
i

A. IAS

A. S. 

 H.K. 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   1 06-02-2021   14:53:31

TSOSS Mathematics TM PDF files 05-02-2021.pdf   1 06-02-2021   15:06:04



i i

© Government of Telangana, Hyderabad

First Published 2021

All rights reserved

No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any
form or by any means without the prior permission in
writing of the publisher, nor be otherwise circulated in
any form of binding or cover other than that in which
it is published and without a similar condition including
this condition being imposed on the subsequent
purchaser.

The copy right holder of this book is the Sarvatrika
Vidya Peetham, Telangana, Hyderabad.

This Book has been printed on 70 G.S.M. Maplitho
Title Page 200 G.S.M. White Art Card

Printed in India
at the Telangana Govt.Text Book Press,

Mint Compound, Hyderabad,
Telangana.

TSOSS Mathematics TM PDF files 05-02-2021.pdf   2 06-02-2021   14:53:31

TSOSS Mathematics TM PDF files 05-02-2021.pdf   2 06-02-2021   15:06:04



iii

- 

 S.A., , ZPHS, 

 S.A., , GHS, 

 S.A., , ZPHS, 

 S.A., , ZPHS, 

 S.A., , GHS, 

 S.A., ,  ZPHS, 

 P.G.T., , 

 S.A., ,  ZPHS, 

 S.A., , ZPHS, 

 S.A., ,  ZPHS, 

 S.A., ,  ZPHS, 

 S.A., ,  ZPHS, 

 S.A., , ZPHS, 

 
 

 DIET,

 DIET,

, CTE, 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   3 06-02-2021   14:53:32

TSOSS Mathematics TM PDF files 05-02-2021.pdf   3 06-02-2021   15:06:04



iv     







 






































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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, 3N, 2 + 3 = 5N

a + b  N

(ii) a, b  N 2, 3N, 2  3 = 6N

ab  N

2.

(i) a + b = b + a 2, 3N 

2 + 3 = 3 + 2 = 5

(ii) a  b = b  a 2  3 = 3  2 = 6

3. 5,6,7N 

(i) (a+b)+c = a+(b+c) (5 + 6)+7 = 5+(6+7)

11 + 7 = 5 + 13 = 18

(ii) (a b) c=a (b c) (5 6) 7= 5 (6 7)

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. 2,3,5N 

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

2  8 = 6 + 10

  16 = 16

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

5  5 = 10 + 15

  25 = 25

(W)

        

4 – 4 = 0.

‘0’ ‘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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4

 (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 

NW 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 1012345678910
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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 21234567
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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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8

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
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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




TSOSS Mathematics TM PDF files 05-02-2021.pdf   22 06-02-2021   14:53:38

TSOSS Mathematics TM PDF files 05-02-2021.pdf   22 06-02-2021   15:06:10



11

(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

 
  
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–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 0bd

 

 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  

2, 3, 5, 6 ....  

1 2 

1 2 

1 2 

1 2 

‘a’ ‘b’ 2
a b

 

 a  b.   
1 ( )
2

a b

1 < 
3
2  < 2

1 
3
2  

   1 31
2 2
 
 

 
= 

1 1 3
2 1 2
 
 

 
 = 

1 1 2 1 3
2 1 2

   
  

=  
1 2 3
2 2

 
 
 

 = 
1 5
2 2
 
 
 

 = 
5
4

1 < 
5
4  < 

3
2  < 2.

3
2   2 

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

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

 1 < 
3
4 < 

3
2  < 

7
4 < 2.

1 2 3
2 2



1 2
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 1 : 
1
2  

2
3  

 
1
2  = 

1
2  

3
3  = 

3
6

    
2 2 2 4
3 3 2 6
   ;

3 10 30
6 10 60
  ;    

4 10 40
6 10 60
 

30
60  

40
60  

31 32 33 34 35 36 37 38 39, , , , , , , , .
60 60 60 60 60 60 60 60 60

 2 : 7
8

  
2
3

  

  
7 7 3 21
8 8 3 24


    

    
2 2 8 16
3 3 8 24


    

21
24


 
16

24


 

21 3 63
24 3 72
 

 
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24

16 3 48
24 3 72
 

 

7
8

  
2
3

  

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

             

 

1.

(i) 2
3

 3
4

(ii)
3
5

  
1
8

2.
2
7  

4
9  

3.
3
5

  
4

11  

1.2.2 

 x x = p1 p2 p3.... pn 

p1 p2 .... pn  p1 < p2 <.... < pn .

 3 : 210 

   2 210
3105
5 35
7 7

1

210 = 2   3   5   7
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 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, ... are primes.

 4 :  2310 

 2 2310
31155
5 385
7 77
1111

  2310 = 2   3   5   7   111

 5 : 6 20 

 6 = 2   3 = 21   31

    20 = 2   2   5 = 22   51      

2
3
1

6
3

2
2
5
1

20
10
5

[6, 20]=  

= 21 ( 21 )

= 2

(6, 20) = 

= 22   31   51 (

)
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= 4   3   5

= 60.

    = 6   20 = 120

 = 2   60 = 120.

[a, b]   (a, b) = a   b

 6 :  96 404 

  96  404 

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

2 404
2 202

101

96 = 222223 = 25   3

404 = 22101 = 22   101

[96, 404] = 22 = 4 

[a, b]   (a, b) = a   b

       (a, b) = 
96 404

[ , ] 4
a b

a b
 



     = 
4 14 404

4
 

     = 14   404

     = 5656
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 7 : 12, 54, 90 

  

2 12
2 6
3 3
1

2 54
3 27
3 9
3 3
1

2 90
3 45
315
5 5
1

12 = 2   2   3 = 22  31

54 = 2   3   3   3 = 21  33

90 = 2   3   3   5 = 21  32   5

21 31 

(12, 54, 90) = 21  31 =6

 22, 33, 51 

12, 54, 90 = 22   33   51

= 4   27   5

= 20   27
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1.2.3  

I.

 
3 45 156, , ,....

10 100 1000
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II.
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1235 247
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q
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             11
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100
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 9 : 
128
70  

 1 :  
128 2 64
70 2 35





 = 

64
35

 2 :  2m5n 

  2m . 5n 

 3 :
29 < 35.

 4 :

 5 :
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64
35
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35
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 10 : 

(i)   
11
60 (ii)  

3
75

 (i)
11
60

60)11 (0.1833
0

110
60
500
480

200
180
20

11
60  = 0.183 ,  

(ii)
3

75  = 
3 1 1

3 5 5 5 5 25
 

  
  ( )     25) 1 (0.04

0
10
0

100
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0
1
25  = 0.04,  
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(i)  
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170 (ii)  
77
210 (iii) 3 1 2

129
2 .3 .5

(i)  51 17 3 3 3
170 17 10 10 2 5


  

 
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77
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3 .5
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 2 2
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2
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5

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(ii)
9

80
2 80
2 40
2 20
210
5 5
1

   
9

80 = 4

9
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4 3

9 5
2 5 5



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=  4 4 4
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


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 (i)  0.3  = 
3
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99



(iii) 05067 50670.05067
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(iii) .
9990

xyzdab xyzxy zdab 


 
1523 15 1508 7541.523
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1.

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

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

2.
p
q  .

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

3.

(i)
14
25 (ii)

22
7 (iii)

7
13 (iv)

52
250

4.

(i)
29

125 (ii)
23

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

27
2 5 7

5.
p
q

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

(v) 12.23 (vi) 3.143

6. 4 6, 3 7

TSOSS Mathematics TM PDF files 05-02-2021.pdf   49 06-02-2021   14:53:44

TSOSS Mathematics TM PDF files 05-02-2021.pdf   49 06-02-2021   15:06:15



38

(a, b)    (a, b) = a   b

x = 
p
q  q 

2m . 5n, m n x  

q  2m. 5n.   x

P  P a2   (‘a’ ) P

a 

R 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   50 06-02-2021   14:53:44

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



39

1.3.0 

*

*

*

*

* a0  a–m .

*

*
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(ii) 243 = 3 × 81

= 3 × 3 × 27

=3 × 3 × 3 × 9

=3 × 3 × 3 × 3 × 3

(iii) 72 = 2 × 36

= 2 × 2 × 18

= 2 × 2 × 2 × 9

= 2 × 2 × 2 × 3 × 3

(i) 16 = 2 × 2 × 2 × 2

16 = 24

(ii) 243 = 3 × 3 × 3 × 3 × 3

243 = 35

(iii) 72 = 2 × 2 × 2 × 3 × 3
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= 2 × 2 × 2 × 45
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= 2 × 2 × 2 × 3 × 3 × 5

= 23 × 32 × 51

3 243
3 81
3 27
3 9

3

2 72
2 36
2 18
3 9

3

TSOSS Mathematics TM PDF files 05-02-2021.pdf   57 06-02-2021   14:53:45

TSOSS Mathematics TM PDF files 05-02-2021.pdf   57 06-02-2021   15:06:17



46
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= 3 × 3 × 5 × 121

= 3 × 3 × 5 × 11 × 11

= 32 × 51 × 112

(iii) 24300 = 2 × 12150

= 2 × 2 × 6075

= 2 × 2 × 3 × 2025

= 2 × 2 × 3 × 3 × 675

= 2 × 2 × 3 × 3 × 3 × 225
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5.

(i) 429  (ii) 648 (iii) 1512

6.

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

(v)
243
32



1.3.4 

34 = 3 × 3 × 3 × 3 32 = 3 × 3 

32  34  ?

32 × 34 = 3 × 3 × 3 × 3 × 3 × 3 = 36

32 × 35 = 3 × 3 × 3 × 3 × 3 × 3 × 3 = 37

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

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

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

a2  × a3 = a × a × a  × a × a = a5

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

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

.

.

.
am  × an = (a × a × a × ... m ) × (a  × a × a  × ... n )
=  a × a × a × ... (m + n)  =  am + n.

 

1: a am × an = am + n
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 = 3 × 3 × 3 × 3 = 34

7

4

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

 
× 3

3 × 3 × 3 × 3  = 3 × 3 × 3 = 33

7

5

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

 
× 3

3 × 3 × 3 × 3 × 3  = 3 × 3 = 32

7
7 3 4

3

3 3 3
3

 

7
7 4 3

4

3 3 3
3

 

7
7 5 2

5

3 3 3
3

 

7
7 6 1

6

3 3 3
3

 

7
7 2 5

2

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

     
  



7

2

a a a a a a a a
a

     


a a
7 2 5a a 

7

3

a a a a a a a a
a

     


a a a 

7 3 4a a 

7

4

a a a a a a a a
a

     


a a a a  

7 4 3a a 

.

.

.

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

m

n

a a a a m a a a a a a a
a a a a a n

         
 

   

( )
.....

m
a a a a   ( )n

                          = a × a × a × ..... (m  n)   = amn.
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 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 = amn 

   75 ÷ 73  = 753 = 72

(ii)
10

6

5
5

5

am ÷ an = amn 

   
10

10 6 4
6

5 5 5
5

  .

(iii)
100

25

13
13

  13 .

  am ÷ an = amn 

   
100

100 25 75
25

13 13 13
13

 

(52)3  

(52)3 = 52 × 52 × 52

= 5 × 5 × 5 × 5 × 5 × 5
= 56

   (52)4 = 52 × 52 × 52 × 52

= 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5
= 58

   (52)5 = 52 × 52 × 52 × 52 × 52

= 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5
= 510
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(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
   
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 (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   21 = 1

1 1
2 2



3  
1
3  31 = 1

1 1
3 3



4    
1
4   41  = 1

1 1
4 4



a   a1 

 23  23

      35  35

            710  710

47
3

 
 
 

  
47

3



 
 
 

  
43

7
 
 
 

32
5



 
 
 

 
32

5
 
 
 

‘a’  ‘m’   am 
 a-m  a-m  am .
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 9: 

(i) 103 (ii) (2)5 (iii)
31

5



 
 
 

(iv)
45

3



 
 
 

(i) 3
3

110
10

     1n
na

a
   [  - 5 ]

3 110
1000

 

(ii) 5
5

1( 2)
( 2)

 


   1n
na

a
    [ - 5 ]

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

    
     

(iii)
31

5



 
 
 

  1 1a
a

  [ -5 ]

 11 5
5



, 
3

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



    
    

 

(iv)
45

3



 
 
 

  
15 3

3 5



 
 

 
 ( )

, 
4 1 45 5

3 3

  

   
   

   

41 45 3 81
3 5 625


    

      
     

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

 7:  , ( 0)
m m

n

a a b
b b

 
  

 
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23 = 8 .  2 8 

 8:  am = bn,  m=n, a > 0  a  1.

  

 

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

x x
y y

   
   

   

(iv)
500 200

p p
q q

   
   

   

  2. (i)
10

7

x
x

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

200

( )
( )
ab
ab

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

 

  4. (i) 2 + 21 (ii) 1 + 3 (iii) 2+ 5 (iv) 3+ 3+ 30

1.3.5 

 10:  

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

2 3 2

(6 )
(36 )

a b
a b

(i) 5x3 × 3x7 

5x3 × 3x7   [ ]

= 5 × 3x3+7  [ -1  am × an = a(m + n)]

=15 x10

(ii) (2x2y)4 × (25x3y2)2 

(2x2y)4 × (25x3y2)2

= (24x2×4y4) × (252 x3×2 y2×2) [ -3  (am)n = amn]

= (16x8y4) × (625x6 y4)
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=  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



= a124b86 [ -2   
m

n

a
a

= am-n]

= a8b2.

 11: 

(i) {(23)4 × 28} ÷ 212

(ii) (82 × 84) ÷ 83

(iii)
7

2

5
5

 × 53

(iv)
4 16 5

2 7 4

5
25

x y
x y





(i) 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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= 86 ÷ 83 [ -2  am ÷ an = am-n]

= 8(63)

= 83 [8 ]

= (23)3

= 29

(iii)
7

3
2

5 5
5
  

= 5(7-2) × 53             [ -2  am ÷ an = am-n]

= 55 × 53                   [ -1   am × an = a(m +n)]

= 5(5 + 3) = 58

(iv)
4 10 5

7 4

5
25

x y
x y




  

4 10 5

2 2 7 4

5
(5 )

x y
x y




[ 25 ]

= 
4 10 5

4 7 4

5
5

x y
x y




 [ -3  (am)n = amn]

= (54-4 × x10-7y5-4) [ -2   
m

n

a
a

 = am-n]

= 50 x3y1 [  50 = 1]

= 1x3y =  x3y.

 12: 

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

(ii)
7 5 4

3 3 4

a b c
a b c

 



(iii) (p2q2r2)3 × (p3q3r3)2

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

(x6y4zx2) × (x3y5z1) × (x2yz3)

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

= x83y55z17
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= x5y0z6 [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)b53c4(4) [ -2
m

m n
n

a a
a

 ]

=  a73b53c44

= a10b2c0 [  c0 = 1]

=  a10b2

(iii) (p2q2r2)3×(p3q3r3)2  

(p2q2r2)3 × (p3q3r3)2

=  (p2×3q2×3r2×3) ×(p3×2q3×2r3×2)

=  (p6q6r6)  × (p6q6r6)

=  (p66 q66r66)

=  (p0q0r0) = 1

13: 2 1
( )

m n n l l m

m n l

x x x
x x x

   


 
 

 LHS  = 2( )

m n n l l m

m n l

x x x
x x x

   

 

 2 2 2( )

m n n l l m

m n l

x
x

    

 


             [  am × an = a(m +n) ,   (am)n = amn]
2 2 2

2 2 2( )

m n l

m n l

x
x

 

 
  = 1 =  [RHS]   

 14 : 1
r p rp q r

q r p

x x x
x x x

     
       

     

LHS = 
r p rp q r

q r p

x x x
x x x

     
      

     
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=  
pr qp rq

qr rp pq

x x x
x x x

     
      

     
 [(am)n = amn ]

=  (xprqr)  ×  (xpqrp) × (xrqpq)   [
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

  3x2 = 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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0.125 = 
125

1000   1  10

 1   1.25 

m & ƒe T çb Íe Ö D ì¿£ sÁÖ | Ÿ+  0.125 = 1.25 × 102.

 16: 81900000000000 

 1013  13 
  8.19 

81 900 000 000 000 = 8.19 × 1013

 17 :  0.0000012 

  106 
1.2

0.0000012 = 1.2 × 106

1.

(i) x7 × x0 (ii) 3a5 × 2a7

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

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

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

2.

(i) 23 × 25 (ii) 32 × 32

(iii)
511

2
 

  
 

(iv)
2 3 65 3 3

9 5 5

 

     
      

     

(v)

1221
3


       

     
(vi) 21+ 21

(vii) 4 × 22 (viii) 22 × 23    25

3. 2m = 32  2m+3 ?

4.
3 16
2 81

n
 

 
 

  
22

3

n
 
 
 

5. 52x + 1 25 = 125 x
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6. a = 3   b = 2  (i) ab + ba , (ii) ab  ba 

7. (a + b) (a1 + b1)1 = ab 

8. 21 + 22 + 23 + 24 .

9.  149597870 

10.  0.0000005 

.

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

•

o -1: am × an = am+n

o -2: am÷an= amn ( ) 
m

m n
n

a a
a



o -3: (am)n = am×n

o -4: a0 = 1 (a  0)

o -5: an = 
1

na

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

o -7: , ( 0)
m m

n

a a b
b a

 
  

 

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

• a1  a1 = 
1
a .    am  am  am 

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 -

61 62 63 64 -

6   a  6a 
a a 35

a
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a

 1 2   3      4

1 2 3 4

4 7 10 13

(31)+1 (32)+1 (33)+1 (34)+1

= 3 ( )   1
= 3p + 1

p  6a  3p + 1 

: 

1. 150

2.

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

3.

i)

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

ii)
(a)          (b) (c)          (d)
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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) + (4xy6xy)

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

3 11x2y + 6xy2  3 ( )

(i) 3xy + 7xy  9xy (ii) 10x2  5x2 + 4x
(iii) 3x2y  5xy2 + 7xy2 (iv) 4a2  5b2 + 4a2b  7ab2 + 5a2  4b2

(v) 6x2 + 7q2  7pq + 4  3p2  6q2 + 5
(vi) 7xy2 + 3xy  6xy  4xy2

(vii) 3m3 + 4m2 + 5m  4m3 + 2m

(viii) 3 23 34 5
2 2

x x xy xy  

(i)

(ii)

 1:  5x2 – 4x – 6  7x + 5 + 3xy 
 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
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 3 : 
 12xy + 15xz

 12:  2a(3ab  4ac) 

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

13: (6m + 2n  mn) ( 3mn)

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

+ (m   n   3   m   n)
= 18m2n  6mn2 + 3m2n2.

(i) 2x, (3xy + 4xz) (ii) 5m, (3mn  2)

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

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

(a + b)e = ae + be

‘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 + 4x1 + 5

x2  2x  1
14
x



4x3 + 6x2  3x + 2
2 2 6x
x




1. 3x – 4 2.
2 14 2y

y
  3. 25 4p 

4.
1 2
z
 5. (3x + 4) (x – y) 6.

2 1(2 2 )x x
x

 
  

 

7. 3 p 8. z2 – xyz 9. 4 2x y xy 

10. 5x3y2z
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 20 :
1. 2x2  3x + 4 2. 2p2q2 + 3pq2  4p3.

2x2  3x + 4 2x2,  3x   4 
 2x2 2 ,   3x 1  4 

0 (4x0 = 4).
2x2  3x + 4   2x2 2x2  3x + 4

  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
= (3x)   y
= 3   (x   y)
= (3   y)   x

 3xy  3, x, y, 3x, 3y, 3xy.
(ii) 5x2y  = 5   x   x   y

= (5x2)   y
= 5 (x2y)
= (5y)x2.
5x2y  5, x, y, 5x, 5y, 5x2, x2y, xy, 5xy, 5x2y.

2.2.5 

4x2 + 8 
*  4x2  8
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*

* 8  4   2

*  4 

*

4x2 + 8 = (4  x   x) + (4   2)

= 4(x2 + 2)

: 

 7: 4y3 + 2y2 

 4y3   2y2 

* 2  y2 

* 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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 = 222p   q   q

= 8pq2.

  24pq2  16p2q2 = 8pq2 (3  2p).

 9 : 8x2y3 + 10x3y2 

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

 10x3y2  =  2   5   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 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   102 06-02-2021   14:53:54

TSOSS Mathematics TM PDF files 05-02-2021.pdf   102 06-02-2021   15:06:26



91

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
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9 
  9x + 9  9 = 7x  2  9
 9x = 7x  11.

  7x 

 9x  7x = 7x  7x  11
 2x =  11

2 

  
2 11
2 2
x 


    x = 
11
2


.

 9 : 
5 2 6
3 5 7

x
x





 .

 :  
5 2 6
3 5 7

x
x





...(1)

 (3x + 5) 

(5 2) 6(3 5) (3 5)
(3 5) 7

x x x
x


    



6(3 5)5 2

7
xx 

 

 7 

6(3 5)7(5 2) 7
7
xx 

  

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

 35x  + 14 = 18x + 30

 35x  18x = 30  14

 17x = 16

    x = 
16
17 .

(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 

.
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  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
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 = 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  a2 + b  c = 0  ‘’ 

 x =  

‘’

 : ax2 + bx  c (a   0)  a2 + 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  
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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, …………

TSOSS Mathematics TM PDF files 05-02-2021.pdf   138 06-02-2021   14:54:02

TSOSS Mathematics TM PDF files 05-02-2021.pdf   138 06-02-2021   15:06:33



127

(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   an1=  d

 1 : AP

(i) 2, 7, 12, 17, 22, ....

(ii)  4, 0, –4, –8, –12 ...

(iii)  3, 7, 12, 18, 25 ...

(iv)  2, 6, 18, 54, 162 ...

:

(i)  (AP)

           7 – 2 = 5, 12 – 7 = 5, 17 – 12 = 5  22 – 17 = 5
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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 + 02), (2+12),(2+22), (2+32), (2+42), ….

(2+92)…....(2+142)…… .(2+192)……
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 2
 (AP) ?

1 a1 (2 + 0   2) =  2 a = a + (0)d = a + (1  1)d

2 a2 (2 + 1   2)  =  4 a + 1d = a + (2  1)d

3 a3 (2 + 2   2)  =  6 a + 2d = a + (3  1) d

4 a4 (2 + 3   2)  =  8 a + 3d = a+(4  1) d

… ….. ….

…. …… ….

…. ….. …..

5 an [2+  (n1)2] [a +  (n1) d]

(AP) (‘n’ )

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

 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]
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 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 + (n2)d] + [a + (n1)d]

S
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S = [a+(n1)d] + [a+(n2)d] + … + [a+4d] +[a+3d] + [a+2d] + [a+d] + a

S = a + [a + d] + ............ + [a + (n  2)d] + [a + (n1)d]

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

“n” 

2S = n × [2a + (n  1)d]

2

Sn = 2
n

 × [2a + (n1)d].

 “n”  Sn = 2
n

 × [2a + (n  1)d]

 7 :  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
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a × r0,  a × r1,  a×r2,  a × r3,  a × r4   …………

 ‘n’ 

a  ‘r’)

1 a1 4 × 40 = 4 a = a × r0=  a × r11

2 a2 4 × 421=  16 a × r1  = a × r21

3 a3 4 × 431  =  64 a × r2    = a × r31

4 a4 4 × 441 =  256 a × r3   = a × r41

… ….. ….
…. …… ….
…. ….. …..

5 an 4 × 4 n1 a × r n1

‘n’

 ‘a’  ‘r’ GP 

a × r0 , a × r1,  a × r2,  a × r3, a × r4………… a × r n1

n

an = a × r n1

 

1. 64 G.P.

2. a, b, c, … G.P.  2a, 2b, 2c, ….  ______

3. 3, x, 6.75  G.P.  x  ______

 14 :

(i) 7, 14, 21, 28, … (ii) 1/2 , 1, 2, , 4 ...

(iii) 5, 25, 50, 75, …

:  (G.P.) 

TSOSS Mathematics TM PDF files 05-02-2021.pdf   154 06-02-2021   14:54:05

TSOSS Mathematics TM PDF files 05-02-2021.pdf   154 06-02-2021   15:06:36



143

(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 ×  6n1

(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 n1
.
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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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   159 06-02-2021   14:54:06

TSOSS Mathematics TM PDF files 05-02-2021.pdf   159 06-02-2021   15:06:37



148

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
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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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   165 06-02-2021   14:54:08

TSOSS Mathematics TM PDF files 05-02-2021.pdf   165 06-02-2021   15:06:38



154

 =   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
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 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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   203 06-02-2021   14:54:16

TSOSS Mathematics TM PDF files 05-02-2021.pdf   203 06-02-2021   15:06:46



192

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
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[  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|

TSOSS Mathematics TM PDF files 05-02-2021.pdf   218 06-02-2021   14:54:19

TSOSS Mathematics TM PDF files 05-02-2021.pdf   218 06-02-2021   15:06:49



207

 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 = 3B   C = 2B.  

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

2.  ABD = 3DAB   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
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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.

TSOSS Mathematics TM PDF files 05-02-2021.pdf   224 06-02-2021   14:54:20

TSOSS Mathematics TM PDF files 05-02-2021.pdf   224 06-02-2021   15:06:51



213

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 
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 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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   236 06-02-2021   14:54:22

TSOSS Mathematics TM PDF files 05-02-2021.pdf   236 06-02-2021   15:06:53



225

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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   237 06-02-2021   14:54:22

TSOSS Mathematics TM PDF files 05-02-2021.pdf   237 06-02-2021   15:06:53



226

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)
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A

D

B

C

1
0

2

3

4

5

6

7

10 2 3 4 5 6 7

. 1 .  2 . 3

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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   249 06-02-2021   14:54:25

TSOSS Mathematics TM PDF files 05-02-2021.pdf   249 06-02-2021   15:06:56



238

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 
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 1 :

 ABC

AB, AC
P  Q

.

AP
PB   

AQ
QC

MN
 RS .

AM AN,
MB NC   

AR AS,
RB SC  

4.6.2   ( )

 4.6: 

 : 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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   285 06-02-2021   14:54:31

TSOSS Mathematics TM PDF files 05-02-2021.pdf   285 06-02-2021   15:07:02



274

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
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  
2 2

2 2
2

a b a b
p

 



2 2 2 2

2 2 2 2 2 2 2

1 a b a b
p a b a b a b


  

2 2

1 1
a b

 

 16 :  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
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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
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4. ABCD  AB || DC   O

 
AO CO
BO DO

  .

5.  PQR  E, F PQ, PR PE = 3.9 , EQ = 3 ,
PF = 3.6   FR = 2.4   EF || QR 

6.   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

3x19
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O
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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
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4.7.0  

4.7.1  

CD,  ‘O’, 

                CD

4.7.2  

  (1)
‘O’

4.7
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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
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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
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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
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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
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 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
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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
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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
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B E
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C D
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 :  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
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D
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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
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4.8.0 

4.8.1 

(i) (ii) (iii)
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4.8
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(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
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“ ”

 1 : OAB

OAB  
 :

 OBA = 900 (  OB 
AB )

OB = AB (   OAB 
OA )

     OAB = OBA (

)
OAB  OAB +OBA +AOB = 1800

( )
 900 + 2OAB = 1800

    2OAB = 900

OAB = 
0

090 45
2



 2 : 
5   3 .

 : OP   AB (   
)

OPA 

(OP)2 + (AP)2 = (OA)2

  (3)2 + (AP)2 = (5)2

 (AP)2 = 25  9 = 16

    AP = 16  = 4 .

B

O A

B

O A

5 .
3

.

O

OA B

O

OA B

5 .

5 .5 .
3

.
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AP = PB (   )
     AB  =  AP + PB = 2AP

   =  2   4 = 8 .

 3 :  

1.

2.

3.

4.

5.
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(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
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T

t
r

d PO

O
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 3 : ABC

 8 , 10 

12  AD, BE 

CF 

 :

AD = AF = x

BD = BE = y

CE = CF = z  

x + y = 12 ... (1)

y + x = 8 ... (2)

x + z = 10 ... (3)

  2(x + y + z) = 30

x + y + z = 
30 15
2
 ...(4)

(4) - (1)  y = 5 

(4) - (2)  z = 3 

(4) - (3)  x = 7 

  AD = 7 

BE = 5 

CF = 3 

1. ‘O’ 
PA  PB 

PA = 10 OA = 5
, PAOB

.

O P

B

A

A

12 

8 10 

C B

F D

E
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8 10 
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F D
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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
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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
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4.9
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 : 

)

 : 

 : 
 

 : 

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
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 : 
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
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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  
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 :

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
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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
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Y
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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 
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SAS  ABC 

1. 4.7  AB

2. B BA 1000  BX 
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4. ‘C’  5.7 
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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
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 :

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 
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1. AB = 5.5 , BC = 3.5  , CD = 4  , AD = 5   
A = 500 ABCD
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PQRS  (  : PQ = SR QR= PS)
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KLMN (  : KL = LM = MN = KN)
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4.9.5  

1. 

 :
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1. ‘O’ 4 O

‘P’ O, P .
2. OP XY OP  M .
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4. PA  PB 
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 :

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 
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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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   335 06-02-2021   14:54:41

TSOSS Mathematics TM PDF files 05-02-2021.pdf   335 06-02-2021   15:07:13



324

“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

TSOSS Mathematics TM PDF files 05-02-2021.pdf   337 06-02-2021   14:54:42

TSOSS Mathematics TM PDF files 05-02-2021.pdf   337 06-02-2021   15:07:13



326

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)

TSOSS Mathematics TM PDF files 05-02-2021.pdf   341 06-02-2021   14:54:42

TSOSS Mathematics TM PDF files 05-02-2021.pdf   341 06-02-2021   15:07:14



330

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
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h

b

3. A = lb l - 
b - 

4. A = a2 a - 

5.

A [ ]
2
h a b  a, b = 

h - 
    

6. A = bh b - 

h - 

7. 1 2
1A
2

d d d1   

d2

1 : 6 4 

  (l) = 6

          (b) = 4

a

a

a

h

b

b

l
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                          (A)=     

=  6     4  = 24 

              (P) = 2(l + b)

= 2(6 + 4)

= 2   10

= 20

 2 : ABCD AB = 10  DE = 4 

 (i)  ABCD 

 (ii)  AD = 5 

BF 

  (i)  (b) = 10 cm

 (h) = 4 cm

 (A)  = bh

   = 10  4 = 40 2

(ii) BF(h)  = ?

 (b) AD = 4 

 (A) = 40 

     A = bh

    40 = 5   BF

   BF = 
40
5  = 8 .

 3 : 

 (b) = 13 

 (h) = 6 

 (A) = 
1
2

= 
1
2 bh  

= 
1
2
136 = 13   3 = 39 .

C

BA E

D

F

10 cm

4 cm

13 

 6
 

B C

A
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1.

2.
 192 

3.
40 20

4. PQRS  P
SR  PM

P   QR  
 PN. SR = 12  PM =

7.6 
(i) PQRS 

(ii) QR = 8  PN 

5.

6. PQR  

A = 1 7 5
2
  ( )2 

A=
1 8 5
2
  ( )2 

7.

7 

4 

5 
3 7.6 5.
1 

S M
7.

6 
R

N

P Q

12 

Q

P

R

7 6 

5 

S

A B

CD

40 

40 
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8.

 4 :  ABCD .

 (d1) = 7.5 

 (d2) = 5.6 

 A = 
1
2 d1d2.

ABCD  A = 
1
2
  7.5   5.6

= 21 

 5 :  480 . 
24 8 . 

 = 24 

 = x 

 = 480 

 = 8 

   1 ( )
2

a b h   

      480  
1 (24 ) 8
2

x   

         480 = 96 + 4x

 480  96 = 4 x

         4x = 384

        x = 
384 96

4


   = 96 

A BF

CD

10 

20 

10 

E

3 

3 
3 

3 

5.6

7.5 

A B

D C
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 6 :
.

 AC = h1 + h2 = 12 

 BD  = 11 

 1 2
1 ( )
2

d h h 

1 11 12
2

  

= 11   6 = 66 

 
1.  4 : 1,  10

500 
.

2. ABCD AB = DE = 10  BEC
72 .  CE = 16  ABCD 

.

3.

D

A

C

B 12 11 

h

A B

CE
16 

10 

10 
D
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4. 10  8.2 

5. ABCD AC = 10 AC B  D
  ABCD 

6.  5 : 3 16
960 

.

7. 16 

8.
45 , 30 

20 

9.

(i) (ii)

5.1.2  

8  

7 

3
8 

5
B

A

D

C
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 1 : 60 ,  40 
 3

 ABCD 

3

EFGH  ABCD .

ABCD  = 60 

ABCD  = 40 

ABCD = (40   60) 2.

= 2400 2.

= 3

 EFGH = 60  + (3 + 3)  = 66

 EFGH = 40  + (3 + 3)  = 46

 = 66   46 = 3036 2.

 =    
= 3036  2400
= 636 2.

 2 :  
i) (ii) 

(i)  PQRS 
EFGH 

 KLMN

PQRS, EFGH)

A

H

FE

D C

B
3 

3 

3 3

G

A P Q B

E K L F

H N M G

D S R C
90 

60 

3 

3 
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PQ = 3 PS = 60 
EH = 3 EF = 90 
KL = 3 KN = 3

 =  PQRS + EFGH  
KLMN .

= (PS   PQ) + (EF   EH)   (KL   KN)
= (60   3) + (90   3)  3   3

= (180 + 270  9) 2.

= 441 2.

(ii) 1  = ` 110 2.

441  = 110   441 = ` 48,510/-

1. 45 2.5 

2.

5.1.3  

field book) 

S 

200

160 60 R 

25 T 
110

70
25 L 

 40 Q 

30

 P
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1.  P, Q, R, S, T 

2. PS 

3. PS  Q, R
 T, L 

4. Q  A  40 
 R, T, L

5.

6.

AC = PC  PA
= 110  30 = 80

CS = PS  PC

= 200  110 = 90 

DS  = PS  PD

  = 200  160 = 40

BD = PD  PB

 = 160  70 = 90 

APQ  = 
1
2

b h 

 = 1 30 40
2
   = 600 2.

AQRS = 
1 ( )
2

h a b 

               = 
1 AC(AQ CR)
2
 

S

P

Q
30
A 40

L 25

C R

T 25

200

160

60110

B
70

D
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                   = 
1 80 (40 60)
2
  

                   = 80   50
                =  4000  .

CRS  = 
1 CR CS
2
 

   = 
1 60 90
2
 

   = 2700 .

PLTS = 
1 ( )
2

h a b 

               = 
1 LB (TL+SP)
2


               = 
1 25 (90+200)
2
 (TL = BD = 90)

               = 3625 2.

= 600 + 400 + 2700 + 3625

   = 10,925 .

PLTS PLT,  BTD,  TDS 

1.

(i) D (ii) C 

140 160
80 D 30 130

E 50
50  50 to C 90 B 60

30  30 to B E 40 60

 A A 
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2.

(i)           (ii)     (iii) 

(iv) (v) 

3.

(i) (ii) (iii)

4.

A B

C

D

E

F G

H

80

40

60

80

50

I

40

70

50

A

B

C

DE

F

G

H
40

30

50

I

20

K

80

40

40

80

60

70
50

A

B

C

DE 4

4

6

F C

DE

8
1818

18

7

A B

CD

E

F

28

20

6 15
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5.1.4 

 1 : 

2 :  (i)
(ii) 

 (iii) 

(r)

64 

=  = l   b
= ( )   

=
1 2 r
2

r    = r2.

 = r2.
 ‘2r’

= 21 r
2


r

O
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R

r

  =   r +  r = 
22 2
7

r r

= 
36
7

r  (   r is radius).

 : 22 .  

  r 
 = 2r
         2r = 22

        
222 22
7

r  

     r  = 
1 722
2 22

   = 
7
2  

  = 3.5 .

         = 2 222 7 7 cm
7 2 2

r  
    

 
  = 38.5 .

 = 21
2

r   = 
1 38.5
2
  = 19.25 

5.1.5  

R,  ‘r’ 
=   
= R2  r2 = (R2  r2)

  = (R2  r2) or (R  r) (R  r)

  :  
10  4 

(i)
(ii)  ( = 3.14 )
(iii)

 (i)  = 10 
 = R2

      = 3.14   10   10  = 314 2

4

10
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(ii) = 4cm

= r2

= 3.14   42

= 3.14    16

= 50.24 cm2

(iii) =   

= 314   50.24

= 263.76 

( )

= (R  r) (R  r)

= 
22 (10 4) (10 4)
7

 

= 3.14 (14) (6)

= 263.76 

(i) (ii)

(iii) (iv)

42 

d

10.5 

21

21

21

21

21
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360o

180o
90o

45o xo

rr r r r

360o

xo

2 r

r

O

rxo

A B

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

(i) 3600 2r
0

0

360 2 2
360

r r   

(ii) 1800 r
0

0

180 2
360

r r   

(iii) 900
2
r 090 2

360 2
rr 

  

(iv) 450
4
r 0

0

45 2
360 4

rr 
  

(v) x0 l
0

0 2
360

x r l  

 l  
0

0 2
360

x r   r 

x

 l 
0

0

2 360r
l x


  Thus
0

0 2
360

xl r  

5.1.6  

r  = r2.
x0.

 =  x0 : 3600.

   OAB  = 
0

0360
x



0
2

0A
360

x r  
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 : 7 1800 

r) = 7 

x0  = 180

  A) = 
0

0360
x

 r2

        
0

2
0

18 22 7
360 7

  

          
18 22 7

360
 

  = 7.7 2.

1.
(i) 35           (ii) 4.2 (iii) 15.4 

2. 264 

22
7

 
   

3. 3 : 4 

4. 2200  200 
.

5. 25 

6.  264 

7. 2.5 

8. A, B, C
D 

ABCD 
7 

.
BA

D C
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9.

49 3

r  = r2.

r  = 2r.

r  = 21
2

r

r

= r + 2r

= 
36
7

r

=  (R2  r2)

= (R + r) (R  r)

                   R - 

                          r - 

 (l) = 
0

0 2
360

x r 

r A = 
0

2
0360

x r

l r  A = 2
lr

.

7 7 

7 7 

60o 60o

60o
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5.2.0 

5.2.1 

(l) = 5 , 
(b) = 3   (h) = 2 

CD, ADHE  BCGF 

l

l

b

b

h h

b

bb

b

h h

l

l

b b

h h

l

H G

E F

D C

A B

D C

D

A

C

B

(1)

(2)

(3) (4)

(5)

(6)

5.2

H

E

G

h = 2

CD

A B

F

l = 5
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=   (1) + (2) + (3) + (4) + (5) + (6)
= lh + lb + bh + bh +  lb + bh
= 2lb + 2lh + 2bh
= 2(lb + lh + bh)

(1), (3) (4) (6) 

= (1)  + (3)  + (4)  + (6)
= lh + bh + bh + lh
= 2  (l + b)

l = 5, b = 3, h = 3
= 2(5  3 + 3   2 + 5   2) 

      = 2   31 
      = 62 

 = 2   3 (5 + 3)
           = 6   8 = 48 ( )2.

  l = b = h = a ( )
  = 2(lb + bh + lh)

= 2(a2 + a2 + a2)
= 2(3a2)
= 6a2 
= 2h (l + b)
= 2a(a + a)
= 2a   2a
= 4a2 

5.2.2 

l

h

b

a

a

a
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 = lb   h

            = lbh

 = lbh

l, b, h 

‘a’ 

= a3 

 1   1350 

  = 6a2.

 6a2 = 1350

   a2 = 
1350

6

   a2 = 225

   a2 = 152

   a = 15

= 15 

15 

=  a3  =  (15)3 = 3375 ( )3.

 2 :   l = 8 , b = 6 , h = 5 

 = 2h (l + b)

= 2   5 (8 + 6)

= 10(14)

= 140 
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 = 2(lb + bh + lh)
= 2(8   6 + 6   5 + 85)
= 2(48 + 30 + 40)
= 2(118)
= 236 2.

          = lbh
= 8   6   5
= 240 

1.  l = 12 , b = 10 
 h = 8 

2.  10 

3. 50% 

4. 1000 .

5.

(i) (ii)

6.
(i)
(ii)

7.  12 ,  10  7.5 

8.  1200 15
10 

9. 3 5 

10. 1728 

4 

4 

4 8 6 

5 
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5.2.3 

(i)

(ii)

(iii)

(h = b)

‘r’ =  (2r = l)

=  
= 
= 2 r   h

= 2rh

h

r r

h h

r
(i) (ii) (iii)
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 5 : cos 600 + sin 300 tan 450 

: cos 600 =
1
2 , sin 300 = 

1
2   tan 450=1 

cos 600 + sin 300  tan 450

=
1
2  +  

1
2   1

= 1  1 = 0

 6 : cot2 300 + sec2 450 + cosec2450 cos 600 

: cot 300 = 3 , sec 450= 2  cosec 450= 2   cos 600=
1
2  

cot2300 + sec2450 + cosec2450cos600

=       
2 2 2 13 2 2

2
  

                = 3 + 2 + 2 
1
2

  = 5 + 1 = 6

 7 : 
0 0 0

0 0 0

tan 45 sec60 5sin 90
cosec30 cot 45 2cos 0

 

: tan 450 = 1, cosec 300 = 2, sec 600 = 2,

cot 450 = 1, sin 900 = 1  cos 00 = 1

0 0 0

0 0 0

tan 45 sec60 5sin 90
cosec30 cot 45 2cos 0

 

1 1
2 1 2 1

 
  



1 2
2 2


  

5 0.
2 2


  

 8 : A = 300 tan2A = 2

2 tan A
1 tan A

 

 : A = 300  tan 300 = 
1
3

 tan 600 = 3
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LHS = tan2A = tan (2   300) = tan 600 = 3

RHS  = 
0

22 2 0

12
2 tan A 2 tan 30 3

1 tan A 1 tan 30 11
3

 
 
  

   
  
 

 9 : sin (A + B) = 1  cos (A – B) = 1, 00 <  A + B < 900, A > B, 
A  B.

: sin(A + B) = 1  sin 900 = 1

sin (A + B) = sin 900

  A + B = 900 ...(i)

, cos (A – B) = 1  cos00 = 1 

     A – B = 00 ...(ii)

(i) (ii) 

A + B + A – B = 900

2A = 900 or A = 450

(ii) ,  B = A = 450 

, A = 450  B = 450.

 10 : cos (200+ x) = sin 300  x 

: cos (200+ x) = sin 300 sin 300= 
1
2  & cos 600= 

1
2

  cos (200+ x) = cos 600

        (200 + x)  = 600

   x = 600– 200 = 400

, x = 400.

11 : tan 2x – 3  = 0  x 

 : tan 2x – 3  = 0 

tan 2x = 3  = tan 600

    2x = 600 then x = 300
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1.

(i) sin2600+ cos2450

(ii) 2 sin2300– 2 cos2450+ tan2 600

(iii) 4 sin2600+ 3 tan2300– 8 sin2450cos 450

(iv) 4(sin4300+ cos4600) – 3(cos2450– 2 sin2450)

(v)
2 0 2 0 2 0

2 0 2 0

5cos 60 4sec 30 tan 45
sin 30 cos 30

 



2. A = 300 

(i) 2

2 tan Asin 2A
1 tan A




(ii)
2

2

1 tan Acos 2A
1 tan A





(iii) cos 3A = 4 cos3A  3 cos A

4. sin (A – B) = 
1
2 ,  cos (A + B) = 

1
2 , 00< A + B < 900, A > B A  

B 

5. sin (A + 2B) = 
3

2
 cos (A + 4B) = 0, A   B 

6. cos (400 + 2x) = sin 300,  x 

0º, 30º,45º, 60º  90º) 

 12 :   ABC B  BC = 5   BAC
= 300 AB  AC .

: BAC = 300   A = 300

 BC = 5 

sin A = 
BC
AC

sin 300= 
5

AC

300

A

C B5 
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1 5
2 AC


AC = 2 × 5 = 10 

AB2 = AC2– BC2 (OR)  2 2AB = AC BC

2 2AB = 10 5 = 100 25 75 5 3    

, AC = 10 AB = 5 3 

 13 :  ABC , C  AC = 4 

AB = 8 A  B .

 : AC = 4  AB = 8 

 sin B = 
BC 4 1
AC 8 2

   = sin 300

 B = 300   B = 300

, ABC  A  + B = 900   C = 900

A = 900 B = 900 – 300 = 600

 A  = 600   B = 300.

 

1.  XYZ  Z ,  XY= 50 

X = 450  YZ  XZ .

2. PQR  Q , PQ = 5  R = 300

QR  PR .

3. ABC B = 900, AB = 600  AC = 1200 .
  A  C

4.  MPC , M = 900, MP = 50 2  PC = 50
 P  C .

5.  GOD  O ,  OD = 30  G = 36.870

GO  GD .

[  tan(36.870) =
3
4  ]

A

CB

4 8 
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6.4

 8,848 
29,029 45

 150 

(O) 
(P) 

(O), 
P OP

OQ 

(O) 
P

OX 
OY 
  O = X= .

O


P

Q

X

OY
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







B

x

C

AD

(i)

(ii)

(iii)

- 14 :  d 

  : 

- 15 :   
 x 

 :

DAC = ACB =  

d



d



A

B C

TSOSS Mathematics TM PDF files 05-02-2021.pdf   412 06-02-2021   14:54:57

TSOSS Mathematics TM PDF files 05-02-2021.pdf   412 06-02-2021   15:07:30



401






2

1

2

E

D

A

B

C

h

- 16 :  
1 2
 h 

 : 

BDA = DAE  

 
1.

 600 
2.  450

 20 

3. 600 

 17 :  600 

: AC BC AC (AB)
600 

AC = 10 
A B 

 AB 
A, AC  AB 

          cos A = 
AB
AC

        cos 600 = 
AB
10

      
1 AB
2 10
 600

A B

C
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     AB = 
10
2
 5 

A B  5 

 18 : 
30 300

( 3  = 1.73 )

: AB h 
C

BC = 30 
,  BCA = 300

 ABC , tan 300 = 
AB
BC

  
1 h

303


30 30 3 10 3 10 1.73 17.3
3 3 3

     


h

 19 :  3
 300 .

: BC  h   A

AB 
 AB = h × 3  = h 3

ABC , tan  = 
BC
AB

              tan  = 
3

h
h

      tan  = 
1
3

     tan 300 = 
1
3

        = 300

 7 am  300 .
 20 : 450 

C B

A

30 

h 

300

A B

C

h

300 3h
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403

 : OR OR 
OP

0DAB = BCA = 45 

( OP||QR  OR )
OQ 
OR = d 

 OQR , sin 450 = 
OQ
OR

  
1 20

d2


           20 2 20 1.414 28.28   d
   28.28 

 

1. 100 
600

2. 600 

3. 50 
600

4. 12  300 

5. 100 600 

6. 100 100

 21 :  600

40

 300 

: AB h

 BC = x 

O P

RQ
45o

45o
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 ABC

        0 ΑBtan 60
BC



        3  = 
h
x

   h  = 3 x ...(i)

 ABD ,

tan300 = 
AB
BD

1
403

h
x




  ...(ii)

(i)  (ii) 
1 3

403
x

x




   3x = x + 40x
    2x = 40
     x = 20

(i)  h = 3 20 20 1.732 34.64   

20  34.64 

 22 : 
300  600

 50 
: PQ  50  AB x
  ABQ 

    tan 300 = 
AB
QB

1
QB3
x



QB = 3x  ...(i)

  PQB ,

  tan 600 = 
PQ
QB

503
QB



QB = 
503

3
 ... (ii)

A

B Q

x

50

P

60o 30o
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(i)   (ii)  

503
3

x 

   
50 16.67
3

x     

  16.67  .

 23 :  100  
 600  450 

: PM   100  A, B  

A   P  600

 QPA = 600 = PAB 

   BPR = 450 = PBA

  PMB

0 QPtan 45
BP



       
1001
BP



      BP = 100 …(i)

 QPA,

  0 QPtan 60
AP



      
1003
AP



      AP   = 
100 100 3 100 1.732 57.74

3 33


  

      AP  = 57.74 …(ii)

= AP + PA

= 100 + 57.74 

= 157.74 
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1.
100

600  300

2. 3000 

600  450

3. 4 300

600

1. PQR R  P  , PR = 7
QR = 25  

2. ABC , B  AC = 7.5 ,  AB = 6 .
C

sin A = cos C .
3. PQR   Q , PQ=1 QR = 2

sin P, cos P, sin R  cos R sin P-cos R 

4.
(i) Sin600cos300 + sin300cos600

(ii)
4
3 tan2 60° + 3cos2 30°  2 sec2  30°  

4
3 cot2  60°

(iii) tan2600  sin2300  cos2600

(iv) (cosec2450 sec2300)(sin2300 + 4 cot2450  sec2600)

(v)
0 0 0

0 0

sin 30 sin 90 2cos 0
tan 30 tan 60
 

(vi) 2 0
2 0 2 0

4 4 cos 45
cot 30 sin 60

 
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5. sinx = cos x  x   x 

6. A = 300  600 sinA = tanA cosA 

7. A = 300  450  cos 2A = cos2A  sin2A 

8. tan(A + B) = 3   tan (A   B) = 1, 00< A + B < 900 A, B 
.

9. sin (2x + 10)0 = 0.5  x x 
10. tan (5x  2020)0 = 1  2000 < x < 2050 x .
11. 5 3  5 

12. 100
300 

13. 60o 
30o 

14.  7 60o

 45o

15.
10  30o  60o

16.
 30o  45o

100
17.  3  

 60o 
45 3

18.  80 
 30o 160 

19. 10 
60o 

 45o 
 ( 3  =1.73 )

20. 1.6 

60o  45o
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A
sin A


 cosec A

A



A
cos A


 sec A

A



A
tan A

A





A
cot A

A





sin x cosec x = 1
cos x sec x = 1
tan x cot x = 1

00, 300, 450, 600, 900) 

        
0o 30o 45o 60o 90o

sin  0
1
2

1
2

3
2

1

cos  1
3

2
1
2

1
2 0

tan  0
1
3 1 3

cosec  2 2
2
3 1

sec  1
2
3 2 2

cot  3 1
1
3 0
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7.1.0 

7.1.1 

:

:

:

:

:

:

7.1
7
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7.1.2 

i.

ii.

iii.

iv.

1.

2.

(i), (ii)  (iv) 

Primary Data

(iii)

Secondary Data

7.1.3 

15  50)

25, 34, 42, 20, 39, 50, 28, 30, 50, 11, 20, 42, 45, 40, 7.

(raw data) .
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range) 

  =  50  7  =  43,

7, 50 .

(i)

(ii) 60% 

(i) 50 25 

15

7, 11, 20, 20, 25, 28, 30, 34, 39, 40, 42, 42, 45, 50, 50

34

(ii)    
60 50 30

100
  ).

.

 - 1 :  50 

5, 8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,

8, 6, 7, 10, 2, 1, 1, 3, 4,4, 5, 8, 6, 7, 10,

2,8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,

8, 6,4, 5, 8
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1 |||| | 6

2 |||| | 6

3 ||| 3

4 |||| |||| 9

5 |||| || 7

6 |||| 5

7 || 2

8 |||| | 6

9 || 2

10 |||| 4

50

4 9 4 9,

Initials

(i)

(ii)  ‘I’?

(iii)

 (i) 
 (ii)  (iii) 
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( )

1-3 ( ) |||| |||| |||| 15

4-5 ( ) |||| |||| |||| | 16

6-10 ( ) |||| |||| |||| |||| 19

 - 2 : 50 

35, 45, 55, 50, 30, 110, 95, 40, 70, 100, 60, 80, 85, 60, 52, 95, 98, 35, 47, 45, 105, 90,
30, 50, 75, 95, 85, 80, 35, 45, 40, 50, 60, 65, 55, 45, 30, 90, 115, 65, 60, 40, 100, 55,
75, 110, 85, 95, 55, 50

 30-39, 40-49, 50-59, .... 100-109, 110-119 

 30-39  30
39 

( )

30-39 |||| | 6

40-49 |||| ||| 8

50-59 |||| |||| 9

60-69 |||| | 6

70-79 ||| 3

80-89 |||| 5

90-99 |||| || 7

100-109 ||| 3

110-119 ||| 3
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30-35, 36-40 .....

20-29 19.5-29.5
30-39 29.5-39.5
40-49 39.5-49.5
50-59 49.5-59.5
60-69 59.5-69.5
70-79 69.5-79.5
80-89 79.5-89.5
90-99 89.5-99.5
100-109 99.5-109.5
110-119 109.5-119.5
120-129 119.5-129.5

 39.5
30-39  40-49

39.5 29.5 39.5 
39.5 - 49.5 

 39.5  39.5 - 49.5 
30-40, 40-50, 50-60, ....

90 99 10
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 - 3 : 

98.1 98.6 99.2 90.3 86.5 95.3 92.9  96.3 94.2 95.1
89.2 92.3 97.1 93.5 92.7 95.1 97.2  93.3 95.2 97.3
96.0 92.1 84.9 90.0 95.7 98.3 97.3 96.1 92.1 89.0
(i) 84-86, 86-88 
(ii)

(i) 

84-86 | 1
86-88 | 1
88-90 || 2
90-92 || 2
92-94 |||| || 7
94-96 |||| | 6
96-98 |||| || 7
98-100 |||| 4

(ii)

 99.2 - 84.9 = 14.3

[ :   90  90-92  96-98 ]

 

1.

 5 6 7 8 9 10 

5 11 19 31 40 45

2.
                            [  : 10 ]

110 184 129 141 105 134 136  176  155
145 150 160 160 152 201 159 203 146
177 139 105 140 190 158 203 108 129
118 112 169 140 185
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3. 30 

46 31 74 68 42 54 14 93 72 53 59
38 16 88 27 44 63 43 81 64 77 62
53 40 71 60 08  68 50 58

 0-9, 10-19 
 49 

4. 40 

25-31 12

31-37 15

37-43 7

43-49 5

49-55 1

40

(i)

(ii) 37-43 ?

(iii) 49-55  ?

1. 53, 61, 48, 60, 78, 68, 55, 100, 67, 90 

2.

8 22 15 25 32 40 
5 11 19 31 40 45

3. 36 

A O A O A B O A B A B O
B O B O O A B O B AB O A
O O O A AB O A B O A O B
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4. 30 

1 2 3 2 3 1 1 1 0 3 2 1
2 2 1 1 2 3 2 0 3 0 1 2
3 2 2 3 1 1

5.  SMS ( )
A –  B – ,

C – . SMS 

A B A B C B

A B B A C C B B A B

B A B C B A B C B A

B B A B B C B A B A

B C B B A B C B B A

B B A B B A B C B A

B B A B C A B B A

SMS

 

•

•

•

•

TSOSS Mathematics TM PDF files 05-02-2021.pdf   429 06-02-2021   14:55:02

TSOSS Mathematics TM PDF files 05-02-2021.pdf   429 06-02-2021   15:07:34



418

•

• ‘n’  
n 1

2
 

 
 

  

• ‘n’   
n
2

 
 
 

   
n 1
2

 
 

 
 

•
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7.2.0 

7.2.1 

 - 1 :  50  200
20 

- 2 : 

1 2 3 4 5 6 7 8 9 10

12 14 15 15 15 16 17 18 90 95
( )

- 3 : 

1. 15%

2. 12%

3. 60%

4. 13%

7.2
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5 

1 2 3 4 5

50 50 76 31 100

65 23 100 100 10

 = 
307

5  = 61.4

 = 
298
5  = 59.6

100 76 50 50 31

100 100 65 23 10

 65, 
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7.2.2 

 x    = ixx
n




 - 1 : 

  4 , 5 , 12 , 3 , 6 ,
8 , 0.5 .

 (n) = 7

 x  = ix
n


 = 1 2 3 .....
n

nx x x x  
  . x1, x2 ..... xn 

 x    = 
4 5 12 3 6 8 0.5

7
     

 = 
38.5

7  = 5.5 

 - 2 : 10, 12, 18, 13, P  17  15 

  ixx
n




15 = 
10 12 18 13 P 17

6
    

90 = 70 + P

P = 20.

(x) 30 32 33 35 37 41

(f ) 5 9 15 6 3 2

5 30 5 
5 × 30 = 150 . 
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 x  =

 x  = 
5 30 9 32 15 33 6 35 3 37 2 41

5 9 15 6 3 2
          

    
 = 

1336
40  = 33.4

x1, x2, x3, x4, x5, x6 f1, f2, f3,
f4, f5, f6 

 1 1 2 2 3 3 4 4 5 5 6 6

1 2 3 4 5 6

 = i i

i

f xf x f x f x f x f x f xx
f f f f f f f

    


    




    = i i

i

f x
x

f





 - 3 : 

x 5 10 15 20 25

f 3 10 25 7 5

 - 1 :  fi   xi 
 - 2 :  ( fi) fi   xi ( fixi)

 - 3 :  755
50

i i

i

f xx
f


 


 = 15.1

xi fi fixi
5 3 15

10 10 100
15 25 375
20 7 140
25 5 125

 fi = 50  fixi = 755

 - 4 :  7.5, A

5 6 7 8 9 10

3 10 17 A 8 4

  ( fi) = 42 + A

 fi × xi ( fixi) = 306 + 8A
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i

i

f xix
f





     = 7.5

, 7.5 = 
i i

i

f x
f





       
306 8A7.5
42 A






  7.5(42 + A) = 306 + 8 AA

  7.5   42 + 7.5A = 306 + 8A

  315 + 7.5A = 306 + 8A

  315  306 = 8A  7.5A

    9 = 0.5 AA

    A = 18

- 5 : .

x 10 12 14 16 18 20 22

f 4 5 8 10 7 4 2

(i)

x 

7

1
7

1

622 15.55
40

i i
i

i
i

f x

f





 




xi fi fi xi

10 4 40
12 5 60
14 8 112

16 (A) 10 160
18 7 126
20 4 80
22 2 44

7

1
i

i
f



 = 40
7

1
i i

i
f x



 = 622
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(ii)

A  16 

 = 40

xi fi di = xiA fi di

10 4 6 24

12 5 4 20
14 8 2 16
16 10 0 0
18 7 +2 +14
20 4 +4 +16
22 2 +6 +12

40 60+42 = 18

fi   di   = 60 + 40

      fidi = 18

 A i i

i

f dx
f


 


= 

1816
40
 

  
 

       = 16  0.45

       = 15.55.

30

   (xi )   10   20   36   40   50   56   60   70   72   80   88   92   95

   ( fi)   1   1   3   4   3   2   4   4   1   1   2   3   1

 : 
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i if x
 (xi )  ( fi)

10 1 10
20 1 20
36 3 108
40 4 160
50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95

          if  =30              i if x = 1779

1779 59.3
30

i i

i

f xx
f


  



  59.3.

25-40 40-55
.

10-25 25-40 40-55 55-70 70-85 85-100

2 3 7 6 6 6
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Class-Mark)

 =  
+ 
2

10-25  10 25 17.5
2




 xi

 (fi)  (xi) fixi

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0

85-100 6 92.5 555.0

fi = 30 fi xi = 1860.0

 fi xi  
x )

x  = 
1860 62

30
i i

i

f x
f


 



 59.3
62 

xi ,  fi 

 fi  fi  xi xi
. 

xi
‘a’ x1, x2, ..., xn. 

a a = 47.5  a = 62.5
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a = 47.5 . xi a (xi  a)
di 

   di =  xi  a = xi  47.5

di  fi   fi di 
.

di = xi  47.5  fi di
 (fi) (xi) di = xi  a

10-25 2 17.5 30 60

25-40 3 32.5 15 45

40-55 7 47.59(a) 0 0

55-70 6 62.5 15 90

70-85 6 77.5 30 180

85-100 6 92.5 45 270

fi = 30 fi di= 435

 i i

i

f dd
f






d   x

di xi  ‘a’ x

a d

 i i

i

f dd
f






 ( )i i

i

f x ad
f

 




, ( )i i

i

f x ad
f

 




   
i i i

i i

f x f a
f f

 
 

 

   
i

i

fx a
f


 



     d x a 
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  i i

i

f dx a
f


 



 a, i if d    if

   
43547.5 47.5 14.5 62
30

x     

 62.

Deviation Method  
 (Assumed Mean Method)

 fi
15 ).

   i
i

x au
h




a h 

di = xia  i
i

x au
h


fi ui

 (fi) (xi)

10-25 2 17.5 30 2 4

25-40 3 32.5 15 1 3

40-55 7 47.5 0 0 0

55-70 6 62.5 15 1 6

70-85 6 77.5 30 2 12

85-100 6 92.5 45 3 18
 fi = 30  fiui=29

u   x .

i
i

x au
h


  

i i

i

f uu
f





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i

f x a
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 
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i i

f x f a
h f f

  
  

  
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 

  ( )hu x a 

    x a hu 
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i

f ux a h
f

 
   

 

     
i i

i

f ux a h
f

 
   

 

a, fiuih,  fi   h 

2947.5 15
30

x  
   

 

   = 47.5 + 14.5 = 62.
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 di 




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i
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- 7 : 

15-25 25-35 35-45 45-55 55-65 65-75 75-85

6 11 7 4 4 2 1

(NCERT
 xi 

  a = 50, h = 10.

 di = xi  50  
50

10
i

i
xu 



 di   ui 

xi di ui fixi fidi fiui

=xi50
50

10
ix 



 (C.I) (fi )

15-25 6 20 30 3 120 180 18

25-35 11 30 20 2 330 220 22

35-45 7 40 10 1 280 70 7

45-55 4 50 0 0 200 0 0

55-65 4 60 10 1 240 40 4

65-75 2 70 20 2 140 40 4

75-85 1 80 30 3 80 30 3

35 1380 360 36

 fi = 35, fixi =1390, fidi = 360,  fiui = 36.

  
1390 39.71

35
i i

i

f xx
f


  


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36050 50 10.29 39.71
35

i i

i

f dx a
f

 
      



 
3650 10 39.71

35
i i

i

f ux a h
f

  
       

 

  39.71.

xi 

di h .

- 8 : 

20-60 60-100 100-150 150-250 250-350 350-450

7 5 16 12 2 3

xi 

 a = 200  h = 20.

xi di = xia i
i

x au
h


 fiui

 (fi) h = 20

20-60 7 40 160 8 56

60-100 5 80 120 6 30

100-150 16 125 75 3.75 60

150-250 12 200(a) 0 0 0

250-350 2 300 100 5 10

350-450 3 400 200 10 30

45 106

 
106200 20 200 47.11 152.89
45

i i
i

i

f ux a h
f

  
         

 

 45  152.89.
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1.
50 65 75 90 110 120

25 34 38 40 47 16

2.

0 1 2 3 4 5

11 25 32 10 5 1

3. 7.2  ‘K’ .

x 2 4 6 8 10 12

f 4 7 10 16 K 3

7.2.3 Median

‘n’

 ‘n’   
1

2
n  

 
 

‘n’ 2
n 

 
 

1
2

n  
 
 

D 7500 8000 8500 9000 9500 10000 11000

4 18 30 20 15 8 5
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N 
N
2

 N= 100  
N
2

 
 
 

 
N 1
2

 
 

 

 50, 51 8500.
8500 .

2
n

2
n

.

 (f)  (cf)

0-10 5 5

10-20 3 8

20-30 4 12

30-40 3 15

40-50 3 18

50-60 4 22

60-70 7 29

80-90 7 45

90-100 8 53

 n = 53,  2
n

= 26.5. 26.5 

60-70. 

( 2
n

26.5 .
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M = 2
n cfl h

f
 

  
 

 l = 

n = 

cf  = 

f = 

h = 

 2
n

 = 26.5,  l = 60, cf = 22,   f = 7, h = 10

 = 
26.5 2260 10

7
 

  
 

 = 
4560
7



 = 66.4.



66.4 .

-9 : 10

140 145 150 155 160 165
 ( )

4 11 29 40 46 51

140,

145, 150, . . ., 165  140 140 - 145,

145 - 150, . . ., 160 - 165. 
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140 4 4

140-145 7 11

145-150 18 29

150-155 11 40

155-160 6 46

160-165 5 51

140 – 145 11 – 4 = 7. 

n = 51,

2
n

 =  
51
2  = 25.5

 145–150 .

  145 – 150 

l = 145,

 cf = (145 – 150) = 11,

f = (145 – 150) = 18,

 h = 5.

  =  2
n cfl h

f
 

  
 

             = 
(25.5 11)145 5

18


 

             
72.5145 149.03
18

  

 149.03 .  50% 

50% 
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 -10. : 525 
100 x, y 

0-100 100- 200- 300- 400- 500- 600- 700- 800- 900-
200 300 400 500 600 700 800 900 1000

2 5 x 12 17 20 y 9 7 4

  n = 100 

  76 + x + y = 100, i.e x + y = 24 ... (1)

 525  500 – 600 

 l = 500, f = 20, cf = 36 + x, h = 100

0-100 2 2

100-200 5 7

200-300 x 7 + x

300-400 12 19 + x

400-500 17 36 + x

500-600 20 56 + x

600-700 y 56 + x + y

700-800 9 65 + x + y

800-900 7 72 + x + y

900-1000 4 76 + x + y

 = 2
n cfl h

f
 

  
 

525 = 500 + 5

1

50 36 100
20

x 
  

 

525  500 = (14  x)5
25 = 70  5x
5x = 70  25 = 45
 x = 9

 (1)  x + y = 24
 9 + y = 24  (  x = 9)

y = 15.
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1.

1500- 2000- 2500- 3000- 3500- 4000- 4500-
( ) 2000 2500 3000 3500 4000 4500 5000

14 56 60 86 74 62 48

2.  30 

40-45 45-50 50-55 55-60 60-65 65-70 70-75

2 3 8 6 6 3 2

7.2.4 (Mode)

 11 : 

6, 7, 8, 9, 10, 6, 7, 10, 7, 6, 7, 9, 7, 6.

6, 6, 6, 6, 7, 7, 7, 7, 7, 8, 9, 9, 10, 10

6 7 8 9 10

4 5 1 2 1

7  5 

  7.

 12 : 100  20 

93, 84, 97, 98, 100, 78, 86, 100, 85, 92, 55, 91, 90, 75, 94, 83, 60, 81, 95

(a) 91-100, 81-90, ..... 
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(b)  ( ).

(c)

(a)

91 - 100 9 20

81 - 90 6 11

71 - 80 3 5

61 - 70 0 2

51 - 60 2 2

20

(b)  91-100 

(c)  10.

 10 

81-90  81-90 

modal class) 

 = 1 0

1 0 22
f fl h

f f f
 

    

,  l = 

     h = 

    f1 = 

    f0 = 

   f2 = 
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-13 : 20 

1-3 3-5 5-7 7-9 9-11

7 8 2 2 1

  3-5. 
3-5

,
 = 3-5  (l) = 3,

(h) = 2
 (f1) = 8,

 (f0) = 7,
 (f2) = 2.

 = 1 0

1 0 22
f fl h

f f f
 

    

= 
8 7 23 2 3 3.286

2 8 7 2 7
 

     
   

 3.286.

 14 : 30 

Fixi
(CI)  (fi) (xi)

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0
85-100 6 92.5 555.0

fi = 30         fixi = 1860
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 (7 ) 40-55 
 40 - 55 .

 (l) = 40,

  (h) = 15,

  (f1) = 7,

 (f0) = 3

 (f2) = 6.

 = 1 0

1 0 22
f fl h

f f f
 

    

= 
7 340 15 40 12 52

2 7 6 3
 

     
   

 : 52  62 
52 

62.

1.

5-15 15-25 25-35 35-45 45-55 55-65

6 11 21 23 14 5

2. 225 

0-20 20-40 40-60 60-80 80-100 100-120

10 35 52 61 38 29

3.

15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55

3 8 9 10 3 0 0 2
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4.

3000- 4000- 5000- 6000- 7000- 8000- 9000- 10000-
4000 5000 6000 7000 8000 9000 10000 11000

4 18 9 7 6 3 1 1

1. 103, 105, 102, 104. 

2.  605, 710, 745, 835  910. 

3.  30 

40 73 49 83 40 49

27 91 37 31  91 40

31 73 17  49  73 62

40 62 49 50 80 35

40 62 73  49 31 28

 

4.

5. 6 

74 121 40 82 70.5 130.5

6.

150-160 160-170 170-180 180-190 190-200

5 8 15 10 2
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7.

16, 1, 6, 26, 14, 4, 13, 8, 9, 23, 47, 9, 7, 8, 17, 28 

8.

3 5 6 11 15 14 13 7 12 10

4 6 5 3 1 7 3 2 3 1

9. 11 

1, 0,  3,  2,  4,  5,   2,  4,  4,  2,  5

10.

9, 6, 8, 9, 10, 7, 12, 15, 22, 15

    11.

         0 - 2 2 - 4 4 – 6 6 - 8      8 - 10 10 - 12 12 – 14

             1    2    1    5   6      2      3

   12. 50 

      200 - 250 250 - 300 300 - 350 350 - 400 400– 450

              12       14        8         6       10

   13.   ` 18 
 ‘ f  

    11 - 13     13 - 15    15 - 17    17 - 19    19 - 21    21 - 23    23 - 25
    (` )

        7         6    9             13         f              5             4

  14.

     5-15 15-25 25-35 35-45 45-55 55-65

      6    11    21    23    14     5
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  15.

1000- 1500- 2000- 2500- 3000- 3500- 4000- 4500-
 ( ) 1500 2000 2500 3000 3500 4000 4500 5000

   24   40   33   28   30   22   16   7

  16.

 65-85     85-105     105-125     125-145     145-165     165-185     185-205

   4     5          13 20      14            8    4

  17. 60 28.5  x  y .

 0-10 10-20 20-30 30-40 40-50 50-60

    5     x    20    15     y     5

  18. 100 
[

]

 20 25 30 35 40 45 50 55 60
   ( )

   2 6 24 45 78 89 92 98 100
  

 =   i

n
xx 


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7.3.0 

7.3.1 

 ‘x’,  xi (i = 1, 2, 3 ...).

 xi 

7.3
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  (1) , (2) (3) 
(4)  (a)  (b) 

7.3.2  

A 13

B 9

C 6

D 7

E 5

X-

 Y-

(7.3.1.1) 

 ‘A’ 

(i) ‘A’ 

(ii) ‘E’
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Y- X-
 7.3.1.2 

(7.3.1)  2016-
17  2020-21 

(i)

(ii) 250 
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2

X

Y
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14

16
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X2016-17
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(iii)

(iv)

2017-18 2016-17 

(i)  2016-17  2020-21 

(ii) 2017-18  250.

(iii) 2020-21 

(iv) 2017-18 250

2016-17 150

Construction of bar graph

2016 
2020 

2016 2017 2018 2019 2020

25 30 40 60 55

1 X-
Y-

2 X- Y-

3 X-

4
Y-

2016 : 1 25
10

  2.5 
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2017 : 1 30
10

  3 

2018 : 1 40
10

  4 

2019 : 1 60
10

   6 

2020 : 1 55
10

   5.5 .

(2016  2020 .

  

1.
(i) ........ 

(ii) ............ 
(iii)  ......... 

2.

i .
O X

Y

5 10 15 20 25 30 35 40 45 50

2019 2020201820172016O
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50
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(i)
(ii)
(iii)
(iv)

3.

(i)

(ii)

(iii)

(iv)

7.3.3  (Histograms)

Y

X1 2 3 4 5 6 7 8 9 10O 11 12 13 14
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( ) ( )

11-20 10 10.5-20.5
21-30 15 20.5-30.5
31-40 25 30.5-40.5
41-50 30 40.5-50.5
51-60 20 50.5-60.5
61-70 5 60.5-70.5

1

2  X-
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4
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41 - 50 40.5 - 50.5 30
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7.3.4  
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5 B A F G

 :

 :

10-20 20-30 30-40 40-50 50-60

5 10 13 18 4

1

2

X -  1  = 1 

Y -  1  = 2 

3  ‘x’  ‘f’  (‘x’, ‘f’)

4

( ) (f ) (x) (x, f )

0-10 0 5 (5, 0)

10-20 5 15 (15, 5)

20-30 9 25 (25, 9)

30-40 16 35 (35, 16)

40-50 11 45 (45, 11)

50-60 3 55 (55, 3)

60-70 0 65 (65, 0)
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(L, B, f)
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2. 70
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2.
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7.  175 

(C.I) 0-10 10-20 20-30 30-40 40-50 60-70 70-80 80-90 90-100

4 6 8 12 24 48 31 24 12

8.

 ( )

20-25 8

25-30 10
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35-40 12
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7.4.0 
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7.4
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probably), chance likely) possibly

 4040 

 
2048
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7.4.2 

:

(1)

(H)  
(T) 

(2)

1, 2, 3, 4, 5
6).

(3)

0, 1, 2, 3,
 4 .

H) (T), 2

 1, 2, 3, 4, 5  6

: 0, 1, 2, 3  4 .

:

(i)
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(ii)  1  100 .

 

1.

(i) A, B, C  D

(ii) 1  20 

(iii)

(iv) 1, 2, 3 

2.

7.4.3 Equally likely outcomes)

50 22 28

60 26 34

70 30 40

80 36 44

90 42 48

100 48 52
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( )

1 2 3 4 5 6

50 9 5 12 9 8 7

100 17 19 19 16 13 16

150 28 24 28 23 21 26

200 34 34 36 30 32 34

250 40 40 43 40 43 44

300 48 47 49 52 52 52

7.4.4 Trails and Events)

Trial)

5  ?

 (  5, 6)

 3 ( 2,4  6).

Event)

TSOSS Mathematics TM PDF files 05-02-2021.pdf   479 06-02-2021   14:55:14

TSOSS Mathematics TM PDF files 05-02-2021.pdf   479 06-02-2021   15:07:47



468

Linking the chance to Probability)

 1
2

1
2

P (H) =  
1
2 = 0.5 50%

 1, 2, 3, 4, 5  6.

3 1, 3  5)

1
3  

1
2

A 

P(A) = 
A  

 

7.4.5 
(PROBABILITY - A THEORETICAL APPROACH)
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equally likely)

E) P(E)

P(E) = 
E  

T P(T)

P(T) =  
T  

 

 (Mutually Exclusive Events)

6, 7, 8, 9  10

sample space)
{H, T} 

{R, B, Y, W} 
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- 1 : 

 :  (H) 
(T).   E 1.

P(E) = P ( ) =  
E 

  = 
1
2

F 

P(F) = P( ) = 
1
2  ( )

 2: i) 3 ii) 3 

(i) E 3

: 1, 2, 3, 4, 5, 6

 = 6

3  = 1 (  3)

P(E) = 
E 

 P(3) = 
1
6

(ii) 3 

 F  {1, 2, 4, 5, 6}

E ( 1, 2, 3, 4, 5, 6)

 = 6

F = 5  (i.e., 1, 2, 4, 5, 6)

  P (F) = 
5
6

F E

 - 3 : 

(i)  (ii)  (iii) 
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 Y B R
{Y, B, R}

= 3.

(i) Y  = 1.

P(Y)  = 
1
3

, P(R) = 
1
3 ,

P(B) = 
1
3 .

 - 4 : 
(i)  (ii) 

 (i) E 

 = 50 {2, 4, 6, .... 100}

E  = 50

= 100

P(E) = 
E 

 = 
50 1

100 2


(ii) F 

= 50 {1, 3, 5, .... 99}

F  = 50

= 100

 P(F) = 
E 

 = 
50 1

100 2


:
1.

elementary event) 1  E, F  E, F
3  Y, B, R 

2. 1)   P(E) + P(F) = 
1
2  + 

1
2  = 1

(2)  P(Y) + P(R) + P(B) = 
1
3  + 

1
3  + 

1
3  = 1
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Complementary Events and Probability)

P(E) + P( E ) = 1

E, F F E  
‘E ’ E  E 

  P(E) + P( E ) = 1

 P(E) + P( E ) = 1,  P ( E ) = 1 – P(E).

 E  P(E ) = 1 – P( E )

 

1.

2.
(i)  7 ? (ii) 5 

3. 0  20 

4.
 (i)  (ii) 

1, 2, 3, 4, 5, 6 

(i) 7

 1, 2, 3, 4, 5, 6 
7  7

  P(7 ) = 
0
6  = 0

(ii) 6  6 

6 6 1, 2, 3, 4, 5 
6 

P(E) = P( ) = 
6
6  = 1

1. 
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 : P(E) = 
( )
( )
n E
n S

0 P(E)   1.

 

1.
(a) (b) (c)

2. P( ) + P( ) = 1

3.

(i) 4 (ii) 4 

(iii) (iv)

4. P(E) = 0.88 E ?

5. P(E ) = 0, P(E ) 

6. 10 

(i) (ii)

7. 3 , 4  2  

(i) (ii) (iii)

8.

9.

10.

(i) 7 (ii) 8 (iii) 9 (iv) 10 (v) 12
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1.  (T)  (F):

(a)  1.01

(b) P(E) = 0.08 P( E )= 0.02

(c)   1

(d)  E , 0   P(E)    1

(e) P( E ) = 1 + P( E )

2. 100  200

3.

 [Hint: P( ) = 1 – P( )]

4. P(E) = 0.05 ‘E ’ ?

5.

(i)  (ii)

6.
0.992.  

7.  

(i)

(ii) 2  6

(iii)

8. 1 100 
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9.

(i) 12 ? (ii) 12 ?

(iii) 11 ? (iv) 2 ?

10. 15 
1
6 ?

11. 3  5 (i)  ? (ii) 

12.
(i)  (ii)   (iii) 

13. 50  D1   D2
 D5 

 (i) 50  (ii)  D5 

14.

15.   
 (i) 

 (ii )  (iii) 5 .

  16.  

  17.   1, 2, 3, 4, 5, 6,
7  8 

(i) 8 (ii) 

(iii)  2 (iv) 9

18

7

6
5 4

3

2
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E P(E) 

P(E) = 
E

E  P(E)  0   P(E) 1.
E E E

P(E) + P( E ) = 1.
 

 1.
 0.

 E   P(E) 0  P (E)  1

E E E  

P (E) + P ( E  ) = 1.

 : 

 : 

 : 

 : 

 : 

 : 

 : 
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