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1.1.0

(BODMAS)

1.1.1

1, 2, 3, 4, 5, 10

6, 7, 8, 9, 0

1



(Natural numbers and Whole numbers) 1.1.2

Natural numbers (N) 

'N' 1, 2, 3, .... 

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

'1'

(Some Properties of Numbers) 

2, 3 N, 2 + 3 = 5 N

2, 3 N, 23 = 6 N

a, b  N 

a + b  N 

ab  N a, b  N

(i)

(ii)

.1

   2, 3 N

2 + 3 = 3 + 2 = 5

2  3 = 3  2 = 6

a + b = b + a

a  b = b a

(i)

(ii)

.2

5, 6, 7 N

(5+6)+7 = 5+(6+7)

11 + 7 = 5 + 13 = 18

(5 6) 7= 5 (6 7)

30 7 = 5 42

 210 = 210

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

(a b)  c=a (b c)

(i)

(ii)

.3

' 0 '

'1'

'0'

7 + 0 = 0 + 7 = 7

8 1 = 1  8 = 8

a + 0 = 0 + a = a

a 1 = 1 a = a

1

(i)

(ii)

.4

2



2+( 2) = 0 = ( 2)+2 a+(-a) = 0 = (-a)+a (i)

(ii)

.5

2, 3, 5 N

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

2 8 = 6 + 10

16 = 16  

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

5 5 = 10 + 15 

25 = 25

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

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

.6

Whole numbers (W)

'0'  4 – 4 = 0

'0' '0'

W 

'N'

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

'0'

(Properties of  Zero) 

a + 0 = 0 + a = a '0' (i)

'0' (ii)

0 a = 0 = a 0

(iii)

(iv)

3



Integers (Z)

+8,848

10,994

+63.8oC

89oC

'Z'

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

(Representation of integers on a number line) 

11 > 100 (iv) 0 > 105 (iii) 10000 < 1 (ii) 1 < 0 (i)

'>' '<'

"W" "N"

"Z" "W"

'Z' 'W' 'W' 'N' N W Z

2 2

 +9 9

1

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

4



 

1, 3, 8, 17

0, 1, 3, 8, 17

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

2

(i)

(ii)

'0' (iii)

(iv)

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

3

  205, 100, 76, 0, 12, 15, 117   

117, 15, 12, 0, 76, 100, 205

7 2 4

 

6, 5, 4, 3, 2, 1, 0, 1 -7 2

 

3 + 5 = 8; 100 + 120 = 220   

(–3) + (–5) = –8; (–100) + (–250) = –350

‘–’ 

(–3) + (5) 5

[ 5 3 5 ]  (–3) + (5) = 2

(–7) + 3 6

[ 7 3 7 ] (–7) + 3

 

5



 (–3) – (–5)   7

(–3) – (–5)  

= –3 + 5 '+' ' '

= +2 +5 5

(–100) – (+7) 8

(–100) – (+7)  

= (–100) + (–7)

= –107

(–4) (–3) = +12; (–5) (–10) = + 50

6 (–2) = –12;  (–9) (3) = –27

[Even number times of negatives (–2) (–3) (–5) (–6) = +180 

4 negatives are there in problem]

[Odd Number times of negative 3 numbers (–1)  (–2)  (–3)  = –6

are there in problem]

= +5 = +2

=  = 4   = 3

6



(Some Important Facts) 

.1

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

7 7, 14, 21, 28, ....

.2

1 1  

42 9

42 1 = 42 1 42 = 42

2 12 = 42 2 21 = 42

14 3 = 42 3 14 = 42

7 6 = 42 6 7 = 42

1, 2, 3, 6, 7, 14, 21, 42 42

2 .3

0, 2, 4, 6, 8

0, 2, 4, 6, 8, 10, 12, ....

2 .4

1, 3, 5, 7, 9

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

1 1 .5

'2'

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, ....

1, 23 23

1 .6

4, 6, 8, 9, 10, 12, 14, 15, .....

1, 2, 4 4

7



'1' .7

'1' 2, 9 2, 3

2 2, 4 2, 4

.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

1, 2, 3, 6 6

1, 2, 3  

28 1 + 2 + 3 = 6

100 + 50  2 10

100 + 50  2

= 100 + 100

= 200

5000 + 500 – 50 11

5000 + 500 – 50

= 5500 – 50

= 5450

8



.1

5, 6, –1, 0, 3, 215, – 11, – 215

.2

6, 7, –8, –9, 0, –100

.3

(–3) + (–9) + (–11) (ii) (–2) + (–8) + 9 (i)

.4

(–256) + (–85) (ii) (–2) – (–8) (i)

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

.5

(–15) 0 (–19) (ii) (–8) (–11) (–1) (–3) (i)

.6

0 200 (iv) (–125) 5 (iii) (–18) (–6) (ii) 60 0 (i)

.7

15 (–20) (–15 53) (ii) 18 [7 + (–5)] (i)

–7, –5, 0, 5, 7 .8

Rational numbers (Q) 1.1.3
2 1

` 2,00,000/- 

7

` 

,

9



q  0 q p

Q

   

-3 

N  W  Z  Q

12

(iv)  (iii) 0 (ii) (i) 

(viii)  (vii)  (vi) -9  (v)

 (vi) (viii) (i)  (ii) (iii) (iv) (v) (vii)  

(i)

(ii)

q  p q q 0 q  p 

13

(iv) (ii) (i)

10



 

1 (i)

(ii)

(iii)

(Rational Numbers on the Number Line) 

*

B  A 14

6 1 0  

2 6 'A'

A 

B

15

 2 0  

11



9 '1' '0' 

4 '0'

16

 4  3  

5 4 3 

(2nd) ' 3'

(Comparison of Rational Numbers)

17

8 > 5 13  

12



13

18

 

   

.1

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

.2

           24 (i)

.3

(iii) (ii) (i)

.4

(iii) (ii) (i)

.5

     .6

.7

3 + 3
3  3

0
8

8
11

6
11

18
197

19
38

6
12

18
50

6057
2019

2
7

6
11

18
5

5
3

5
3

1
6

5
8

3
5

3
7

4
9



(Four Fundamental operations on Rational Numbers) 1.1.4

(i)

b 0)

(ii)

+ = 

19

=  

20

=  

= 

= 

= 

21

(iii) (ii) (i)

14



:

+ = 

      

= 

(ii)

= +            

= 

=             

= 

          

(iii)  

= 

=         

=

15



(Subtraction of Rational Numbers) 

22

(iii) (ii) (i)

= (i)

 (ii)

= 

= 

= 

= 

(ii)

= = 

= 

16

+



23

= 

= = 

(i)

24

(iii) (ii) (i)

= = =  (i)

= (ii)

= (iii)

d 0 b 0

= =    

17



25

(ii) (i)

[ ] = 

= 

(ii)

(iii) (ii) (i) 26

= 

      

8 = (i)

= (ii)

.1    

(iii) (ii) (i)

.2

(iii) (ii) (i)

18



19

.3

(ii) (i)

.4

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

 .5 

(ii) (i)

.6

(iii) (ii) (i)

.1
( 3)  (9) + ( 9) (ii) ( 7) + 10 + ( 12) + 6 (i)

( 675) + ( 130) ( 180) + 200 (iv) ( 230)  ( 70) + 175  30 (ii)
.2 

  ( 100) x ( 1)  x  0  x  3  (ii) ( 3) x ( 10) x ( 2) x 5 (i)

( 1) x  ( 10) x ( 1) x ( 10) (iv) ( 2) x ( 3) x ( 4) x ( 5) x ( 1) (ii)
( 56) ( 7) (vi) 0 20 (v)

625 5(vii)

.3   

25 x ( 10) x (21   ( 3)) (ii) 20 x [10  ( 5)] (i)

.4

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

(vi) (v)

.5

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



N = {1, 2, 3, 4, 5, ... } N

W = {0, 1, 2, 3, 4, ... } W

'0'

' a' 'a'

a 0 'a' a 

0 = ___________ (ii) 0 = 0 (i)

 (iv) ________ (iii)

Z = {.... 4, 3, 2, 1, 0, 1, 2, 3, 4, 5 ....} Z

0oC 

(BODMAS)

'Q' p q 0

q p q

20

0

0
0 0



1.2.0

1.2.1

(How much?) (How many?) 

(i)

(ii)

(iii)

(iv)

2 

 = 0.8

1.333........ 

.....

21



2 1

2 1

2 1

2 1

 b  a b a b a

 

1

2

22



- 9 1

-

12 2

12

23



12

  

.1

(ii) (i)

9 .2

 10 .3

(Fundamental Theorem of Arithmetic) 1.2.2

x = p1 p2 p3.... pn x

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

210 3

... 47 43 41 37 31 29 23 19 17 13 11 7 5 3 2  

24



2310 4

1       

(HCF) 

(LCM)

20 6 4

    

= [6, 20]

21 21 =
2   =

= [6, 20]

22 x 31 x 51 = 

4 x 3 x 5 = 

60 = 

25



6 x 20 = 120 = 

120 = 2 x 60 =   

   (a, b)  (a, b) = a x b   

(HCF) 404 96 6

(LCM)

404 96

26



(LCM) (HCF) 90,54,12 7 

90 54 12 

3 2 31 21

6 = 21 x 31 = (HCF) 90 54 12

5  3 2 51 33 22 

 22 x 32 x 51 = (LCM) 90 54 12

 4 x 27 x 5 =

  20 x 27 =

  540 =
 

 

.1    

7429 (iii) 3825 (ii) 256 (i)

(HCF) (LCM) .2

108 72 (ii) 21 15 12 (i)

180 84 (iv) 657 306 (iii)

 5 x 4 x 3 x 2 x 1 + 5 7 x 11 x 13 + 17  .3    

(HCF) (LCM) 98  42 .4

27



1.2.3
10 10 .I

........

0.3 = 3 = 

0.45 = 45 = 

0.156 = 156 =  

.II

1 '1' 

= 0.37 

q p

q 5 2  'n' 'm' q = 2m x 5n

 8 

2 2 5 = 20 =  

 5  2 

 

0.55 = 

28



 0 

9

1

= = 

2m . 5n 2

2m . 5n

2m . 5n

3

29 < 35

4

5

'0' 5 6

............. 

1.8285714285714 ...

285714

2m . 5n

29



10

(ii) (i)

(i)

= 

(ii)

= 0.04

11

(iii) (ii) (i)

(i)

(ii)

30



3

    

(iii)

12

(ii) (i)

1

2

3

31



1

9 2

=  (i)

= (ii)

(iii)

= 0.25777...

=  (i)

= (ii)

32



= (iii)

i)  

    

(i) 0.0234567891011 ....

(ii) 4.56777888899999 

x2 = 2 (ii) x2 = 4 (i)

(i)

x = 

x = + 2

(ii)

x2 = 2

x = 

-  n 

33



2  1 

 2 

2  3 

2 1 = 12 = 1 x 1

: 4 

: 5 

: 6 
2 = 1 x 2 

: 7 

21 (100)

(100)

(100)

(100)

: 8 

a a2 P p 1
a p

'1' 

p = 2 a = 4

4 2

34



13

(1) ____ 

c

(2) ...

3 b a (2) (1)

b a

  1 
 2 
   

35



(R)

R (R)

.1

32.25 (iii) 0.125 (ii) 0.275 (i)

.2

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

.3

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

.4

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

.5

(iii) (ii) (i)

.6

.7

(iii) (ii) (i)

.8

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

36

p/q 

0.0125

p/q 



(HCF) (LCM) .1

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

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

p/q .2

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

.3

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

.4

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

.5

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

(vi) (v)

.6

(LCM) (HCF)

37



(HCF) (a, b)  (LCM) (a, b) = a x b 

n m 2m.5n q x = p/q

x

x 2m.5n q

a p a q p 'p' 

 R (Collection)

38



1.3.0

a m a0

1.3.1

10

30

3 = 3   

3 x 3 = 9   

3 x 3 x 3 = 27   

3 x 3 x 3 x 3 = 81   

59049 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 

39



205891132094649 30  3 x 3 x 3… 30

64 = 4  x 4 x 4

14641=11 x 11 x 11 x 1

256 = 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2

15 13

13 x 13 x 13 x 15

1.3.2

3 =  3

3 x 3 =   9

3 x 3 x 3 =  27

3 x 3 x 3 x 3 =  81

 59049 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3

205891132094649 3 x 3 x 3 x 30 30

2 32 32 3 x 3

3 33 33 3 x 3 x 3

40



4 3 34 34 3 x 3 x 3 x 3

5 3 35 35 3 x 3 x 3 x 3 x 3

10 3 310 310 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3

3 x 3 x 3 x 30

330 3 x 3 x 3 x   30

330 205891132094649

5 3 3 5 3 35 

(–7) x  (–7) x  10 = (–7)10  5 x 5 x  20 = 520

20  5 520

10 (–7) (–7)10

6

13

am 'm' 'a'

 'm' 'a' 

41



: 1

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

50 (ii)

(–5) × (–5) × (–5) × (–5) × (–5) × (–5) × (–5) =(–5)7 (i)

50 (ii)

2

(i)

(–27) × (–27) × (–27) × … 100 (ii)

(i)

9 = =

(–27) × (–27) × (–27) × … 100  =(–27)100 (ii)

100 = –27=

3

(1)2019 (iii) (ii) (2)5 (i)

(2)5 = 2 × 2 × 2 × 2 × 2 (i)

= 4 × 2 × 2 × 2 

= 8 × 2 × 2 

= 16 × 2 

=  32 

= (ii)

42



(1)1947 = 1 × 1 × 1× ….. 1947 (iii)

1 × 1 = 1

1 × 1 × 1 = 1

1 × 1 × 1 × ..... 1947  = 1

(1)1947 = 1

 1

( 1)2 = 1× 1= 1 

( 1)3 = 1× 1× -1= 1 

( 1)4 = 1× 1× -1× -1=1 

( 1)5= 1× × -1× 1× 1= 1 

( 1)6 = 1 × 1 × 1 × 1 × 1 × 1 = 1 

( 1)7 = 1× 1× 1 × 1 × 1 × -1 × 1 = 1 

( 1)n =  1 n ( 1)n = 1 n

( 1)n = 1 n ( 1)n = 1  n

4

p,q 0

43



4

(iii) (ii) 520 (i)

5 (i)

520

(ii)

(iii)

1.3.3

72 243 16

16 = 2 × 8         (i) 

= 2 × 2 × 4   

= 2 × 2 × 2 × 2

44



243 = 3 × 81 (ii)

72 = 2 × 36 (iii)

16 = 2 × 2 × 2 × 2 (i)

16 = 24

243 = 3 × 3 × 3 × 3 × 3 (ii)

243 = 35

72 = 2 × 2 × 2 × 3 × 3 (iii)

72 = 23 × 32

1

5

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

360 = 2 × 180 (i)

= 2 × 2 × 90 

= 2 × 2 × 2 × 45

= 2 × 2 × 2 × 3 × 15

= 2 × 2 × 2 × 3 × 3 × 5 

= 23 × 32 × 51 

45



5445 = 3 × 1815 (ii)

= 3 × 3 × 605

= 3 × 3 × 5 × 121

= 3 × 3 × 5 × 11 × 11

= 32 × 51 × 112

24300 = 2 × 12150 (iii)

= 2 × 2 × 6075

= 2 × 2 × 3 × 2025

= 2 × 2 × 3 × 3 × 675

= 2 × 2 × 3 × 3 × 3 × 225

= 2 × 2 × 3 × 3 × 3 × 3 × 75

= 2 × 2 × 3 × 3 × 3 × 3 × 3 × 25

= 2 × 2 ×3 × 3 × 3 × 3 × 3 × 5 × 5

= 22 × 35 × 52

.1
(–7) × (–7) × (–7) × (–7) (i)

15 (ii)

25 (iii)

.2

(iii) (7)4 (ii) (–3)5 (i)

.3

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

.4

(iv) (iii) (–7)4 (ii) (3)5 (i)

46



.5

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

.6

  (v) (iv) 2592 (iii) 512 (ii) 729 (i)

1.3.4

34 = 3 × 3 × 3 × 3 32 = 3 × 3

34 32

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

am × an = am + n  n  m  a       1

47



6

(iii) (–7)13 × (–7)7 (ii) 53  × 54 (i)

(5)3 × (5)4 (i)      

am  × an = am+n (1)

(5)3 × (5)4 = (5)3+4  = (5)7 

7 (–7)13 ×  (–7)7 (ii)     

am  × an = am+n (1)

(–7)13 × (–7)7 = (–7)13+7  = (–7)20

(iii)

am  × an = am+n (1)

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

 32  37 

= = 3 × 3 × 3 × 3 × 3 =35

 = 3 × 3 × 3 × 3 = 34 

48



  

a 2

49



7

(iii) (ii) (i)

7 (i)

5 (ii)

13 (iii)

50



n

mn
=  

a 3
8

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

51



1 '0'

a 4

m = 0 

  (3)    

a 5

2

3

4

 a 1 a

 2 3 23  

 3 5 35 

 7 10 710 

 

a m 1/am am  m a 

am a m 
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   9 

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

(i) (5)

(ii) (5)

(iii) (5)

(iv)

6 

7 
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8 3 2 23 = 8 

   a > 0  m = n am = bn 8

  

  

(iii) (ii) (i) .1   

(iv)

(iv) (iii) (ii) (i) .2

(iv) (iii) (ii) (i) .3

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

(Applications of laws of exponents) 1.3.5

  10

(iii) (ii) (i)

(i)

= [ (1) ]
= 

(ii)

[ (3)  ]

 [ (1) ]
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(i)

 [ (3) ]

[  (2) ]

11

(i)   

[ (3) ]

[ (1) ]

[ (2) ]

 

   (ii)  

[ (1) ]

[ (2) ]

55



[ 8]

(iii)

 [ (2) ] 

[ (1) ] 

(iv) 

[ 25 ]

[ (3) ]

[ (2) ]

[ ]

12

(i)

= [ (1) ]

                         [ 20 = 1 ]
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(i)

[ (2) ]

   [ ]

      

   (iii)      

     

      13

14

[  ]
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[ ]

3x 2 3x+2   = 729 15

3x+2   = 729

 729 = 36 729

m = n (8)

x = 4 x + 2 = 6

x = 4 

Standard form (Scientific notation)  1.3.6

1,61,688

1.61

4,00,000

1.61 = 

1.61

10 1

10

10 1 10

5
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1

0.125 1.25

81900000000000    16

8.19 13

0.0000012    17

1.2 6 10 6 

(Exercise) 

.1

.2

.3

.4

x .5

.6

.7
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60

 .8

149597870  .9

0.0000005 .10

am 'm'  'a' am m

   1

: 2

: 3

: 4

: 5

: 6

: 7

 a > 0  m = n  : 8

am a m a m am a



2.1.0

(Introduction) 2.1.1

10 1
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10

2

5

2.1.2

6

6 = 

12 = 

18 = 

- 4 3 2 1

- 24 18 12 6

- 6x4 6x3 6x2 6x1

'a' 6a 6xa

210 = 6 x 35 = 35
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'6a'

1,2,3,4  a 

a a  a 

4 3 2 1

4 3 2 1

13 10 7 4

(3 x 4)+1 (3 x 3)+1 (3 x 2)+1 (3 x 1)+1

= 3 x +1

 = 3p + 1

 3p + 1  6a   p  

  

 150 .1   

.2

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

.3

(i)

(d) (c) (b) (a)
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5x x 5 x .1

y 4 y .2

z  6 z 6 z .3

n + 3 n = 3 .4

r + 10 r = 

10

.5

3n 10 n = 10 3 .6

  a = .7

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

4m +     m, n
n 4 m .9

 y y, z
y z .10

2.1.3

3x + z 

3x 3x+2 2 3x 2 3 2

2
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 4a2 (iii) 7x2y 3x2y (ii) 8x 6x (i)

(vi) 4mn (v) 7ab2 7a2b (iv)

x .1  

 1 y  2  x  y  x2 .2  

1 y  2 x 

2 b a .3  

1 b  2  a  b  a .4

 2 b  1 a 

1 n  m  n  m .5

x 2 y  x  y  x .6

5 2 1 1 y 3

6 4,3

.1

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

5 .2

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

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

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

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

(v) –6p2     ...............,   ..............., ................., ................., .................
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2.1.4

6mn2 (v) 4z2xy (iv) 4pqr (iii)  3xy (ii)  x (i)

mn + n2 (iii) a2+b2 (ii) x + y (i)

p2 + q2 (v) x2 xy (iv)

m2  2mn n2 (ii) 2x2 + 3x + 1 (i)

pq + xy  mn (iii)

6p2  7q2 pq   (ii)3x2 + 4xy + 2x2 + 5 (i)

7x2   2xy  y2 + 5 (iii)
 

 

.1   

.2

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

2p2  5p (v) 3m2 + 2m  5 (iv)

2.1.5

7x2 + 3y2  6x2y + 4xy + 5x2y + 2y2  3x2  6xy

7x2 + 3y2  6x2y + 4xy + 5x2y + 2y2  3x2  6xy  

(7x2  3x2) + (3y2+2y2)+( 6x2y+5x2y) + (4xy 6xy)

4x2 + 5y2  1x2y  2xy

.1

.2

.3

66



 1 

 2 

 3 

 

3xy + 7xy  9xy (i)
10x2  5x2 + 4x (ii)

3x2y  5xy2 + 7xy2 (iii)

4a2  5b2 + 4a2b  7ab2 + 5a2  4b2 (iv)
6x2 + 7q2  7pq + 4  3p2  6q2 + 5 (v)

7xy2 + 3xy  6xy  4xy2 (vi)

3m3 + 4m2 + 5m  4m3 + 2m (vii)

(i)

(ii)

: 1 

   1 

 2 
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   3 

(ii)

: 2 

 1 

 2 

 3 

 4 

7x + 8x2  9 6x2  3x + 4 (i)
8 + 6x + 4x2 9x  5x2 + 11 (ii)

8x2 + 8x 7x - 8x2  7 (iii)

9x2 + 9 6x2 + 4x  3 (iv) 
6x2  8 4x + 5 (v)

5 2x2  1 ( 2x2 + 1) 2x2 + 1  6x 6x

5

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

5 + ( 5) = 0
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3x2 + 2x  6 : 3 

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

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

   1 

   2 

 3 

 4 

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

   1 

   2 
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   3 

     4 

  

6a  7b + c ; 8a + 9b  6c .1

7a2  3 + 4a ;  3a2  5a + 13 .2   

14x2 - 15;   12x2 - 4x + 14 .3   

6p2  7p + 4 ;  5p2 - 8 .4  

5m2  4m + 3 3m2 + 5m  6 7m2 + 5m  9 .5    

4y 3x : 6 

(x)   1 
= 3x x 4y

(x)   2 

= 3 x x x 4 x y

  3 
= (3 x 4) (x x y)

= 12 xy.

5pqr  3p : 7 
= 3p x 5pqr          

= 3 x p x 5 x p x q x r
=  (3 x 5) (p x p x q x r)

= 15p2qr ( p x p = p2)

70



5m2n x ( 6)mn  : 8 

= 5 x m2 x n x 6 x m x n

= (5 x 6) (m2 x n x m x n)

=  30m3n2( m2 x m = m3    n x n = n2)

5x 4y 3xy : 9 

3xy x 4y x 5x

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

4a2b x 5ab2c x 6abc : 10 

4a2b  x 5ab2c x 6abc 

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

8p2q, 2qr2 (iii) 3xy, 4x (ii) 3xy, 4x (i) 
pqr, pq2, qr2 (vi) x, xy, xyz (v) 5mn, 3m2n (iv)

5abc, 6a2b2c2, 2abc (vii) lm, mn, ln (vii)
4xy2z3, 2x2y, 3x3y2z2 (ix) 3x2y2z2, 2xyz, 3x3y3z3 (viii)

 a  b 

c

=

(a(b + c)) = ab + ac

'ac'  'ab' a(b + c)

 ab + ac 
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3x (4y + 5z) : 11 

1

2

2

12xy + 15xz

: 12 

*  

: 13 

5m, (3mn  2) (ii) 2x, (3xy + 4xz) (i)
3p, (4pq  2pr  pqr) (iv) (4abc  6a2c2b2), 3( abc) (iii)
(mn  2lm  ln), 3lm (vi) (5x  6y  7z),  ( xyz) (v)

(a + b)e = ae + be
(c + d) e 

72



 (c + d)  (a + b) 

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

(5x + 4y) (2x + 3y) : 14 

1
(2x + 3y) x (5x + 4y)

2

=  2x x (5x + 4y) + 3y(5x + 4y) 

  3

 (2x x 5x + 2x x 4y) + (3y x 5x + 3y x 4y) 

= 10x2 + 8xy + 15xy + 12y2       

  4

= 10x2 + 23xy + 12y2

(2a – 3b) (4a + 2b) : 15 

*
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(m – 2n – lmn) (3m – 2l) : 16 

(2p + 3q),  (3q + 2p) .1
(3a – 2b),  (4a – 5b) .2

(6x2y – 3xy2), (x2y – xy2) .3
(x – y) (3xy – 2x2y + 2xy2) .4

(3l – 2m) (3lm – 2nl – lmn) .5

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

2.1.6
x 

   '2' '1'  '0' x 

 x = 2 4x + 1 : 17 

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

9 = 8 + 1   3
 m2 – 2m + 3  m = 1 0  : 18 

m2 – 2m + 3 1
m = 1 (–1)2 – 2(–1) + 3 2

 6 = 1 + 2 + 3   3
 m = 0 

(0)2 – 2(0) + 3 1
0 – 0 + 3 = 3 2

74



b = 6 A = l × b  : 19 

= l × b 1

l = 8 cm, b = 6 cm)

A = 8 × 6  2

A = 48 cm2   2

l = 6cm,  b = 4 cm p = 2(l + b) .1    

 x = 1,  y = 2 .2

7x  3y  2xy (iv) 3xy  4x + 2 (iii) 5x  2y + 1 (ii) 2x + 3y  5 (i)

2.1.7

a  0  x  

a  0 n a 
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2p2q2 + 3pq2  4p3   .2 2x2  3x + 4 .1   : 20 
4 3x 2x2 2x2  3x + 4

(4x0 = 4) 0 4 1 3x 2 2x2 
2x2  3x + 4 2x2 2x2  3x + 4

2 

2p2q2 + 3p2  4p3

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

4  3 4p3 
4 2p2q2 + 3p2  4p3

  

  (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, 1/2 x0

x + 2, y  3, 2p  1, 3n  4 1

x2  3x + 4, a2 - b, 3m2 + 4m 2  

x3  y3, 3x + 4y3, 9x3  2x2 + b 3

76



5xy 5xy 1

2m, 6n 2m + 6y 2

4a2, ab, 3 4a2 + ab + 3 3

5x2 , 3y2  6xy, 7 5x2 + 3y2  6xy + 7

2.1.8
p(x) = 4x2  2x + 3 .1    

p(x) 3 2 1 = x

3  2 1  x  p(x) 

p(x) p(x) = 4x2  2x + 3 x

5 p(1) = 4(1)2 2(1) + 3 1

= 4  2 + 3       

15 p(2) = 4(2)2  2(2) + 3 2

= 4(4)  4 + 3       

= 16  4 + 3         

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

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

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

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

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

5. p(t) = 4t2 + 2t - 6 t = -1 

77



.1

.2

.3

.4

.5

(3xy  2x) .6

(a2 + 6ab + 3b2) (5a2  ab + b2) .7
.8

p( 2) p( 1) p(2) p(1) p(0) .9

  

z y x t s r q p n m c b a .1   

.2

.3

.4

.5

'a'  p(a) = 0 p(x) a .6
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2.2.0

2.2.1

5x + 3y 3y 5x 3x + 5x = 8x 5x 3x

 5x + 3x2 3x2 5x 9x2 6x2 3x2 
5xy 5xy 5xy + 8x + 9y + 3xy

8xy 
8xy + 8x + 94

 y  y = y2

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

79



(i) x(x + 4) = x2 + 4x
(ii) (m + 3) (m + n) = m (m + n) + 3 (m + n)

= m2 + mn + 3m + 3n.

.1

(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) x (a+b)

q p y x n m b  a 

(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)  (a  b) 

80



(a  b) (a  b) = a2 - 2ab + b2

(a + b) (a  b) 

.1

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

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

: 1
b = 3  a = 5x    (a + b)2 

b  a

(5x + 3)2 = (5x)2 + 2(5x)(3) + (3)2 [ (a + b)2 = a2 + 2ab + b2]

 (5x + 3)2 = 25x2 + 30x + 9

(y  8)  (y  8) : 2
(y  8)2 (y  8)  (y  8) 

b = 8 a = y (a  b)2  = a2  2ab + b2 

102 x 98 : 3
102 x 98

    102 x 98 = (100 + 2) (100  2) 

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

81



9872 - 132 : 4

.1

(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) (viii) (xy + 3z)2

a  b ab = 4 a + b = 5 .I   

(5x + 3) .II

2.2.3

(501)2 : 5
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(290)2 : 6
    

.1

(710)2 (iv) (999)2 (iii) (405)2 (ii) (890)2 (i)

(404)2 (vii) (801)2 (vi) (302)2 (v)

2.2.4
12, 20, 81  ...

1, 2, 3, 4, 6  12 '12' 

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

(i)

3xy 

(ii)  

5x2y

2.2.5
4x2 + 8 

 8 4x2 *

83



*

8 = 4 x 2 '8' *

'4' *

4x2 + 8 *

4x2 + 8 = (4  x  x) + (4  2)

= 4(x2 + 2)

4y3 + 2y2 : 7

2y2 4y3 4y3 + 2y2 *

 y2 2 *

4y3 + 2y2 *

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

  

.I

91 (e) 100 (d) 200 (c) 120 (b) 73 (a)

.II  

3m2, 7m, 6m2 (ii) 81x,  18x2 (i)

12x2yz2, 18xy2z, 16xyz2 (iv) 4x2y, 10y2z (iii)

10xy2, 14x2y, 20x3y2, 18x3y (vi) 4a2b2, 6ab2, 10a3b3 (v)

16p2q2 24pq2 24pq2  16p2q2 : 8

HCF 

24pq2 = 2  2  2  3  p  q  q 

84



16p2q2 = 2  2  2  2  p  p  q  q 

= 2  2  2  p  q  q ( )

= 8pq2

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

8x2y3 + 10x3y2 : 9

8x2y3  =  2  2  2  x  x  y  y  y

 10x3y2  =  2  5  y  y  x  x  x

H.C.F =  2  x  x  y  y  

=  2x2y2

   8x2y3 + 10x3y2 = 2x2y2 (y + 5x).

  

.I

9m2n  6n2m (ii) 8xy + 6y2 (i)

6x7 + 3x4 - 15x3 (iv) x2y + y2x  x2 (iii)

2x(x2 + 1)3  16(x2+1)5 (vi) a3b8  7a10b4 + 2a5b2 (v)

(25p2 - 49q2)  (5p + 7q)  : 10-

x2  y2 (5p)2  (7q)2 25p2  49q2

y = 7q x = 5p

= 

= 

= 5p  7q

85



.I
 2x2 + 4x2 + 8x3  : 11

2x4 = 2  x  x  x  x

4x2 = 2  2  x  x                  

8x3 = 2  2  2  x  x  x      

2x2 2  x  x

2x2 

   2x4 + 4x2 + 8x3 = 2x2 (x2 + 2 + 4x)

= 2x2 (x2 + 4x + 2).

 8xy + 4 : 12

8xy =  2  2  2  x  y 

4 =  2  2 

    8xy + 4 = 4(2xy + 1)

8xy + 4         4(2xy+1)

  

.1

3xyz + 16x2y (ii) 4y3 + 2y2 (i)

8x2 + 10x2y  20xy2 (iv) 5l2m  25m2n + 10lm (iii)

86



.II

 12a  n + na 12  : 13

(1

(3 (2

'12'  

'n' 

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

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

= (a  1) (12  n)

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

 xy + 6 + 3x + 2y  : 14

4 

4 

4 

'2' 'x' 

xy + 6 + 3x + 2y = xy + 3x + 6 + 2y

= x(y + 3) + 2(3 + y)

= x(3 + y) + 2(3 + y)

(3 + y)

xy + 6 + 3x + 2y = (3 + y) (x + 2)

(3 + y) (x + 2) xy + 6 + 3x + 2y

87



a2 + bc + ab + ac  : 15

a2 + bc + ab + ac

a2 + bc + ab + ac = a2 + ab + ac + bc

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

= (a + b) (a + c)     

ax2 + by2 + bx2 + ay2 : 16

ax2 + by2 + bx2 + ay2  

  ax2 + by2 + bx2 + ay2 = ax2 + ay2 + bx2 + by2

= a(x2 + y2) + b(x2 + y2)

= (x2 + y2) (a + b)

ab(x2 + y2) + xy(a2 + b2) : 17

ab(x2 + y2) + xy(a2 + b2)  

=  abx2  + aby2 + a2xy + b2xy

= (abx2 + a2xy) + (aby2 + bxy)

= ax(bx + ay) + by(ay + bx)

= ax(bx + ay) + by(bx + ay)

= (bx + ay) (ax + by).

  

.I

x2 + 9y + 9x + xy (ii) xy  pq + qy  pz (i)

4xy  7y + 12x  21 (iv) 7ab  12bc  7ax + 12cx (iii)

2x2 + ay  ax2  2y (v)
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  .III

x2 + 8x + 16 : 18

3 

a2 + 2ab + b2 x2 + 8x + 16

b = 4   a = x 

       

       

 : 19

100  18m2 

 y = 10 x = 9m 

 : 20

4m2 9x2

12mx
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2

 

     

               

16x2 + 8x  1 : 21

16x2 + 8x  1 = (4x)2 + 2(4x)(1) + (1)2

a2 + 2ab + b2

b = 1 a = 4x 

16x2 + 8x  1 = (4x + 1)2 [ a2 + 2ab + b2 = (a + b)2]

16x2 + 8x  1 = (4x + 1) (4x + 1)

(x + 1)2  (x  1)2 : 22

a2  b2 (x + 1)2 - (x - 1)2

(x + 1)2  (x  1)2 = (x + 1 + x  1) (x + 1 - x + 1) [  a2  b2 = (a + b) (a - b)] 

     = (2x) (2)

     = 4x.  

 9a2  30a + 25 : 23
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9a2  30a + 25 = (3a)2 - 2(3a) (5) + (5)2

    = (3a  5)2 [  ] 

    = (3a  5)(3a - 5)

      9a2 - 30a + 25 = (3a  5)(3a  5).

  

.I

4m2  12mn + 9x2 (ii) x2 + 10x + 25 (i)

4p2  20pq + 25q2 (iv) y2  9 (iii)

1  25 (2a  5b)2 (vi) 16x2  36y2 (v)

m4  n4     m4 = (m2)2, n4 = (n2)2) (vii)

  

.1

6y2 + y3 + 6y4 (ii) 2x2 + 6x (i)

lx2 + mx + nx2 (iv) 7y2 + 35z3y (iii)

3x3 + 6x2 + 9x4 (v)

.2

2x + 1 + 100x2 (ii) x2  8x + 16 (i)

x2  10x + 25 (iv) 72x2  8 (iii)

(v)

.3

a2b2 - 144 (ii) c2 - 2cd + d2 (i)

p2q2 + 10pq + 25 (iv) 5x2 - 80 (iii)

4ab  5a  12b + 15 (v)

.4

108 (v) 510 (iv) 99 (iii) 605 (ii) 890 (i)
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.5

z2 - 10z + 21 (ii) 6x7 + 3x4 - 9x3 (i)

6w4  7w + 3w3 - 14w2 (iv) x2 + 14x + 49 (iii)

y2z6   y4z10 + 3y2z2 (v)

  

.1

.2  

(a + b)2 = a2 + 2ab + b2 (i)

(a - b)2 = a2  2ab + b2 (ii)

a2  b2 = (a + b) (a  b) (iii)

a2  b2 a2  2ab + b2 a2 + 2ab + b2 .3 

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

2.3.1

45 5

2x x x

(2x 5) 5

2x  5 = 45 45

 2x  5 = 45 

2.3.2

10 2 50

2x + 10 = 50 

2x + 10  = Left Hand side

50 = Right Hand side 

ax + by = c 

93



.1    
xy + yz = 12 (iv) 6x2  7xy = 20 (iii) 4x  5y = 10 (ii) 3x + 7 = 8 (i)

7p  3q = 11 (vi) 4 = 2p  3 (v)

2.3.2
RHS LHS

RHS LHS

y  4 = 7 (ii  x + 3 = 9 (i 1
x + 3 = 9 -3 (i 

x + 3  3 = 9  3
x + 0 = 6  

x = 6
y  4 = 7  4 (ii 
y  4 + 4 = 7 + 4 

   y  0 = 11
y = 11.               

m  8 = 9 2
(1) m  8 = 9 8

  m  8 + 8 = 9 + 8       
m + 0 = 17      

  m = 17.                 
L.H.S

m - 8 [  m = 17]
17 - 8 = 9 RHS

  LHS = RHS
5x  = 40 3

(1) 5x  = 40 5
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(2) = 

x = 8

LHS = RHS x = 8

4

(1) :

7

(2) = 4 x 7

p = 28

3y + 37 = 8 5

(1) 3y + 37 = 8 :

37

3y +  37  37 = 8  37

3y =  29   3

        

 y = 

LHS y + 37

29 + 37

8  RHS

   LHS = RHS

RHS
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2x  4 = x + 6 6

2x  4 = x + 6 :

4

   2x  4 + 4 =  x + 6 + 4

   2x = x + 10

x

2x  x = x  x + 10 

x = 10.

4(p  3) = 3(p  2) 7

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.     

5(x + 3)  2(3  2x) = 3(x + 6)  4(5  x) 8

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

   

x =          

Now the variable can occur in the denominator also.

9

 (3x + 5) :

   

7

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

35x  + 14 = 18x + 30

35x  18x = 30  14

 17x = 16

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

RHS LHS .1    

LHS RHS .2

(2) (1) .3

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

  

.I

(iii) 6y = 30 (ii) 6q = 12 (i)

 6x  3 = 3x (vi)  3p  7 = 0 (v) 3x + 1 = 16 (iv)

3x + 5 = 6(x + 2) (viii) 8m + 9 = 6m + 11 (vii)

3(p  4) = 5(2t  1) (ix)

8(x  3)  (6 - 2x) = 2(x + 2)  5(5  x) (x)

(xi)

4 .II

2.3.3

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

 x 

 y 

 = 

      ` x = 2 ` y

  x = 2y

x  2y = 0 2y

3 11

y x

x = 3 x y 

x  3y = 0  3y 

c b a ax + by + c = 0  12

3x + 5y = 7 (i)

3x + 5y = 7

3x + 5y  7 = 0

ax + by + c = 0 

c = 7 b = 5 a = 3

       (ii)  

            

  a = 1, , c = 8

7 = 2x (iii)

2x  7 = 0
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2x + 0  7 = 0

a = 2

b = 0  

c = 7.

c b a  ax + by + c = 0 .1   

7 = 3x (iv) y  5 = 0 (iii) 2x + 3y = 8 (ii) 3x + 7y = 9 (i)

(vi) (v)

.2

27 (i)

3 (ii)

5 (iii)

2.3.4

3x  2y = 5

x = 3

x = 3 

3x  2y = 5

3(3)  2y = 5

9  2y = 5

9  5  = 2y

4 = 2y

     y  = 2

y x
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y x

y x  y = 2 x = 3 

x

y x y

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

LHS       

3x  2y      

3(3)  2(2) 

9  4         

5 RHS.      

(3,2)  y = 2  x = 3 

y  x

 3x  2y = 5  x = 4 

3(4)  2y = 5

12  2y = 5

12  5  = 2y

       7  = 2y

3x  2y = 5 

 (1, 1)  3x  2y = 5 

y  x = 0 

x  y = 0 
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 4x  y = 3  13

 x = 0 4x  y = 3 (i)

 4(0)  y = 3

0  y = 3

y = 3

 (0, 3) 

 x = 1 4x  y = 3 (ii)

 4(1)  y = 3

4  y = 3

    y = 3  4

 y = 1

(1, 1) 

 x = 1 4x  y = 3 (iii)

 4( 1)  y = 3

 4  y = 3

    y = 3 + 4

    y = 7

 y = 7

 ( 1, 7) 

x  2y = 4  14

(iv)      (2, 0) (iii)       (0, 2) (ii) (4, 0) (i) 

 4  x  2y  x  2y = 4 

LHS y = 0  x = 4  (4, 0) (i)

4  2(0) = 4

    4 - 0 = 4

          4 = 4 (RHS).

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

y = 2 x = 0  x 2 y = 4 

        0  2( 2) = 4   

4 = 4  (RHS).

x 2 y = 4 (0, 2) 

(0, 2) (iii)

y = 0 x - 2

LHS x  2y = 4

2  2(0) = 4

2   4   (RHS).    

(2, 0)

(iv)

x - 2y = 4 y = x = 

LHS:

 2   

          

  

x 2 y = 4 ,

.1   

2x + 3y = 7 (iii        4x + 3y = 12 (ii  5x + 2y = 10 (i

.2   

(  3, 0) (iv   (2, 2) (iii (0, 6) (ii (3, 0) (i

3x + 2y = K  y = 2  x = 1 K .3
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.1  

3(x + 2) = 27 (iv) 16  26  x (iii) 2b  5 = 3 (ii) 7  p = 6 (i)

3(x  3) = 5(2x + 1) (vi) by + 4 = 5y  4 (v)

15 .2

c b,a ax + by + c = 0 .3

(ii) 3x + 4xy  7 = 0 (i)

2x =  7y (iv) (iii)

.4

140 15 8

.5

x + 2y = 7 (iv) 10x  11y = 21 (iii) x + y = 0 (ii) 3x + 4y = 7 (i)

 2x  3y = 5 y = 1 x = 2 K .6

  

(a) .1   

(b)

(c)

(d)

.2

.3

RHS LHS .4

y x .5

.6

104



2.4.0

2.4.1
"Quadratum" (Latin) "Quadratic"

2

253

1

(2x + 1) 'x'

:

x 253 m2 

(2x + 1)

=

= (2x + 1) x (x)

= (2x2 + x)m2.
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253 m2

2x2 + x = 253

2x2 + x - 253 = 0

'x'   ax + by = c  

'x'

(Quadratic Equations) 2.4.2

 5x2 + 3x  8 = 0 

 

60 2 (Puzzles)

n 78 n

'1'

2 x (2x+2) 'x'

60 (2x + 2)  x 

 x x (2x + 2) = 60  

2x2 + 2x = 60  

2

x2 + x = 30

2  x2 + x - 30 = 0

2

n

2
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n(n + 1) = 156
n2 + n = 156  

n2 + n  156 = 0 3

c b a x ax2 + bx + c = 0

5x2 + 3x  8 = 0 a = 5, b = 3 c = 8
c b a 

c = 30  a = 1 , b = 1 

x n

a = 1, b = 1   c =  156 

  1 
x (x + 2) + 7 = (x + 3) (x  3) (ii) (x  2)2 + 3  = 2x  5  (i)

LHS (x  2)2 + 3 (i)
= x2  4x + 4 + 3
= x2  4x + 7

x2  4x + 7 = RHS
x2  4x + 7 = 2x  5

x2  4x + 2x + 7 + 5 = 0
= x2  6x + 12 = 0

ax2 + bx + c = 0
x (x + 2) + y 7 = (x + 3) (x  3) (ii)   
LHS  x(x + 2) + 7

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

x2 + 2x + 7
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ax2 + bx + c = 0

  

(iii (ii (i

(v (iv

(Standard form of a quadratic equation) 2.4.3

'0' ax2 + bx + c 

ax2 + bx + c = 0

ax2 + bx + c = 0    

a,b c    2 

2x2  3x = 7 (i) 
 ax2 + bx + c = 0
2x2  3x = 7  0

ax2 + bx + c = 0
a = 2, b = 3, c = 7 

6 = x2  3x (ii)   
 ax2 + bx + c = 0

6 = x2  3x
x2  3x  6 = 0            
ax2 + bx + c = 0  

a = 1, b = 3, c = 7 

x2  9 (iii)  
  ax2 + bx + c = 0
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x2  9

x2  (0) (x)  9 = 0            

  ax2 + bx + c = 0

a = 1, b = 0  c = 9 

(iv)

  ax2 + bx + c = 0

ax2 + bx + c = 0  

a,b c

2.4.4

x

1 x x

= 0 RHS

1

  1

x=1  x = 1 

ax2 + bx + c = 0  ' ' 

 x =  ax2 + bx + c  
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a 2 + b  + c = 0  ax2 + bx + c  

ax2 + bx + c

x2 + 6x + 5 = 0   3 

ax2 + bx + c  

p + q = b q  p    

  p x q = ac

q p x2 + 6x + 5 = 0

q = 1  p = 5  p x q =1 x 5 = 5  p + q = 5 + 1 

  

 x = 5  x = 1

 4 

 (i)  x2  5x  6 = 0 (ii) 9x2  3x  2 = 0

(iii)  x2  9 = 0 (iv)

(i)

  

x = 6     x = 1 

 x = 1, x = 6 
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9x2  3x  2 = 0 (ii)

31 9x2

9x2  6x  3x  2 = 0

3x  2 3x 9x2  6x

9x2  6x  3x  2 = 0

x2  9 = 0 (iii)

x2  9

x 

 x = 3  x = 3 x2  9 = 0

(iv)

= 0

c = 6 

c b
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432 48

y x  x 

(48 x) x 

xy = 432 

48x  x2 = 432 

290    (ii) 

290= (x + 2)  x 

x2 + (x + 2)2 = 290

  

306 .1    

36 12 .2

360 26 .3

 432  48 5

- x

 (48 x) 
(x) (48  x) = 432

48x  x2 = 432

x2  48x + 432 = 0

x2  36x  12x + 432 = 0
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x(x  36)  12(x  36) = 0

(x  36)(x  12) = 0

x  36 x = 12

432 = 

x (48 'x') 

x = 36

36 (48 36) = 12 

12, 36 

x = 12

12, (48 12)

 12  36 12, 36

313  6 

 

x + 1  x

(x)2 + (x + 1)2 = 313

x2 + x2 + 2x + 1 = 313

2x2 + 2x  312 = 0

2

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

432 48
x = 12 x + 1 = 13

x = 13  x = 12  
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.1

2x2  x + 1
8 = 0 (ii) x2  3x  10 = 0 (i)

182 27 .2

8 180 .3

124 45 .4

2.4.5

    ax2 + bx + c = 0    (a 0)

a

   I

   

   II

  III

= 
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 b2  4ac  >  0 IV

ax2 + bx + c = 0  

 

 b2  4ac > 0 

b2  4ac < 0

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

 (2x + 1) x 7

528

528 = (2x + 1) =  x = 

528 = x(2x + 1)  =   

 2x2 + x  528 = 0
ax2 + bx + c = 0 

a = 2, b = 1, c = 528
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x = 16 x =      

(2x +1) 16 'x'

2(16) + 1

32 + 1 = 33

290 8

 (x + 2) x

  x 
x2 + (x + 2)2 = 290
x2 + x2 + 4x + 4 = 290
2x2 + 4x  286 = 0
x2 + 2x  143 = 0

x 

x
'x'

x = 11 x = -13

'x'
x 13

(x + 2) = 11 + 2 = 13  x = 11
x = 11 x

(x + 2) = 11 + 2 = 13  x + 2 
112 + 132 = 121 + 169 = 290

  9 
3x2  5x + 2 = 0 (i
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3x2  5x + 2 = 0 (i

, a = 3, b = 5, c = 2

, =  = x = 1 x +   

 1

10

x

x2 + 1 = 3x

x2  3x + 1 = 0

a = 1, b = 3, c = 1

b2  4ac = 9  4 = 5 > 0  

 

.1   

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

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

.2

x  _ = 3 .3

60 (i)

30

8 180 (ii)
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2.4.6
(Formation of quadratic equation with given roots)

   

x2  (   + )(x) +  = 0  

x2   x +  = 0

x2  x 

  

ax2  bx + c = 0  

   

3 2 11

 = 2,  = 3 

  +  = 2 + 3 = 5

  = 2 x 3 = 6

x2  (  + )x +  = 0

x

x2

x2
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x2  (5) (x) + 6 = 0

x2  5x + 6 = 0

x2  5x + 6 = 0

-1  12

b = 1   = 

    = = 

   = = 

x2   x +  = 0

  

4x2 + 3x  1 = 0 4

13

+ 

= 4 
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= 

x2   x +  = 0

  x2  x (4) + 1 = 0

  x2  4x + 1 = 0

 x2  4x + 1 = 0 

  

.1

4, 1 (ii) 1, 1 (i)

(5 - ) .2

2.4.7
Application of quadratic equations to solve word problems 

2 .1

400 82 .2

13 60 .3

60 .4

1600

.1

(i) x2 + 8x = 0  (ii)
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(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)  (iv) 100x2  20x + 1

(v)

.3

(i) 2x2  7x + 3 = 0 (ii) 6x2 + 7x  10 = 0

(iii) 15x2  28 = x (iv) 12x2 + 17x + 6 = 0

.4

(i) (ii)

 3  2 .5

.6

    ax2 + 7x + 12 = 0 .7

(   ) (  + )

   x2 + px + q = 0 .8

3 .9

20

9 20 .10

2 3 .11

8 .12
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 p(x) = 0 p(x)

p(x) = 0 (i

c b a 'x' ax2 + bx + c = 0 (ii

a 0 

      ax2 + bx + c = 0 (iii

x2  (  + )x +  = 0

x2   x +  = 0

  ax2 + bx + c = 0 (iv

b2  4ac <  0 b2  4ac > 0

 ax2 + bx + c = 0 (v

'0'
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2.5.0

n

n

n

2.5.1

'1'

'3'

'5'

5 3 1

7 (i)

11 (ii)

22 (iii)

(iv)

1,3,5,7,9,11,13,15,17,19,21,23,25.....
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2,4,6,8,10,12,14

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          

10   3,6,9,12 ,15….. 3

10,20,30,40,50….

 1, 4, 9, 16, ... (ii)

1, 2, 3, 4...... 

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)

5 100

575
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(Arithmetic progression) (1)

 Geometric progression) (2)

(Arithmetic progression) 2.5.2

1,2,3,4,5,6,7,8,9,10

2,4,6,8,10,12

10

10,20,30,40,50

2,4,6,8,10

2

20 10

30 15

40 20

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

40 , 42 , ….

10

10 , 20 , 30 , 40 , 50 ,…………..

10, 20, 30, 40, 50, …….
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10

10

10 50 60 18 50 15

60

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

   10 ,     20 ,      30 ,    40 ,      50 ,       60,      70 ,       80 ,     90 ,    100 ,   110 ,.…….

100 30

1, 4, 7, 10, 13, 16, 19, 22, 25, 28,

31, 33,36, 39,  42,45, 48, 51, 54, 57, 60

'3'

3

(i) 2 , 4 , 6 , 8 , 10 , ……….

(ii) 10 ,20 , 30 , 40 , 50 ,…………..

(iii) 10, 15, 20, 25, 30, …..               

(iv) 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 33,36, …………
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(v)  3, 2, 1, 0,…..        

(vi) 5, 5, 5, 5, 5, 5,…….    

(vii) 1.0 , 1.5 , 2.0 , 2.5 , 3.0 , 3.5 , ……

(AP)

 n a3  a2  a1 AP

'd'

a2  a1  =  a3   a2 =  an   an 1 = d   

(AP) : 1 

(i) 2, 7, 12, 17, 22, .... 
(ii)  4, 0, –4, –8, –12 ... 

(iii) 3, 7, 12, 18, 25 ... 
(iv) 2, 6, 18, 54, 162 ... 

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

22-17=5 7-2=5 12-7=5 17-12-5
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5

a = 2 

d = 5 

4, 0, 4, 8, 12, 16 ..... (ii)    

0 – 4 = – 4, – 4 – 0 = – 4, – 8 – (–4) = – 4, – 12 – (–8) = – 4 (ii)

AP

a = 4 

d = 4 

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

25 – 18 = 7  18 – 12 = 6 12 – 7 = 5 7 – 3 = 4

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

6 – 2 = 4, 18 – 6 = 12 

a AP AP

d
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, ....

AP 2.5.3
2, 4, 6, 8, 10 …  

     

2

(2 + 0  2), (2 + 1  2), (2 + 2  2), (2 + 3  2), (2 + 4  2), …. 

(2 + 9  2)….... (2 + 14  2)……. (2 + 19  2) ……
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1
2
3
4

….
….
….
5

a1
a2
a3
a4
….
….
….
an

(2 + 0  2) =  2
(2 + 1  2)  =  4
(2 + 2  2)  =  6
(2 + 3  2)  =  8

….
….
….

[2+  (n 1) 2]

a = a + (0)d = a + (1  1)d
a + 1d = a + (2  1)d
a + 2d = a + (3  1) d
a + 3d = a+(4  1) d

[a +  (n 1) d]

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

[a + (n-1)d].

 n AP

 n
an = a + (n  1) × d 

 = n  = a

an = nth = d

26

2, 4, 6, 8, 10, ……. AP
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'n' 'd' 'a'

26 2, 4, 6, 8, 10, ….

a = 2 

‘d’ = 4  –  2 = 6  –  4= 2   

‘d’=2

‘n’=26

n AP

an  = [a + (n – 1) d]

a26 = 2 + (26 – 1)2

= 2 + (25) × 2 

a26 =  2 + 50 = 52

 52  26 

n  n 2 , 4 , 6 , 8 , 10 , …. AP

an = [a + (n  –  1) d]

an = [2+ (n – 1) 2]

= 2 + 2n  –  2 

an = 2n

n 15 16, 11, 6, 1, – 4, – 9, ... 2

 16, 11, 6, 1, – 4, – 9, ...  AP

n = 15 d = 11  16 =  5  a = 16 

 n 

an = [a + (n  –  1) d]

a15 = a + (15 – 1) d]

= a + 14d 
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= 16 + 14(–5) 

= 16 – 70 

= – 54 

15

a15 = – 54 

an  = a + (n – 1) d

= 16 + (n – 1) × (–5) 

= 16 – 5n + 5 = 21 – 5n

n

an  = 21 – 5n

41 12 3 3

d = ? n = 12 a = - 3 d a

an  = a + (n – 1) d

a12= (– 3) + (12 – 1)d = 41 [ a = –3]

= 3 + 11d = 1            11d = 44

 d = 4 

 d = 4 

43 10 5  4

a10 =  43 n = 10    d = 5 

an = a + (n – 1)d

a10= a + (10 –1) × 5 = 43

 43 = a + 9 × 5 

43 = a + 45 

 a = 2 
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 15   18  11  2 5

a15 = ? a11 = 18 a = 2 d 15

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 = 2 + 28 = 26

 26  15 

q q p  p 6

(p+q)

 q  p 

d a

ap  = a + (p – 1)d

aq = a + (q – 1)d

pap = qaq 
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a + (p + q – 1)d = 0 

(p+q) ap + q 

  

12 3 4 .1    

26 9 2 .2

46 8 28 12 .3

– 22 5, 2, –1, .... .4

'n' 2.5.4

100

Guass

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 =   (101) 

=  50  (101) = 5050.

5050 100

'n'

Sn = 

'n'

'n'
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n

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 = × [2a + (n 1)d]

Sn = × [2a + (n 1)d] n

150 1, 3, 5, 7, 9, . . . . 7

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

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

 n 

Sn = × [2a + (n 1)d]

Sn = × [2 × 1 + (50  1) × 2]

= 25 × (2 + 49 × 2) = 25 × (2 + 98) = 2500

30 4 8

4

30 4

4 , 8 , 12 , 16 , 20 , ……..

d = 8  4 = 12  8 = 4 n = 30 a = 4

Sn =  × [2a + (n   1) × d]

134

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

S20= 610=10×[61]=10× [4+57]

10 × [4 + 57]

= × [2 +2+ 57]

=       × [2 +59]  

 = n = 20

 = a = 2

an = 59 

Sn = × [ + ]

Sn =  ×  [a + an]

  

n
2

20
2

20
2

n
2



S30 =   × [2 (4) + (30  1) × 4]

S30 = 15 × [8 + 116] = 15 × 124

S30 = 1860.

12 9

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

– 151, – 148, – 145, – 142 (ii)

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

n = 12 d = 16 – 11 = 5 a = 11

n

Sn =  × [2a + (n   1) × d]

S12 =   ×  [2 × 11 + (12 – 1)5] 

      = 6 × [22 + (60 – 5)]

   = 6 × [22 + 55]

= 6 × 77 = 462  

462

– 151, – 148, – 145, – 142 (ii)

a = – 151, d = – 148 – (–151) = 3, n = 12 

Sn =  × [2a + (n   1) × d]

12 

S12 =   ×  [2  × (– 151) + (12 – 1) ×3] 

S12 =  6 × [– 302 + (36 - 3)] 

S12 =  6 × [– 302 + 33] 

S12  = 6 × (– 269) = – 1614 

1614 12
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'n' .1

.2

AP 3

_____

_____ .3

c b a



210 2, 4, 6, 8, 10 .... 10
Sn = 210 d = 4 – 2 = 6 – 4 = 2 a = 2

n

n = 14 n

210 14

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

2, 5, 8, 11, ...

an = 59 d = 5 – 2 = 8 - 5 =  3 a = 2

n

an = a + (n – 1) × d   
59 = 2 + (n – 1) 3
59 = 3n – 1 

60 = 3n  
 n = 2 0
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Sn =  × [2a + (n   1) × d]

S20 =  × [2 × 2 + (20 – 1) × 3]

                            S20 = 10× [4 + 19 × 3] 

S20 = 10 × [4 + 57]   

                            S20 = 10× [4 + 57] 

                            S20 = 10× [61]   

                            S20 = 610

 'l'

Sn =  × [2a + (n   1) × d] 'n'

Sn =  × [2a + (n   1) × d]

Sn =  ×  [a + {a + (n – 1) d}]

AP {a + (n – 1)d} Sn =  × [a + an]

 'l' a

Sn =  × [a + l]

5 100  1 12

5 100 1

5, 10, 15, 20, 25, 30, ……………………. 85, 90, 95 
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= 'a' = 5
= 'l' = 95

Sn =  × [a + l]

 n = ?  n
n 

5 , 10 , 15 , 20 , 25 , 30 , …………….85 , 90 , 95 
d = 10 – 5 = 15 – 10 = 5 a = 5 

an = a + (n – 1) × d
     95 = 5+ (n – 1) × 5                
     95 = 5 + 5n – 5        
     95 = 5n             

       n = 19.
n

Sn =  × [a + l]

=  × [5 + 95]

=  × [100] = 19× 50 = 950

Sn = 950
950 19

15 .1
7, 12, 17, 22, 27 ... (ii) 11, 6, 1, – 4, –9 ... (i)

1070 25,28,31,34 .2
1+4+7+10+ -118 .3

3 100 .4

231 21 .5
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Sn d n a l .6

a = – 2, d = 5, Sn = 568. (i)

l = 8, n = 8,  S8 = – 20 (ii)
a = – 3030,   l = – 1530, n = 5 (iii)

d =  2/3 , l = 10, n = 20 (iv)

(Geometric progression) 2.5.5

8
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1 , 2 , 4 , 8 , 16 , 32 , …….

2

1 , 3 , 9 , 27 , 81 , 243 , ….. ……

1 , 1×3 , 3×3 , 9×3 , 27×3 , 81×3…

'3'

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

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

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

'r'

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

'r'  =  =   = ……..

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

 GP 'r'  'a' 

'r' =  =   a1, a2 ,  a3, ………..
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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)

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

 'r' =   =  =  = 2      ‘r’ =  

(ii)    'r' =  = 3    ‘r’ =  

(iii)  ‘r’ =  = 5            ‘r’  =   = 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 × 43, …………

 r  a 

'r' = = ...... a1, a2, a3, ……….. 
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 n 

1

2

3

4

….

….

….

5

a1

a2

a3

a4

….

….

….

an

4 × 40 = 4

4 × 42 1=  16

4 × 43 1  =  64

4 × 44 1 =  256

….

….

….

4 × 4 n 1

a = a × r0 =  a × r1 1 

a × r1  = a × r2 1

a × r2    = a × r3 1 

a × r3   = a × r4 1

a × r n 1

 n 

 r  a 

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

 n GP 

a × r n 1

  

64 .1    

__________ 2a, 2b, 2c, ….  a, b, c, … .2

__________ x  3, x, 6.75 .3

14

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

5, 25, 50, 75, … (iii)
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7, 14, 21, 28, … (i)

'r' = =   

=  

7, 14, 21, 28, … 

, 1, 2,  4 ... (i)

'r' = =   

; 2 

 , 1, 2,  4 ... 

'r' = =   

=   

5, 25, 50, 75, … 

15

r  =  0.5 a = 256 (ii) r = 6 a = 7 (i)

a, ar, ar2,... (i)

143



a = 7,

ar = 7 × 6  = 42, 

ar2 = 7 × 62 = 252   

7,  42, 252,...   

an= 7 ×  6n 1 n

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

 a = 256,

ar = 256 × 0.5 = 128 ,

 ar2 = 256 × (0.5)2 = 64 

256, 128, 64,....

 r = 3  a = 11 (1)   

 256  r = 2  a = 1 (2)

 123321  r = 11 a = (3)

 r = 2 a = (4)

.1

1, 3, 9, 27 (B) 1, 4, 9, 16 ..... (A)

1, 2, 4, 8, ....  (D) –2, 0, 2, 4, 6, .... (C)

_____ 3,1,-1,-3 .2

3 (D) –3 (C) 2 (B) 2 (A)

'3' .3

11 (D) 29 (C) 30 (B) 31 (A)

144

 1   
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1
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40 4 2 .4

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

_____ 10 3,4,5,6 .5

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

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

–11, –7, –3, ..., 53  .7

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

62 32 13 7 .9

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

an = 2 – 3n n 25 .11

x 2x, x + 10, 3x + 2 .12

 120  21 3, 15, 27,  39, ...  .13

44 24 .14

104 –10, –7, –4, –1, ... .15

GP .16

(i) 3, 9, 27, 81,… (ii) 4, 44, 444, 4444,...

(iii) 0.5, 0.05, 0.005,… (iv)

(v) 1, –5, 25, –125 , …  (vi) 120, 60, 30, 18,…     

(vii) 16, 4, , .....

.17

(i) a = 6, r = 3 (ii) a =sqrrt  2, r = sqr rt  2 (iii) a = 1000, r = 2 5

a7 729, 243, 81,… .18
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 an  n  a3  …. a2 …. a1 AP

 d 

a2   a1  =  a3   a2 =  an   an 1= d    

n AP

 an = a + (n  1) × d  n

n= an = n = d   = a 

Sn =       n

Sn = _ × [a + l]  l a

r

 a1, a2, a3, ……..  r a

'r' =         =

 n r a

an = a × r n 1 r a

n(n+1)
2

a3
a2

a2
a1

n
2



3.1.0

3.1.1

163 165 : 1 

100 75 78 : 2 

115 B 120 A : 3 

(165 163 = 2cm) 2  1 

(78 75 = `3) 3 2 

(120 115 = `5) 3 

147

Arithmetic



`20 `200 : 4 

20 60 : 5 

150 400 : 6 

a : b 

16:163 =  1 

=   4 

'1' 

b a a : b 

1

2:3 10:15 15 10 .1

4:1 2kg:500g

2000:500

500 2 .2

3 5 .3

30 45 .4
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2

__________ (i)

__________ (ii)

__________ = (iii)

10,000 5000

5000 =

10,000 =

5000 : 10000 =

= 1 : 2

3 2 1

: 7 

2:3

2 : 3 = 

5 = 2 + 3 

5 =

20 = 

20 = 5

 4 =   =

2 = 

 8 =  2 x 4 = 

 12 = 3 x 4 = 
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3

4

5

5:4 15:12 12 15 .1

10 6 .2

40 1 .3

3 75 .4

2 750 .5

15
12

150



(Proportions)

5

 5 

AF

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

AD: DF = 3 : 2

LQ

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

LO : OQ = 3 : 2

3 LQ 1 AF

 LO : OQ  AD : EF 

PQRS  ABCD

 4 = AB  ABCD 

 ABCD 4 : 3 =  3 = AD 
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PS =  6 8 = PQ PQRS
3 : 4 = 6 : 8  PQRS 

 AB : AD = PQ : PS
15 100

6 40

15 100 15:100 3:20

6 40 6:40 3:20

3 : 20 
3 : 20 

15 : 100 = 6 : 40 
 c : d  a : b  

a : b :: c : d
6

_____= (i)

_____=

_________= (ii)

_________=

___________= (iii)

____________=
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  a d =  b  c a : b :: c : d

a : 3 :: 4 : 6 a 8

=

 a = 2

7

44 36 8 4

21 15 3

8

2:3    4:6 .1

5:4 20:16 .2

25:1  75:3 .3

  

15,000 9 B  10,000 A

2 : 3 = 10000 : 15000 = 
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4 : 3 =  9   12 = 

8 : 9 

(Direct proportion)

= a : b 

7

6 4 10

4 : 10 

2 : 5 = 

6 = 

6 : x =  x = 

2 : 5 = 6 : x

 x = 6  = 15 

15 6

(Inverse proportion)

a  b = a  b = k

5 10 6 8

10 x 6 = 60 6 10

X x 5 = 60 5 X
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 x 5 = 10  6

x =  = 12

12 5

9

32 16 8 4 64

8 16 32 64 4

256 256 256 256 256

(Mixed proportion)

4 12 3 6 10

=

=

2 6 3

X 12 4

= 

X = 3        

3 12 4
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3.1.3

16 24 10

16 x 

 x  x 16 = 10 x 24

x = = 15

15 16

90 4 120

t

42 6 40 5 11-

3

40 5

156

= 

= 



42 6

= 7

8

7

8 > 7    

3 x 7 = 21

25 20 .1

.2

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

24 40 .3

(i)

(ii)

.4

1:3 .5

3:5 2400 .6

7000 10:3 .7

6 40 .8

5:3 .9

9 (i)

24 (ii)
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5 180 5 .10

.11

84 10:11 .12

512 32 12 15 180 .13

18 24 12 700 36 .14

450 25 240 16 .15

11:00 1200 9:00 .16

1500 12:00

  

     
   =  

     

"Rate"
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3.2.0

3.2.1

100

50

75

50

76

36

66

40

76 100

100
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100

100

100 100 Percent 100 Cent

100

= = 

= (b  = (a   

(Converting Fraction to percentage)

q 0.) 

'q' 'p'
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100

: 1 

(c) (b) (a)

= 100 = 20% (a)     

= 100 = 325 = 75% (b)

= 100 = 194 = 76% (c)

: 2 

1.5 (b) 0.12 (a)

0,12 =  100 = 12% (a)     

1.5 = =  100 = 150% (b)

: 3 

67% (b) 35% (a)

35% =  = 0.35 (a)   

67% =  = 0.67 (b)

: 4 

66% (b) 75% (a)

(a)

3 : 4 = 

66% = (b)

33 : 50 = 
 25% 40  : 5 

  40 = 10 = 25% 40

12 60  : 6 
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 100 = 20% : 12 60

22 28 50  : 7 

 : 9 

(Profit and Loss) 3.2.2
(SP)

(CP)

 g  P 

   P = SP  CP (SP > CP)

 'L' 

L = CP – SP    (SP < CP)
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= g% =  100 = 100

=L%=  100 = 100

1500 1000  : 8 

CP = 1000 = 
SP = 1500 = 

SP > CP
SP  CP = 1500  1000 = 

g% = 100 = 

= 100 = 50%

20,000  : 9 
18,000

CP = 20,000 = 
SP < CP SP = 18,000 =

CP  SP = 20,000  18,000 = 2000 
100 x =

=  100 = 10%

10% = 

 : 10-
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5 10%  : 10 

45

CP = 

L % = 10% = 5 = 

100 x =

CP =  x 100

= 100 = ` 50

`45

25%  `4,000  : 11 

g% = 25% = 

`4000 = 

   = 

=   4000 = ` 1000

+ =

= 4000 + 1000  = ` 5000

 `5000 

3.2.3

Discount

(MP)

'd'
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 = MP  SP 

 = d =

     x 100

= 100

12% `30 'A' 10% 'A'  : 12 

`25 'B'

10%  'A' 

=  30 = ` 3/-

= A

25 = 'B'

12% =  'B' 

= 25 = ` 3/- = 'B'

25  3 = `22 = 'B'

GST (Goods and Services Tax) GST 3.2.4

 Tax

Tax

GST GST

  (Income Tax) 
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  GST  GST (Goods and Services Tax)

(SGST) GST (CGST) GST  GST

GST  UTGST Union Territories (IGST) GST

GST GST

28% 18%, 12%, 5% GST 500 1300

GST 18% 1000  : 13 

1000 = 

18% = GST

GST = MP

 =   + GST

=  1000 + 180

1180=

SGST CGST GST 5% 350  : 14 

SGST CGST

350 = 

GST extra  = 5%

GST = GST 50% + GST 50%

= CGST +  SGST

5% GST = 2.5% CGST + 2.5% SGST

CGST = 350 = ` 8.75/-

SGST = 350 = ` 8.75/-
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.1

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

.2

30 % (iv) 125% (iii) 70% (ii) 35% (i)

90% (vi) 7.2% (v)

10% 40 .3

100 25% .4

12 .5

800

12:13 .6

25% 7500 .7

14% 80 .8

150000 120000 .9

20% 300 .10

10% .11

90 

500 GST 18%   Wireless Head .12
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100

100

CP 

SP 

G P

SP - CP = 

'L'

CP  SP = 

% =  x 100

 % =   x 100

MP

% =   x 100

=

Tax

GST

168



3.3.0

(Simple Interest) 3.3.1

p

'I'

'R' 100

'SI'

R= 100 6 T = 

1000 3 100 5

1000 = 50/- =

1000 = 50/- = 

1000 = 50/- = 

50 + 50 + 50 = 3 x 50 = 

1000 3 =       
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(R) 5 (T) 3 (P) 1000

SI =      100  = 

SI  =  P T 

SI = 

'A'

 A = P + SI 

A = P + 

A = 

(Compount Interest) 3.3.2

CI

10% 1000

+ =

R = 10% 1=

A1 = 1000 + 

= 1000 + 100

A1 = 1100

A1

10% 1

A2 = 1000 + 

A2 = 1100 + 110    

A2 = 1210 
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A2 =          

A3 = 1210 +         

A3 = 1210 + 121         

A3 = 1331

A1 = 1100 = 1000  = 1000 

= 1000 =         

A2 = 1210 = 10 121 = 10 11 11 = 1000 

= 1000 = 1000 x   = 1000 

=  

A3 = 1331 = 11 11 11 = 1000 = 1000 

= 1000  = 1000 = 

A = 

 = 'n' 

n = t t 1

n = 2t t 6

n = 4t t 4

t

CI = A  P 
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25,000 4 8% 1

25,000 = 

 4 = T 

R% = 8% = 

SI = = 250 4  8 = ` 8000

A = + SI = 

= 25000 +8000

A = ` 33000/-

2 1200  `6000 2

SI = `1200 P = `6000

 = R% T = 2yrs 

SI = 

1200 = 

1200 = R 

R = 1200 = 10%

10% = R% 

 1 
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1,40,000 5 7% 3

R = 7% T = 5 P = 1,40,000

A= = ` 1,40,000 

1,89,000

 2 

2 10% Finance Company 4

P = 1,00,000 

R% = 10% 

2 = 

n = 2 

= A = = 1,00,000  = 1,00,000   

= 1,00,000  = 1,00,000

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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174

 `50,000 2 9% .1

8000 2 5% .2

 `21,280 4 9.5% .3

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

 `55,560  `48,000 3 2 .5

 `17000 13% 3 .6

2  `40,000 2 10% .7

1st Oct. 2020 6% Finance Company .8

1st April 2022 `6000

'P'

I

'R' 100
'T'

SI 100

= 

A +

Amount = P+SI

CI

A = P

  



(Learning Objectives) 4.1.0

(Introduction) 4.1.1
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(Basic Geometrical Shapes, Point) 4.1.2

Capital letters

(Line Segment)

AB B A

(Line)

B A AB

n m l AB

(Ray)

AB

C B A A

176



O A, B, C, D

  

(Plane)

( )  ( ) ( ) Greek

ABC

(Angle)

177



'O' 'O'

BOA AOB

1- 

.1

.2

(i)

(ii)

(iii)

(iv)

.3

(ii) (i)

.4

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

.5

(iii) (ii) (i)

.6

P (i)

R (ii)
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(Paralled Lines) 4.1.3

m l l || m m l

(Intersecting lines)

p m l

(Perpendicular lines)

m l m 'l'

179



2 -     

.1    

(i) ABCD .2

(iii) (ii)

(Types of Angles) 4.1.4

(Straws)

'L'

2

AOB

3

AOC

 00

900

1800

3600

900 00

1800 900

3600 1800

3
.1    

1800 (vi) 2700 (v) 1250 (iv) 900 (iii) 1090 (ii) 650 (i)

180

1 2 

3 



.2    

(Pair of Angles) 4.1.5

  (Complementary Angles)

90

  300 + 600 = 900

(Supplementary Angles)

1800 

 110° + 70° = 180° 

110° 70° 70° 110°

(Adjacent Angles)

'O'

OC OA

181



(Vertically Opposite Angles)

O m l

  

1, 3 4 2 

2, 4 

(Linear pair)

(180°)

BOC AOC

180°

BOC AOC

4   

.1    

.2

40° (iv) 10° (iii) 95° (ii) 115° (1)

.3

(i)

(ii)

2 1 .4

2 1
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1
.1

(i)

(ii)

.2

O m l

z y x

.3

8 (iv) 6 (iii) 12 (ii) 9 (i)

.4

(i)

(ii)

(iii)

(iv)

.5

"T" (ii) (i)

"+" (iv) (iii)

.6

.7

.8

[ ] (i)

[ ] (ii)

[ ] 360° (iii)

[ ] (iv)
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184

[ ] __________ .9

360° (D 270° (C 180° (B 90° (A

[ ] .10

105°, 75° (D 50°, 140° (C 90°, 90° (B 110° , 70° (A

.11

(B (A

(D (C

.12

(B (A

(D (C

90
180

180



(Learning objectives) 4.2.0

(Introduction) 4.1.1

Sleepers

 1.

185



Sleepers

(Transversal)

2. 

 (Parallel lines) 4.2.2

(Transversal line) .1

    

3. 2.     1 . 

n m l n m l (1)

s s r 1 p (2)

b a c c b a (3)
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(Angles Fomed by a Transversal) .2

8 m l

4

m l

p

( ) ( ) ( ) ( )

( ) ( )

m l

( ) ( )

( ) ( )

( ) ( )

.1

187



4.2.3

 'n'  'm'  'l'

Co-interior angles are supplementary

Conversely

1

m l 

'n' 

'x' 

188



2

 'n'  l || m 

'x'

n l || m

     1000 + x0 = 1800

x  = 180  100

    

3

 'n'  l || m 

x 

 n l || m

           75  = 11x  2

75 + 2 = 11x       11x = 77o

x = 

m l     .1

189



.2

 n l || m

 n l || m .3

y

.1

CD AB

.2

 r p || q

x

190



.3

 n l || m

x

.4

.5

.6

) (A [ ] (i)

) (B [ ] (ii)

) (C [ ] (iii)

) (D [ ] (iv)

191



180

192



4.3.0

4.3.1

4.3.2

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

193



(v) (vi) (vii) (viii)

4.3.1

(iii) (iii)

A

(i)

(ii)

(iii)

CAB BCA ABC 

194

CB



ABC 

   :   5

6 5

C B A 3

'A' 'A' 

AB CA 'C' 'B' 

BC 

BC 

AB CA 

4.3.3

.I

(i)

(ii)

BC

AB = AC

=

195

A

B C

A

B C



(iii)

]

PQ = QR = PR

.II

(i)

]

[ 90o

(ii)

[ 90o ]

(iii)

[ = 90o ]

196

R



3 3 PQR .1

'B' ABC .2

RT RAT .3

8 5 8 .4

4.3.4

AB 

'O' XY 

'O' 

180o 

180o :1 

ABC 

197



BC DE 

AB

 ] 

 ] 

(1) + =

180o +  + = + = 180o 

4.3.5

2 - 

BC ABC 

ACD 'C' 

A     

B C D        

ABC 

'C' ABC 

198

D A E

B C



= + 

x 1-

= x = 500  = 600

 +  + = 1800

x + 500 + 600 = 1800

x + 1100         = 1800

x  = 1800  1100

= 700

199

A

C

A
B

DB

A

x

B C
600500



y x 2-

ABC

= x = 500  = y

 +  + = 1800

x + y = 1800  500 

x + 500 + y = 1800 50o ]

x + y         = 1300 [

+ [ ]

y + 1200  = 1800 120o]

y = 1800  1200  = 600 [

(1) x =1300  y

= 1300  600 [ y = 600 ]

x = 700

y = 600

800 300 3-

ABC

= 300

= 800

= x

200

A

B C

x

y 1200

500

D



 +  + = 1800

30 + 80 = 1800

 1100 + x  = 1800 RHS 110o]

x  = 1800  1100 [

= 700

= 700

2:3:4 4-

9 = 2 + 3 + 4 = 2:3:4 

=

=

400 600 800

500 ABC 5-

= 500

x

 +  + = 1800

500 = x0 + x0 = 1800

500 + x0  = 1800

 2x0 = 1800  500 RHS 50o ]

 2x0 = 1300 [

201



'y' 'x' .5 

25o 70o 6-

70o

25o

700 = 250 + x0

x0 + 250 = 700 [ RHS 25o]

x 0 0 0

0

'x' 7-

70o

202



 ABC

= 650, = 450 ,  = x

  = + 

 xo = 650 + 450

= 1100        

        

x 8-

x 

= 

800 = 300 + x

 x + 300 = 800 

 x = 800  300 [ RHS 30o]

   = 500

203



'q' 'p' 

'r' 

'x'

'y' 'x' .4 

4.3.6

> 90 90o > 30o

30 

< 30 30o < 90o

90o 

  90 90o  30o

30 

204



AC AB ABC

4.3.7

: 

ABC

XYZ PQR

205



4.3.8
: 

 'y' 'x' |x  y| |x  y| 

206



8 5 6 9-

AB = 6

C = 5

CA = 8

AB + BC = 6 + 5 = 11 > 8

BC + CA = 5 + 8 = 13 > 6

CA + AB = 6 + 8 = 14 > 5

ABC AD 10-

AB + AC > 2AD

AD = DE 'E' AD

E C 

ECD ABC

BD = DC

207



[ BC D ]

[ ]

[ ] AD = DE      

[ ]

[ ] AB = EC 

ACE 

[ ]  EC + AC > AD + DE

[AE = AD + DE  ]   EC + AC > AD + DE

[DE = AD  ]   EC + AC > AD + AD

EC + AC > 2AD

[EC = AB  ]  AB + AC > 2AD

CA = 4.8 BC= 6.2 AB 5.7  ABC .1

9 6 .2

AB  AC CBD > BCE .3

.4   

[ 10 ]

208



ABC  ABC  .1

+ +  = 1800]   =2x =3x = x ]

.2

.3

2:3 125o .4

'D' BC ABC .5

AB > AC 

AB > AD

BC > AD AB = AD .6

AR > AQ PS = PQ PR > PQ AP QR .7

[ S A ]

209

A

D

B



210

180o 



4.4.0

4.4.1

4.4.1

211



4.4.2

(i) (ii)

212



CD AB

CD AB

RS PQ

RS PQ

 AB = CD 

4.4.3

PQR ABC 

PQR ABC 

PQR ABC PQR ABC

B Q A P ABC PQR

C R

213



PQR ABC

A  P, B Q, C R

A = P, B = Q, C = R

AB  PQ, BC  QR, AC  PR

ABC  PQR    

214

PQR LMN .1

DEF .2

 .3

.4
~



4.44

ABC

 PR = AC  QR = BC PQ = AB  PQR 

PQR ABC

PQR ABC

PR = AC QR = BC PQ = AB

(SSS) 

215



ABC  PQR 1

ABC  PQR

AB = PQ
BC = QR
AC = PR

 SSS
ABC  PQR

PQR  ABC 2

ABC   PQR
PQ = AB = 8 cm
QR = BC = 5 cm

PR = AC = 10 cm

 SSS 

PQR  ABC

R B Q A P

C

216



ABC 

217

.1

AC = DB AB = DC .2

SSS .3



 PQR  

= QR = BC 

PQ = AB 

PQR ABC 

AC = PR, 

ABC PQR  

PQR ABC

= QR = BC  PQ = AB 

(SAS)

P  PS PQ = PR PRS 3

PQS PRS

 PQ = PR PRS PQS

PS = PS

PS

SAS

PQS PRS

218



4

OSR OQP
OQ = OS  =  4cm.

OP = OR  =  3cm.

SAS
OQP OSR

PQ = SR

= 

= 

219

5 .1

'C' 

E B D A

B A

ABC = EDC :

PQR ~ FEP SAS .2

RP = DF PQ = EF 

SAS .3



 ABC 3

 QR = BC PQR

PQR ABC

ABC PQR PR = AC PB = AB

(ASA)

  

AOC BOD 5

220



BOD AOC 

AOC

180o

 + 700 + 300 = 1800

 + 1000  = 1800

 = 1800 = 1000 = 800 (1)

BOD

+ +  = 1800

[ 1800 ]

 + 700 + 300 = 1800

 + 1000  = 1800

 = 1800  1000  800 (2)

(2) (1)

= AC = BD OC = OD

ASA

AOC BOD

AX 6

 BAC  DAC

 AX 

= =   

DAC BAC

221



= 

AC = AC

= 

BAC DAC ASA 

 F= Z D= X DEF XYZ ASA .1

ASA .2

(i) Q = 600,  R = 800, QR = 5cm D= 600,  F= 800, DF = 5cm

(ii) A = 800, PQ = 5 cm,  R= 300, E= 800,  F= 300, EF = 5cm

E + F A= 300 ABC  DEF .3

RHS

(i)

(ii)

RHS 7

 BAC  DAC

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

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

222



(i)

=   = 900

AC = QR = 8 cm 

AB = PR = 3 cm

RHS 

ABC  PQR

(ii)

=  = 900

AC = PQ = 5cm.

 [BC = 5cm,  PR = 8cm] BC PR

8

 AC = BD

 ABC BAD

BAD ABC

AC = BD 

AB = BA

RHS 

ABC BAD

223



RHS .1

ABC RPQ RHS .2

AB = RP = ? B = P = 900

ABC CE BD .3

BD = CE 

CBD BCE

BC AD ABC .1

[ RHS ]

.2

[ DBC ECB ]

224



ABC DCB .3

 ABC BCD ABCD .4

PQS = PRS SQ = SR PQ = PR .5

BC ABC  l .6

225



ABP = ACP P AB = AC DABC .7

BAC AP 

AB = AC B = C .8

ABC ACD 

AX = AY PX = QY PQ QY PX .9

AB ~ CD CD AB 

AB = CD 

RHS (iv) ASA (iii) SAS (ii) SSS (i)

226



4.5.0

4.5.1

4.5.2

4.5.1 

227



ABCD ABCD 

ABCD 

DA CD BC AB (i)

D C B A (ii)

(iii)

BD AC (iv)

BC AB (v)

(vi)

(vii)

BC AD CD AB

(viii)

4.5.3
180o

C

A

B

D

228



ABCD 

AC 

AC 

ABC 

(i)

ACD 

(ii)

(ii) (i) 

+  = 1800 + 1800

  

A + B + C + D = 3600

3600 

1050 650 550 1-

1050 650 550

D = ? B = 650 C = 1050 A = 550

ABCD 

+ + +  = 3600

550 + 650 + 1050 +  = 3600

   2250 +  = 3600

= 3600  2250 = 1350

229



2x0 (x  30)0 (x  10)0 x0 2-

= 2x0 =(x  30)0 =(x  10)0 = x0

ABCD

3:4:5:6 3-

ABCD 

230



PQRS .1

(i)

(ii)

1200 600 .2

 (x  30)0 (x  20)0 (x  10)0 x0 .3

1:2:3:6 .4

4.5.4

.1

.2

231



.3

.4

.5

.6

232



.1

.2

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

(vi) (v)
(viii) (vii)

(ix)

233



4.5.5

4.5.5 (a)

(1)

(2)

1 2 3

3

ABCD

AD || BC   AB || CD 

D C B A ABCD

234



AC AB C D

AC

 

ABC  ADC  ADC ABC

CD B D

AB

  ABC CDA

AB = CD

BC = DA

'O' QS PR PQRS

235



ROS POQ

PO RO P R POQ ROS 

ROS POQ

OS = OQ   RO = PO 

4.5.5 (b)

ABCD

 AB=BC ABCD

AD = BC AB = DC (i)

= = (ii)

(iii)

DO = OB AO = OC

AB = BC = CD = DA

236



900

= = 900

=

= 

= = = = 900

4.5.5 (c)

A B C D  

BC AC = 900

900

BD AC

237



AO AC = BD BD AC 

BO = OD AO = OC OD BO OC

OA = OB = OC = OD 

4.5.5 (d)

ABCD ABCD

AD = BC AB = CD (i)

(ii)

AO = OC = OD = OB AC = BD (iii)

AB = AD (i)

   AB =AD = BC = CD  

BD AC 

900 

238



ABCD 4-

ABCD 
AB = 12 cm

BC = 7 cm
DC = AB = 12cm
AD = BC = 7cm

= AB + BC + CD + DA
= 12 + 7 + 12 + 7
= 38 cm.

PQRS 5-

= 700 

=700 PQRS 

= 

+  = 1800    | = 700

700 + = 1800

= 1800  700  = 1100

P =     
= 1100

= =700 P= =1100

ABCD 6-

x  ' O '  

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

239



ABCD 

OA = 2x + 4

OB = 3x + 1

AC =

BD = 

AC = BD 

  2x + 4 = 3x  + 1

         

3x  2x = 4  1

ABCD 7-

C D  AB  

ABCD 

CD AB 

500 +  = 1800

 = 1800  500 =  1300

 + = 1800

  =  1800  700 = 1100

= 1300 =  1100   

240



ABCD 8-

 = 400

= 400 ABCD

[ ]

400 + = 1800

= 1800  400 = 1400

= [ ]

= 400 = 1400 = 1400

3:2 9-

3:2 

 = 2x  = 3x 

+    = 1800 1800

3x + 2x = 1800

5x = 1800

x = 

= 3x = 3  360 = 1080 

= 2x = 3  360 = 720 

=  = 1080 

= = 720 

 = 720 = 1080  = 720  = 1080 

241



ABCD .1

= 800 

C B=1080 ABCD .2

[ ] CAB ABCD AC .3

(2x + 30)0 x0 .4

PQRS 

4.5.6

AC AB ABC 

E  D

DE = DE BC  

=

DE || BC

242



ABC

 DE = DE || BC E D AC AB

AE AC = 12 cm DE || BC D AB ABC 10-

D AB DE || BC AC=12 ABC

AC E

AE=

=

= 6     

AE = 6   

AB=8 F E D CA BC AB ABC 11-

DEF CA=6 BC=7

CA BC AB F E D ABC

AB = 8 

BC = 7 

CA = 6 

243



F AC D AB

DF || BC  

DF=

=

E BC D AB

DE || AC  

DE = 

  

=3cm    

EF || AB E BC F AC

EF =  

   

= 4 cm

DF=3.5cm EF=4cm DE=3cm DEF

DE BC=10cm AC AB E D ABC .1

AD ABC .2

AD AB C

BE E

F AC

 AC=9cm  DG || EF 

AF

[  CBF  ADG ]

244



C A  PQR .3     

PQ

 AB || CD || QR 

PR D B

ABCD .4

 BC  AD 

AD  E 

 EF || AB 

F  BC 

4.5.7

 n  m  l  PQ 

245



p n m l  BC  AB 

m l 

s r q p 

 BC AB  

CD

LM

LN LM LS LN

LS 

PQ = QR l || m || n 12-

YZ XZ = 20 cm 

XZ = 20 cm PQ = QR  

XY = YZ PQ = QR  

XZ = XY + YZ

246



= YZ + YZ
= 2YZ

20 = 2YZ

YZ  =  

YZ  10 = 0

l || m || n .1

 P Q  =  3 .2  c m

A B  =  3 . 5  c m

Y Z  =  3 . 4  c m

LM  =  MZ  =  3cm

BZ XP XY

Z Y X C B A N M L n m l p || q || r .2   

LM = MN AB = BC XY = YZ 

247



4.5.8

10cm2 

3 2km2 215cm2

(A) 

ar(A) 

(i)

ar(A) = ar(B) B A 

(ii)

A 

Q P 

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

ABCD 

PQCD 

DC PB DC 

CBQ DAP DCQA 

ar(PQCD) = ar(ABCD)

248



AB DG ABEF ABCD 13-

(i)  ar(ABCD) = ar(ABEF)

(ii) ar(ABCD) = AB  DG

(i)

ar (ABCD) =  ar(ABEF) 

 

ar (ABCD) =  ar(ABEF) (ii)

= AB x BE l x b  

= AB x DG DG AB DG = BE

DG ar(ABCD) =  AB x DG

AE AB ABEF ABC 14-

ar( ABC)

BH || AC AC B

H FE 

BC ABHC  

ABHC

ar( ABC) = ar( BCH) ABEF || gm ABEF

ABEF 

   (1) 

EF AB AB ABEF ABHC
ar( ABHC) = ar( ABEF) (2)

ar( ABC) (1)

(2)

249



250

AB=10cm AD CF DC AE ABCD 15-

AD CF=12cm AE=8cm

ABCD 

CF AD AE DC

AE = 8cm AB = 10cm

CF = 12 cm 

ar (|| gm ABCD) = DC x AE DC = AB

= AB x AE

= 10 x 8 = 80 cm2 (1)

ar (|| gm ABCD) = AD x CF

80 = AD x 12

AD = 

.1

40cm2 ABCD 

BC = 8cm 

BCEF 

 l || m .2

18cm2 ABCD 

DL = 4.5cm 

BCD 



16cm2 ABC AC ABCD 

||gm ABCD

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

48 5:3 .2

.3

AB || CD ABCD .4

.5

PQ || FE || DE || BC

ABCD .6

(36cm2) 36 

ABEF

AB = 4.2cm 

251



ABCD .7

P AD DC 

Q 

ar( APB) = ar(DBQC) 

ABCD .8

DA CD BC AB 

H G F E

ar(EFGH) = ar(ABCD)

360o
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D

H

A

C

F

B

G

E



4.6.0

4.6.1

253



254



(i)

(ii)

(i)

(ii)

PQR ABC 

'~' ABC ~ PQR

255



1-

ABC 

Q P AC AB 

RS MN 

4.6.2

4.6.2 

DE  DE || BC ABC :

E D AC AB 

D C E B 

EN AB DM AB 

ADE = 

      

256



ABE 

(1)

ADE = 

CDE = 

= (2)

BC DE CDE BDE 

DE 

BDE = CDE (3)

(3) (2) (1) 

E AC D AB  DE BC ABC 

(ii) (i)

257



DE || BC ABC

(i)

1 

(ii)

1 

258



2-

XAY 

B B4 B3 B2 B1 AX 

AB1 = B1B2 = B2B3 = B3B4 = B4B = 1 cm

C4 C3 C2 C1 AY 

C 

 = ________  = ________

 = ________  = ________

= 

 B1C1||BC

C4 B4 C3 B3 C2 B2

B2C2 || BC

B3C3 || BC

B4C4 || BC

259



AE  AC = 8cm DE || BC ABC 1-

ABC

DE || BC

5AE = 24  3AE

5AE + 3AE = 24

8AE = 24

AE =  = 3cm.

CE = x BE = 3x + 4 CD = x + 3 AD = 9x + 9 DE || AB ABC 2-

x

DE || AB ABC

AD = 8x + 9

CD = x + 3

BE = 3x + 4

CE = x

260



x 

AB = 5.6 cm AC AB E D ABC 3-

DE || BC AE = 1.8 cm AC = 7.2 cm AD = 1.4 cm

AB = 5.6 cm,  AD = 1.4 cm

AC = 7.2 cm,   AE = 1.8 cm

DB = AB  AD

= 5.6 - 1.4 = 4.2 cm

EC = AC - AE

= 7.2 - 1.8 = 5.4 cm.

(1)

(2)

261



(2) (1)

BC DE 

DE || BC 

EC = x  1 AE = x + 2 DB = x  2 AD = x DE || BC  ABC .1

AC AB 

AC = 9 units AB = 6 units

PQ || BC .2  

x

O ABCD .3    

ABCD 

4.6.3

- - AAA (i)

- AA    

262



ABC ~ PQR

- - SAS (ii)

ABC ~ PQR

- - SSS (iii)

ABC ~ PQR

PQR AC BC AB ABC ABC ~ PQR

R Q P C B A PR QR PQ

ABC ~ PQR

b a PQR ~ XYZ 4-

263



a

b

ADE ~ ABC 5-

ABC ABE

(1)

264



(2)

(2) (1)

SAS

ABE ABC

ABC ~ PQR 6-

PQR ABC

PQR ABC 

265



x CAB ~ CED 7-

C CED CAB

CAB  ~  CED AA

x

| |

12x = 9 x 8 

x = 

266

10 m



3x = 480

x =   =  160 cm

= 

= 1.6 m

DE = 1.6 m 

  

  .1    

267



x   .2    

4.6.3

3-

ABC ~ PQR PQR ABC

PS AD

PS x QR AD x BC

AD x BC = 2 x ABC

268



PS x QR = 2 x PQR

= 

(1)

ABC ~ PQR

.1

.2

.3

.4

ABC EF = 5cm BC = 4cm DEF ABC 9-

DEF 64

269



ABC  ~ DEF

BC = 4 cm,  EF = 5cm.

ABC = 64 cm2

    

] = 

[

DEF = 

      = 4 x 25
      = 100 cm2   

DEF = 100 cm2  

12.1 cm 64cm2 12cm2 10-

ABC ~ DEF 
ABC = 121 cm2

DEF = 64 cm2

= AM = 12.1 cm
= DN = ?

270



[ ]

= 8.8 cm

8.8 (Median)

11-

ABC ~ DEF 

ABC 

ABC = DEF

271



       

AB2 = DE2,  BC2 = EF2,  AC2 = DF2

AB = DE, BC = EF,  AC = DF

  ABC DEF [ SSS]

E D AC AB DE || BC ABC 12-

ABC ADE AD : DB = 2:3 

ABC,  DE || BC

AD : DB = 2 : 3

(1)

(1) 

1 ]

272



[ ]

   ADE ~ ABC [ ]

ADE ;  ABC

24cm 36cm PQR ABC .1

AX / XB XY XY || AC ABC .2

AB = 2CD AD / DC '0' ABCD .3

COD AOB 

DEF AB CA BC BE F E D ABC .4 

ABC

54 ABC EF = 4cm BC = 3cm DEF ABC .5

DEF

273



4.6.4

570-495

(a, b, c) 

c2 = a2 + b2 (a, b, c) 

4 - 

(i)

(ii)   

q + 2 2 (iii) 

 q = 2 q p (iv)  

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

 : 4.6.3  

 = 900  ABC 

AC2 = AB2 + BC2 

BD AC

DADB DABC 

274



ABC ~  ADB

(1)

BDC ABC

ABC ~  BDC 

   

(2)

(2) (1) 

AB2 + BC2

= AC (CD + AC)

= 

= AC2

AB2 + BC2 = AC2

275



ABC  1 

   = 900

 = 900 ABC .2  

 = 900 ABC .3  

20 25 13-

=  AC = 25 m

= AB = 20 m 

276



= BC = ?

 = 900 DABC

= 225

BC = 

= 15 m

= 15 m

2m 6m 14-

BC = x

AC = 2x + 6

 = AB    

= 2x + 6  2

= 2x + 4

AC2 = AB2 + BC2

(2x + 6)2 = (2x + 4)2 + (x)2

277



x 

AB = C   CA = b BC = a C ABC 15-

AB C 'p' 

CD AB CD = p

= 

= 

= (1)

278



  ABC

=     

= = (2)

(2) (1)

= 

cp = ab    (1)

(1) 

c = 

279



C CB CA Q P ABC 16-

C ABC 

(1)

C ABC

(2)

C ABC

(3)

(2) (1)

4 

= 4AC2 + (2QC)2 + 4BC2 + (2CP)2 | Q P

2QC = BC

= 5AC2 + 5BC2 2CP = AC

= 5(AC2 + BC2) |   (3) 

= 5AB2

280



13cm 12cm 5cm .1

16 20 .2   

LN MN LM .3

'a' .4   

PR2 = 2PQ2 Q = 900 PQR .5

.1

(S) x DE || AB .2

LN || CD LM || CB .3

281



'O' AB || DC ABCD .4

EQ = 3cm PE = 3.9cm PR PQ F E PQR .5

EF || QR FR = 2.4cm PF = 3.6cm

OQ OP C B A .6

OR 

AC || PR AB || PQ 

BC || QR 

x AB || DC .7

b a .8

PB = 9cm BO = 6cm AO = 10cm AB PB QA .9

AQ 

282



c b a x .10

.11

12 13 .12

5 

ABC AB2 = AC2 AC = BC ABC .13

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

BD = BC D BC ABC .15

9AD2 = 7AB2

(i)

(ii)

283
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4.7.0

(Theorems) 

4.7.1

'o' 

CD

(Ccircle and related Terms) 4.7.2

(Fix) 

'O' 

'O' 

285



1-
'r' (radius) 

OP 'O' 1-
 r = OP

1-

2-

OQ OP

OP = OQ = r

(i) 3-

(iii) (ii)

2-

OQ 4- 'Q' .1

OQ < r 

286



OP 4- 'P' .2     

OP > R 

OS = r 'S' .3

(Chord) 

(Chord) 

CD PQ AB 5-

'r' 'O' 

'd' (diameter) 

3-

2OB PQ OB CD PQ AB 5-

d = 2r 

PQ > CD PQ > AB 

(Arc) 

6-

ACB 

ADB ACB 6-

(Semi Circle) 

Q 'P' 7-

287



(Sector) 

8- (Sector) 

ABC 

ADC 

   8-

(Segment) 

ACB 

ADB 

(Cocentric Circles) 

10-

(Congruent Circles) 

288



4.7.3

4-

'O' .1

11- .2

ABC = DEF 

= 

4.7.4

5-

'O' .1

CD AB 12- .2

AB = CD 

AEB = CFD 

AEB = CFD

AB = CD 

4.7.5

6-

'O' .1

289



13- CD AB .2

OD OC OB OA .3

.4

=  

AB = CD 

AC = BD AB = CD 14- 1-

14-

CD AB 3.6.14 

= 

+ = + 

= 

 AC = BD

)

= 500 AB = BC 15- 2-

= 400 
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AB = BC

= 4.7.3

  = 500

= + + 

= 500 + 500 + 400

= 1400

 = 1400

4.7.6

7-

'O' .1

16- CD AB .2

OC AB 'O' AB .3

AC = CB CB AC .4

4.7.7

8-

17 'O' .1

AB .2

'C' AB .3

'C' 'O' .4

.5

= = 900 
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4.7.8

9-

R Q P .1

QR PQ .2

18 CD AB 

'O' CD AB R Q P .3

OR OQ OP

OP = OQ = OR

R Q  P OP 'O' 

4.7.9

10-

19- 'O' .1

CD AB .2

OF CD OE AB .3

OE = OF OF OE .4

292



4.7.10

11-

20- 'O' .1

OE = OF .2

OE  E AB .3

OF F CD 

CD AB .4

AB = CD 

(Regular Pentagon)  3-

'x' 

5x = 3600 

x = 

x = 720

72o 

OB AC 22- AD 'O'  4-

DC = 2OB 

22-
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OB AC

AD AD 'O' AC 'B'

AC AD 'B' 'O' ADC

OB = DC

DC

.1

(Regular Septagon)    .2

.3

.4

EOB = 70o BOD = 20o 'O' AB 24   .5

ECA

24-

294



.1   

.2

.3

'O' RS = 6 PQ = 14 25- .4 

r = 9

RS PQ 

25-

3 8 .5

S R Q P 'O' 26- .6

PQ RS 

26-
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296



4.8.0

4.8.1

AB (i) 

297



Q P (ii)

Secant AB 

P (iii) 

(Tangent) 

'Point of Contact' 

4.8.2

1 - 

'O'

'P' 

400 

OQ 'Q' 'P' 

600 500 'P' 

POQ P 'Q' 'P' 

900 'P' 
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2 - 

299



OQB 1-

  = 900 

AB OB 

OQ AOB 

OB = AB

= 

, + +  =  1800

OAB

 2-

OP AB

OPA

300



P AP = PB 

2 - 

.1

.2

.3

.4

.5

301



Point of Capital 

4.8.3

P (i)

P (ii)

302



P (iii)

T 

OP 

TP T 

P 

'r' 'O' 

'P' 

d P  

C 

303



P

=

=

=

=

=

=

=

=

=

=

304



ABC 3-

12cm 10cm 8cm 

CF BE AD 

(4) - (1)   y = 5 cm

(4) - (2)   z = 3 cm

(4) - (3)   x = 7 cm

PB PA .1

AOB APB = 300 
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PB = 4x + 1 PA = 5x = 6 .2

x PB = 4x + 1 

SQ QP ST .3

ST = 5cm 'O' 

SQ QP = 2cm

5 3 'O'  .4

PB PA .5

AOB APB = 300 

28 AP 35 .1

.2

BC = 7cm AB = 6cm 

AD CD = 4cm

306

=



P BC .3

R Q AC AB 

AC AB 

ABC AQ = 5cm 

.4

O .5

AB ABC 

D F E CA BC 

AF = FB = 5 cm 

ABC DC = 7 cm 

.6

450 .7

450 

25 Q 24 Q .8   
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= d2  r2 
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4.9.0

4.9.1

2.5 2.5 2 5

309



300-600-900

450 - 450- 900 

4.9.2

.I

AB (a)

AB A (b)

AB

B (c)

'Q' 'P'

'Q' 'P' (d)

 

  = ............   = ............

310



AM = .................. cm

BM = ........................ cm

=  =  900

.II

AOB (a)

'O' (b)

'Y' 'X'

XY 'X' (c)

'Y'

'P'

OP (d)

= ................... =

= .....................
= = 

.III

311



QP ABC (a)

'E' 'D' AC AB 'B' (b)

'S' QP 'Q' 'Q' (c)

'R' 'DE' 'S' (d)

'Q' QR (e)

= .......  = ...........

= 

.1

6.4 (b) 5 (a)

.2

800 (c) 900 (b) 600 (a)

.3

700 (c) 450 (b) 300 (a)

4.9.3

(SAA) (3) (SAS) (2) (SSS) (1)

.I

AC = 6 BC = 5 AB = 4 ABC 

312



BC 5 (1)

4 B (2)

A 6 C (3)

AC AB (4)

ABC (5)

(SAS) .II

Q = 500 QR = 5.4 PQ = 4.6 PQR 

QR 5.4 (a)

QX 500 QR 'Q' (b)

 'P'  QX 4.6 Q (c)

PQR R P (d)

.III

F = 450 E = 600 EF = 5 DEF

313



EF 5 (a)

EX 600 EF 'E' (b)

FY 450 EF 'F' (c)

D FY EX (d)

DEF (e)

5 .1

XY = YZ = ZX = 5cm

B = C = 450 BC = 4.8 ABC .2

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

MN = NL = 5 LM = 6 LMN .4

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

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

314



4.9.4

(SSSSA) (1)

(SSSSD) (2)

(SSSDD) (3)

.I

ABCD 

 = 1000 AD = 4.2 CD = 5.7 BC = 5.4 AB =  4.7

 AB SAS

AB 4.7 .1

1000 BA 'B' .2

C BX 5.4 B .3

5.7 C .4

D 4.2 A .5

ABCD AD CD .6

315



.II

SP = 5 RS = 4.3 QR = 3.8 PQ = 4.2 PQRS 

PR = 4.8

PSR POR SSS

PQ 4.2 .1

3.8 Q .2

QR PR R 4.8 P .3

4.3 R .4

S 5 P .5

PQRS RS PS .6

.III

KL = 4.8 KLMN

LN = 6 MN = 3.2 KM = 5 LM = 5.2

316



KLM SSS

KL 4.8 .1

5.2 'L' .2

5 K .3

LM KM M

3.2 M .4

6 L .5

N

KLMN KN MN LN .6

AD  =  5 CD  =  4 BC = 3.5 AB = 5.5 .1

A = 500

PQR = 600 QR = 3 PQ = 4.5 .2

QR = PS PQ = SR

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

QS = 6.5

LN = 5.6  KL = 4  KLMN .4

KL = LM = MN = KN :

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

BD = 5

317



4.9.5

.I

'O' .1

OP P .2

XY OP P .3

XPY .4

.II

10 4

318



P 10 O 4 O .1

M OP XY OP .2

B A MO MP M .3

PB PA .4

P P 3.5 .1

P 2.8 .2

P P 5 2.8 .3

6.8 2.5 .4

4.9.6

.I

4 6 5

319



ABC .1

SAA SAS SSS

S AC BC .2

C B A SC SB SA S .3

.II

QR = 6 PQ = 5

PQR .1

SAA SAS SSS

IX I QR I  R  Q .2

IX 'I' .3

.4

320



BC = 6 ABC .1

C BC = 6.3 ABC .2

BC = 6 AB = 4 ABC .1

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

Z YZ = 6.2 YXZ .3

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

PQR PQ = 4 ABCD .5

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

AC =7  

BD = 7.5 CD = 4 AB = 6 ABCD .7

KN = 5.5 MN = 5 KM = 6 LM = 7.5 KLMN .8

'P' 'P' 3.2 .9

9 4.4 .10

4.5 .11

AB = AC = 4.4 BC = 5 .12
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(SSS) (a)

(SAS) (b)

(SAA) (c)

(SSSSA) (a)

(SSSSD) (b)

(SSSDD) (c)

(a)

(b)

322



4.10.0

(Co-ordinates plane) 

m1 : m2 

4.10.1

1 - 

323



(Edges) 

'O' 

'O' 

p(x, y) 'P' 

= (4, 5) 

-y 4 x 

5 

(Rene Descarts) 

(1596-16450)

    4.10.2

-Y YY' XX' 

XX' 

(Origin) Y' 

(0,0) 'O' 

x

y

x

y
Q4 Q3 Q2 Q1

2 - 

(1596-16450)

324



(Q1) A    

(Q3) (B)

B A     

AC X     

AD Y 

BF BE 

AD = OC = 3 units X Y A (i)

X A 

AC = OD = 2 units Y X A (ii)

Y A 

OE = BF = 4 units X X B (iii)

X B 

OF = EB = 3 units Y X B (iv)

B ( 4, 3) Y B  3 Y 

1 - 

.1
(5, 8) (iv) ( 4, 3) (iii) ( 7, 6) (ii) (5, 3) (i)

Y X .2

( 3, 5) (iv) (5, 6) (iii) (0, 0) (ii) ( 4, 8) (i)
(0, 13) .3
( 7, 0) .4

325



4.10.3

X X

|x2  x1| units (x2, 0) (x1, 0)

Y Y 

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

B( 6, 0) A( 2, 0) 1-

X

( 6)  ( 2) = 4 

= | 6  ( 2) | = |-4|

AB = 4 units

(6, 0) ( , 4)  2-

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

B  A

= |6  4|

AB = |2| = 2 

326



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

Y  

X 

BQ AP X

APQB 

AB = PQ  

PQ = |x2  x1|

    AB = |x2  x1|

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

Y 

x

RSNM 

MN = RS

RS = |y2  y1|

MN = |y2  y1|.

( 8, 3) ( 4, 3) 1-

y 

X 

( 8, 3) ( 4, 3) 

|x2  x1| =  | 8  ( 4)| = | 8 + 4|

= | 4| = 4 

327



(3, 8) (3, 4) 2-

x 

Y 

(3, 8) (3, 4) 

=  |y2  y1|

=  |8  4|

= 4 

X-Y

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

BQ AP X

BQ 'A' AR 

'R' 

OP = x1, OQ = x2

PQ = OQ  OP = x2  x1

ARB 

AB2 = AR2 + RB2 

B = 

AB = 

B A 

328



B(8, 6) A(4, 3) 1-

(x2, y2) (x1, y1) 

x1 = 4,  x2 = 8, y1 = 3 

y2 = 6

d = 

AB = 

AB = 

AB = 

AB = 5

(6, 4) (5, 2) 2-

(7, 2) 

Q(6, 4) P(5, 2)

R(7, 2)

(x2, y2) (x1, y1)

d = 

PR  QR PQ 

PQ = 

       

QR = 

329



PR = 

PQ = QR = PR = 2 

PQR

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

(4, (1, 7) 3-

( 4, ( 1, 1) 2) 

4) 

A(1, 7) 

C( 1, 1) B(4, 2) 

D( 4, 4) 

ABCD

AB = 

BC = 

CD = 

DA = 

AC = 

= 

330



BD = 

= 

AC = BD AB = BC = CD = DA

BD AC ABCD 

ABCD

2 - 

.1

(2, 3) (4, 1) (i)

( 2, 3) (3, 2) (ii)

(2, 3) ( 2, 3) (3, 2) .2    

(5, -4) (8, 5) (-1, 2) (-4, -7) .3 

(-5, 6) (3, 2) .4  

( 2, -1) (2, 3) (1, 5) .5 

C B A

AB + BC = AC

C(9, 7) B(7, 5) A(4, 2) 4-

AC BC AB 

d = 

AB = 

=    

331



BC = 

= 

AC = 

=      

AB + BC = 

(9, 7) (7, 5) (4, 2) 

4.10.4

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

m1 : m2 P(x, y)

(1)

BT PS AR X

X PC AQ

PAQ ~ BPC

  (2)

(1) 

332



A(x1, y1) P 1:1 

Section Formula B(x2, y2) 

1:1 'P' 

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

Points of trisection 

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

2:1 AB 1:2 AB P 

A(x1, y1) m1 : m2 AB p(x, y) 

B(x2, y2) 

333



2:1 1:2 

(Section formula) 

P = P

P = 

Q = Q 

= 

Centroid of triangle 

AB AC BC F E D ABC 

CF BE  AD BC A 

2:1 'G' 

 AG : GD = 2 : 1

CG : GF = 2 : 1 GE = 2 : 1

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

BC AD 

D = 

2:1 AD G 

G (x, y)

334



G(x, y) =

G = 

2:3 (8, 10) (3, 5) 5-

P(x, y)

P(x, y) =   

x = 

y = 

P(x, y) = (5, 7)

(x2, y2) (x1, y1) M(x, y) 6-

(x2, y2) (x1, y1) M(x, y) 

M(x, y) = 

(12, 7) (2, 7) 

M(x, y) = 

M(x, y) =  (7, 0).

335



B( 7, 4) A(2, -2) 7-

AB Q P 

AP = PQ = QB

AB P

1:2 

P

P(x, y) = 

P(x, y) = 

P(x, y) = 

2:1 AB Q

= 

= 

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

(2, 5) (2, 2) ( 4, 6) 8-

= 

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

(0, 3) 

336



3 -

2:3 (4, 3) (1, 7) .1

( 2, 3) (4, 1) .2

( 1, 4) (3, 0) .3

(-3, 6) (6, -3) (-1, 3) .4

(8, 6) (6, 4) (3, 1) .1

[AB + BC = AC C B A ]

(3, -5) (15, 8) (5, 10) (-7, -3) .2

[AC BD AB = CD BC = AD ABCD ]

2:7 (3, -8) (-6, 0) .3    

[ ]

(-4, 8) (2, 6) .4 

2:1 1:2 AB Q P ]

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

[AB = BC = CA AC BC AB ]

( 5, 6) (3, 2)   .6      

[ ]

( 3, 6) (6, 3) ( 1, 3) 6 .7

[ ]

P(x, y) (0, 0) .8

(0,3)  (4, 0) ( 4, 0) .9

[ AC BC AB ]

( cos , sin ) (sin , cos ) .10

[ cos2  + sin2  = 1 ]

337



( 4, 1) (2, 5) .11   

[ ]

b P( 1, 1) R(1, b + 4) Q( 3, b) .12

[ P QR ]

[ ] x 5 (0, x) (4, 0) .13

5 (D) 4 (C) 3 (B) 2 (A)

[ ] A(4, -3) .14

3 (D) 5 (C) 7 (B) 1 (A)

[ ] ( 3, 3) (5, 7) (7, 5) .15

(3, 5) (D) ( 3, 5) (C) ( 3, 5) (B) (3, 5) (A)

[ ] (0, 8) (6, 0) .16

(4, 3) (D) (0, 0) (C) (6, 8) (B) (3, 4) (A)

'O' YY' Y XX' X

(0, 0) 'O' 

Q4 Q3 Q2 Q1 

(0, y2) (0, y1) |x2  x1| (x2, 0) (x1, 0) 

|y2  y1| 

(x2, x1)2 +  (y2, y1)2  B(x2, y2) A(x1, y1) 

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

m1 + m2 = 0 P(x, y) 

1:1  

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

338



5.1.0

(Field)

5.1.1

1-

2-

2 2 (ii) (i)

6

(i) (ii)      

339



(b) (b) 

A = 

AD BC DABC 

ABC 

A = bh

 (b) (l) 

A = lb

A = 

d2 d1

340

D

A B

C



 x

b a 

= 

h2 h1 AC 'd' 

AC 

341

h1 = 

h2 = 

d = 

h = 
b = 



4 6 1-

6 = (l)  

4 = (b)  

342

l = 
b = 

a = 

a  

a, b =  

h, - )

b -  

 h= 

a = 

d1 

d2 



(A) =

= 4 6 = 24 

(P) = 2(l + b)

= 2(6 + 4)

= 2 10

= 20

DE = 4 AB = 10 ABCD 2-

AD =  5 BF (ii) ABCD (i)

10 = (b)  (i)

4 = (h)    

bh = ABCD

10 x 4 = 40

= BF (ii)

AD = h = 4 BF = h 

ABCD (A) = 40 

A = bh

40 = 5 x BF     

BF = = 10 cm

ABC 3-

13 = (b) 

6 = (h) 

 = bh

= x 13 x 6

= 13 x 3 = 39

343



344



ABCD 4-

7.5 =    d1

5.6 =    d2

A = x 7.5 x 5.6 = 

21 =  

21 = ABCD 

8 24 480 5-

24 =

x =

480 =

8  =

 = (a + b) x h

480 = (24 + x) x 8

480 = 95 + 4x
4x = 480  96

x = = 96

96 = 

ABCD 6-

345



AC = h1 + h2 = 12 cm

(BD) = 11 cm

 = d (h1 + h2)

 =  x 11 x 12

 =  11 x 6 = 66

346



5.1.2

347



3 40 60 1-

3 ABCD

EFGH ABCD 

60 = 

40 =         

40 x 40 = ABCD

2400 =   

3 = 

66 = 60 + 3 + 3 = 

= 40 + 3 + 3 = 

66 x 46 =  

3036 =

= 

3036 - 2400 = 636 

3 60 90 2-

(i)

10 (ii)

PQRS ABCD

3 EFGH 

EFGH PQRS (i)

348



KLMN 

PS  =  60 m PQ  =  3 m;

EF  =  90 m EH  =  3 m;

KN =   3 m KL  =  3 m;

=  PQRS +  EFGH -   KLMN

= (PS  PQ) + (EF   EH) - (KL  KN)

= (60  3) + (90  3) - (3  3)

= (180 + 270 - 9) = 441

110   =   (ii)

110 x 441 =

110 x 441 =

48, 510 =

2.5 45 .1

12.5 18   .2

50 

5.1.3

349



P, Q, R, S, T .1

PS .2

L T PQRS .3

AQ = 40m A Q .4

.5

.6

.7

AC = PC - PA

= 110 - 30 = 80m

CS = PS - PC

= 200 - 110 = 90m

DS  = PS - PD

  = 200 - 160 = 40 m

BD = PD - PB

 = 160 - 70 = 90 m

 APQ =  

 =  = 60

AQRS   = 

= 

350

R



                 = 

               = 80  50

    = 4000 m2.

          CRS = 

    =  

    = 2700 

  PLTS = 

    =  

    =  ( TL = BD = 90)

    = 3625

          = 600 + 400 + 2700 + 3625

    = 10,925

BPL + BLTD + TSD PLTS 

351



352

.2



5.1.4

3 I-

1 II-

iii ii

iv 64 

      

32 32 64 

(iv)

=  = l b 

= 

= = r2          

= r2   

2 r = r 

=        

r =  r +  2r  = = =

353

(vi) 



22 

r

= 2 r

2 r =  22  

r = =  cm = 3.5 cm

= 3.5

= = 38.5

= =  = 19.25 

5.1.5

r R 

= 

= R2  r2 = (R2  r2)

(R2  r2) = (R  r))(R  r) =

4 10
(i)   

(ii)  
10 = (i)

= r2

= 3.14 x 10 x 10

= 314 

354



4 = (ii)

= r2

=  x 10

= 3.14 x 16
= 50.24

=  (iii)

=  (R + r)(R  r)

=  (10 + 4)(10  4)

=  x 14 x 6

= 263.76  

355



(l) 

x r 

l 

5.1.6

r2 = 

x0

356



= x0 = 3600

OAB = 

7 1800

x0 = 180 r = 7

= r2 

= 7.7

264 .1

15.4 (iii) 4.2 (ii) 3.5 (i)

264 .2

3 : 4 .3

Roller 2200 200 .4

25 .5

264 .6

45 2.5 .7

A,  B,  C,  D  .8 

ABCD 

7 

357



358

.9   

r2 =          r

2 r2 =            r

r2 =             

r + 2r = r 

= __ r

R2  r2) = 

R (R + r)(R  r) =

r
____ x 2 r =

____ x 2 r2 =

 ___ = r l 

1
2

36
7

x0

3600

x0

3600

lr
2



5.2.0

5.2.1

5.2.1

3 (b) 5 (l) 

2 = (h) 

BCGF ADHE

6 

6

6 

359



= 

=  (1) + (2) + (3) + (4) + (5) + (6)

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

= (1) + (3) + (4) + (6) 

h = 2 b = 3 l = 5

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

= 2 x 31

= 62 

l = b = h = a

= 2(lb + bh + lh) 

= 2(a2 + a2 + a2)

= 2(3a2)

= 6a2 

5.2.2

360



'l' 

= 

= lb x h

h b l =   lbh   

'a' 

= a3

1350 :1-

6a2 = 

6a2 = 1350

6a2 = 

6a2 = 225    

a = 15      

15 = 

15 =  a3  =  (15)3 = 3375

5 6 8 :2-

= 2h(l + b)

= 2 x 5(8+6)

   = 10(14)

=140 

361



2(lb + bh + lh) =

= 2(8 x 6 + 6 x 5 + 8 x 5) 

= 2(48 + 30 + 40) 

= 2(118) 

236  =

 = lbh

= 8 x 6 x 5 = 240   

   

h = 8 b = 10 l = 12 .1    

10 .2

50% .3

1000 .4

.5

.6  

(i)

(ii)

10 12 .7

75

10 15 1200 .8

3 4 5 .9

1728 .10
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5.2.3

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

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

(iii)

= (h = b)

r = (2  r = l)

 = 

= 

= 2 r x h

= 2 rh

363



=  2 rh

=  + + 

= 2 rh + r2 +  r2

 = 2 rh + 2 r2

= 2 r (h + r)

= 2 r (h + r) h r 

h r 

=  r2

=  r2 h

=  r2h

 =  r2h

h r 

364



20 14 :1-

20

= h = 14 cm

=  r = 20 cm

= V = r2h

=    

= 17600

= 17600

4 4 11 :2-

= r
= h
= 2 r = 11

r = cm

h = 4cm      

V = r2h  

=        

= 38.5

365



5.2.4

(i)

(ii)

(i) 

(ii) 

(iii)

366



DAOB

(h) 

 AOB (r)

AB2 = AO2 + OB2 

AB2 = h2 + r2 l AB 

 l2 = h2 + r2   

l = 

(a) (i)

(b) AOB (ii)

 AB B A (iii)

(c) Cello Type

(iv)

AB OB OA

367



OB OA 

AOB 

h b1, b2, b3, ...

= 

= 

= 

= B A

= 

=  rl.

=  rl

=  r2.

= +

=  rl +  r2

=  r (l + r)

=  r (l + r)

368



(i)

(ii)

(iii)

= _ r2h

h r 

369

1
3



158.4 5.6 :1-

l = h = 5.6 =

= rl = 158.4 

l2 = r2 + h2

h2 = r2  l2

= 92  (5.6)2

= 81  31.36

h2 = 49.64.

h =   

h = 7.05cm

8 3 :2-

70 (i)

tent 3.5 (ii)

8 = 

r = 4

h = 3m

l = =  

= 

= 

370



lr =

=           

= 

= 

=  

(ii)

= 

= 

= 4400

(ii)

____________ = 

= 

14.36 = 14 = 

8 308 .1

.2

14 7.5 15 22 .3 

371



10 3.5 .4

(i)

40 (ii)

77 38.5 .5     

7 462 .6

14 308 .7

(i)

(ii)

2160 15 .8

254 __ 1159 __ .9     

5.2.5

(i) 

3D 

372

5
7

4
7



tennis

= 4

= 4 r2

= 4 r2 r

r =

373



= 2 r2

 = 2 r2

r2 =

= +

= 2 r2 +   r2

= 3 r2

= 3 r2

= 

154 :1-

= 4 r2

4 r2 = 154

374



= 154

r2 = 

r = 

r = 3.5

35 5 :2-

r R

5 =  

  R = (r + 5) cm

= (35 + 5) cm

= 40 cm.

= + +

= 2 R2 + 2 r2 + (R2  r2)

=  (2R2 + 2r2 + R2  r2)

= (3R2 + r2)

= 

= 18935.71 

375



3.5 :3-

=

=  

= 

= 89.8 

3.5 .1

108 .2

44 euator .3

5 21 .4

2:3 .5

(  = 3.14) 10 .6

28 14 .7

5 0.25 .8

11.34 2.1 .9

3 5 .10

376



4 6 

h  b l 

=  2(lb + bh + lh)

=   2h(l + b)     

= lbh

l 

= 6l2

= 4l2

= l3

h r 

= 2 rh      

= 2 r (r + h)

= r2h

l2 = h2 + r2

r h 

377



l h r 

=  rl

= r (l + r)   

= __ r2h

r 

=  4 r2

= ___ r3

r 

=  2 r2

=  3 r2

= ___ r2

378

4

3

4
3



5.3.0

5.3.1

379



5 

= + +  

380



=   +

Crayons :1-

3.5 5 

= +

= 

= 

= =

= 

= 

= rl

= 

=  

381



= 

=          

= 39.6

14 6 .1

 = 3.14

8 .2

6 10

64 .3

64 .1

8 1.4 .2   

20 

.3

14 .4

5

382



6.0

0o, 30o, 45o, 60o, 90o

6.1

29,029 8.848 

45 

150 

383



Trignometry 

‘Metron’ ‘Three’ ‘Gonan’ Trignometry 

Trignometry 

6.2

900 

C DABC 

AB 

AB2 = BC2 +AC2

AC = b BC = a AB = c

c2 = a2 + b2

PQ QR = 24 PR =7 R PQR 1-

24 7

PQR

PQ

PR = 7 QR = 24

PQ2 = PR2 + QR2

= 72 + 242

  = 49 + 576 = 625 = 252

PQ2 = 252 PQ = 25

384



OA

OP PA

370 15 10 7

370

AB 

AC BC 

385



A C .1

.2

Q Q (i)

R R (i)

PQ = 17 Q = Q P = 900 PQR .3 

Q QR = 8

A ABC

sin A A

A

Tangent A A A ABC

Tangent A cosine A sin A 

Tan A cos A sin P

386

=





tan x cos x sin x XY = 4 XZ = 5 3-

X = x0 Y = 900 XYZ

XY = 4 XZ = 5 X = x0

YZ 

YZ2 = XZ2  XY2 = 52  42  

= 25  16 = 9 = 32.

YZ2 = 32 YZ = 3

sin x = cos x = cos x = tan x = 

  
.1

sin A, cos A, tan A (i)

sin C, cos C, tan C (ii)
R PQR .2

 tan sin QR = 12 PR = 5 P = Q 
tan C cos C sin C AB = 6 AC = 10 B ABC .3

 

cos R sin R cos P sin P PR = 7 PQ = 5  PQR .4
sin P - cos R 

A 

    

 

388

tan A



Contangent A Secant A cosec A tan A cos n sin A

tan A sec A cosec A Contangent A Secant A Cosecart A

sin x =  cosec x = 

cos x = sec x = 

tan x =  cot x = 

 A sin sin A .1

sin x   sin .2

.3      

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

BC = 12 AC = 5  P C ABC :4-

BC = 12 AC = 5 B = 

AB 

389



  AB = 13 cm

cosec 

 B = 900 ABC .1

tan  sec  cosec  tan  = x/z cos  = z/y sin  = x/y .2

QR = 8 PR = 15 Q = Z R PQR .3

cos A sin A AC = 41 AB = 4 BC = 5 B = 900 ABC .4

tan A

cos cot C sin C  AC 41 BC = 9 AB = 40 B = 900 ABC .5     

 cots A A

cosec C sec C AC = 2  2 AB = BC = 2 B = 900 ABC .6

cot C 

390



6.3

00, 300, 450, 600, 700

sin 300 

sin 300 

1 :2 900 600 300

sin  300 = 600  = 300 = 900 ABC

AC = 2 AB = BC = i 

sin 300 = cosec 300 = 2

cos 300 = sec 300 = 

tan 300 = cot 300 = 

600

600 

600 ABC

 = 

= 1

= 2

sin 600 = cosec 600 = 

cos 600 = sec 600 = 2

tan 600 = cot 600 = 

450

450 

900 450 450 

391



AB = BC  AB = 

BC = 1

AC2 = AB2 + BC2

= 12 + 12 = 1 + 1
    AC2 = 2

AC = 

BC = 1 

AB = 1

AC = 

sin 450 = cosec 450 = 

cos 450 = sec 450 = 

tan 450 = cot 450 = 1

900 00 

00 

OP 

Q OR = 1

RQ 

RQ ('Q') OP OR

392



RQ 00 

OQ QR RQ 

 = 00

RQ = 0

OQ = OR = 1 

sin 00 = cosec 00 =  (not defined)

cos 00 = sec 00 =

tan 00 = cot 00 =  (not defined)

900 

'1' OP 

OR = '1' OP  

RQ 

 

OR OP (' ')

RQ 

 

OR = OQ OQ OR 

 = 900 

 = 900

393



OQ = OR = 1   RQ = 0 

sin 900 =         cosec 900 =     

cos 900 =       sec 900 =  (not defined)

tan 900 = (not defined) cot 900 =       

900 600 450 300 0

sin 300 = sin 300 

tan2 cos2 sin2 (tan )2 (cos )2 (sin )2

394



cos 600 + sin 300  tan 450 :5-

 cos 600 = , tan 450 = tan 450 

cos 600 + sin 300  tan 450

= 1  1 = 0

cot2 300 + sec2 450  cosec2 450  cos 600 :6-
cos 600 =  cosec 450 =  sec 450 = cot 300 =

cos2300 + sec2450  cosec2450  cos600

= 

= 3 + 2 + 2  = 5 + 1 = 6

:7-

sin 900 = 1 cot 450 = 1 sec 600 = 2 cosec 300 = 2 tan 450 = 1

A = 300 tan2A = :8-

tan 600 = tan 300 = A = 300

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

395



RHS = 

 LHS  =  RHS.
B A A < B 00 <  A + B < 900 cos (A  B) = 1 sin (A + B) = 1 :9-

 sin 900 = 1 Since,  sin(A + B) = 1 

sin (A + B) = sin 900

  A + B = 900    ...(i)  

cos (A – B) = 1 cos00 = 1

A  B = 00 (ii)

(ii) (i) 

A + B + A – B = 900  + 0

2A = 900  A = 450

B = A = 450 (ii)  

A = 450  B = 450

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

cos (200 + x) = sin 300 

sin 300 = cos 600 = 

 cos (200 + x) = cos 600

        (200 + x)  = 600

   x = 600 – 200 = 400

Hence, x = 400.

tan 2x – = 0 x :11-

tan 2x – = 0
  tan 2x = = tan 600

  2x =  600  x =  300

396



900 600 450 30 00

AC AB BAC = 300 BC = 5cm B ABC :12-

BC = 5 A = 300 ABC = 300

sin A = 

sin 300 =  

397



AC = 2 × 5 = 10

AB2 = AC2 – BC2 

 

AC = 10 AB = 

B A AB = 8 AC = 4 C ABC :13-

AB = 8 AC = 4

sin B =  = sin 300

B = 300   B = 300

ABC

A = 900  B = 900 – 300 = 600

   B = 600   B = 300

XZ YZ A = 450 XY = 50 Z XYZ .1

PR QR R = 300 PQ = 5 Q PQR .2

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

C CP PC = 50 MP = 50   2 M = 900 MPC .4

GD GO G = 36.870 OD = 30  '0' GOD

tan(36.870)    3
4

398



6.4

20.029 8.848 

150 45 

'C' (P) 

'O'  

OB OQ OP P 'O' 

'O' 

OY OX 

O = X= 

399



d :14-

m :15-

DAC = ACB = b 

1 :16-
h 2 

BDA = DAE

400



 600 10 .1

20 400 .2

600 .3

10 600 : 17-

600 AC

10 = AC

AB B A 

AB AC A

cos A = 

cos 600 = 

             

AB = 5

5 = 
300 30 : 18-

(  = 1.73)

h AB 

A A

A

600

401



B 30 C 

BC = 30m
BCA = 300

 ABC, tan 300 = 

300 7 : 19-

 h BC 

h AB 

AB = = h 

ABC, tan  = 

tan  =

tan  = 

tan 300 = 

 q = 300

300 = 7 

20 450 : 20-

OP 450 OR

OR OP || QR 

20 = OQ 

OR = d 

402



sin 450 =   OQR 

600 100 .1

3 600 .2

600 50 .3

12 300 .4

600 100 .5

100 10 .6

600 : 21-

300 40

BC = x R

300   600 D C 

  ABC   

=  

403



h = x (i)

ABD 

  

(ii)

(ii) (i)

3x = x + 40x 

2x = 40 

    x = 20

h = (i)

3.464 20 = 

50 600 300 : 22-

x = AB 50 PQ 

 AQB = 300 PBQ = 600 

tan 300 = ABQ

QB = (i)

PBQ

tan 600 =

OB = 

404



(ii) (i)

600 450 100 : 23-

B A 100 PQ 

600 450 B A 

XQA = QAP = 600 

YQB = QBP = 450

QPB

BP = 100 (i)

QPA 

AP = 

AP = 57.74 …(ii)

AP + PA

    = 100 + 57.74 

    = 157.74 

405



100 .1

300 600 

600 3000 .2

450 

300 4 .3

600 

QR = 25 PR = 7  P = Q R PQR .1

C AB = 6 AC = 7.5 B ABC .2

sin R cos P sin P QR = 2 PQ = 1 O DPQR .3

sin P = cos R cos R 

.4

(i) Sin60o  cos30o + sin30o cos60o

(ii) tan2 60o + 3cos2 30o  2 sec2  30o  cot2  60o

(iii) tan260o  sin230o  cos260o

(iv) (cosec245o sec230o)(sin230o + 4 cot245o - sec260o)

(v)

(vi)

406



x sinx = cos x x .5

600 a = 300 sinA = tanA cosA .6

<A = 30 450 cos 2A = cos2A - sin2A .7

 B A 00 < A + B < 900 tan (A - B) = 1 tan(A + B) = .8

x x sin (2x + 10)0 = 0.5 .9

x 2000 < x < 2050 tan (5x - 2020)0 = 1 .10

 5 stringer .11

 300 100 .12

300 600 .13

450 600 7 .14

600 300 10 .15

450 300 .16

100

600 300 45 .17

300 80 .18

160

10 .19

=1.73 450 600 

.20

407
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7.1.0

7.1.1

409



7.1.2

(i)

(ii)

(iii)

(iv)

.1

.2

(iii) iv, iii, i

7.1.3

50

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

(Raw data)

410



(Range)

50 7

 = 50  7 = 43 

50 7

(i)

60% (ii)

50 25 (i)

15 25 (ii)

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

34

60% 50 (iii)

30 60% 9

50 10  1-

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

411



1

2

3

4

5

6

7

8

9

10

|||| |

|||| |

|||

|||| ||||

|||| ||

||||

||

|||| |

|||

||||

6

6

3

9

7

5

2

6

2

4

50

9 4 4 9

(i)

I (ii)

(iii)

(i)

(iii) (ii) 

412



1-3 |||| |||| |||| 15

4-5 |||| |||| |||| | 16

6-10 |||| |||| |||| |||| 19

50 2-

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 30-39

10 39

30-39
40-49
50-59

60-69
70-79
80-89

90-99
100-109
110-119

|||| |
|||| |||
|||| ||||

|||| |
|||
||||

|||| ||
|||
|||

6
8
9

6
3
5

7
3
3

50

413



30-39, 40-49

... 

-

=

36-40 30-35

20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99
100-109
110-119
120-129

19.5-29.5
29.5-39.5
39.5-49.5
49.5-59.5
59.5-69.5
69.5-79.5
79.5-89.5
89.5-99.5
99.5-109.5
109.5-119.5
119.5-129.5

39.5

40-49 30-39

29.5-39.5 39.5

39.5-49.5

39.5-49 39.5 29.5-39.5

414



...... 50 60 40 50 30 40

99.5 - 89.5 = 10) 10 90-99

% 30  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

84-86, 86, -88 (i)

(ii)

(i)

84-86
86-88
88-90
90-92
92-94
94-96
96-98
98-100

|
|
||
||

|||| ||
|||| |
|||| ||
||||

1
1
2
2
7
6
7
4

 99.2 - 84.9 = 14.3 (ii)
[ 96-98 96 90-92 90 ]

.1   

5 6 7 8 9 10

5 11 19 31 40 45

32 .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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30 .3

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 

49 10-19 0-9

40 .4

25-31
31-37

37-43
43-49
49-55

12
15

7
5
1

40

(i)

37-43 (ii)
49-55 (iii)

53, 61, 48, 60, 78, 68, 55, 100, 67, 90 .1
.2

5 6 7 8 9 10

8 22 15 25 32 40

36 .3    
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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30 .4

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

C B A (SMS) .5

C B A Options

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

417



n

n

418



7.2.0

7.2.1

20 200 50   1-

 2-

1 2 3 4 5 6 7 8 9 10

12 14 15 15 15 16 17 18 90 95

  3-

15% (1)
12% (2)
60% (3)

13% (4)

30.7
18 12

419



Option

3

5

5th 4th 3rd 2nd 1st

100 31 76 50 50

10 100 100 23 65

= 61.4

= 59.6

31 50 50 76 100

10 23 65 100 100

65

50

5

100 50

7.2.2

420



   

0.5 8 3 12 5 4 1-

0.5 8 6 3 12 5 4

 7 = (n) 

 = 

 n  x1, x2, x3....xn 

= = 5.5

P 15 17 P 13 18 12 10 2-

   

15 = 

90 = 70 + P

P = 90  70
P = 20. 

40

41 37 35 33 32 30 (x)

2 3 6 15 9 5 (f)

40

5x30=150 5 30

=  = 33.40kg.

=

421



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

=

3-

25 20 15 10 5 x

5 7 25 10 3 f

fi x xi 1-

fi x xi fi x xi ( fi) 2-

 = 15.1 3-

fi xi fi xi

5 3 15
10 10 100
15 25 375

20 7 140
25 5 125

fi = 50 fixi = 755

A 7.5 4-
10 9 8 7 6 5

4 8 A 17 10 3

( fi) = 42 + A

fi × xi ( fi xi) = 306 + 8A

= 7.5

422



   7.5(42 + A) = 306 + 8 A

   7.5 x 42 + 7.5A = 306 + 8A

   315 + 7.5A = 306 + 8A

   315  306 = 8A  7.5A

   9 = 0.5 A

  A = 18

5-

X 10 12 14 16 18 20 22
F 4 5 8 10 7 4 2

(i)

xi fi fi xi

10
12
14
16
18
20
22

4
5
8

10
7
4
2

40
60

112
160
126
80
44

= 40 = 622

(iii)

A=16 16

423



40 = 
xi fi di = xi A fi x 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

60 + 40 = fi x di

 fi di = 18

= 

= 16  0.45  
    = 15.55.

30 ZPHS Sangam 5-

(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

(xi) (fi) fi x xi

10 1 10

20 1 20

36 3 108

40 4 160

424



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

fi =30              fi xi = 1779

 

59.3=

15 6

40-55 4 40

25-40

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

2 3 7 6 6 6

(Mid point)

(Class marks)

+

2

425



10-25

xi

fi xi xi fi 

35.0 17.5 2 10-25

97.5 32.5 3 25-40

332.5 47.5 7 40-55

375.0 62.5 6 55-70

465.0 77.5 6 70-85

555.0 92.5 6 85-100

fi xi = 1860.0 fi = 30

fi xi 

= 

Direct method

62 59.3 (6)

fi  xi 

fi s

xi s xi s

6 xi s

a xi s

x1, x2 ......, xn  xi 

a = 62.5  a = 47.5

426



 d1 a xi s  a = 47.5

di =  xi - a = xi - 47.5

fi di di  fi 

  di = xi  a = xi  47.5 

x (fi) (xi )
di = xi a  fi di

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

a xi di

a d 

  

            

  

        

       

427



fi  fi di a

4 15 '4' 

fi 15 

'15'

h a

fiui fiui ui

h h = 15

(fi) (xi)
di = xi a        xi a fi ui

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  fi ui = 29

428



fi fi xi 'a' 

 = 47.5 + 14.5 = 62.

62

d1s 

h a

429



:7-

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

6 11 7 4 4 2 1

(NCERT)

xi 

h = 10 a = 50 

di = xi - 50

ui di

C.I

xi
di =

xi

  ui 
 xi fixi fidi fiui

15-25

25-35

35-45

45-55

55-65

65-75

75-85

6

11

7

4

4

2

1

20

30

40

50

60

70

80

18

22

7

0

4

4

3

 fi = 35

fi = 35, fixi =1390, fidi = 360,  fiui = 36  

430

=



39.71 

xi 

di S h

:8-

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

7 5 16 12 2 3

a = 200 xi‘s 

h = 20 

C.I

xi
di =

xi

  ui 
 xi fixi fidi fiui

20-60

60-100

100-150

150-250

250-350

350-450

7

5

16

12

2

3

20

30

40

50

60

70

80

  

152.89 45 
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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

K 7.2 .3

x 2 4 6 8 10 12
f 4 7 10 16 K 3

7.2.3

n 

n 

100 

7500 8000 8500 9000 9500 10000 1100

4 18 30 20 15 8 5
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N

51 50 N = 100 

8500 51 50 
8500 

(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

29 60 - 70 = 26.5 n = 53 

(Medium class) 60 - 70 26.5 

433



= 

= l

= n

= cf

= f

= h

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

= 

=      

= 66.4.

66.4 66.4 

51 9-

 140 145 150 155 100 165

4 11 24 40 46 51

165, 160, 15, 5, 150, 145, 140

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

434



140

140-145

145-150

150-155

155-160

160-165

4

7

18

11

6

5

4

11

29

40

46

51

140 140 4

140 4 145 11 4

11  4  = 7 140-145 

n = 51 

= = 25 5

145-150 25.5

145-150

l = 145

ef = 11

f = 18

h = 5    

= 

= 

149.3 50% 149.3 

149.3 50% 
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100 y x 525   10-
Fr C.I

CI 0-100 100-
200

200-
300

300-
400

400-
500

500-
600

600-
700

700-
800

800-
900

900-
1000

Fr 2 5 x 12 17 20 y 9 7 4

n = 100
x + y = 100 - 76 = 24 ... (1)

500-600 525 

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

(Median) = 

525 = 500 + 

525  500 = (14  x) x 5
25 = 70  5x
5x = 70  25 = 45

   x = 9

(1) x = 9
9 + y = 24
y = 24  9
y = 15     
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400 .1

1500-
200

2000-
2500

2500-
3000

3000-
3500

3500-
4000

4000-
4500

4500-
5000

14 56 60 86 74 62 48

30 .2

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

2 3 8 6 6 3 2

Mode 7.2.4

11-

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

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

6 7 8 9 10

4 5 1 2 1

5 7 

7 

7 

100 20 12-

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

91-100, 81-90, .....

437



(b)

(c)

(a)

91 - 100

81- 90

71 - 80

61 - 70

51 - 60

9

6

3

0

2

20

11

5

2

2

20

9 9-100 (a)

81-90 10 10 20 (b)

81-90 81-90 10 

Mode = 

= l

= h

= f1
= f0
= f2

438



20  13-

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

7 8 2 2 1

(Mode Class) 3-5 8 

3-5

l = 3 3-5 

f1 = 8 h = 2 

f0 = 7 

f2 = 2 

Mode  =                 

= 

3.286 

30 14-

(fi)  (xi) fixi
10-25

25-40

40-55

55-70

70-85

85-100

2

3

7

6

6

6

17.5

32.5

47.5

62.5

77.5

92.5

35.0

97.5

332.5

375.0

465.0

555.0

fi = 30 fi xi = 1860.0
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40-55 7

40-55 

l = 40

h = 15

fi = 7

f0 = 3

f2 = 6

Mode = 

= 

62 (1) 52 (Mode) 

62 52 

.1

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

6 11 21 23 14 5

225 .2

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

4000-
5000

5000-
6000

6000-
7000

7000-
8000

8000-
9000

9000-
10000

10000-
11000

14 18 9 7 6 3 1 1

103, 105, 102, 104 .1

605, 710, 745, 835 .2

30 .3

49 40 83 49 73 40

40  91 31 37 91 27 

62  73  49 17 73 31

35 80 50 49 62 40

28 31  49 73 62 40 

.4

6 .5

74 121 40 82 70.5 130.5

.6

150-160 160-170 170-180 180-190 190-201

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

35 15 .8

3 5 6 11 15 14 13 7 12 10

4 6 5 3 1 7 3 2 3 1

11 .9

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

.10

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

20 .11

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

1 2 1 5 6 2 3

50 .12

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

12 14 8 6 10

18 .13

f 

11-13 13-15 15-17 17-19 19-21 21-23 23-25

7 6 9 13 f 5 4

442



.14

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

6 11 21 23 14 15

200 .15

1000-

1500

1500-

2000

2000-

2500

2500-

3000

3000-

3500

3500-

4000

4000-

4500

4500-

5000

24 40 33 28 30 22 16 7

68 .16

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

4 5 13 20 14 8 4

y x 28.5 60 .17

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

5 x 20 15 y 5

100 .18

60 18

20 25 30 35 40 45 50 55 60

2 6 24 45 78 89 92 98 100
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(i)

fi xi s xi 

 (ii)

(iii)

h a 
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7.3.0

(Ogive Curves) 

7.3.1

(Variable) 

'x' 

xi xi (i = 1, 2, 3 .....)  

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

445



7.3.2

40 

A

B

C

D

E

13

9

6

7

5

X 

Y 

7.3.1.1 

'A' 

A (i)

E (ii)
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Y 7.1.3.1.2
X

7.3.1 ZPHS 2020-21 2016-17 

(i)

250 (ii)
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(iii)

(iv)

2016-17 2017-18 

ZPHS 2020-21 2016-17 (i)

250 2017-18 (ii)

2020-21 (iii)

250 2017-18 (iv)

150 2016-17 

2020 2016 

2016 2017 2018 2019 2020

12 10 11 10 7

:1-

Y X 

Y X :2-

X :3-

:4-

216 :  2.5
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2017 :    3

2018 : 4

2018 :     6

2020 :    5.5

4:

X

2020 2016 

_____ (i) .1

______ (ii)

_____ (iii)

.2

449



(i)

(ii)

(iii) 

(iv)

5 .3    

(i)

(ii)

4 (iii)

(iv)

7.3.3

450



0-10 11-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

3 5 9 10 15 19 13 11 9 6

(i)

(ii)

(iii)

(iv)

10 10 (i)

(ii)

(iii)

(iv)

X 
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11-20

21-30
31-40
41-50

51-60
61-70

10

15
25
30

20
5

10.5-20.5

20.5-30.5
30.5-40.5
40.5-50.5

50.5-60.5
60.5-70.5

1-

X 2-

 Y 3-

4-

7.3.4
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11 - 20

21 - 30

31 - 40

41 - 50

51 - 60

61 - 70

10.5-20.5

20.5-30.5

30.5 - 40.5

40.5 - 50.5

50.5 - 60.5

60.5 - 70.5

10

15

25

30

20

5

G F E D C B 

BCDEFG

10.5 - 20.5 

G A 60, 5-7, 5 

ABCDEFG 
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25 45 

0 - 5
5 - 10

10 - 15
15 - 20
20 - 25

7
10
14
8
6

2.5
7.5

12.5
17.5
22.5

45

1-

2-

F E D C B 

3-

H 4-

0-5 X A

0-5 X 
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G F A B 5-

50 

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

5 10 13 18 4

1-

2-

1 = 1 X

1 = 2 Y

(x, f) 'f ' 'x' 3-

4-

(f) (x) (x, f)

0-10

10-20

20-30

30-40

40-50

50-60

60-70

0

5

9

16

11

3

0

5

15

25

35

45

55

65

(5, 0)

(15, 5)

(25, 9)

(35, 16)

(45, 11)

(55, 3)

(65, 0)

455



.1

_________ (i)

____________ (ii)

________ (iii)

 _______  (iv)

45 (IQ) .2

IQ 60-70 70-80 80-90 90-100 100-110 110-120 120-130

2 5 6 15 12 9 5

250 .3

100-150 150-200 200-250 250-300 300-350 350-400

30 42 50 55 45 28

456



.4    

(i)

(ii)

145 (iii) 

140 (iv)

(Ogive Curve) 7.3.5

'Ogee' 'Ojeev' (Ogive) 

'S' 'Ogee'

Ogee 15 14 

20 32 

0-4 4-8 8-12 12-16 16-20

2 5 12 10 3

457



(f) (UB) (L, B, f)

0-4

4-8

8-12

12-16

16-20

2

5

12

10

3

4

8

12

16

20

2

7

19

29

32

(4, 2)

(8, 7)

(0, 19)

(16, 29)

(20, 32)

1-

2-

Y X 3-

1 = 1 X

1 = 4 Y

4-

5-

458



(f) (LB)

0-4

4-8

8-12

12-16

16-20

2

5

12

10

3

0

4

8

12

16

32

30

25

13

3

(0, 32)

(4, 30)

(8, 25)

(12, 13)

(16, 3)

Y X 

50 .1

200-250 250-300 300-350 350-400 400-450 450-500

5 7 14 8 6 10

Ogive 

459



70 .2

118-126 127-135 135-144 145-153 154-162 163-172 172-180

5 7 14 8 6 10 3

.1    

32 34 36 38 40 42

4 8 3 12 6 5

50 .2 

60-80 80-100 100-120 120-140 140-160

8 10 18 7 7

50 (IQ) .3 

(IQ) 60-70 70-80 80-90 90-100 100-110 110-120 120-130

3 6 7 11 9 9 5

600 540 .4 

360 400 440 480 520 560

90 115 130 85 70 50

250 .5 

500-550 550-600 600-650 650-700 700-750 750-800

30 40 52 55 45 28

(Ogive curves) .6 

20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

12 10 11 10 7 6 4 5
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175 .7 

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

4 6 8 12 24 6 48 31 24

50 (Cross - word) 

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

8
10
9

12
6
5

(i)

(ii)

40 10 .9
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40 10 (i)

(ii)

(iii)
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7.4.0

(Mutually exclusive events)

7.4.1

(i)

(ii)

(iii)

(iv)

(v)

463



(Games of choice) 16

4040 (Comte De Buffon)

0.507 2048

5067 10,000 (J.E. Kerrich)

(Karl Person) 0.5067=

12012 24000

0.5005

0.5 10

464



7.4.2
(Random Experiment and its Outcomes)

(1)

(Tails) (Heads)

(2)

6 5 4 3 2 1

4 (3)

4 3 2 1 0

6 5 4 3 2 1

4 3 2 1 0

(i)

465
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100 1 100 (ii)

.1

D,C,B,A (i)

20 1 (ii)

(iii)

3,2,1 (iv)

(1) .2

(Equally Likely Outcomes) 7.4.3

(T) (H)

50

60

70

80

90

22

26

30

36

42

28

34

40

44

48

100 48 52

(T) (H)
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(Trials and Events) 7.4.4

6 5

6 4 2

5
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(Linking the chance to Probability)

(Tail) (Head)

(H)

P (H) = = 0.5 50%

(T)

6 5 4 3 2 1 6

5 3 1 6

'A'

'A'

(Probability - A Theoretical Approach) 7.4.5

'Random Toss' 'Unbiased'

468

P(A)=



(Equally likely)

P(E) E

E

P(T) T

T

        

(Mutually Exclusive Events)

(Mutually Exclusive Events)

(Finding Probability)

Sample Space

 {H, T} (Sample space)

(Sample space) {R, B, Y, W}

469

P(E) =

P(T) =



(ii) (i) 1-

E (H)

(T) (H)

2 = 

 H   1 =  E

P(H) = P(E) =  E 

E

       

 'F '  (T) 

  =

P(F) = 

3 (ii 3  (i   2-

E 3 (i)

1, 2, 3, 4, 5, 6  

 = 6

 E = 1 3

P(E) = P(3) =

1, 2, 3, 4, 5, 6 F 3 (ii)

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

 = 6

1, 2, 4, 5, 6  F

P (F) = 

E (2) F (1)

3-

(iii) (ii) (i)

470

P(E) =



  

 R  B Y

3 = 

1 = Y (i)

P(Y) = 

P(R) = 

 P(B) =        

(i) 100 1 100 4-

(ii)

E (i)

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

E = 50 E

100 = 

P(E) = 

= 50 {1, 3, 5, .... 99} (ii)

P(E) = 

F E (2) (1) .1   

R B,Y (3)

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

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

1
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(Complementary Events and Probability)

P(E) + P() = 1

E F 

  ) = 1 E

P(E) + P(not ) = 1

P( ) = 1  P(E)

E

P(E) = 1  P( )

   

5 .1    

.2

5 (ii) 7 (i)

20 0 .3

.4

(ii) (i)

(Impossible and Certain Events)

 1, 2, 3, 4, 5, 6 

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

7 7 7

7

7 P(E) = = 0

7

6 (ii)

1, 2, 3, 4, 5 6 6

6 6

P(E) = = 0
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1

E P(E)

0 P(E) 1

.1   

(c) (b) (a)

 P  + P  = 1 .2

.3

4 (ii) 4 (i)

(iv) (iii)

E P(E) = 0.88 .4

P E P( E ) = 0 .5

10 15 .6

(ii) (i)

2 4 3 .7

(iii) (ii) (i)

(T) (H) .8

(T) .9

.10

12 (v) 10 (iv) 9 (iii) 8 (ii) 7 (i)

473



(F) (T) .1

1.01 (a)

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

1 (c)

0, P(E) 1 E (d)

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

200 100 .2

= 1  P .3

p

E P(E) = 0.05 .4

.5

(ii) (i)

0.992 .6

.7

(iii) 6 2 (ii) (i)

100 1 .8

.9

12 (ii) 12 (i)

2 (iv) 11 (iii)
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15 .10

(ii) (i) 5 3 .11

4 8 5 .12

(iii) (ii) (i)

2 50 (Kiddy Bank) .13

5

5(ii) 50(i)

4 20 .14

90 1 (Disc) 90 .15

5 (iii) (ii) (i)

8 5 (Aquarium) .16

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

(ii) 8 (i)

9 (iv) 2 (iii)
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(Elementary Event) 

P(E)  E 

E

0, < P(E) < 1

E P(E) = 1  E  P(E) = 0 

E E P(E) + P(E) 1

476

P(E) =
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