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1.1.0 

·

1.1.1  

1, 2, 3, 4, 5,

6, 7, 8, 9, 0.  

1.1
1
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2

1.1.2   

(N)

‘N’ 

N = {1, 2, 3 ......}.
: ‘1’
:

1

(i) a, b  N 2, 3N, 2 + 3 = 5N

a + b  N

(ii) a, b  N 2, 3N, 2  3 = 6N

ab  N

2.

(i) a + b = b + a 2, 3N 

2 + 3 = 3 + 2 = 5

(ii) a  b = b  a 2  3 = 3  2 = 6

3. 5,6,7N 

(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)

30 7 = 5 42

 210 = 210

4.

(i) a + 0 = 0 + a = a 7 + 0 = 0 + 7 = 7

(ii) a   1 = 1  a = a 8   1 = 1   8 = 8

Multiplying by 1 will

not change a number
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3

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. 2,3,5N 

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’ ‘0’ 

‘W’ 

W = {0, 1, 2, 3, ..... }

‘0’ 

(i) 0 a + 0 = 0 + a = a.

(ii) ‘0’ ‘0’

0 a = 0 = a 0

(iii) 0
a  

(iv) 0
0  
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 (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 etc.

(‘<’ ‘>’ )

:   

“N” W 

‘W’ Z 

NW Z  (N W W Z )

2 2

9  +9

 1 : 

1, 1, 3, 0, 100, 8, 17, 19.

 1, 3, 8, 17

0 1 2 3 4 5 6 7 8 9 1012345678910
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5

   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 [5 3  5 ]

6 : (–7) + 3 

 (–7) + 3 = –4 [7 3 7 ]

0 1 21234567
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6

 7 : (–3) – (–5) 

(–3) – (–5)

= –3 + 5 –5 +5

= +2

 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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7

1.

7 7 1 = 7, 7 2 = 14, 7  3 = 21 ... etc.

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.

1, 3, 5, 7, 9 

 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, .... ( )

5. ‘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 ‘1’ 

 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

 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

1
2

, 2,00,000
7

 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   21 06-02-2021   14:53:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   21 06-02-2021   15:06:10



10

p
q

   p, q  Z 

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   W   Z   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 p
q

 13 : 

(i) 
4
8 (ii) 

18
50

 (iii)  
21
49
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(i) 4 2 2 1
8 2 2 2 2


 

 
[1, 2 1]

  1
2

 4
8

 

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

    
   

 

  
9
25

  18
50

  

(iii)
21 7 3 7 3 3
49 7 7 7 7 7
    

  
    

  
3
7   

21
49



 

*

 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

 
  

TSOSS Mathematics TM PDF files 05-02-2021.pdf   23 06-02-2021   14:53:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   23 06-02-2021   15:06:10



12

–4 –317
5


20
5
 15

5


0 1 9 

0 4 0 
4
9

 16 :  17
5

  

17 2 23 ( 3)
5 5 5

     

 17
5

  –3 –4 

     –3 –4 5 

     
15
5

 –3 2 17
5



15 203 , 4
5 5
 

     

17 : 5
13

 8
13

 

 5
13

 8
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
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18 : 2
5

 3
7

 

  

2 2 7 4
5 5 7 35


  

3 3 5 15
7 7 5 35
  

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.

(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

 

d Ÿ+K «\ s q # Ã (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  where 0bd

 

 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 37                                 
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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3.

(i)
7
5   

8
9 (ii)

8
3

   
9

14

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. Simplify the following :

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

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

2. Simplify the following :

(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. Simplify the following :

(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. Simplify the following :

(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  

1
a   a 0.

(i)  0   = 0  (ii) 
0 0

(iii) 
0

 

(iv) 
0
0  

Z : .... {4, 3, 2, 1, 0, 1, 2, 3, 4, 5 ....}
00C, 

 BODMAS 

, ( 0p q
q

  p, q ) 

Q 

q p, q 
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1.2.0  

1.2.1  

(i)

(ii)

(iii)

(iv)

4
2   2  

4
5  

4
5  = 0.8

1.2
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4
3 ? 1.333 ...  1.3  
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                          = a × a × a × ..... (m  n)   = amn.
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50

 2:  a m n m na a a    ( ) 
m

m n
n

a a
a



 7:  

(i) 75 ÷ 73 (ii)
10

6

5
5

(iii)
100

25

13
13

(i) 75 ÷ 73 7

 am ÷ an = amn 

   75 ÷ 73  = 753 = 72

(ii)
10

6

5
5

5

am ÷ an = amn 

   
10

10 6 4
6

5 5 5
5

  .

(iii)
100

25

13
13

  13 .

  am ÷ an = amn 

   
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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   62 06-02-2021   14:53:46

TSOSS Mathematics TM PDF files 05-02-2021.pdf   62 06-02-2021   15:06:18



51

(53)6 = 53 × 6 = 518

(53)7 = 53 × 7 = 521

(53)8 = 53 × 8 = 524

(53)9 = 53 × 9 = 527

(am)n = am × am × am × ... (n ) = a × a × a × ... (mn  ) = am×n

 3:  a  (am)n = am×n

e 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
   

TSOSS Mathematics TM PDF files 05-02-2021.pdf   63 06-02-2021   14:53:46

TSOSS Mathematics TM PDF files 05-02-2021.pdf   63 06-02-2021   15:06:18



52

 (zero) 

4: a  0 1( 0)a a 

 
m

m n
n

aa
a

   

  m = 0 

0
0 n

n

aa
a

  -4  a0 = 1 


1n

na
a

 

 5:   a  
1n

na
a

 

2  
1
2   21 = 1

1 1
2 2



3  
1
3  31 = 1

1 1
3 3



4    
1
4   41  = 1

1 1
4 4



a   a1 

 23  23

      35  35

            710  710

47
3

 
 
 

  
47

3



 
 
 

  
43

7
 
 
 

32
5



 
 
 

 
32

5
 
 
 

‘a’  ‘m’   am 
 a-m  a-m  am .
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53

 9: 

(i) 103 (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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54

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 + 21 (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)
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55

=  16 × 625 x8+6 y4+4 [ -1  am × an = a(m +n)]

    = 10000x14 y8

(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



= a124b86 [ -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) Given {(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
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56

= 86 ÷ 83 [ -2  am ÷ an = am-n]

= 8(63)

= 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) (x6y4zx2) × (x3y5z1) × (x2yz3)

(ii)
7 5 4

3 3 4

a b c
a b c

 



(iii) (p2q2r2)3 × (p3q3r3)2

(i) (x6y4zx2) × (x3y5z1) × (x2yz3) 

(x6y4zx2) × (x3y5z1) × (x2yz3)

= (x6+(3)+2y4+(5)+1z2+(5)+1) [ -1  am × an = a(m +n)]

= x83y55z17
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57

= x5y0z6 [y0 = 1   1 ]

= 
5

6

x
z

(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)b53c4(4) [ -2
m

m n
n

a a
a

 ]

=  a73b53c44

= a10b2c0 [  c0 = 1]

=  a10b2

(iii) (p2q2r2)3×(p3q3r3)2  

(p2q2r2)3 × (p3q3r3)2

=  (p2×3q2×3r2×3) ×(p3×2q3×2r3×2)

=  (p6q6r6)  × (p6q6r6)

=  (p66 q66r66)

=  (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
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=  
pr qp rq

qr rp pq

x x x
x x x

     
      

     
 [(am)n = amn ]

=  (xprqr)  ×  (xpqrp) × (xrqpq)   [
m

m n
n

a a
a

  ]

=  xpr  qr + qp  rp + rq  pq

= x0 = 1.
 pq = qp, qr = rq  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

am = bn  m = n [  : 8]

 x + 2 = 6,  x = 4

x = 4  3x  2 x  2 = 4  2 = 2

  3x2 = 32 = 9.
1.3.6  

`1,61,688 

1.61 

400000 

105 = 100000, so 1.61 = 1.61 × 100000 = 1.61 × 105 .

 1.61  1.61 × 105 . 

1  10 10
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59

0.125 = 
125

1000   1  10

 1   1.25 

m & ƒe T çb Íe Ö D ì¿£ sÁÖ | Ÿ+  0.125 = 1.25 × 102.

 16: 81900000000000 

 1013  13 
  8.19 

81 900 000 000 000 = 8.19 × 1013

 17 :  0.0000012 

  106 
1.2

0.0000012 = 1.2 × 106

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) xab ×  xbc ×  xca

2.

(i) 23 × 25 (ii) 32 × 32

(iii)
511

2
 

  
 

(iv)
2 3 65 3 3

9 5 5

 

     
      

     

(v)

1221
3


       

     
(vi) 21+ 21

(vii) 4 × 22 (viii) 22 × 23    25

3. 2m = 32  2m+3 ?

4.
3 16
2 81

n
 

 
 

  
22

3

n
 
 
 

5. 52x + 1 25 = 125 x

TSOSS Mathematics TM PDF files 05-02-2021.pdf   71 06-02-2021   14:53:47

TSOSS Mathematics TM PDF files 05-02-2021.pdf   71 06-02-2021   15:06:19



60

6. a = 3   b = 2  (i) ab + ba , (ii) ab  ba 

7. (a + b) (a1 + b1)1 = ab 

8. 21 + 22 + 23 + 24 .

9.  149597870 

10.  0.0000005 

.

• a × a × a × ..... m  = am.  am  ‘a’ ‘m’ 
 am 

•

o -1: am × an = am+n

o -2: am÷an= amn ( ) 
m

m n
n

a a
a



o -3: (am)n = am×n

o -4: a0 = 1 (a  0)

o -5: an = 
1

na

o -6: (a . b)m = am . bn

o -7: , ( 0)
m m

n

a a b
b a

 
  

 

o -8: If  am = bn,  m = n , a > 0  a  1

• a1  a1 = 
1
a .    am  am  am 

am.
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2.1.0 

•

•

•

•

•

•

•

•

•

•

2.1.1  

a, b, c, d, ..., x, y, z

: 1  10 
: 

2.1
2
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: 
: 
:  10 
: 
: 2
: 
: 
: 
:  5 
: 

  

 2.1.2 

6 

 = 6

= 12

 = 18

1 2 3 4 -

6 12 18 24 -

61 62 63 64 -

6   a  6a 
a a 35

a
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a

 1 2   3      4

1 2 3 4

4 7 10 13

(31)+1 (32)+1 (33)+1 (34)+1

= 3 ( )   1
= 3p + 1

p  6a  3p + 1 

: 

1. 150

2.

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

3.

i)

(a)          (b) (c)          (d)

ii)
(a)          (b) (c)          (d)
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64

1. x  5 x 5x

2. y  4 y 4
y

3. z z z  6
4.  3 

 = m = m + 3
5.  = r  = r + 10

6.  3 
 n  3n  10

7.  3
a

 
1
3 a

8. y  5 3z y, z 3
5
y z

9. m  4  n  3 m, n 4
3
nm 

10. z  4 y, z 4
z y

y 

2.1.3  
3x + 2 .

 ‘x’ 3 2  ‘3x’  ‘2’ “3x + 2”
 ‘3x’  ‘2’ 

(i) 6x  8x (ii) 3x2y  7x2y (iii) 4a2  
5
3 b2

(iv) 7a2b  7ab2 (v) 4mn  
9
5  mn (vi) 6x2y2  7x3y
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1. i)  ‘x’ ‘x’ .

2. ii) x y x
2 y 1 x  2  y  1 .

3. iii   a  b 
a b  

4. iv  a b a
2  b  1 a 1 b  2 .

5. v m n m n
1 .

6. vi x  y  
x y  2 x
y  1

 2  5 
 3, 4, 6

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

2.

(i) 3xz      ...............,    ..............., ................., ................., .................,

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

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

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

(v) –6p2     ...............,    ..............., ................., ................., .................,

3.

(i) 8s2 12pq2

(ii) 4pq2r 9s

(iii) 5pq2 6s2

(iv) 6s 4xyz

(v) 9xyz 5pq2r.
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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) + (4xy6xy)

3. 4x2 + 5y2  1x2y  2xy
 : 
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7x2y  3xy2 + 4xy2  2x2y  5xy2  6x2y + 5

1  7x2y  3xy2 + 4xy2  2x2y  5xy2  6x2y + 5

2 (7x2y2x2y+6x2y) 3xy2xy2  5xy2) + (85)( )

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 
 1

5x2 – 4x – 6 = 5x2 – 4x – 6
7x + 5 + 3x2 = 3x2 + 7x + 5

 2 5x2 – 4x – 6
3x2 + 7x + 5

 3 5x2 – 4x – 6
3x2 + 7x + 5
8x2 + 3x – 1
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(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 
5   5.

i.e., 6x + ( 6x) = 0
 2x2 + (2x2) = 0

   5 + ( 5) = 0

 3: 3x2 + 2x  6 

 : 3x2 + 2x  6    (3x2 + 2x  6) =  3x2   2x + 6
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 :

 4 : 3x2 + 2x  6  5x2  4x + 3 

 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: 5y2  6y  9  8y  4y2  6  

 1 : 

5y2  6y  9  (8y + 4y2  6)

 2 : 

5y2  6y + 9  8y  4y2 + 6

 3 : 

 (5y2  4y2)  (6y  8y)  + (9 + 6)

= y2  14y + 15.

 4 :    y2  14y  15.
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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.   3m2+ 5m  6  5m2 4m  3 7m2 + 5m  9 

 6:  3x  4y

 1 : 

=   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).

 8 : 5m2n  6mn .

5m2n   6mn.

= 5   m2   n   6   m   n

= (5   6) (m2   n   m   n)

=  30m3n2    (  m2 m = m3  and n n = n2)
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 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.

 11: 3x, (4y + 5z) 
 :

 1 : 
3x  (4y + 5z)

 2 : 

(3x   4y) + (3x   5z)

a      ab
b

a    ab   ac
b c

TSOSS Mathematics TM PDF files 05-02-2021.pdf   83 06-02-2021   14:53:50

TSOSS Mathematics TM PDF files 05-02-2021.pdf   83 06-02-2021   15:06:22



72

 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) + (23nmn)

+ (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

‘e’  (c + d) 

(a + b) (c + d)  =  a(c + d) + b(c + d)

 (a + b) (c + d)  = ac + ad + bc + bd

 (a + b), (c + d) 

(c + d)
     c        d

     c        d
a

b(a
 +

 b
) a

b
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(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.

 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)
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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, ... 

3x2 – 2x + 1  “x”  ‘0’  ‘1’  ‘2’ 

17: x = 2  4x + 1 

:

 1 : 4x + 1 ( )

 2 : 4(2) + 1  ( x  2 )

 3 : 8 + 1 = 9.

 18:  m = –1  ‘0’  m2 – 2m + 3  

:

 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.

 19 :    A = l × b     l = 8cm,  b = 6 cm 

:

 1 :  A =  l × b

(l = 8 cm,  b = 6 cm )

 2 : A = 8 × 6       (l, b )

 3 : A = 48 cm2.
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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  

a  n axn 

 a   0 ‘n’.

2x 4x1/2 or 4 x

1 4
3

x  3x2 + 4x1 + 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

  2p2q2 + 3p2  4p3

2p2q2,  2 + 2 = 4
3p1q2,  1 + 3 = 3

4p3  3.
. 

(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) 

p(x) x  1  2  3 p(x)

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. x = 2  p(x) = 3x2  x  5

2. m = 0  p(m) = 4m2  5m  6

3.  n = 1  p(n) = 2n3  3n  2

4. a = 1  p(a) = 3a3  4a2  2   2

5. t = 1   p(t) = 4t2  2t  6
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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+ 2y 2x + 7

 4. 3x2 + 2xy  y2  5x2  4xy + 2y2 

5. 4x2  3xy  2y2 3x2  xy  2y2   2x2  4xy + 3y2 
3x2  2xy   y2 

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

 

•  a, b, c, m, n, p, q, s, t, x, y,z etc., 

•

•

•

•

•  p(x)  ‘a’  p(a) = 0 . 
‘a’ p(x) 
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2.2.0 

2.2.1 

3x  5x  i.e. 3x + 5x = 8x 
5x  3y 5x + 3y

3x2  6x2 9x2 5x + 3x2  5x + 3x2 

 5xy + 8x + 9y + 3xy  5xy, 3xy 
 8xy 

8xy + 8x + 9y 

   y   y = y2

   x   y = xy
5x   3y = 15xy
 5(x + y) = 5x + 5y

2.2
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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)

 (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
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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 = 5  ab = 4  a  b 

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: (290)2 

 :    (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 

1, 2, 3, 4, 6, 8, 12, 24.

(i) 3xy = 3   x   y
= (3x)   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 

* 2 2y2 

* 4y3 + 2y2 = 2y2(2y + 1)

I.

(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 

 : 2  24pq2 & 16p2q2 

24 pq2 = 2   2   2   3   p   q   q [ ]

16p2q2 = 2   2   2   2   p   p   q   q
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 = 222p   q   q

= 8pq2.

  24pq2  16p2q2 = 8pq2 (3  2p).

 9 : 8x2y3 + 10x3y2 

 :    8x2y3  =  2   2   2   x   x   y   y   y

 10x3y2  =  2   5   x   x   x   y   y

 =  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 

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 

 : 

2x4= 2   x   x   x   x

4x2 = 2   2   x   x

8x3 = 2   2   2   x   x   x

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

1)  2) 
 3)  

“12” “n” 
4

12a  n + na  12 = 12a  12  n + na

= (12a  12) + (na  n)

= 12(a  1) + n(a  1)

(a  1) 

12a  n + na  12 (a  1) (12 + n)

 12a  n + na  12   (a  1)  (12 + n)

 14 : xy + 6 + 3x + 2y 

 :    4 

“x” 
“2” 4 

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 

 :  

 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 

 x2  y2 = (x + y) (x  y) 

81m2  100 

81m2  100 = (9m)2  (10)2 x = 9m y = 10

= (9m + 10) (9m 10)

  81m2  100 = (9m + 10) (9m  10)

 20: 9x2  12mx + 4m2 

 :    9x2  4m2 
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9x2 = (3x)2  4m2 = (2m)2 

 12mx 

12mx = 2(3x) (2m) 

 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 [(a  b)2 x & y ]

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.

 23:  9a2  30a + 25 

 :   9a2  30a + 25 
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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

4.

(i) 890 (ii) 605 (iii) 99 (iv) 510 (v) 108
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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 a2  b2 

4. (a + b)2 (a  b)2 
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2.3.0  

•

•

•

2.3.1  

 ‘x’ 

 ‘2x’ 

x  5  2x  5

 45 .

    2x  5 = 45

2.3.2 

  ̀  50 ` 10

 2x + 10 = 50 ( )

LHS ( ) = 2x + 10

RHS ( ) = 50

 ax + by = c 

2.3
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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

2.3.3  

 LHS  RHS 

 

 1 :    i) x + 3 = 9, ii) y  4 = 7

: i) x + 3 = 9

 x + 3  3 = 9  3 (  )
 x + 0 = 6
 x = 6

ii) y  4 = 7   4 
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]
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17  8 = 9 (RHS)
  LHS = RHS

 3 :  5x =  40 

 :  5x =  40 ...(1)

 5 


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


 : LHS    3y + 37

293 37
3
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    29 + 37

    8  (RHS)

   LHS = RHS.

 RHS 

 6 :  2x  4 = x + 6 

 :   2x  4 = x + 6

    2x  4 + 4 =  x + 6 + 4

    2x = x + 10

  x 

 2x  x = x  x + 10

 x = 10.

 7 :  4(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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   108 06-02-2021   14:53:55

TSOSS Mathematics TM PDF files 05-02-2021.pdf   108 06-02-2021   15:06:27



97

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 .

(1), (2) 
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5 2 6
3 5 7

x
x





7(5x + 2) = 6(3x + 5)

1. LHS  RHS .

2. LHS  RHS .

5 2 6
3 5 7

x
x





5 2 6
3 5 7

x
x





3. (1), (2) 

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  

2.3.4  

 ax + by + c = 0   a, b, c  a   0,
b   0 x, y 
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 10 : 

 :   ` x.

   ` y 

 = 
   ` x = 2   ` y

  x = 2y  2y 
x  2y = 0.

 11 : 3 

:  x 

 y 

x =  3y  3y 

  x  3y = 0

  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.
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(iii) 7 = 2x
2x  7 = 0
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.

1) 27.

2)  ` 3 

3) 5 

2.3.5  

3x  2y = 5 

x = 3 

x = 3 

3x  2y = 5
3(3)  2y = 5

 9  2y = 5

 9  5  = 2y
        4  = 2y

     y = 2
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y x  y 

.

3x  2y = 5   x = 3  y = 2 

‘x’  ‘y’ 

3x  2y = 5  x = 3  y = 2 

 LHS :

3x  2y
3(3)  2(2)

 9  4

 5 RHS.

  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 

.

TSOSS Mathematics TM PDF files 05-02-2021.pdf   113 06-02-2021   14:53:56

TSOSS Mathematics TM PDF files 05-02-2021.pdf   113 06-02-2021   15:06:27



102

  13 : 4x  y = 3 .

:

i) x = 0  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 =  RHS 

(i) (4, 0)

x = 4   y = 0  x  2y = 4 

4  2(0) = 4

    4  0 = 4
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          4 = 4 (RHS).

(4, 0)     x = 4     y = 0 ,  x  2y = 4 .

(ii) (0, 2)

x = 0  y = 2   x  2y = 4 

        0  2(2) = 4

4 = 4   (RHS).

 (0, 2)   x  2y = 4 .

(iii) (2, 0)

x = 2  y = 0  

x  2y = 4 

 2  2(0) = 4

   2    4   (RHS).

  (2, 0) x  2y = 4 

(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 

(a)
(b)
(c)
(d)

 LHS  RHS 

x y 
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2.4.0  

•
•
•
•
•

2.4.1  

253 

x (2x + 1)

= (2x + 1)   (x)

= (2x2 + x) .

x

(2x + 1)

253 

2.4

TSOSS Mathematics TM PDF files 05-02-2021.pdf   117 06-02-2021   14:53:57

TSOSS Mathematics TM PDF files 05-02-2021.pdf   117 06-02-2021   15:06:28



106

 = 253 

 2x2 + x = 253

 2x2 + x  253 = 0 ...(1)

 ax + by = c  ‘x’

(1) x

2.4.2

5x2 + 3x  8 = 0 

 2 60 

 : x 2x 

 2   (x) + 2

  2x + 2 

x   (2x + 2) = 60

2x2 + 2x = 60 ...(1)

x2 + x = 30

   x2 + x  30 = 0 ...(2)

n .  n 

n
( 1)

2
n n 
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( 1) 78

2
n n 



 2 

   n (n + 1) = 156

   n2 + n = 156

   n2 + n  156 = 0 ... (3)

 a, b, c 0a   ax2 + bx + c = 0  x

  5x2 + 3x  8 = 0

a = 5, b = 3  c = 8

x2 + x  30 = 0   a = 1, b = 1 c = 30 
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 

  x2  6x + 12 = 0 

(ii) x (x + 2)  7 = (x + 3) (x  3)

LHS    x(x + 2) + 7

 x2 + 2x + 7
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RHS  (x + 3) (x  3)

 x2  9

    x2 + 2x + 7 = x2  9

2x + 7 + 9 = 0

    2x + 16 = 0

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 

 y 

x y  = 48 ...(1)

    y  =   (48  x)
       xy = 432.

 y  =   (48  x) 

   x (48  x) = 432

  48x  x2 = 432

 x2  48x  432  (  

 x2 48x  432  

x2 48x  432 
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(ii)

x 

 (x + 2).

x2 + (x + 2)2 = 290 

1.  306 

2. 12 

3. 26 

2.4.3 

ax2 + bx + c  ax2 + bx + c = 0

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
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(ii) 6 = x2  3x

 ax2 + bx + c = 0 

   x2  3x  6 = 0

ax2 + bx + c = 0 

a = 1,  b = 3   c = 6

(iii)  x2=   9

 ax2 + bx + c = 0 

 x2  9 = 0

   x2  (0)(x)  9 = 0

 ax2 + bx + c = 0 

 a = 1,  b = 0   c = 9

(iv) x2 = 7x

  ax2 + bx + c = 0 

 x2   7x  = 0

   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” .

x2 + 6x  7 = 0 x 
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(1)2 + 6(1) 



= 0  (RHS)

x  1  x  1  x2 + 6x  7 = 0 

ax2 + bx  c = 0,  a   0  a2 + b  c = 0  ‘’ 

 x =  

‘’

 : ax2 + bx  c (a   0)  a2 + b  c = 0 (a   0) 

 3 :  x2 + 6x  5 = 0 

  :  ax2 + bx  c  

p  q b  p   q = a   c  p, q 

  x2 + 6x  5 = 0 

 p + q = 6  p  q = 1   5 = 5 p, q   

 p = 5, q = 1  p = 1, q = 5.

   x2 + 6x  5 =  x2 + 5x x 5

  x(x + 5) + 1(x + 5)

  (x + 1) (x + 5)

(x + 1) (x + 5) = 0 

x + 1 = 0  x + 5 = 0

x + 1 = 0    x + 5 = 0

x = 1   x = 5

 x = 1 x = 5 x2 + 6x  5 = 0 
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 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.

 x = 6  x = 1 

(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    or  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

  x = 3  x = 3.
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(iv) 2 2 2 6 0x x  

  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 

 2x     3 2x  

  2x     3 2x    .

 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.

    x, (48  x)

x = 36   36, (48  36)

   36, 12

x = 12  12, (48  12)

12, 36

  12  36.

 6 :  313 

  :    x, (x + 1) 
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(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

  

 x2  + x  156 = 0

 x2 + 13x + 12x  156 = 0

 x(x + 13)  12(x + 13) = 0

 (x  12) (x + 13) = 0

 x  12 = 0    x + 13 = 0

x = 12 x = 13

 x = 12.

 x, x + 1
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 5 

124 

2.4.4  
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 ax2 + bx + c = 0  (a   0)  

 I : a   
2 0ax bx c

a a a a
  

2 0b cx x
a a

   

 II : 2 b cx x
a a


 

 III: II
21

2
b
a

 
 
 

2
2 1

2
b bx x
a a

 
   

 
 

21
2

c b
a a
  

  
 

(
c

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

 


  b2  4ac  >  0  ax2 + bx + c = 0 

2 4
2

b b ac
a

  
  

2 4
2

b b ac
a

  
.

   b2  4ac > 0 

  b2  4ac > 0  ax2 + bx + c = 0  
2 4

2
b b ac

a
  

.
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 7 :  x  (2x + 1) 
 528 2. 

  :   = (x)   (2x  1)

 2x2 + x = 528

  2x2 + x  528 = 0

 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    
  

      

    
1 65 64 16

4 4
x  
  

i.e., x = 16     x = 
33
2


x 

x 

(2x + 1)

2(16) + 1 

 8 :  290 

 :  ‘x’

 (x + 2) 

x2 + (x + 2)2 = 290

 x2 + x2 + 4x + 4 = 290

  2x2 + 4x + 4  290 = 0
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  2x2 + 4x  286 = 0

  x2 + 2x  143 = 0

 ‘x’ ‘x’ 
2 4

2
b b acx

a
  

  

2 4 572 2 576 2 24
2 2 2

x      
  

x = 11   x = 13.

 ‘x’  x  =11

(x + 2) = 11 + 2 = 13

 : 112 + 132 = 121 + 169 = 298.

 9 : 

3x2  5x + 2 = 0

  : 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   x = 

2
3


So the roots are 
2

3


 and 1.

 10 :  
1 3x
x

   

  :   
1 3x
x

    ‘x’  

x2 + 1 = 3x

i.e., x2  3x + 1 = 0.

   a = 1,  b = 3   c = 1 
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  b2  4ac = 9  4 = 5 > 0

   
3 5

2
x 
   ( )

x = 
3 5

2


  
3 5

2


.

1.

(i) 2x2  7x + 3 (ii) 2x2 + x  4 = 0

(iii) 3x2 + 2x  1 = 0 (iv) 6x2 + x  2 = 0

2.
1 3x
x

 

3.

(i)

(ii) 180.  8 

2.4.5  

   

x2  (  + )(x) +  = 0

x2  ( ( x)) +  = 0

x2 ,  x 

ax2 + bx + c = 0
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 “”  “”  

2

xb
a x


    

2

c
a x

   

 :  ( )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

    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
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2 23 1 3 10 0
4 4 4 4

xx x x    
         

   

 4  4x2 + 3x  1 = 0.

 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)

 2.4.6 

1.  2
1

30  

TSOSS Mathematics TM PDF files 05-02-2021.pdf   132 06-02-2021   14:54:00

TSOSS Mathematics TM PDF files 05-02-2021.pdf   132 06-02-2021   15:06:31



121

2.  82 400 
.

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 

.
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8. x2 + px + q = 0 ,  



 




.

9.

10. 20. 

11. 3 2

29
20

12.

   p(x) 

 p(x) = 0 

p(x) = 0  p(x) 

p(x) = 0 

‘x’  ax2 + bx + c = 0 a, b, c

a   0.

ax2 + bx + c = 0  ,   
x2  (x +  = 0

x2  x ( )  +  = 0.

b2  4ac > 0 ax2 + bx + c = 0  
2 4

2
b b ac

a
  

ax2 + bx + c = 0,  a   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…

 

 

 

2.5
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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

3,6,9,12,15….. 

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)

` 100 

` 575 ? ?
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(1)

(2)

2.5.2 

1,2,3,4,5,6,7,8,9,10… 

 2,4,6,8,10,….

  10 
 10,20,30,40,50,……

2,4,6,8,10,
……….  

 2 

 2 

15 30  20 40

2 , 4 , 6 , 8 , 10 , 12 , 14 , 16 , 18 , 20 , 22 , 24, 26 , 28 , 30 , 32 , 34 , 36 , 38 ,

40 , 42 , ….
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10 , 20 , 30 , 40 , 50 ,…………..

,    10, 20, 30, 40, 50, ……. 

   3 ,   6 ,     9 ,  12 ,    15 ,    18 ,   21 ,   24 ,  27 ,    30 ,   34 , …….

   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 

(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 , ……

 
Arithmetic Progression (AP)

a1 a2    

a3 n  an  d 

a1 , a2, a3 ...  an AP

a2   a1  =  a3   a2 =  an   an1=  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
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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 

2, 4, 6, 8, 10 … 

(AP) 

(2 + 02), (2+12),(2+22), (2+32), (2+42), ….

(2+92)…....(2+142)…… .(2+192)……
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 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+  (n1)2] [a +  (n1) d]

(AP) (‘n’ )

a, (a + 1d), (a + 2d), (a + 3d), (a + 4d) , …. (a + 9d) ….... (a + 14d) ……. [a
+ (n1)d].

 n :

                   an = a + (n  1) × d

a = ,  d  =  
n = an = n

AP) 2, 4, 6, 8, 10, …….

 ‘a’ , ‘d’  ‘n’ 
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AP  2, 4, 6, 8, 10, …. 

 ‘a’= 2

 ‘d’ = 4  –  2 = 6  –  4= 2, so ‘d’=2

 ‘n’=26

AP) n  

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, ... n

:

16, 11, 6, 1, – 4, – 9, ... AP 

 a = 16  d = 11 – 16 = – 5, n = 15

AP n

     an = [a + (n  – 1) d]

, a15 = a + (15 – 1)d

  = a + 14d

  = 16 + 14(–5)
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= 16 – 70

= – 54

, 15 

a15 = – 54

, an = a + (n – 1)d

= 16 + (n – 1) × (–5)

= 16 – 5n + 5 = 21 – 5n

 , n 

an= 21 – 5n

 3 : – 3  12 41. 

: ‘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

 4.

4: 5  10  43, 

: d = 5,  n = 10, a10 =  43 

an = a + (n – 1)d

a10= a + (10 –1) × 5 = 43

 So, 43 = a + 9 × 5

43 = a + 45

a = – 2  – 2.
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 5:  – 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: p  p, q q (p + q) 

( p  q).

 :  ‘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  [as p – q   0]

TSOSS Mathematics TM PDF files 05-02-2021.pdf   144 06-02-2021   14:54:04

TSOSS Mathematics TM PDF files 05-02-2021.pdf   144 06-02-2021   15:06:34



133

 a + (p + q – 1)d = 0

 ap + q 

, ap +q  = 0.

 

1. 4  – 3 12

2.  2  9  26

3. 12 – 28  18  – 46. 
.

4. 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 + (n2)d] + [a + (n1)d]

S
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S = [a+(n1)d] + [a+(n2)d] + … + [a+4d] +[a+3d] + [a+2d] + [a+d] + a

S = a + [a + d] + ............ + [a + (n  2)d] + [a + (n1)d]

S = [a + (n1)d] + [a + (n2)d] + ...……. + [a + d]+ a
———————————————————————————————
2S = [2a + (n  1)d] + [2a + (n  1)d] + ......... + [2a + (n1)d]+[2a + (n1)d]

“n” 

2S = n × [2a + (n  1)d]

2

Sn = 2
n

 × [2a + (n1)d].

 “n”  Sn = 2
n

 × [2a + (n  1)d]

 7 :  1, 3, 5, 7, 9, . . . . 

: 1, 3, 5, 7, 9, ... 

 a = 1,   d = 3  2 = 5  3 = 2,    n = 50.
n

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]

n

2 + 5 + 8 + 11 + .... + 59

( )

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

n

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:  12 

(i) 11, 16, 21, 26 ....

(ii) – 151, – 148, – 145, – 142

:

(i) 11, 16, 21, 26 ....

, a = 11, d = 16 – 11 = 5  n = 12.

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) – 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. n

2.
3
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 10:  2, 4, 6, 8, 10 ....  210 
?

:  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 = 14.

14 

 11: 2 + 5 + 8 + 11 + .... + 59 

:  2, 5, 8, 11, ... 

 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
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, n = 20

 , 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

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} ‘n  

‘n  
 ‘a’  ‘l’ 

 Sn = 2
n

  × [a +l ].

 12: 1  100 5 

 1  100 

5 , 10 , 15 , 20 , 25 , 30 , …………………….85 , 90 , 95
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 ‘a’ = 5

 ‘l’ =  95

Sn = 2
n

× [a +l] 

  ‘n’=?

‘n’ ? 

  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. 15 

(i) 11, 6, 1, – 4, –9 ... (ii) 7, 12, 17, 22, 27 ...

2.  25, 28, 31, 34, .... 

3. 1 + 4 + 7 + 10 + .... +118 

4. 100 3

5.  21 231. 
3 .
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6. 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 
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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…
   

(i) 10 , 1000 , 10000 , 100000 , 1000000……..  or 10, 102, 103, 104, 105………..

(ii) 1 , 2 , 4 , 8 , 16 , 32 , …….                   or  20, 21, 22, 23, 24, 25 . ….……

(iii) 5 , 25 , 125 , 625 , ………                     or  51, 52, 53, 54, ………

‘r’ 

10 , 1000 , 10000 , 100000 , 1000000……..   10 , 102 , 103 , 104 , 105…………..

 ‘r’ = ( ) / ( )  =  ( )/( ) = ……..

 ‘r’ = 100/10 = 1000/100 = 10000/1000 = 10

‘a’ , ‘r’ 

a1, a2 ,  a3, ………..  ‘r’ = 
2

1

a
a   =  

3

2

a
a .

 

 

1 

3 

9 

81 

27 

243 
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 13:

(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)

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

 

 

(1) 6 , 12 , 24 , 48 ,…

(2) 7 , 21 , 62 , 186 , ….

(3) 8 , 8 , 8 , 8 , ……

(4) 40 , 41 , 42 , 43 , 44 , 45 . …………..

(  ‘n’ )

4 , 16 , 64 , 256 , ……….

 4 , 4 × 4, 4 × (4 × 4), 4 × (4 × 4 × 4), ……

4 × 40, 4 × 41,  4 × 42,  4 × 4 3, …………

‘a’  ‘r’

a1, a2,  a3 , ………..   ‘r’ = 
2

1

a
a  = 

3

2

.....a
a

TSOSS Mathematics TM PDF files 05-02-2021.pdf   153 06-02-2021   14:54:05

TSOSS Mathematics TM PDF files 05-02-2021.pdf   153 06-02-2021   15:06:35



142

a × r0,  a × r1,  a×r2,  a × r3,  a × r4   …………

 ‘n’ 

a  ‘r’)

1 a1 4 × 40 = 4 a = a × r0=  a × r11

2 a2 4 × 421=  16 a × r1  = a × r21

3 a3 4 × 431  =  64 a × r2    = a × r31

4 a4 4 × 441 =  256 a × r3   = a × r41

… ….. ….
…. …… ….
…. ….. …..

5 an 4 × 4 n1 a × r n1

‘n’

 ‘a’  ‘r’ GP 

a × r0 , a × r1,  a × r2,  a × r3, a × r4………… a × r n1

n

an = a × r n1

 

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 : 
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,...

n   an= 7 ×  6n1

(ii) GP    a, ar, ar2 ,...

 a = 256,

ar = 256 × 0.5 = 128 ,

 ar2 = 256 × (0.5)2 = 64

GP 256, 128, 64,....

 

(1) GP a = 11,   r = 3 

(2) a = 1   r = 2 GP 256

(3) a = 
1

11 ,   r = 11 GP  

(4) a =  
1
3 ,    r = 2 GP 

1.

(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. 2  4. 

40 

(A) 3200 (B) 2800 (C) 1600 (D) 200

 5. 3, 4, 5, 6, .... 

(A) 65 (B) 75 (C) 85 (D) 110

6. 7 + 12 + 17 + 22 + ... +1002 .

7.  –11, –7, –3, ..., 53 .

8.  9, 14, 19, ... 124 ?

 9.  7 13 32  62. 

 10.  7, 10, 13, ..., 184

11. 2x, x + 10, 3x + 2  x

12.  –10, –7, –4, –1, ...  104 ?

13.

(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 , .....

14.

  (i) a = 6, r = 3 (ii) a =sqrrt  2, r = sqr rt  2 (iii) a = 1000,

r = 2 5

15.  729, 243, 81,… a7 
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a1 a2 a3 n
an d .

a1, a2, a3, ...., an, AP

a2   a1  =  a3   a2 =  an   an-1= d

n  an = a + (n  1) × d, 

a = , d = ,

n = an = n

 “n”   Sn = 
( 1)

2
n n +

‘a’  ‘l’ 

Sn = [ ]
2
n a l 

‘r’

‘a’ ‘r’  a1, a2, a3, …….. 

‘r’ =  32

1 2

aa
a a .

‘a’ ‘r’ 

 n  an = a × r n1
.
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3.1.0 

3.1.1 

- 1 : 165  163 

 - 2 :  A  ` 120/-  B 
` 115/- 

 - 3 :  ` 78/-, 
` 75/- ` 100/- 

3.1
3
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2  (165 – 163).

120 – 115 = ` 5/-

` 3/- (78 – 75).

 - 4 : ` 200/- ` 20/- 

 - 5 :  60  20  

 - 6 : ` 400/- ` 150/-. 

 a : b 

 = 165:163

= 200/20 = 200:20 = 10:1

a : b, ‘a’ ‘b’ 

- 1 : 

1 10 15 10 : 15  
10 2
15 3

 2:3

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 2 
3 

 7

= 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 5:4

2

3

4

5

3.1.2 

 

A B C D

TSOSS Mathematics TM PDF files 05-02-2021.pdf   162 06-02-2021   14:54:07

TSOSS Mathematics TM PDF files 05-02-2021.pdf   162 06-02-2021   15:06:37



151

AF 

AB = BC = CD = DE = EF = 1 cm

– AD: DF = 3 : 2

LQ 

LM = MN = NO = OP = PQ = 3cm

– LO : OQ = 3 : 2

 AF 1  LQ 

3  AD : EF  LO : OQ 

AD : EF 

LO : OQ 

     (ABCD PQRS)

 ABCD,   AB = 4 AD = 3 

 ABCD, AB : CD = 4 : 3

 PQRS,  PQ = 8 PS = 6 

 PQRS, PQ : RS = 8 : 6 = 4 : 3

A B C D
1 

E F

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 1 

L M N O
3 

P Q
3 3 3 3 
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AB PQ
AD PS

  

  AB : AD = PQ : PS  

15 100 15:100 3:20

6 40 6:40 3:20

= 15 : 100 = 3 : 20

= 6 : 40 = 3 : 20

 15 : 100 = 6 : 40 

a : b c : d 

a : b c : d a : b :: c : d 

- 6

(i) = ________

=____

(ii) = _______

 = ____

(iii) = __________

= _______________
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: a : b c : d 

a   d = b  c

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 

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.

 9 :  

  = 4 : 10

= 2 : 5

= 6

 = x 

 = 6 : x

 2 : 5 = 6 : x

   
2 6
5


x

 x = 6   
5
2

 = 15

 

 a : b  a
b a   b = k 

 10 : 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 

 11 : 

No. of Men 32 16 8 4 64

No. of work 8 16 32 64 4

256 256 256 256 256

 12 : 

:

  

   

        = 

2 6 3

X 12 4

2 3
6


 = 
4 X

12


      X =  3
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3.1.3 

x 

  x   16 = 10   24

x = 
10 24

16


 = 15

= 

   = 
120

4  = 
90
t

‘t’ ?

 13 : 5  ` 40/- 
6  ` 42/- 

3  

 5  ` 40/- 

   = 40
5

 = 8

6  ` 42/- 

 = 
42
6  = 7
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` 8/- 
` 7/- 

  8 > 7

 = 3   7 = 21/-

1.

2.
(i) 5 : 10 (ii) 16 : 18 (iii) 14 : 21 (iv) 8 : 24

3.
(i)
(ii)

4.

5.

6. ` 2400/- 

7. `  10 : 3 

10. ` 40/- 

11.
(i)

(ii)

12. ` 180/- 
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13.
(i)
(ii)

14. 10 : 11. 

15.

16.

17.

18.

 

a:b 
a b

 = 

.
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3.2.0 

.

3.2.1 

100 76

50 36

75 66

50 40

3.2
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100 76
76

100
 100 76

50 36
36

100
 100 72

75 66
66
75

 100 88

50 40
40
50

 100 80

(i)                      __:100   (ii) _:100

      =  =
(a)         = b)  =

p
q  (q 0.) 
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 p q 

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 : 

: 25  = 
25

100
   40 = 10
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6 : 

:  = 
12
60

  100 = 20%

7 : 

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  g 

> )

 L 

 =  –     (  < )
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 -  g% =  100  = 
( )

 100

- L% =  100  = 
( )

 100

8 : D 1000/- D1500/- 

  = D1000/-

 =  D1500/-

 > 

 =  –  = 1500 – 1000 = 500

   =  g% =  100

= 
500

1000
 100 = 50%

9 : Mr. D 20,000/- 

D18,000/- 

 = CP =  20,000/-

= SP =  18,000/-

SP < CP

 = CP – SP = 20,000 – 18,000 = 2000

=  100

= 
2000
20000

 100 = 10%

= 10%
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 - 10 : 

1. D150/- D 162/- = D 12/- g% = 
12
150

 100 = 8%

2. D 60/- D 54/- = D 6/- L%  = 
6

60
 100 = 10%

3. D 2000/- D 2800/-         -   -

4. D 10/- D 8/-         -         -

5. D 100 = D 10/- g% =

6. D 30 = D 5/-          - g% = 20%

7. D 500         -          - L% = 10 %

8. D 270 = D30/-          -         -

10 : 10% D 5/- 

D 45/- 

  = CP

= L% = 10%  = D 5/-

=   100

  =  100

 = 
5

10
 100 = 50

    =  D  50/-

  D 50  5 = D 45/- .

11 : D 4000/- 25%

 = 4000

=  g% = 25%
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  = 
g%
100

  

  = 
25

100    4000 = 1000

= + 

     = 4000 + 1000  = 5000

D 5000/- 

3.2.3

d MP

= d = – 

= d% =  100

12 : D30/-  A 10% 

D 25/-   B  12% 

  A =  30

 A = 10%

 A =   

= 
10
100

  30 = D 3

 A = – 

= 30 – 3 = D 27

 B = D 25

B = 12%

 B = 
12
100

 25 = D 3

 B  = 25 – 3 = D 22.
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3.2.4  (GST Goods and Services Tax)

GST 

: 

 (GST) : GST 

GST 5%, 12%, 18%  28% 

GST ( ), SGST ( ) IGST(

) UTGST ( ) 

GST GST  1300

500 

13 : D1000, 18% GST 

  = D 1000

GST  = 18%

GST = 
GST%

100
 MP

= 
18

100
 1000 = 180

=   + GST

=1000 + 180

  = D 1180.

14 :  D 350 GST
SGST  CGST  (SGST  CGST

)
 = D 350

GST  = 5%
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 : GST = 50%   GST + 50%   GST

= 
1
2  CGST + 

1
2  SGST

 5% GST = 2.5% CGST + 2.5% SGST

CGST = 
2.5
100

 350 = D 8.75

SGST  = 
2.5
100

 350 = D 8.75

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. 10% 

4.

5. 1.2 800 

6. 12 : 13 

7. ` 7,500 25% 

8. 14% 

9. ` 1,20,000 ` 1,50,000 

10. 20% ` 300 
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11. 10%   ` 90 

12. D 500. 

18% GST 

 

 .





 CP

 SP .



 P   G 

 =  –

 L 

 –

 %  =  × 100

  %  =   × 100





 %  = 

   =   ×  100

 = 

 = 



 GST
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3.3.0 

3.3.1 

P 

I 

SI

R

100/- 5% 

=  1000/-,  = 5%  = 3 

= 1000 
5

100 = D 50

= 1000 
5

100  = D 50

= 1000 
5

100  = 50

3.3
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 = 50 + 50 + 50 = 3   50

  = 1000   3 
5

100
 D 1000,  5 3

  =      

       SI = P   T   
R

100

       SI = 
PTR
100

 ‘A’ 
 =  + 

A = P + 
PTR
100  or

A = 
TR 100 TRP 1 P
100 100

   
    

   

3.3.2 

CI

T = 1  R = 10%

A1 = 1000 + 
1000 1 10

100
 

= 1000 + 100
A1 = 1100 ( )

A1 
T = 1  R = 10%

A2 = 1100 + 
1000 1 10

100
 

A2 = 1100 + 110

A2 = 1210 ( )

= A2
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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
 

  
 

Where ‘n’ = number of terms.
If the Rate of interest is calculated yearly for ‘t” years,  then n = t
If the Rate of interest is calculated half yearly for ‘t” years, then n = 2t
If the Rate of interest is calculated quarterly for ‘t” years, then n = 4t

If the Rate of interest is calculated biannually for ‘t” years, then n = 
t
2

To calculate only the compound interest cumulated on a certain principle is
CI = A- P
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 1 : 8% D 25,000 

Principle lend by Badri to Mahesh = P = 25000

= T = 4

= R% = 8%

SI = 
PTR 25000 4 8
100 100

 
  = 250   4   8 = 8000

 =  A =  + 

= 25000 +8000

                  A = D 33,000

 2 : D 6000 D 1200  

P  = 6000 SI  = 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. 1000/- 5% 50/- 100/- 150/- 200/-

2. 2000/- 4%

3. 750 10%

4. 20000 2
1
2 %
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 3 :  D1,40,000  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/-

D1,89,000

 2 : 

(P)  (T)
 (R) S.I.  (A)

1. 100/- 2 9% 18/- 118/-
2. 2500 6 7%
3. 5000/- 10% 1500
4. 5 6% 1200
5. 7000 2 1120

4 : D 1,00,000/- 10% 

  = 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 

2.  ` 8,000 5% 

3. 9.5% ` 21,280 

4.  ` 16,500 13% ` 22,935 

5. ` 48,000 `55,560 

6. 12% ` 17,000 

7. ` 40,000 10% 

8. 6% 
` 6000  

 

` R.

T

SI .

 S.I. = 
PTR
100

A 

= P + SI

CI 

 A = P
nR1

100
 
 

 
.
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4.1.0  

4.1.1  

4.1
4
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4.1.2

 (Line Segment)

AB  BA  

 (Line)

AB  A B 

AB , AB


 
l, m, n, .....

(Ray)

AB AB


 AC AC


 

A E

D
B

C

A

BA B

A B

AC B

A B

TSOSS Mathematics TM PDF files 05-02-2021.pdf   188 06-02-2021   14:54:13

TSOSS Mathematics TM PDF files 05-02-2021.pdf   188 06-02-2021   15:06:43



177

 A, B, C, D, O 

AB , BC , CD ,  AD  

AC


,  BD


 .

 OA, OB, OC
  

 

OD


 (Plane)

 A, B 

 AB

  

 ABC

 (Angle)

A

B
C

D

O

1
2
3
4

567
8
9
10
11 12

A

B

C
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B C

A P

Q

R S

T

OA


  OB


 

‘O’ 

 'O' 

AOB BOA 

AOB   BOA   O
.

1.

i)

ii)

iii)

iv)

i) ii)

i) ii) iii) iv)

i) ii) iii)

i) P 

ii) R 

O

B

A

A

C

D

B
O
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4.1.3  (Parallel Lines)

 l , m  l || m   l  m 

 (Intersecting Lines)

l, m P

l   m l m 

l

m

l

m

l m

P
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1.

2. ABCD 

(i) , (ii) (iii)

4.1.4  (Types of  angles)

 

i
 ‘L’ 

ii AOB

iii
AOC  

00

900

1800

3600

00  900 

900  1800 

1800  3600

1.
i) 650 ii) 1090 iii) 900 iv) 1250

v) 2700 vi) 1800

AO

B

A B

CD

O
A

C

i
ii

iii
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300

600

1100 700

O

2
1

A

B
C

2.

4.1.5  (Pairs of  angles) :

  900 

300 + 600 = 900  30°  60° 60°  30° 

: 180° 

110° + 70° = 180°  110°   70°  70°  110° 

:

AOB ,  BOC  
‘O’ OB



.
OA


OC


 OB
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l, m  ‘O’ 1 ,  3

2 ,  4  1 ,  3

2 ,  4 .

180° 

AOC ,  BOC  

180° 

1.

2.

(i) 115° (ii) 95° (iii) 10° (iv) 40°

3.

(i) 

 (ii) 

4.  (i)   1 ,   2  

(ii)   1 ,   2  

l

4
31

2

m

A B

C

O

C B

A D
O

BA
21

C
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1.

(i) 

(ii) 

2.

O

 x, y  z 

.

3.
(i) (ii)

(iii) (iv)

4.

 (i)

(ii)

(iii)

(iv)

5.
(i) (ii)  ‘T’ 

(iii) (iv) ‘+’ 

6.

7.

8.
(i)  [        ]
(ii) [        ]
(iii) 360°.  [        ]
(iv) [        ]

140o
z

O
x

F C

E

O

BA

D

C

O B

A

D

y
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dca
b

e
f g

h

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)

 900 

 180° 
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4.2.0 

4.2.1 

4.2
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. 3

4.2.2 

.  1      . 2 . 3

 (1)    l, m  n P, Q 

  l, m  n

(2)  p, q, r  s  A, B C 

  p, q  r  “s” 

 (3)  a, b  c  “O” a, b  “c”  

p

q

r

s

A

B

C

a

bc

O
l
m

n

Q

P
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 “l”, “m”  n
1, 2, 3, 4, 5, 6,

7   8 

1, 2, 7    8  

3, 4, 5  6  

(1, 5),   (2, 6),  (4, 8)    (3, 7) 

 (3, 5)   (4, 6) 

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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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

3 + 6 = 1800  4 + 5 = 1800.

1 :

 l, m 

“n”  x

 :

l, m x

o53x 

1

5

l

m

2

34

6

78

n

53o

xo

l

m

n
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100o

80o

n

 :

    l || m

“n” “x”

 :

l || m 

      1000 + x0 = 1800

 x  = 180  100

         080x          x = 800.

3 :

   

l ||m,  “n” 
 x 

 :
 l || m 

   75  = 11x  2

   75 + 2 = 111x

  111x = 77

  x = 077 7 .
11



      07 .x 

1. l   m n 

l || m l  m

100o

x

l

m

n

75o

(11 -2)x o
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2. l m
  “n” 

2 = 750  

4.

   l || m, “n” 

y  

1.

30o  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

2

32o

(12 -4)x o

l

m

n

1

5

2

34

6

78

l

m
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1.

2.

3.

4.
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4.3.0  

*  1800 .

*

*

*

*

*

*

4.3.1  

4.3.2  

4.3
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(i)

(ii)

Fig. 4.3.1

 (ii) (ii) 

(i)

(ii) AB, BC  CA  

(iii) AB, BC   CA  

ABC = B, ACB = C    CAB = A. 

A

B C
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(iv) A, B, C 

 ABC  BAC  CBA.

ABC      ABC

 

BAC      BAC

 

CBA       CBA

 ABC 

 : AB, BC , CA

 : BAC, ABC, BCA

 : A, B, C.

 A  ?

BC   A  

 B  C CA AB

BC  ?

BC  BAC   A.

 B   C   CA   AB 
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4.3.3 

I.

(i)  : 

(ii)  : 

* BC   

* B, C   

* A   

AB = AC B =C

(iii)  : 

[ ].

II.

         (i)   : 

A

B C

A

B C

P

Q R

A

B C

PQ = QR = PR
P = Q = R = 600

TSOSS Mathematics TM PDF files 05-02-2021.pdf   208 06-02-2021   14:54:17

TSOSS Mathematics TM PDF files 05-02-2021.pdf   208 06-02-2021   15:06:47



197

[  A , B   C   900 ].

(ii)  : 

[  Y  900 ].

(iii)  : 

[  Q  900]

: 1.

2.

1. PQR ie .

2. ABC B 

3. RAT RT 

4. 8 , 5   8 

X

Y Z

P

Q R
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4.3.4  

ABC 

XY  'O' 

 'O' 

 180o.

 1 :  1800.

  ABC  

 : A + B + C = 1800.

 : BC A

DE


 

  AB

      B = DAB  [   ]

        C = EAC  [   ]

 B + CC = DDAAB + EAC ...(1)

A 

  A + B + C = A + DAB + EAC

      = 1800 [  A  1800 ]

.

D EA

B C

A B

C

X YO

X YO
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4.3.5  

 2 :  ABC  BC C

ACD 

 ACD  ACD  ABC 
ACD  ? ACD ABC C

.

 BCA  ? BCA   ACD C 
.

 A, B  ACD .

  ACD, A  B

 ACD, A  B 

A, B ACD

A, B  ACD

 ACD = A + B

A

B C D

B C

A

D

A
B
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“ ”.

 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  .

 2 :   x ,  y  

 : ABC 
A = x, B = 500,  C = y 

ACD = 1200

A + B + C = 1800

       x + 500 + y = 1800 [  500   RHS 

B C

A

x

500 600

B C

A

D

120o
y

x

50o
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      x + y  = 1800 500 ]

     x + y  = 1300 ....(1)

C + ACD = 1800 [  ]

       y + 1200 = 1800 [  1200  RHS ]

               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 

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

  =  
00 0

1

202 180 40
9

   


 = 
00 0

1

203 180 60
9

   


 = 
00 0

1

204 180 80
9

   


  400, 600 800.
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 5 : ABC 500 
 :  ABC A = 500   B = C =  x0 

 A + B + C = 1800

  500 + x0 + x0 = 1800

  500 + 2x0 = 1800 [  500  RHS ]

 2x0 = 1800  500 [  2 ]

= 1300

   x = 
0

0130 65
2



  650, 650.

1.  380  1020 
2.  300.  
3.  1 : 4 : 5 

4.

5.  “x” , “y”  

 6 : 700 
 250

 :  = 700.

 = 250

x0 

M

500

600y0x0

NO A
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 700 = 250 + x0

  x0 + 250 = 700 [  250 LHS ]

  x0 = 700  250 = 450

= 450.

 7 :  

x0 

 :  ABC 

A = 650, B = 450 ,  BCD = x 

 = 

 BCD  = A +B
  x = 650 + 450

         = 1100

0110x 

8 :  

 :  300

= x0

= 800

= 

 800 = 300 + x0

  x + 300 = 800 [  300  RHS ]
  x = 800  300 = 500

050x 

A

BC

D

650

450

800

300 x

C

D

A B
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1.

2.  p, q 
r 

3.  “x” 

4.  “x”  

“y”  

4.3.6 

> 900 > 300  “900, 300 

< 300 < 900  “300, 900 

 900 300 “900, 300 

A

B C D

p

rq

x 1300

P

Q R S

900

x y

F E

B C
D

A
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ABC AB AC 

B, C ?

B, C 

i.e.,  B  C C > B

4.3.7 

 :

ABC, PQR, XYZ 

7 4 

A

B C

A

B C

R

P Q
X

Y

AB > AC   C > B

C > B   AB > ACAC
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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 

 : 4.3.10 

  ? /

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 = DE AD  E 

C  E 

ABD,  ECD 

BD = DC

[D  BC]

ADB = EDC [   ]

 AD = DE ( )

ADB EDC   

  AB = EC    [  ]

A

B D C

E
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 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 > ACAC .

4.

[Hint : 1. 

].

A

D E

B

C
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1. ABC A = 3B   C = 2B.  

[Hint : Let B = x,  then A = 3x and C = 2x use A + B + C = 1800]

2.  ABD = 3DAB   BDC = 960  ABD 

.

3.

4. 1250  2 : 3 

5. ABC

,  BC D 

AB > AC 

AB > AD .

6. AB = AD  BC > AD .

960

DA C

B

D C

A

B

D

A

B

C

TSOSS Mathematics TM PDF files 05-02-2021.pdf   221 06-02-2021   14:54:19

TSOSS Mathematics TM PDF files 05-02-2021.pdf   221 06-02-2021   15:06:50



210

7. ,  AP   QR, PR > PQ  PS = PQ.   AR > AQ
. [Hint : A, S ]

 

 1800.

A

Q P S R
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4.4.0  

*

*

*

4.4.1  

 `100 

. 4.4.1

4.4
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?

1.

2.
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4.4.2  

.

 (1)   (2)

CD  AB \’

CD  AB

AB CD      

RS PQ PQ  ,  RS

 PQ  ,  RS  

AB = CD  AB CD .

4.4.3  

ABC, PQR ?

ABC, PQR  
ABC, PQR

   

   

A B

C D

P Q

R S

B

A C

Q

P R
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 ABC   PQR .

 ABC PQR  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 ( )

 ABC   PQR .

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 

 PQ = AB, QR = BC  PR = AC  PQR 

ABC PQR

PQR  ABC  PQ = AB, QR = BC  PR = AC

 

A

B C

Q R

P
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 1 :  ABC  PQR 

 :    ABC,  PQR 

AB = PQ 

BC = QR  

AC = PR  

ABC  PQR

 2 : PQR  ABC  

 : PQR,  ABC 
PQ = AB = 8 cm
QR = BC = 5 cm
PR = AC = 10 cm

PQR  ABC

P  A , Q B  R  C 

  P = A; Q = B; R= C

P Q R  A B C

A

B C

Q

P R

C

A

B
8 

5 

10 

10
 

5 

8 

R Q

P
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1.

2.
AB = DC  AC = DB.  ABC  DCB .

3.

 2

 ABC 

N

L

O

M

4 

2.5
 

4 

3 

A D

B C

T

P RQ

S

A

B C
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QR = BC, Q = B PQ = AB  PQR 

ABC PQR 

AC = PR,   A = P; C = R

  ABC  PQR.

ABC   PQR 

PQ = AB, QR = BC  Q = B .

 3 : PQR   PQ = PR  PS   P
PQS    PRS .

 :  PQS, PRS 

PQ = PR ( )

PS = PS ( )

 QPS = RPS  [  PS ]

PQS    PRS 

P

Q RS

P

Q R
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 4 : 

 : OQP, OSR 

OQ = OS  =  4

QOP = ROS 

OP = OR = 3

OQP    OSR

 PQ = SR, Q = R,  Q = S 

1.
C 

    A , D 
  B , E 

BAC   EDC 

2.  PQR   FED 
PQ = FE  RP = DF 

3. P Q

S R

3.5 

3.5 

300

300

P

Q

R

S

O
3 

4 
4 

3 

A

B

C D

E

40

30 

60 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   231 06-02-2021   14:54:21

TSOSS Mathematics TM PDF files 05-02-2021.pdf   231 06-02-2021   15:06:52



220

 3

 ABC 

 QR = BC, Q = B   R = C PQR 

ABC PQR 
 P = A, PQ = AB  PR =

AC  ABC   PQR 

 5 :  AOC   BOD .

A
D

BC

300

O
3  3 

700

700

P

Q R

A

B C
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 :  AOC, BOD 

C = D = 700

AOC = BOD = 300 [  ]

AOC 

A + C + AOC = 1800 [   1800]

 A + 700 + 300 = 1800

  A + 1000 = 1800 [  1000  ]

  A = 1800  1000 = 800 ...(1)

BOD 

B + D + BOD = 1800 [  1800]

 B + 700 + 300 = 1800

  B + 1000 = 1800 [  1000  ]

  B = 1800  1000 = 800 ...(2)

(1), (2) A = B

  AOC = BOD,  AC = BD, C = D

 AOC   BOD

  6 :   DAB,

DCB AX 

 AC   DAC .

 :  DAB, DCB 
  AX 

DAC = BAC   DCA = BCA

BAC, DAC 

BAC = DAC ( )

     AC = AC ( )

D

A

B

C X
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BCA = DCA ( )



AC   DAC 

1.   DEF    XYZ 

D = X   F = Z  
 [  : 

].

2.

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 .

(i)

(ii)

  7 : 
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ABC DEF

(i) B = 900, AC = 8 , AB = 3 P = 900, PR = 3 , QR = 8

(ii) A = 900, AC = 5  BC = 9 , Q = 900, PR = 8 , PQ = 5

:

(i)

B = P = 900

AC = PR = 8 ( )

AB = PQ = 3

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 

ABC = BAD = 900

AC = BD    ( )

AB = BA    ( )

ABC   BAD

D C

A B
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1.

(i) (ii)

2. ABC   RPQ 

B  = P  = 900, AB = RP  

?

3. ,  ABC

 BD  CE

BD = CE 

  CBD   BCE

.

1. ABC BC AD 

[  : ]

2.

 [  : DBC   ECB ]

P Q

SR

5 

3 3 

P

Q R

4 4 

A

B C

E D

S

A

B C

D E
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3. ABC   DCB .

4. ABCD 

ABC   BCD 

5. , PQ = PR  

SQ = SR 

PQS = PRS .

6. ABC l  BC

A D

B C

O

300 300

500 500

A D

B C

P

Q R

S

A

B C

l
650
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7. ABC   AB = AC  P.  ABP = ACP
 AP  BAC .

8.

B = C  AB = ACAC

ABE   ACD .

9. ,

PX  QY  PQ

PX = QY.  AX =

AY .

*

*

*  AB   CD

 AB CD AB = CD

.

*

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

X

P
A Q

Y

A

B

C

E

D

O
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4.5.0  

4.5.1 

4.5.2 

. 4.5.1

4.5
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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  BC,
CD

(vi) ABC ,
BCD   BAD , ADC

(vii) AB  CD
AD  BC 

(viii) CBA

ADC   BAD DCB

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 = ?

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 .

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
  


 

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.  : 
( )
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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)

TSOSS Mathematics TM PDF files 05-02-2021.pdf   245 06-02-2021   14:54:24

TSOSS Mathematics TM PDF files 05-02-2021.pdf   245 06-02-2021   15:06:55



234

A

D

B

C

1
0

2

3

4

5

6

7

10 2 3 4 5 6 7

. 1 .  2 . 3

ABCD 
 AB || CD  AD || BC. 

 :

 ABCD  A B C D   

.

 AB ,  DC  
A B    DC  

A B  , DC  
   AD   B C   

CDA, ABC ABC CDA  

 AB = CD
BC = DA   B = D

*
*

C

B

D

A

D

A B

C
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 : PQRS PR,
QS O

ABCD 
AC

AC

ABC, ADC

ADC ABC D,
 B CD AB

POQ  ROS .

ROS  POQ  R,  P RO PO
.

 ROS  POQ .

 RO = PO  OS = OQ.

B(D)

C(A)

A(C)

S R

P Q P(R) Q(S)

O

D

A B

C
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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

  AOD   BOC  900

AOD  = BOC  = 900.

 AOB  = COD  ( )

 BOC  = DOA .

    AOB  = COD  = BOC  = DOA  = 900.

C

D

B

A
O
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4.5.5(c) 

 :

ABCD  B = 900

AC  BC

BAD, BCD    ADC BAD, BCD 

 ADC ?

900 

0A = B = C = D = 90   

AC  BD  AC  BD ?

AC  BD i.e., AC = BD. 
AO, OC, BO  OD  AO = OC 
BO = OD 

*

*

*

*

BAD = A
BCD = C
ADC = D
ABC = B

 

 

 

 

CD

BA

O
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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 

 4 :  ABCD 

.

 ABCD 

   AB = 12 

   BC = 7 

   DC = AB = 12    [  ]

CD

BA

CD

BA

7 

12 
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  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.

 6 : ABCD 

“O” 

OA=2x+4    OB = 3x + 1

x

 :  ABCD

OA = 2x + 4

OB = 3x + 1

AC = 2OA = 2(2x + 4)   

P S

Q R
700

CD

BA

O

2x + 4 3x + 1
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BD = 2OB = 2(3x + 1)
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
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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  = 400 ,  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 AB 
AC  D, E DE  DE || BC

 DE = 
1 BC
2

. 

 10 : ABC 

AB   D 

DE || BC   AC = 12 

 AE

 : ABC   AC = 12 

DE || BC  AB  D.

  E  AC [  ]

   AE = 
1 AC
2

  = 
1 12
2


  = 6 

,  AE = 6 .

 11 : ABC   AB, BC  CA  D, E, F 

AB = 8 , BC = 7 , CA = 6   DEF .

 : ABC  AB, BC  CA

D, E, F 

AB = 8

BC = 7 

CA = 6 

C

D

B

A

E

CEB

A

D F
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AB  D, AC  F

,  DF = 
1 BC
2 [  ]

  = 1 7 = 3.5  
2
  

AB  D, BC E

   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   AB  AC   D, E

BC = 10  DE .

2.  ABC AD
AD E

 AD
BE F 

 AC 
 F 
 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

AD
 E

EF || AB.  F
BC 

.

4.5.7 

:   PQ  l, m n .

C D

BA

RQ

P

CD

BA

FE

m

l

Q

P

m

l

n

P

B

A

C
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l, m  n   “p”  AB  BC

 :

p, q, r
 s  l  m

 AB, BC  CD

LM, MN
 NS LM, MN
 NS 

? 

 12 : 
l || m || n  PQ = QR 
XZ = 20 . YZ 

.

 :  PQ = QR,
XZ = 20 .

   

XY = YZ  |  PQ = QR

XZ = XY + YZ 

Y

X

R Z

Q

P

m

l

qp

n

C

D

B

A

N

S

M

L
ml

r

s

q

p
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= YZ + YZ

= 2YZ

    20 = 2YZ

  YZ = 20 10
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

X

Q

srqp

r

q

p

M

L

N

B

A

C

Y

X

Z

l m n
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4.5.8  

 10 2, 215 2, 2 2,
3 

 : 
(A)  (A)

.

(i)
A  B (A)  = (B)  

(ii)

(A)
(P), (Q)

(A)
(A)  = (P)  + (Q)

.

ABCD  PQCD 

DC 
PB DC  
DCQA 
DAP CBQ 

(PQCD) = (ABCD) 

P

Q
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 13 : ABCD ABEF 
DG, AB 

(i) ABCD  = ABEF  (

  (ii) ar(ABCD) = AB   DG

 :

(i)

(ABCD) = (ABEF) 

[  
]

(ii) ABCD  = ABEF 
      = AB   BE  [   = l   b]
     = AB   DG (  DG   AB  DG = BE)

    ar(ABCD) = AB   DG (DG ).
 ? 

 14 :  ABC ABEF AB

AB, EF   ABC 1 ABEF
2

 

 :  B , BH || AE FE  H
BH 

  ABHC 
 BC, ABHC 

ABC  = BCH
1 ABHC
2

 
 ABHC ABEF  ABAB

 AB  EF 

   ABHC  = ABEF ...(2)

F

A

D

G

CE

B

F

A

C E

B
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 ABC  1 ABHC
2

  

         1 ABEF
2

  

 15 :  ABCD DC AE AD
 CF AB = 10  AE = 8  CF = 12 .  

AD .

: ABCD 
AE   DC  CF   ADAD
AB=10 , AE  =  8
CF = 12 

  ||   ABCD
=  DC   AE (  DC = AB, 
=  AB   AE )
= 10   8 = 80 2 ...(1)
||   ABCD

= AD   CF
      80 = AD   12

 AD =  
20

3

0 20
12 3



 

 

1.
ABCD 40 2.

BC = 8 , 
BCEF

.

F

A

D E

B

C

C

D

B

A F E
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2.
ABC  18 2,

 DL = 4.5 .  
BCD

.

3. ABCD AC 

ABC 16 2, ABCD 

.

1. (x  20)0, (x + 20)0, (x  15)0  (x + 15)0 

2. 5 : 3 

48 .  

3.

4. AB || DC   ABCD 0A = B = 30  .

5. , PQ || FE || DE ||
BC

A

C

E

B

C

D

B

A

L

l

m
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6.

 ABCD 

36 2  ABEF 

 AB = 4.2 

7. ABCD

DC, AD  P,Q 

APB  = BQC 

.

8.   ABCD E, F, G  H AB, BC,

CD  AD  EFGH  = 1
2

ABCD

.



  3600 .





CD

BA

Q

P

CD

BA

F E
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4.6.0 

4.6.1 

4.6
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(i)

(ii)

(iii)

(iv)

A B P Q
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 A =P, , B =Q, C =R, D =S

F = T  
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

4 

P

Q

T

SR 8 

3.5
 

5 

4 

7 

6 

2 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   267 06-02-2021   14:54:29

TSOSS Mathematics TM PDF files 05-02-2021.pdf   267 06-02-2021   15:07:00



256

 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: 

 : ABC  DE || BC  DE,
AB, AC  D, E 

 : 
AD AE
DB EC



 : B, E  C, D 
DM   AC  EN   AB

.

 :

ADE  =  
1
2

B C

SR

P Q
M N

A

B C

D E

N M

A
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1 AD EN
2

  

BDE   
1 BD EN
2

  

1 AD ENADE 2
1BDE BD EN
2

 



 

  
AD
BD

 ...(1)

DE  = 
1 AE DM
2
 

CDE  = 
1 EC DM
2
 

1 AE DMADE 2
1CDE EC DM
2

 



 

          =  
AE
EC ...(2)

  BDE, CDE 

  BDE = CDE ...(3)

(1),  (2), (3)

ADE ADE
BDE 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



(
)

(i)
AD AE
DB EC



 
p
q  

q
p

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

XAY  AX  B1, B2, B3,
B4  B .

 AB1 = B1B2 = B2B3 = B3B4 = B4B = 1

AY  AC1 = C1C2 = C2C3 = C3C4 = C4C = 2 C1, C2,
C3, C4  C . B1, C1 B, C

1 1

1 1

AB AC 1
B B C C 4

    

B1C1||BC

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 

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
DB EC

   ( )

,  
AD 3
DB 5



AE 3
EC 5


AE + EC = AC

EC = AC  AE 



AE 3
AC AE 5

 


AC = 8

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

A

D E

B C

C

D E

A B
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AD BE
DC EC



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  AB, AC  D, E  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)

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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AE 1.8 18 1
EC 5.4 54 3

   ...(2)

(1), (2) 

AD AE
DB EC

  

 DE, BC
ie 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)

A P B Q     

  ABC ~ PQR

A

B C

P

Q R

A

C

P Q

B

x 8 

2 4 
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(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
6 16a

  

PQ = 8
QR = 14
PR = 10
XZ = 16

8 10
16a

  

10a = 16   8

16 8 128 12.8
10 10

a 
     

,  
4 10
6 16



  10b = 16   4

 
2

5

16 4 32 64
10 5 10

b 
   

 
 = 6.4 

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
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AE AE 4 4 2
AC AE + EC 4 2 6 3

   


...(2)

(1), (2) 

AD AE
DB AC

     

A A  ( ) 

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

 
52
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 ( )

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
12 12


 

6x 

 8: 

C

8 

D

7 

A
9 B

2 
E

100 
x
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 :

= AB = 3.6 

= 3.6   100

= 360 

= CD = 90 

= 1.2 

= 120 
1.2 1.2 100

120
 





= 4 

= BD = 120   4

= 480 .

x
i.e.,  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

  3x = 480

3.
6 

90
 

B

A

C

D x E

1  = 100 

D
S T

 =    
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x = 
480

3   =  160 
11   

100


 =  
1 16160

100 10
 

 = 1.6 .

 DE = 1.6 .

1.

(i)

(ii)

(iii)

(iv)

P

7002.5 cm 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 

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
E

D

A

1.5 C1.5 B
1.6 

A
D

x C

3 

E4 B

5 

A

B CD

4 

5 

3 
5 

P

Q R

6 12 

S
10 
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PS   QR = 2   PQR .

ABC 
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) 

   
ABC 
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 .

 :

ABC  ~ DEF (
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BC = 4 ,  EF = 5 

ABC  = 64 2

ABC 
DEF





=  
2BC

EF
 
 
 

 [   

]
264 4

DEF 5
 

   
  

64 16
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 = ?

2ABC AM
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 2ABC  AB AC BC
ABC DE DF EF

      
       

      

 
2 2 2

2 2 2

AB AC BC
DE DF EF

  

ABC 

= DEF 

2 2 2

2 2 2

AB BC AC 1
DE EF DF

    ABC ~ DEF 

A

B CM

D

E N F

A

B C

D

E F
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 AB2 = DE2,  BC2 = EF2,  AC2 = DF2

 AB = DE, BC = EF,  AC = DF
2 2

; , 0
x y

x y x y


  

ABC   DEF   [ ] 

 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 [   ]

2ADE AD
ABC AB

  
  

  

 
22

5
 

  
 

 
2

2

2 4
5 25

 

ADE : ABC 

 =  4 : 25.

 

1. ABC, PQR 36 
24 

2. ABC  XY || AC  XY 
AX
XB

.

3. ABCD, AB || DC  “O” 
AB = 2CD AOB, COD .

4. ABC  D, E, F  BC, CA  AB 
DEF, ABC .

5. ABC ~ DEF  BC = 3 , EF = 4  ABC = 54 cm2

DEF .

4.6.4 

(BC 570-495) 

a, b, c 
c2 = a2 + b2 
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 : 4

(i)

(ii)  
p
q  .

(iii)  q  2 q + 2 .

(iv)  p, q, q + 2 

 - 1, 3 ; 3, 5; 5, 7 ; 7, 9 

 4.6.3  :  

 :  ABC , B  = 900.

R.T.P : AC2 = AB2 + BC2

 : BD   AC 

 : ABC, ADB 

A

 0ABC BDA 90            |    BD   ACAC

 ABC ~  ADB     |  

AB AC
AD AB

             |  

   AB2 = AC   ADAD ...(1)

ABC ~ BDC

C |      BD   ACAC

0BDC ABC 90   

   ABC ~  BDC |    By AA similarity

A

D

B C
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BC AC
CD BC

 |  

   BC2 = AC   CD ...(2)

(1), (2) 

we get, 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  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:  

 : 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 + 62x + 4

x
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 15  : ABC C , BC = a, CA = b,
AB = c C  AB  p 

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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   291 06-02-2021   14:54:32

TSOSS Mathematics TM PDF files 05-02-2021.pdf   291 06-02-2021   15:07:03



280

  
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 :  P  Q  ABC 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(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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   292 06-02-2021   14:54:32

TSOSS Mathematics TM PDF files 05-02-2021.pdf   292 06-02-2021   15:07:04



281

  

1. 5 , 12   13  ?

2. 20 16 

3.  LM, MN, LN
.

4. “a” 

5. 0Q 90  PQR  PR2 = 2PQ2 .

1.  

2.  DE || AB  x .

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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   293 06-02-2021   14:54:32

TSOSS Mathematics TM PDF files 05-02-2021.pdf   293 06-02-2021   15:07:04



282

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.   AB || PQ 

AC || PR  A, B  C

 OP, OQ  OR

 BC || QR .

7.  AB || DC  x .

8. “a”  b” 

  
ab

a b

9.   QA  PB AB

AO = 10 ,  BO = 6   PB = 9   AQ

P

A

B

Q R

C

O

D C

BA

3x19

3
x3O

x5

A

P

Q

O
10 

6 

9 

B

TSOSS Mathematics TM PDF files 05-02-2021.pdf   294 06-02-2021   14:54:33

TSOSS Mathematics TM PDF files 05-02-2021.pdf   294 06-02-2021   15:07:04



283

10.  “x” a, b, c .

11.

12. 13 

13. ABC AC = BC AB2 = 2AC2 

ABC 

14. ABC , AD  AB2 + AC2 = 2(AD2 + BD2) .

15.  ABC  BC  BD = 
1
3  BC  D

9AD2 = 7AB2 .

 

(i) 

(ii) 

L

P

KcNbM

a
x

460460

TSOSS Mathematics TM PDF files 05-02-2021.pdf   295 06-02-2021   14:54:33

TSOSS Mathematics TM PDF files 05-02-2021.pdf   295 06-02-2021   15:07:04



284

TSOSS Mathematics TM PDF files 05-02-2021.pdf   296 06-02-2021   14:54:33

TSOSS Mathematics TM PDF files 05-02-2021.pdf   296 06-02-2021   15:07:04



285

4.7.0  

4.7.1  

CD,  ‘O’, 

                CD

4.7.2  

  (1)
‘O’

4.7

TSOSS Mathematics TM PDF files 05-02-2021.pdf   297 06-02-2021   14:54:33

TSOSS Mathematics TM PDF files 05-02-2021.pdf   297 06-02-2021   15:07:05



286

1

‘O’ OP 
“r” .

(1)  ‘O’ OP 

 r = OP

 : 

 - 1

OP  OQ 

OP = OQ = r

 3
 - 2

1. Q OQ 
OQ < r 

O
P

 2

P

O

Q

TSOSS Mathematics TM PDF files 05-02-2021.pdf   298 06-02-2021   14:54:33

TSOSS Mathematics TM PDF files 05-02-2021.pdf   298 06-02-2021   15:07:05



287

2. P 
 OP

OP > r  P 

3. ‘S’ 
(OS = r)

 4

‘O’  ‘r’
AB, PQ, CD  PQ

‘d’ .
 5

 - 3
  5  AB, PQ, CD, OB  PQ 2OB

.
d = 2r

 PQ > CD  PQ > AB

ACB  ACB
.

 6
6  ACB   ADB  

 7
P, Q 

PQ 

 7

P

Q

O

S

r

O

DC

P Q

A B

C

BO

A

D

P Q

TSOSS Mathematics TM PDF files 05-02-2021.pdf   299 06-02-2021   14:54:34

TSOSS Mathematics TM PDF files 05-02-2021.pdf   299 06-02-2021   15:07:05



288

  
ABC
ADC 

 8

AOC  

 ACB 

ADB 

9

( . 10)

 10

O

A

B

C

D

A B

C

O

TSOSS Mathematics TM PDF files 05-02-2021.pdf   300 06-02-2021   14:54:34

TSOSS Mathematics TM PDF files 05-02-2021.pdf   300 06-02-2021   15:07:05



289

4.7.3  

  - 4

1. “O” 

2.  11

 ABC =  DEF
AOC  = DOF

*

4.7.4  

 - 5

1. “O” 

2.

AB, CD 

AB = CD

AEB =  CFD

 AEB =  CFD

AB = CD 

*

4.7.5

 - 6

1. “O” 

A

B

C F

E

D

A B

C

F

E

D

O

 11

 12

O

TSOSS Mathematics TM PDF files 05-02-2021.pdf   301 06-02-2021   14:54:34

TSOSS Mathematics TM PDF files 05-02-2021.pdf   301 06-02-2021   15:07:05



290

2.
AB, CD 

3. OA, OB, OC  OD

4. AOB   COD

AOB  =  COD

  AOB  =  COD  13

 AB = CD .

*

 1 :  . 14  AB = CD  AC = BD 

14

 : 14

  AB  = CD .

  AB   + BC  = BC + CD

 ABC = DBC

  AC  =  BD

 (  )

 2 :  15
AB =  BC AOB  = 500

COD  = 400.  AOD  
.

O

C

D
B

A

A

B C

O
D

O

C D

BA

TSOSS Mathematics TM PDF files 05-02-2021.pdf   302 06-02-2021   14:54:34

TSOSS Mathematics TM PDF files 05-02-2021.pdf   302 06-02-2021   15:07:06



291

 15
 :  AB =  BC

 AOB = BOC (  4.7.6)

 BOC = 500

       AOD  = AOB  + BOC  + COD

= 500 + 500 + 400

= 1400

   AOD = 1400.

4.7.6

  - 7

1. ‘O’  ( .  16)

2. AB .

3. O OC 

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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   303 06-02-2021   14:54:34

TSOSS Mathematics TM PDF files 05-02-2021.pdf   303 06-02-2021   15:07:06



292

4.7.8 .

  - 9

1. P, Q  R 

PQ, QR .

2. PQ, QR  AB, CD 

  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 

OE, OF

4. OE, OF  OE = OF

     19

A

B

C

E F

D

O

A

B

C

Q

R

DO

P

TSOSS Mathematics TM PDF files 05-02-2021.pdf   304 06-02-2021   14:54:35

TSOSS Mathematics TM PDF files 05-02-2021.pdf   304 06-02-2021   15:07:06



293

4.7.10

 - 11

1. ‘O’  (  20)

2. OE = OF OE, OF

3. OE E AB  OF  F
CD 

4. AB, CD  AB = CD 

  20

 3 : 

 :  

  

 x 

5x = 3600

  x = 
360

5
   x = 720      21

720.

 4 : . 22 ‘O’ AD  AC 

OB DC = 2 OB .

 22

A

B E

O

C D

A

B

C

E F

D

O

A B C

O

D

TSOSS Mathematics TM PDF files 05-02-2021.pdf   305 06-02-2021   14:54:35

TSOSS Mathematics TM PDF files 05-02-2021.pdf   305 06-02-2021   15:07:06



294

 :  OB   AC ( )

‘B’ AC (4.7.7)

‘O’  AD (   AD )

ADC  O  B AD, AC

.

 OB = 
1
2 DC

DC = 2OB.

1.

  23

2.

3.

4.

5. . 24 ‘O’ AB, 0BOD = 20 ,  0EOA = 75

ECA  

  24

A B
C

F
E

D
O

G

A
BO

E

D

C

TSOSS Mathematics TM PDF files 05-02-2021.pdf   306 06-02-2021   14:54:35

TSOSS Mathematics TM PDF files 05-02-2021.pdf   306 06-02-2021   15:07:06



295

1.

2.

3.

4. . 25 ‘O’ PQ = 14  RS = 6

PQ, RS PQ, RS 

 25

5. 8 3 

6. 26 ‘O’ P, Q, R, S 

  PQ = RS ? 

 26

P

R

C

S6 

Q14 

O

R SP Q

TSOSS Mathematics TM PDF files 05-02-2021.pdf   307 06-02-2021   14:54:35

TSOSS Mathematics TM PDF files 05-02-2021.pdf   307 06-02-2021   15:07:07



296

TSOSS Mathematics TM PDF files 05-02-2021.pdf   308 06-02-2021   14:54:35

TSOSS Mathematics TM PDF files 05-02-2021.pdf   308 06-02-2021   15:07:07



297

4.8.0 

4.8.1 

(i) (ii) (iii)

(i) 

4.8

A

B

P

P

Q

A

B

TSOSS Mathematics TM PDF files 05-02-2021.pdf   309 06-02-2021   14:54:35

TSOSS Mathematics TM PDF files 05-02-2021.pdf   309 06-02-2021   15:07:07



298

(ii)
AB P  Q 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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   310 06-02-2021   14:54:36

TSOSS Mathematics TM PDF files 05-02-2021.pdf   310 06-02-2021   15:07:07



299

 - 2

TSOSS Mathematics TM PDF files 05-02-2021.pdf   311 06-02-2021   14:54:36

TSOSS Mathematics TM PDF files 05-02-2021.pdf   311 06-02-2021   15:07:08



300

“ ”

 1 : OAB

OAB  
 :

 OBA = 900 (  OB 
AB )

OB = AB (   OAB 
OA )

     OAB = OBA (

)
OAB  OAB +OBA +AOB = 1800

( )
 900 + 2OAB = 1800

    2OAB = 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 .
3

.

O

OA B

O

OA B

5 .

5 .5 .
3

.

TSOSS Mathematics TM PDF files 05-02-2021.pdf   312 06-02-2021   14:54:36

TSOSS Mathematics TM PDF files 05-02-2021.pdf   312 06-02-2021   15:07:08



301

AP = PB (   )
     AB  =  AP + PB = 2AP

   =  2   4 = 8 .

 3 :  

1.

2.

3.

4.

5.

TSOSS Mathematics TM PDF files 05-02-2021.pdf   313 06-02-2021   14:54:36

TSOSS Mathematics TM PDF files 05-02-2021.pdf   313 06-02-2021   15:07:08



302

4.8.3  

(i)
P

(ii)  ‘P’ 

P

P

TSOSS Mathematics TM PDF files 05-02-2021.pdf   314 06-02-2021   14:54:37

TSOSS Mathematics TM PDF files 05-02-2021.pdf   314 06-02-2021   15:07:08



303

(iii)  ‘P’ 
  O, P  OT 

T 

OP 

T T P
.

OP 

 P , 

‘O’ ‘r’ 
‘P’

 ‘O’ 
‘P’  ‘d’ 

OTP  = 900 OTP 

   OT2 + PT2 = OP2

         t2 + r2= d2

    t = 2 2d r

     = 2 2d r

 :

T

t
r

d PO

O

T

P

TSOSS Mathematics TM PDF files 05-02-2021.pdf   315 06-02-2021   14:54:37

TSOSS Mathematics TM PDF files 05-02-2021.pdf   315 06-02-2021   15:07:08



304

 =

 =

 =

  =

 =

  =

 =

  =

 =

  =

TSOSS Mathematics TM PDF files 05-02-2021.pdf   316 06-02-2021   14:54:37

TSOSS Mathematics TM PDF files 05-02-2021.pdf   316 06-02-2021   15:07:09



305

 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. ‘O’ 
PA  PB 

PA = 10 OA = 5
, PAOB

.

O P

B

A

A

12 

8 10 

C B

F D

E

12 

8 10 

C B

A

F D

E

TSOSS Mathematics TM PDF files 05-02-2021.pdf   317 06-02-2021   14:54:37

TSOSS Mathematics TM PDF files 05-02-2021.pdf   317 06-02-2021   15:07:09



306

2. , PA = 5x  6 
PB = 4x + 1.  ‘x’

.

3.  ST, QP  SQ
‘O’ 

ST = 5  QP = 2 
SQ .

4. ‘O’  3 5 

5.  PA  PB 

APB  = 300  AOB
.

1. A
28

2.
ABCD 

AB = 6 , BC = 7 ,
CD = 4  AD

D C

A B

P

B

A

14.8

O
5x  6

4x + 1

S
T

R

Q P

O

O

B

A

300 P

TSOSS Mathematics TM PDF files 05-02-2021.pdf   318 06-02-2021   14:54:37

TSOSS Mathematics TM PDF files 05-02-2021.pdf   318 06-02-2021   15:07:09



307

3.

ABC  BC P

AB, AC 

Q  R 

AQ = 5 ,  ABC

.

4.

5.  ‘O’

ABC  AB, BC

 AC  F, E

 D 

 AF = FB = 5

DC = 7 

ABC 

.

6.

7. 45  

8.  25 Q

24 

C

D E

A BF

O

P

RQ

BA

C

TSOSS Mathematics TM PDF files 05-02-2021.pdf   319 06-02-2021   14:54:37

TSOSS Mathematics TM PDF files 05-02-2021.pdf   319 06-02-2021   15:07:09



308

 = 2 2d r

TSOSS Mathematics TM PDF files 05-02-2021.pdf   320 06-02-2021   14:54:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   320 06-02-2021   15:07:09



309

4.9.0 

4.9.1 

 : 

4.9

TSOSS Mathematics TM PDF files 05-02-2021.pdf   321 06-02-2021   14:54:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   321 06-02-2021   15:07:10



310

 : 

)

 : 

 : 
 

 : 

300 - 600 - 900

 450 - 450-
900

4.9.2 

1. 
 :

(a)  AB .
(b) ‘A’  AB 

(

AB 
(c) ‘B’

P, Q
(d)  PQ 

P

A M B

Q

TSOSS Mathematics TM PDF files 05-02-2021.pdf   322 06-02-2021   14:54:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   322 06-02-2021   15:07:10



311

 : 
AMP = ................  BMP = ..................

AM = .................. 
BM = ........................ 

:  AMP =   BMP = 900

    AM = BM.

2. 

 :
(a)  AOB .
(b) ‘O’ X  Y 

.
(c) X  XY 

Y 

P .

(d)  OP 

 : 
    BOP = ................... AOP =

AOB = .....................

 : BOP = AOP = 
1
2 AOB.

3.  

B

A

PY

O X

E

DB A

C

Q S

R

P

TSOSS Mathematics TM PDF files 05-02-2021.pdf   323 06-02-2021   14:54:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   323 06-02-2021   15:07:10



312

4  6  

4  

A

B C B C

A

 :
(a) ABC .   QP .
(b) ‘B’ D  E 

(c) Q  QP  S .
(d) ‘S’  DE R

.

(e)  QR .  Q PQR 
 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).

1.  SSS
: AB = 4 , BC = 5  AC = 6 ABC

4  

4  6  

TSOSS Mathematics TM PDF files 05-02-2021.pdf   324 06-02-2021   14:54:39

TSOSS Mathematics TM PDF files 05-02-2021.pdf   324 06-02-2021   15:07:10



313

 :

1. BC

2. ‘B’ 4 

3. ‘C’ 6 
A.

4. AB  AC .

5. ABC 

2. SAS

 PQ = 4.6  QR = 5.4   Q = 500  PQR

 :

(a) QR 

(b) Q QR QX 

(c) Q 4.6 QX 

P .

(d) P, R PQR 

4.6   

5.4 

P

Q R Q R

P

500
500

4.6   

5.4 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   325 06-02-2021   14:54:39

TSOSS Mathematics TM PDF files 05-02-2021.pdf   325 06-02-2021   15:07:11



314

3.  

  EF = 5  E = 600  F = 450  DEF 

 :

(a) 5 EF

(b) E EF 600 EX 

(c) F FE 450 FY 

(d)  EX, FY  D.

(e) DEF 

 I.  

1. XYZ
(  : XY = YZ = ZX = 5 ).

2. BC = 4.8  B =C = 450 ABC 

3. PQ = 5.1 QR = 4.7  Q = 500  PQR 

4. LM = 6 , MN = NL = 5 .   LMN 

5. JK = 4.9  J = 900  K = 300  IJK 

6. BC = 3.7  AB = 4.1   C = 600  ABC



5 

D

E F C F

D

600 450600 450

X

Y

5 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   326 06-02-2021   14:54:39

TSOSS Mathematics TM PDF files 05-02-2021.pdf   326 06-02-2021   15:07:11



315

4.9.4 

1. (SSSSA)

2.  (SSSSD)

3.  (SSSDD)

1.  

 : AB =  4.7 ,  BC = 5.4 

CD = 5.7 , AD = 4.2   ABC = 1000

ABCD 

 :

SAS  ABC 

1. 4.7  AB

2. B BA 1000  BX 

3. ‘B’ 5.4 BX 
 C .

4. ‘C’  5.7 

5. ‘A’ 4.2 
D .

6. CD  AD   ABCD 

1000

A B

CD

C

D

A
1000

B

X

5.4   

5.7 

4.7 
4.7 

4.2 

4.2

5.4

5.7 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   327 06-02-2021   14:54:39

TSOSS Mathematics TM PDF files 05-02-2021.pdf   327 06-02-2021   15:07:11



316

2.

 : PQ = 4.2 ,  QR = 3.8 ,  RS = 4.3 , SP = 5  
PR = 4.8  PQRS 

 :

 SSS PQR  PSR 

1. 4.2  PQ 

2. ‘Q’ 3.8 

3. ‘P’  4.8 
‘R’.  PR  QR .

4.  ‘R’ 4.3 

5. ‘P’ 5 
S .

6. PS  RS  PQRS 

3. 

 :  KL = 4.8 LM = 5.2 ,
KM = 5 , MN = 3.2  
LN = 6   KLMN

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   

TSOSS Mathematics TM PDF files 05-02-2021.pdf   328 06-02-2021   14:54:39

TSOSS Mathematics TM PDF files 05-02-2021.pdf   328 06-02-2021   15:07:11



317

 :

SSS KLM  

1. 4.8 
 KL 

2. ‘L’ 5.2 

3. ‘K’  5 

 M . KM
 LM 

.

4.  ‘M’  3.2 

5. ‘L’ 6 N
.

6. LN, MN  KN  KLMN 

I.  

1. AB = 5.5 , BC = 3.5  , CD = 4  , AD = 5   
A = 500 ABCD

2. PQ = 4.5 , QR = 3   PQR = 600 
PQRS  (  : PQ = SR QR= PS)

3. PQ = 3.5 , QR = 4 , RS = 5 , PS = 4.5  
QS = 6.5   PQRS

4. KL = 4   LN = 5.6 . 
KLMN (  : KL = LM = MN = KN)

5. AB = 4. 2 , BC = 3 , AD = 2.8 , AC = 4.5  
BD = 5 .  ABCD 

N

K

M

L

3.2   

4.8   

5.2   
5   

6   

TSOSS Mathematics TM PDF files 05-02-2021.pdf   329 06-02-2021   14:54:40

TSOSS Mathematics TM PDF files 05-02-2021.pdf   329 06-02-2021   15:07:11



318

4.9.5  

1. 

 :

1. ‘O’ 

2. ‘P’.

O, P 

3. ‘P’ OP 

XY 

4. XPY P

.

2.  

  4 
 ‘P’ 

X

Y

PO

X

Y

M OP P 10 
O

B

A

4 

10 

4 

B

A

TSOSS Mathematics TM PDF files 05-02-2021.pdf   330 06-02-2021   14:54:40

TSOSS Mathematics TM PDF files 05-02-2021.pdf   330 06-02-2021   15:07:12



319

 :
1. ‘O’ 4 O

‘P’ O, P .
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 

1. 

 

B

A

5 C

A

6 
S4 

5 

6  
4 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   331 06-02-2021   14:54:40

TSOSS Mathematics TM PDF files 05-02-2021.pdf   331 06-02-2021   15:07:12



320

 :

1. ABC
SSS SAS  SAA )

2. BC  AC S .

3. ‘S’ SA  SB  SC  A,
B, C 

2. 

: PQ = 5 , QR = 6   Q = 600 
.

 :

1. PQR 
SSS  SAS  SAA )

2. Q  R I I 
QR IX.

3. ‘I’ IX 

4.  PQR .

P

I

Q
R6  

5  

P

600

Q R6  

5  

600
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1. BC = 6 , B = 600   AB = 4.8  ABC

2. BC = 6.3  B = 600  C = 500 ABC

1. AB = 4 , BC = 6   B = 900   ABC 

2. PQ = 8  QR = 6   RS = 5   PQR

3. YZ = 6.2 , Y = 650  Z = 550 XYZ 

4.  AB = 2.9 , BC = 3.2 , CD = 2.7 , AD = 3.4 

A = 750. ABCD

5. PQ = 4 , PQR = 1200  PQRS

6. AB = 4.5 , BC = 5.5 , CD = 4 , AD = 6  

AC = 7 .  ABCD 

7.  AB = 6 ., CD = 4.5 .  BD = 7.5 . 

ABCD 

8. LM = 7.5  KM = 6 , MN = 5 , KN = 5.5   LN = 10

.  KLMN 

9. 3.2 ‘P’ P

.

10. 4.4 . 9 

11. 4.5 

12. 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  

 X, Y- 

 

 m1 : m2 

4.10.1 

- 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- OX


 X-

OY


Y--  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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A
 (Q1)  B 

 (Q3)
.

A, B 

X- AC
 Y-

AD 

 BE, BF
X

Y 

(i)  X-   A Y-  AD = OC = 3 
x-

(ii) Y-  A  X-  AC = OD = 2 .
Y- A 

(iii) X-  B Y-  OE = BF = 4
4  B x - 
(  : 

).
(iv) Y- B X-  OF = EB = 3 

3  B Y-  (4, 3) B .

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

3

2

1

Y

A(3, 2)

B(-4, -3)

5

5-5

-5

F

D

C
E

O
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4.10.3 Distance between two points)

X- X-
(x1, 0), (x2, 0) |x2  x1|.

 Y-  Y-

  (0, y1), (0, y2)  |y2  y1| 

1  : A(2, 0)  B(6, 0)  ?

 : A(2, 0) 
B(6, 0) AB 

 x-

AB = (6)  (2) =

4 ( )

  A  B
 = |6 

(2)| = |4|

AB = 4 

2  :  (0, 4)  (0, 6) ?

 :  A(0, 4)   B(0, 6) .

A, B 

y 

   AB = |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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X-

 A(x1, y1), B(x2, y1) .

(   y-

 AB  PQ.

A, B 

APQB 

   AB = PQ

 PQ = |x2  x1|

  AB = |x2  x1|.

Y-

M(x1, y1),  N(x1, y2) 

( x- )

MN

RSNM 

MN = RS

RS = |y2  y1|

  MN = |y2  y1| .

3  : (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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4 : (3, 4), (3, 8)  ?

 :  x-  y-

 (3, 4), (3, 8)

=  |y2  y1|

=  |8  4|

= 4 .

A (x1, y1)  B(x2, y2) 

X-   AP  BQ 

 A BQ R
 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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 5 :  A(4, 3), B(8, 6) 

 : A, B  (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 .

6 : (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(6 5) (4 ( 2))   

2 2 2 2(1) (4 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( 2) (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
5
6
7
8
9

R

B(8,6)
Y

X X

Y

A(4,
3)

4

3

P Q

-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

Q(6,4)

R(7,-2)

Y

X X

Y

P(5,-2)
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PQ = QR = 37 ,  PR = 2 

(5, 2), (6, 4) (7, 2) 

7  : (1, 7), (4, 2), (1, 1)  (4, 4) 

 : A(1, 7),  B(4, 2),

C(1, 1)  D(4, 4)

ABCD 

AB, BC, CD, DA 

AC, BD 

d = 2 2
2 1 2 1( ) ( )x x y y  

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  

 AB = BC = CD = DA 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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A B C

BD = 2 2 2 2( 4 4) (4 2) ( 8) (2)      

 = 64 4 68   .  AC = BD 68  .

 ABCD 

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.  (–5, 6) (3, 2) 

(  : ).

5. (1, 5), (2, 3)  (–2, –1) 

(Collinear points)

A, B  C 

 AB + BC = AC 

 AC + CB = AB 

  A, B  C 

 8 :  A(4, 2),  B(7, 5) C(9, 7) 

 : AB, BC, AC 

_ +< ŠTe Ú\  e T< óŠ«< ŠÖ sÁ+ d ŸÖ çÔ á+ ,  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 
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BC = 2 2 2 2(9 7) (7 5) (2) (2) 4 4 8       

= 4 2 2 2 

AC = 2 2 2 2(9 4) (7 2) (5) (5) 25 25 50       

= 25 2 5 2 

AB + BC = 3 2 2 2 5 2 AC.  

AB + BC = 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






A(x1, y1)   B(x2, y2)  m1 : m2  

 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

  
 

  
, m1 + m2   0.

4.10.5  (Mid - Point)

“
”.

A(x1, y1)  B(x2, y2) 
P AB  1 : 1 A(x1, y1)  B(x2, y2) 

 P 

  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  
 
 

 (Points of  Trisection)

 A(x1, y1)  B(x2, y2) 
AB  P, Q AB  P  

 1 : 2  Q 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 1. 2 1.,
2 1 2 1

x x y y  
   

            Q  = 2 1 2 12 2,
3 3

x x y y  
 
 

(Centroid of  Triangle)

ABC   A  BC 

   AD  BE, CF 

ABC  AD, BE  CF 
G  G 

 2 :1 
  AG : GD = 2 : 1

, BG : GE = 2 : 1, CG : GF = 2 : 1 .

 A(x1, y1), B(x2, y2) 
C(x3, y3)   ABC 

AD BC

D = 2 3 2 3,
2 2

x x y y  
 
 

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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AD  2 1  G (x, y)

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    
 
 

G 

1 2 3 1 2 3,
3 3

x x x y y y    
 
 

.

 9 : (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).

 10 :  (2, 7)  (12, 7) 
.

: (x1, y1) (x2, y2) 

 M(x, y) = 1 2 1 2,
2 2

x x y y  
 
 

 (2, 7)  (12, 7)  M(x, y)

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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11 :  A (2, 2)  B (7, 4)
.

: AB 

 P  Q 

AP = PQ = QB

( )

AB   P  1 : 2 .

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 

Q(x, y) = 
2( 7) 1(2) 2(4) 1( 2),

2 1 2 1
    

 
  

 Q(x, y) =  
14 2 8 2 12 6, , ( 4, 2)

3 3 3 3
      

     
   

AB  P(1, 0)  Q(4, 2).

 12 :  (4, 6),  (2, 2)  (2, 5) 

: G 

= 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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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) .
[  : AB  P, Q ]

5.  A(a, 0), B(a, 0) C(0, 3a ) 

[  : ABC   AB = BC = AC ]

6. (3, 2)  (5, 6) .
[  : ].

7.  (1, 3), (6, 3)  (3, 6) 
.  [  : ].

8. O(0, 0)   P(x, y)  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” 
  “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)  2 2
2 1 2 1AB = (  )  + (  )x x y y  .

A(x1, y1)  B(x2, y2) m1 : m2 

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
  
   

 here 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 

(i), 
  1 

        (i)    (ii)

5.1
5
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 A = 1
2

bh  b ,  h

ABC  AD   BC,
AD  ABC .

ABCD 

A = bh

b h 

 ABCD 

 A = lb

 l 

b 

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]

h 
     a, b 

ABCD 

= 1 2( )
2

d h h


 d 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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   353 06-02-2021   14:54:45

TSOSS Mathematics TM PDF files 05-02-2021.pdf   353 06-02-2021   15:07:17



342

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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4

( ) (f ) (x) (x, f )
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20-30 9 25 (25, 9)

30-40 16 35 (35, 16)

40-50 11 45 (45, 11)
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60-70 0 65 (65, 0)
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