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OUR NATIONAL ANTHEM
-  Rabindranath Tagore

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.

Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
Uchchala-Jaladhi-taranga.

Tava shubha name jage,
Tava shubha asisa mage,

Gahe tava jaya gatha,
Jana-gana-mangala-dayaka jaya he

Bharata-bhagya-vidhata.
Jaya he, jaya he, jaya he,
Jaya jaya jaya, jaya he!

“India is my country. All Indians are my brothers and sisters.

I love my country, and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.

I shall give my parents, teachers and all elders respect,

and treat everyone with courtesy. I shall be kind to animals

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.”

- Pydimarri Venkata Subba RaoPLEDGE

Vande Mataram!

Sujalam, suphalam, malayaja
shitalam,

Shasyashyamalam, Mataram!

Vande Mataram!

Shubhrajyotsna pulakitayaminim,

Phullakusumita drumadala
shobhinim,

Suhasinim sumadhura bhashinim,

Sukhadam varadam, Mataram!

Vande Mataram, Vande Mataram!

National Song
- Bankim Chandra Chatterjee
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













 



2011



 


IAS,               




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

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viii   ,  2021-22





I. 


a.  :



b.  
• 
• 
• 
• 
• 
• 
• 
• 

c.  

• 
• 
• 
• 
• 

II. 
• 
• 
• 
• 
• 
• 
• 

III. 
• 

 : 3+4=7 3 5;
n1+n2= n2+n1

= 180°
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•  
 


 



 
IV. 

• 


• 
• 
• 


• 
V. 

• 2-D  3- D 


• 
• 


☞ 

l 
l 
l 
l 
l 
l 
l 

☞ 
l 


l 
l 
l 
l 
l 
l 
l 
l 
l 



x   ,  2021-22

☞ 
l 
l 
l 
l 
l 
l  ()
l 
l 
l 
l 
l 

☞ 
l 
l 
l 
l 


l 
☞ 

l 
l 
l 


l 
l 
l 
l 
l 

☞ 
l 00  900
l 00  900
l 
l 
l 
l 00  900

☞ 
l 
l 
l 
l /
l 



xi  ,  2021-22
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1

10  

1.1.0  
       

● 
     

●     
●      
●       
●           

 ●  
BODMAS 

●         
●        
● 

1.1.1  
 


            1, 2, 3, 4, 5,
6, 7, 8, 9, 0.       


 
            

          
          

1.1 Natural numbers,Whole 
numbers and Integers

Unit

1 Number System











2

10  

1.1.2  
  NATURAL NUMBERS (N)

          1, 2, 3, .... 
  ‘N’     

N = {1, 2, 3 ......}.

 :     ‘1’ 
 :            

      

       

1  
(i)    a, b  N,   2, 3N, 2 + 3 = 5N 

 a + b  N 
(ii)   a, b  N,  2, 3N, 2  3 = 6N 

 ab  N
2.  

(i)   a + b = b + a  2, 3N 
2 + 3 = 3 + 2 = 5 

(ii)  a b = b  a 2 3 = 3  2 = 6 

3.   5, 6, 7N 
(i)   (a+b)+c = a+(b+c) (5 + 6)+ 7 = 5+(6+7) 

11 + 7 = 5 + 13 = 18  
(ii)  (a b) c =a (b c) (5 6) 7= 5 (6 7) and multiplication

30 7 = 5 42
 210 = 210

4.  ‘0’ 
(i)   a + 0 = 0 + a = a 7 + 0 = 0 + 7 = 7 
(ii)  a   1 = 1  a = a 8   1 = 1   8 = 8 ‘0’

1      
  
 





3

10  

5.   1, 2, 1
2 A 

(i)   a+(a) = 0 = (a)+a 2+(2) = 0 = (2)+2 
(ii)  a  1

a  = 1= 1
a  a 2 1

2  = 1 = 1
2  2 .








6.   2, 3, 5N

a (b+c) = a  b+a c 2 (3+5) = 2 3+2 5

2 8 = 6 + 10

  16 = 16

(a+b) c = a c+b c (2+3) 5 = 2 5+3 5

5 5 = 10 + 15

  25 = 25

(W)

         
         

 4 – 4 = 0,  
(0)

‘W’

    
W = {0, 1, 2, 3, ..... }

 :  ‘0’


(i) 0      , a + 0 = 0 + a = a.

(ii) 0 
 

0 a = 0 = a  0

(iii)       , 0
a    .

(iv) 0
0      



4

10  

 (Z)

     +8,848  []
  10,994  []
     +63.8oC []
       89oC []
        


 Z    
Z = {......, 3, 2, 1, 0, 1, 2, 3, ......}



● 
●             

(i) 1 < 0 (ii) 10000 < 1 (iii)  0 > 105 (iv) 11 > 100 
( ‘<’      ‘>’       )

:      
“N”   W    
‘W’    Z    

● NW Z  (N  W  W   Z  
 )

●       
2    2 
9    +9 

 1 :         
1, 1, 3, 0, 100, 8, 17, 19.
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10  

 :  1, 3, 8, 17

  0, 1, 3, 8, 17

  100, 19, 1, 0, 1, 3, 8, 17

 2 :          ?

(i)      
(ii)      
(iii)  ‘0’   
(iv)        

  (i)  (ii)  (iii)  (iv) 
 3 :         

 100, 117, 205, 0, 76, 15, 12.
:      205, 100, 76, 0, 12, 15, 117.

      117, 15, 12, 0, 76, 100, 205

 4 : 7  2         
 :

      7  2   6,5,4,3,2,1,0,1 

 :

● 
3 + 5 = 8;                           100 + 120 = 220.

● 
(–3) + (–5) = –8; (–100) + (–250) = –350

(     ‘–’   )
● 
 

 5 :  (–3) + (5)   
 : (–3) + (5) = 2 [3 5 5 ()   ]

 6 : (–7) + 3   
 : (–7) + 3 = –4 [3 7  7 ()  ]

 :
           
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 7 :   (–3) – (–5)    
 : (–3) – (–5)

= –3 + 5 ‘–’    +  
= +2 (–5    +5   

 8 :  (–100) – (+7)    
 : (–100) – (+7)

= (–100) + (–7)

= –107

:
●        
 : (–4)  (–3) = +12; (–5)  (–10) = + 50.

●           
 : 6  (–2) = –12;  (–9)  (3) = –27.

●          
 : (–2)  (–3)  (–5)  (–6) = +180 [4 ]

●          
 : (–1)   (–2)   (–3)  = –6 [3   ]

:

●              

 : 10
5




 = +2;
15
3




 = +5

●             

 : 6
2


 = 3;
8
2

 = 
8

2


 = 4
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
1. :            

7   7  1 = 7, 7  2 = 14, 7  3 = 21 ... .

7, 14, 21, 28, .... 7   
2. :             
    

 1
 9 : 42      
 : 1 42 = 42 42  1 = 42

2 21 = 42      21  2 = 42

3 14 = 42            14  3 = 42

6 7 = 42  7  6 = 42

 42   1, 2, 3, 6, 7, 14, 21, 42 
3.  :      2       

       0, 2, 4, 6, 8   
 : 0, 2, 4, 6, 8, 10, 12, .... ( )

4.  :      2     
       1, 3, 5, 7, 9   
 : 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, .... (  )

5. :  1 1
        

 :          
 :‘2’ 

: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, .... ()
 23  1, 23 

6. : ‘1’
        3   
: 4, 6, 8, 9, 10, 12, 14, 15, ..... ( )

 4  1, 2, 4 
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7. :   ‘1’
      
: 2, 3 ; 2, 9 ‘1’

2, 4         2  
8.  :         

 : 1 1 = 12 = 1
2 2 = 22 = 4
3 3 = 32 = 9
(–4)  (–4) = (–4)2 = 16.
  
17  17 = 172 = 289.

 : 1, 4, 9, 16, 25, 36, 49, 64, 81, 100 ...   
9.   :          

1 1  1 = 13 = 1 2 2  2 = 23 = 8

 : 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000   
10. :         

   
6   1, 2, 3, 6

   1, 2, 3

    = 1 + 2 + 3 = 6

   28 
 10 : 100 + 50   2   
 : 100 + 50   2 ()

 = 100 + 100 ()

 = 200

 11 : 5000 + 500 – 50

 : 5000 + 500 – 50

= 5500 – 50 ()

= 5450 ()
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    
1.       

5, 6, –1, 0, 3, 215, – 11, – 215

2.            
6, 7, –8, –9, 0, –100.

3.    
(i) (–2) + (–8) + 9 (ii)  (–3) + (–9) + (–11)

4.    
(i) (–2) – (–8) (ii) (–256) + (–85)

(iii) (–18) + (–19) – (–110) (iv)  (–975) + (–120) – (–18)

5.     
(i) (–3) (–8) (–11)1) (–1) (ii)  (–15) 0  (–19)

6.     
(i) 60  0     (ii) (–18)   (–6) (iii)  (–125)  5     (iv) 0   200

7.  
(i) 18  [7 + (–5)] (ii)  15 (–20) (–15  3)

8. –7, –5, 0, 5, 7    
1.1.3  (Q)

              
    .  1

2
 

     ` 2,00,000/- 
    7      

    2,00,000
7

  

      = ` 2,00,000
7

1
2

, 2,00,000
7

 

       
       
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  p
q
 p q 

 q  0         ‘Q’    

 : 1 3 6 11 100 1, , , , , , ....
2 5 7 8 9 7

 
  

         

: 3  3
1

   6
2


  9
3


  12 .....
4


 


          N C W C Z C Q.

 12 :         ?

(i) 
3
7 (ii) 0 (iii) 3

17



(iv)  
6
13

(v) 9 (vi) 
0
0 (vii)  

8 8
16 ( 4)


 

(viii)  
17

3 3



 : (i)  (ii) (iii) (iv) (v) (vii)  (vi) (viii) 

 0
0   

17
0


   

:        
(i)      
(ii)         

       

 p
q
p q q   0 q 

p q 
 13 :        

(i) 
4
8 (ii) 

18
50

 (iii)  
21
49





11

10  

 :

(i) 4 2 2 1
8 2 2 2 2


 

 
[     1 ]

  4
8

    1
2

 

(ii)
18 2 9 2 9 9
50 2 25 2 25 25

    
   

 

  18
50

     9
25

  

(iii)
21 7 3 7 3 3
49 7 7 7 7 7
    

  
    

  
21
49



   
3
7  


 


          

*          
     

 14 : A B       

 :  , 0  1      6      
A  6   2    
A 2

6    

  B 5
6
   

 15 :  
4
9
     

 : 
4
9 , 0  1    

0 A B 1
0
6

 
  

6
6

 
  



12

10  

–4 –317
5


20
5
 15

5


    0  1   9   

0         4
9  

 16 : 17
5

      
17 2 23 3
5 5 5

     

 :  17
5

     –3  –4   

      –3  –4 5.
     –3      

15 203 , 4
5 5
 

   

   
   

    

 17 : 5
13

  8
13
   

:         13     8>5

, 
8 5

13 13


 : 


0 1
0
9

1
9

2
9

3
9

4
9

5
9

6
9

7
9

8
9 9

9



13

10  

 18 :  2
5

  3
7
   

 :     
           

2 2 7 4 Denominator of second rational numberFirst rational number
5 5 7 35 Denominator of second rational number

 
    

 

3 3 5 15 Denominator of First rational numberSecond rationalnumber
7 7 5 35 Denominator of First rational number

 
    

 

15 14
35 35




3 2
7 5
 .

   
1.      ?

(i)
3 3
3 3



(ii)
0
8 (iii)

8
11

 (iv) 6

2.      
(i) 24, 6 18 21 19, , , .

6 19 7 38
  


3.        

(i)
6

12 (ii)
18
50 (iii)

6057
2019


4.       5    
(i)

2
7 (ii)

6
11

 (iii)
18
5

5.
5 5,
3 3

      

6. 1 5 3, ,
6 8 5

      

7. 3
7

  4
9
   

   





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1.1.4 


(i)              
,a c

b b
      (b  0)

a c a c
b b b


 

             
   

(ii)              
         
   a

b    c
d   

a
b  + 

c
d  = 

ad cb ad bc
bd db bd


 

 19 : 4 9
7 7
    

 : 
4 9
7 7
  = 

4 9 13
7 7




 20 :  
5 7
8 9
    

:  
5
8  +  

7
9 = 

5 9 7 8
8 9 9 8
  

= 
45 56
72 72



= 
45 56

72


= 
101
72 .

 21 :       

(i)  2
5

  3
7

(ii)  
3
5

   
6

17 (iii) 
9
11

   
11
12



 :  2
5

  3
7
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 2
5

 + 3
7

 = 
2 7 3 5

5 7
  



   
14 15

35




   = 
29
35 .

(ii)  :  
3
5

   
6

17

 = 
3
5

  + 
6

17

=  
3 17 6 5
5 17 17 5

   

= 
51 30
85 85

 

= 
51 30 21

85 85
 

 

()
:

3 6 3 17 6 5 51 30 21
5 17 5 17 85 85

     
     



(iii)
9
11

   11
12



 : 
9 11

11 12
        
   

=  
9 12 11 11

11 12 12 11
          
   

=  
108 121
132 132


 

=  
108 121

132
 

=  
229
132



()
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:

9 11
11 12
 



9 12 11 11 108 121 229
11 12 132 132

       
 




 

 22 :    
(i)  

8 7
5 9

  (ii)  
8 9
7 5

    
 

(iii) 
11 9
12 5



 :  (i)  
8

5


    
7
9   = 

8 9 7 5 72 35 37
5 9 45 45

     
  



  (ii)   
8 9
7 6

    
 

=  
8 9
7 5

 

=   
8 5 9 7
7 5 5 7

   

=  
40 63
35 35

 

` =  
40 63 23

35 35
 



(iii)
11 9
12 5



 : 11 5 9 12
12 5 5 12

  

55 108
60 60

  =  
55 108

60


= 
53
60

 .

:

11
12  

9
5  =  

11 5 9 12 55 108 53
12 5 60 60
   

  


.
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 23 : 
2
7    3

5
    

 :  
3
5

   
2
7 =  

3 7 2 5
5 7 7 5

   

= 
21 10
35 35

  = 
21 10 31

35 35
 

 



(i)       
 
 

a
b    

 
 

c
d    0, 0 b d   

ac
bd

 0bd .   = 
Product of Numerators

Product of  denominators

          
 24 :      

(i)
4
5   11

2 (ii) 
7
8   6

15
  
 

(iii)
5

12   3
7
 

  

 : (i)  
4
5    

11
2   = 

4 11 2 2 11 22
5 2 5 2 5
  

 
 

(ii)
7 6
8 15
 

7 ( 6)
8 15
 




7 ( 3) 2
2 4 3 5
  


  

7 ( 1)
4 5
 




7
20

 

(iii)
5 3

12 7
   

5 ( 3)
12 ( 7)
 


 

5 ( 3) 5 ( 1) 5 5
3 4 ( 7) 4 ( 7) 28 28

   
   

     .


           

 : 
a
b     

b
a   

a
b     

b
a

 a
b   c

d    ; b  0  d  0.

    
a c a d ad
b d b c bc
   

  
   
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 25 :    

(i)
4 6
5 11
                 (ii)  

51 34
111 37



:  
4 6
5 11
   =  

4
5
 11

6 [
6

11     
11
6  ]

             
4 11
5 6





  
2 2 11
5 2 3
 


 

  
2 11
5 3





  
22
15



(ii)
51 34

111 37


 : 
51 37

111 34


 
  

34 37Reciprocal  of   is  
37 34

 
     34 37Reciprocal  of   is  

37 34
 
    

51 37
111 34





 

17 3 37
37 3 17 2

 


  
 

1
2

 .

 26 :    (i)  25 5
3

 (ii)  
14
2

 (iii) 
7 5
8


 : 25 5
3



175
3


2 5 3 2 175
3 3 3

 
 

=  
5 3
1 17


17
3     3

17  
15
17



(ii)
14
2

  
4 2
1 1

 
8
1

  =  8

(iii)
7 5
8
  

7 5
8 1

   
7 1
8 5

   
7
40

 .

     
1.  

(i)
1 2
7 7
 (ii)

8 2
15 15

 (iii)
3 8
5 5

   
 

2.     :

(i)
3 5,
7 8 (ii)

2 8,
5 11

 (iii)
7 11,
6 12
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10  

3. 
(i)  

8
9    7

5 (ii)
9

14    8
3



4.  
(i)

34
2

 (ii)
15 2
3

        (iii)
5 7
6 11
       (iv)

18 7
35 108



5.      
(i)

5
8 (ii)

13
7



6.    
(i)

318
7

 (ii)
5 8
7 15
 (iii)

13 2
7




1.    :

(i) (7) + 10 + (12) + 6 (ii) (3)  (9) + (9)

(iii) (230)  (70) + 175  30 (iv) (675) + (130)(180) + 200

2.    
(i) (3) (10) (2) 5 (ii) (100)  (1)   0   3

(iii) (2) (3) (4) (5) (1) (iv) (1)   (10)   (1)   (10)

(v) 0   20 (vi) (56)  (7)

(vii) 625  5

3.  
(i) 20  [10 (5)] (ii) 25  (10)   (21  (3))

4.    

(i)
1 3
8 8
 (ii)

7 3
13 13

 (iii)
6 5
7 9
 (iv)

3 2
8 5

 

(v)
5 4
7 6
 (vi)

5 2
13 4



5.    

(i)
58
2

 (ii)
15 3
4

 (iii)
3 4
5 13
 (iv)

21 7
35 66


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 
❖ N ( ) : N = {1, 2, 3, 4, 5, ... }

❖ W ( ) : W = {0, 1, 2, 3, 4, ... }

❖         
‘O’     
a    a   a    a  
 a     1

a    (a 0).

❖ (i)  0        = 0 (ii) 
0 0

Any defined number


(iii) 
defined number

0    (iv)  
0
0     

❖ Z() : .... {4, 3, 2, 1, 0, 1, 2, 3, 4, 5 ....}
00C 
   
         

❖ 
         BODMAS
       

❖  , ( 0p
q

   , ( 0p q
q

 , p, q )    

     Q     
❖  q p q 
       

❖ 
    

❖       
❖         

  
  
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10  

1.2.0  
       

● 
●      (LCM)   (HCF)  
●         
●       
●      
●      

1.2.1  
   


 
     
     

(i)     ?
(ii)           ?
(iii)          ?
(iv)          ?

          
    

 
4
2   2   4

5  = 0.8 

    4
3          1.333 ...

   1.3     2, 3, 5, 6 ....  
   

Rational Numbers - 1.2 Irrational Numbers




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            
     


 1  2         ?

 1  2        
 1  2        ?

  
1 2  

 ‘a’ ‘b’ 2
a b

 

    1 ( )
2

a b

 1 < 
3
2  < 2

1  3
2 

.,  1 31
2 2
   

= 
1 1 3
2 1 2
   

 = 
1 1 2 1 3
2 1 2

   
  

=  
1 2 3
2 2

 
  

 = 
1 5
2 2
 
  

 = 
5
4

 1 < 
5
4  < 

3
2  < 2.

  3
2   2       

1 3 2 1 3 1 2 2 1 3 4 7
2 2 1 2 2 1 2 2 4

                     

  1 < 
3
4 < 

3
2  < 

7
4 < 2.

1 2 3
2 2



1 2
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
:

           
         

 1 : 
1
2   2

3     9   

:  
1
2  = 

1
2  

3
3  = 

3
6

    
2 2 2 4
3 3 2 6
   ;

      
          

3 10 30
6 10 60
  ;    

4 10 40
6 10 60
 

 
30
60   40

60        
31 32 33 34 35 36 37 38 39, , , , , , , , .
60 60 60 60 60 60 60 60 60

 2 : 7
8

   2
3

    12     

:  
7 7 3 21
8 8 3 24


    

    
2 2 8 16
3 3 8 24


    

          21
24
   16

24
 

        
       

21 3 63
24 3 72
 

 

16 3 48
24 3 72
 

 
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  7
8

   2
3

    12  

62 61 60 59 58 57 56 55 54 53 52 51 50 49, , , , , , , , , , , , ,
72 72 72 72 72 72 72 72 72 72 72 72 72 72

             

   
1.           

(i) 2
3

  3
4

(ii)
3
5

   1
8

2.
2
7   4

9     9    

3.
3
5

   4
11     10    

1.2.2     


           

       x     x = p1

p2 p3.... pn   p1 p2 .... pn         ., p1

< p2 <.... < pn  
        
     

 3 : 210    

:        2 210
3105
5 35
7 7

1

210 = 2   3   5   7

    

: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, ...  



25

10  

 4 :  2310     

:  2 2310
31155
5 385
7 77
1111

  2310 = 2   3   5   7   111

         

 (HCF) : 

 (LCM) :  2

: 

 :             
  
 5 : 620
:  6 = 2   3 = 21   31

    20 = 2   2   5 = 22   51      

2
3
1

6
3

2
2
5
1

20
10
5

 [6, 20]   =         
= 21 ( 21       )
= 2

 (6, 20)   =        
= 22   31   51 (      

    )
= 4   3   5

= 60.
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10  

           = 6   20 = 120

      = 2   60 = 120.

     
[a, b]     (a, b)   = a   b

 6 : 96 404
 
:  96  404   

2 96
2 48
2 24
212
2 6
3 3
1

2 404
2 202

101

96 = 2 2 22 2 3 = 25   3

404 = 2 2 101 = 22   101

[96, 404]    = 22 = 4

   
[a, b]    (a, b) = a   b

        (a, b) = 
96 404

HCF[ , ] 4
a b

a b
 



     = 
4 14 404

4
 

     = 14   404

     = 5656



27

10  

 7 : 12, 54, 90 
:    12, 54, 90 

212
2 6
3 3

1

2 54
3 27
3 9
3 3
1

2 90
3 45
315
5 5
1

12 = 2   2   3 = 22   31

54 = 2   3   3   3 = 21   33

90 = 2   3   3   5 = 21   32   5

21 31 2 3 
12, 54, 90    = 21   31 =6

 22, 33, 51 2, 3  5 
12, 54  90   = 22   33   51

= 4   27   5

= 20   27

= 540.

   
1. 

(i) 256 (ii) 3825 (iii) 7429

2.         
(i) 12, 15  21 (ii) 72  108

(iii) 306  657 (iv) 84  180

3. 7   111   13 + 17  5   4   3   2   1 + 5    


4. 42  98        
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1.2.3       
I.  : 1010 
 : 

3 45 156, , ,....
10 100 1000

   
3

10  = 3  = 0.3

  
45

100  = 45  = 0.45

  
156

1000   = 156  = 0.156

II.      
 ‘1’   
   

   
 0.37 = 

37
100

1.235 = 
1235 247
1000 200



       
   

   p
q , 0p q

q
    q =

2m   5n m, nq 2  5 

 
 8 :  11

20
       

:      20 
20 = 2  2  5.

    2  5  
     .
    

             11
20

 = 0.55

20) 11 (0.55
0

110
100
100
100

0
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10  

   
     

 9 : 
128
70        

 1 :       
128 2 64
70 2 35





 = 

64
35  ( )

 2 :        2m 5n 
  2m   5n     
         

 3 :          .
29 < 35.

 4 :       
 5 :  

          
 6 : 5         

    ...

64
35

 1.8285714285714 ...

 285714 .

  
64
35

 1 8 285714.   

       
     
    

:   2m.5n       
    

35)64.0000000... (1.8285714
35
290
280

100
70
300
280
200
175
250
245

50
35
150
140

10



    



30 

10  

  10 :    
   

(i)   
11
60 (ii)  

3
75

: (i)
11
60

60)11 (0.1833
0

110
60
500
480

200
180

20
11
60  = 0.183 ,     

(ii)
3

75  = 
3 1 1

3 5 5 5 5 25
 

  
  ( )           25) 1 (0.04

0
10
0

100
100

0
1
25  = 0.04,     

  11 :     

(i)  
51

170 (ii)  
77
210 (iii) 3 1 2

129
2 .3 .5

: (i)  51 17 3 3 3
170 17 10 10 2 5


  

 
  

(ii)
77 7 11 11
210 7 2 3 5 2 3 5


 

    
()
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 
 ‘3’ 
 

77
210       

(iii)
3 1 2 3 2 3 2
129 3 43 43

2 .3 .5 2 . 3.5 2 .5


 

     
  12 :      

(i) 2 2

7218
3 .5 (ii)

9
80

 1 :          
2 :  2m   5n 10n


 3 :     
:

(i) 2 2

7218
3 .5

2 7218
3 3609
31203

401 401
1

 2 2

7218
3 .5 = 

2

2 2

2 3 401
3 .5

 

= 2

2 401
5


7218 = 2  3  3 401

=  2

802
5       = 2  32  401

= 
2

2 2

802
5 2




=  2
802 4
(5 2)




=  2
3208
(10)

= 
3208
100

= 32.08
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(ii)
9

80
2 80
2 40
2 20
210
5 5
1

   
9

80 = 4

9
2 5      80 = 2  2  2  2  5

=  
3

4 3

9 5
2 5 5




= 24   5

=  4 4 4

9 125 1125
2 5 10





 = 0.1125.

  
  :        
         

 : 0.5, 0.27, 0.675,....   
       
 1 :          
 2 :        9   

: (i)  0.3  = 
3
9

(ii)  490.49
99



(iii) 05067 50670.05067
99999 99999

 

: 
           

 : 0.25777...  = 0.257

       
      

(i) 0.x yz  = 990
xyz x

(ii) .
990

xyzd xyx yzd 

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(iii) .
9990

xyzdab xyzxy zdab 


: 1523 15 1508 7541.523
990 990 495


  

   
2279 22 22570.2279

9900 9900


 

  
   

(i) 0.0234567891011 ....

(ii) 4.56777888899999 .....

        
  

     p
q       

  
      
  

    (i) x2 = 4 (ii)  x2 = 2

      (i)   x2 = 4

x = 4

x = + 2 
 (ii)   x2 = 2

x = 2     


:  ‘n’  n  
 

   2        
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 1 :                1   2.00,00,00,00,00 ... 1.41421
                                  1.......................
           24 100
        96

 2 :  281 400
 3 :      281

     2    2824 11900
    1  1 =1 11296

 4 :       28282 60400
 5 :        56564

     282841 383600
282841
100759

 6 :           
     1  2 = 2

 7 :       
     
     
2 1  1  = 21  100         
2 2  2  = 44   100         
2 3  3  = 69   100         
2 4  4  = 96   100       

 8 :      
       2  = 1.41421 .....

  
 1 :  p      p    a2

     p    a 

,    
2a

p    ap
 : a = 4; p = 2

24 16 8
2 2

 

      4
2  = 2 (2    4 )
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  13 : 3     
 :  3     

3 a
b

  (a, b  Z, b   0,  a, b  )
  3b a

    
   3b2 = a2

 2
2

3 b
a



,  
3
a ...(1)

 a = 3c,     c  
    

a2 = (3c)2

a2 = 9c2

 a2 = 3b2

   3b2 = 9c2

b2 = 
9
3  c2

b2 = 3c2

  
2

2

3
b c

  
3
b ...(2)

(1)  (2)     
3    a  b 
  a  b       
    
 3     

 1 : 
 2 :          

    
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  : 5 + 3  ,   3 2 ,    4 5 , 4
5

   
  (R)

           
R
          
    

1.       
p
q    

(i) 0.275 (ii) 0.0125 (iii) 32.25

2.         

(i)
2
25 (ii)

41
90 (iii)

18
125       (iv)  

5
11

3. 
  

(i)
5

16 (ii)
343
400 (iii)

216
600           (iv)

3
7

4. 
  

(i)
27
625 (ii)

91
1300          (iii) 3 2 2

441
2 .5 .7           (iv)  

21
24

5.      

(i)
41
25 (ii) 3

56
2 .5 (iii)

143
110

6.           

7.   p
q    

(i) 0.6 (ii) 0.256 (iii) 0.2375

8.   p
q    

(i) 15.725 (ii) 1.375 (iii) 20.0011     (iv) 3.42
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
1.         

(i) 8, 24, 56 (ii) 108 and 144

(iii) 5, 50, 625 (iv) 72 and 180

2.     p
q     

(i) 0.675 (ii) 0.018 (iii) 2.375

3.        

(i)
14
25 (ii)

22
7 (iii)

7
13 (iv)

52
250

4.  
  

(i)
29

125 (ii)
23

150 (iii) 3 3
333
2 5 (iv) 4 4 2

27
2 5 7

5.   p
q     

(i) 0.7 (ii) 0.13 (iii) 0.435 (iv) 1.23

(v) 12.23 (vi) 3.143

6. 5 3, 4 6, 3 7     


❖       
❖            
   

❖           
         
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❖          
❖ (a, b)    (a, b)  = a   b

❖ x = 
p
q   q2m   5n, 

   x       q   2m   5n 
     x     

❖  P     a2  P    ‘a’ 
    a   P   

❖          
 R   
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10  

1.3.0  
       

● 
● 
● 
● 
● a0 a–m 
● 
● 

1.3.1 







10
30

.

    3 =3

    9  =33

    27 =33 3

    81  =33 33

   3 333 33 333 3 = 59049

Powers and Exponents1.3






40 

10  

30 333… (30 ) 205891132094649






4 × 4 × 4 = 64,

11 × 11 × 11 × 11 = 14641 
2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 = 256

13 15 

13   13   13   ......... 15  ?



1.3.2  


   3 =3

    9  =3   3

    27  =3   3   3

    81  =3   3   3   3

    3   3   3   3   3   3   3   3    3   3 
59049 

3   3   3   … (30 ) 205891132094649




3   3 32 ()
3   3   3  33  ()



41

10  

3   3   3   3 34 (3 4
)

3   3   3   3   3  35 (5)
,  3   3   3   3   3   3   3   3   3 3 310
 3   3 3 … (30 )  
…
3   3   3 … (30 ) 330 


205891132094649  330 


35, 3 5 3 
5



  5 × 5 × .... 20 = 520 (–7) × (–7) × .... 10 = (–7)10

520, 5 20 
(–7)10,  –7 10 

   
,

64 4 4 4 4 4 4
7 7 7 7 7 7 7

        
 

 (



  
3 3 3 3...........(13 times)
4 4 4 4

     (13)
133 3 3 3...........(13 times)

4 4 4 4
       
 

 a m 
am

, a m 



42 

10  

:
 1: :

(i) (–5) × (–5) × (–5) × (–5) × (–5) × (–5) × (–5)

(ii)
2 2 2 ...........(50 times)
5 5 5

    (50 )

: (i) (–5) × (–5) × (–5) × (–5) × (–5) × (–5) × (–5) =(–5)7

(ii)  
2 2 2 2...........(50 times)
5 5 5 5

      (50 )
502 2 2 2...........(50 times)

5 5 5 5
       
 

 2: 

(i)
2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3
       

(ii) (–27) × (–27) × (–27) × …(100 )

:  (i) 
92 2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3 3
           
 

 = 
2
3  = 9

(ii) (–27) × (–27) × (–27) × …(100 ) =(–27)100

  = –27 = 100

 3: 

(i) (2)5 (ii)  
43

5
 
 
 

 (iii)  (1)2019

: (i) (2)5 = 2 × 2 × 2 × 2 × 2

= 4 × 2 × 2 × 2
= 8 × 2 × 2
= 16 × 2
=  32

(ii)
43

5
 
 
 

 =  
3 3 3 3
5 5 5 5
  



43

10  

9 3 3
25 5 5

  

27 3
125 5

 

81 .
625



(iii) (1)1947 = 1 × 1 × 1× ….. (1947 )

1 × 1 = 1

 1 × 1 × 1 = 1

, 1 × 1 × 1 × ..... (1947 ) = 1

, (1)1947 = 1.

 -1 :


(1)2 =   1× 1= 1

(1)3 = 1× 1× 1= 1

(1)4 = 1× 1× 1× 1=1

(1)5= 1× 1× 1× 1× 1= 1

(1)6 = 1 × 1 × 1 × 1 × 1 × 1 = 1
(1)7 = 1× 1× 1 × 1 × 1 × 1 × 1 = 1


(1)n = 1  n  
(1)n = 1    n  


2
3   

3
2

4   1
4

  p
q    q

p    p, q   0.

(1)n =  1; n 
= 1; n 
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10  

 4: :

(i) 520 (ii)
33

4
 
 
 

(iii)
95

6
  
 

:

(i)  5 1
5  

520   20

1
5   

201
5

 
 
 



(ii)
33

4
 
  

  3
4  is  

4
3

  
33

4
 
 
 

  
34

3
 
 
 



(iii)
95

6
  
 

 5
6

  
6
5

 

 
95

6
  
 

  
96

5
  
 



1.3.3 



16, 243 72.

(i) 16 = 2 × 8

=2 × 2 × 4

=2 × 2 × 2 × 2

2 16
2 8
2 4

2



45

10  

(ii) 243 = 3 × 81

= 3 × 3 × 27

=3 × 3 × 3 × 9

=3 × 3 × 3 × 3 × 3

(iii) 72 = 2 × 36

= 2 × 2 × 18

= 2 × 2 × 2 × 9

= 2 × 2 × 2 × 3 × 3


(i) 16 = 2 × 2 × 2 × 2

16 = 24

(ii) 243 = 3 × 3 × 3 × 3 × 3

243 = 35

(iii) 72 = 2 × 2 × 2 × 3 × 3

72 = 23 × 32

1



 5: 

(i) 360 (ii) 5445 (iii) 24300

:

(i) 360 = 2 × 180

= 2 × 2 × 90

= 2 × 2 × 2 × 45

= 2 × 2 × 2 × 3 × 15

= 2 × 2 × 2 × 3 × 3 × 5

= 23 × 32 × 51

3 243
3 81
3 27
3 9

3

2 72
2 36
2 18
3 9

3

2 360
2 180
2 90
3 45
3 15

5
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10  

(ii) 5445 = 3 × 1815

= 3 × 3 × 605

= 3 × 3 × 5 × 121

= 3 × 3 × 5 × 11 × 11

= 32 × 51 × 112

(iii) 24300 = 2 × 12150

= 2 × 2 × 6075

= 2 × 2 × 3 × 2025

= 2 × 2 × 3 × 3 × 675

= 2 × 2 × 3 × 3 × 3 × 225

= 2 × 2 × 3 × 3 × 3 × 3 × 75

= 2 × 2 × 3 × 3 × 3 × 3 × 3 × 25

= 2 × 2 ×3 × 3 × 3 × 3 × 3 × 5 × 5

= 22 × 35 × 52

   
1. :

(i) (–7) × (–7) × (–7) × (–7)

(ii) 3 3 3 .....
7 7 7

            
     

 15 

(iii)  
2 2 2 .....

11 11 11
               
     

 25 .

2. :

(i) (–3)5 (ii) (7)4 (iii)
96

5
  
 

3. 

(i)
52

3
 
 
 

(ii)
34

5
 
 
 

(iii)
25

7
  
 

(iv)
32

5
  
 

4. :

(i) 35 (ii) (–7)4 (iii)
45

7
  
 

(iv)
153

11
 
 
 

3 5445
3 1815
5 605
11 121

11
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10  

5. 
(i) 429  (ii) 648 (iii) 1512

6. 

(i) 729 (ii) 512 (iii) 2592 (iv)
1331
4096

(v)
243
32



1.3.4 



 32 = 3 × 3 34 = 3 × 3 × 3 × 3


32 × 34 = 3 × 3 × 3 × 3 × 3 × 3 = 36


32 × 35 = 3 × 3 × 3 × 3 × 3 × 3 × 3 = 37

32 × 36 = 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 = 38

32 × 37 = 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 = 39

32 × 38 = 3 × 3  × 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 = 310





a2  × a3 = a × a × a  × a × a = a5

a2  × a4 = a × a × a  × a × a  × a = a6

a2  × a5 = a × a × a × a  × a × a  × a = a7

.

.

.

am  × an = (a × a × a × ... m ) × (a  × a × a  × ... n )

=  a × a × a × ... (m + n)  =  am + n.

,

 1: a , then  am × an = am + n
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10  

 6:  

(i) 53  × 54 (ii) (–7)13 × (–7)7            (iii)   
60 404 4

5 5
      
   

:

(i) (5)3 × (5)4  5
-1  am  × an = am+n


(5)3 × (5)4 = (5)3+4  = (5)7

(ii) (–7)13 ×  (–7)7  –7 
-1  am  × an = am+n


(–7)13 × (–7)7 = (–7)13+7  = (–7)20

(iii)
60 404 4

5 5
      
   

  
4
5  

-1  am  × an = am+n


60 40 60 40 1004 4 4 4

5 5 5 5


                
       



 36 = 3 × 3 × 3 × 3 × 3 × 3  32 = 3 × 3

36 32?

 
7

2

3
3

 = 
 3 × 3 × 3 × 3 × 3 × 3 × 3

3 × 3
 

   = 3 × 3 × 3 × 3 × 3 =35


7

3

3  3 × 3 × 3 × 3 × 3 × 3 × 3  3 × 3 × 3 × 3 × 3 × 3 × 3
3 3 × 3× 3

 
3 × 3 × 3
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10  

 = 3 × 3 × 3 × 3 = 34

7

4

3  3 × 3 × 3 × 3 × 3 × 3 × 3  3 × 3 × 3 × 3 × 3 × 3
3 3 × 3 × 3 × 3

 
× 3

3 × 3 × 3 × 3  = 3 × 3 × 3 = 33

7

5

3  3 × 3 × 3 × 3 × 3 × 3 × 3  3 × 3 × 3 × 3 × 3 × 3
3 3 × 3 × 3 × 3× 3

 
× 3

3 × 3 × 3 × 3 × 3  = 3 × 3 = 32




7
7 3 4

3

3 3 3
3

 

7
7 4 3

4

3 3 3
3

 

7
7 5 2

5

3 3 3
3

 

7
7 6 1

6

3 3 3
3

 

,
7

7 2 5
2

a a a a a a a a a a
a a a

     
  




7

2

a a a a a a a a
a

     


a a
7 2 5a a 

7

3

a a a a a a a a
a

     


a a a 
7 3 4a a 

7

4

a a a a a a a a
a

     


a a a a  
7 4 3a a 

.

.

.

...( ) ... .....
...( )

m

n
a a a a m times a a a a a a a
a a a a a n times

         
 

   
( )

.....
m times

a a a a   ( )n times

                          = a × a × a × ..... (m  n)   = amn.

 2: a , m n m na a a    () 
m

m n
n

a a
a



 
 

 
 
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10  

7: 

(i) 75 ÷ 73 (ii)
10

6

5
5

(iii)
100

25

13
13

:

(i) 75 ÷ 73 7 
 am ÷ an = amn

 75 ÷ 73  = 753 = 72

(ii)
10

6

5
5

  5

 am ÷ an = amn

  
10

10 6 4
6

5 5 5
5

  .

(iii)
100

25

13
13

,  13

 am ÷ an = amn

  
100

100 25 75
25

13
13 13

13
 


(52)3 

(52)3 = 52 × 52 × 52

 = 5 × 5 × 5 × 5 × 5 × 5
= 56


(52)4 = 52 × 52 × 52 × 52

 = 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5
= 58

   (52)5 = 52 × 52 × 52 × 52 × 52

 = 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5
= 510


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10  


(53)6 = 3 65   = 518

(53)7 = 3 75   = 521

(53)8 = 3 85   =524

(53)9 = 3 95   = 527


(am)n = am × am × am × ... (n ) = a × a × a × ... (mn ) = am×n

 3:  a  (am)n = am×n
 8: 

(i) (35)4 (ii) (194710)7 (iii) (1729100)13 (iv) [(5)11]5

:

(i) (35)4 = 35×4 = 320

(ii) (194710)7 = 194710×7 = 194770

(iii) (1729100)13 = 1729100 × 13 = 17291300.

(iv) [(5)11]5 = ( 5)11 × 5 = (5)55

:


m
m n

n

aa
a

 

1
0 1 1

1

2 22 2 1
2 2

   

1
0 1 1

1

3 33 3 1
3 3

   

1
0 1 1

1

4 44 4 1
4 4

   

.

.

.
1

0 1 1
1 1a aa a

a a
   
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10  

 0 () 
1 

 4:  a  0 1( 0)a a  
:


m

m n
n

aa
a

 

m = 0 


0

0 n
n

aa
a

   -3 a0 = 1

 1n
na

a
 

 5:  a  1n
na

a
  

 2 1
2   21 = 1

1 1
2 2



3 1
3  31 = 1

1 1
3 3



4  1
4   41  = 1

1 1
4 4



a a1 
 23 23 
35  35  
 710  710 

 
47

3
 
 
 

 
47

3


 
 
 

  
43

7
 
 
 



 
32

5


 
 
 

 
32

5
 
 
 



‘a’ ‘m’ 
am  a-m 
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10  

 9 : .

(i) 103 (ii) (2)5 (iii)
31

5


 
 
 

(iv)
45

3


 
 
 

:

(i) 3
3

110
10

     1n
na

a
    - 5

3 110
1000

 

(ii) 5
5

1( 2)
( 2)

 


   1n
na

a
    - 5

5 1 1 1( 2)
2 2 2 2 2 32 32

    
     

(iii)
31

5


 
 
 

   1 1a
a

   -5

 11 5
5



, 
3

1 3 1 3 31 (5 ) 5 5 125
5


         

 

(iv)
45

3


 
 
 

  
15 3

3 5


   
 

 ()

, 
4 1 45 5

3 3

  
      
   

41 45 3 81
3 5 625

          
     



  6:  (a . b)m = am . bn

  7:  , ( 0)
m m

n

a a b
b b

    
 
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10  

 23 = 8  2 8



8: am = bn, m=n a > 0 a  1

   
    

  1. (i)  x3 × x5 (ii) a55× a45 (iii)
70 130

x x
y y

   
   

   

(iv)
500 200

p p
q q

   
   

   

  2. (i)
10

7

x
x

(ii) a50   a20 (iii)  (xy)25   (xy)12 (iv)
300

200

( )
( )
ab
ab

  3. (i) (x5)2 (ii) (a10)5 (iii)  (x3)2 × (x2)3 (iv) (a5)2  (a2)5

 
  4. (i) 2 + 21 (ii) 1 + 3 (iii) 2+ 5 (iv) 3+ 3+ 30

1.3.5  


 10: :

(i) 5x3 × 3x7 (ii) (2x2y)4 × (25x3y2)2 (iii)  
3 2 4

2 3 2

(6 )
(36 )

a b
a b

:

(i)  5x3 × 3x7

5x3 × 3x7   []
= 5 × 3x3+7  [-1 am × an = a(m + n)]
=15 x10

(ii)  (2x2y)4 × (25x3y2)2

(2x2y)4 × (25x3y2)2

= (24x2×4y4) × (252 x3×2 y2×2) [-3  (am)n = amn]
= (16x8y4) × (625x6 y4)

=  16 × 625 x8+6 y4+4 [-1  am × an = a(m +n)]

    = 10000x14 y8
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10  

(iii)  
3 2 4

2 3 2

(6 )
(36 )

a b
a b

3 2 4

2 3 2

(6 )
(36 )

a b
a b



4 3 4 2 4

2 2 2 3 2

(6 )
(36 )

a b
a b

 

  [-3  (am)n = amn]
12 8

4 6

1296
1296

a b
a b



= a124b86  [-2   
m

n

a
a

= am-n]

= a8b2.

11: :

(i) {(23)4 × 28} ÷ 212

(ii) (82 × 84) ÷ 83

(iii)
7

2

5
5

 × 53

(iv)
4 16 5

2 7 4

5
25

x y
x y




:

(i)  {(23)4 × 28} ÷ 212

{(23)4 × 28} ÷ 212

= {212 × 28} ÷ 212 [-3  (am)n = amn]

= 2(12 + 8) ÷ 212 [-1  am × an = a(m +n)]

= 220 ÷ 212 [-2  am ÷ an = am-n]
= 2(20 – 12)

= 28

(ii)  (82 × 84) ÷ 83

(82 × 84) ÷ 83 [-1  am × an = a(m +n)]
= 8(2 + 4) ÷ 83

= 86 ÷ 83 [-2 , am ÷ an = am-n]

= 8(63)
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10  

= 83 [8]

= (23)3

= 29

(iii)  
7

3
2

5 5
5


= 5(7-2) × 53             [-2 , am ÷ an = am-n]

= 55 × 53                   [-1 , am × an = a(m +n)]

= 5(5 + 3) = 58

(iv)   
4 10 5

7 4

5
25

x y
x y




4 10 5

2 2 7 4

5
(5 )

x y
x y


 [25 ]

= 
4 10 5

4 7 4

5
5

x y
x y


  [-3 , (am)n = amn]

= (54-4 × x10-7y5-4) [-2 ,  
m

n

a
a

 = am-n]

= 50 x3y1    [ 50 = 1]

= 1x3y =  x3y.

 12: :
(i) (x6y4zx2) × (x3y5z1) × (x2yz3)

(ii)
7 5 4

3 3 4

a b c
a b c

 



(iii) (p2q2r2)3 × (p3q3r3)2

:

(i) Given (x6y4zx2) × (x3y5z1) × (x2yz3)
(x6y4zx2) × (x3y5z1) × (x2yz3)

= (x6+(3)+2y4+(5)+1z2+(5)+1)  [-1 , am × an = a(m +n)]

= x83y55z17

= x5y0z6 [y0 = 1]

= 
5

6

x
z
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10  

(ii)   
7 5 4

3 3 4

a b c
a b c

 



7 5 4

3 3 4

a b c
a b c

 



=  a7(3)b53c4(4) [-2 , 
m

m n
n

a a
a

 ]

=  a73b53c44

= a10b2c0 [ c0 = 1]

=  a10b2

(iii)    (p2q2r2)3×(p3q3r3)2

(p2q2r2)3 × (p3q3r3)2

=  (p2×3q2×3r2×3) ×(p3×2q3×2r3×2)

=  (p6q6r6)  × (p6q6r6)

=  (p66 q66r66)

=  (p0q0r0) = 1

13:   2 1
( )

m n n l l m

m n l

x x x
x x x

   


 

: LHS  = 2( )

m n n l l m

m n l

x x x
x x x

   
 

 2 2 2( )

m n n l l m

m n l

x
x

    

 

             [am × an = a(m +n) (am)n = amn]
2 2 2

2 2 2( )

m n l

m n l

x
x

 

   = 1 = RHS    

 14 :  1
r p rp q r

q r p

x x x
x x x

     
       

     

: LHS = 
r p rp q r

q r p

x x x
x x x

     
      

     

=  
pr qp rq

qr rp pq

x x x
x x x

     
      

     
 [,(am)n = amn]
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=  (xprqr)  ×  (xpqrp) × (xrqpq)   [-3 ,  
m

m n
n

a a
a

 ]

=  xpr  qr + qp  rp + rq  pq

= x0 = 1.
 pq = qp, qr = rq and pr = rp,

 pr  qr + rp + rq  pq = 0

 15:   3x+2  = 729,   3x  2 
:  3x+2 = 729

 729, 729  = 36 
3x+2 = 729

 3x + 2 = 36

 -8  am = bn,   m = n

x + 2 = 6  = x = 4

 x = 4, x  2 = 2

, 3x2 = 32 = 9.

1.3.6  
1,61,688 


“ 1.61 ”  “”.


400000 

105 = 100000,  1.61 = 1.61 × 100000 = 1.61 × 105 .

1.61 1.61 × 105


1 10 
× 10 ().


5 ), 
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0.125 = 
125

1000 .  1 10
11.25
0.125 = 1.25 × 102.

 16: 81900000000000 
:  1013 138.19 

81 900 000 000 000 = 8.19 × 1013

17 :   0.0000012 
: 106 6 1.2 

0.0000012 = 1.2 × 106


1. 

(i) x7 × x0 (ii) 3a5 × 2a7

(iii) 8a2x  4a3 (iv) 32(a2)5   (2a5)2

(v) (x5)2 + (y3)3 + (z4)2 (vi) (2a3)2  (3b)3

(vii) (2x4)3 + (3y2)2 (viii) xab ×  xbc ×  xca

2. 
(i) 23 × 25 (ii) 32 × 32

(iii)
511

2
   
 

(iv)
2 3 65 3 3

9 5 5

 
           
     

(v)

1221
3

            
(vi) 21+ 21

(vii) 4 × 22 (viii) 22 × 23    25

3.  2m = 32 ,  2m+3 ?

4.    
3 16
2 81

n
   
 

, 
22

3

n
 
 
 

?

5. 52x + 1 25 = 125,  x
6. a = 3 b = 2 (i) ab + ba (ii) ab  ba
7. (a + b) (a1 + b1)1 = ab
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10  

8.  21 + 22 + 23 + 24 
9. 149597870 


10.  0.0000005 



• a × a × a × ..... m = am.   ‘a’ ‘m’ am


• 

o -1: am × an = am+n

o -2: am÷an= amn (OR) 
m

m n
n

a a
a



o -3: (am)n = am×n

o -4: a0 = 1 (a  0)

o -5: an = 
1

na

o -6: (a . b)m = am . bn

o -7: , ( 0)
m m

n

a a b
b a

    
 

o -8:  am = bn,   m = n a > 0  a  1

•  a  a1 = 
1
a .  am  am am 

am 
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

2.1.0  
       

●  
● 
● 
● ()
● 
● 
● 
● 
● 
● 

2.1.1 








 : 1  10
 : 
 : 
 : 
 : 10 

2.1 Basic of  Algebra

Unit

2 Algebra







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

 : .
 :  2
 : 
 :  (2).

 : 
 : 5
 :  ! ?

  
.
2.1.2   







= 6

2   = 12

3  = 18

.
 1 2 3 4 -

 6 12 18 24 -

 () 61 62 63 64 -






    
   6   a  6a a 35
 6   35 = 210 .
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


6a ‘a’1, 2, 3, 4. 
‘a’‘a’





 1  2    3       4


 1 2 3 4

 4 7 10 13

 (31)+1 (32)+1 (33)+1 (34)+1


= 3 () + 1

= 3p + 1  
p  6a 

3p + 1 
:
  

1. 150 


2. 

(i)               (ii) (iii)             (iv)

3. 
(i)

(a)              (b) (c)            (d)
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



.   

1. x  5 x 5x

2. y  4 y 4
y

3. z 6 z z  6

4. 3   
  = m = m + 3

5.   = r = r + 10

10 
6. 3          3n  10

10 n 

7.    3
a

 
1
3  a

8. y 5 3z y, z 3
5
y z



9. n m  m, n 4
3
nm 

.

10. z y  y, z 4
z y


2.1.3   

3x + 2 .

‘x’ 3 2 ‘3x’ ‘2’ “3x +

2” ‘3x’‘2’ 
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


(i) 6x  8x (ii) 3x2y  7x2y (iii) 4a2  

5
3 b2

(iv) 7a2b  7ab2 (v) 4mn  
9
5  mn (vi) 6x2y2  7x3y

1. ‘x’
2. ‘x’ ‘y’x 

2 y 1 x 2 y 1
3. 3,a b 
2

4. 4a ba2
b1 a 1 b 2

5. 5m nm n  1
6. 6 x  yx y 

2 x y31, 2  5 

3, 4, 6 

    


1. 5xy, 4x2, 3xy, 12x2y, 6xy2, 7xy, 8x2, 9y2, 10x2y, 14xy2, 12xy, 15x2, 12xy2.

2. 5 
(i) 3xz      ...............,    ..............., ................., ................., .................,

(ii) 4m2n   ...............,    ..............., ................., ................., .................,

(iii) 5pq2    ...............,    ..............., ................., ................., .................,

(iv) 7a3b3   ...............,    ..............., ................., ................., .................,

(v) –6p2     ...............,    ..............., ................., ................., .................,
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2.1.4  


  
  (i) x       (ii) 3xy (iii)  4pqr

(iv) 4z2xy   (v) 6mn2

  (i) x + y          (ii) a2 + b2

(iii) mn + n2         (iv) x2 – xy

(v) p2 + q2

  (i) 2x2 + 3x + 1
(ii) m2 – 2mn + n2

(iii) pq + xy – mn
  (i) 3x2 + 4xy + 2z2 + 5

 (ii) 6p2 + 7q2 + 6pq + 8
(iii) 7x2 – 2xy – y2 + 5

 
1. 
2. 

(i) 3xyz + 2xy (ii) 2pq2 (iii) 4x + 3p + q + 1

(iv) 3m2 + 4m  5 (v) 2p2  5p

2.1.5   



7x2 + 3y2  6x2y + 4xy + 5x2y + 2y2  3x2  6xy



  

1.  7x2 + 3y2  6x2y + 4xy + 5x2y + 2y2  3x2  6xy

2.  (7x2  3x2) + (3y2+2y2)+(6x2y+5x2y) + (4xy6xy)
3.  4x2 + 5y2  1x2y  2xy
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:  
:

x2y  3xy2 + 4xy2  2x2y  5xy2  6x2y + 5

1  7x2y  3xy2 + 4xy2  2x2y  5xy2  6x2y + 5

2 ( 7x2y  2x2y + 6x2y) 3xy2 xy2  5xy2) + (8  5)

 3 11x2y + 6xy2  3 ()
    


(i) 3xy + 7xy  9xy

(ii) 10x2  5x2 + 4x

(iii) 3x2y  5xy2 + 7xy2

(iv) 4a2  5b2 + 4a2b  7ab2 + 5a2  4b2

(v) 6x2 + 7q2  7pq + 4  3p2  6q2 + 5

(vi) 7xy2 + 3xy  6xy  4xy2

(vii) 3m3 + 4m2 + 5m  4m3 + 2m

(viii) 3 23 34 5
2 2

x x xy xy  





(i)  (ii) 


 1: 5x2 – 4x – 6, 7x + 5 + 3xy   8x2 + 3x – 1.

 1 
5x2 – 4x – 6 = 5x2 – 4x – 6
7x + 5 + 3x2 = 3x2 + 7x + 5

 2 5x2 – 4x – 6
3x2 + 7x + 5


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 3 5x2 – 4x – 6
3x2 + 7x + 5
8x2 + 3x – 1


(ii) 
 2:   6x2 + 4 – 3x 7x2 – 8x + 5

1 
6x2 + 4 – 3x + 7x2 – 8x + 5

 2 
(6x2 + 7x2) + (–3x – 8x) + (4 + 5)

 3  (6 + 7)x2 + (–5 –8)x + 9

 4 
13x2 – 11x + 9

  
 

(i) 6x2  3x  4  7x + 8x2  9

(ii) 9x  5x2 + 11  8 + 6x + 4x2

(iii) 7x  8x2  7  8x2 + 8x

(iv) 6x2  4x  3  9x2  9

(v) 4x + 5  6x2  8





 


6x   6x  2x2 + 1    ( 2x2 + 1)  
2x2  1 5  5

 6x + ( 6x) = 0
 2x2 + (2x2) = 0
5 + ( 5) = 0
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3: 
3x2 + 2x  6

 :    3x2 + 2x  6   (3x2 + 2x  6) = 3x2  2x + 6


:
 4 : 5x2  4x + 3 3x2 + 2x  6
 1 : 

3x2 + 2x  6 = 3x2 + 2x  6

5x2  4x + 3 = 5x2  4x + 3

 2 : 
3x2 + 2x  6

5x2  4x + 3

 3 : 
  3x2 + 2x  6


5x2 


 4x 


+ 3

 4 :  
  3x2 + 2x  6


5x2 


 4x 


+ 3

2x2 + 6x  9

 :
 5: 8y  4y2  6  5y2  6y  9
 1 : 

5y2  6y  9  (8y + 4y2  6)

 2 : 
5y2  6y + 9  8y  4y2 + 6
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 3 : 
 (5y2  4y2)  (6y  8y)  + (9 + 6)

= y2  14y + 15.

 4 :    y2  14y  15.

  
  :

1. 6a  7b  c ; 8a + 9b  6c

2. 7a2  3 + 4a ;  3a2  5a + 13

3. 14x2  15;   12x2  4x + 14

4. 6p2  7p  4 ;  5p2  8

5. 7m2 + 5m  9 3m2+ 5m  6  5m2 4m  3.



 6:   3x 4y
 1 :  “X” 

=   3x 4y

2 : .

= 3   x   4   y.

 3 : 
= (3   4) (x   y)

= 12 xy.

7 : 3p 5pqr.
= 3p   5pqr

= 3   p   5   p   q   r

=  (3  5) (p   p  q   r)

= 15p2qr (  p   p = p2).



71

10  



 8 : 5m2n    (6)mn. 
= 5   m2   n   6   m   n
= (5   6) (m2   n   m   n)
=  30m3n2    (  m2 m = m3  and n  n = n2)


 9:  3xy, 4y 5x.
  : 3xy   4y   5x

= 3   x   y   4   y   5   x
=  (3 4   5) (x   y y   x)
= 60x2y2.

 10:   4a2b    5ab2c   6abc 
 : 4a2b    5ab2c   6abc

= (4   5   6)   (a2   a   a)   (b   b2   b)   (c   c)
= 120a4 b4c2.

    


(i) 3xy, 4x (ii) 6ac, 7b2c (iii) 8p2q, 2qr2

(iv) 5mn, 3m2n (v) x, xy, xyz (vi) pqr, pq2, qr2

(vii) lm, mn, ln (viii) 5abc, 6a2b2c2, 2abc

(ix) 3x2y2z2, 2xyz, 3x3y3z3 (x) 4xy2z3, 2x2y, 3x3y2z2


.
b a = ab

 ‘c’ ;
 = a(b + c).

 a(b + c) =  ab + ac

a(b + c)‘ab’
 ‘ac’ab + ac.

a      ab
b

a    ab   ac
b c
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 11:  3x, (4y + 5z)
  :

 1 : .
3x  (4y + 5z)

 2 : 
.
(3x   4y) + (3x   5z)

 3 : 
12xy + 15xz

12:  2a(3ab  4ac)
 : 2a(3ab  4ac) = 2a   (3ab  4ac)

   = (2a   3ab) + (2a    4ac)
   = (2   3   a   a   b) + (2   a   (4)a   c)
    = (6   a2   b) + (8   a2   c)
    =  6a2b  8a2c.

*    

 13: (6m + 2n  mn) ( 3mn)
  : (6m + 2n  mn) ( 3mn) = (6m    3mn) + (2n   3mn) + ((mn)   (+3mn))

= (6  3   m   m   n) + (23nmn)
+ (m   n   3   m   n)

= 18m2n  6mn2 + 3m2n2.

    

(i) 2x, (3xy + 4xz) (ii) 5m, (3mn  2)

(iii) (4abc  6a2c2b2), 3(abc) (iv) 3p, (4pq  2pr  pqr)

(v) (5x  6y  7z),  (xyz) (vi) (mn  2lm  ln), 3lm


 (a + b)e = ae + be
(c + d) ‘e’ 
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(a + b) (c + d)  =  a(c + d) + b(c + d)
 (a + b) (c + d)  = ac + ad + bc + bd

 (a + b) (c + d) 


 (a + b)   (c + d)


=  ac + ad + bc + bd
  (a + b) (c + d) = ac + ad + bc + bd.

 14:  (2x + 3y) (5x + 4y).
  :

 1 : 
(2x + 3y)   (5x + 4y)

 2 : 


=  2x   (5x + 4y) + 3y(5x + 4y)

 3 : 
 (2x   5x + 2x   4y) + (3y   5x + 3y   4y)
= 10x2 + 8xy + 15xy + 12y2

 4 : 
= 10x2 + 23xy + 12y2.

 15: (4a + 2b) (2a – 3b).
 :  (4a + 2b) (2a –3b) = 4a(2a – 3b) + 2b(2a – 3b)

              = (4a ×2a) + (4a × –3b) + (2b × 2a) + (2b × –3b)
              = 8a2 – 12ab + 4ab – 6b2

               = 8a2 – 8ab – 6b2.

* 

(c + d)
     c        d

     c        d
a

b(a
 +

 b
) a

b
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 16: (3m – 2l) (m – 2n – lmn).
:  (3m + 2l) (m – 2n – lmn) =  3m(m – 2n – lmn) + 2l(m – 2n – lmn)

              = (3m × m) + (3m × –2n) + (3m × –lmn) + (–2l × m)
 + (–2l × –2n) + (–2l × –lmn)

              = 3m2 – 6mn – 3lm2n – 2lm +4ln + 2l2mn .

  


1. (2p + 3q),  (3q + 2p)

2. (3a – 2b),  (4a – 5b)

3. (6x2y – 3xy2), (x2y – xy2)

4. (x – y) (3xy – 2x2y + 2xy2)

5. (3l – 2m) (3lm – 2nl – lmn)

6. (x + y + z) (2x2 + 3y2 + 4z2)

2.1.6  
3x2 – 2x + 1.   x = 0, 1, 2, –1, ... 
 “x”  ‘0’ ‘1’ ‘2’ ... 

17: 4x + 1   x = 2.
:

 1 : 4x + 1  ()
 2 : 4(2) + 1  (x 2)

 3 : 8 + 1 = 9.

Example 18:   m2 – 2m + 3  m = –1 ‘0’.
 :

 1 : m2 – 2m + 3 ()
 2 : (–1)2 – 2(–1) + 3  (m = –1)

 3 : 1 + 2 + 3 = 6

(m = 0)

 1 : (0)2 – 2(0) + 3

 2 : 0 – 0 + 3 = 3.
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19 :  A = l × b,    l = 8cm,  b = 6 cm 
?
:
 1 :  =  l × b (l = 8 cm,  b = 6 cm)
 2 : A = 8 × 6      ()
 3 : A = 48 cm2.

    
1.  p = 2(l + b),    l = 6cm,  b = 4 cm,  ?

2.   x = 1,  y = 2  
(i) 2x + 3y  5 (ii) 5x  2y + 1 (iii) 3xy  4x + 2 (iv) 7x  3y  2xy

2.1.7  
(

)
xaxn

‘a’
a   0 ‘n’.

 
2x 4x1/2 or 4 x

1 4
3

x  3x2 + 4x1 + 5

x2  2x  1
14
x



4x3 + 6x2  3x + 2
2 2 6x
x




    


1. 3x – 4 2.
2 14 2y

y
  3. 25 4p 

4.
1 2
z
 5. (3x + 4) (x – y) 6.

2 1(2 2 )x x
x

   
 

7. 3 p 8. z2 – xyz 9. 4 2x y xy 
10. 5x3y2z
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



 20:

1. 2x2  3x + 4 2. 2p2q2 + 3pq2  4p3.

 2x2  3x + 4,2x2,  3x  4 . 2x2 2, 3x  1
4 0(4x0 = 4).

2x2  3x + 4, 2x2 
 2x2  3x + 4   2
2p2q2 + 3p2  4p3, 


 2p2q2,  2 + 2 = 4 
in 3p1q2,  1 + 3 = 3 
4p3,  3 , 4

  


(i) 9x2  3x + 4 (ii) 5m2 + 6m  6 (iii) 2p3  3pq + 4p3q
(iv) 6x3  7x2 + 5x  2 (v) m3  2mn2 + 3mn (vi) 6a2b + 3ab2  4ab  5

(vii) a3 + 3a2b + 3ab2 + b3 (viii) x2 + 2xy + y2


  
  0

  5, 3, 01
2

x  etc

 1 x + 2, y  3, 2p  1
3n  4 etc

 2 x2  3x + 4, a2  b
3m2 + 4m etc.

 3 x3  y3, 3x + 4y3,
9x3  2x2 + b etc.
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
   


1  5xy 5xy

2  2m + 6n 2m, 6n

3  4a2 + ab + 3 4a2, ab, 3

3  5x2 + 3y2  6xy + 7 5x2, 3y2, 6xy, 7

 : 
2.1.8  

1.  p(x) = 4x2  2x + 3.
   x = 1, 2, 3 p(x)
x 1, 2 3, 

x p(x) = 4x2  2x + 3 p(x) 
1 p(1) = 4(1)2 2(1) + 3 5

= 4  2 + 3

2 p(2) = 4(2)2  2(2) + 3 15

  = 4(4)  4 + 3

= 16  4 + 3

3 p(3) = ........................ ...

  
.

1. p(x) = 3x2  x  5 at x = 2

2. p(m) = 4m2  5m  6 at m = 0

3. p(n) = 2n3  3n  2 at n = 1

4. p(a) = 3a3  4a2  2 at a = 1 and 2

5. p(t) = 4t2  2t  6 at t = 1.
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
1. .
2. 

5x, 4xy, 3x2, 10x2y, 12x2y2, x, 7x2, 4xy2, 5x2y,  3xy, 2x, 4x2, x2y2, xy.
 3.  ?

(i) 3m  2n (ii) 2xy (iii) 4x  3xy  2 (iv) 5x2 + 3xy
(v) 4pqr (vi) ax + by  cxy

 4. 5x2  4xy + 2y2 3x2 + 2xy  y2 
5. 2x2  4xy + 3y2 3x2  2xy   y2 4x2  3xy  2y2 3x2  xy 

2y2
6. (3xy  2x)   4x x y 
7. (5a2  ab + b2)  (a2 + 6ab + 3b2) 
8. 

(i) 3x2  xy + y (ii) m2  mn + n3 (iii) 3x2 + y2  3xyz
(iv) a3  a2b2 + b2 (v) x5  3x2y2 (vi) x5  4z  y6

9. p(0), p(1), p(2), p(1)  p(2) 
(i) p(x) = x2  4x + 2 (ii) p(m) = 3m2  4 (iii) p(y) = y3  3y2  5

(iv) p(t) = 4t2  3t  2 (v) p(n) = n3  4n  3 (vi) p(x) = 3x  4 + 5x2

  
1. a, b, c,

m, n, p, q, s, t, x, y,z 
2. 
3. 
4. 




5.  


6.   ‘a’ p(x)  p(a) = 0  ‘a’ 

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

2.2.0   
       

●          .
●        
●  ()
●     
●     
●     

2.2.1 
     
  3x  5x 3x + 5x = 8x 5x

 3y     5x + 3y  
         

  
  3x2 6x2 9x2 5x + 3x2 
5x + 3x2  

 5xy + 8x + 9y + 3xy 5xy 3xy 
   8xy           
8xy + 8x + 94 

  () 
     
       y   y = y2

 x   y = xy

5x   3y = 15xy

 5(x + y) = 5x + 5y

Special Products and2.2 Factorization



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

    
(i) x(x + 4) = x2 + 4x

(ii) (m + 3) (m + n) = m (m + n) + 3 (m + n)

     = m2 + mn + 3m + 3n.

   
I. 

(i) (m 3) (m 3) (ii) (y  3)   (y  3)

(iii) (p + 5)  (p 5) (iv) (2m  4)  (3m  6)

(v) (x  5)  (3y  6) (vi) (5x  2y)   (3y   2x)

2.2.2  


   

        

         
  (a + b)   (a + b)  a  b    
m & n  x & y  p & q ....

(a + b) (a + b) =  a   (a + b) + b(a + b)
=  (a   a) + (a   b) + (b   a) + (b   b)
=  a2 + ab + ba + b2

   a2 + 2ab + b2

 (a + b) (a + b) = a2 + 2ab + b2    (a + b)2 = a2 + 2ab + b2

   (a  b)  (a  b)    
i.e. (a  b)   (a  b)

(a  b)   (a  b) = a(a  b) b(a  b)

= (a   a)   (a   b)  (b   a) + (b   b)

= a2 ab ba + b2

   a2 2ab + b2  
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 (a  b)2 =  a2 2ab + b2

 (a  b) (a  b) = a2 2ab + b2.

   (a + b)   (a  b)    
(a  b) (a  b) = a   a  b)  + b   (a  b)

= (a   a)  (a   b) + (b   a)  (b   b)

(a  b)(a  b) = a2 ab + ba  b2

(a  b)(a  b) = a2 b2.


I.    

(i) (x + y) (x + y) (ii)  (x - z)   (x  - z)

(iii) (c - d)  (c + d) (iv)  (m - n)  (m - n)

         
 1 :  (5x  3)2       
 :  (5x  3)2  (a  b)2      a = 5x  b = 3

a & b       
(5x  3)2 = (5x)2 + 2(5x)(3) + (3)2 [  (a + b)2 = a2 + 2ab + b2]

  (5x  3)2 = 25x2 + 30x + 9

 2 : (y  8) (y  8)      
:  (y  8) (y  8)  (y  8)2

     (a  b)2 = a2  2ab + b2 
 (y  8) (y  8) = (y  8)2 = y2  2(y) (8) + 82

              = y2  16y + 64

                 (y  8)2 = y2  16y + 64

 3 : 102   98      
:  102   98

     102   98 = (100 + 2) (100  2)

     [ (x + y) (x  y) = x2  y2]
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

     102   98 = (100 + 2) (100  2)

= (100)2  (2)2

= 10,000  4 [(x + y) (x  y) = x2   y2]

= 9,996

 4 :  9872  132    
 :

   (987)2  (13)2 = (987 + 13) (987  13)  ( x2  y2 = (x + y) (x  y))

= 1000   974

= 9,74,000.

   
I.        

(i) (2x + 3y)2 (ii) 297   303

(iii) (7x + 4y)2 + (7x  4y)2 (iv) (5x  2) (5x  2)

(v) 1001   1001 (vi) 80.5   79.5

(vii)
22 3

3 2
m n  

 
(viii) (xy + 3z)2

(ix) (4m + 5n)2 + (5m + 4n)2

II. a  b,      a + b = 5  ab = 4

III.     (5x + 3)       

2.2.3        
 5 : (501)2        
 :

(501)2 = (500 + 1)2

= (500)2 + 2(500) (1) + (1)2 [(x + y)2 = x2 + 2xy + y2]

= 250000 + 1000 + 1

= 2,51,001

       (501)2 = 2,51,001.
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

 6: 2902   
 :  (290)2 =  (300  10)2

=  (300)2  2(300) (10) + (10)2

= 90,000  6000 + 100

= 84,100.


1.         .

(i) (890)2 (ii) (405)2 (iii) (999)2 (iv) (710)2

(v) (302)2 (vi) (801)2 (vii) (404)2

2.2.4    
   

12, 20, 81  
12 1, 2, 3, 4, 6 & 12 24 1, 2, 3, 4, 6, 8, 12, 24.

          
   

(i) 3xy = 3   x   y
= (3 x)   y
= 3   (x   y)
= (3   y)   x

 3xy   3, x, y, 3x, 3y, 3xy. 
(ii) 5x2y  = 5   x   x   y

= (5x2)   y
= 5 (x2y)
= (5y)x2.

 5x2y   5, x, y, 5x, 5y, 5x2, x2y, xy, 5xy, 5x2y 


     
2.2.5        

 4x2 + 8  
*       4x2 & 8
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

*      ?
*   8   4   2      
*  4        
*           

4x2 + 8 = (4  x   x) + (4   2)

= 4(x2 + 2)

: 
   

 7: 4y3 + 2y2    
*     4y3 &  2y2

*    2  y2 
*     2y2 
*         4y3 + 2y2 = 2y2(2y + 1)

   
I. 

(a) 73 (b) 120 (c) 200 (d) 100 (e)  91

II.      
(i) 81x,  18x2 (ii) 3m2, 7m, 6m3

(iii) 4x2y, 10y2z (iv) 12x2yz2, 18xy2z, 16xyz2

(v) 4a2b2, 6ab2, 10a3b3 (vi) 10xy2, 14x2y, 20x3y2, 18x3y


     

      
 8 : 24pq2  16p2q2    
 :      24pq2 & 16p2q2   

24 pq2 = 2   2   2   3   p   q   q
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

16p2q2 = 2   2   2   2   p   p   q   q

= 222p   q   q

= 8pq2.

  24pq2  16p2q2 = 8pq2 (3  2p).

 9: 8x2y3 + 10x3y2.    
 :  8x2y3  =  2   2   2   x   x   y   y   y

 10x3y2  =  2   5   y   y   x   x   x

 =  2   x   x   y   y

=  2x2y2

   8x2y3 + 10x3y2 = 2x2y2 (y + 5x).

   
1.     

(i) 8xy + 6y2 (ii) 9m2n  6n2m
(iii) x2y + y2x  x2 (iv) 6x7 + 3x4  15x3

(v) a3b8  7a10b4 + 2a5b2 (vi) 2x(x2 + 1)3  16(x2+1)5

 10: (25p2  49q2)   (5p + 7q)

 :   25p2  49q2   (5p)2  (7q)2 
  x2  y2   ?
 x = 5p y = 7q

2 225 49
(5 7 )

p q
p q



 = 

2 2(5 ) (7 )
(5 7 )
p q

p q



= 
(5 7 )(5 7 )

(5 7 )
p q p q

p q
 

 



= 5p  7q.

  
         

             
    
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

        .
I.     
 11: 2x4 + 4x2 + 8x3    
 :    3      

            

2x4= 2   x   x   x   x
4x2 = 2   2   x   x
8x3 = 2   2   2   x   x   x

3     
2   x   x  2x2

 2x2,     
2x4 + 4x2 + 8x3 = 2x2 (x2 + 2 + 4x)

= 2x2 (x2 + 4x + 2).

 12:  8xy + 4    
 :  8xy =  2   2   2   x   y

4 =  2   2

       ?
 2   2 = 4      

8xy + 4 = 4(2xy + 1)


     8xy + 4         4(2xy+1)




1.      
(i) 4y3 + 2y2 (ii) 3xyz + 16x2y

(iii) 5l2m  25m2n + 10lm (iv) 8x2 + 10x2y  20xy2
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

II.     
  

 13 : 12a  n + na  12


3 1) 
   2) 
   3)       


“12” “n” 
   

12a  n + na  12 = 12a  12  n + na
= (12a  12) + (na  n)
= 12(a  1) + n(a  1)

     (a - 1)   
 (a  1) (12 + n)  
 12a  n + na  12   (a  1) & (12 + n) 
      

 14 :  xy + 6 + 3x + 2y    
 :      

     ?


 “x” 2
      
xy + 6 + 3x + 2y= xy + 3x + 6 + 2y

= x(y + 3) + 2(3 + y)

= x(3 + y) + 2(3 + y)

 (3 + y)      (3 + y) (x + 2)   
  xy + 6 + 3x + 2y   (3 + y)  (x + 2) 
*            


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

 15 : a2 + bc + ab + ac      
 :  a2 + bc + ab + ac          

= a2 + ab + ac + bc

= a(a + b) + c(a  + b)

= (a + b) (a + c) [     ]

 16: ax2 + by2 + bx2 + ay2    
 :  ax2 + by2 + bx2 + ay2  

        
ax2 + by2 + bx2 + ay2 = ax2 + ay2 + bx2 + by2

          = a(x2 + y2) + b(x2 + y2)

          = (x2 + y2) (a + b) [  ]

 17: ab(x2 + y2 ) + xy(a2 + b2)    
 :    ab(x2 + y2 ) + xy(a2 + b2).

=  abx2 + y2 + aby2 + a2xy + b2xy

    
= (abx2 + a2xy) + (aby2 + bxy)

= ax(bx + ay) + by(ay + bx)

= ax(bx + ay) + by(bx + ay)

= (bx + ay) (ax + by).

   
1.       

(i) xy  pq + qy  pz (ii) x2 + 9y + 9x + xy

(iii) 7ab  12bc  7ax + 12cx (iv) 4xy  7y + 12x  21

(v) 2x2 + ay  ax2  2y
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III.    
            


 18 : x2 + 8x + 16    
 :       3       
             

 x2 + 8x + 16, a2 + 2ab + b2    
 a = x  b = 4

x2 + 8x + 16 = (x)2 + 2(x) (4) + (4)2 [a2 + 2ab + b2 = (a + b)2]

= (x + 4)2

= (x + 4) (x + 4)

  x2 + 8x + 16 = (x + 4) (x + 4).

 19 :  81m2  100    
 :             
            

 x2  y2 = (x + y) (x  y)
81m2  100     ?
81m2  100 = (9m)2  (10)2 Here x = 9m  y = 10

= (9m + 10) (9m 10)

  81m2  100 = (9m + 10) (9m  10)

 20: 9x2  12mx + 4m2    
 :   9x2  4m2      
  

9x2 = (3x)2  4m2 = (2m)2

  12mx      
12mx = 2(3x) (2m)
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 9x2  12mx  + 4m2 = (3x)2  2(3x) (2m) + (2m)2

  a2  2ab + b2    

 a = 3x  b = 2m

     a2  2ab + b2  = (a  b)2

 9x2  12mx + 4m2 = (3x)2  2(3x)(2m) + (2m)2

= (3x  2m)2 [ x & y   (a  b)2    ]

9x2  12mx + 4m2 = (3x  2m) (3x  2m).

 21:  16x2  8x + 1    

 : 16x2 + 8x + 1 = (4x)2 + 2(4x)(1) + (1)2

 a2 + 2ab + b2    

   a = 4x & b = 1

6x2 + 8x + 1 = (4x + 1)2 [  a2 + 2ab + b2 = (a + b)2]

16x2 + 8x + 1 = (4x + 1) (4x + 1).

 22:   (x + 1)2  (x  1)2    

 :   (x + 1)2  (x  1)2

 a2  b2    

 a = x + 1 & b = x  1



(x + 1)2  (x  1)2 = (x + 1 + x  1) (x + 1  x + 1) [  a2  b2 = (a + b) (a  b)]

     = (2x) (2)

     = 4x.
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 23:  9a2  30a + 25    
 :   9a2  30a + 25      

9a2  30a + 25 = (3a)2  2(3a) (5) + (5)2

    = (3a  5)2 [  ]

    = (3a  5)(3a  5)

      9a2  30a + 25 = (3a  5)(3a  5).


1.            

(i) x2 + 10x + 25 (ii) 4m2  12mn + 9x2

(iii) y2  9 (iv) 4p2  20pq + 25q2

(v) 16x2  36y2 (vi) 1  25 (2a  5b)2

(vii) m4  n4  (Hint :m4 = (m2)2, n4 = (n2)2)


1.      

(i) 2x2 + 6x (ii) 6y2 + y3 + 6y4

(iii) 7y2 + 35z3y (iv) lx2 + mx + nx2

(v) 3x3 + 6x2 + 9x4

2.        
(i) x2  8x + 16 (ii) 2x + 1 + 100x2

(iii) 72x2  8 (iv) x2  10x + 25
(v)

2

2 36m
n



3.   
(i) c2  2cd + d2 (ii) a2b2  144

(iii) 5x2  80 (iv) p2q2 + 10pq + 25

(v) 4ab  5a  12b + 15
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4.           
(i) 890 (ii) 605 (iii) 99 (iv) 510 (v) 108

5.   
(i) 6x7 + 3x4  9x3 (ii) z2  10z + 21

(iii) x2 + 14x + 49 (iv) 6w4  7w + 3w3  14w2

(v) 2y6z   y4z10 + 3y2z2

  
1. 
 

2. 
(i) (a + b)2 = a2 + 2ab + b2

(ii) (a  b)2 = a2  2ab + b2

(iii) a2  b2 = (a + b) (a  b)

3.   a2 + 2ab + b2, a2  2ab + b2, a2  b2     
           

4. (a + b)2 (a  b)2           
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

2.3.0   
       

●              
    

●         
●         

2.3.1 
 

        5   45 
‘x’


  ‘x’    “2x” 
 5   ‘2x’   5  
    (2x  5),        45 
    2x  5 = 45

2.3.2      
  2     ` 50     ` 10,

           
2x + 10 = 50 ()

LHS (Left Hand side) () = 2x + 10

RHS (Right Hand side) () = 50

 
     

Linear Equations2.3






94

10  



    
1.      

(i) 3x + 7 = 8 (ii) 4x  5y = 10 (iii) 6x2  7xy = 20  (iv) xy + yz = 12
(v) 4 = 2p  3 (vi) 7p  3q = 11

2.3.2        
 LHS RHS 

        
  

 LHS
RHS 
 1 :   i) x + 3 = 9, ii) y  4 = 7    
 : i) x + 3 = 9  3 

 x + 3  3 = 9  3

 x + 0 = 6
 x = 6

ii) y  4 = 7  + 
y  4 + 4 = 7 + 4

 y  0 = 11
      y = 11.

 2 : m  8 = 9   
 : m  8 = 9 ...(1)

  + 8  
   m  8 + 8 = 9 + 8

   m + 0 = 17

   m =  17.

: LHS 
m  8 [  m = 17]

17  8 = 9 RHS
  LHS = RHS

 3 :  5x =  40   
 :      5x =  40 ...(1)

 5   
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
5
5
x

 = 
40
5

 ... (2)

 x = 8

:  x = 8       LHS = RHS   

 4 : 4
7
p
   

:    4
7
p
 ... (1)

 7    

 7
7
p
   = 4   7 ... (2)

 p = 28.

 5 : 3y + 37 =  8    
 :      3y + 37 =  8 ... (1)

 37   
 3y + 37  37 = 8  37

 3y =  29   3    


3 29
3 3
y 


 y = 
29
3


    
29
3
 

 
 

    

 : LHS   y + 37

293 37
3
   

 

    29 + 37
    8  RHS.

   LHS = RHS.

RHS
         
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 6 :  2x  4 = x + 6   
 :   2x  4 = x + 6

4  
    2x  4 + 4 =  x + 6 + 4

    2x = x + 10

  x  
 2x  x = x  x + 10

 x = 10.

 7 : (p  3) = 3(p  2).

 :  4(p  3) = 3 (p  2)

  4p  12 = 3p  6

12  
 4p  12 + 12 = 3p  6 + 12

 4p = 3p + 6

 3p 
 4p  3p  = 3p  3p + 6

  p = 6.

 8 : 5(x + 3)  2(3  2x) = 3(x + 6)  4(5  x)   
 :  LHS : 5(x + 3)  2(3  2x)

 5x + 15  6  4x

 9x + 9

RHS :

3(x + 6)  4(5  x)

 3x + 18  20  4x

 7x  2.

 9x + 9 = 7x  2
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9  
  9x + 9  9 = 7x  2  9

 9x = 7x  11.

7x    
 9x  7x = 7x  7x  11

 2x =  11

 2   

  
2 11
2 2
x 


    x = 
11
2


.

      .
    

 9 :  
5 2 6
3 5 7

x
x





   

 :  
5 2 6
3 5 7

x
x





... (1)

  (3x + 5)    
(5 2) 6(3 5) (3 5)
(3 5) 7

x x x
x


    



6(3 5)5 2

7
xx 

 

    7    .

6(3 5)7(5 2) 7
7
xx 

  

7(5x + 2) = 6(3x + 5)     ... (2)

 35x  + 14 = 18x + 30

 35x  18x = 30  14

 17x = 16

    x = 
16
17 .
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

   (1)  (2)  
   
5 2 6
3 5 7

x
x





7(5x + 2) = 6(3x + 5)

       
1. LHS   RHS     
2. RHS    LHS     
3.  (1)  (2) .

5 2 6
3 5 7

x
x





5 2 6
3 5 7

x
x





7(5x + 2) = 6(3x + 5)

          
   

I.     

(i) 6q = 12 (ii) 6y = 30 (iii) 3
7
n
 

(iv) 3x  1 = 16 (v) 3p  7 = 0 (vi) 6x  3 = 3x

(vii) 8m + 9 = 6m + 11 (viii)3x + 5 = 6(x + 2)

(ix) 3(p  4) = 5(2t  1),

(x) 8(x  3)  (6  2x) = 2(x + 2)  5(5  x)  (xi)
3 5 2
7 2 3

p
p





II.      4          
1
2       

2.3.3      
  

    ax + by + c = 0,       a,
b  c a   0, b   0 
  

     
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 10 : 
 
 :       ` x.

     ` y

.

    =     
      ` x = 2   ` y

  x = 2y

x  2y = 0. ( 2y   )

 11 : 3 
 :      “x”       “y”  


x =  3y

  x  3y = 0 ( 3y   )

 12 :  ax + by + c = 0  
a, b  c    .
 :

(i) 3x + 5y = 7

3x + 5y = 7  
3x + 5y  7 = 0   
  ax + by + c = 0    

a = 3, b = 5,  c = 7

(ii) 8 0
3
yx   

11. . 8 0
3

x y  

a = 1,   1
3

b   ,  c = 8.

(iii) 7 = 2x
2x  7 = 0
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2x + 0  7 = 0

a = 2

b = 0

c = 7.

   
1.  ax + by + c = 0  a,

b, c   
(i) 3x + 7y = 9 (ii) 2x + 3y = 8 (iii) y  5 = 0 (iv) 7 = 3x

(v) 7 0
3 5
x y
   (vi)

85
3

x 

2.          
(i)     27 
(ii)        3  
(iii)        5     

2.3.4         


            ?

 3x  2y = 5  
             ?

     x = 3     ?
x = 3       

3x  2y = 5

3(3)  2y = 5

 9  2y = 5

 9  5  = 2y

        4  = 2y

     y = 2

            
   ‘x’     “y”    
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 ‘y’      
       ‘x’  ‘y’      x = 3  y = 2.

       
x y 
    

 3x  2y = 5   x = 3   y = 2      x = 3
 y = 2  

LHS : 3x  2y

3(3)  2(2)

 9  4

 5 RHS.

   x = 3, y = 2 3x  2y = 5   
 (3, 2),   ‘x’ 
y    

        ?
        x = 4  3x  2y = 5


3(4)  2y = 5

 12  2y = 5

 12  5  = 2y

        7  = 2y

     y = 
7
2

 
74,
2

 
 
 

  3x  2y = 5    

3x  2y = 5 (1, 1) 
      

            
: x = 0“y”
  y = 0  ‘x’  
      
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 13 : 4x  y = 3       
 :

(i)  x = 0,    4x  y = 3    
 4(0)  y = 3

 0  y = 3

 y = 3

  (0, 3).

(ii)   x = 1

 4(1)  y = 3

4  y = 3

     y = 3  4

  y = 1

  (1, 1).

(iii)   x = 1

 4(1)  y = 3

  4  y = 3

     y = 3  4

     y = 7

 y = 7
  (1, 7).

 14 :  x  2y = 4      
(i) (4, 0)       (ii) (0, 2)     (iii)  (2, 0) (iv) ( 2, 4 2)

 :  x  2y = 4  LHS  x  2y  RHS 4 .
(i) (4, 0)    x  2y = 4  x = 4, y = 0    

4  2(0) = 4

    4  0 = 4

          4 = 4 (RHS).

 (4, 0)     x = 4    y = 0     x  2y = 4   
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(ii) (0, 2)

 x  2y = 4  x = 0  y = 2    
        0  2(2) = 4

4 = 4  (RHS).

   x  2y = 4    (0, 2) 
(iii) (2, 0)

x = 2,  y = 0       
LHS x  2y = 4

 2  2(0) = 4

   2    4   (RHS).

   (2, 0)    
(iv) ( 2, 4 2)

 x = 2 ,   y = 4 2    x  2y = 4.   
LHS :

2   2( 4 2 )

 2 8 2

    7 2 4 (RHS) 

   ( 2 ,   4 2 )      x  2y = 4.

   
1.          

i) 5x + 2y = 10         (ii)  4x + 3y = 12 iii) 2x + 3y = 7

2.    2x  y = 6       
i) (3, 0) ii) (0, 6) iii) (2, 2) iv) ( 3, 0)

3. 3x + 2y = K.  x = 1   y = 2   ‘K’    
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
1.         

(i) 7  p = 6 (ii) 2b  5 = 3 (iii) 16  26  x (iv) 3(x + 2) = 27
(v) by + 4 = 5y  4 (vi) 3(x  3) = 5(2x + 1)

2. 154 
  

3.   ax + by + c = 0   a, b  c  
 

(i) 3x  4xy  7 = 0  (ii) 7
3 5
x y
  (iii)   3

7
y x (iv) 2x =  7y

4.          
   8    15     
     140       

5.        
(i) 3x + 4y = 7 (ii) x + y = 0 (iii) 10x  11y = 21 (iv) x + 2y = 7

6.  2x  3y = 5  x = 2,   y = 1    K    

 
  

   
1.     

(a)   (b) 
(c)   
(d)  

2. 
  

3. 
  

4.  LHS RHS 


5. ‘x’  ‘y’      
      

6.           
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

2.4.0   
       

●       
●         
●  
  

●        
● 
    

2.4.1 
 “”  



    

  
253
         

 “x”  (2x + 1)
    

  =    
= (2x + 1)   (x)

= (2x2 + x)m2.

x

(2x + 1)

253 m2

2.4 Quadratic Equations






106

10  



    = 253 m2

2x2 + x = 253

 2x2 + x  253 = 0

       ax + by = c       
 ‘x’          ‘x’  
     
2.4.2  

5x2 + 3x  8 = 0        


 2     60         n
    78   n    

.
 :

  x (2x + 2) (x)
x  (2x + 2)   60   
 x   (2x + 2) = 60

 2x2 + 2x = 60

 2    
x2 + x = 30

  x2 + x  30 = 0  ( 2)

   n      

   n     ( 1)
2

n n    

  ( 1) 78
2

n n 


 2   
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10  



 n(n + 1) = 156  
 n2 + n = 156

  n2 + n  156 = 0 ( 3)

  
ax2 + bx + c = 0  xa, b, c 

    
5x2 + 3x  8 = 0     a = 5, b = 3  c = 8.

   a, b, c    1, 1  30 
 x n

 
           a = 1, b = 1  c = 156.

 1 :         .
 (i) (x  2)2 + 3  = 2x  5 (ii)  x (x + 2)  7 = (x + 3) (x  3)

 : (i)  LHS (x  2)2 + 3

= x2  4x + 4 + 3

= x2  4x + 7

 x2  4x + 7 = 2x  5

  x2  4x + 2x    5 = 0

= x2  6x + 12 = 0

  ax2  bx + c = 0    
      

(ii) x (x + 2)  7 = (x + 3) (x  3)

LHS    x(x + 2) + 7

 x2 + 2x + 7

RHS  (x + 3) (x  3)

= x2  9

    x2 + 2x + 7 = x2  9

2x + 7 + 9 = 0
2x + 16 = 0
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10  



 ax2 + bx + c = 0, 
  

    
        

i) 3x2 = 8 ii) ax + b = d         iii) 4x2 = 3(x + 5)

iv) x(4x + 7) = x2 + 3 v) x(x  7) + 6 = (x  3) (x + 2)

 


          
 

  48432 


 ‘x’ ‘x’, 
  ‘y’     ‘x’       (48  x).

  xy = 432.

 48x  x2 = 432

(ii)           290 .
   ‘x’    (x + 2) .
   
x2 + (x + 2)2 = 290.

    
1.      306       
 

2.  12
36       
   

3.   26   3
 360         
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10  



2.4.3     
       ax2 + bx + c   

           ax2 + bx +
c = 0    

        ax2 + bx + c = 0.

 2 :        a, b, c   
(i) 2x2  3x = 7 (ii) 6 = x2  3x

(iii) x2 =  9 (iv) x2 = 7x

 :

(i) 2x2  3x = 7

     ax2 + bx + c = 0    
 2x2  3x = 7

 2x2  3x  7 = 0

 ax2 + bx + c = 0    
 a = 2,  b = 3  c = 7

(ii) 6 = x2  3x

   ax2 + bx + c = 0     
6 = x2  3x

 x2  3x  6 = 0

 ax2 + bx + c = 0

a = 1,  b = 3,   c = 6

(iii) x2=   9

   ax2 + bx + c = 0     
x2 =  9

   x2  (0)(x  9 = 0

 ax2 + bx + c = 0

 a = 1,  b = 0   c = 9



110

10  



(iv) x2 = 7x

   ax2 + bx + c = 0     
x2 = 7x

   x2  7x   0 = 0

 ax2 + bx + c = 0

a = 1,  b =  7 ,   c = 0.

    
  a, b, c 
(i) x2 = 2x  3 (ii) 6 = x2  4 2 x

(iii) 21 3 4
2

x x  (iv) 234
2

x x 

2.4.4       
    “x”  
 ‘x’     x2 + 6x  7 = 0    

 ‘x’    1,    
(1)2 + 6(1) 

      

= 0  (RHS)

 1          
x2 + 6x  7 = 0   1 
  x  = 1    
     1   x2 + 6x  7 = 0.   
 ‘’ax2 + bx  c = 0. 

   a2 + b  c = 0.    x =     
 : ax2 + bx  c (a   0)  a2

+ b  c = 0 (a   0)   
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 3 :   x2 + 6x  5 = 0, 
:  ax2 + bx  c  
p q
  

 p + q = b  p   q = a c 
 x2 + 6x  5 = 0        
 ‘p’  ‘q’      
   p + q = 6  p  q = 1   5 = 5     
   p = 5  q = 1  
 x2 + 6x  5 = 0   x2 + 5x  x  5  = 0

  x(x + 5) + 1(x + 5) = 0

  (x + 1) (x + 5) = 0

  x2 + 6x  5 = 0  (x + 1) (x + 5) = 0      
 x + 1 = 0   x = 1

   x + 5 = 0   x = 5

 x = 1  x = 5    
 4 :         .

 (i)  x2  5x  6 = 0 (ii) 9x2  3x  2 = 0

(iii)  x2  9 = 0 (iv) 2 2 2 6 0x x  

:

(i) x2  5x  6 = 0

   x2  6x  + x   6 = 0

  x(x  6) + 1 (x  6) = 0

  (x  1) (x  6) = 0

    x  1 = 0      x  6 = 0

     
x = 1  x = 6 .
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(ii) 9x2  3x  2 = 0

9x2 3x
  
  9x2  6x 3x  2 = 0

    9x2  6x   3x      
3x  2      (3x  2) .     
  3x(3x  2) + 1 (3x  2) = 0

  (3x  1) (3x  2) = 0

    3x  1 = 0      3x  2 = 0

  3x + 1 = 0 3x  2 = 0

  
1
3

x     
2
3

x 

   9x2  3x  2 = 0   1
3

x     
2
3

x  . 

(iii) x2  9 = 0

x2 = 9

x = 9

x = +3

   x2  9 = 0   x = 3  x = 3 
(iv) 2 2 2 6 0x x  

   c = 6  2x  
 2 3 2 2 6 0x x x   

 ( 3 2) 2( 3 2) 0x x x   

 ( 2) ( 3 2) 0x x  

 2 0x      3 2x   = 0

 2x     3 2x  

   2 2 2 6 0x x      2x     3 2x    



113

10  



   
48

 432 
 5 :  48 432
  
 :     ‘x’ 

   (48  x)

  (x) (48  x) = 432

 48x  x2 = 432

 x2  48x  432 = 0

 x2  36x 12x + 432 = 0

 x(x  36) 12(x  36) = 0

 (x  36) (x  12) = 0

 x  36 = 0   x  12 = 0.

 x  36 = 0    x = 12.

    x, (48  x)

 x = 36
  36, (48  36)
  36, 12

  x = 12
12, (48  12)
12, 36

   36  12 
 6: 313
:    2   x  x + 1 

 (x)2 + (x + 1)2 = 313

 x2 + x2 + 2x + 1 = 313

 2x2 + 2x  312 = 0

 ‘2’   

  
22 2 312 0

2 2 2
x x

  
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

 x2  + x  156 = 0

 x2 + 13x + 12x  156 = 0

 x(x + 13)  12(x + 13) = 0

 (x  12) (x + 13) = 0

 x  12 = 0  or  x + 13 = 0

x = 12 or x = 13

 ‘x’           
x = 12   

x = 12  x + 1 = 13

    
1.        .

i) x2  3x  10 = 0 ii)  2 12 0
8

x x  

2.       27   182 
3.  180
      

4.        45       
  124        

2.4.5        


              
    

   ax2 + bx + c = 0  (a   0).     ‘a’  
 .

 I :   
2 0ax bx c

a a a a
  

2 0b cx x
a a

   

 II : 2 b cx x
a a


 
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

 III: 
2

2 1
2

b bx x
a a

     
 

21
2

c b
a a
      

 (
c

a


 +)

21adding both  sides
2

b
a

  
     

      


2 2

2 2. .
2 2 2
b b c bx x
a a a a

            


2 2

2

4
2 4
b b acx
a a

   
 

 IV :   b2  4ac  >  0        
2 4

2 2
b b acx
a a

 
 

   
2 4
2

b acx
a

 


 ax2 + bx + c = 0  
2 4

2
b b ac

a
  

   
2 4

2
b b ac

a
  

,      b2  4ac > 0.

   b2  4ac < 0,          ? (?)

 b2  4ac > 0, ax2 + bx + c = 0 
2 4

2
b b ac

a
  

.


  

          
 7 : ‘x’ (2x + 1) 
 528          
:     = (x)   (2x  1)

   2x2 + x = 528

   2x2 + x  528 = 0
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 ax2 + bx + c = 0   
 a = 2, b = 1, c =  528

     
2 4

2
b b acx

a
  



1 1 4(2)(528) 1 4225 1 65
4 4 4

x       
  

1 65 66 33=
4 4 2

x    
  

      or

    
1 65 64 16

4 4
x  
  

i.e., x = 16   or   x = 
33
2


 ‘x’ 16
(2x + 1) 

2(16) + 1

32 + 1 = 33 
 8 : 
290
:       ‘x’     (x + 2) 

 ‘x’     
x2 + (x + 2)2 = 290

x2 + x2 + 4x + 4 = 290

2x2 + 4x  286 = 0

x2 + 2x  143 = 0

  ‘x’      
2 4

2
b b acx

a
  



 
2 4 572 2 576 2 24

2 2 2
x      
  
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

x = 11   x = 13.
‘x’      

   x    13.

    
11   (x + 2) = 11 + 2 = 13

     : 112 + 132 = 121 + 169 = 290.

 9 :  
 

i)  3x2  5x + 2 = 0

 :

i) 3x2  5x + 2 = 0

 a = 3, b = 5, c = 2

 b2  4ac = 25  24 = 1 >  0

  
5 1

6
x  
  = 

5 1
6

 
 = x = 1  or  x = 

2
3


 2
3


  1 

 10 :   
1 3x
x

       

 : 
1 3x
x

     ‘x’    

x2 + 1 = 3x

, x2  3x + 1 = 0,      
   a = 1,  b = 3,  c = 1

  b2  4ac = 9  4 = 5 > 0

,   
3 5

2
x 
   ()

  3 5 3 5,
2 2
   
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

    
1.          

(i) 2x2  7x + 3 (ii) 2x2 + x  4 = 0
(iii) 3x2 + 2x  1 = 0 (iv) 6x2 + x  2 = 0

2.
1 3.x
x

     
3.        

(i) 60
30

(ii)  1808 
      

2.4.6         
  

  
x2  (  + )(x) +  = 0


x2  (  ) x +    = 0


  


      

         .
ax2 + bx + c = 0

 “”  “”       
        

2

Co efficient  of 
Coefficient  of 

b x
a x


    

2

Constant  term
Co efficient  of 

c
a x

  

 :         

x  
x2  

x2  
 
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

  ( )m n     ( )m n     
    

 
 11 :       2  3 
 :    = 2,  = 3

     +  = 2 + 3 = 5

    = 2   3 = 6


x2  (  + )x +  = 0

x2  (5)  (x) + 6 = 0

x2  5x + 6 = 0


x2  5x + 6 = 0

 12 :       
1
4    1 

 :   = 
1
4 ,  =  1

    = 
1 ( 1)
4
 

  
1 31
4 4


  

   = 
1 1( 1)
4 4

     
 


=  x2  x(  )  +    = 0

2 23 1 3 10 0
4 4 4 4

xx x x             
   

  4     4x2 + 3x  1 = 0.  
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

 13 :       (2 3)    
 
 : (2 3)     
      

 (2 3)   (2 3)     

 (2 3)   (2 3)     
  
(2 3)  + (2 3)

= 4

  
(2 3)  (2 3)

= 2 22 ( 3) 4 3 1   


x2  x(  ) +    = 0

 x2  x (4) + 1 = 0

 x2  4x + 1 = 0

     x2  4x + 1 = 0.

    
1.         

(i) 1, 1 (ii) 4, 1

2.  (5 7)  

2.4.7           

1.  2
1

30 


2.  82400
     
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

3. 60 
 13       

4. 60  

      `1600       .


1.      

(i) x2 + 8x = 0 (ii) 2 1 2, ( 0)x x
x

  

(iii) x2 + 2x + 1 = 0 (iv) x + 2 = 0

(v) (x + 2)3 = 2x(x2  1) (vi) x3  4x2  x + 1 = (x  2)3.

2.           
(i) x2  3x   10 = 0 (ii) 2x2 + x  6 = 0

(iii) 22 7 5 2 0x x   (iv)  100x2  20x  1

(v)
3 2x
x

 

3.           
(i) 2x2  7x  3 = 0 (ii) 6x2 + 7x  10 = 0

(iii) 15x2  28 = x (iv) 12x2  17x  6 = 0

4.       

(i)
1 1 3,

2x x
 


(ii)

1 1 11 ( 4, 7)
4 7 30

x
x x

   
 

5. 2  3      
6.  (5 3)   
7. ax2 + 7x + 12 = 0    
 ( + )  (  )2 

8.  x2 + px + q = 0   

   

   



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

9.   
  3           20
          

10.          20   9
            

11.      3      2 

    29
20      

12.         8   


 
p(x),

p(x) = 0      
(i)  p(x) = 0 p(x) 
    p(x) = 0

(ii) ax2 + bx + c = 0 a, b, c 
  a   0.

(iii) ax2 + bx + c = 0   ‘’  ‘’    
x2  ( x +  = 0   


x2  (  )   (x) + (  ) = 0

(iv) ax2 + bx + c = 0    
2 4

2
b b ac

a
  

,     
b2  4ac > 0.      

(v) ax2 + bx + c = 0 
 ax2 + bx + c = 0     
 
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

2.5.0   
       

●       .
●   (n  )  
●   n     .
●        
●    (n  )  .

2.5.1 
   

          
    :

1 
                                               3 
                                               5 

1 , 3 , 5 ,       
      -

(i)   7  . (/)

(ii) 6     11  . (/)

(iii) 12  22  . (/)

(iv)          (/)

   1,3,5,7,9,11,13,15,17,19,21,23,25…

 

 

 

Number Patterns2.5



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

     
2,4,6,8,10,……
               

-
3   1 = 3 5   1 = 5 7   3 = 21 8   5 = 40
3   2 = 6 5   2 = 10 7   4 = 28 8   6 = 48
3   3 = 9 5   3 = 15 7   5 = 35 8   7 = 56
3   4 = 12 5   4 = 20 7   6 = 42 8   8 = 64

3      3,6,9,12,15…..     
10       10,20,30,40,50….  …

(ii) 1, 2, 3, 4, ... 1, 4, 9, 16,...

 ?  1 = 12,  4 = 22,  9 = 32, 16 = 42, ... 
     

           
1, 3, 5, 7, 9 ..... (1)

1, 4, 7, 10, 13 ..... (2)

5, 3, 1, –1, –3 ..... (3)

1, 3, 9, 27, 81, ..... (4)

5, 5, 5, 5, 5, ..... (5)

2, 4, 8, 16 , 32, ..... (6)

  2             
 
 ?

5100  
     575        
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

              
     

           
(1)  (2) 

2.5.2  
,


.

      
 

1,2,3,4,5,6,7,8,9,10…



2
2,4,6,8,10,….310


10,20,30,40,50,……


2,4,6,8,10, ………. 
2 
2
2
2040
2 , 4 , 6 , 8 , 10 , 12 , 14 , 16 , 18 , 20 , 22 , 24, 26 , 28 , 30 , 32 , 34 , 36 , 38 ,

40 , 42 , ….


 10 
10 , 20 , 30 , 40 , 50 ,…………..
 10, 20, 30, 40, 50, …….



126

10  



10 
10

155018 60 (50
1060).

3 min,   6min,   9min,  12 min , 15min, 18min,  21min,   24min,  27min, 30min, 34min, …….

   10 ,     20 ,      30 ,    40 ,      50 ,       60,      70 ,       80 ,     90 ,    100 ,   110 ,.…….

   30   100   
          

1)  3  
      
1, 4, 7, 10, 13, 16, 19, 22, 25, 28,
31, 33,36, 39,  42,45, 48, 51, 54, 57,
60  .
3

  
      
3 


            
      ?

 …
(i) 2 , 4 , 6 , 8 , 10 , ……….

(ii) 10 ,20 , 30 , 40 , 50 ,…………..

(iii) 10, 15, 20, 25, 30, …..

(iv) 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 33,36, …………
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

     
(v)  3, 2, 1, 0,…..

(vi) 5, 5, 5, 5, 5, 5,…….

(vii) 1.0 , 1.5 , 2.0 , 2.5 , 3.0 , 3.5 , ……

             
         (AP) 

        
      

(
  )

AP a1 a2  …. 
a3  …. nth  an.  d.
,   a2   a1  =  a3   a2 =  an   an1=  d


          

 

 1 : 
AP,           

(i) 2, 7, 12, 17, 22, ....
(ii)  4, 0, –4, –8, –12 ...
(iii)  3, 7, 12, 18, 25 ...
(iv)  2, 6, 18, 54, 162 ...

:

(i)     (AP).

         7 – 2 = 5, 12 – 7 = 5, 17 – 12 = 5  22 – 17 = 5

      5
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

    a = 2

            d = 5.

(ii)     0 – 4 = – 4, – 4 – 0 = – 4, – 8 – (–4) = – 4, – 12 – (–8)=–4

   AP     a = 4

  d = – 4.

(iii)         3, 7, 12, 18, 25, ...

7 – 3 = 4, 12 – 7 = 5, 18 – 12 = 6, 25 – 18 = 7

            AP
 

(iv)    2, 6, 18, 54, 162, ...

 6 – 2 = 4, 18 – 6 = 12

          AP  
    
 APAP,:

1. –5, –1, 3, 7, 11, ....

2. 6, 7, 8, 9, 10, ...

3. 1, 4, 6, 7, 6, 4, ....

4. –6, – 3, 0, 3, 6, 9, ....

2.5.3 AP   
       

  
2, 4, 6, 8, 10 …

 
        2      

     ?
(2 + 0   2), (2 + 1   2), (2 + 2   2), (2 + 3   2), (2 + 4   2), ….

(2 + 9   2)….... (2 + 14   2)……. (2 + 19   2) ……
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 AP,    2       
 AP         ?

 ,
       


1 a1 (2 + 0   2) =  2 a = a + (0)d = a + (1  1)d

2 a2 (2 + 1   2)  =  4 a + 1d = a + (2  1)d

3 a3 (2 + 2   2)  =  6 a + 2d = a + (3  1) d

4 a4 (2 + 3   2)  =  8 a + 3d = a+(4  1) d

… ….. ….

…. …… ….

…. ….. …..

5 an [2+  (n1)2] [a +  (n1) d]

  AP    ( ‘n’   )
a, (a + 1d), (a + 2d), (a + 3d), (a + 4d) , …. (a + 9d) ….... (a + 14d) …….

[a + (n1)d]. AP  ‘n’  
AP  n    :

 AP  n    
                   an = a + (n  1) × d

 
a =  ,  d  =  ,

n =    an = n
  

     
           

26          
         

       
2, 4, 6, 8, 10, ……. AP   
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       AP    ‘a’ 
 ‘d’     ‘n’ 
      
AP 2, 4, 6, 8, 10, ….  26     
       
  ‘a’= 2

 ‘d’ = 4  –  2 = 6  –  4= 2,  ‘d’=2

   ‘n’=26

AP       
an  = [a + (n – 1) d]

,    a26 = 2 + (26 – 1)2

         = 2 + (25) × 2

a26 =  2 + 50 = 52.

 26    52    
AP 2 , 4 , 6 , 8 , 10 , …. ‘n’ 
an = [a + (n  –  1) d]

, an = [2+ (n – 1) 2]

= 2 + 2n  –  2

an = 2n

     
 2 :  AP 16, 11, 6, 1, – 4, – 9, ...  15   ‘n’    
 :

 AP 16, 11, 6, 1, – 4, – 9, ...

 a = 16  d = 11 – 16 = – 5  , n=15

AP  ‘n’      
     an = [a + (n  – 1) d]

, a15 = a + (15 – 1)d

   = a + 14d
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= 16 + 14(–5)

= 16 – 70

= – 54

 15 
a15 = – 54

, an = a + (n – 1)d

= 16 + (n – 1) × (–5)

= 16 – 5n + 5 = 21 – 5n

 , nth  
an= 21 – 5n

 3 : AP – 3 12 41
 : AP    ‘a’   ‘d’.   a =  – 3,

n = 12,   a12 = 41,  d = ?

,

an = a + (n – 1)d

a12= (– 3) + (12 – 1)d = 41 [  a = –3]

11d = 44

 d = 4

   d = 4 
 4 : AP 51043

:    d = 5,  n = 10, a10 =  43

an = a + (n – 1)d

a10= a + (10 –1) × 5 = 43

 , 43 = a + 9 × 5

43 = a + 45

a = – 2     – 2 
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 5:  AP    – 2, 11  18   15   
 : 15       d     

a = – 2, a11 = 18, a15 = ?

, an = a + (n – 1)d
a11 = a + (11 – 1)d

, 18 = – 2 + 10d
 10d = 20
   d = 2

, a15  =?
a15 = a + (15  –  1)d
a15 = a + 14d

= – 2 + 14 × 2

 = 26 , a15= 26 
 6:  AP  p    p    q    q  
(p + q)       p  q.

 : AP    ‘a’    ‘d’    
ap  = a + (p – 1)d

aq = a + (q – 1)d

  ,    pap = qaq,

, p[a + (p – 1)d] = q[a + (q – 1)d]

          pa + p(p – 1)d  = qa + q(q – 1)d

 pa + p(p – 1)d – qa – q(q – 1)d = 0

pa + p2d – pd – qa – q2d + qd = 0

(p – q)a + (p2 – q2)d – pd + qd = 0

 (p – q)a + (p2 – q2 )d – (p – q)d = 0

(p – q)a + (p – q) (p + q) d – (p – q) d = 0

(p – q) [a + (p + q)d – d] = 0

 a + (p + q) d – d = 0  [  p – q   0]
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 a + (p + q – 1)d = 0

     ap + q    
  ap +q  = 0.

    
1. AP 4– 3 12 .

2. AP      26     
3. AP12 – 2818– 46
4. AP 5, 2, –1, ....    – 22 ?

2.5.4     ‘n’  
   

  100      
  .
 100  
1, 2, 3, 4, ……………., 99, 100

 100    
S = 1 + 2  + 3 + ……………. 98 + 99 + 100

S = 100 + 99 + 98 + ……….… + 3 + 2 + 1

2S = 101 + 101 + 101 + …. 101 + 101 + 101

                 2S =  100   101 = S = 
100

2    101

=  50   101 = 5050.

 100     =  5050.

 “n”   
Sn = 

( 1)
2

n n 
.

           
S = a + [a + d] + [a +2 d] + [a + 3d] + [a + 4d] ...... + [a + (n2)d] + [a + (n1)d]
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 , S     :
S = [a+(n1)d] + [a+(n2)d] + … + [a+4d] +[a+3d] + [a+2d] + [a+d] + a

     :
S = a + [a + d] + ............ + [a + (n  2)d] + [a + (n1)d]
S = [a + (n1)d] + [a + (n2)d] + ...……. + [a + d]+ a
———————————————————————————————
2S = [2a + (n  1)d] + [2a + (n  1)d] + ......... + [2a + (n1)d]+[2a + (n1)d]

  !   “n”   ...
2S = n × [2a + (n  1)d]
  2    ,

Sn = 2
n

 × [2a + (n1)d].

 “n”     Sn = 2
n

 × [2a + (n  1)d]

 7: AP 1, 3, 5, 7, 9, . . . .   50  
 
 : 1, 3, 5, 7, 9, ...    

   
 a = 1,   d = 3  2 = 5  3 = 2,    n = 50.
      

Sn = 2
n

 × [2a + (n  1)d]

S50  = 
50
2  × [2 × 1 + (50  1) × 2]

 = 25 × (2 + 49 × 2) = 25 × (2 + 98) = 2500.

8 : 430 
:  4     

4 , 8 , 12 , 16 , 20 , ……..(30 )
  a = 4, n = 30, d = 8 4 = 12  8 = 4

,
Sn=  2

n
 × [2a + (n   1) × d]


AP

2 + 5 + 8 + 11 + .... + 59

(
AP)
    , S20=
610=10×[61]

= 10 × [4 + 57], 
 10 × [4 + 57]

= 
20
2 × [2 +2+ 57]

= 
20
2 × [2 +59]

?
( ) n=20, (
) a =  2 ,

 () an  =59

AP

Sn = 2
n

×[  + ]

Sn = 2
n

 ×  [a + an]


?
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S30=  
30
2  × [2 (4) + (30  1) × 4]

S30 = 15 × [8 + 116] = 15 × 124

S30 = 1860.

 9: AP12


(i) 11, 16, 21, 26 ....
(ii) – 151, – 148, – 145, – 142

:

(i) AP  11, 16, 21, 26 ....

, a = 11, d = 16 – 11 = 5  n = 12.

   AP   n   

 Sn = 2
n

 ×  [2a + (n – 1) × d]

, S12 = 
12
2   ×  [2 × 11 + (12 – 1)5]

      = 6 × [22 + (60 – 5)]
   = 6 × [22 + 55]

   = 6 × 77 = 462     462 
(ii) AP – 151, – 148, – 145, – 142

 , a = – 151, d = – 148 – (–151) = 3  n = 12.

   

Sn = 2
n

 ×  [2a + (n – 1) × d]

  12   

S12 = 
12
2   ×  [2  × (– 151) + (12 – 1) ×3]

S12 =  6 × [– 302 + (36  3)]
S12 =  6 × [– 302 + 33]

S12 = 6 × (– 269) = – 1614

 – 1614 .


 1. AP, n
  
?

2. A.P.
3,

 _______.

3. a, b cA.P. 
_______.
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 10: AP 2, 4, 6, 8, 10 ....      210 ?
:  AP, a = 2, d = 4 – 2 = 6 – 4 = 2  Sn = 210.

 

   Sn =  2
n

 ×  [2a + (n – 1) × d]

                210 = 2
n

 ×  [2 × 2 + (n – 1) × 2]

                210 = 2
n

 ×  [4 + 2n – 2]

                 210 = 2
n

×  [2n + 2]

                420 = n[2n + 2]
                420 = 2n2 + 2n
                2n2 + 2n – 420 = 0
                 n2 + n – 210 = 0
               n2 + 15n – 14n – 210 = 0
             n(n + 15) – 14(n + 15) = 0
                      (n + 15) (n – 14) = 0
                  n + 15  = 0  or   n – 14 = 0
                  n = – 15 or n = 14

,  n     , n = 14.

  14    210 
 11:  2 + 5 + 8 + 11 + .... + 59     
 :  2, 5, 8, 11, ...  AP   

a = 2, d = 5 – 2 = 8  5 =  3 an = 59.

     n    
 ,  an = a + (n – 1) × d

, 59 = 2 + (n – 1) 3
    59 = 3n – 1

60 = 3n

, n = 20
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 , Sn = 2
n

 ×  [2a + (n – 1) × d]

                           S20 = 
20
2  × [2 × 2 + (20 – 1) × 3]

                            S20 = 10× [4 + 19 × 3]

                            S20 = 10 × [4 + 57]

                            S20 = 10× [4 + 57]

                            S20 = 10× [61]

                            S20 = 610

  AP         ‘l’;

   
   ,

“n”    Sn = 2
n

 ×  [2a + (n – 1) d]

    

Sn = 2
n

 ×  [a + a + (n – 1) d]

Sn = 2
n

 ×  [a + {a + (n – 1) d}]

Sn = 2
n

 × [a  + an] ,   {a + (n – 1)d}  AP,,  ‘n‘    

  ‘a’      ‘l’  

AP      Sn = 2
n

  × [a +l ]

 12 : 1  100    5      
 1  100    5     
 5, 10, 15, 20, 25, 30, ……………………. 85, 90, 95
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
  ‘a’ = 5

 ‘l’ =  95

   

Sn = 2
n

× [a +l]

  ‘n’   =?

 ‘n’       ? .

  AP 5 , 10 , 15 , 20 , 25 , 30 , …………….85 , 90 , 95

 a = 5 ;     d = 10 – 5 = 15 – 10 = 5

  an = a + (n – 1) × d
     95 = 5+ (n – 1) × 5
     95 = 5 + 5n – 5
     95 = 5n

       n = 19.

  Sn = 2
n

 × [a + l]

 = 
19
2  × [5 + 95]

=  
19
2  × [100] = 19× 50 = 950

    Sn = 950

    
1. AP   15     

(i) 11, 6, 1, – 4, –9 ... (ii) 7, 12, 17, 22, 27 ...

2. AP 25, 28, 31, 34, ....      1070 ?
3. 1 + 4 + 7 + 10 + .... +118    
4. 3     100       
5. AP21231
    
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6.  l, a, n, d Sn,
(i) a = – 2, d = 5, Sn = 568.

 (ii) l = 8, n = 8,  S8 = – 20

(iii) a = – 3030,   l = – 1530, n = 5

(iv) d =  2/3 , l = 10, n = 20

2.5.5   (G P)

    



         ?

             ?
   ?
       
 AP ?
      ?

    :



   


            




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     
          
   1 , 2 , 4 , 8 , 16 , 32 , …….     
2 
    

        
1 , 3 , 9 , 27 , 81 , 243 , ….. ……

1 , 1×3 , 3×3 , 9×3 , 27×3 , 81×3…

   

3
    

(i) 10 , 1000 , 10000 , 100000 , 1000000……..   10, 102, 103, 104, 105………..

(ii) 1 , 2 , 4 , 8 , 16 , 32 , …….                     20, 21, 22, 23, 24, 25 . ….……

(iii) 5 , 25 , 125 , 625 , ………                       51, 52, 53, 54, ………

    
              

GP 
  ‘r’    
     (G.P)

        (GP).

GP 
10 , 1000 , 10000 , 100000 , 1000000…….. or  10 , 102 , 103 , 104 , 105…………..

 ‘r’ = () / ()  =  ()/() = ……..

GP, ‘r’ = 100/10 = 1000/100 = 10000/1000 = 10

   ‘a’    ‘r’   GP

 

 

1 

3 

9 

81 

27 

243 
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a1, a2 ,  a3, ………..     ‘r’ = 
2

1

a
a   =  

3

2

a
a .

 13:
  GP     

(i) 1 , 2 , 4 , 8 , 16 , 32 , …….           20, 21, 22, 23, 24, 25 . …………..

(ii) 1 , 3 , 9 , 27 , 81 , 243 , ….. ……   30, 31, 32, 33, 35 . ……………

(iii) 5 , 25 , 125 , 625 , ………              51, 52, 53, 54, ………

: (i) GP

1 , 2 , 4 , 8 , 16 , 32 , …….            20, 21, 22, 23, 24, 25 .………..

 ‘r’ = 
2
1  = 

4
2  = 

8
4  = 2      ‘r’ =  

1 2 3

0 1 1

2 2 2 2
2 2 2

  

(ii)  ‘r’ = 
3 9 27
1 3 9
   = 3        ‘r’ =  

1 2 3

0 1 1

3 3 3 3
3 3 3

  

(iii) ‘r’ = 
25 125 625
5 25 125

   = 5                   ‘r’  =  
2 3

1 2

5 5 5
5 5

 

    
 GP     

1. 6, 12, 24, 48, …

2. 7, 21 , 62, 186, ….

3. 8, 8, 8, 8, ……

4. 40, 41, 42, 43, 44, 45 .…………..

 GP  ‘n’  
GP 

4 , 16 , 64 , 256 , ……….     GP 
       
 4 , 4 × 4, 4 × (4 × 4), 4 × (4 × 4 × 4), ……
4 × 40, 4 × 41,  4 × 42,  4 × 4 3, …………

 GP    ‘a’    ‘r’   

a1, a2, a3, ………..     ‘r’ = 2

1

a
a  = 

3

2

a
a  

......
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a × r0,  a × r1,  a×r2,  a × r3,  a × r4   …………

‘n’    ?


           (  ‘a’
  ‘r’)

1 a1 4 × 40 = 4 a = a × r0=  a × r11

2 a2 4 × 421=  16 a × r1  = a × r21

3 a3 4 × 431  =  64 a × r2    = a × r31

4 a4 4 × 441 =  256 a × r3   = a × r41

… ….. ….
…. …… ….
…. ….. …..

5 an 4 × 4 n1 a × r n1

 GP  ‘n’  
GP    ‘a’    ‘r’   
a × r0 , a × r1,  a × r2,  a × r3, a × r4………… a × r n1

 GP  ‘n’  
an = a × r n1

  
1. 64       G.P.  
2.  a, b, c, … G.P.    2a, 2b, 2c, ….   ______ 
3.  3, x, 6.75 G.P.    x  ______ 

 14 :

        ?
(i) 7, 14, 21, 28, … (ii) 1/2 , 1, 2, , 4 ...

(iii) 5, 25, 50, 75, …

: G.P.     
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

           
(i) 7, 14, 21, 28, …

   ‘r’ = 2

1

a
a   =  

3

2

a
a

         =  
14 2
7
     

21 2
14



 7, 14, 21, 28, … 
    

(ii)  
1
2 , 1, 2,  4 ...

  ‘r’ = 2

1

a
a   =  

3

2

a
a  .

1 2
1
2


 
 
 

     
2 2
1
 ;   2  

4 2
2


 1
2 , 1, 2, 4 ... 

 
(iii) 5, 25, 50, 75, …

  ‘r’ = 2

1

a
a   =  

3

2

a
a  .

=  25 2
5
      50 2

25
     75 2

50


         5, 25, 50, 75, …
  

 15: a r
      ‘n’     

(i) a = 7,   r = 6 (ii) a = 256,    r  =  0.5
 :

(i)     a, ar, ar2,... 
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a = 7,

ar = 7 × 6  = 42,

ar2 = 7 × 62 = 252

 7, 42, 252,... 
GP    an= 7 ×  6n1

(ii)     a, ar, ar2 ,... 
 a = 256,

ar = 256 × 0.5 = 128 ,

 ar2 = 256 × (0.5)2 = 64

  256, 128, 64,....

    
(1)  GP  a = 11,   r = 3
(2) GP    a = 1   r = 2      256 

(3)  a = 
1
11 ,   r = 111    123321 GP    

(4)  GP a =  
1
3 ,    r = 2       


1. A.P. .

(A) 1, 4, 9, 16 ..... (B) 1, 3, 9, 27

(C) –2, 0, 2, 4, 6, ....  (D) 1, 2, 4, 8, ....

2. 3, 1, 1, 3, ....    
(A) 2 (B) 2 (C) –3 (D) 3

 3.      3    ?
(A) 31 (B) 30 (C) 29 (D) 11
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4. A.P 2 4 40
:
(A) 3200 (B) 2800 (C) 1600 (D) 200

 5.  3, 4, 5, 6, ....A.P.   10   
(A) 65 (B) 75 (C) 85 (D) 110

6. 7 + 12 + 17 + 22 + ... +1002. A.P.    
7. –11, –7, –3, ..., 53 A.P.     
8. 9, 14, 19, ... A.P.    124 ?

 9. A.P71332 62 
 10. A.P. 7, 10, 13, ..., 184    8    
11. A.P.nan = 2 – 3n. 25
12.  2x, x + 10, 3x + 2 A.P.     x    
13. A.P. 3, 15, 27,  39, ...    21    120  

 14. A.P24610
44     

15. –10, –7, –4, –1, ... A.P.      104 ?
16.    G.P.  ?

(i) 3, 9, 27, 81,… (ii) 4, 44, 444, 4444,...

(iii) 0.5, 0.05, 0.005,… (iv)
1 1 1, , ,.....
3 6 12

(v) 1, –5, 25, –125 , … (vi) 120, 60, 30, 18,…

(vii) 16, 4, 
11
4 , .....

17. G.P.  
 (i) a = 6, r = 3 (ii) a =sqrrt  2, r = sqr rt  2 (iii) a = 1000, r = 2 5

18. G.P. 729, 243, 81,…  a7   .
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

 
●  (AP)   
()
(d)
    

●  AP    a1    a2 ….   a3  …. n  
an    (d )  .
  a2   a1  =  a3   a2 =  an   an-1= d

● AP  n   :

AP  n-       : an = a + (n  1) × d   
a =  ,          d =  ,          n =   
an = n  .

● AP   “n”    Sn = 
( 1)

2
n n +

● AP    ‘a’    ‘l’   Sn = [ ]
2
n a l 

●             
(‘r’)
  ‘r’  

●  ‘a’ ‘r’GP a1, a2, a3, …….. 

  ‘r’ =  32

1 2

aa
a a .

●    ‘a’    ‘r’  GP 
● ‘n’   an = a × r n1 
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3.1.0   
       

●    
●        
●      
●             
●       
●        
●         

3.1.1 


   
         

    :

 - 1 : 165163
   

 - 2 : A     120/-      B
  115         

 - 3 :      78/-    75/-
   100/-      ?

       
 1,   2    (165 – 163 )
 2,     120 – 115 =  5/-

 3,      3/-     (78–75 ).

Ratio and Proportion3.1

Unit

3 Arthematic 







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

    :

 - 4 :     200/-      20/-  
          
 - 5 :    60       20   
          
 - 6 :        400/-        
150/-              

            
       
     a : b    
     1,      = 165:163

     -4,        = 200/20 = 200:20 = 10:1

         
1       

 a : b  ‘a’ ‘b’
           
 -1

        
       



1    10 : 15  
10 2
15 3

 2:3

 10   14 

2 2   500  2:500 2000
500 4:1

= 2000 : 500

3 5    3   
 

4    
45  30 
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

 -2

      
(i)       __________  
(ii)       __________  
(iii)     = ________

   
5000/-  10,000/- 
   =  5,000

   = 10,000

       =  5000 : 10,000

=  1 : 2

1 
  
       
 : 7

           2 : 3   
20             
:   = 2 : 3

   = 2 + 3 = 5

 = 5

    = 20

5  = 20 

  = 
20
5  = 4 

    = 2 
    = 2   4 = 8 
      = 3

     = 3   4 = 12 
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

 -3

          .

(i) AB : BD = _____________

(ii) AC : CD = _____________

(iii) AB : AD = _____________

(iv) AB : CD = ______________

(v) AC : BD = ______________

 - 4

      
   

1.

2.

3.

 - 5

         
     

1 15     12 15:12
15
12 5:4

  
2 6   10  
3 1  40  
4  75   3  
5 750 2 

A B C D
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


     
          5 

       ?
 5 ?

    AF       

AB = BC = CD = DE = EF = 1cm,

   -  AD: DF = 3 : 2

    LQ        

LM = MN = NO = OP = PQ = 3 
 – LO : OQ = 3 : 2

AF 1LQ
3AD : EF LO : OQ 
      

        
  

ABCD  PQRS.

ABCD AB = 4 AD = 3 
ABCD     = 4 : 3

A B C D
1  1 

E F

L M N O
3 

P Q

1 2 3 4

2

3
D C

A B
1 2

2

3

4

5

6
S

P
3 4 5 6 7 8

R

Q

1  1  1 

3  3  3  3 
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

PQRS, PQ = 8  PS = 6 
PQRS     = 8 : 6 = 4 : 3

  
AB PQ
AD PS



  AB : AD = PQ : PS     
, 15100

       40     6  
      

      
       

  15 100 15:100 3:20

 6 40 6:40 3:20

        = 3 : 20

      = 3 : 20

       
 15 : 100 = 6 : 40

 a : b c : d 
  a : b :: c : d   

 -6


       
(i)     = ________

       =____

(ii)     = _______

       =____

(iii)    =__________

    
   = _______________
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

 :  
    
 a : b :: c : d  a   d = b  c

 - 8 :   a : 3 :: 4 : 6  a    

: a : 3 : : 4 : 6            (   = )

a   6 = 3   4

     a = 
3 4

6


= 2

 a  = 2

 - 7


 4 8 36 44

 3 15 21

 - 8

        
          
1 2:3  4:6

2 5:4  20:16

3 25:1  75:3

: 
             

a : b,  c : d = a   c : b   d

A  10, 000/- B9 
 15, 000/-           

   = 10,000 : 15,000 = 2 : 3

  = 12  : 9  = 4 : 3
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

 =   2 : 3,  4 : 3 = 2   4 : 3   3 = 8 : 9

  8 : 9    

      

   a : b =   a
b  = K.

 7:   10  4    6 
    ?
:      = 4: 10

= 2 : 5
    =   6
   = x 
        = 6 : x

   
 2 : 5 = 6 : x

   
2 6
5


x

 x = 6   
5
2

 = 15

 6     5  
 


           
a   b =   a   b = k

 8 : 106/-
5/-     
   ?
 :              ()

10 6 10  6 = 60

X 5 X   5 = 60
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

x   5 = 10   6

x  = 
10 6

5


 = 12

5/-12
        
 9:            
         

  32 16 8 4 64

   8 16 32 64 4

256 256 256 256 256

 
 10 :   6   3      12   4  
       
:              

    
Number of Tailars
Number of Shirts

             
Number of Shirts
Number of days

      
Number of Tailars

Number of Shirts/Number of days  = 
Number of Tailars Number of days

Number of Shirts


        
2 6 3

X 12 4

2 3
6


 = 
4 X

12


      X =  3

 12         3    

 
  
  

    

  

  
      
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

3.1.3     
  

 10     24         16 
         

     
x  16  

  x   16 = 10   24

x = 
10 24

16


 = 15

  16      15    
   

      
     
          

         
           
 

 = 
Distance

time

            
1204 90

      

    ,  
Distance

time   = 
120

4  = 
90
t

‘t’    ?
 
 11 :  5  40/- 
  6   42/-       
3          
 :   5   40/-   

      = 
40
5

 = 8






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

  6   42/-   

  1       = 
42
6  = 7

   1    8/-
   1     7/- per kg
     8 > 7
   
 = 3   7 = 21/-  


             


1.  2025


2.       
(i) 5 : 10 (ii) 16 : 18 (iii) 14 : 21 (iv) 8 : 24

3.  40     24   
(i) 
(ii) 

4. 43
         

5. 1  1:3 
        

6. 2400/-3 : 5
   

7.   10 : 3    7000/-,
    

8.    40/-6  
   

9.        5:3 
(i)   9           ?
(ii) 24       

10. 5 
180/-  , 5       ?
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

11. 
(i) 78   130    12   20  
(ii) 400   50    496   62  

12. 
10 : 1184   

13. 180  15 12  512
  32    

14. , 36 70012 
 24  18      

15. 1624025
 450          

16. 9:00 1200 
11:00 1500
        12:00     

 
●               
●         
●           
● 
      

● 
        

● 
         

●          
● 

  = 
distance

time
●           
● 
  



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

3.2.0   
       

●     
●     
●      
●       

3.2.1 
            

         
     

     ?
           

              
 100 76

 50 36

 75 66

 50 40


100 76   
     

     
100 

3.2 Percentages, Profit
and Loss



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

    100    
 100 76

76
100

 100 76

 50 36
36

100
 100 72

 75 66
66
75

 100 88

 50 40
40
50

 100 80

 100
      

 100         


  100           
        ?

(i)                      __:100  (ii) _:100



       =  =

(a)           = b)  =

   
   p

q  (q 0.)          
 p    q    



161

10  



          
    100          

 - 1:       
   (a)  1

5
(b)  3

4
(c)  19

25

 : (a) 1
5

 = 1
5
 100 = 20%

(b) 3
4

 = 3
4
 100 = 3 25 = 75%

(c) 19
25

 = 19
25

 100 = 19 4 = 76%

 2 :      .
(a) 0.12 (b) 1.5

: (a) 0.12 = 
12
100  = 

12
100

  100 = 12%

(b) 1.5 =  
15
10  = 

15
10    100 = 150%

 3 :       
(a) 35% (b)  67%

: (a) 35% = 
35

100  = 0.35 (b)  67% = 
67

100  = 0.67

 4 :         
(a) 75% (b)  66%

: (a) 75% = 
75 75

100


3

100 4

3
4



Ratio = 3 : 4

(b) 66% = 
66 66

100


33

100 50

33
50



Ratio = 33 : 50
 5 : 40  25%  

 : 40  25% = 
25

100
   40 = 10

 6 : 60    12 ?

 : 60   12   = 
12
60

  100 = 20%
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

 7 : 50    28  22    
       
 :

   

 28
28
50

28
50

 100 = 56 56%

 22
22
50

22
50

 100 = 44 44%

 50

-9 :         
         

   

1. 16 40
16
40

16
40

100 = 40% 0.40

2. 33 60 - - -

3. - 72 - 50% -

4. 18 - - 36% -

3.2.2    
           (SP)

        (CP)  


     P    
P = SP - CP   ( SP > CP)


L   

 L = CP – SP    ( SP < CP)

        

  -  P% = 
Profit

Cost Price
 100  = 

(SP CP)
CP


 100

  - L% = Loss
Cost Price

 100  = 
(CP SP)

CP
  100


 


 
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

  8 :     ` 1000/-     ` 1500/- 
        
 :     ` 1000/-    = CP = ` 1000/-

    ` 1000/-    = SP = ` 1500/-
SP > CP

 = SP – CP = 1500 – 1000 = 500

   =  g% = 
Profit

Cost Price
 100

= 
500

1000
 100 = 50%

 9 :  ` 20,000/-  
 ` 18,000/- 
 :     = CP = ` 20,000/-

    = SP = ` 18,000/-
SP < CP

  = CP – SP = 20,000 – 18,000 = 2000

  = Loss
Cost Price

 100

      = 
2000

20000
 100 = 10%

  = 10%

-10 :         
           

1. ` 150/- ` 162/-  = ` 12/- g% = 
12
150

 100 = 8%

2. ` 60/- ` 54/-  = ` 6/- L%  = 
6

60
 100 = 10%

3. ` 2000/- ` 2800/- ____ ____
4. ` 10/- ` 8/- ____
5. ` 100  = ` 10/- g% =  ____
6. ` 30  = ` 5/- ____ g% = 20%
7. ` 500 ____ ____ L% = 10 %
8. ` 270  = ` 30/- ____ ____


 


 
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

 10 :     10%       
 ` 5/-       ` 45/-    
 :      = CP

   = L% = 10%  = ` 5/-

   =  Loss
Cost Price

 100

  CP =       
Loss

Loss %
 100

 = 
5

10
 100 = ` 50

       = ` 50/-

     45/-. 
 11 :   ` 4000/- 25% 
             ?
 :     = ` 4000

 =  g% = 25%

     =
g%
100

   

  = 
25

100    4000 = ` 1000

   =   + 
     = 4000 + 1000  = ` 5000

          = ` 5000/-.

32.3      %


             
   MRP           
d     


 


 %

%

100
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 = d =   –   = MP- SP

 % = d% = 
Discount

Marked Price
 100

    = MP
d

 100

      .
 12: A 10% ` 30/- 
B12%  ` 25/-
     
 : A       = ` 30/-

A       = 10%

A      = %    

= 
10
100

  30 = ` 3/-

A      =  – 
= 30 – 3 = ` 27/-

B      = ` 25/-

B      = 12%

B      = 
12
100

 25 = ` 3/-

B     = 25 – 3 = ` 22/-

3.2.4   GST (   )

 


    
 (GST)           
: 
  


 
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    (GST) :       
2017
 (GST)  
GST3GST, (CGST),

GST (SGST) GST (IGST). UTGST
GSTGST

GST1300500

         5%, 12%, 18%  28% 
 13 :  ` 1000/- GST

18%             
 :      = ` 1000

  GST  = 18%

GST = 
GST%

100
 MP

= 
18

100
 1000 = ` 180

  =   + GST

= 1000 + 180

   = ` 1180/-

 14 :      ` 350     5% GST
CGST  SGST. (CGST  SGST )
 :       = Rs. 350

GST  = 5%

 : GST = 50% GST + 50% SGST

= 
1
2  CGST + 

1
2  SGST

 5% GST = 2.5% CGST + 2.5% SGST

CGST = 
2.5
100

 350 = ` 8.75/-

SGST  = 
2.5
100

 350 = ` 8.75/-
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10  




1.       

(i)
1
20 (ii)

13
25 (iii)

27
50 (iv)

18
72

2.       

(i) 35% (ii) 70% (iii) 125% (iv) 30
1
5 %

(v) 7.2% (vi) 90%

3. 40  10%  
 

4. 25% 100
      ?

5.  1.2 800
         

6. 12:13
7.    ` 7,500    25%   
  

8. 5014%
   

9.  `120000`150000
      ?

10.   ` 300         20% 
           

11.         10%   
      ` 90        
    

12. 
 GST 18% 500
     



168

10  



  
● 100 
● 100
● 
● (CP)


● (SP)


● p 


●  = 
● L
● = CP – SP

●  %  = 
Profit

CP  × 100

●  %  =  
Loss
CP

 × 100

● MP
● 

●  %   =  
discount

Market Price
  ×  100

●  = – 
● 


● GST






 
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

3.3.0   
       

●    
●    
●    
●     

3.3.1  
   

P

     I   

           
100/-

         ‘R’   
   

        ‘SI’    
      = T(        )

  100/-   = R

  ` 1000/- 3    ` 5/-       

    = 1000 
5

100 = 50/-

     = 1000 
5

100  = 50/-

     = 1000 
5

100  = 50

     = 50 + 50 + 50 = 3   50

= 1000   3 
5

100

Simple Interest and3.3 Compound Interest




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1000/-  (P) , 3   (T)  5    (R)  
  = SI  =  x    x    

       SI = P   T   
R

100

       SI = 
PTR
100

                      
  ‘A’   

 A = P + SI

A = P + 
PTR
100  

A = 
TR 100 TRP 1 P
100 100

          

3.3.2   
         

  CI    
:    1000/-   10%   
    
1        =  +  

 = 1  R= 10%

A1 = 1000 + 
1000 1 10

100
 

= 1000 + 100

A1 = 1100 (         )

 A1       
= 1    (R) = 10%

A2 = 1100 + 
1000 1 10

100
 

A2 = 1100 + 110

A2 = 1210 (       )
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

    = A2

A3 = 1210 + 
1210 1 10

100
 

A3 = 1210 + 121
A3 = 1331(         )

    

A1 = 1100 = 1000 
110
100  = 1000   

100 10
100
 

  

= 1000  
101
100

     = 
RP 1

100
   

A2 = 1210 = 10   121 = 10   11 1   11 = 1000 
110
100


110
100

= 1000 
2110

100
 
    = 1000 

2100 10
100
 

    = 1000 
2101

100
   

= 
2RP 1

100
   

A3 = 1331 = 11   11   11 = 1000  
110
100


110
100


110
100  = 1000 

3110
100
 
  

= 1000   
3100 10

100
 

    = 1000 
3101

100
   

= 
3RP 1

100
   

         

A = 
nRP 1

100
    

 :            
 ‘n’ =   
        ‘t”    n = t
       ‘t”    n = 2t
        ‘t”    n = 4t

          ‘t”    n = 
t
2

      
CI = A- P

  =   
 1 :     ` 25,000     8%   
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

     
 :        = P = ` 25000

 () = T= 4
   = R% = 8%

SI = 
PTR 25000 4 8 25000 4 8
100 100 100

   
   = 250   4   8 = ` 8000

     =  A =  + SI

= 25000 +8000

A = ` 33000/-

 2:       ` 6000      
` 1200/- ?
 : P  = ` 6000SI  = ` 1200

 T  = 2 R% = ?

  SI = 
PTR
100

1200 = 
6000 2 R

100
 

1200 
100

6000 2 = R

R = 1200   
100

6000 2  = 10%

    = 10%.

 1 :        
            

1     2    3   4   
1. 1000/- 5% 50/- 100/- 150/-      200/-

2. 2000/- 4%

3. 750 10%

4. 20000 2
1
2 %
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

 3 :    ` 1,40,000/- , 5 7%
    
 :  P = 1,40,000   T = 5    R = 7

A = 
100 TRP

100
 

  
= ` 1,40,000

100 5 7
100
  

  

A = ` 140000   
135
100

 = 1400   135 = ` 1,89,000/-

  ` 1,89,000/-  
 2 :         

 (P)  (T)  S.I.  (A)
(R)

1. 100/- 2 9% 18/- 118/-

2. 2500 6 7%

3. 5000/- 10% 1500

4. 5 6% 1200

5. 7000 2 1120

 4 :    10%  ` 1,00,000/-   
2 12 

:  = P =  ` 1,00,000/-

   = R = 10%

  = 2 
   = n = 2 (    )

=  A =  P 
100 R

100
 

  

n

= 1,00,000
2100 10

100
 

  
 = 1,00,000   

2110
100
 
  

= 1,00,000 
110
100
 
  


110
100
 
  

 = 1,00,000 
110
100


110
100

     A = 1000   11   11 = ` 1,21,000

       = ` 1,21,000/-

  = CI = A–P = 1,21,000 – 1,00,000 = ` 21,000/-
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


1. ` 50,000  9%   2       
2. ` 8,000 5% 
    

3. 4  9.5%  ` 21,280 
     

4. ` 16,500   ` 22,935, 13%    ?
5.  ` 48,000         2 3   `55,560
    

6. 12%3` 17,000 
7.    ` 40,000    10% 2
      

8.  6% 1   2020
 ` 6000    1  2022    

 
●          P   
●     
●     I  
●    (100)          R
  

●   T   
● SI
  

●  (S.I.) = 
PTR
100

●          ( + )
  A   

● = P + SI

●     CI  
●   =  A = P

nR1
100

   
 ‘n’

 
●         
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

4.1 Basic Geometrical Ideas

Unit

4 Geometry





4.1.0    
       

● 


●         
●   
●      
●          
●      

4.1.1  
       ?
          

      


  
     
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

4.1.2     
         .

“       ”
          


      

       
      A 
BABAB  BA

  


ABAB 


    

  
    AB


.     

    l, m, n 


     
   

     
   

  AB () AB

  

 A B

C      AB


  AC


  

A E

D
B

C

A

BA B

A B

AC B

A B
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



 ,
A, B, C, D  O   
AB , BC , CD  AD    
AC


   BD


   
OA, OB, OC
  

   OD
  


   



      
  

   


     

(),  (),  (),  
   





A

B
C

D

O

1
2
3

4
567

8
9
10

11 12

A

B

C



178

10  
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  ?
     




 

   OA


  OB


       O  
     ‘O’     AOB
BOA     AOB   BOA   O   

    - 1

1.            .

(i) (ii)

2.       
(i)    
(ii)    
(iii)   
(iv)   

3.          
(i)  (ii) 

4.       ?
(i)  (ii)  (iii)  (iv) 

5.       ?
(i)  (ii)  (iii) 

7.    
(i)  P .
(ii) R.

O

B

A

B C

A P

Q

R S

T

A

C

D

B
O
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4.1.3  
:

   


  
 l m       l | | m   m   

 
   

 l m
 
      
 

       
 

  l  m
l   m   

l

m

l m

P

l

m
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    2

1.           


2. ABCD  (i) 
  , (ii)    (iii)
    

4.1.4   


    


‘L’


 2,  
 AOB      

3, 
 AOC  


   
  00

  900

  1800

  3600

  00  900  
  900  1800  
  1800  3600  

    - 3
1.   
 
(i) 650 (ii) 1090 (iii) 900 (iv) 1250

(v) 2700 (vi) 1800

A B

CD

AO

B

O
A

C

Fig. 1

Fig. 2

Fig. 3
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2.         

4.1.5    
 

     900       

       300 + 600 = 900  
  30°    60°      60°    30° 
  
 

     180°       

         110° + 70° = 180°  
 110°    70°  70°   110°   
 


      

 AOB   BOC  
   ‘O’  
OB

    OA  OC
     
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

   


           
‘l’ ‘m’ 
‘O’.  1   3
 2   4      
 1 ,  3   2 ,  4  
  

 
(180°)

  

AOC    BOC     
 180°.    AOC   BOC

    

    - 4

1.         
      ?

2.       
(i) 115° (ii) 95° (iii) 10° (iv) 40°

3.   
 (i)  
 (ii)       .

4.
        1 , 2
 
 1 ,   2  


     
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

 - 1

1.

  
(i)     
(ii) 

2.

 l m, ‘O’

   x, y  z 
 .

3.             
(i)  9  (ii) 12 

(iii)  6  (iv) 8 
4.       

 (i)    
(ii) 
(iii) 
(iv) 

5.         
(i)  (ii) ‘T’

(iii)  (iv) ‘+’ 
6.          
7.             
8.      

(i)  [        ]
(ii)  [        ]
(iii) 360° [        ]
(iv)  [        ]
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

9.    _________ [        ]
A) 90° B) 180° C) 270° D) 360°

10.        [        ]
A) 110° , 70° B) 90°, 90° C) 50°, 140° D) 105°, 75°

11.          [        ]

A) B)

C) D)

12.      ? [        ]

A) B)

C) D)


●             
●    
●              
 

●            
●        
●      90o       
●      180°       
● 
 

●     
        

●  (180°) 
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4.2.0    
       

●   
● 
     

●             
    

4.2.1 


            
     

 - 1   
        .

Parallel Lines4.2



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
?

?


 
  

  2

   “

4.2.2   
1. 

   

.  1   . 2 . 3

 (1), “n” l, m  
  “n”    

 (2), “s”  p, q, r     
 “s”   

 (3),   a, b  c  “O”    “c”
     
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2.     
“l”, “m” 8 

      4   
     n 

“l”,“m”  
 1, 2, 3, 4, 5, 6, 7         8
  

1, 2, 7     8  
3, 4, 5     6  

( 1, 5  ),   ( 2, 6  ),  ( 4, 8  )    ( 3, 7  )  
  

“n”
        

 , ( 3, 5  )   ( 4, 6  )   
   “l”  “m”      
, ( 2, 8  )  ( 1, 7  ),       
( 4, 5  )  3, 6         

    

   
1.           

2.             


a

e

l

m

b

cd

f

gh

n

1

5

l

m

2

34

6

78

P

Q
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

1

5

l

m

2

34

6

78

n

4.2.3    
  “l” “m”   “n”   

      
   

1 5, 2 6, 3 7, 4 8           

    
1 7, 2 8     

    
4 6, 3 5    

1 3   , 2 4   , 5 7     6 8  

    
04 5 180      03 6 180   




  
  
 - 1 :

   ,
l, m 
“n”    
 “x”  .

 :

0S 53  ,     

53o

xo

l

m

n
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

 - 2 :

    
 l ||m, “n”   
“x”    .

 :

l || m, n  
    

      1000 + x0 = 1800

   x  = 180  100

         080x         080x  .

 3 :

     
l ||m,  “n” 
  x    

 :
l || m, n        
   75  = 11x  2

75 + 2 = 11x   111x = 77o

    x = 
o

o77
7 .

11


   
1.

 l m  ?

100o

x

l

m

n

75o

(11 -2)x o

100o

80o

n

l

m
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

2.   l || m,  “n”  
 02 75   


3.

  l || m, “n”  
 y  ?



1.

     ,

AB CD 

2.

   
p || q, “r”   
‘x’    

84o

y

n

30o

30o

A B

C D

1

5

l

m

2

34

6
78

2x

80o

p

q

r
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

3.

   
l || m, “n”   
 ‘x’    

4.   
      

5.

       ?

6.     

(i)   [        ] A)( 3, 6  )

(ii)              [        ] B)( 1, 7  )

(iii)  [        ] C)( 2, 6  )

(iv)           [        ] D)( 3, 5  )


●        
   

●        

1
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❈    
❈      
❈      
❈     

●            
       ()
      ()

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4.3.0    
       

●       1800    
● 


●          
●    
●       

4.3.1  
 

          
            

           
    

         
4.3.2    

    
          

   
(i)

(i) (ii) (iii) (iv)



Triangles4.3



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(ii)

(v) (vi) (vii) (viii)


. 4.3.1

     ?
 (iii)   (iii)    ?
          
  ?
       
   

(i)     
(ii)      AB or BA, BC or CB   AC or CA .  
  

(iii)  AB, BC   CA ,     
A or BAC or CAB  

B or ABC or CBA  

C or ACB or BCA   .

          ABC  BCA  CAB.
    

A

B C
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   ABC 
3  : AB, BC , CA

3  : BAC, ABC, BCA
6 

3  : A, B, C.

      
A     A   BC 
 B C CA 

AB 
 BC      ?
 BC   BAC   A. 
  , B   C   CA  AB 


     
4.3.3    

       
I.    

(i) : 
  

  
 

(ii)  : 
  

● BC   
● B , C   
● A    

AB = AC   B  = C

A

B C

A

B C
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(iii)  :  
  

[     
   ].
PQ = QR = PR 

oP = Q = R = 60  

II.  
(i)  : 900
  

[ A , B   C
 900    ].

(ii)    :        
      

[   Y  900 
 ].

(iii)  :         
  

[ Q  = 900]

● 
   .

●     
    

P

Q R

A

B C

X

Y Z

P

Q R






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   
1. PQR  6  (3   3 )  
2. ABC   B       
3. RAT  RT       
4.  8 5 8 
  ?
      

4.3.4     
 1 :
ABC

       

      
XY     'O'   

        X        O         Y

 'O' 'O'
     180o 



 1 :       1800  

  : ABC

   : 0A B C 180      .

A B

C

X YO



198

10  
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 : AB ADE 
BC  AB  
      B DAB    [     ]

        C EAC     [     ]

, B  + C  = DAB + EAC   ...(1)

A    
  A + B  + C   = A  + DAB + EAC 

      = 1800 [  1800 ]

   
4.3.5     
 - 2

ABC        BC D  
 C  A CD     ABC     

ACD   ? ACD  ABC
C   .

 BCA   ? BCA   ACD     
  A , B         ACD .

  ACD , A   D       ?
 ACD , A   B    

   
 A   B  



D EA

B C

A

B C D
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 ACD ?
   ACD  = A  + B

     ?
       

   “”.

   “    ”.

     
 1 : “x”

   

 :  ABC ,
A  = x, B  = 500, C  = 600

      
A  + B  + C = 1800

             x + 500 + 600 = 1800

        x + 1100 = 1800

                     x = 1800  1100

= 700

,   070x  .

B C

A

x

500 600

B C

A

D

A
B
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

 2 :      x   y    

 :  ABC, 
A  = x, B  = 500,  C  = y

0ACD = 120

      
A  + B  + C  = 1800

       x + 500 + y = 1800 [  500  LHS   ]

       x + y  = 1800 500

           x + y  = 1300 ....(1)

   C  + 0ACD = 180 [    ]

       y + 1200 = 1800 [  1200  LHS  ]

               y  = 1800 1200 = 600

 (1)  x  =  1300  y
             =  1300  600  [  y = 600    ]
             =  700

,   x =  700

        y =  600 .

 3 :     300  800      
 :  ABC 

A  = 300

  B  = 800

  C  = x

B C

A

D

120o
y

x

50o



201

10  



    
A + B  + C  = 1800

   300 + 800 + x = 1800 [  1100 RHS  ]

      1100 + x  = 1800

    x = 1800  1100   = 700

    =  700.

 4 :     2 : 3 : 4.         
 :       = 2 : 3 : 4.

 
= 2 + 3 + 4 = 9

  I  =  
00 0

1

202 180 40
9

   


II  = 
00 0

1

203 180 60
9

   


III  = 
00 0

1

204 180 80
9

   


     400, 600  800 
 5 :  ABC 500
   
 :   A  = 500

 B  = C  = x0

    
 A  + B  + C  = 1800

  500 + x0 + x0 = 1800

  500 + 2x0 = 1800 [500 RHS   ]

 2x0 = 1800  500

= 1300

   x = 
0

0130 65
2

 [   2   ]

  650  
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

   
1.      380  1020      
2. 300
3.     1 : 4 : 5,        
4. , “” 


5.    “x”  “y”    

    
 6 :  700 
250         
 :      = 700.

   = 250

      
  =      
 700 = 250 + x0

  x0 + 250 = 700 [  250 RHS   ]

  x0 = 700  250 = 450

   = 450.

 7 :    
‘x’    

M

500

600y0x 0

NO A

A

BC

D

650

450

x 0
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

 :  ABC 
A  = 650, B = 450 ,  BCD  = x

   
  =       
 BCD  = A  + B

  xo = 650 + 450

         = 1100

   0110x 

 8 :  
“x”    

 :        = 300

   = x

  = 800

   

  =       

 800 = 300 + x

  x + 300 = 800 [  300  RHS  ]

  x = 800  300

         = 500

   050x 

800

300 x

D

C

A B
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

    
1.  “”
      

2.     “p”,

“q”  “r”  
  

3.     “x”  
  

4.     “x”

  “y”       


4.3.6   



        

    
  

>    900 > 300  “90   
30     ”

<    300 < 900  “30  
90     ”

    900  300  “90   
 30  ”  

A

B C D

p

rq

R
x 1300

S

P

Q
900

x y

F E

A

C DB
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

    

  ?
   ABC,  AB   AC 

 B   C .
   B   C    
 B    C   C   B  

   
         

      ”.

     

4.3.7         

 :

 ABC, PQR XYZ
     

A

B C

R

P Q
X

Y

7  4 

A

B C

AB > AC   C  > B

C  > B   AB > AC

Z
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


           /
  
ABC AB = AB + BC = AB + BC > CA

BC = BC + CA = BC + CA > AB
CA = CA + AB = CA + AB > BC

PQR PQ = PQ + QR = PQ + QR > RP
QR = QR + RP = QR + RP > PQ
RP = RP + PQ = RP + PQ > QR

XYZ XY = XY + YZ = XY + YZ > ZX

YZ = YZ + ZX = YZ + ZX > XY

ZX = ZX + XY = ZX + XY > YZ


        
4.3.8         
 : 
 
         /
   
ABC AB = |BC  CA| = |BC  CA| < AB

BC = |CA  AB| = |CA  AB| < BC
CA = |AB  BC| = |AB  BC| < CA

PQR PQ = |QR  RP| = |QR  RP| < PQ
QR = |RP  PQ| = |RP  PQ| < QR
RP = |PQ  QR| = |PQ  QR| < RP

XYZ XY = |YZ  ZX| = |YZ  ZX| < XY
YZ = |ZX  XY| = |ZX  XY| < YZ
ZX = |XY  YZ| = |XY  YZ| < ZX

 : ● |6  5| = |5  6| = 1

● |x  y|    
● |x  y|    x  y    
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


              .

        
 9 :  , “ 6  58
   ”         
 :    

AB = 6 
BC = 5 
CA = 8 
      
 AB + BC = 6 + 5 = 11 > 8

BC + CA = 5 + 8 = 13 > 6

CA + AB = 6 + 8 = 14 > 5

 
    

    
 10 : ,
ABC AD   
AB + AC > 2AD


 : AD E   AD = DE 
C  E  
 ABD  ECD  

BD = DC

A

B D C

E
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

[D, BC   ]
ADB = EDC   [   ]

AD = DE ()
ADB ECD    [SAS ]

  AB = EC    [        (c.p.c.t)]

,  In   ACE

  EC + AC > AE [  
   ]

  EC + AC > AD + DE |AE = AD + DE

  EC + AC > AD + AD |  DE = AD

, EC + AC > 2AD

AB + AC > 2AD (EC = AB)

  
   

1.   ABC,  AB = 5.7 ,  BC = 6.2  CA = 4.8 .  
      

2.     6   9     
     

3. , CBD > BCE  ,  AB > AC. 

4. 
   .
[: 1. 
    10 ].
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


1.  ABC A = 3 B   and C = 2 B  .  

[ :  B  = x,  A  = 3x  C  = 2x  A  + B  +
C  = 1800   ]

2.  ABD = 3 DAB    0BDC = 96 .   ABD 

3.         ?
4. 12502 : 3
     

5. , D 
BC 
AB > AC 
AB > AD  


6.    AB = AD     BC > AD.
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7.   ,  AP   QR, PR > PQ PS = PQ.  AR > AQ.
 
[: A, S ]


●            
●          
●           
● 
●            
         

●   .
● 
 

● 


●          
●       1800  .
● 
 

●  
 

● 
● 
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

4.4.0    
       

●           
●        
●          

4.4.1  
   


       

           
 






. 4.4.1

           
        


         

4.4 Congruence of  Triangles



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

   
1.        

(i)

(ii)

(iii)

2.     

(i) (ii)

(iii)

4.4.2     
       

. (1) . (2)

� � � �

� �

A B

C D

P Q

R S� �
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

   AB   CD    ?
AB CD

         
AB CD         
 PQ RS

 PQ   RS      ?

   PQ RS 


  
              
AB = CD      AB CD .

4.4.3    


    

     

   

 ABC  PQR     ?
ABC  PQR           

            ABC  PQR

  
   ABC   PQR.   

B

A C

Q

P R
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

         PQR ABC,  P   A, Q B

R,C PQ   ABQR   BC  PR   AC
ABC  PQR 
A   P, B   Q, C   R ()

A P,    B Q,     C R   ()

AB    PQ ,  BC  QR ,   AC  PR ()
then we say that   ABC   PQR.

          c.p.c.t   
        

   
1.  PQR   LMN.
  

2. ABC   DEF, 
3. 
4. 
   
“  ”

P

Q R

N

M

L

A

C

B D
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4.4.4     






   ABC  

PQR PQ = AB, QR = BC PR = AC

( )

  ABC  PQR     
              

 
   PQR  ABC,        

PQ = AB, QR = BC  PR = AC  
       

    (SSS)  

          

A

B C

Q R

P
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

 1 :     ABC   PQR    ?

 :     ABC  PQR 
AB = PQ

BC = QR

AC = PR

SSS    
ABC   PQR

 2 :  PQR   ABC ?       

:     PQR  ABC,     
PQ = AB = 8 
QR = BC = 5 
PR = AC = 10 
SSS 
PQR   ABC

   P A, Q B R 
 C 

,  P A; Q B;     R C      

P Q R  A B C

Q

P R

C

A

B

8 



5 

1

10
 


5 

8 

R Q

P

A

B C
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   
1.         

2.    , AB = DC  AC = DB.   ABC  DCB 
 .

3.      SSS

 

 2

    ABC  

T

P RQ

S

N

L

O

M

4 2.
5 



4  3



A D

B C

A

B C
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  PQR 
QR  =  BC,

Q  = B   PQ = AB 
 

   ABC   PQR   ?

             
    

     
AC = PR,   A P; C R     

     ABC   PQR 
     PQR ABC   

PQ = AB, QR = BC 
Q  = B   






          
 3 : PQR ,  PQ = PR  PS, P     

  PQS    PRS.

 :  PQS  PRS
PQ = PR (  )
PS = PS ()

 , QPS RPS     [  PS    ]
SAS       

PQS    PRS   

P

Q RS

P

Q R
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

 4 : 

 
 :   OQP  OSR 

OQ = OS  =  4 .
QOP ROS     (  )

OP = OR = 3.
SAS  

OQP    OSR
       

PQ = SR
P  = R

Q  = S

   
1.     

5 C 
A D 
B E
 A B

.
(: BAC   EDC
 )

2. SAS   PQR   FED    
PQ = FE RP = DF  
   

3. SAS 
    


P

Q

R

S

O

3 

4 
4 

P Q

S R

3.5 

3.5 

300

300

A

B

C D

E

40


30 

60 

3 
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

 3

    ABC  

PQR , QR = BC, Q B     R C   .

ABC   PQR       
            
 P A   , PQ = AB PR = AC ABC   PQR, 
             
    

      
(ASA) 

 
     
 5 :    , AOC   BOD.   

A
D

BC

300

O
3  3 

700

700

P

Q R

A

B C
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

 :    AOC   BOD    
0C D 70   

0AOC BOD 30    [    ]

AOC    
0A C AOC 180        [   1800]

 A  + 700 + 300 = 1800

  A  + 1000 = 1800

  A  = 1800  1000 = 800 ...(1)

BOD    ,
    B  + D  + BOD  = 1800 [        1800  ]

 B  + 700 + 300 = 1800

  B + 1000 = 1800

  B  = 1800  1000 = 800 ... (2)

 (1)  (2)
A  = B

    A OC = B OD,  AC = BD C  = D 
 ASA      

     AOC   BOD

   
 6 :    AX

 DAB    DCB

    
 AC   DAC  
: AX  DAB   DCB , 

DAC  = BAC    DCA  = BCA

 BAC    DAC,  

D

A

B

C X
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

DAC  = BAC ( )
    AC = AC ()

BCA  = DCA ( )
ASA     AC   DAC    

   
1.  DEF    XYZ,  ASA  
 D X     F Z   .  
[: ].

2.           
ASA
      

ABC DEF

(i) Q  = 600, R  = 800, QR = 5 D  = 600, F  = 800, DF = 5
(ii) A  = 800, PQ = 5  R  = 300, E  = 800, F  = 300, EF = 5

3.   ABC   DEF  A  = 300,   E  + F .


          
 

            
RHS          

        
(i)       
(ii)          
 7 :    
   RHS          
    

ABC DEF
(i) B  = 900, AC = 8cm, AB = 3cm P  = 900, PR = 3cm, QR = 8cm
(ii) A  = 900, AC = 5cm BC = 9cm, Q  = 900, PR = 8cm, PQ = 5cm
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

 :

(i)    
B  = P  = 900

AC = QR = 8  ()
AB = PR = 3 
RHS 
,  ABC   PQR

(ii)    
A  = Q  = 900

AC = PQ = 5
,  BC   PR                   [   BC = 5,  PR = 8]
    

 8 :     ,
DA AB,  CB AB   AC = BD,

ABC   BAD 

 :  ABC  BAD 
0ABC = BAD = 90

AC = BD ()
AB = BA ()

RHS  
,   ABC   BAD

  

D C

A B
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

    
1. RHS
  
 

(i) (ii)

2. ABC   RPQ  RHS
 B  = P  = 900 AB = RP  
   ?

3. , BD CE

ABC BD =

CE.  CBD   BCE 
 


1. ABC,ADBC
  [ : RHS   ]

2.    
   
   
   
 
[  : DBC   ECB
 ]

P Q

SR

5 

3 
3 

P

Q R

4 4 

A

B C

E D

A

B C

D E
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3.      ABC   DCB.

4. ABCD   
ABC   BCD

5. , PQ = PR

SQ = SR 
 PQS = PRS  .

6.    l BCABC 
     

A D

B C

O

300 300

500 500
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650
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7.  ABC,  AB = AC.  P ABP = ACP  .

   AP  BAC     

8. , B  = C
AB = AC.  
 ABE   ACD.

9.  PX QY

PQ PX = QY.  
AX = AY  


● 
 

●     

   

● AB  CD ,
  AB CD     AB =
CD  .

●        
            
(i) SSS (ii) SAS (iii) ASA (iv) RHS

X

P
A Q

Y
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4.5.0    
       

● 
    

●         
●        
*   
●   
●      

4.5.1  
           

             
           

       
4.5.2 



. 4.5.1

Quadrilaterals4.5



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     ?


            
“     

   ”.

 ABCD 
� ABCD     
ABCD. 

(i) AB, BC, CD DA    
(ii) A, B, C, D    
(iii) ABC, BCD, CDA     DAC     
(iv)            AC

BD  
(v) “”
AB BC
      

(vi) 
ABC   BCD  


(vii)  

AB, CD AD, BC    
(viii)            

 BAD, DCB    ADC, CBA   
 

4.5.3       
 

 1800


         

C

D

B

A
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




ABCD  
AC 

   AC   
     
     

1, 2, 3, 4, 5        6
   

  ABC        
    01+ 2 + 3 = 180   ...(1)

 , ACD       04 + 5 + 6 = 180   ...(2)

 (1)  (2),      ?
   ( 1+ 2 + 3)    + ( 4 + 5 + 6)    = 1800 + 1800

       
0( 2 + 5) + 3 + ( 1+ 4) + 6 = 360     

0A + B + C + D = 360   
1 + 4 = C
2 + 5 = A

  
  





   A + B + C + D = 3600.

      3600 .


 1 :     550, 650  1050      
 
 :   550, 650  1050   .

A = 550, B = 650 C = 1050,  D = ?
    ABCD

A + B  + C  + D  = 3600.
 550 + 650 + 1050 + D  = 3600

 2250 + D  = 3600

 D = 3600  2250 = 1350

     = 1350.

C

D

B

A

4
1

5
2

6

3
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 2 :  x0, (x  10)0, (x + 30)0  2x0.  

 :  A  = x0, B  = (x  10)0 C  = (x + 30)0  D = 2x0.

 ABCD    
 A  + B  + C  + D  = 3600.

 x + (x  10) + (x + 30) + 2x = 3600

 5x + 200 = 3600

    5x = 3600  200

        = 3400

    x = 
340 68

5


    A  = x = 680

B  = (x  10)0 = 580

C  = (x + 30)0 = 980

D  = (2x)0 = 1360.

 3 :    3 : 4 : 5 : 6.     

 :  A  = 3x,  B = 4x,  C  = 5x   D = 6x

ABCD    
 A  + B  + C  + D = 3600

 3x + 4x + 5x + 6x = 3600

 18x = 360

x = 

20

1

360 20
18
  


 

0

  
A  = 3   20 = 600

B  = 4   20 = 800

C  = 5   20 = 1000

D  = 6   20 = 1200 .
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   
1.  PQRS 

(i)        
(ii) 

    


2.     600, 800  1200,      


3. x0, (x + 10)0, (x + 20)0, (x + 30)0.  


4.  1 : 2 : 3 : 6”
        

4.5.4   
  

            
1.  :  
     

2. : 


R

S

Q

P

CD

BA
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3. : 



  

4.  :  
     

5.  :            

6.  :  
()

900
    
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   
1.     

(i) (ii) (iii)

(iv) (v) (vi)
2.          

(i)      (ii)      
(iii)      (iv) 
(v)       (vi)

(vii)       
(viii)      
(ix)       

4.5.5      




4.5.5(a)    
 :   (1).  
  (2)      
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A

D

B

C

1
0

2

3

4

5

6

7

10 2 3 4 5 6 7

. 1 .  2  . 3

   (3)   ?
ABCD 

, AB || CD  AD || BC.     
”.

    
:

 ABCD A B C D    

     ?
 AB    A B        

A B    DC A B    DC  
            AD  
B C     
      

C

B

D

A

D

A B

C
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
  ABCD  
   AC  


   AC      
          

 ABC

ADCADC

 ABC    
  D  B   CD

AB  


   CDA,ABC        ABC CDA  

, AB = CD

BC = DA   B D  

     
*     
*      

  
 :          PQRS 
 PR QS O

B(D)

C(A)

A(C)

S R

P Q P(R) Q(S)

O

D

A B

C
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

POQ  ROS  
 ROS  POQ      R  P  

  RO   PO 
   ROS  POQ.

, RO = PO OS = OQ.

    
           

● 


● 
● 
 

4.5.5 (b)   


    
 
ABCD  

 ABCD  AB = BC.  

     

(i)    AB = DC AD = BC.

(ii)       A  = C      B  = D .

(iii)       
 AO = OC   DO = OB


   

, AB = BC = CD = DA.

   AOD   BOC 

C

D

B

A
O
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

   AOD   BOC ?    
     900  
 AOD  = BOC  = 900.

 AOB  = COD  (      )
 BOC  = DOA .

    AOB  = COD  = BOC  = DOA  = 900.

     ?
           900   
     

●     
●       
●           

4.5.5(c)   
      

             
  
 :

    ABCD 
 B  = 900.  
AC BC   
  

 BAD, BCD    ADC        
BAD, BCD    ADC      
    900,  

    
0A = B = C = D = 90   

AC BD  

BAD = A
BCD = C
ADC= D
ABC= B

 
 
 
 

CD

BA

O
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

   AC BD   AC = BDAO, OC,
BO OD  AO = OC BO = OD 
            OA = OB
= OC = OD.        

●      
●       
●     
●         

4.5.5(d)   
 


       

       
 ABCD 

ABCD   
(i) AB = CD,    AD = BC

(ii) 0A = B = C = D = 90   

(iii) AC = BD,  AO = OC = OD = OB.

  AB = AD;    (i)  ,
   AB =AD = BC = CD.   
     
      AC BD   

   
       

●   
●     90o   .
●    
●        
●     

CD

BA
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
  
 4 :  ABCD

   

 :  ABCD
AB = 12 
BC = 7 

     DC = AB = 12 [  ]
AD = BC = 7 

   = AB + BC + CD + DA

= 12 + 7 + 12 + 7

= 38 .
5 : PQRS,

  Q  = 700,   
   

 :  PQRS Q  = 700.

  S  = Q [   ]
 = 700

 Q , R    
 ,  Q  + R  = 1800 |   Q  = 700

 700 + R  = 1800

R  = 1800  700  = 1100

  ,  P = R [  ]

    = 1100

,   P = R     = 110100  Q  = S  = 700.

P S

Q R
700

CD

BA

7 

12 



240

10  



 6 : ABCD
“O” x,
 OA = 2x + 4  OB = 3x + 1.

 : ABCD

OA = 2x + 4

OB = 3x + 1

         
 AC = 2OA = 2(2 4)x   

BD = 2OB = 2(3 1)x 

        AC = BD

  ,   2(2 4) 2(3 1)x x  

 2x + 4 = 3x  + 1

 3x + 1 = 2x + 4 [      ]

3x  2x = 4  1

,    3x 

 7 : ABCD

 AB   CD  
0A = 50 ,  0B = 70 .   C

 D    
 : ABCD

 0A = 50   0B = 70

AB  CD 
   0A D = 180           [     ]

 500 + D  = 1800

 D  = 1800  500 =  1300

    B  + C  =  1800

 700 + C =  1800

 C =  1800  700 = 1100

 C =  1100  D  = 1300.

CD

BA
500

700

CD

BA

O

2x + 4 3x + 1
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

 8 :  
ABCD, B  = 400.   

 : ABCD  B  = 400.

      
 0D B = 40  

 ,  0B + C 180   [        ]

 400 + C  = 1800

 C  = 1800  400 = 1400

, A  = C [  ]
= 1400

, A  = 1400,  C  = 1400   D = 400.

 9 :        3 : 2   
  
 :    
  3:2.  

   A  = 3x  D = 2x

 ,   A  + D  = 1800  [      1800  ]
 3x + 2x = 1800

 5x = 1800

  x = 
180

36
0

0

1

36
5




  A  = 3x = 3  360 = 1080

   D  = 2x = 2 360 = 720

     C  = A  =  1080  [      ]
B  = D  = 720

,  A   = 1080, B  = 720,  C  =  1080   D  = 720.

C

D
B

A

400

C

D

B

A
3x 2x
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

   
1. ABCD 
  A

= 800, 
 

2. ABCD  B  = 580 C 
3. ABCD  AC     CAB    .

[ :     ]
4.  x0 (2x + 30)0
  

5. PQRS
   
 

4.5.6    
  

          
 :

ABCAB

AC D E


BC DE? BC DE

 DE =
1 BC
2

. ADE   ABC  ADE

 ABC ? ADE  = ABC 
   
      

,    DE || BC.

R

Q

S

P

9 

12 

800

CD

BA

C

D

B

A

E
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

         ABC 
D EAB AC
   DE || BC DE = 

1 BC
2

.  

  




“          
          ”.

          
 10 : ABC  DE || BC 
AC = 12 AB
D   AE   
 :  ABC  AC = 12 
DE || BC D   AB 

  E   AC (     )
,   AE = 

1 AC
2

  = 
1 12
2


  = 6 
,  AE = 6

11 : ABC, D, E, F AB, BC CA   .  
AB = 8, BC = 7, CA = 6, DEF    
 : ABC  D, E, F AB,

BC  CA 
AB = 8
BC = 7
CA = 6 

C

D

B

A

E

CEB

A

D F
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D  AB   F  AC 

,  DF = 
1 BC
2 [    ]

  = 
1 7 = 3.5 cm
2
 

D   AB   E   BC 

   DE  = 
1 AC
2 [    ]

1 6
2

 

= 30 .
,

   EF  = 
1 AB
2 [    ]

1 8
2

 

= 4 .
 DEF DE = 3, EF = 4  DF = 3.5 .

   
1. ABC D E AB ACBC = 10
 DE   

2.      ABC,

AD   E
AD BE 
F AC 
DG

||  EF.  AC = 9 
AF.
[ : ADG  CBF  ]

CDB

A

G

F

E
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3.  PQR, A C PQ

,  AB || CD || QR.   
B D PR


4. ABCD

AD BC
  E  
AD EF || AB.  
F 
BC.

4.5.7    
     



      
    

 : ,  PQ l  m n




  




   
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AB BC 
l, m  n   “p”        
 :


l  m   
  p, q, r  s 
    

 AB,

BC  CD   
LM,

MN NS
  .


  
     


           

  
12 :  
, l || m || n PQ = QR,

 XZ = 20 YZ.
  
 :   PQ = QR

XZ = 20 
    

XY = YZ  | PQ = QR

  XZ= XY + YZ
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= YZ + YZ

= 2YZ

    20 = 2YZ

 YZ = 
20 10 cm
2

 

,    YZ = 10 .
   

1.   ,
l || m || n, PQ = 3.2

,  AB = 3.5 ,
YZ = 3.4 , LM =

MZ = 3,   XY, XP

  BZ       


2.  ,  p || q || r.  l,  m   n   L, M, N; 
  A, B, C  X, Y, Z   XY  =  YZ.     
AB = BC  LM = MN.

m

l

n

B

A

Z

M

L

YP
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Q

srqp
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4.5.8          
         


       
             

   ( 
)      102, 2152, 22, 3 


 : 
  (A)  (A) 

(i)       
A B  (A) = (B) 

(ii)       
P  Q     .

  (A) =  (P) +  (Q).


           




ABCD PQCD
  

 DC
       
  PB  DC  
 DAP  CBQ
   
 PQCD =  (ABCD).

P

Q
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 13 : ABCD ABEF DG AB
 (i) (ABCD) = (ABEF)

(ii) (ABCD) = AB   DG 
 :

(i)    
 (ABCD)

=  (ABEF)
[  
    ]

(ii) (ABCD)  =  (ABEF)
           =  AB   BE [     = l   b]
           =  AB   DG (  DG   AB  DG = BE)

(ABCD) =  AB   DG (DG   ).
          
          ”.

 14 :  ABC   � ABEF 

AB  EF      (ABC) 1 ( ABEF)
2

ar � .

 :  BBH || AE FE H.
  ABHC    
 BC, ABHC 
    
(ABC) = (BCH)

   
1 ( ABHC)
2

ar � ..... (1)

 � ABHC � ABEF AB 
AB  EF    

   (� ABHC) = (� ABEF) ..... (2)

(ABC)
1 ( ABHC)
2

ar �  [(1)  ]

1 ( ABEF)
2

ar � [  (2) ]

F

A

D

G

CE

B

F

A

C E

B

� ABEF  || gm ABEF =
 ABEF
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

      
15 :  ABCD .  AE  DC CF AD
 AB = 10,  AE = 8CF = 12  AD
 : , ABCD  

AE   DC  CF   ADAD

AB = 10 ,  AE  =  8
 CF = 12 .
,   ar (|| gm ABCD)

=  DC   AE |  DC = AB (
=  AB   AE

= 10   8 = 80 2 ...(1)

(|| gm ABCD)

 = AD   CF

     80 = AD   12

AD =  
20

3

0 20 cm.
12 3



  

   
1.     
 ABCD  
40 2     BC =
8, 
BCEF.

2.  l || m,  ABC 
 182    DL =
4.5 BCD
 

C

D

B

A F E

C

D

B

A

L

l

m

F

A

D E

B

C
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

3.  ABC ABCD
162  ABCD    


1.   (x  20)0, (x + 20)0, (x  15)0  (x + 15)0  
   

2. 5 : 3
48          

3. 


4. ABCD  AB || DC  0A B 30    
    

5.     ,
PQ || FE || DE || BC.  
  

 

6. 
ABCD  36 2
ABEF 
 AB = 4.2 


A

C

E

B

CD

BA

F E
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

7. P  Q DC 
AD   
        

(APB) = (BQC).

8. E, F, G H AB, BC, CD AD 
(EFGH) = 1

2
(ABCD).


 


      3600  
 
       

      
      

CD

BA

Q

P
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

4.6.0   
       

●      
●          
●       
●    
●            

4.6.1 
 

          

       
       

           
   


      
   

Similarity of  Triangles4.6



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
       

  
        

“”
  

     
(i)

(ii)

(iii)

(iv)

       ?
       
       

  

● ●

A B
● ●

P Q

● ●
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  
           

 

. 4.7.2

,  A P, B Q, C R, D S           

  AB BC CD DE TP
PQ QR RS ST EA

     
1
2



    
    
        

     
.

(i)     
(ii)    
           

(i)   
(ii) 
, ABC  PQR    
ABC ~ PQR ( “~”       ).
         

       


A

B

C D

E

6 

P

Q

T

SR
8 

3.5  2 

3  2.5  6 

4  4 

5 
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       .
1 :


      
ABC 

AB AC  

P  Q  .
AP
PB   AQ

QC         ?

     
MN  RS   

 AM AN,
MB NC   AR AS,

RB SC    

           
       
4.6.2     ( )

 : 4.6.2 :           

 
: ABC, DE || BC AB AC  D E
 

 : AD AE
DB EC



 : B, E  C, D   DM   AC
  EN  AB.

: ADE =  
1
2
 AD x EN

    
1 AD EN
2

  

  BDE    1 BD EN
2

  

B C

D E

N M

A

●

B C

SR

P Q
M N

A
●
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,  

1 AD ENArea of ADE 2
1Area of BDE BD EN
2

 


  

         
AD
BD

 ... (1)

 

 DE = 
1 AE DM
2
 

 CDE   = 
1 EC DM
2
 

1 AE DMArea of ADE 2
1Area of CDE EC DM
2

 


  

          =  
AE
EC ... (2)

    BDE  CDE   DE  BC  
BDE = CDE ...(3)

(1),  (2)  (3)   
Area of ADE Area of ADE
Area of BDE Area of CDE

 
 

 

AD AE
DB EC



    
 

ABC   DE  BC   AB D  
AC  E    

(i)
AB AC
AD AE

 (ii)
AB AC
DB EC














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

   : ABC     DE||BC

, AD AE
DB EC



   ABC 
AD AE
DB EC

 ( 
)

(i) , 
AD AE
DB EC



   

  ,  DB EC
AD AE



1  

  
DB EC1 1
AD AE

  

DB+AD EC+AE
AD AE


AD + DB = AB
AE + EC = AC

,
AB AC .
AD AE



(ii)    AD AE
DB EC



1  

 , AD AE1 1
DB EC

  

AD+DB AE + EC
DB EC



,
AB AC .
DB EC




   

A

D E

B C
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 - 2


 AX B1, B2, B3, B4  B
AB1 =

B1B2 = B2B3 = B3B4 = B4B = 1 
 AY C1, C2, C3,

C4  C AC1 = C1C2

= C2C3 = C3C4 = C4C = 2  
B1, C1 B, C  

    1 1

1 1

AB AC 1
B B C C 4

  .   

1 1AB C  = ________ 
1 1AC B  = ________

ABC   = ________ ACB    = ________

   1 1AB C  = ABC

 B1C1||BC ()
 B2C2, B3C3 B4C4.    

2 2

2 2

AB AC 2
B B C C 3

    B2C2 || BC

3 3

3 3

AB AC 3
B B C C 2

    B3C3 || BC

4 4

4 4

AB AC 4
B B C C 1

   B4C4 || BC

  
             
      

ABC   
AD AE
DB EC

 , DE || BC.

  .

A
B1

B2B3B4
B

X

C1

C2
C3

C4
C

Y
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 1 :  ABC  DE || BC  AD 3
DB 5

    AC = 8, AE
 
 :  ABC 

DE || BC
AD AE
AB AC

   ()

,  
AD 3
DB 5



,  
AE 3
EC 5


AE + EC = AC

EC = AC  AE 


AE 3
AC AE 5

 


AC = 8 cm  (Given data)    

AE 3
8 AE 5

 


 ()

5AE = 24 - 3AE

5AE + 3AE = 24

8AE = 24

AE = 
24
8  = 3.

 2 : ABC , DE || AB,  AD = 8x + 9,  CD = x + 3

BE = 3x + 4, CE = x    x    
 : ABC,  DE || AB

AD = 8x + 9

CD = x + 3

BE = 3x + 4

CE = x

   

  ,  AD BE
DC EC



A

D E

B C

C

D E

A B
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8 9 3 4
3

x x
x x
 

 


 x(8x + 9) = (x + 3) (3x + 4)

 8x2 + 9x = 3x2 + 4x + 9x + 12

 8x2  3x2 = 4x + 12

  5x2 = 4x + 12

  5x2  4x  12 = 0

  5x2  10x + 6x  12 = 0

  5x(x  2) + 6(x  2) = 0

(x  2) (5x + 6) = 0

5 6 0
2 0

5 6
2

6
5

x
x

x
x

x

 
 

 


 

 x   
2x 

 3 : ABCD E AB AC 
 AB = 5.6 ,  AD = 1.4 ,  AC = 7.2 AE = 1.8 
  DE || BC 
:  

AB = 5.6   AD = 1.4 
AC = 7.2 ,   AE = 1.8 

   ,  DB = AB  AD

= 5.6  1.4 = 4.2 
     EC = AC  AE

= 7.2  1.8 = 5.4 .

,
AD 1.4 14 1
DB 4.2 42 3

   ...(1)

AE 1.8 18 1
EC 5.4 54 3

   ...(2)

12 5 60

60 10 6

4 10 6

   

   

   

A
E

C

B

D

1.8

1.4 5.4

4.2
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  (1)  (2)
AD AE
DB EC



       DE
 BC DE || BC.

   
    

1. ABC, DE || BC, AD = x.  DB = x  2, AE = x + 2  EC = x  1 
AB AC (: AB = 6 ,  AC = 9
)

2.   PQ || BC   x    

3. ABCD      “O”     AO CO
BO DO



 ABCD   

4.6.3     
      


           
  

           
          

(i) AAA ( - - ) 
AA ( - ) .

   
    



A

B C

P

Q R

A

C

P Q

B

x 8 cm

2 cm 4 cm
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   ,  A P, B Q     

,  ABC ~ PQR

(ii) SAS ( -   ) 

            
   
AC AB
PR PQ



 A P  

,   ABC ~ PQR.

(iii) SSS () 

    
AB BC CA
PQ QR PR

 

,   ABC ~ PQR.

 : ABC ~ PQR,   AB, BC AC   PQ,
QR  PR A, B C P, Q R  
  BAC ~ PQR?     
             
     

 4:    PQR ~ XYZ, a   b 


A

C B

Q

P

R

A

B
C

P

Q
R

Q

R
P

8 
4 

10 

Y

X Z

a
b

16 
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 :   
PQR ~  XYZ

    
PQ QR PR
XY YZ XZ

  [    ]

 
8 4 10

16a b
   PQ = 8cm

QR = 14cm
PR = 10cm
XZ = 16cm  ,  8 10

16a


 
  ,  10a = 16   8

16 8 128 12.8 cm
10 10

a 
   

  4 10
16b



  
  ,   10b = 16   4

     
16 4 64 6.4cm

10 10
b 

   

 5:      , ADE ~ ABC.

 : ADE  ABC 

 , AD AD 2 2
AB AD+AB 2 1 3

  


...(1)

A

2  4 

D E
2 1 

B C



265

10  



   
AE AE 4 4 2
AC AE + EC 4 2 6 3

   
 ...(2)

 (1) (2)

AD AE
AB AC

     

A A    ( )

 SAS 

ADE  ~  ABC.

 6:     ABC ~ PQR     

:  ABC  PQR 
AB 6 2
PQ 3

  ...(1)

BC 10 5
QR 4 2

  ...(2)

 (1)  (2)
AB BC
PQ QR

  5Since, 2
2

   

       .
, ABC  PQR   

A

B 10  C

6 

R

3 

Q 4  R


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 7 : , A CED   ,  CAB ~ CED.  
x    

 :  CAB   CED 
  C  , A CED  

,  CAB  ~  CED (AA )

x       :

,   
CA AB CB
CE DE CD

 

AB CB
DE CD

  |    

9 10 2
8x


 
CB = CE + EB

          = 10 + 2 = 12


9 12
8x

 

  
  ,   12x = 9 8

      x = 
9 8 72 6 cm
12 12


 

6 cmx 

C

8 

D

7 

A
9 B

2 
E

100 
x
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 8: 90 1.2 /
 3.6 4 
   
 :    ,
    

= AB = 3.6 
= 3.6   100

= 360 
  
= CD = 90 
= 1.2 / 

= 120 /
1.2 m 1.2 100

120cm
 




 = 4 
    
4  = BD = 120   4

= 480 .
 x    

,  DE = x

x      
 ABE ~ CDE

 ,   AB BE AE
CD DE CE

 

AB BE
CD DE

  []

360 480 +
90

x
x

 
BE = BD + DE

480 x 


4 480 +
1

x
x

      
   4x = 480 + x   4x  x = 480

3.
6 

m

90
 c

m

B

A

C

D x E

1  = 100 


 

 =    



268

10  
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  3x = 480

x = 
480

3   =  160  11 cm  m
100



  =  
1 16160

100 10
 

  = 1.6 
    DE = 1.6 

   
1.              
         

(i)

(ii)

(iii)

(iv)

P

7002.5  5 
Q R

10 6 

A

B C

700

A

B C

P

Q R

400

600 800
400

600

800

●

F

G

H I

K

P

6 5 

Q RC

3 

A

2.5 

B
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2.        x    
(i) (ii)

(iii) (iv)

4.6.3    
    

      
       
 3

 ABC  PQR    ABC ~ PQR.

AD  PS    
AD   BC  PS   QR       
AD   BC = BC2

PS   QR = QR2

 AD   BC = 2    ABC  

P
4

N
x

K15Q

M 5

A

D
x24

22
14

B E
A

D

x C

3 

E4 B

5 

E

D

A

4.5 C1.5 B
1.6 

A

B CD

4 

5 

3 
5 

P

Q R

6  12 

S
10 
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PS   QR = 2   PQR  

  
Area of ABC
Area of PQR


     

1 AD BC
2
1 PS QR
2

 

 

AD BC
PS QR






2

2

BC
QR

 ...(1)

 ABC ~ PQR

   
AB BC AC
PQ QR PR

 

 (1) 

   
Area of ABC
Area of PQR


  

2 2 2

2 2 2

BC AB AC
QR PQ PR

  


          


1. 
 

2.             
  

3.   
   

4.        
   
   

 9 :  ABCDEF BC = 4 ,  EF = 5
 ABC = 64 2.    DEF    






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 : 
ABC  ~ DEF

BC = 4 ,  EF = 5.
ABC  = 64 2

  ,  Area  of ABC
Area  of DEF




=  
2BC

EF
 
 
 

 [        

 ]

264 4
Area  of DEF 5

      

64 16
Area  of DEF 25

 


2 2

2
4 4 16
5 5 25

    
 



( )

   DEF   = 
4

1

64 25
16
 
 

      = 4   25

      = 100 2.

 DEF   = 100 2.

 10 :    1212 64 2  
 12.1 
 :  

ABC ~ DEF

ABC   = 121 2
DEF   = 64 2
 = AM = 12.1 
 = DN = ?

  
2Area  of  ABC AM

Area  of  DEF DN
      

4 

A

B C 5 

D

E F










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

[         
      ]

2121 12.1
64 DN

    
 

2 211 12.1
8 DN

       
   

11 12.1
8 DN

 

[ ]
1.1

1

12.1 8DN
11

   
 

 

     = 8.8 .
     = 8.8 

 11:  
 :  

ABC ~ DEF  
ABC  
= DEF  


 .
2 2 2Area of ABC AB AC BC

Area of ABC DE DF EF
                   

 
2 2 2

2 2 2

AB AC BC
DE DF EF

  

 ABC  
= DEF  

A

B C

D

E F

A

B CM

D

E N F



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

2 2 2

2 2 2

AB BC AC
1

DE EF DF
    ABC ~ DEF 

 AB2 = DE2,  BC2 = EF2,  AC2 = DF2

 AB = DE, BC = EF,  AC = DF
2 2

; , 0
x y

x y x y


  

 ABC   DEF   [ (SSS)]

 12  :  ABC , DE || BC  AB  AC  D  E  
 AD : DB = 2 : 3, ADE ABC.
    
:  

ABC,  DE || BC

AD : DB = 2 : 3

AD 2
DB 3

  ...(1)

    

   AD AE
DB EC



 (1) 
AD AE 2
DB EC 3

  

   
DB EC 3
AD AE 2

  [    1   ]

DB EC 31 1 1
AD AE 2

    

DB+AD EC + AE 3 2
AD AE 2


 

AB AC 3 2
AD AE 2


 

A

D E

B C
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

AD AE 2
AB AC 5

   [   ]

 ADE ~ ABC [   SAS  ]

,
2Area  of  ADE AD

Area  of  ABC AB
      

                 
22

5
   
 

                 
2

2

2 4
5 25

 

 ADE   : ABC  .

=  4 : 25.

    
1.  ABC PQR  36 2 

24         
2.   ABC, XY || AC  XY 

  AX
XB    

3.  ABCD AB || DC “O”
AB = 2CD, AOB COD
 

4. ABCBC, CA AB D, E, F DEF

 ABC      

5.  ABC   DEF  BC = 3, EF = 4  ABC

= 54 2.    DEF.     

4.6.4  


 BC 570-495.



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

 (a, b, c)    
            c2 = a2 + b2.

            
 - 4

(i)      

(ii)   p
q  

(iii) 2  p
q       q + 2.  

(iv)  p, q, q + 2 
 ?

 - 1, 3 ; 3, 5; 5, 7 ; 7, 9      
    

 4.6.3 :       
    
  :   ABC    B  = 900.

  : AC2 = AB2 + BC2

 : BD   AC 

  
 : ABC  ADB 

A  
 0ABC BDA 90    |    BD   ACAC

,   ABC ~  ADB |   AA 
AB AC
AD AB

 |       

   AB2 = AC   ADAD ... (1)

 ABC  BDC 
C   

A

D

B C
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0BDC ABC 90    [    BD   AC]

,  ABC ~  BDC |     AA   
BC AC
CD BC

 |    

   BC2 = AC   CD ... (2)

(1)  (2)   
 AB2 + BC2

= AC   CD + AC   ADAD

= AC (CD + AC) |   AC + CD = AC

= AC   AC

= AC2

  AB2 + BC2 = AC2

   
    

     
              


         
 1 : ABC   AB2 + CA2 = BC2,   A  = 900.

2.  ABC   AB2 + BC2 = AC2,   B  = 900.

A



B C

B



A C
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3.  ABC  ,  if  AC2 + BC2 = AB2,   C  = 900.



 13 :  25   20   
        
:  

  
=  AC = 25 

 
= AB = 20 

      = BC = ?

 ABC , B  = 900


  AC2 = AB2 + BC2

 (25)2 = (20)2 + BC2

2

; 0
a a a

a a
 
 

 625  = 400 + BC2

 BC2 = 625  400

 =  225

BC  =  225 15 15 

 = 15 
     = 15 

A

25

B C

20 

A



C B
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 14 :  6
      2        
 :  

BC = x

  
= AC = 2x + 6

  = AB = 2x + 6  2

= 2x + 4


 AC2 = AB2 + BC2

  (2x + 6)2 = (2x + 4)2 + (x)2 2 2 2( ) 2a b a ab b   

  (2x)2 + 2(2x) (6) + (6)2

  (2x)2 + 2(2x) (4) + (4)2 + x2

  4x2 + 24x + 36 = 4x2 + 16x + 16 + x2

  x2 + 16x + 16 = 24x + 36

  x2 + 16x  24x + 16  36 = 0

  x2  8x  20 = 0

  x2  10x  2x  20 = 0  20 = 10 2 

  x(x  10)  2(x  10) = 0 8 = 10 2 

  (x  10)  (x  2) = 0

x  10 = 0    x + 2 = 0

10x       2x  

  x       

 10x 

    x,  2x + 4,   2x + 6

 10,  20 + 4,  20 + 6

 10,  24,   26.

A

B C

2x + 4 2x + 6

x
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15 : CABCBC
= a, CA = b, AB = c  p, C AB 

  2 2 2

1 1 1 .
p a b

 

 :

 CD   AC  
CD = p

   ABC  

=
1 AB CD
2
 

=
1
2

c p 

=
1
2

c p .... (1)

 ABC  

=
1 BC AC
2
 

=
1
2

a b   = 
1
2

ab ... (2)

(1)  (2)


1
2

cp   = 
1
2

ab

cp = ab ... (1)


   AB2 = AC2 + BC2

    (1) 

     c2 = b2 + a2      c = 
ab
p

   
2

2 2ab a b
p

 
  

 

A

BC

D c

a

b

p
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  
2 2

2 2
2

a b a b
p

 


2 2 2 2

2 2 2 2 2 2 2

1 a b a b
p a b a b a b


  

2 2

1 1
a b

      

 16 :  ABC  P Q CA CB  C
     4(AQ2 + BP2) = 5AB2.

 :  AQC   C  .

  AQ2 = AC2 + QC2 ...(1)

BPC   C 

  BP2 = BC2 + CP2 ...(2)

ABC    C  

  AB2 = AC2 + BC2 ...(3)

(1)  (2)   
AQ2 + BP2 = AC2 + QC2 + BC2 + CP2

 4   
4(AQ2 + BP2) = 4AC2 + 4QC2 + 4BC2 + 4CP2

= 4AC2 + (2QC)2 + 4BC2 + (2CP)2 |   P, Q 
= 4AC2 + BC2 + 4BC2 + AC2 | 2QC = BC

= 5AC2 + 5BC2 |   2CP = AC

= 5(AC2 + BC2) |    (3)
= 5AB2 ;

   

A

C Q
B

P
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     
1. 5, 12 13 ?
2.  20  16   
       ?

3.     LM, MN  LN 
 

4. “a”         
 

5. PQR    0Q 90  ,   PR2 = 2PQ2. 


1.             
        

2.    x    DE || AB  

3.     LM || CB  LN || CD,     AM AN
AB AD

 .

ML N

O

15 
12 

13

B

D E

C

xx + 3

8x + 9 3x + 4

A

B

C
A

M

N

D

L
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4. ABCD  AB || DC  O

    AO CO
BO DO

 .

5. PQRE  F,  PQ PR PE = 3.9 , EQ = 3
PF = 3.6  FR = 2.4     EF || QR   

6. A, B 
C OP, OQ  OR

   AB

|| PQ AC || PR, 
BC || QR. 

7.     AB || DC   x    .

8.  “a” ”b”

       ab
a b   

9.    QA  PB  AB    AO = 10 ,  BO

= 6   PB = 9   AQ    

D C

BA

3x19

3
x3O

x5

P

A

B

Q R

C

O

A

P

Q

O
10 

6 

9

B
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10.     “x”   a, b  c    .

11. 
           

12.  13  12        
   5         
  

13. ABC  AC = BC, AB2 = 2AC2, 
     

14. ABCAD  (AB2 + AC2 = 2(AD2

+ BD2).

15.  ABC,  BC   BD

= 
1
3  BC      9AD2 = 7AB2.


● 
 

●    
            

●     
(i)    
(ii)      

L

P

KcNbM

a
x

460460
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● 
    

● 
      

● 
    

●           
 

● 
 (
).
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4.7.0 
       

●    .
●        
●          
●             
●         
●          

4.7.1  


    (CD),  ‘O’  
         

                   CD

4.7.2  


   ‘O’   ‘O’      
      (- 1) 
‘O’
    

4.7 Circles



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



. - 1

             
   “r”    

 - 1  ‘O’      OP      
  r = OP

 :             


 - 1

 (. 2) 
 OP 
OQ   

OP = OQ = r

●       


  
1, 3

 
   
 - 2

1. 4QOQ 
OQ < r.           

O
P

. - 2

P

O

Q






. 3



287

10  



2. p
 ( 3.6.4). OP  
OP > r

 

3.  ‘S’    (OS = r)

. - 4
 (Chord)


 5AB, PQ
CD ‘O’
‘r’ PQ  ‘O’
‘d’
 .
 - 3

 -5AB, PQ, CD, OB PQ 2OB.

   d = 2r
 PQ > CD  PQ > AB

        
 (Arc)

     
  6 ACB 
 ACB 

  6 ACB   ADB     


 -7  P 
Q      

    
  

Fig. 7

P

Q

O

S

r

O

DC

P Q

A B

arcC

BO

A

D

P Q

 - 5

 - 6
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 (Sector)


        
  8     ABC 
ADC
    .

 - 8

  8  AOC        
 (Segment)


 


  9 ACB  
ADB

 - 9

        
(Concentric Circles)

  
     
         

(. 10)

 - 10

  
    

             
  

O

A

B

C

D

A B

C

O
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4.7.3   

 - 4

1.  “O”   
2. 11 ABC = 

DEF    AOC  = DOF


. - 11

* 


4.7.4  
 - 5

1.  “O”    
2.   12     

AB = CD


 AEB =  CFD

  

  AEB =  CFD      . - 12

AB = CD

*             
4.7.5 




 - 6

1.  “O”    
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2. 13
AB, CD 

3.  OA, OB, OC  OD  
4. AOB   COD   
    AOB  =  COD

   AOB  =  COD  - 13

   AB = CD 
*            
            

. 1 :    14 AB = CD    AC = BD

. - 14

 :  3.6.14      AB CD   
  AB = CD.

  AB  + BC = BC + CD

 ABC = DBC

 AC  = BD   (    )
   

 2 :   15, AB = 
BC  AOB  = 500

COD  = 400   
AOD .  

 - 15

O

C

D
B

A

A

B C

O
D

O

C D

BA
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 : AB =  BC

 AOB = BOC (  4.7.3)

 BOC = 500

       AOD  = AOB  + BOC  + COD
= 500 + 500 + 400

= 1400

   AOD = 1400.

4.7.6 


 - 7

1.  ‘O’     (- 16 )

2.  AB
3. O AB  OCAB.

4. AC  CB     
AC = CB. . - 16


*            
 

4.7.7 


 - 8
1.  ‘O’    (. 17 )

2. AB   .

3. AB    C   
4. O  C  
5. OCA , OCB     - 17

   OCA  = OCB  = 900.

  
  

A BC

O

A BC

O
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4.7.8 
 - 9

1. P, Q R


2. AB  CD     
 PQ  QR



. - 18

P, Q, R  AB CD
  ‘O’ OP, OQ OR  

OP = OQ = OR

 ‘O’OPP, Q R


         

*            
4.7.9 
 - 10

1.  ‘O’    (. 19 )

2.   AB CD  
3. OE AB OF   CD  
4. OE OF      OE = OF


. - 19

          

A

B

C

Q

R

DO

A

B

C

E F

D

O

P
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4.7.10 
 - 11

1.  ‘O’    (. 20 )

2.   OE = OF  
3. AB  OE E

CD   OF  F 
4. AB CD     AB = CD 


           

 3 : 
        
 :        

 
   
      x 
5x = 3600

  x = 
360

5    - 21

   x = 720

           720 
 4 :   22  OB   AC  AD     
 DC = 2 OB.

 - 22

A

B E

O

C D

A B C

O
D

A

B

C

E F

D

O

 - 20
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10  



Solution :  OB   AC ()
‘B’ AC  (  

 (4.7.7))

‘O’  AD   (   AD   )

ADC O B  AD AC        
        
  

 OB = 
1
2 DC

DC = 2OB.

    
1.           

2.    
      

3.          
4.             
  

5.   24 AB       0BOD = 20 ,  0EOA = 75   
ECA     

            . 24

A B
C

F
E

D
O

G

A
BO

E

D

C



295

10  



 
1.      
    

2.           
3.       
     

4. 25 PQ = 14 RS = 6 
r = 9  
PQ  RS      

. - 25

5.      8       3  
    

6. 26  P, Q, R, S 
 PQ = RS?  

 - 26

P

R

C

S6 

Q14 
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


●         
●          
● 
 

● 
    

●          
●            
●             


●            
●              
     
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

4.8.0    
       

● 
● 


●       
● 


●       
4.8.1  


            
       
            




(i) (ii) (iii)

  (i)            
           

A

B

P

P

Q

A

B

Secants, Tangents and4.8 their Properties





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

 (ii)    
 P Q   AB    

 AB       
 (iii)            

  ‘P’             
       


4.8.2    

              
   .

          
 - 1

 ‘O’    
 ‘P’     
‘P’400 

‘P’Q
   O  Q  

     
 P 500, 600 
  ?

 P  ‘Q’ PPOQ
   

 P   900    ?
           
         
      
 



  
  

O

P

Q

45o

P

O



299

10  



 - 2


        
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

        
“            .”

 1 : OAB 

 OAB 
 :    

  

  OBA  = 900

(  OB AB )
OB = AB (   OAB  

    OA 
 )

 OAB  = OBA  (
     
 )

OAB,  OAB  + OBA  + AOB  = 1800 ()

 900 + 2 OAB  = 1800

    2 OAB  = 900

OAB  = 
0

090 45
2



 2 : 5 
3 
       
 : OP   AB (    
  )

  OPA  
(OP)2 + (AP)2 = (OA)2

  (3)2 + (AP)2 = (5)2

 (AP)2 = 25  9 = 16

    AP = 16  = 4 

B

O A

B

O A

5  5 

3 

O

OA B

5  5 
3   

O

OA B
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

   AP = PB ()
     AB  =  AP + PB = 2AP

   =  2   4 = 8 
 3 :   

                ?
        ?
               

         

   
1.         ?
2. 


3.           
4.           
5.           
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

     
    
 



 

4.8.3        
            

(i)      P
P
 

 
    


(ii) ‘P’
    


  

P

P
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

(iii)  ‘P’ OP 
 OT    

 T

OP

 T TP
    
   
  P        


    
  

  ?
‘O’ ‘r’

‘P’
  ‘d’   

  OTP  = 900,  



   OT2 + PT2 = OP2

         t2 + r2= d2

    t = 2 2d r

       = 2 2d r

              
         ?
:

            

T

t
r

d PO

O

T

P


 


 


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

         

     =

     =

     =

     =

     =

     =

     =

     =

     =

     =
      
          
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

 3 : ABC
    
  8 , 10

 12   AD,

BE  CF  

 : 
  
AD = AF = x

BD = BE = y

CE = CF = z

x + y = 12 ... (1)

y + x = 8 ... (2)

x + z = 10 ... (3)

   2(x + y + z) = 30

x + y + z = 
30 15
2
 ...(4)

(4) - (1)  y = 5   
(4) - (2)  z = 3  
(4) - (3) x = 7   
  AD = 7 

BE = 5 
CF = 3 .

   
1.    , PA  PB 
 PA = 10 
OA = 5   PAOB


O P

B

A

12 

8 10 

C B

A

F D

E

12 

8 10 

C B

A

F D

E
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

2. , PA = 5x  6 
PB = 4x + 1   ‘x’  
 

3.  ST, QP SQ 
ST = 5 
QP = 2 SQ

4.  ‘O’     3  5     
          

5. , PA PB

APB  = 300  AOB
 


1. “A”35  28 .
          

2. 
ABCD 
AB = 6 ,
BC = 7 ,  CD = 4 
  AD   


P

B

A

14.8

O
5x  6

4x + 1

S
T

R

Q P

O

P

D C

A B

O

B

A

300 P
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

3.      ABC 
BC P 
AB AC 
Q R 
AQ = 5 ABC

   

4.       
 

5.  ‘O’
ABC 
AB, BC AC 
   AF

= FB = 5  DC = 7

,   ABC 
  

6.           
7. 
         450   
     

8. Q 24  ‘Q’ 25

       


● 
●     
             


C

D E

A BF

P

RQ

BA

C

O
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●  


●             
●              

   = 2 2d r

●          
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4.9.0    
       

●     
●       
●       .
●       
     

4.9.0  


        

 5 2 2.5 2.5 


         
  

         

          
:     
  
  
 : 
    

Constructions4.9



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: 


 :   

     

   
    :        
300 - 600 - 900 
     450 - 450-
900 
     
  
4.9.2    
   

I. 
  :

(a)  AB .
(b) ‘A’ AB

 AB


(c) ‘B’ 
P Q
  

(d)   PQ       


: 
AMP  = ................  BMP  = ..................

P

A M B

Q
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

  
AM = .................. 
BM = ........................ 
 :  AMP  =   BMP  =  900

    AM = BM.

II.    
 :

(a) AOB
(b) ‘O’

      
X Y

(c) X XY

Y   
P
   

(d) OP       
: 

    BOP  = ................... AOP  =
AOB  = .....................

 : BOP  = AOP  = 
1
2

AOB .

III.       

E

DB A

C

Q S

R

P

B

A

PY

O X
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   :
(a)  ABC    QP  
(b) ‘B’  AB AC D  E

   
(c) Q       QP  S     
(d) ‘S’   DE        R  

   .

(e) QR   PQR     Q  
  ABC  = ....... PQR  = ...........

 : ABC  =  PQR .

   
1.      

(a) 5  (b) 6.4 
2.      

(a) 600 (b) 900 (c) 800

3.              

(a) 300 (b) 450 (c) 700

4.9.3    
 (1) (SSS) (2)

 (SAS)  (3)  (SAA).

I.          
: ABC AB = 4 , BC = 5 AC = 6 .

4 
6 

4 

4  6 

4 

A

B C B C

A
 
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 
1. 5 BC 
2. ‘B’   4    
3. ‘C’ 6   A
 

4. AB AC  
5. ABC    
II.          (SAS).

 : PQR PQ = 4.6  QR = 5.4    Q = 500.

 
a)  QR = 5.4 
b) Q    QX  500        
c) Q 4.6    QX P
 

d) P, R   PQR    
III.             
 : DEF EF = 5  E = 600 F = 450

4.6 

5.4 

4.6 

5.4 

P

Q R Q R

P

500

 

500
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 :

a) 5  EF
b) E,  600      EX     
c) F450  FYFE
d) EX  FY      D     
e) DEF  

   
I.     

1.    XYZ      5  
(: XY = YZ = ZX = 5).

2. ABCBC = 4.8  0B C 45    
3. PQR      PQ = 5.1  QR = 4.7 
 Q  = 500 .

4. LMN LM = 6, MN = NL = 5.
5. IJK  JK = 4.9   J  = 900  K  = 300 
6.  ABC   BC = 3.7 AB = 4.1   C  =

600 .



5  5 

D

E F C F

D

600



450600 450

X

Y
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4.9.4    
         

1.        (SSSSA)

2.         (SSSSD)

3.       (SSSDD)

I.         
 :  ABCD    

AB =  4.7 ,  BC = 5.4   CD = 5.7 , AD = 4.2  ABC

= 1000.

 :
  ABC   SAS     

1. AB  =  4.7  
2. B   1000     BX 
3. ‘B’5.4 BX C.
4. ‘C’    5.7    
5. ‘A’  4.2  D
.

6. CD AC  .  ABCD  

1000

5.4


4.7 A B

5.7 
CD

4.2 

 

5.7 

4.7 

C

D

A
1000

B

X

5.4 4.2

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II.       .
 :   PQRS PQ = 4.2 ,  QR = 3.8 ,  RS

= 4.3 , SP = 5  PR = 4.8 

 :
  PQR () PSR   SSS   

1.  PQ  = 4.2 
2. ‘Q’    3.8    
3. ‘P’4.8 ‘R’
  PR QR  

4.  ‘R’    4.3     
5. ‘P’       S    5   


6. PS RS   PQRS    
III.         
 : KLMN 
    KL = 4.8 
LM = 5.2 , KM = 5 , MN

= 3.2   LN = 6 

S

P

R

Q

S

P

R

Q

4.3 

4.2 

 

3.8  3.8


4.2 

4.3 

5 
4.8 

5.4 5 

N

K

M

L

3.2 

4.8 

 

5.2 
5 

6 
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 :

  KLM   SSS   
1. 4.8 KL
2. ‘L’   , 5.2 
  

3. ‘K’   5 

M    

4.  ‘M’ 3.2
 

5. ‘L’ 6  
N
 

6. LN, MN KN.    KLMN    
   

I.       
1. ABCD AB = 5.5 , BC = 3.5 ,

CD = 4 , AD = 5  A  = 500.
2. PQRS PQ = 4.5 , QR

= 3   0PQR 60  
( : PQ = SR QR= PS)

3. PQRS PQ = 3.5 , QR = 4 ,
RS = 5, PS = 4.5   QS = 6.5  

4. KLMN KL = 4  LN =
5.6   (: KL = LM = MN = KN)

5. ABCD AB = 4. 2 , BC = 3 ,
AD = 2.8 c, AC = 4.5   BD = 5  .

N

K

M

L

3.2 

4.8 

5.2 5 

6 
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

4.9.5       


I.               
 :

1.  ‘O’ 
  

2. ‘P’
 OP  .

3. ‘P’ OP
XY 

4. PXPY
  

II.               
 . 4  ‘P’10
        

X

Y

PO

X

Y

M OP P 10cm
O

B

A

4cm

10 cm

4 cm

B

A
 
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 :

1.  ‘O’ 4    ‘O’ 10 
 ‘P’    OP  

2. OP   XY OP M   .
3. ‘M’ MP MO   A
 B   

4. PA  PB      
   

1.  3.5       ‘P’  
’P’      

2. 2.8       P    
3.  2.8 5‘P’
  ‘P’     .

4. 2.5 6.8 
      

4.9.6        
          

I.     
:  5 ,  6   4 
 

B

A

5 cm C

A

6 cm
S

4cm

5 cm

6 cm
4cm

 
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  :

1. ABC    (SSS  SAS  SAA    )

2. BC AC      S    

3. ‘S’  SA SB SC  A, B 
C,       

III.      
: PQ = 5 , QR = 6  0Q 60  

   

  :

1. PQR       (SSS  SAS  SAA  
)

2. Q R IQR

   IX 

3. ‘I’  IX  
  

4. PQR     

P

I

Q
R6 cm

5 c
m

P

600

Q R6 cm

5 c
m

600



321

10  



   
1. ABC BC = 6 , 0B 60   AB = 4.8 
      

2.  ABC  BC = 6.3 , 0B 60    0C 50  .  
 


1. ABC AB = 4, BC = 6  and B = 900.
2. PQR PQ = 8  QR = 6  RS = 5.
3. XYZ YZ = 6.2 , Y = 650  Z = 550.
4. ABCD AB = 2.9 ,  BC = 3.2 ,  CD

= 2.7 , AD = 3.4   A  = 750.
5.  PQRS     PQ = 4 , PQR  = 1200.

6.   ABCD  AB = 4.5 ,  BC = 5.5 ,  CD

= 4 , AD = 6  AC = 7 .
7. ABCD  AB = 6 , CD = 4.5 
BD = 7.5  

8.   KLMN   LM = 7.5   KM = 6, MN

= 5, KN = 5.5  LN = 10  
9.  3.2  ‘P’P
  

10.  4.4 9 
    

11.    4.5       
12. ABC  BC = 5 , AB = AC =

4.4     
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 
● 
       

●   
(a)     (SSS)

(b)        (SAS)

(c)       (SAA)

●   
(a)        (SSSA)

(b)        (SSSSD)

(c)       (SSSDD)

●      
(a)      
(b)     

●    
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4.10.0    
       

●       
●          
● 

m1 : m2      
●             
●            

4.10.1 
      


     

       

     
   


   

      
   

      
     

  




Co-ordinate Geometry

- 1



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
    
       “O”
“O”
      

“O”
        

“P”
 p(x, y) = (4, 5).

   x-  4,
       y-
 5 



 

  (1596-1650),  

   
4.10.2   

     

XX   X-
YY   Y--  

  X X   Y Y  

 “O”
  “O”   (0, 0)
OX


  X-,
OY


  Y--.
OX


  X-,
OY
  Y-- 

  Q1, Q2, Q3 Q4       

 - 2
1 2 3 4 5

1

2

3

4

5

6

7

8

O

XX

Y

Q2 (-, +)

-1

-1

-2

-3

-4

-2-3-4 4321

4

3

2

1

Y
II Quadrant I Quadrant

III Quadrant IV Quadrant

Q2 (+, +)

Q2 (-, -) Q4(+, -)

O

 

 

  (1596-1650)
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10  



  :

A
(Q1)B 
 (Q3)  

  A  B
    


  AC
X-AD
Y-  

   BE
BF 


(i) A Y- X- AD =
OC = 3    “A”  X-    

(ii)  “A” X- Y-  AC =
OD = 2    A Y-  

(iii) B Y- X-    OE =
BF = 4    B X-  -4 
(: 
      )

(iv) B x- Y-OF = EB = 3 
 “B”Y- -3  “B”  (4, 3) 

    - 1

1.        ?
(i) (5, 3) (ii) (7, 6) (iii) (4, 3) (iv) (5, 8)

2.    x-  y-  
(i) (4, 8) (ii) (0, 0) (iii) (5, 6) (iv) (3, 5)

3.  (0, 13)          ?
4.  (7, 0)           ?

XX 

Y

-1

-1

-2

-3

-4

-2-3-4 4321

4
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2
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Y
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B(-4, -3)

5

5-5

-5

F

D

C
E

O
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10  



4.10.3     
           
X-     X-   
  (x1, 0), (x2, 0)   |x2  x1|  
Y-   Y- 
  (0, y1), (0, y2)   |y2  y1|  

  1  : A(2, 0)  B(6, 0)      
: x- 

(6)  (2) = 4 ()



  

 


 = |6  (2)| = |4|

AB = 4 .

 .2  : (0, 4) (6, 0)?

 : A(0, 4) 
B(0, 6) .

  

A  B = |6  4|

   AB = |2|

         AB = 2 

XX

Y

-1

-1

-2

-3

-4

-2-3-4 4321

4

3

2

1

Y

B(-6, 0)

-5-6

A(-2, 0)

XX

Y

-1

-1

-2

-3

-4

-2-3-4 4321

4

3

2

1

Y

B(0, 6)

A(0, 4)

5

6
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

          
   A(x1, y1)

B(x2, y1) 
y-   

    X- 
  

AP BQ X-
   .

   
APQB   

 AB = PQ
    PQ = |x2  x1|

      AB = |x2  x1|.

    
 M(x1, y1),  N(x1,

y2)  Y-   
(x-  ) .

   
RSNM   
,

MN = RS

RS = |y2  y1|

  MN = |y2  y1|.

  1 :  (4, 3)  (8, 3)    ?
 :  y-  

  X-     
 (4, 3)  (8, 3)   

   |x2  x1| =  |8  (4)| = |8 + 4|

= |4| = 4 .

Y

XX 

Y

         A( , )y1x1 B( )x y2 2,

( )x x2 1- 

P Q

( )x x2 1- 

Y

XX 

Y

         M( , )y1x1

( )y y2 1-

N( )x y1 2, 

( )y y2 1-

S

R
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

 2  :  (3, 4)  (3, 8)      ?

: , x-    y- 
 

 (3, 4)  (3, 8)   
=  |y2  y1|
=  |8  4|

= 4 
  X-Y       

A (x1, y1) B(x2, y2) 
        


AP BQ X-
 A  BQ  AR  


 OP = x1, OQ = x2

, PQ = OQ  OP = x2  x1

APQR    
   

, PQ = AR = x2  x1

 QB = y2, QR = y1

, BR = QB  QR = y2  y1.

 ARB (  )
AB2 = AR2 + RB2 ()
AB2 = (x2  x1)2 + (y2  y1)2

 AB = 2 2
2 1 2 1( ) ( )x x y y  

A B      ,

d = 2 2
2 1 2 1( ) ( )x x y y  

Y

XX 

Y 

R

A(
,

)y 1
x 1

B(

)
x

y
2

2,

( )x x2 1- 

( )y y2 1- 

P Q

( )x x2 1- 
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

  1 :   A(4, 3) B(8, 6)      
:   (x1, y1)
 (x2, y2)  

x1 = 4,  x2 = 8, y1 = 3

 y2 = 6.

  

d = 2 2
2 1 2 1( ) ( )x x y y  

 AB =  2 2(8 4) (6 3)  

AB = 2 24 3

AB = 16 9 25 

AB = 5 .
  2 :  (5, 2), (6, 4)  (7, 2)  
 
 :  P(5, 2) Q(6, 4) R(7, 2).

                 (x1, y1) (x2, y2)

d = 2 2
2 1 2 1( ) ( )x x y y  

   ,

PQ, QR  PR  

PQ = 2 2 2 2(6 5) (4 ( 2)) (1) (4 2)      

 2 2(1) (6) 1 36 37    

QR = 2 2 2 2(7 6) ( 2 4) (1) ( 6)      

 1 36 37  

PR = 2 2 2 2(7 5) ( 2( 21) (2) ( 2 2) 4 0 4 2           

-9 O-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
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6
7
8
9
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

PQ = QR = 37    PR = 2 
 PQR    
 (5, 2), (6, 4), (7, 2)     

  3 :  (1, 7), (4, 2), (1, 1)  (4, 4) 
 :    A(1, 7),
B(4, 2), C(1, 1) 
D(4, 4) 

ABCD 
    
   

 




AB = 2 2 2 2(4 1) (2 7) (3) ( 5) 9 25 34        

BC = 2 2 2 2( 1 4) ( 1 2) ( 5) ( 3) 25 9 34           

CD = 2 2 2 2 2 2( 4 ( 1)) (4 ( 1)) ( 4 1) (4 1) ( 3) (5)             

9 25 34  

DA = 2 2 2 2 2 2(1 ( 4)) (7 4) (1 4) (3) (5) (3)        

25 9 34  



AC =  2 2 2 2( 1 1) ( 1 7) ( 2) ( 8)        

 = 4 64 68 

-9 O-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A(1, 7)

Y

X  X

Y

D(-4
, 4

)

B(4,2)

C(-1,-1)
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

BD = 2 2 2 2( 4 4) (4 2) ( 8) (2)      

 = 64 4 68  .

AB = BC = CD = DA  AC = BD.

ABCD        
ABCD   

    2

1.       
(i) (2, 3)  (4, 1)

(ii) (–2, –3)  (3, 2)

2.  (3, 2), (–2, –3)  (2, 3)   ?
3.  (–4, –7), (–1, 2), (8, 5)  (5, –4)   


4. (3, 2)   (–5, 6)
 (         ).

5.  (1, 5), (2, 3)  (–2, –1)       
 

            

A, B  C   
  AB + BC = AC. 

  4 :   A(4, 2),  B(7, 5)  C(9, 7)   
Solution : AB, BC  AC.  

 d = 2 2
2 1 2 1( ) ( )x x y y  

, AB = 2 2 2 2(7 4) (5 2) (3) (3) 9 9 18       

= 9 2 3 2 units  

A B C
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

BC = 2 2 2 2(9 7) (7 5) (2) (2) 4 4 8       

= 4 2 2 2 units 

AC = 2 2 2 2(9 4) (7 2) (5) (5) 25 25 50       

= 25 2 5 2 units 

AB + BC = 3 2 2 2 5 2 AC.  

    (4, 2) (7, 5)  (9, 7)   
4.10.4  

 A(x1, y1)
 B(x2, y2)  
P(x, y) AB
 m1 : m2   
  

 1

2

AP
PB

m
m

  ...(1)

  
AR, PS, BTX-
 

AQ PC X-
  

PAQ ~ BPC

 
AP AQ PQ
PB PC BC

  ...(2)

 AQ = RS = OS – OR = x – x1

PC = ST = OT – OS = x2 – x
PQ = PS – QS = PS – AR = y – y1

BC = BT – CT = BT – PS = y2 – y.

   (1)   
1 1 1

2 2 2

m x x y y
m x x y y

 
 

 

Y

R

B( )x y2 2,

C
P

A Q

( )x y1 1,

O XS

m1

m2( , )x y
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

 1 1

2 2

m x x
m x x





,       1 2 2 1

1 2

m x m xx
m m





  

 1 1

2 2

,m y y
m y y





     

      
1 2 2 1

1 2

m y m yy
m m






  p(x, y) A(x1, y1) B(x2, y2),   m1
: m2      

1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y
m m m m

  
   

 Here m1 + m2   0.

  
“1 : 1 

  .
       

  “P”   1 : 1    
  “P”  A(x1, y1) B(x2, y2) 


1 2 1 21. 1. 1. 1.,
1 1 1 1

x x y y  
   

     
1 2 1 2,

2 2
x x y y  

 
 


3     

  P Q AB A(x1, y1)  B(x2,  y2) 
P AB 1 : 2Q AB 
2 : 1     .

1 1
A
(x1, y1)

P B
(x2, y2)

1 1
2 1

1 2
QPA B

(x1, y1) (x2, y2)

1
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

    1 : 2 2 : 1    
    



P   = 2 1 2 11. 2. 1. 2.,
1 2 1 2

x x y y  
   

  P =  2 1 2 12 2,
3 3

x x y y  
 
 

Q    = 2 1 2 12 2,
2 1 2 1
x x y y  

   

          Q = 2 1 2 12 2,
3 3

x x y y  
 
 

  
ABC  D, E  F BC, AC AB    
A BC ADBE

 CF   
       

  .
    (G)  2 : 1
   

  AG : GD = 2 : 1
    ABC A(x1, y1), B(x2, y2) 
C(x3, y3) 
        
AD       

  D = 2 3 2 3,
2 2

x x y y  
 
 

ADG 2 : 1
     
 (x, y)
“G”

A

C

F

D

E

2

1

2

1

B

1
2

2

A

B C

2

G

1

( , 1)yx1

( )x y2, 2 ( )x y3, 3
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

G(x, y) = 

2 3 2 3
1 12 1( ) 2 1.( )

2 2,
2 1 2 1

x x y yx y              
  

  

G = 1 2 3 1 2 3,
3 3

x x x y y y    
 
 

          
1 2 3 1 2 3,

3 3
x x x y y y    

 
 

.

  5 :  (3, 5)  (8, 10) 
   2 : 3    
:  P(x, y)   A(3, 5), B(8, 10).

 

P(x, y) = 
1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y
m m m m

  
   

  x =
2(8) 3(3) 16 9 25 5

2 3 5 5
 

  


 y = 
2(10) 3(5) 20 15 35 7

2 3 5 5
 

  


P(x, y) = (5, 7)   
  6 :  (2, 7) (12, 7) 
:   M(x, y)   (x1, y1)  (x2, y2)

M(x, y) = 1 2 1 2,
2 2

x x y y  
 
 

   (2, 7)  (12, 7)   

M(x, y) = 
2 12 7 ( 7) 14 0, ,

2 2 2 2
        

   

M(x, y) =  (7, 0).

2 3
A

(3, 5) P
(x, y)

B
(8, 10)
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

  7 :      A (2, 2)
B (7, 4)   
:  P Q AB    

 AP = PQ = QB

(  )

  P AB  1 : 2 
  ,

P  
()

P(x, y) = 
1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y
m m m m

  
   

P(x, y) = 
1( 7) 2(2) 1(4) 2( 2),

1 2 1 2
    

   

P(x, y) = 
7 4 4 4 3 0, , ( 1,0)
3 3 3 3

           
   

, Q AB  2 : 1     
 Q  

= 
2( 7) 1(2) 2(4) 1( 2),

2 1 2 1
    

   

, =  
14 2 8 2 12 6, , ( 4, 2)

3 3 3 3
           

   

     P(1, 0) Q(4, 2). 
. 8 :          (4, 6),  (2, 2)
 (2, 5) 

 :     = 1 2 3 1 2 3,
3 3

x x x y y y    
 
 

  (4, 6), (2, 2)  (2, 5)     
4 2 2 6 ( 2) 5 0 9, , (0, 3)

3 3 3 3
            

   

     (0, 3) 

1 2

A
(2, -2) Q

B
(-7, 4)

2 1
P
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

    3

1.      (1, 7)  (4, 3)   
  2 : 3   

2. (4, 1) (2, 3).
3. (3, 0)  (1, 4).         
4. (1, 3), (6, 3)  (3, 6)        


1.  (3, 1), (6, 4)  (8, 6)     

[ :  A, B, C  AB + BC = AC]

2.  (7, 3), (5, 10), (15, 8)  (3, 5) 
   ?
[: ABCD AB=CD, BC = AD AC   BD]

 3. (6, 10)  (3, 8) 2 : 7
    
[ :   ]

4.  (2, 6) (4, 8).  
 
[ : P, Q AB 1:2 2:1
 ]

5.  A(a, 0), B(a, 0) C(0, 3a )
[: AB, BC, AC AB = BC = CA  ]

6.  (3, 2)  (5, 6)         
[ :   ].

7. (1, 3), (6, 3)  (3, 6)        .
8.    P(x, y)   O(0, 0) 2 2x y  
        

9.  (4, 0), (4, 0), (0, 3)   ?
[ :  ABC AB, BC CA     ]

10.   (sin , cos ), (cos , sin )
[ :  cos2 + sin2 = 1 ]
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11.    (2, 5)  (4, 1)    
 [:     ]

12. P(1, 1) Q(3, b) R(1, b + 4) 
   “b”    ?

[ :  QR   “P” ].
13.   (4, 0)  (0, x)   5    x   [    ]

(A) 2 (B) 3 (C) 4 (D) 5
14.   A(4, 3)    [    ]

(A) 1  (B) 7  (C) 5  (D) 3 
15. (7, 5), (5, 7)  (3, 3)       [    ]

(A) (3, 5) (B) (3, 5) (C) (3, 5) (D) (3, 5)
16.     (6, 0)  (0, 8)     [    ]

(A) (3, 4) (B) (6, 8) (C) (0, 0) (D) (4, 3)

 
●  
    

● X X YY  
  “O”     (0, 0).

●   Q1, Q2, Q3 Q4    
●   (x1 , 0), (x2, 0)  |x2 - x1|  (0, y1),

(0, y2)    |y2 - y1|  
●  A(x1, x2)  B(y1, y2)    (x2_x1) ^ 2 + (y2_ y1) ^ 2.

●             
●  p(x, y) A(x1, y1) B(x2, y2), m1 :m2

     
1 2 2 1 1 2 2 1

1 2 1 2
,

m x m x m y m y
m m m m

  
      m1 + m2  0.

●  1 : 1, 
  

● A(x1, y1), B(x2, y2)  C(x3, y3) ABC.      
 1 2 3 1 2 3,

3 3
x x x y y y    

  
.
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5.1.0   
       

●        
● 
   

●          
●          

5.1.1 
(

1)      
  (2)  
   

(i),(2)2 
2  1 1  6 
             





        (i)    (ii)

Area Perimeter of5.1 Plane figures

Unit

5 Mensuration 






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  (b)  (h) 

 A = 1
2

bh .

     

  

ABC AD   BC, AD 
 ABC  AD 



  A = bh

   
 (l )   (b) 
  , A = lb


     

 (A) = 1 22
d d

  
d1, d2     

CB D

A

 (b)

 (h)

D

A E B

C

D C

A B

 (l)

(b)

D

C

B

A

d1 d2
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b

h


  
      
    

A = 2

[

]    [
]

, A =  2

  h[a + b] a  bh


      


 

 ABCD   = 1 2( )
2

d h h


 ‘d’  AC    and h1, h2     

    
   

1. 

A = 
1
2

bh b - 

h - 

2.  1 2
1A [ ]
2

b h h  d-  

h1-     
   
h2 -     
 

A B

D
b

a

C

h

A

D

C

B

d h 2

h 1

h1

h2

d
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h

b

3.  A = lb l - 
b - 

4.  A = a2 a -   

5. 

A [ ]
2
h a b  a, b = 

h -  
      

6.  A = bh b - 
h -  (
      )

7.  1 2
1A
2

d d d1      
d2      

 1 : 6 4 
  
 :     (l) = 6

   (b) = 4

a

a

a

h

b

b

l
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                           (A) =     
=  6    4 = 24

              (P) = 2(l + b)

= 2(6 + 4)

= 2   10

= 20
 2 : ABCD, AB = 10 DE = 4 

  (i)  ABCD  
 (ii)  AD = 5  
BF    

:  (i)  (b) = 10 
 (h) = 4 
 (A)  = bh

 = 10   4 = 40 
(ii) BF  (h)  = ?

 (b) AD = 4 
 (A)= 40 2

     A = bh

    40 = 5   BF

   BF = 
40
4  = 10 .

 3 : ABC    
 :    (b) = 13 

 (h) = 6 

  (A) = 
1
2 bh

= 
1
2
136

= 13   3 = 39 .

C

BA E

D

F

10 cm

4 cm

13 cm

 6
 c

m

B C

A
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   
1.    

2. 
 192 2 

3. 40 
20?

4. PQRS    P 
PM SR  PM.

P QR  SR =
12 PM = 7.6 

(i)  PQRS
  

(ii) QR = 8    PN  
5. 6
       

6.      PQR   

A = 21 7 5 cm
2
        

A = 21 8 5 cm
2
        

7.  ABCD,  
   ?

7 cm

4 
cm

5 cm
3 

cm

7.6 cm

5.
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cm

S M

7.
6 

cm

R

N

P Q

12 cm

Q

P

R

7 cm

6 c
m

5 cm

S

A B

CD

40 cm

40 cm



345

10  



8. ABCD  
 

 4 : ABCD   
 :  (d1)  = 7.5 

 (d2)   = 5.6 

 A = 
1
2 d1d2.

, A = 
1
2
  7.5   5.6

 = 21 
 ABCD = 21 

 5 :  480  
24 8 
   
 :   = 24 

 = x 
  = 480 
  = 8 
     1 ( )

2
a b h   

      480  
1 (24 ) 8
2

x   

         480 = 96 + 4x
 480  96 = 4 x
         4x = 384

        x = 
384 96

4


    = 96 .

A BF
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

h

A B

CE
16cm

10cm

10cm
D

 6 : ABCD   
 : AC = h1 + h2 = 12 

 (BD) = 11 

     1 2
1 ( )
2

d h h 

1 11 12
2

  

= 11   6 = 66 2.

    
1.     4 : 1    

10        500     
   

2. , ABED AB = DE = 10 BEC
 72   CE = 16 ,    

3.    
   

    

     
    
  

D

A

C

B 12cm11cm
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

4.  10 
8.2  

5. ABCD AC = 10  AC
B D   5   6   

6.  5 : 3
16  960 
   

7. 16  5
4


8. 300 
45 30  
     20      

9.       

(i) (ii)

5.1.2   

  
           

3cm
8 cm 5cm

8 cm

7 cm
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

 1 :   60 
40 3

  
 : ABCD   

3       
 ABCD 

EFGH.   
    = 60 
    = 40 
  ABCD    = (40   60) = 2400 .
 = 3
  = 60 + (3 + 3) = 66 
  = 40  + (3 + 3)  = 46 
   = 66   46 = 3036 2.

 = 
= 3036  2400
= 636 

 2 :  90   60

    3   

(i) 


(ii)  `
110 
  

  :   ABCD 
PQRS
EFGH  3

(i)  PQRS EFGH.

A

H

FE

D C

B
3 m

3 m

3 m 3 m

G

A P Q B

E K L F

H N M G

D S R C
90 m

60 m

3 m

3 m
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

       KLMN       
      
     
PQ  =  3 ; PS  =  60 
EH  =  3 ; EF  =  90 
KL  =  3 ; KN =   3 
 = PQRS + EFGH - 
KLMN  

= (PS   PQ) + (EF   EH) - (KL   KN)
= (60   3) + (90   3)  (3   3)
= (180 + 270  9) 2
= 4412.

(ii)     = ` 110 /
    = 110   441 = ` 48,510/-

    
1. 45 2.5 
       

2. 18 12.5 
50  
           

5.1.3     


    
  S 

200

160 60 R
25 T 

110

70
25 L

40 Q 


30

 P 
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

       
1.      P, Q, R, S, T L 
2. PS      
3. PS  Q
R
T L 

4.  Q PS 
A 40  
RTL 

5.      

     

6. 
         
   
           
AC = PC  PA

= 110  30 = 80
CS = PS  PC

= 200  110 = 90
DS  = PS  PD

  = 200  160 = 40 
BD = PD  PB

 = 160  70 = 90 

 APQ    = 
1
2

b h 

 = 1 30 40
2
   = 600.

AQRS    = 
1 ( )
2

h a b 

             = 
1 AC(AQ CR)
2
 

S

P

Q
30
A 40

L
25

C R

T 25

200

160

60110

B
70

D
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                = 
1 80 (40 60)
2
  

                = 80   50

              = 4000 

CRS   = 
1 CR CS
2
 

= 
1 60 90
2
 

= 2700 

 PLTS  = 
1 ( )
2

h a b 

= 
1 LB (TL+SP)
2


= 
1 25 (90+200)
2
  (TL = BD = 90)

= 3625
       = 600 + 400 + 2700 + 3625

= 10,925 
:  PLTS BPL + 
BLTD  + TSD  ]

   
1.   
     

(i)  D  (ii)  C 
140 160

80 30  D  130
50 E 

50  50  C  90 60  B 
30  30 B  40 E  60

A  A 
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2.       

(i) 3  (ii) 3  (iii) 2 

(iv) 2      (v) 3 
3.      

(i) (ii) (iii)

4.           .

A

B

C

DE 4cm

4c
m

6c
m

F C

DE

8c
m

18
cm

18
cm

18cm

7cm

A B

CD

E

F

28cm

20cm

6c
m

15
cm

A B

C

D

E

F G

H

80

40

60

80

50

I

40

70

50

A

B

C

DE

F

G

H
40

30

50

I

20

K

80

40

40

80

60

70
50
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

5.1.4     
1 : 
3   
       

   

         
 2 :        (i),     
               (ii)    
    (iii),          

  (i)            (ii)  (iii)
 64      (iv)

  

  (iv)
 64 

       32       
       (iv).

   =        = l   b

 =        = 
1 2 r
2

r    = r2.

    = r2.

● ‘r’      ‘2r’ 
●    = 21 r

2


●  =  r +  r  = 
22 2
7

r r  = 
36
7

r   (   r ).

Half of the Circumference

Ra
di

us

r

O
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R

r

 :     22     
    
:        r    

 = 2r
       2r = 22

      
222 22
7

r  

      r  = 
1 722
2 22

   = 
7
2   = 3.5 

    = 3.5 
         = 2 222 7 7 cm

7 2 2
r      

 
  = 38.5  

   = 21
2

r  = 
1 38.5
2
  = 19.25  

5.1.5       
        


        


     

 R 
    ‘r’ 

   =  
= R2  r2 = (R2  r2)

      = (R2  r2)  (R  r) (R  r)

 :  
10       4     .

(i)    
(ii)    
(iii) 

   ( = 3.14)

 : (i)       = 10 
     = R2

      = 3.14   10   10  = 314  

4cm

10cm
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

42cm

d

10.5m

21m

21m

21
m

21m

21
m

(ii)     = 4
     = r2

= 3.14   42

= 3.14    16

= 50.24 
(iii)  =       

= 314   50.24

= 263.76 
()

= (R  r) (R  r)

= 
22 (10 4) (10 4)
7

 

= 3.14 (14) (6)

= 263.76
   

           

(i) (ii)

(iii) (iv)
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

360o

180o
90o

45o xo

rr r r r

  


(i) (ii) (iii) (iv) (v)

         
 

(i) 3600 2r
0

0

360 2 2
360

r r   

(ii) 1800 r
0

0

180 2
360

r r   

(iii) 900
2
r 090 2

360 2
rr 

  

(iv) 450
4
r 0

0

45 2
360 4

rr 
  

(v) x0 l
0

0 2
360

x r l  

      (l )  
0

0 2
360

x r       ‘r’   
 ‘x’  
   l 

0

0

2 360r
l x





0

0 2
360

xl r  

5.1.6     
        

        
    r  = r2.


        xo 

360o

xo

2 r

r

O

rxo

A B
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

          
: =  xo : 360o.

   OAB   = 
0

0360
x

    
0

2
0A

360
x r  

 :  180o 7 
 : r = 7 

  xo = 18o

      = 
0

0360
x

 r2  
0

2
0

18 22 7
360 7

  

18 22 7
360
 

 = 7.7  


1.           

(i) 35        (ii) 4.2  (iii) 15.4 
2. 264 , 22Take

7
   
 

.

3.       3 : 4      
4.    2200       200  
      

5.  25 
      

6.     264      
7. 452.5 
         

8.  A, B, C D 
     

ABCD   7

  BA

D C
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

9. 
49 3 cm2   

  
 


    

 
●       r   = r2.

●      r   = 2r.

● r       = 21
2

r

●      r

= r + 2r

= 
36
7

r

●     =  (R2  r2)


= (R + r) (R  r)

                   R -    
                             r -    

●    (l) = 
0

0 2
360

x r 

●     r = 
0

2
0360

x r

●         l   r  = 2
lr

.

7 cm 7 cm

600

7 cm

7 cm 7 cm7 cm

600600
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5.2.0   
       

●           
●       
●          
●   

5.2.1 
   

     

      

    
  
(l) = 5 
(b) = 3(h) = 2 
   CD, ADHE 
BCGF.

   

 

     
     

  


 

Surface Area5.2 and Volumes

l

l

b

b

h h

b

bb

b

h h

l

l

b b

h h

l

H G

E F

D C

A B

D C

D

A

C

B

(1)

(2)

(3) (4)

(5)

(6)

H

E

G

h = 2cm

C
D

A B

F

l = 5cm
b = 3cm





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  
= Area of (1) + (2) + (3) + (4) + (5) + (6)
= lh + lb + bh + bh +  lb + bh
= 2lb + 2lh + 2bh
= 2(lb + lh + bh)

(1), (3) (4) (6)      .
     

= (1) + (3) + (4) + (6)  
= lh + bh + bh + lh
= 2h (l + b)

    l = 5, b = 3, h = 3

     = 2(5  3 + 3   2 + 5   2) .
      = 2   31 
      = 62 

    = 2   3 (5 + 3)

           = 6   8 = 48 .
    l = b = h = a
       = 2(lb + bh + lh)

= 2(a2 + a2 + a2)
= 2(3a2)
= 6a2  

     = 2h (l + b)
= 2a(a + a)
= 2a   2a
= 4a2  

5.2.2   



     
       ?

   
  l

h

b

a

a

a
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


 
             ‘h’ 
   

=         
   = lb   h

       = lbh

    = lbh

 l, b, h   
     ‘a’  
   = a3  
        

 1          1350     
 
 :        = 6a2.

 6a2 = 1350

   a2 = 
1350

6

   a2 = 225

   a2 = 152

   a  = 15

 = 15 
    15 

=  a3  =  (15)3 = 3375 .
 2 :   l = 8, b = 6 , h = 5 .
      
 :       = 2h (l + b)

= 2   5 (8 + 6)

= 10(14)

= 140  
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

   = 2(lb + bh + lh)
= 2(8   6 + 6   5 + 85)
= 2(48 + 30 + 40)
= 2(118)

= 236 
                 = lbh

= 8   6   5

= 240 
   

1.  l = 12 , b = 10 h = 8
 

2.    10      
3.  50%
 

4.     1000        
5. 

(i) (ii)

6.          
(i)      
(ii)        

7.            
 12 , 10 7.5 

8.   1200  15  
 10     

9. 5  4  3  
    

10. 1728 
 

4
cm

.

4 cm.

4 c
m

.

8 cm.

5
cm

.

6 cm.



363

10  



5.2.3   
    

(i)  (i), (ii)  (iii)
(ii)  (i), (ii)  (iii)
(iii)        

 

       


       

    


 
     

        
      


     

  =    (h = b)

       (r) =    (2r = l)

      =   
=   
= 2r   h
= 2rh

h

r r

h h

r
(i) (ii) (iii)
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

      = 2rh

      :







     
      

=   +     +   
= 2rh + r2 +  r2

= 2rh + r2

= 2r (h + r)

      = 2r (h + r)

    r    ‘h’ 
  
  
        
 
‘r’
‘h’ 

    = r2     = r2   h

     =  r2h
   = r2h

    ‘r’  ‘h’ 

h

2r

h

r 2r
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

 1 :  14 
20 

22Take
7

   
 

.

 :    
   
    

 20 

  = h = 14 
        = r = 20 

    V = r2h

              = 
22 20 20 14
7
  

              = 17600 
  = 17600 

 2 :  11  4  
4 
 : 
  

     = r ,         = h

     = 2r  = 11 
222 11
7

r  

               r = 
7
4   

      h = 4 
   V = r2h

           = 
22 7 7
7 4 4
 

         = 38.5  

14
 c

m
.

14
 c

m
.

20 cm.
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

h

r r

h h

r
(i) (ii) (iii)

5.2.4   


         

    

(i)        ?

(ii)    

 (i)     

             

.(ii)
      

         
 (iii) 
  
       
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

A B

O

(a)

A B

(b)
O

(c)

lh

rO B

A

A B

O

r

h l
O

A

B
b1

b2

b3

    :
  (),   OB   AO   
AOB   
   (h) AO   
   (r) OB  
AOB 
AB2 = AO2 + OB2

AB2 = h2 + r2 (AB = l )
  l2 = h2 + r2

l = 2 2h r
:
  
 

(i)    (a)
(ii)   AOB   (b)
(iii) A, B 

AB
A B
  A, B 
   (c).

(iv) ?
      ?
   OA  OB        

  AB       
     



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

            OA, OB 
    AB 
     

      AOB      
          
 b1, b2, b3, ... 
‘h’   


            

   =     

=  1 2 3
1 1 1 ...
2 2 2

b l b l b l  

=  1 2 3
1 ( ...)
2

l b b b  

=  
1
2

l  (A B      )

=  
1 (2 )
2

l r

=  rl.
      = rl.

     


           



   = r2

 = + 
=  rl +  r2

=  r (l + r)

      =  r (l + r)
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

    :

 
       

(i) 
       

(ii)    
  

(iii) 
      


  ?
              

    
           

     = 21
3

r h

      r  h 

r
h

h

r
h

h

r
h

h

h

rr
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

A

h

BO

l

r

 1 : 5.6 158.4 
    
:   =  5.6 ,   = h,  =  l

     = rl = 158.4 .
22 5.6 158.4
7

l   

     
158.4 7
22 5.6

l 




18 9cm.
2

  

    l2 = r2 + h2

  h2 = r2  l2

= 92  (5.6)2

= 81  31.36

h2 = 49.64.

h = 49.64

h = 7.05  
 2 :  3
    8     

(i) 70 
(ii)  3.5   
 

 :    = 8 

 r =  
8
2  = 4

h = 3
 l = 2 2h r

= 2 24 3

= 25 5m 
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

     = rl

= 
22 4 5
7
 

= 
440
7  

   = 21
3

r h

   = 
1 22 4 4 3
3 7
   

   = 
352

7  

(i)         
=         

= 
440 70
7



= 4400/-

(ii)        

= 
Volume of conical Tent

Amount of air required for each person

= 
352 3.5

7


= 14.36 = 14  .

    
1.  308 8 
    

2. 
?

3. 22   15    7.5  
14        

    
     
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

4.       3.5  10   
(i)      
(ii) 40 

5. 38.5 77 
   

6.     462      7   
  

7.  308 14 
(i)   
(ii)        

8. 15 2160  


9.        51159
7      

 4254
7      

5.2.5 

(i) (ii) (iii)

 (i) 

  


   


   

             
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10  



    
          
       


  
     
      
      




  
   


   (r)   (r)

      
     = 4     

            = 4r2.

             = 4r2      ‘r’ 
  

   = 34
3

r      ‘r’  


   
        
 

          

      

          
  
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10  




    

       
1
2

      
21 4

2
r 

= 2r2.

       = 2r2.

       
  = r2.

     
      

      =     +   
= 2r2 + r2

= 3r2.

         = 3r2.

         = 
1
2
   

31 4
2 3

r 

32 .
3

r

 1 :        154     
 

 :       = 4r2.

4r2 = 154
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10  



2224
7

r     = 154

  r2   = 
2

2

154 7 7
4 22 2






   r    = 
7
2

     r  =  3.5 

 2 :  5
35 

 :      R 
  r 

 = 5 

  R = (r + 5) 

= (35 + 5) 

= 40 

      =       

           +       

           +   

= 2R2 + 2r2 + (R2  r2)

=  (2R2 + 2r2 + R2  r2)

= (3R2 + r2)

= 2 2 222 (3 40 35 ) cm
7

 

6025 22
7




= 18935.71  ()

35 cm 5 cm
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10  



 3 : 3.5 
   
 :       

=     

= 32
3

r

= 
2 22 3.5 3.5 .35 cm
3 7
     

= 89.8  ().

   
1.  3.5 
 

2. 108
2
7 

3. 44 
 

4. 21 5 


5.  2:3.  
   

6. 10  ( = 3.14)
7.  14 28 
         

8. 0.25 
5      
 

9.      2.1      11.34 /3 
         

10. 5 3 1
3  

    
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10  



 
●           6   

4      
●    l,  ‘b’  ‘h’  
          = 2(lb + bh + lh)

     = 2h (l + b)

              =  lbh

●     ‘l’   
     =  6l2

      = 4l2

     = l3

●              
●       ‘r’  ‘h’  
      = 2 rh

      = 2 r(r + h)

   = r2h

● 
 
         

●   
   (l)  

l2 = h2 + r2

   h  r  
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

●    r  h  ,  l   
      = rl

     = r (l + r)

   = 21
3

r h

● 
       

●        
          
        

●     ‘r’  
     =  4r2

  =
4
3 r2

● 
         

●        = 2r2

       = 3r2

    = 
2
3 r2
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5.3.0   
       

● 


●  
        

●     
● 
  

● 
5.3.1 
     


    

             

Combination of  Solids5.3



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 :

          5   
 
 

               
               
               
              
      

                
                 

              
                

        
     
       

  = 
+       +      

     
            

        


  
         



     
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

 = + 
     

  
        
1 :  

5 3.5 

   2Take =
7
  

 

 :       
    
   =

 + 
    

       
= 22 r

= 222 3.5 3.52 cm
7 2 2

     

  =      
3.55 3.25cm
2

    
 

   
l = 2 2r h

= 
2

23.5 (3.25) 3.7 cm(approx)
2

    
 

  

       =  rl

  = 222 3.5 3.7 cm
7 2
 

5 cm

3.5 cm
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

     
   = 2 222 3.5 3.5 22 3.52 cm 3.7 cm

7 2 2 7 2
              

= 222 3.5 (3.5 3.7) cm
7 2
 

= 211 0.5 7.2 cm   = 39.6  

   
1.              
6 4  
  [ = 3.14]

2.  
          8   
    10  6
          [ = 3.14].

3. 64  
        


1.    64      
        

2.      
1.4 8
   20       

3. 
  

4.  
 
145
    

 
● 
● 
      
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

6.0   
       

●          
●          


● 0o, 30o, 45o, 60o, 90o  
● 

6.1 
       


 8,848  29,029  


 
 45  150
 


  ?

   

    


Trigonometry - Its6.0 Applications

Unit

6 Trigonometry




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10  




           

   Tri Gonan
‘Metron’
   

      
6.2     
 ( ):

  :   
      

, ABC 
C. 0C 90  .

900 
           ‘AB’  

          
        

   , AB2 = BC2 +AC2.   AB = c, BC = a  
AC = b,     c2 = a2 + b2      
  
 - 1 :  PQR,      R     PR = 7
 QR = 24    PQ    .   
7 24
  
: PQR  0R 90     

 PQ     PR = 7, QR = 24 

PQ2 = PR2 + QR2

= 72 + 242

= 49 + 576 = 625 = 252

     PQ2 =252,   PQ = 25
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

         
:

      
OA 
PA   OP   

   

1. 2 3
2
3

2. 4 6
4 2
6 3


3. 6 9
6 2
9 3


4. 8 12
8 2

12 3


       
   

    37o  
 5 , 10 , 15 

     
     370       

        
 C ,    AB

 C ,BC

 C  AC 

  
AC

  
AC



 A    







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

    
1.  A   A

     
2.       

(i) Q   Q  



(ii) R   R  
 

3. PQR , 0P 90 , Q     , PQ = 17, QR = 15 , PR = 8, 
            
            

   
 

ABC
B ABC A  
    

oppositeside to A BCsin A
Hypotenuse AC


 

 A 
  A

adjacent side to A ABcosin e A
Hypotenuse AC


 

 A  
A

opposite side to A BCtangent A
Adjacent side to A AB


 



   ‘sin A’, ‘cos A’  ‘tan A’

P

RQ 10

5
5 3




A   


A  
A   

A   









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10  





2 cm 1 cm

30o

  A   .        
BCsin
AC

 

ABcos
AC

 

BCtan
AB

 


        
sin 300  sin600  
    

 300           
     300        

 - 2 :  ABC, 0B 90 , 
0A 30     AC = 2  

BC = 1  
: , 2 2 2AB AC BC 

        = 2 22 1

        = 4  1 = 3

 AB2 = 3   AB = 3
 AB = 3, BC = 1  AC = 2  
  30o    

o
o oppositeside to30 BC 1sin 30

Hypotenuse AC 2
  

o
o adjacent side to30 AB 3

cos30
Hypotenuse AC 2

  

o
o

o
opposite side to30 BC 1tan 30

ABadjacent side to30 3
  

A   










300  

300  

300  
300   


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10  



A

5 cm

C
12 cm

B 

X

Z

Y
x

5cm

4cm

 3 :  XZ = 5 XY = 4 XYZ sinx, cosx  tanx.
  ,  Y = 900, X = x0.

:          
  X  = xo, XZ = 5  
XY = 4  
YZ 
 
 YZ2 = XZ2  XY2 = 52  42

= 25  16 = 9 = 32.

YZ = 3  , XZ = 5 XY = 4  

sin x = 
YZ 3 ;
XZ 5

  cos x = 
XY 4
XZ 5

   tan x = 
YZ 3
XY 4



    
1.        

(i) sin A, cos A  tan A

(ii) sin C, cos C  tan C

2. PQRR  P = ,  PR = 5 QR = 12
 sin , cos   tan    

3. ABC,B,AC = 10 AB = 6 
sin C, cos C,  tan C    

4. PQR,Q,   PQ = 5  PR = 7  
sin P, cos P, sin R  cos R.  sin P - cos R.

    

  A   :

sin A = 
opposite side to A BC

Hypotenuse AC




cos A = 
adjacent side to A AB

Hypotenuse AC




tan A = 
opposite side to A BC
adjacent side to A AB






A 


A 


A 
A  A   









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10  



A

5 cm

C
12 cm

B 

 sin A, cos A  tan A  cosecant A, secant
A cotangent A 

    

sin A = 
opposite side to A BC

Hypotenuse AC


 cosecant A = 
Hypotenuse AC

opposite side to A BC




cos A = 
adjacent side to A AB

Hypotenuse AC


 secant A = 
Hypotenuse AC

adjacent side to A AB




tan A = 
opposite side to A BC
adjacent side to A AB





cotangent A = 

adjacent side to A AB
opposite side to A BC






 ‘cosecant A’, ‘secant A’,  ‘cotangent A’ 
 ‘cosec A’, ‘sec A’  ‘cot A’ 

 sin x = 
3
5     cosec x = 

5
3

cos x = 
4
5    sec x = 

5
4

 tan x = 
3
4    cot x = 

4
3

1. Sin A  sin     A       
2. sin sin × 
3.         
    ( a) × (a  ) = 1
      

sin x × cosec x = 1
cos x × sec x=1
tan x × cot x=1

 
 4 :  ABC,C    B  = ,   AC = 5  
BC = 12            
: ABCC B = ,   AC =
5 BC = 12 
  AB     

AB2 = AC2 + BC2 = 52 + 122 = 25 + 144 = 169 = 132.

A 


A 


A 
A 




A 

A 

A 
A 
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 AB = 13  AC = 5 BC = 12 
AC 5sin = ;
AB 13

 
BC 12cos =
AB 13

     AC 5tan =
BC 12

 

,  5sin =
13

    cosec 13=
5



12cos =
13

      13sec =
12



            5tan =
12

     12cot =
5



    
1.    ABC B  
    
(i) (ii)

(iii) (iv)

2.  sin = ,x
y

  cos = z
y

   tan = x
z

   cosec , sec  cot 

  ?
3. PQR R  Q  = z,   PR = 15 QR =

8  z 
4.  ABC, B = 900, BC = 5, AB = 4, AC= 41 , sin

A, cos A  tanA.     
5. ABC   BAB = 40 , BC = 9  AC =

41,   sin C, cot C, cos A  cot A     
6. ABC, B = 900.  AB = BC = 2AC = 2 2 sec C, cosec

C,  cot C     

 

B 

A 

C 

10cm 

8 cm 

6 cm 

B

A

C7 cm
B

A

CB

A

C7 cm

24cm 25cm

A

C

A

C

A

CC
12cm

13cm
5cm

C

A

B C

A

B C

A

B

5cm

4cm
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

 

-A 

C

B

2 
1 

√3 

60° 

30° 

6.3     
(0º,30º,45º, 60º, 90º)

 300           
30o   

   30o, 60o, 90o       1: 3 :2.

ABC  B = 90o, A = 30o, C = 60o. 30o 
BC = 1 AB = 3   AC = 2  

sin 30o = 
BC 1
AC 2

     cosec 30o = 2

cos 30o = 
AB 3
AC 2

    sec 30o = 
2
3

tan 30o = 
BC 1
AB 3

    cot 30o = 3

60o   
   600      
ABC,      
 60o     = 3

                         = 1

                        = 2

 , sin 60o = 
AB 3
AC 2

   cosec 60o = 
2
3

     cos 60o = 
BC 1
AC 2

    sec 60o = 2

     tan 60o =  
AB 3
BC

    cot 60o = 
1
3

   45 o   
    45o      
        45o, 45o, 90o 
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 P O 

   AB = 1  AB = BC  BC = 1

 = AC2 = AB2 + BC2

                                 = 12 + 12 = 1 + 1

    AC2 = 2

                            AC = 2

 A = 45, BC = 1

                        AB = 1

                         AC = 2

Sin 45o = 
BC 1
AC 2

 cosec450 = 2

cos 45o = 
AB 1
AC 2

 sec 45o = 2

tan 45o = 
BC 1
AB

 cot 450 = 1

 00  900   
   0o         
 OP      1    

OR = 1 OP     .

RQ     
 OR OP   (‘’)      RQ  


   

 

-A 

C

 

B 1 

1 

√2 45° 

45° 

P 

R 

O 
�� 

R

O P
Q

 

1 
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2  RQ
“0”
‘’ “0” OR, OQ
  OR = OQ
  = 00,

  RQ = 0, OQ = OR = 1

sin 00 = 
RQ 0 0
OR 1

  cosec 00 =  
OR 1
RQ 0

  (  )

cos 00 = 
OQ 1 1
OR 1

  sec 00 = 
OR 1 1
OQ 1

 

tan 00 = 
RQ 0 0
OQ 1

  cot 00 =  
OQ 1
RQ 0

  (  )

    90o       
  OP   1   .

OR = 1    , OP    

RQ     .
  ,    

 OR  OP     (‘’)
 RQ
 

   
 RQ 

,OR, OQ OR = OQ
“900” OQ 
   = 900.

P 

R 

O 
�� 

1 unit 

 P O 

 

R 

�� 
1 unit 

 O 
Q P 

 

R 

R 
R 

Q Q Q 
O P 

1 unit 

1unit
1unit

QO

R

Q

R

Q

R

Q

R

P
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

RQ = 0, OQ = OR = 1

sin 90 = 
RQ 1 1
OR 1

                  cosec 900 = 
OR 1 1
RQ 1

 

cos 900 = 
OQ 0 0
OR 1

                 sec 900 = 
OR 1
OQ 0

   (  )

tan 900 = 
RQ 1
OQ 0

  ( ) cot 900 = 
OR 0 0
RQ 1

 


0º, 30º,45º, 60º   90º.

      ‘sin’    300    1
2  

sin 300 = 
1
2          

 :  (sin2, cos2, tan2 (sin )2, (cos ))2, (tan )2 
sin2, cos2, tan2 
  

        
 0o 30o 45o 60o 90o

sin  0
1
2

1
2

3
2

1

cos  1
3

2
1
2

1
2 0

tan  0
1
3 1 3 

cosec   2 2
2
3 1

sec  1
2
3 2 2 

cot   3 1
1
3 0
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

 5 : cos 600 + sin 300 tan 450    

:    cos 600 =
1
2 , sin 300 = 

1
2    tan 450=1

cos 600 + sin 300  tan 450

=
1
2  +  

1
2   1

= 1  1 = 0

 6 : cot2 300 + sec2 450 + cosec2450 cos 600    

:  cot 300 = 3 , sec 450= 2    cosec 450= 2  and cos 600=
1
2

cot2300 + sec2450 + cosec2450cos600

=       2 2 2 13 2 2
2

  

                = 3 + 2 + 2 
1
2

  = 5 + 1 = 6

 7 :  
0 0 0

0 0 0

tan 45 sec60 5sin 90
cosec30 cot 45 2cos 0

    

:   ,  tan 450 = 1, cosec 300 = 2, sec 600 = 2,

cot 450 = 1, sin 900 = 1 and cos 00 = 1

0 0 0

0 0 0

tan 45 sec60 5sin 90
cosec30 cot 45 2cos 0

 

1 1
2 1 2 1

 
  



1 2
2 2


  

5 0.
2 2


  

 8 : tan2A = 2

2 tan A
1 tan A

   A = 300   

:    A = 300     tan 300 = 
1
3

  tan 600 = 3

LHS = tan2A = tan (2   300) = tan 600 = 3
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

RHS  =  
0

22 2 0

12
2 tan A 2 tan 30 3 3

1 tan A 1 tan 30 11
3

 
   

  
   

   

  LHS  =  RHS.

 9 :  sin (A + B) = 1  cos (A – B) = 1, 00 <  A + B < 900, A > B, 
A B    
 : ,  sin(A + B) = 1  sin 900 = 1

sin (A + B) = sin 900

  A + B = 900 ...(i)

 cos (A – B) = 1   cos00 = 1

     A – B = 00 ...(ii)

(i)  (ii), 
A + B + A – B = 900

2A = 900 or A = 450

 (ii)   B = A = 450

, A = 450  B = 450

 10 :  cos (200+ x) = sin 300,   x    .

: cos (200+ x) = sin 300     sin 300= 
1
2  & cos 600= 

1
2

  cos (200+ x) = cos 600

       (200 + x)  = 600

 x = 600– 200 = 400

, x = 400.

 11 : tan 2x – 3  = 0   x     
 :   

tan 2x – 3  = 0

 tan 2x = 3  = tan 600

    2x = 600    x = 300 
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

    
1.     

(i) sin2600+ cos2450

(ii) 2 sin2300– 2 cos2450+ tan2 600

(iii) 4 sin2600+ 3 tan2300– 8 sin2450cos 450

(iv) 4(sin4300+ cos4600) – 3(cos2450– 2 sin2450)

(v)
2 0 2 0 2 0

2 0 2 0
5cos 60 4sec 30 tan 45

sin 30 cos 30
 



2.   A = 300    

(i) 2

2 tan Asin 2A
1 tan A




(ii)
2

2

1 tan Acos 2A
1 tan A





(iii) cos 3A = 4 cos3A  3 cos A

4.  sin (A – B) = 
1
2 ,  cos (A + B) = 

1
2 , 00< A + B < 900, A > B,  A A 

B    

5.  sin (A + 2B) = 
3

2
  cos (A + 4B) = 0,  A  B

6.   cos (400 + 2x) = sin 300,   x    
     

 0º, 30º,45º,
60º  90º    

        ?
         ?

 12 : ABC   B   , BC = 5 ,  BAC = 300  
AB AC    
: BAC = 300   A = 300 BC = 5 

 sin A = 
BC
AC

300

A

C B5 cm
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

sin 300= 
5

AC

   
1 5
2 AC


AC = 2 × 5 = 10 

AB2 = AC2– BC2 (OR)  2 2AB = AC BC

2 2AB = 10 5 = 100 25 75 5 3cm     
, AC = 10   AB = 5 3cm .

 13: ABC C, AC = 4 AB = 8 
A B.    

:   AC = 4  AB = 8 

 sin B = 
BC 4 1
AC 8 2

   = sin 300

 B = 300 or  B = 300

, In ABC,    A  + B = 900  C = 900

A = 900 B = 900 – 300 = 600

 A  = 600 and  B = 300.

    
1. XYZ Z,  XY= 50 X = 450, YZ XZ
2.  PQR QPQ = 5  R = 300, QR PR


3.  ABC  B = 900, AB = 600 AC = 1200 A  C
 

4. MPC  M = 900, MP = 50 2  PC = 50   P C


5. GOD O,  OD = 30 G = 36.870, GO  GD

  [tan(36.870) =
3
4 ]

A

CB

4 cm
8 cm
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6.4      


8,848 29,029 
        45   150  


        ?

    

 


      
  (Angle of Elevation)

(P)
(O)


    

    O  
P OP OQ
    
 
(Angle of Depression)

(O) 

       
OX 
OY 
     
O = X= .

O







P


Q

X

OY 





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






B

x

C

AD

       
   

      
 

(i) 
       

(ii) 
(iii)               


 
          
-14 :  d
     o         
 :      :

 - 15 : 
   o        x 
     
 :

   DAC = ACB =  (?)

d



d



A

B C
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






2

1

2

E

D

A

B

C

h

 - 16 :  
            1   
 2 h 

 :     
BDA = DAE. (?)

    
1. 600  
10 

2.  
    450     20    
   

3. 600 
1 
 

           
 17 : 600 
   10          
 : AC      , AC  600   AB
  
   AC = 10 ...( )
 (A)   (B)     
 AB
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

A, AC AB   

          cos A = 
AB
AC

        cos 600 = 
AB
10

      
1 AB
2 10


AB = 
10
2
 5 

     5  
 18 : 30 
300 ( 3
= 1.73 )
:    h 
C, B  30       

  ,  BCA = 300, BC = 30 
 ABC,    tan 300 = 

AB
BC

  
1 h

303


30 30 3 10 3 10 1.73 17.3meters
3 3 3

h      



 19 : 7 3  
      300    
: BC h 
     

AB  3
   h.

 AB = h × 3  = h 3

ABC, tan   = 
BC
AB

              tan  = 
3

h
h

     tan  = 
1
3

600

A B

C

C B

A

30 m

h m

30o

A B

C

h

300 3h
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

        tan 300 = 
1
3

        = 300

 7        300 
 20 :           
     450     20    
       ?
 :  OR   45o OP 
 OP || QR OR   
 oPOR = ORG = 45 

   OQ = 20 

     = OR = d

 OQR , sin 450 = 
OQ
OR

   
1 20

d2


           20 2 20 1.414 28.28 metersd     
         28.28  

    
1. 100 600 
 

2.  600       
  3       

3. 50 600
            

4. 600
12 
     

5.  100 600


6. 100          100    
    

O P

RQ 45o

45o
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

       
 21 :             60o

     40     30o  
         
: AB   h 

BC = x    
C  D        
600  300 
 ABC  0 ΑBtan 60

BC


 3  = 
h
x

   h  = 3 x  ... (i)

  ABD 

tan300 = 
AB
BD

1
403

h
x


    ... (ii)

 (i)  (ii), 
1 3

403
x

x




   
3x = x + 40x

  2x = 40

       x = 20

 (i),  h = 3 20 20 1.732 34.64   

    20     34.64  
 22 :  30o
60o50 
 
 :  PQ   50  AB    x   

  AQB = 30o   PBQ = 60o
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

 ABQ, 
    tan 300 = 

AB
QB

1
QB3
x



QB = 3x ... (i)

 , PQB 
   tan 600 = 

PQ
QB
503
QB



QB = 
503

3
 ... (ii)

 (i)  (ii),   
503

3
x 

   
50 16.67
3

x  

   16.67  
 23: 100 
        450  600    
      
:  PQ    100  A B    

 A    60o   B  45o 
 XQA = QAP = 600

  YQB = QBP = 450

  QPB,
0 QPtan 45

BP


       
1001
BP



      BP = 100 …(i)

  QPA,
  0 QPtan 60

AP
 60o

Y XQ

B P A

45o 60o

45o

100 m

A

B Q

x m

50 m

P

60o 30o
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

      
1003
AP



      AP   = 
100 100 3 100 1.732 57.74

3 33


  

       AP = 57.74 …(ii)

      = AP + PA

    = 100 + 57.74 
    = 157.74 

   
1.       

100 60o 30o
        

2. 3000 
 
60o  45o           
 

3.      300  
             
600


1. PQR, PR = 7QR = 25,R  P -

R    
2.  ABC, B AC = 7.5 ,  AB = 6 . 
  C         sin A = cos C.

3.  PQR Q, PQ=1 QR = 2. sin
P, cos P, sin R  cos R.     sin P = cos R.

4.    
(i) Sin60o  cos30o + sin30o cos60o

(ii)
4
3 tan2 60° + 3cos2 30°  2 sec2  30°  

4
3 cot2  60°

(iii) tan260o  sin230o  cos2600

(iv) (cosec2450 sec2300)(sin2300 + 4 cot2450  sec2600)
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10  



(v)
0 0 0

0 0

sin 30 sin 90 2cos 0
tan30 tan 60
 

(vi) 2 0
2 0 2 0

4 4 cos 45
cot 30 sin 60

 

5.  x, if sinx = cos x    x    
6.   a = 300  600  . sinA = tanA cosA   
7.  a = 300  450.  . cos 2A = cos2A  sin2A   
8.  tan(A + B) = 3   tan (A   B) = 1, 00< A + B < 900, A B
    

9. sin (2x + 10)0 = 0.5 x x.
10.  tan (5x  2020)0 = 12000 < x < 2050, x.
11. 5 3  5 

     
12. 100  

  30 h 
13. 

60o  30o       
14.  760o

    45o        
15.           

    30o  60o      10 
          ?

16. 
      30o  45o      100
          

17.       45 3       30o  
  60o        

18.  80  
30o160
     

19. 10     
60o  45o 
 ( 3  =1.73 )
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

20.  1.6 
60o
45o      


●   
    

sin A = 
opposite side to A BC

Hypotenuse AC


 cosec A = 
Hypotenuse AC

opposite side to A BC




cos A = 
adjacent side to A AB

Hypotenuse AC


 sec A = 
Hypotenuse AC

adjacent side to A AB




tan A = 
opposite side to A BC
adjacent side to A AB





cot A = 

adjacent side to A AB
opposite side to A BC






●         
sin x cosec x = 1
cos x sec x = 1
tan x cot x = 1

● 00, 300, 450, 600, 900

● 
●  

        
 0o 30o 45o 60o 90o

sin  0
1
2

1
2

3
2

1

cos  1
3

2
1
2

1
2 0

tan  0
1
3 1 3 

cosec   2 2
2
3 1

sec  1
2
3 2 2 

cot  not defined 3 1
1
3 0

A 


A 


A 
A 




A 

A 

A 
A 
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

7.1.0   
       

●    
●       
●          


●           


7.1.1 


     
              
 : 

   
 : 


       

 :        ?
 : 

    
 :       
 :    

         
          

      
  

Introduction to 
Statistics7.1

Unit

7 Statistics





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

  

              
    
7.1.2   





 
      

(i)       
(ii)      
(iii)         
(iv)        


1.            
     ?

2.          


  (  (i), (ii), (iv)).
(iii) 


             
    
    
7.1.3   

             
   
      

15     50       
25, 34, 42, 20, 39, 50, 28, 30, 50, 11, 20, 42, 45, 40, 7.

        
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10  




   
 

    7  50 
  = 50   7 = 43,

       7  50   
           

(i)       
(ii)    60%       


(i)  25 50 
    
15 
       

7, 11, 20, 20, 25, 28, 30, 34, 39, 40, 42, 42, 45, 50, 50

     8       34 

(ii)  5060% ( 60 50 30
100

  ).

9   60%        (30  ).
      

              
 
 - 1 : 50 10
.

5, 8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,

8, 6, 7, 10, 2, 1, 1, 3, 4,4, 5, 8, 6, 7, 10,

2,8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,

8, 6,4, 5, 8
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

:    
1 |||| | 6

2 |||| | 6

3 ||| 3

4 |||| |||| 9

5 |||| || 7

6 |||| 5

7 || 2

8 |||| | 6

9 || 2

10 |||| 4
 50

         
  


49 
4    9 


        






      

(i) 
(ii)      ‘I’    ?
(iii)              ?

 (i) 
 (ii)  
  (iii)          


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

    
1-3    () |||| |||| |||| 15

4-5 () |||| |||| |||| | 16

6-10 () |||| |||| |||| |||| 19


      

           
   
 - 2 : 50 :
35, 45, 55, 50, 30, 110, 95, 40, 70, 100, 60, 80, 85, 60, 52, 95, 98, 35, 47, 45, 105, 90,
30, 50, 75, 95, 85, 80, 35, 45, 40, 50, 60, 65, 55, 45, 30, 90, 115, 65, 60, 40, 100, 55,
75, 110, 85, 95, 55, 50

 30-39, 40-49, 50-59, .... 100-109, 110-119. (
 30 115). 
              10  
 
 30-39, 30 39 ’.

()   ()

30-39 |||| | 6

40-49 |||| ||| 8

50-59 |||| |||| 9

60-69 |||| | 6

70-79 ||| 3

80-89 |||| 5

90-99 |||| || 7

100-109 ||| 3

110-119 ||| 3

 50
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

              
     

               
  30-39, 40-49 ...     
               
  (Range)
 (=  ). 
            
          30-35, 36-40 

   
20-29 19.5-29.5
30-39 29.5-39.5
40-49 39.5-49.5
50-59 49.5-59.5
60-69 59.5-69.5
70-79 69.5-79.5
80-89 79.5-89.5
90-99 89.5-99.5
100-109 99.5-109.5
110-119 109.5-119.5
120-129 119.5-129.5

   39.5        
 39.5  30-39     40-49.     

            
            


           
        

 39.5  29.5-39.5  39.5 - 49.5
   
         

 39.5  39.5 - 49.5  
 30-40, 40-50, 50-60, ....      

    
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10  




    
      90  99   10  (99.5  89.5 = 10) 10.
 - 3 : 30 (%)


98.1 98.6 99.2 90.3 86.5 95.3 92.9  96.3 94.2 95.1
89.2 92.3 97.1 93.5 92.7 95.1 97.2  93.3 95.2 97.3
96.0 92.1 84.9 90.0 95.7 98.3 97.3 96.1 92.1 89.0
(i) 84-86, 86, -88  
(ii)     ?
: (i)     

         
84-86 | 1
86-88 | 1
88-90 || 2
90-92 || 2
92-94 |||| || 7
94-96 |||| | 6
96-98 |||| || 7
98-100 |||| 4

(ii)  99.2 - 84.9 = 14.3.
[: 90, 90-92       96, 96-98    ]
    

1.    
  5  6  7  8  9  10 
 5 11 19 31 40 45

2. 32 
 

110 184 129 141 105 134 136  176  155
145 150 160 160 152 201 159 203 146
177 139 105 140 190 158 203 108 129
118 112 169 140 185
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10  



3. 30   
 
46 31 74 68 42 54 14 93 72 53 59
38 16 88 27 44 63 43 81 64 77 62
53 40 71 60 08  68 50 58

0-9, 10-19 
49     

4. 40 
     

25-31 12

31-37 15

37-43 7

43-49 5

49-55 1

 40

(i)  ?
(ii) 37-43     ?
(iii) 49-55     ?


1. 53, 61, 48, 60, 78, 68, 55, 100, 67, 90.    
2. 
 5  6  7  8  9  10 
 8 22 15 25 32 40

3.    36       
A O A O A B O A B A B O
B O B O O A B O B AB O A
O O O A AB O A B O A O B



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10  



4.  30 
 
1 2 3 2 3 1 1 1 0 3 2 1
2 2 1 1 2 3 2 0 3 0 1 2
3 2 2 3 1 1

     

5.  TV  SMS    A –
 , B –   , C –   
   SMS   
A B A  B C B

A B B A C C B B A B

B A B C B A B C B A

B B A B B C B A B A

B C B B A B C B B A

B B A B B A B C B A

B B A B C A B B A


        

 
●  
       

●      
      

● 
    

●           
         
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10  



● 
        

● 


● 
thn 1

2
 

 
 

  

● 

 
thn

2
 
 
 

 
thn 1

2
  
 

 

● 


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10  



7.2.0   
       

●      
● 
● 
● 
● 
    

7.2.1 
   

   
- 1 : 200 50
20   
- 2 :            :

 1 2 3 4 5 6 7 8 9 10

 12 14 15 15 15 16 17 18 90 95
()

- 3 : ?
1.  15%
2.  12%
3.  60%
4.  13%

  ()
    30.7 
  
    12  18        

Measure of  Central7.2 Tendency



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

            

         

 
     5   
   

 1st 2nd 3rd 4th 5th

  50 50 76 31 100

    65 23 100 100 10

          
    = 

307
5  = 61.4

    = 
298
5  = 59.6

  
             
      
     

 100 76 50 50 31

 100 100 65 23 10
         65      

50       
            

  
               

  
              

               
  50 
 100         

      
7.2.2 

       
                   
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

 Sum of observations
Number of observations

x     = ixx
n




   
 - 1 : 4 , 5,
12 , 3, 6, 8, 0.5 
 :  

  (n) = 7

  ixx
n


  = 1 2 3 .... nx x x x
n

  
  x1, x2, x3....xn  

 x   = 
4 5 12 3 6 8 0.5 38.5

7 7
     

  = 5.5 

- 2 :  10, 12, 18, 13, P 17  15 P

 :      ixx
n




15 = 
10 12 18 13 P 17

6
    

90 = 70 + P

P = 20.

   
40 

   
  (x)     30 32 33 35 37 41

 (f ) 5 9 15 6 3 2

  40   
 5 

      5    30      5 × 30
= 150           

  Sum of all the observations
Total number of observations

x 

  = 
5 30 9 32 15 33 6 35 3 37 2 41 1336

5 9 15 6 3 2 40
          


    

 = 33.40kg.


  

   
   
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

  x1,  x2,  x3,  x4,  x5,  x6      f1, f2,  f3,  f4,
f5,  f6        

 1 1 2 2 3 3 4 4 5 5 6 6

1 2 3 4 6

i i

i

f x f x f x f x f x f x f xx
f f f f f f f

     
 

     

i i

i

f xx
f


 



 - 3 :      
x 5 10 15 20 25

f 3 10 25 7 5

 :  - 1 :     fi   xi   
- 2 :    ( fi)  fi   xi   ( fixi)  

 - 3:  755
50

i i

i

f xx
f


 


 = 15.1

xi fi fixi

5 3 15

10 10 100

15 25 375

20 7 140

25 5 125

 fi = 50  fixi = 755

 - 4 :      7.5   ‘A’    
 5 6 7 8 9 10

 3 10 17 A 8 4

:  ( fi) = 42 + A

fi × xi    ( fixi) = 306 + 8A

 i

i

f xix
f






 = 7.5

,  306 8A7.5
42 A





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

  7.5(42 + A) = 306 + 8 AA

  7.5   42 + 7.5A = 306 + 8A

  315 + 7.5A = 306 + 8A

  315  306 = 8A  7.5A

    9 = 0.5 AA

    A = 18

    
 - 5 :        

X 10 12 14 16 18 20 22

F 4 5 8 10 7 4 2

:
(i) 
           

x 

7

1
7

1

622 15.55
40

i i
i

i
i

f x

f





 



xi fi i if x

10 4 40
12 5 60
14 8 112

 16A 10 160
18 7 126
20 4 80
22 2 44

7

1
i

i
f


 = 40

7

1
i i

i
f x


 = 622

(ii) 
            
 ‘16’,  A = 16 
     
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

= 40

xi fi di = xiA fi di

10 4 6 24

12 5 4 20
14 8 2 16
16 10 0 0
18 7 +2 +14
20 4 +4 +16
22 2 +6 +12

40 60+42 = 18

  fi   di    = 60 + 40
      fidi = 18

   A i i

i

f dx
f


 


= 

1816
40
   

 

       = 16  0.45
  = 15.55.

   
 6 : ZPHS 30 

   (xi )     10   20   36   40   50   56   60   70   72   80   88   92   95

   ( fi)  1   1   3   4   3   2   4   4   1   1   2   3   1

 : 

  i if x
  (xi ) ( fi)

10 1 10
20 1 20
36 3 108
40 4 160
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

50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95

         if  =30              i if x = 1779

, 1779 59.3
30

i i

i

f xx
f


  



 59.3.
  



15

  4  
40     40-55      25-40    
   
 10-25 25-40 40-55 55-70 70-85 85-100

 2 3 7 6 6 6


            
  
              
           

 =  
upper class limit  + Lower class limit

2
 
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10  



10-25,10 25 17.5
2


  
         xi     
     

 (fi)   (xi) fixi

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0

85-100 6 92.5 555.0

 fi = 30 fi xi = 1860.0

       fi xi      x

x  = 
1860 62

30
i i

i

f x
f


 



            


               
 62            

 x1  x2  x1  f1

           

  fi          xi    
 
             
1   

 xi        ‘a’

        ‘a’  x1, x2, ..., xn.   
  a = 47.5  a = 62.5.   a = 47.5.
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10  



  xi     ‘a’       di
 

E o :, di =  xi  a = xi  47.5

di  fi  fi di
         
     di = xi  47.5  fi di

 (fi)   (xi) di = xi  a

10-25 2 17.5 30 60

25-40 3 32.5 15 45

40-55 7     47.59(a) 0 0

55-70 6 62.5 15 90

70-85 6 77.5 30 180

85-100 6 92.5 45 270

 fi = 30 fi di= 435

        i i

i

f dd
f






 d   x      
  di      xi      ‘a’  

 x  ‘a’  d 
       

  , i i

i

f dd
f






, ( )i i

i

f x ad
f

 




   
i i i

i i

f x f a
f f

 
 

 

   
i

i

fx a
f


 



     d x a 

  i i

i

f dx a
f


 


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

 a, i if d   if      


   
43547.5 47.5 14.5 62
30

x     

      62.

         
15

15
     fi    (    15 )
  ,  i

i
x au

h


  a h  
 ui          ( fiui   

fiui    ). h = 15 [     h    
       ]

Let   i i

i

f uu
f






    di = xia  i
i

x au
h


fi ui(fi) (xi)

10-25 2 17.5 30 2 4

25-40 3 32.5 15 1 3

40-55 7 47.5 0 0 0

55-70 6 62.5 15 1 6

70-85 6 77.5 30 2 12

85-100 6 92.5 45 3 18

  fi = 30  fiui=29

   u   x        

i
i

x au
h




 i i

i

f uu
f





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

  

( )i i

i

f x a
hu
f

 




     
1 i i i

i i

f x f a
h f f

  
    

      
1 ( )x a
h

 

  ( )hu x a 

    x a hu 

   i i

i

f ux a h
f

 
    

      
i i

i

f ux a h
f

 
    

a, fiuih fi  
   

2947.5 15
30

x   

   = 47.5 + 14.5 = 62.

   62.

         
  :

  di
     
       
 

   x a hu   a h 
 

      i
i

i

x au
h




       
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

-7 : 
           
         

 
 15-25 25-35 35-45 45-55 55-65 65-75 75-85

 
 6 11 7 4 4 2 1

: Seventh All India School Education Survey conducted by NCERT

:           
  a = 50, h = 10.

 di = xi  50  50
10

i
i

xu 


 di  ui       
 / xi di u i fixi fidi fiui

   =xi50
50

10
ix 



   (fi )

15-25 6 20 30 3 120 180 18

25-35 11 30 20 2 330 220 22

35-45 7 40 10 1 280 70 7

45-55 4 50 0 0 200 0 0

55-65 4 60 10 1 240 40 4

65-75 2 70 20 2 140 40 4

75-85 1 80 30 3 80 30 3
 35 1390 360 36

     fi = 35, fixi =1390, fidi = 360,  fiui = 36.

    ,  
1390 39.71

35
i i

i

f xx
f


  



 
36050 50 10.29 39.71
35

i i

i

f dx a
f

 
      


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

       
3650 10 39.71

35
i i

i

f ux a h
f

  
        


 39.71 

xi 
  di         
-8 : 


  20-60 60-100 100-150 150-250 250-350 350-450

 7 5 16 12 2 3


: xi
     a = 200  h = 20       

   xi di = xia i
i

x au
h


 fiui

  (fi)

20-60 7 40 160 8 56

60-100 5 80 120 6 30

100-150 16 125 75 3.75 60

150-250 12 200(a) 0 0 0

250-350 2 300 100 5 10

350-450 3 400 200 10 30

 45 106

 106200 20 200 47.11 152.89
45

i i
i

i

f ux a h
f

  
          

 45        152.89 .
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

    
1.       
 50 65 75 90 110 120
Kg

 25 34 38 40 47 16

   

2.       
   0 1 2 3 4 5

   11 25 32 10 5 1

       
3.      7.2   ‘K’    

x 2 4 6 8 10 12

f 4 7 10 16 K 3

7.2.3 


                   
             

        
     

‘n’  ‘n’  1
2

thn  
 
 

 

    2

thn 
 
 

  1
2

thn  
 

  
 
 

        
100       

  7500 8000 8500 9000 9500 10000 11000

 4 18 30 20 15 8 5
 
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10  



                
              
                

N
2             

 N
2  N     

   N= 100    N
2

th
 
  

   N 1
2

th
   

   50 
51  

    50  51     
  8500       8500 


           

           
             

            2
n   


   

   (f) (cf)

0-10 5 5

10-20 3 8

20-30 4 12

30-40 3 15

40-50 3 18

50-60 4 22

60-70 7 29

80-90 7 45

90-100 8 53

  , n = 53.  2
n

= 26.5.  60-70     

 29   2
n    , 26.5.
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

 60-70    
   



= 2
n cfl h

f
 

  
 


 l =     
n =   
cf  =     ,
f =    
h =  ( ).

2
n

 = 26.5,  l = 60,  cf = 22,   f = 7, h = 10 

  = 
26.5 2260 10

7
    

 = 
4560
7

   = 66.4 .

 66.4, 
 66.4     
-9 :        51    

  140 145 150 155 160 165

   4 11 29 40 46 51

:  
140, 145, 150, . . ., 165 
    140, 140 - 145, 145 - 150, . . ., 160 - 165.   
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

  
140   4 4

140-145 7 11

145-150 18 29

150-155 11 40

155-160 6 46

160-165 5 51

  4  140
140  11 145  
 4    145     140 – 145

 11 – 4 = 7.       
   n = 51

2
n

 =  
51
2  = 25. 5   145–150.    

  145 – 150     
, l () = 145,

cf (145 – 150) 
= 11,

 f (    145 – 150) = 18,

 h () = 5.

       =  2
n cfl h

f
 

  
 

             = 
(25.5 11)145 5

18


 

             
72.5145 149.03
18

  

 149.03   50% 
   50% 
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

 - 10 : 525x y
100CIFr 

CI 0-100 100- 200- 300- 400- 500- 600- 700- 800- 900-
200 300 400 500 600 700 800 900 1000

Fr 2 5 x 12 17 20 y 9 7 4

:     n = 100
, 76 + x + y = 100,  x + y = 24 ... (1)
 525   500 – 600   
, l = 500, f = 20, cf = 36 + x, h = 100

  
0-100 2 2

100-200 5 7

200-300 x 7 + x

300-400 12 19 + x

400-500 17 36 + x

500-600 20 56 + x

600-700 y 56 + x + y

700-800 9 65 + x + y

800-900 7 72 + x + y

900-1000 4 76 + x + y

       = 2
n cfl h

f
 

  
 

525 = 500 + 
50 36 100

20
x 


 525  500 = (14  x)5

25 = 70  5x

5x = 70  25 = 45

 x = 9   (1),     9 + y = 24  
   y = 15.
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

    
1. 400   
  1500- 2000- 2500- 3000- 3500- 4000- 4500-

2000 2500 3000 3500 4000 4500 5000

 14 56 60 86 74 62 48

        
2. 30 
      
   40-45 45-50 50-55 55-60 60-65 65-70 70-75

   2 3 8 6 6 3 2

7.2.4 
  

          
 11 :            
.

6, 7, 8, 9, 10, 6, 7, 10, 7, 6, 7, 9, 7, 6.

:            6, 6, 6, 6, 7,

7, 7, 7, 7, 8, 9, 9, 10, 10     
 6 7 8 9 10

    4 5 1 2 1

 7       5 
7  ‘7’

    
 12: 20

93, 84, 97, 98, 100, 78, 86, 100, 85, 92, 55, 91, 90, 75, 94, 83, 60, 81, 95

a)  91-100, 81-90, .....  
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

b)  ().
c)        

: a)

  

91 - 100 9 20

81 - 90 6 11

71 - 80 3 5

61 - 70 0 2

51 - 60 2 2

 20

b) 91-100   
c) 20  10        81-90  
 10        81-90 


           



           

 = 
1 0

1 0 22
f fl h

f f f
 

    

,    l =     
     h =    
    f1 =    
    f0 =       
   f2 =       

           
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

-13 : 20
           

  1-3 3-5 5-7 7-9 9-11

   7 8 2 2 1

      
: 8  3-5
3-5 

 = 3-5, = 3, 
(h) = 2

  (f1) = 8,

     (f0) = 7,

     (f2) = 2.

         -

 = 1 0

1 0 22
f fl h

f f f
 

    

= 
8 7 23 2 3 3.286

2 8 7 2 7
         

      3.286 
 14 :     30         

  

      Fixi
(CI)  (fi) (xi)

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0
85-100 6 92.5 555.0

 fi = 30         fixi = 1860.0
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

:  ( 7)  
 40-65    40 - 55 

     (l) = 40,

  (h) = 15,

     (f1) = 7,

    (f0) = 3

     (f2) = 6.

   :

 = 
1 0

1 0 22
f fl h

f f f
 

    

= 
7 340 15 40 12 52

2 7 6 3
         

: 52 162
52 62  
    

1.  
   5-15 15-25 25-35 35-45 45-55 55-65

   6 11 21 23 14 5
       

      
2.    225         
      
 
 0-20 20-40 40-60 60-80 80-100 100-120

 10 35 52 61 38 29

      
3.       
   
  15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55
  3 8 9 10 3 0 0 2
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

4. 
  
 3000- 4000- 5000- 6000- 7000- 8000- 9000- 10000-

4000 5000 6000 7000 8000 9000 10000 11000

 4 18 9 7 6 3 1 1


1.  103, 105, 102, 104. 
 ?

2. 605, 710,
745, 835  910.        

3.    30         
40 73 49 83 40 49

27 91 37 31  91 40

31 73 17  49  73 62

40 62 49 50 80 35

40 62 73  49 31 28

   .
4.        
5. 6    
 
      
74 121 40 82 70.5  130.5

6. 

 150-160 160-170 170-180 180-190 190-200


 5 8 15 10 2
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

7.           
16, 1, 6, 26, 14, 4, 13, 8, 9, 23, 47, 9, 7, 8, 17, 28    

8.   1535 
      
 3 5 6 11 15 14 13 7 12 10

 
 4 6 5 3 1 7 3 2 3 1

9. 11             
1, 0,  3,  2,  4,  5,   2,  4,  4,  2,  5

   
10.       

9, 6, 8, 9, 10, 7, 12, 15, 22, 15

    11. 20 


          0 - 2 2 - 4 4 – 6 6 - 8      8 - 10 10 - 12 12 – 14

              1    2    1    5   6      2      3

   12. 50

     200 - 250 250 - 300 300 - 350 350 - 400 400– 450

           12       14        8         6       10

   13. 
` 18f

     11 - 13     13 - 15    15 - 17    17 - 19    19 - 21    21 - 23    23 - 25

            7         6  9             13         f              5             4
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

14.  :
      5-15 15-25 25-35 35-45 45-55 55-65

       6    11    21    23    14     5


      

  15. 200 
         
 1000- 1500- 2000- 2500- 3000- 3500- 4000- 4500-

1500 2000 2500 3000 3500 4000 4500 5000

    24   40   33   28   30   22   16   7

  16.         68  
      
      

  65-85 85-105 105-125 125-145 145-165 165-185 185-205

 
  4 5 13 20 14 8 4

 
  17.   60   28.5   x  y 

 
  0-10 10-20 20-30 30-40 40-50 50-60

     5     x    20    15     y     5

  18. 100 
         

  20
   ()  25 30 35 40 45 50 55 60

    2 6 24 45 78 89 92 98 100

  
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


●  


●         
● 

= Sum of observations
Number of observations

  i

n
xx 



● 
    

● 
    

● 


  
(i)  

1

1

n

i i
i

n

i
i

f x
x

f










 xi   fi    
(ii)   

1

n

i i
i

f d
x a

N
 


 a    di = xi  a.

(iii)  

1

1

n

i i
i

n

i
i

f u
x a h

f





 
 
   
 
 
 





 a   , i
i

x au
h


   h    


  
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

7.3.0   
       

●         
●      
●        
●        
●           

7.3.1 


  
  ‘x’
xi (i = 1, 2, 3 ...)      xi, 
       


     
            
  

               
      


 

 
(1) , (2)  (3)  (4)  (a) 
  (b)  

7.3 Graphical Represtation
of  Data



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

7.3.2   
          


  

  : 40 
 
A 13

B 9

C 6

D 7

E 5

 
     -X-        Y- 
  

          
  7.3.1.1     
    
  A    ?
       ?
      ?

   
(i) A        
(ii)  ‘E’       .

● ,
    
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●      7.3.1.2     
Y-X-
 


(. 7.3.1) ZPHS 2016-17  2020-21.  

          

(i)      
(ii)     250    ?
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

(iii)         ?
(iv)    

2017-18   2016-17   ?
 :

(i)  ZPHS - 2016-17  2020-21.
(ii)  2017-18       250 
(iii) 2020-21         
(iv) 2017-18   = 250

2016-17   = 150

     
   

    2016 
2020      2016  2020       

 2016 2017 2018 2019 2020

 25 30 40 60 55
()

 :   
 1 : 

 (X-)  (Y-) .
2 :          
 3 :      
 4 :      

2016 : 1 25
10

  2.5 

2017 : 1 30
10

  3 .
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

2018 : 1 40
10

  4 .

2019 : 1 60
10

   6 

2020 : 1 55
10

   5.5 .
   

   

    


2016  2020         
     

1.     :

(i)  ............ 


(ii)    ............   
(iii)  .... 

2. 
 

Ty
pe

s o
f v

eh
ic

le
s i

n 
A

bb
ap

ur
am

 v
ill

ag
e

O X

Y

Vehicles

Bikes

Scooters

Trucks

Cars

Number of vehicles
5 10 15 20 25 30 35 40 45 50



450

10  
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        
(i)     ?
(ii)     ?
(iii)       ?
(iv)      ?

3.       5       

-        
(i)       
(ii)     
(iii)  4      
(iv)           

7.3.3      
● .
●           


           

Y

Bascket Ball
X1 2 3 4 5 6 7 8 9 10

Foot Ball

Table Tennis

Volly Ball

Cricket

O 11 12 13 14
Number of players
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10  



     
 0-10 11-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

 3 5 9 10 15 19 13 11 9 6

(i)      ?
(ii)          
(iii)           
(iv)        

●        
(i) 10  10  
(ii)   
(iii)            

      
(iv)    

      
     
“ 

”.

●  (X-) 
● (Y-)
   

●  

    

   
●       
● TV  
  
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10  



       
  

    
11-20 10 10.5-20.5

21-30 15 20.5-30.5

31-40 25 30.5-40.5

41-50 30 40.5-50.5

51-60 20 50.5-60.5

61-70 5 60.5-70.5
 :

 1 :  
         

 2 : X-      
 3 : Y-       

 X-  1    
 Y- 1    

4 : 
7.3.4  

● 
           

10 20
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10  



  
    
11 - 20 10.5-20.5 10

21 - 30 20.5-30.5 15
31 - 40 30.5 - 40.5 25
41 - 50 40.5 - 50.5 30
51 - 60 50.5 - 60.5 20
61 - 70 60.5 - 70.5 5

●           

         .
   B, C, D, E, F G.    

  BCDEFG  
 

10.5 - 20.5 60.5 - 70.5 A H 
ABCDEFGH 

   

        

10.5

5

X

Y

10

15

20

25

30

35

40

O 20.5 30.5 40.5 50.5 60.5 70.5 80.5
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

   
45(25) 


  

  
0 - 5 7 2.5
5 - 10 10 7.5

10 - 15 14 12.5
15 - 20 8 17.5
20 - 25 6 22.5
 45

  :
 1 :       
2 : 

      (B, C, D, E, F )
 3 :    
 4 : 

 (A H) (
 0-5,   0-5       
          
 -5-0  ).

5 10

2

X

Y

4

6

8

10

12

14

16
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15 20 25 30O
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) 
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10  



 5 :  B A F G
     

 : 
 



:

    
50  

   10-20 20-30 30-40 40-50 50-60

 5 10 13 18 4

●          
 1 :      
 2 :    

X- 1    
Y- 1    

 3 :   ‘x’     ‘f’  
  (‘x’, ‘f’)      

 4 :     
   

(f ) (x) (x, f )

0-10 0 5 (5, 0)

10-20 5 15 (15, 5)

20-30 9 25 (25, 9)

30-40 16 35 (35, 16)

40-50 11 45 (45, 11)

50-60 3 55 (55, 3)

60-70 0 65 (65, 0)
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

     
1.     

(i)  ....................
(ii)  ....................
(iii)  ............ 
(iv)  ....................

2.   (IQ)      45    
       

IQ 60-70 70-80 80-90 90-100 100-110 110-120 120-130

   2 5 6 15 12 9 5

3.    250        
 100-150 150-200 200-250 250-300 300-350 350-400

 30 42 50 55 45 28
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10  



4.          :
(i) 
  
  ?

(ii)          
 
  

(iii) 145 
  
  

(iv) 140   
      
  ?

7.3.5  
[]


/ 

 ogive “Ojeev” ogee
  (concave) (convex) 
 S-ogee
14  15       


   


32 (20) 
  

 0-4 4-8 8-12 12-16 16-20

   2 5 12 10 3
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10  



      (L, B, f)
()  (f) (UB) 

0-4 2 4 2 (4, 2)

4-8 5 8 7 (8, 7)

8-12 12 12 19 (0, 19)

12-16 10 16 29 (16, 29)

16-20 3 20 32 (20, 32)

 1 : 
  

 2 : 
 3 : X- Y-   

 
   :
X- 1  = 1 
Y- 1  = 4  ()

 4 :             
    0 

 5: 
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10  




  :

     
  (f ) (LB) (LB, M.Cu.fr)

0-4 2 0 32 (0, 32)

4-8 5 4 30 (4, 30)

8-12 12 8 25 (8, 25)

12-16 10 12 13 (12, 13)

16-20 3 16 3 (16, 3)

●   
X-  Y- .

    
1.    50          

  200-250 250-300 300-350 350-400 400-450 450-500

  5 7 14 8 6 10


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10  



2. 70 
      
 118-126 127-135 136-144 145-153 154-162 163-171 171-180
()
 5 7 14 8 6 10 3

 
1.    :

 () 32 34 36 38 40 40
   4 8 3 12 6 5

2.  50
           
  60-80 80-100 100-120 120-140 140-16

   8 10 18 7 7

3.   (IQ)      50    
          

IQ 60-70 70-80 80-90 90-100 100-110 110-120 120-130

 3 6 7 11 9 9 5
4.       540      

 360 400 440 480 520 560

 90 115 130 85 70 50

5. 250 

  500-550 550-600 600-650 650-700 700-750 750-800

 30 40 52 55 45 28

6.      
 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

 12 10 11 10 7 6 4 5
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7. 175        
(C.I) 0-10 10-20 20-30 30-40 40-50 60-70 70-80 80-90 90-100

 4 6 8 12 24 48 31 24 12

         
8.   50         
    

   
20-25 8

25-30 10

30-35 9

35-40 12

40-45 6

45-50 5

(i)    
(ii)  

9. 10  40 ()
   
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

          :
(i) 10  40         ?
(ii)        
(iii)           


● 
           

●  
          


● 
            
       

● 



● 
           
   
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

7.4.0   
       

●         
●     
●           
●       
●       

 
7.4.1 

        :
(i)  
(ii)      
(iii)        
(iv) 


(v) 



   


        
9




Introduction to
Probability7.4



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 


           ’


   16          




  


4040 2048 

 2048
4040  , 0.507.

J.E. 100005067 

    5067
10000  = 0.5067      

 24000   12012   
      0.5005 .

     
       10      
 

     0.5   1
2 . 
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

7.4.2     
    :

(1)    
     
(H)
(T) .

(2) 
 1, 2, 3, 4, 5  6
    .

(3) 4 

   0, 1, 2, 3,  4 
 


           
  (2),    1, 2, 3,

4, 5, 6 
(3)  : 0, 1, 2, 3, 4.
   

        
        

(i)          
  







     
1 6,
 
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10  



(ii)                1  100 
              

    
1.      

(i)   
A, B, C, D,     

(ii)  1 20     
         

(iii)      
(iv)    1, 2, 3,     

2.          
7.4.3   


          
  
      
   

            
            

      
50 22 28

60 26 34

70 30 40

80 36 44

90 42 48

100 48 52

  
       .
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10  



 
        

 (         )
1 2 3 4    5 6

50 9 5 12 9 8 7

100 17 19 19 16 13 16

150 28 24 28 23 21 26

200 34 34 36 30 32 34

250 40 40 43 40 43 44

300 48 47 49 52 52 52

        
    


           
            
7.4.4   

             
   
       

   5         
    ( 6)

         
 3  (2,4,  6).

   
     ?

  5    

        
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10  



  


             
      

  1
2


   
 

1
2

,         

P (H) =  
1
2 = 0.5 or 50%

       


1, 2, 3, 4, 5,  6

    
   1, 3  5 

          1
3   1

2 

  ‘A’        

P(A) = 
Number of  favourable outcomes for event 'A' 

Number of total possible outcomes

7.4.5      
   


 


             

A     
    
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10  



A     
   






 

P(E) = 
Number of  trials in which the event happened 

Total mumber of trials

  (    )   P(T)
       

P(T) = 
Number of outcomes favourable to T 

Number of all possible outcomes of the experiment


          
  

           
           r
6, 7, 8, 9 10 
 
          

       
           
         


            
             

           
   {H, T}   
 {R, B, Y, W}



  

      
      

T     
      
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

 - 1 : 1
      
:       

      (H),   (T) 
     E 
        

   P(E) =  
Number of outcomes favourable to E

Number of all possible outcomes of the experiment

=  
1
2

   F      

 P(F) = 
1
2  (?)

 2: . i) 3
  ii) 3       
:(i)   E  3   

   : 1, 2, 3, 4, 5, 6

    = 6

    E = 1 (i.e., 3)

, P(E) = P(3) = 
1
6

(ii) F3
1, 2, 4, 5, 6".

: 1, 2, 3, 4, 5, 6

    = 6

  F   = 5  (i.e., 1, 2, 4, 5, 6)

 P (F) = 
5
6

 - 3 : 

 (i)  (ii)  (iii) 

E     
 
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10  



: 
       

Y , B 
       R        

     = 3.

(i) Y       = 1 

 P(Y) = 
1
3

, P(R) = 
1
3

  P(B) = 
1
3 .

 - 4 : 100 (1  100)
(i)  (ii)       
: (i) E     

     = 50 {2, 4, 6, .... 100}

   E = 50

    = 100

, P(E) = 
50 1

100 2


(ii)  F      
     = 50 {1, 3, 5, .... 99}

 P(F) = 
50 1
100 2



:
1. 

1 2, E F 
3 Y, B R  

2.      : P(E) + P(F) = 
1
2  + 

1
2  = 1

 2      : P(Y) + P(R) + P(B) = 
1
3  + 

1
3  + 

1
3  = 1

 1
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

   
P(E) + P( E ) = 1
 F, E          
‘E’  E E

    P(E) + P(not E ) = 1
  P(E) + P( E ) = 1,     P ( E ) = 1 – P(E).
     E    P(E ) = 1 – P( E )

    
1. 5 
2.      

(i) 7? (ii) 5   ?
3. 0 20
      

4. 3 3 
 (i)  (ii)     

   
1, 2, 3, 4, 5, 6.

     
(i)        7      
 6
 1, 2, 3, 4, 5  6     7,     
             
   7     
7
   , P(E) = 

0
6  = 0

        
   

(ii) 6 6
 6 6
             




473

10  



 6   E = (6  6       )
, P(E) = 

6
6  = 1

1
 

  :  P(E),          ( 
 
, 0 P(E)   1.

    
1. 

(a)  (b)  (c) 
2.    : P() + P() = 1

3.           
(i) 4    (ii) 4   

(iii)  (iv)     
4.  P(E) = 0.88,  E     ?
5.  P( E ) = 0,   P(E ).  
6.  15 10 
   
(i)  (ii) 

7. 3   42    
           

(i) ? (ii) ? (iii) ?
8. 
         

9.             
?

10.              
        
(i) 7 (ii) 8 (iii) 9 (iv) 10 (v) 12
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10  




1.        

(a)     1.01 
(b) P(E) = 0.08,    P( E )= 0.02

(c)    1  
(d) E  , 0   P(E)    1

(e) P( E ) = 1 + P(E)

2. 100  200 


3.  


4. P(E) = 0.05,   E     ?
5.        
     
(i)   (ii) ?

6.  3 2 
0.992.  2     

7.         
(i) 
(ii) 2 6
(iii) 

8.  1  100 
9. 
        
(i) 12 ? (ii) 12 ?

(iii) 11 ? (iv) 2 ?
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10  



10. 15   
1
6 ,        

11. 3 5 
   (i)  ? (ii)   ?

12.  5 , 8 4 
   (i) ? (ii) ? (iii) 
   

13.     50   100  1  50  20  
 5   10           

(i) 50   (ii)  5       ?

14. 20 4  


        

15. 1 90 90 
 (i)   (ii)  (iii) 5


  16.     
     5    8 
         
     

  17.  (1, 2, 3, 4, 5, 6, 7, 8 (),
           
     
(i) 8 ?

(ii)  ?
(iii) 2?
(iv) 9
      ?

18
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6
5 4

3

2
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10  



 
● 
          

●       
●           
● E   P(E), 
     

 P(E) =  
Number of outcomes favourable to E

Number of all possible outcomes of the experiment

           
● 0   P(E) 1.

●  P(E) = 0, E P(E) = 1, E 
    

●       
● EP(E) + P( E ) = 1, E  E E

E     

  
   
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