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DIET IASE

ZPHS ZPHS

APTWR PGT

ZPHS

ZPHS GHS

UPS ZPHS

GHS

ZPHS GBHS 

GHS ZPHS(U)

GHS, SMHM GHS

GHS ZPHS (U) 

 ZPHS (U) GHS
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1.0

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

(i)

5 10,000 100 (ii)

(iii)

(iv)

"0"

0, 1, 2, 3, 4.......... (Whole Number)

(Negative numbers)

Integers

(i)
(ii)

-3 1  (iii)
-3   -6 (iv)

1 Integers   

Integers 1
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-5 4, 6, -2, 0 (v)
 -1 0 1 0 (vi)

.1

.2

-8,  5 (iii) 3,  -2 (ii) -5,  -10  (i)

.3

-10, -15, -7 (iii) -4, -3, -5, 2 (ii) -5, 2, 1, -8  (i)

.4

5, 8, -2 (iii) -8, -2, -1   (ii) -2, -3, -5  (i)

4 0,-4,6 .5

.6

.7

(i)

(ii)

(iii)

2 Integers   

1
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"0oc" (iv)

"0oc" (v)

1.1

1.1.1

4 + 3 = 7

4 + 2 = 6

4 + 1 = 5

4 + 0 = 4

4 + (-1) = 3

4 + (-2) = 2

4 + (-3) = 1

1 (3, 2, 1, 0, -1, -2, -3)

3 4

4 1 2

3 4 -1
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4 -3 -2 

9 + 7 = 16 9 + 1 = .1
9 + 6 = 15 9 + 0 =
9 + 5 =     9 + (-1) =
9 + 4 =     9 + (-2) =
9 + 3 =     9 + (-3) =

     9 + 2 =

9+2, 9 +(-1), 9 + (-3), (-1) + 2, (-3) - 5 (i)

(ii)

(iii)

.2

.1

(i) 5 +7       (ii) 5 + 2       (iii)  5 + (-2)       (iv)  5 + (-7) 

4 Integers   

2

2020-21

SCERT T
ELA

NGANA



.2

(i)  7 + 4     (ii)  8 + (-3)      (iii)  11 + 3     (iv)  14 + (-6)     (v)  9 + (-7)

(vi)  14 + (-10) (vii)  13 + (-15)     (viii)  4+(-4)   (ix)  10 + (-2)

(x)  100 + (-80)     (xi)  225 + (-145)

(xii) (-5)+7 (xiii) (-15)-(1) (xiv) (-5)+(-3)

1.1.2

6 - 3 = 3

6 - 2  = 4

6 - 1 = 5

6 - 0 = 6

6 - (-1) = 7

6 - (-2) = 8

6 - (-3) = 9

6 - (-4) = 10

6

(3,2,1,0,-1,-2,-3)

3 6

1, 2 6
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6 -1

6 - (-1) = 7

6 -2 , -3 , -4 

.1

8 - (-1) = 8 - 6 = 2

8 - (-2) = 8 - 5 = 3

8 - (-3) = 8 - 4 =   

8 - (-4) = 8 - 3 =   

8 - (-5) = 8 - 2 =   

8 - (-6) = 8 - 1 =  

8 - 0 =  

8 - 6, 8 - 1, 8 - 0, 8 - (-2), 8 - (-4) (i)

(ii)

(iii)

.2

6 Integers   2020-21
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.1

(i)7 - 2    (ii)8 - (-7)    (iii)3 - 7    (iv)15 - 14    (v) 5 - (-8)   (vi) (-2)-(-1)

.2
(i)  17-(-14) (ii)  13-(-8) (iii)   19-(-5) (iv)   15-28
(v)  25-33 (vi)  80-(-50) (vii)  150-75 (viii)  32-(-18)
(ix) (-30)-(-25)

-6 .3

1.1.3

3 3+3+3+3 = 4x3 

 4 x 3 = 12 4 3 4x3

(-3) 4 4 x (-3)

4 x (-3) =  (-3) + (-3) + (-3) + (-3) = -12

4 x (-3) = -12 4 3 4 x (-3)

5 x (-4) =(-4)+(-4)+(-4)+(-4)+(-4)=-20 

7 Integers   
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5 x - 4 = - 20 5 4 5 x -4 

2 x -5 = (-5) + (-5)  = -10 

3 x -6 = (-6) + (-6) + (-6) = -18 

4 x -8 = (-8) + (-8) + (-8) + (-8) = -32 

.1

(i) 2 x -6 (ii) 5 x -4 (iii) 9 x -4

-4 x 3 

4 x 3 = 12

3 x 3 =9

2 x 3 = 6

1 x 3 = 3

0 x 3 = 0

-1 x 3 =-3

-2 x 3 = -6

- 3 x 3 = -9

-4 x 3 = -12

3 (multiplier)

-4 x 3 = -12

4 x -3 = -12

8 Integers   2020-21
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-4 x 3 = 4 x -3 = -12

4 x -5 = -4 x 5 = -20

2 x -5 = -2 x 5 = -10

3 x -2 =

8 x -4 =

6 x -5 =

1.1.3 (a)

-4 -3 

-3 x 4 = -12

-3 x 3 = -9

-3 x 2 = -6

-3 x 1 = -3

-3 x 0 = 0

-3 x - 1 = 3

-3 x - 2 = 6

-3 x - 3 = 9

-3 x - 4 = 12
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3 -4, -3, -2, -1, 0, 1, 2, 3, 4 -3

-3 -4 

- 4 x 4 = -16

- 4 x 3 = -12

- 4 x 2 = -8

- 4 x 1 = -4

- 4 x 0 = 0

- 4 x -1 = __

- 4 x -2 =__

- 4 x -3 =__

-4, -3, -2, -1, 0, 1, 2, 3, 4 -4

4

-3 x -4 = -4 x -3 = 12 

- 3 x -1 = 3

- 3 x -2 = 6

- 3 x -3 =9

- 4 x -1 = 4

- 4 x -2 = 8

- 4 x -3 = 12

10 Integers   2020-21
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(i)

(ii)

(iii)

1.1.3 (b)

(i) (-2) x (-3) = 6

(ii) (-2) x (-3) x (- 4) = [(-2) x (-3)] x - 4 = 6 x (-4) = -24

(iii) (-2) x (-3) x (- 4) x (-5) = [(-2) x (-3) x (- 4)] x (-5) = (-24) x (-5) = 120

(iv) [(-2) x (-3) x (- 4) x (-5) x (- 6)] = 120 x (-6) = -720

11 Integers   

-3

-9

3

-1

-3

1

0

0

0

0

1

3

2

-1

2

6

4

-2

3

9

6

-3

x

3

2

1

0

-1

-2

-3

-2

-6
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(i)

(ii)

(iii)

(iv)

6

(-1) x (-1) = __________ (a)

(-1) x (-1) x (-1) = __________ (b)

(-1) x (-1) x (-1) x (-1)  = __________ (c)

(-1) x (-1) x (-1) x (-1) x (-1)  = __________ (d)

4 2 (c) (a)

(d) (b)

.1

(i) (-100) x  (-6) = _______________

(ii) (-3) x _______ = 3

12 Integers   
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(iii) 100 x (-6) = _____________

(iv) (-20) x (-10) = ___________

(v) 15 x (-3) = ______________

.2

(i) 3 × (–1) (ii) (–1) × 225

(iii) (–21) × (–30) (iv) (–316) × (–1)

(v) (–15) × 0 × (–18) (vi) (–12) × (–11) × (10)

(vii) 9 × (–3) × (–6) (viii) (–18) × (–5) × (–4)

(ix) (–1) × (–2) × (–3) × 4 (x) (–3) × (–6) × (–2) × (–1)

10 5ºC 40ºC .3

3 10 .4

(-1)

5 5 (i)

3 7 (ii)

4 3 7 (iii)

 ` 10/- .5

  ` 5 /- 

5000 3000 i

13 Integers   2020-21
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6400 ii

.6

(i) (–3) × ———— = 27 (ii) 5 × ———— = –35

(iii) ———— × (–8) = –56 (iv) ———— × (–12) = 132

(Division of Integers) 1.1.4

3 × 5 = 15

15 ÷ 3 = 5 15 ÷ 5 = 3

4 × 3 = 12

12 ÷ 3 = 4 12 ÷ 4 = 3

2 × (–6) = (–12) (–12) ÷ (–6) = 2 , (–12) ÷ 2 = (–6)

(–4) × 5 = (–20) (–20) ÷ (5) = (–4) , (–20) ÷ (–4) = 5

(–8) × (–9) = 72 72 ÷ (–8) = (–9) , 72 ÷ (–9) = (–8)

(–3) × (–7) = ___ ___ ÷ (–3) = __ , _____________

(–8) × 4 = ___ __________________ , _____________

5 × (–9) = ___ __________________ , _____________

(–10) × (–5) = __________________ , _____________

14 Integers   2020-21
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(-)

.1

(i) (–100) ÷ 5 (ii) (–81) ÷ 9 (iii) (–75) ÷ 5     (iv) (–32) ÷ 2

(v) 125 ÷ (–25) (vi) 80 ÷ (–5) (vii) 64 ÷ (–16)

 (–48) ÷ 8 = 48 ÷ (–8)

(i)90 ÷ (–45)  (–90) ÷ 45 (ii) (–136) ÷ 4  136 ÷ (–4)

(–12) ÷ (–6) = 2; (–20) ÷ (–4) = 5; (–32) ÷ (–8) = 4; (–45) ÷ (–9) = 5

.1
(i) –36 ÷ (–4) (ii) (–201) ÷ (–3)
(iii) (–325) ÷ (–13)

(Properties of Intergers) 1.2

15 Integers   2020-21
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1.2.1

(Closure Property) (i)

5 + 8 = 13

6 + 3 = 

13 + 0 = 

10 + 2 = 

0 + 6 = 6

    6 + 3 = 9

-10 + 2 = 

    -3 + 0 = 

    -6 + 6 = 

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

    7 + (-6) = 

16 Integers   2020-21
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a+b b a

(Commutative Property) (ii)

1 2

4 + 3 = 7 3 + 4 = 7 4 + 3 = 3 + 4 = 7

3 + 5 = 5 + 3 = 

3 + 0 = 0 + 3 = 

1 2

5 + (–6) = –1 (–6) + 5 = –1 5 + (–6) = (–6) + 5 = –1

–9 + 2 = 2 + (–9) = 

–4 + (–5) = (–5) + (–4) = 

a + b = b + a b a
(Associative Property) (iii)

(i) (2 + 3) + 4 = 2 + (3 + 4)
5 + 4 = 2 + 7
9 = 9

17 Integers   2020-21
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(ii) (-2 + 3) + 5 = -2 + (3 + 5)
1 + 5 = -2 + 8
6 = 6

(iii) (-2 + 3) + (-5) = -2 + [3 + (-5)]
1 + (-5) = -2 + (-2)
-4 = -4

(iv) [(-2) + (-3)] + (-5) = -2 + [(-3) + (-5)]
-5 + (-5) = -2 + (-8)
-10 = -10

(i) (2 + 5) + 4 = 2 + (5 + 4)

(ii) (2 + 0) + 4 = 2 + (0 + 4)

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

(Additive Identity) (iv)

–2 + 0 = –2
5 + 0 = 5
8 + 0 =
–10 + 0 =

0

a + 0 = 0 + a = a a

18 Integers   2020-21
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(i) 2 + 0 =  I
(ii) 0 + 3 = 
(iii) 5 + 0 = 

       (iv)

(Additive inverse) (v)

3

3 + (–3)     = 0

7 + (–7)     = 0

(–10) + 10 = 0 

a + (-a) = 0 -a a

19 Integers   2020-21
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Properties of Integers under multiplication 1.2.2

(i)

 

9 × 8 = 72

10 × 0 = 

–15 × 2 = 

–15 × 3 = –45

–11 × –8 = 

10 × 10 = 

5 × –3 = 

a x b b a

1

(i) 2 × 3  = _______

(ii) 5 × 4  = _______

(iii) 3 × 6  = _______

20 Integers   2020-21
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(ii)

1 2

5 × (–2)   = –10; (–2) × 5     = -10 5 × (–2) = (–2) × 5 = –10

(–3) × 6   = 6 × (–3)     = 

–20 × 10 = 10 × (–20) = 

a x b = b x a b a

(iii)

-4 -3 2

[2 × (–3)] × (–4) 2 × [(–3) × (–4)]

[2 × (–3)] × (–4) 2 × [(–3) × (–4)]

= (–6) × (–4) = 2 × 12

= 24 = 24

-4 -3 -3 2

[2 × (–3)] × [(–4)] = 2 × [(–3) × (–4)]

21 Integers   2020-21
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(a × b) × c = a × (b × c) a, b, c 

  [(–5) × 2)] × 3  =  (–5) × [(2 × 3)]? .1

[(–2) × 6] × 4   =  (–2) × [(6 × 4)]? .2

(5 × 2) × 3=  5 × (2 × 3)

(iv)

9 × (10 + 2) = (9 × 10) + (9 × 2)

(i) –2 × (1 + 3) = [(–2) x 1] + [(–2) × 3]
–2 × 4 = –2 + (–6)
– 8 =  – 8

(ii) –1 × [3 + (–5)] = [(–1) × 3] + [(–1) × (–5)]
–1 × (–2) = –3 + (+5)
  2 = 2

 –3 × (–4+2) = [(–3) × (–4)] + [–3 × (2)]

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

22 Integers   2020-21
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(v)

2 × 1 = 2

–5 × 1= –5

–3 × 1= _____

–8 × 1= _____

1 × –5= _____

1 "1"

a x 1 = 1 x a = a  a

(vi)

(–3) × 0 = 0

0 × (–8) = ——

9 × 0 = ——

a x 0 = 0 x a = 0  a

.1

(i) 18 × [7 + (–3)] = [18 × 7] + [18 × (–3)]

(ii) (–21) × [(–4) + (–6)] = [(–21) × (–4)] + [(–21) × (–6)]

23 Integers   
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(-1) x a a (i) .2

5 (-1) (ii)

.3

(i) 26 × (–48) + (–48) × (–36) (ii) 8 × 53 × (–125)

(iii) 15 × (–25) × (–4) × (–10) (iv) (–41) × 102

(v) 625 × (–35) + (–625) × 65 (vi) 7 × (50 – 2)

(vii) (–17) × (–29) (viii) (–57) × (–19) + 57

1.2.3

(i)

9 – 7 = _____
7 – 10 = _____
2 – 3 = _____
–2 – 3 = _____
–2 – (–5) = _____
0 – 4 = _____

a - b a,b

(ii)

-4 6

6 – (–4)  =  6 + 4   = 10    

– 4 – (6) = – 4 – 6 = –10

6 – (– 4)  – 4 – (6)

24 Integers   2020-21
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5

1.2.4

(i)

5

(ii)

5

25 Integers   2020-21
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(iii)

a  0 0 ÷ a = 0 a ÷ 0 a 

(iv)

(–8) ÷ 1 = (–8) (11) ÷ 1 = +11 (–13) ÷ 1 = ___ (–25) ÷ 1 = _____

1

a ÷ 1 = a. a

(-1)

(–8) ÷ (–1) = 8 11 ÷ (–1) = –11 13 ÷ (–1) = ___ (–25) ÷ (–1) = ___

(-1)

a .1

(i) a ÷ 1 = 1?

(ii) a ÷ (–1) = –a?

a

26 Integers   2020-21
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(iii)

[(–16) ÷ 4] ÷ (–2) = (–16) ÷ [4 ÷ (–2)]?

[(–16) ÷ 4] ÷ (–2) = (–4) ÷ (–2) = 2

(–16) ÷ [4 ÷ (–2)] = (–16) ÷ (–2) = 8

[(–16) ÷ 4] ÷ (–2)  (–16) ÷ [4 ÷ (–2)]

.1

(i) –25 ÷  ........ = 25

(ii) ........ ÷ 1 = –49

(iii) 50 ÷ 0 =  .....................

(iv) 0 ÷ 1 = .....................

1.3

(-2) (+5) 

30 (i)

(-12) (ii) 10

4

5 (i)

5 x 10 = 50

30

27 Integers   
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30 - 50 = -20

-2

(-20) (-2) 10

= 5 x 4 = 20 (ii)

- 12

= -12 - 20 = -32 

(-2)

 = (–32) ÷ (–2) = 16

0.40   ` 1/-  2

45   ` 5/- (i)

70 (ii)

  `1/- 

45   ` 45/-

  ` 5/-

-5

= -5 - (45) = (-50)

5000    `- 50/-

-40 = 40

28 Integers   2020-21
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 = (–5000) ÷ (–40) = 125

(ii)

= 0

  ` 70/- 70

7000   ` 70/- 

 (-7000) ÷ (-40) = 175 

4 15 .1

(-2)

9 (i)

5 (ii)

` 5/ (Gray) ` 9/- .2

6000 7000 (i)

5400 (ii)

2oC 10oC 12 .3

8oC

(-2) (+3) .4

12 20 (i)

29 Integers   
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7 (-5) (ii)

6 .5

-350 10

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

W = 0, 1, 2, 3, 4, 5.................

Z = ............-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5.................

I I =  

(i) .2

(ii)

(i) .3

(ii)

(i) .4

(ii)

(iii)

(i) .5

(ii)

(iii)

.6

30 Integers   2020-21
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a + b b a (i)

b a a - b

a+b=b+a b a (ii)

b a

c b a (iii)

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

a + 0 = 0 + a = a a (iv)

.7

a x b b a (i)

b a

a x b = b x a b a (ii)

1 x a = a x 1 = a a 1 (iii)

c b a (iv)

c b a (a x b) x c =  a x (b x c)

c b a .8

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

.9

a .10

a ÷ 0 (i)

0 a 0 ÷ a = 0 (ii)

a ÷ 1 = a (iii)

31 Integers   2020-21
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2.0

1 2 3

5

Fractions, Decimals & Rational Numbers32

2
Fractions, Decimals

& Rational Numbers
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( Proper and Improper Fractrions )

5

1

   

  

Fractions, Decimals & Rational Numbers33 2020-21
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 (ii) (i) 1

   2

3

(i) (ii)

(iii)  (iv)

  :1

  

  

15 2

=

=  

=  

3

 1

= 

Fractions, Decimals & Rational Numbers34 2020-21
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= 1- 

 

1

(i) (ii) (iii)

(iv)  (v) (vi) 

2

(i)    (ii)  

3

 4

 5

6

7

ABE (i) 

BCDE (ii)

Fractions, Decimals & Rational Numbers35

1
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2.1  

(Multiplication of Fraction by a Whole Number ) 2.1.1

4 5 4 5 5 x 4

2  

(1)

 

(i) (ii) (iii)

Fractions, Decimals & Rational Numbers36 2020-21

21
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1

(i) (ii) (iii)

6  x = 30 5 6

 6 5

= x =

  =    = 14

1

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

2

 5

3= x 3 = =1  

16 4 16 16

Fractions, Decimals & Rational Numbers37

6

5

6
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4 16 4

16 =  x 16 =  = 4

   

20 4

4

15 5

(i)

(ii)

(iii)

15 =

(i) = 3

(ii) =  = 9

(iii) 15- 3 -9 = 3

Fractions, Decimals & Rational Numbers38 2020-21

SCERT T
ELA

NGANA



1

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

2

(b) (ii) (a) (i)

(d) (iv) (c) (iii)

 15 (ii) 12(i) 3

2.1.2  

(1)  (1)

A A

A 8

A 

  =     

Fractions, Decimals & Rational Numbers39

2
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=  

=

   

1. (i)  (ii)

     2

3

(ii) (i)

(ii)

2    

 4 15

=  

Fractions, Decimals & Rational Numbers40 2020-21
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6

 

   

7

 

3

1

12  > 3 12>4 3 x 4 = 12
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1 

(i)  (ii)   (iii) 

2

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

3

(ii) (i)  

7 4

1 8 5

15 6

 7

(i) (ii)

2.2  

15 1

15

2

 

2 18 5 3 15 15 3 3

9 18 2 2 18

2. 2. 1

3  
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3 3

6 3

3   = 6

2 

( ) 2

6 2

(i) (ii) (iii)

2.2.1(a)

3 3  

3  = 12 12

 = 6
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(i) (ii) (iii)

(iv) (v) (vi)

5

1

1

2

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

2.2.2

 

2.2.3

(i) (ii)   (iii) (iv)
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(Swimming Pool) 8

3

1

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

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

3

(i) (ii) (iii)

4

2.3

12714

12714 =  1× 10000 + 2 ×1000 + 7 × ......+ 1 × ...... + 4 × 1

12714.2

10

Fractions, Decimals & Rational Numbers46
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10

10

12714.2  

12714.2 =  1× 10000 + 2 ×1000 + 7 × ......+ 1 × ...... + 4 × 1 + 2 × 

(.) 3.42  
1 

3.42

3 4 2

3 x 1 = 3 0.4 0.02

1

(100) (10) (1)

100 1000

5 4 7 8 2 9 547.829

0 7 2 1 7 7

3 2 5 4 327.154

6 4 2 614.326

2 6 5 2 236.512
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2

(i) 30.807 (ii) 968.038 (iii) 8370.705

0.05 5 0.220 ` 220  ` 0.05 = 5

(i) 50 (ii) 22 (iii) 80  

2.3.1

 375.75 375.50

375 

7 > 5

(i) 37.60 37.65 (ii) 19.780 1.775 (iii) 363.10 364.10

15

i) 221.85 + 37.10         (ii) 39.70 - 6.85

221.85                         39.70

+37.10                      - 06.85

258.95                         32.85

(i) 0.25 + 5.30 (ii) 29.75 - 25.97

2.5 3.5 9

2.5  3.5

= 

3.5 + 3.5 + 2.5 = 9.5
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6 0.66 (iv) 1.47 1.51(iii) 7 8.5 (ii) 0.7 0.07 (i) 1

235 (iii) 7 77 (ii) 9 (i) 2

1 1 0 0 0 1 1 0 0 1 1 0 1 1 0 ( i ) 3

1000

45(ii)

4

80 44 (iii) 247 (ii) 190 (i)

5

1234.56 (v) 30.303 (iv) 303.03 (iii)  32.46 (ii) 55.5 (i)

3 6

794.037 (v) 90.30  (iv)  7.43 (iii) 5.35 (ii) 3.46 (i)

E A 7

D E C B B A

C D

750 500 2 250 2 8

125

2.4

2.5 8.50

0.1 x 0.1

 10 1 0.1  

Fractions, Decimals & Rational Numbers49 2020-21
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1

0.1 x 0.1  

10 1 0.1

10

100 2 2

0.01 100

= 0.01

0.4 x 0.2 

0.4 × 0.2 =    

0.08 8 100

0.4 x 0.2 0.1x 0.1 

4x 2 04 x 02 0.4 x 0.2 1x1 01x 01 0.1 x 0.1 

8 1

0.4 x 0.2   0.1 x 0.1 
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0.1 x 0.1 = 0.01 0.01

0.4 x 0.2 = 0.08 0.08

0.5 x 0.05

0.5 x 0.05  = 0.025    

1.2 x 2.5 

2.5 1.2 300 25 12

3 3.00 

 125 25 1.25 2.5  1.2 x 2.5   

1+ 2 = 3 

2.5 x 1.25 = 3.225 

1

(i) 1.7 x 3 (ii) 2.0 x 1.5 (iii) 2.3 x 4.35

(1) 2

2.5 7.1  10

7.1

2.5

17. 75 7.1 x 2.5 

: 10, 100 , 1000 2.4.1(a)

 = 2.35   = 3.2

100 ' 10 

1000 100' 10 
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1000 100 ' 10 

10 ' 100 ' 1000 

2.4.2

1.6

9.6

1.6 9.6

10 , 100 , 1000 2.4.2(a)

1000 10 , 100 

31.5 10 

10 , 100,1000 10 , 100 , 1000 
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2.4.2(b)

6.4 2

(i) 35.7 3 (ii) 25.5 3 .1

7.6 4.2 , 3.8  11

7.6 4.2 , 3.8  

2.4.2(c)

35.5 0.5

2.5 92.5 12

=  92.5  

= 2.5

1  
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1

4 6.2 2

3

(i) 21.3  10 (ii) 36.8  10 (iii) 53.7  10 (iv) 168.07  10

(v) 131.1 100 (vi) 156.1 100 (vii) 3.62  100 (viii) 43.07  100

(ix) 0.5  10 (x) 0.08  10 (xi) 0.9  100 (xii) 0.03  1000

10 62.5 4

5

(i) 1.5 x 0.3 (ii) 0.1 x 47.5 (iii) 0.2 x 210.8 (iv) 4.3 x 3.4

(v) 0.5 x 0.05 (vi) 11.2 x 0.10 (vii) 1.07 x 0.02

(viii) 10.05 x 1.05(ix) 101.01 x 0.01 (x) 70.01 x 1.1

6

(i) 2.3 ÷ 100 (ii) 0.45 ÷ 5 (iii) 44.3 ÷ 10 (iv) 127.1 ÷ 1000(v)

7 ÷ 3.5 (vi) 88.5 ÷ 0.15 (vii) 0.4 ÷ 20

17.5 3.5 7

0.896  7 8

2.5

2.5.1
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0 1 ' 1 ' '0' 

1

2 1  

' 2 ' '1' (ii) ' 1 ' '0 ' (i) 1

2

-1 , -2 , -3 ...... ' 0 ' 

1

i) 2, –2, –3, 4, 0, –5 (ii) –3, –7, –8, 0, –5, –2

2

(i) –5, –75, 3 – 2, 4, (ii) 0, –1, –2, 5

2.5.2

A

' 0 ' -1 0 "A"
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- (A) 

-2 -1 (B)

1

2

(i)

(a) 0 (b) –2 (c) 4 (d) 2 

(ii)

2.5.3

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

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

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

W2 W2 W1
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W2 W1

 

'0' q q p

"Q"

5 (i)

5 (ii)

2.5.4

1

2
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1

2

5 1

(i) (ii) (iii)

2

(i)

(ii)

,
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1

(i) (ii)

75 (ii) 12 (i) 2

3

4

(i)

q  (ii)

(iii)

(iv)

2.5.5

6,8=24
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ii i

iv iii

1

2

3

2.5.6

i

i

ii

iii
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1
2

     

3

6

4

5
6

(i)
(ii)

(iii)

7

.....1000 ' 100 ' 10 8
1000 ' 100 ' 10

9
(i)

.... 1000 ' 100 ' 10 (ii)
1000'100'10

(iii)

10

 
Q q  0 (ii) p,q (i)

1550 - 1617 AD Jhon Napier (Scotland) 
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3.0

2m = 10 4x = 44 

RHS LHS .1

(i) 2x = 10 (ii) 2x–3 = 9 (iii) 4z + 1 = 8

(iv) 5p + 3 = 2p + 9 (v) 14 = 27 – y

(vi) 2a – 3 = 5 (vii) 7m = 14 (viii) 8 = q + 5

.2

(i) 2 + y = 7 (ii) a – 2 = 6    (iii) 5m = 15 (iv) 2n = 14

3.1

2 5

Simple Equations 3

62 Simple Equations  
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7 3

3 3

12–2 = 6 + 4

RHS = 6 + 4 = 10 LHS = 12 – 2 = 10     

3

10

5

7

6

2

3.2
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x + 3 = 7 1

 ......................  x + 3 = 7 :

3 x LHS LHS x + 3

3 3 x 

x + 3 = 7 

x + 3 - 3 = 7 - 3 

 ......................  x  = 7 - 3 

x  = 4 

LHS = RHS 4 x

LHS = x + 3 RHS = 7

= 4 + 3

=  7

LHS = RHS

64 Simple Equations  

(2) (1)

LHS +3 RHS

3 LHS -3

RHS

+3

 x + 3 7  x + 3-3 7-3  x 4
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y - 7 = 9 2

................  y - 7 = 9

y - 7 (LHS)

7 'y' 

y - 7 + 7 = 9 + 7 

..................  y = 9 + 7

y = 16

LHS = RHS 16 y

5x = -30 3

 .......................5x = -30

5  =  

 ...................... x = 

x = -6

LHS = RHS -6 x

4

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

65 Simple Equations  

2 1

RHS -7 LHS

+7

2 1

5 L H S

RHS

2020-21

SCERT T
ELA

NGANA



6

...................... z = 6 x (-3)

z = -18

LHS = RHS -18 z

3x + 5 = 5x - 11 5

3x + 5 = 5x - 11

3x + 5 -5x = 5x - 11 - 5x 5x

-2x + 5 = -11

-2x + 5 -5 = -11 - 5 5

-2x = - 16

-2

8 x

LHS = 3x + 5   = 3 (8) + 5  = 24 + 5   = 29

RHS = 5x – 11 = 5 (8) – 11 = 40 – 11 = 29

 LHS = RHS

RHS LHS

 

66 Simple Equations  
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6 LH S

R H S

6
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12 = x +3  6

x  +  3  -1 2 R H S L H S 1 2

- x - 3 LHS RHS

-x - 3 = -12

-1

-1 (- x - 3 ) = -1 (-12)

x + 3 = 12

x = 12 - 3

x = 9 

R H S L H S

Transported

.1

(i) x + 5 = 9 (ii) y – 12 = –5

(iii) 3x + 4 = 19           (iv) 9z = 81

(v) 3x + 8 = 5x + 2 (vi) 5y + 10 = 4y – 10

.2

(i) 2 + y = 7 (ii) 2a – 3 = 5 (iii) 10 - q = 6 (iv) 2t  – 5 = 3

(v) 4 = 27 – x (vi) 5 (x+4) = 35 (vii) –3x = 15 (viii) 5x –3 = 3x – 5

(ix) 3y + 4 = 5y – 4 (x) 3 (x – 3) = 5 (2x + 1)

67 Simple Equations  
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3.3

10 52 (1

70 5 (2

` 10 ` 50 ` 10  ` 250/- (3

` 50

56 8 (4

1

x, y, z ..... 2

3

4

5

10 52 7

x + 10 x

= x + (x+ 10)
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=  x + x +10

= 2x + 10

52

2x + 10 = 52

2x = 52 - 10 10

2x = 42

x = 2

x = 21

21 = 

21 + 10 = 31 

52 21 + 31 = 52

10 31 - 21 = 10 

70 5 8

x  = 

3x = 3 x x =

(x + 5) = 5

(3x + 5) = 5

 (x + 5) + (3x + 5) = 4x + 10 = 5
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4x + 10 = 70 =

4x = 70 - 10

4x = 60

x = 15 x = 

15

x= 3 x 15 = 45     =

45 15

45 + 5 = 50 15 + 5 =  20 5

20 + 50 = 70

` 50/- ` 10/-  ` 250/- 9

` 50/- ` 10/-

x = ` 50/-

50x = ` 50/-

x + 1 = ` 10/-

10(x + 1) = ` 10/-

50x + 10 (x + 1) =

50x + 10x + 10 =

60x + 10 =

` 250/-

60x  + 10 = 250 

60x = 250 - 10
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60x = 240

x = 4

 4 = ` 50/-

x + 4 = 4 + 1 = 5 = ` 10/-

(1) ` 50/- (5) ` 10/-

50 x 4 + 10 x 5 =

200 + 50

` 250/-

56 8 10

x =

2x = 

(2x - 8) =

2

2(2x - 8 + x)

2 (3x - 8) 

6x - 16 

56

6x - 16      =  56
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12

.1

"x"

.2

"y"

49 7 .3

68 22 .4

53 3 7 .5

3 95 .6

72 Simple Equations  

3
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24 .7

72 .8

5x + 4

x - 4

84 4 .9

4 15 .10

 25/-  ̀3000/- 63 .11

` 100/-

10 .12

5:3 

8 5 .13

20

.14

87 7

.15

180
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.16

36

1 0 0

(i)

(ii)

(iii)

(iv)

RHS LHS
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4.0

1

2

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

3

4

5

Lines and Angles    75

Lines and Angles 4

1
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6

7

8

4.1

( Complentary Angles ) 4.1.1
90o

30o + 60o = 90o  
30o 60o 60o 30o

Lines and Angles    76 2020-21

SCERT T
ELA

NGANA



 

' O '

90o

50o 60o

1

2

55O (iv) 89O (iii) 40O (ii) 25O (i)

 3

  4

Lines and Angles    77

2
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( Supplementary Angles ) 4.1.2 

180o

60O 120O + 60O =180O

60O 120O  120O 

100O 130O 

"O"

180O

80O 100O

70O 130O

Lines and Angles    78 2020-21
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1

  2

20O (iv) 150O (iii) 95O (ii) 105O (i)

  3

  4

4.1.3

'O' (i)

(ii)

(iii) 

(iii)

Lines and Angles    79

3
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1

2

3
4
5

_______________ (ii) _______________ (i)

_______________ (iv) _______________ (iii)

( Linear Pairs ) 4.1.3

(i)
(ii)

(180O)

Lines and Angles    80

4
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140O 40O

1

50O 130O 2

( Vertically Opposite Angles ) 4.1.4

O m l  

4 2 3 1

4 2 3 1

Lines and Angles    81

5
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O

DOB COA BOC AOD

COA= DOB AOD= BOC

O ( Strawas )

1

Lines and Angles    82

6
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x,y,z 2

3

( Transversal ) 4.2

.

n m l n m l (i)

s s r q p (ii)

b a c c b a (iii)

Lines and Angles    83 2020-21
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4.2.1

8

8 p m l
1, 2, 3, 4, 5, 6, 7, 8,   

7, m l 5 4, 3, 6 
m l 8 2, 1

8 7 2 1
6 5 4 3

 
2 4 1 3

(ii) (i) 1

(i)
(ii)

Lines and Angles    84 2020-21
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2

( Corresponding Angles ) 4.2.1(a)
(iv) (iii) (ii) (i) 

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

5 4

4.2.1(b)

(ii) (i)

(iii)

Lines and Angles    85 2020-21
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( 4, 6) ( 3, 5)

( 1, 7) ( 2, 8)

4.2.1(c)

3, 6 4, 5

1

Lines and Angles    86 2020-21
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   4.2.2

m l

p

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

(Trace paper) (i)

p m l

 p

m l

1

2

1 = 2

Lines and Angles    87 2020-21
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p m l

1 = 5

1 = 3

4 = 6 3 = 5

:

p m l

3 = 5

3 + 6 = 180O 3 + 4 = 180O 

m l  1

x p

p l // m

20O

Lines and Angles    88 2020-21
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(ii) (i)

1

m l

q p

Lines and Angles    89 2020-21
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2

m l

q p

3

180O

m l

q p

Lines and Angles    90 2020-21
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30O 2

AB // CD

BC

AB // CD

1

(i)

(ii)

(iii)

(iv)

n m l 2

2 1 = 80O (i)

7 3 = 45O (ii)

8 2 = 90O (iii)

8 4 = 100O (iv)

Lines and Angles    91

7
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l // BC x,y 3

d c b AD//BC AB//DC ABCD 4

l//m n m l 5

e d c b a 6

Lines and Angles    92 2020-21
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90O (i) 1

(ii)

180O (i) 2

(ii)

(iii)

 3

4

5

(i) 6

(ii)

(i) 7

(ii)

Lines and Angles    93 2020-21
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3, 4, 5, 6 ____- 1

1, 2, 7, 8 ____- 2

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

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

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

( 1, 7), ( 2, 8) 2 6

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

8

(i)

(ii)

(iii)

(iv)

Lines and Angles    94 2020-21
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5.0

i

ii

R, Q, P iii

R Q P

LM = ; LM =LM 

LM ; LM =

Triangle and Its Properties  

Triangle and its Properties 5
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5.1

(ii) (i) .1

Triangle and Its Properties  96 2020-21

SCERT T
ELA

NGANA



3 3 .2

Q .3

.4

.5

.1

.2

.3

Triangle and Its Properties  97 2020-21

SCERT T
ELA

NGANA



5.2
5.2.1

>

>

>

Triangle and Its Properties  98 2020-21
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5.2.2

< <
< <
< <

9 6

8 5 6 1

CA = 8 cm BC = 5 cm, AB = 6 cm, 
AB + CA = 6 + 5 = 11 > 8
BC + CA = 5 + 8 = 13 > 8
CA + AB = 8 + 6 = 14 > 5

Triangle and Its Properties  99 2020-21
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7 5 3(iv) 8 4 4(iii) 6 6 6 (ii) 5 4 3(i)

  5.3

A

A

A

P (i)

(ii)

(iii)

Triangle and Its Properties  

1
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5.4

C B

(i)  

(ii) D A D

C A

B

E

B A

F C

Centroid

'D'

(i) .1

(ii)

Triangle and Its Properties  

2

101

(i)
(ii)

2020-21
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.2

.3

.4

Y (i) .5

(ii)

(iii)

5.5

5.5.1

ABC .1

.2

"O" XY .3

'O' .4

 

2

ABC 

M C B A

C B A

Triangle and Its Properties  102 2020-21
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3

3 2,1 ABC

O

 

4

 

 

 

 

ABC

 

BC A' 

Triangle and Its Properties  103 2020-21
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1................

2................

2 1

 

1

 

2

 

C 3

(iii) (ii) (i)

Triangle and Its Properties  104 2020-21
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(ii)

(ii) (i)

(iii)

2 : 3 : 4 4

2 : 3 : 4 

9 = 2 + 3 + 4 

180o 

80o 60o 40o

Triangle and Its Properties  105 2020-21
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"x" 5

AB II CD

40o 6

 

70o

DE II BC AC AB E D 7

z (iii) y (ii) x (i) 

DE II BC (i)

 (ii)

Triangle and Its Properties  106 2020-21
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(iii)

Yo Zo 110o

DE||BC

x .1

y x .2

.3

 80o, 40o (iii) 30o, 116o (ii) 102o, 38o (i)

30o .4

Triangle and Its Properties  

3
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.5

(i)

(ii)

(iii)

60o (iv)

1 : 2 : 3 .6

z y x .7

.8

.9

1 : 4 : 5 .10

2 : 3 .11

Q .12

ABCDE .13

Triangle and Its Properties  108 2020-21
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5.5.2

D

C 1

C

2

C

Triangle and Its Properties  109

BAC
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y x 8

1 : 5 9

Triangle and Its Properties  110 2020-21
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(i) PRS   (ii) PTS 10

(iii)  STR   (iv) PRQ

QRP RPQ PRS (i)

PRS = RQP + QRP
PRS = 55o + 35o = 85o

RST SRT PTS (ii)

PTS = SRT + RST 

SRT = PRS = 85o) PTS = 85o + 45o

PTS = 135o

(iii)

STR + RST + SRT = 180o

STR + 45o + 85o = 180o

STR + 130o = 180o

STR = 180o - 130o = 50o

PRQ + PRS = 180o (iv)

PRQ + 85o = 180o

PRQ = 180o - 85o

PRQ = 95o
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360o 11

2 + 4 = 180o 
 3 + 5  = 180o

 6 + 1 = 180o 

2+ 4+ 3+ 5+ 6+ 1=180o + 180o + 180o

( 4+ 5+ 6) + ( 1+ 2+ 3) = 540o

4+ 5+ 6 = 180o 
180o + 1+ 2+ 3 = 540o  

1+ 2+ 3 = 540o-180o

1+ 2+ 3 = 360o

 360o

12
y x

BAC + ABC = ACD(i)
xo + 50o = 120o

xo = 120o - 50o = 70o

ACB + ACD = 180o

yo + 120o = 180o

yo = 180o - 120o = 60o

ACB = ECF = 92o (ii)
CAB = CBA

BAC + CBA + ACB = 180o

x + x + 92o = 180o

2x = 180o - 92o = 88o
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A + B + C + D + E 13

1 3 + 6 + 7 = 180o 

2 6 = 5 + 2 

3 7 = 1 + 4

(3) (2) (1)

3 + 5 + 1 + 2 + 4 = 180o

1+ 2 + 3 + 4 + 5 = 180o

A + B + C + D + E = 180o

.1

ACD .2

Triangle and Its Properties  

4
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y x .3

y x .4

ABC DBC CDB BAD = 3 DBA .5

y x .6
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2 :  3 125o .7

PRS > P P Q = 70 105o PRS .8

60o 130o .9

2  :  5 105o .10

y x .11

(i)

(ii)

(iii)
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(i)

(ii)

3

180o

LM LM LM

LM LM
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6.0

6.1
10 50

5

5:1 50:10

1:5

40 60

2:3 3:2 60:40

5 100

5 20

100 5

5 100 1

5:1 500:100 100 5 500

5

:

b a a:b b a

Ratio - Applications    -

Ratio - Applications 6

117 2020-21

SCERT T
ELA

NGANA



b (antecedent) a b a

(consequent)

` 10/- ` 100/- .1

3 ` 5/- .2

(i)

(ii)

5:7 96 .3

9:10 x 38 AB .4

XB AX

A x B

3:5 ` 1,60,000/- .5

12 3:2 .6

(Blue) (Yellow)

20 40 .7

120 50 (Garden - Snail) .8

(i) .9

(ii)

(iii)

Ratio - Applications    -118
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.1

10 .2

50/- 20/-

6.2
3 2

6

3

6 x 4 (Lab)

4:6 ; 2:3

4:12 = 1:3

8 : 12

2 : 3
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"::"

d c b a

d c,b,a d c b a

(means) (extremes)

a : b = c : d  

ad = bc 

a : b = c : d

d

1

(i) 2 : 5 = 6 :

2 : 5 = 6 :

2 x       = 5 x 6
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16 : 20 =          :  35 (ii)

16 : 20 = : 35

20 x       = 16 x 35  

6 : 20 =  28 x 35

.1

         (i) 15 : 30 :: 30 : 40 .2
 (ii) 22 : 11 :: 12 : 6
(iii) 90 : 30 :: 36 : 12
(iv) 32 : 64 :: 6 : 12
(v) 25 : 1  :: 40 : 160

5 36 /- 5 .3

Ratio - Applications    -121

2  
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.4

60 15 90

2:5 .5

18 (i)

65 (ii)

3:1 .6

180o (i)

63o (ii)

(Rate) 6.3

60 (i)

120/- (ii)
72 (iii)

 60/- (iv)

21 (v)

http://www.indexmundi.com/8/8.aspx?c=in&v=25
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1000

 120/- / 60 /

1000 21 60/- 72

 (Unitary Method) 6.4

(One unit)

10  30/- 5 2

30 = 5

 6

 6 x 10

60

9  20/- 3

12

 20/- 12

9  

15/-  
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240 40 160 .1

23 10 (Robinbird) .2

15 72 .3

  (Direct Propotion)  6.5

300

8 4 600
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2

8 4 4

1:2 8

1:2

10 30/- 6 4

 x/- 10

6 : 10 = 30 : x  

x 50  
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 50/- 10

 30/- 6

 5/- 

10 = 5 x 10 = 50/-

10 20 5

I

10 x

x : 20 = 10 : 4  

4x = 20 x 10

x = 

x = 50 kg

50 10

II

4 20

5

10 10 x 5

50
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150 90 3 6

x 150

x : 3 = 150 : 90 

5 150

4 1 : 30000 7

x

1 : 30000 = 4 : x

x = 4 x 30000

= 1,20,000

(1 km = 1,00,000 cm) = 1.2 km 

1.2 4

.1
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12 .2

T1 T2 T3 T4

15 30 45 60

A1 A2 A3 A4

90

T1 : T2   =   A1 : A2

T1 : T2   = 15 : 30 = 1 : 2

A1 : A2   = 90 : 180 = 1 : 2

T2 : T3   =   A2  :  A3   T3 : T4   =   A3  :  A4

5 50000 .1

20000

x .2

Ratio - Applications    -128
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72 18 1 .3

5 (Grid Paper) .4

(ii) (i)

 (Percentages) 6.6
59% 65%

25%

10%

10% 10,000

15% 10%

1% %

93 93% 27 100 27% 1

1% 0.01

27% 0.27

93% 0.93

Ratio - Applications    -129

54321

(L)
(P)

(A)
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100 .1

(iii) (ii) (i)

.2

.3
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100 100

15 35 8

100

100 100

100

60 100 2 50

B A 9

(ii) (i)

Ratio - Applications    -131

100

3

70%

35 + 15 = 50 

35 50

70 100
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 x 100 = 60% A

 x 100 = 75% B

B 

0.75 10

(ii) (i)

0.75

0.75 x 100%

0.25 1-0.75

 50/-  40/- 11

= 25%

5% 10% 60% ` 10,000/- 12

25%

60%

` 6,000/- ` 6,000/

` 1,000/- ` 2100/

Ratio - Applications    -132

x 100
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` 500

` 2500

36 48 .1

24 30

 4000/-  5000/- 1000 .2

15% 50% .3

64% + 20% + ............?=100% .4

25 150 .5

60% 2000 .6

25% 20 .7

0.05 0.25 .8

800 40 .9

(12 x 108)120,00,00,000 2011 .1

2012 3%

Ratio - Applications    -133
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75% (i) .2

90% (ii)

100% (iii)

6.7

6.7.1
 2  3

 10 1  

75 50  

540   

500
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10 15000   

20000

240 200 13

575 500

 240 200 40

575 500 75

40  75

75 200 40

500

 = 20%

= 15%

15 15% 100 20/- 20%

100

 10000  9000/- 14

 9000/-

 10000/-
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10000 9000 1000

100

 x  100  1000  9000

x : 1000 = 100 : 9000   

9000 x x = 1000 x 100

x   

15 12

6%  650/- 15

 650/-

=6%

100 + 6  6  100

 106 =

 x  650
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100 : 650 = 106 : x

100x = 106 x 650 

 650/-

6%

6%  650

= 650 + 39 = 689

 689/- 

 1 2 %  2 8 0 0 D V D 1 6

DVD

12%

 2800

 112  100/- 

  x  2800/- 

x : 100 = 2800 : 112
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112 × x   =  100 × 2800

x  2500/-

 2500/-

= 2800

12%

12 100

100 + 12 = 112

 100  112/-

1

 2800

2500

 2500 

20% 20%  3000 17

= 3000

 = 20%

= 20%

I:

100 + 20 = 120 20 100

100  120 

1

 3000

=  2500
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100-20= 80 20 100

80

 100

1

 3000

 3750/-

 2500 +  3750 =  6250

 3000 +  3000 =  6000

6250 - 6000 =  250/-

%                       x 100

II

100 120

x 3000

100 : x = 120 : 3000

100 x 3000 = 120x

 x = 2500   

Ratio - Applications    -139 2020-21
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` 2500 = 

100 80

x 3000

100 : x = 80 : 3000

x = ` 3750/-

 2500  +   3750 =  6250

 6000/-

 6250  -  6000 
 250 

                      x 100

 4% 

 3000 III

20%

 x
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= ` 2500

 2500

 3000

20%

 x 

80 x = 3000 ×100

 3750

3750

 2500  +  3750 =  6250

 6000
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` 6250 - ` 6000

 250  

x 100

 x 100 = 4%

20% 18

 19,200

 19,200

20%

(100 - 20%)  80 100

`64= (80 - 20%)

64 100

 19200

 x

2

x : 100 = 19200 : 64

64 x = 19200 × 100

 = 30000

 30000
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6.7.2
1

2

 3

12% 25% 19

 100/-
100 +  25

125

12%

 15/-

Ratio - Applications    -143 2020-21

1

100 10% 1000

400 20% 2000

552.50 97.50

375 25% 500

2

15% 5000

11,000 1000 10,000

20% 4,000 20%

10%

15%
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= 125 - 15 = 110

110 - 100

 10

10%

540 480/- .1

14100 15000 .2

20%  2,40,000 .3

10% `750 .4

5%

25% 24000 .5

20%

480 .6

10%

10 225 .7

 15% .8

680

10% 10% .9

900

Ratio - Applications    -144
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(Simple Intrest)  6.7.3
15,000 10,000

 5000/-

6%

6 100

1

 5000

 5300  300

(Principle)

Interest

10

 10 100 10% 10%
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12%  5000 20

12%  5000

 12  100

 5000

= 600

5000 600  5600

A I R% P

600 300

3 18% 3 100

18+18+18 =18 x 3 =54

= P

= R

= T

= I

(I) = P×R%×T

8% 3  8250 .1

9%  3000 .2
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10%  7224  6880 21

 7224

 6880

7224 6880 344

R% = 10%

344 × 100 = 6880 × 10 × T

6

8% 2  3927 22
4 2 T R%  =  8 % I =3927

3827

3927 × 100 × 3 = P × 8 × 7

` 2037.50
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1378 2  6360 23

(P)  6360

2 5

` 1378

1378 = 

1378 x 100 x 2 = 6360 x 5x R

R= 

8 %

16 24

3x 16  x

3x – x = 2 x

P = x,   T = 16,   I =  2x

2 x ×  100=  x × 16 × R

R=  

    % 
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 15624 9%  12600 .1

4 8 .2

.3

10,000 6%

 9000 5%

12122 2 8% .4

9% 8 2

 1816  1600  8840  6500 4 .5

5

T R P .1

5

1000 100 P

3 .2

T P .3

R

R T, P, I .4

.5

Ratio - Applications    -149
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 20000 10000

1:2

13% % 100

13 100
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7.0

5 2011 5 2011

500 21

482 21

465 18

422 15

395 15

2011 1

2011 2

DATA

(DATA)

 Data Handling     151

Data Handling 7
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(Organising Data) 7.1

7

132 129 117 140 121 133 125

(i)

(ii)

(iii)

2 2 2 4 2 1 2 3 1 8 2 0

17 24 19 20 21 23

Weight Machine

(i)

25 (ii)

30 20 (iii)
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117

121

125

129

132

133

140
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Representative Values 7.2

150

13

135

150

13

150 135

150

150

13

Arithmetic Mean

Arithmetic Mean 7.3.1

20 35 40 30 25 45 15

= 20 + 35 + 40 + 30 + 25 + 45 + 15 = 210
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`160 `300 `180 `150  `200 1

`170 `170

200 + 150 + 180 + 300 + 160 + 170 + 170  =` 1330/-

7

Mean (Arithmetic Mean)

(Average) (Mean) (Arithmetic Mean)

18, 17, 14, 16, 16, 16 .1

(ii) (i)

7.3.2

 Data Handling     154

A.M. =

10 8 15

12 10 10

11 6 11

13 12 12

2020-21
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AM= AM= AM= ..........................

= = AM= ..........................

=12 AM= .......................... AM= ..........................

15

10

12

(A Property of Mean) 7.3.3

12 17, 39, 44 2

(iii) 5 (ii) (i)

44, 39, 17, 12

4

5 44 - 5, 39 - 5, 17 - 5, 12 - 5
39, 34, 12, 7

5

5

10 3 5

 Data Handling     155 2020-21

SCERT T
ELA

NGANA



1

25 15 10(1)

(i)  12   (ii)  15   (iii)  21   (iv)  27

35 36, 34, 30, 48, 21, 33, 45, 23 (2)

(i)  20   (ii)  35   (iii)  48   (iv)  50     

2011 4 26 .1

32oC 33oC, 32oC, 30oC, 30oC, 27oC, 26oC

(i)

(ii)

5 .2

17.700 14.700 16.500 14.850 15.750

5

4 .3

2005 2006 2007 2008

7000 8000 7500 7500

6000 1000 8000 100

9000 5000 3000 4000

4 (i)

(ii)
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4 TSRTC .4

54 45, 30, 39

.5

IV III II I

21 23 19

24 22 20 0

24 24 24 20

(i)

4 3 (ii)

3 4 (iii)

4

(iv)

 1 7  1 6 .6

21

 3 (ii) (i)

(iii)

.7

5 .8

103 102 .9

104

2 .10

Home Project
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Mode   7.4

(Representative Value)

4

G = (Ground Nut Oil Packet)

S = (Sun Flower Oil Packet)

P = (Palmolien Packet)

19

19

30

 Data Handling     158

GGG SSSS PP

GGG SSSSS PP

GG SSSSS P

GGG SSS P

GGG SS P

G SSSSSSSS

GGG SSS P
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2, 3, 5, 3, 4, 7, 3, 2, 1, 7, 3   4

  

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

"3"

3

3, 5, 9, 6, 5, 9, 2, 9, 3, 5    5

   

2, 3, 3, 5, 5, 5, 6, 9, 9, 9

3 9 5

9 5

(Bimodal Data)

.1

5, 6, 3, 5, 4, 9, 5, 6, 4, 9, 5 (i)

25, 14, 18, 15, 17, 16, 19, 13, 12, 24 (ii)

10, 15, 20, 15, 20, 10, 15, 20, 10 (iii)
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10 50 6

7

7

15 7

7

(a)

(c) 20(b)

4 (a)

M 15

L 18

XL 40

XXL           22

92

 Data Handling     160

0 2
1 1
2 2
3 1
4 -
5 4
6 10
7 15
8 9
9 5

10 1
50

2020-21
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23

23

23 XL 

XL

20 20 (b)

144 125 100 125 134 5 (c)

125 125

144

.1

.2

174 155 140 125 98(Long Jump) 7 (1)

155 140

29 27, 33, 27, 31, 30, 28, 27, 25, 26, 25 (2)

(b) (a)

38, 25, 36, 24, 12, 72, 25, 46, 24, 12, 25, (3)

26 46, 24, 12, 38, 25, 46, 36, 24, 12

(Representative Value)

(i)(4)

 Data Handling     161

2  
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(ii)

(iii)

(iv)

Median 7.5

3 3500

 Data Handling     162

1

2

3

4

5

6

7

8

9

10

- 40,000

- 3300

- 5000

- 4000

- 4200

- 3500

- 4500

- 4200

- 4300

- 3500

- 3500

2020-21

`
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3300, 3500, 3500, 3500, 4000, 4200, 4200, 4300, 4500, 5000, 40,000

4200 5 2 4200

5

2 11

Rs. 4000/-

3300, 3500, 3500, 3500, 4000, 4000, 4200, 4200, 4300, 4500, 5000, 4000

4200 4000

`8600 `8500 `7900 `8200 `8200 `9000 `8000 7 8

`60000

7900, 8000, 8200, 8500, 8600, 9000, 60000

7

8500

`. 8500/-

110 14 17 28 20 15 48 49    9

   14, 15, 17, 20, 28, 48, 49, 110    

8

28 20

 Data Handling     163 2020-21
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24

24

.1

(i)

(ii)

(iii)

(iv)

1000 1000 1400 1500 1200 7 .2

(ii) (i) 10000 1600

Rs.1500

"0" 41 10 55 65 55 0 72 16 .3

7 6 .4

8 5 5 4 3 .5

1

6 5 4 3 2 1

10

10

Presentation of Data    7.6

 Data Handling     164
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Bar Graph 7.6.1

10

y x (i)

y (ii)

(iii)

(iv)

(v)

11

(i)

y x(ii)

(iii)

(iv)

(v)

 Data Handling     165

5 1

(oC)

50 1
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Double Bar Graph      7.6.2

12

2006-2011

Double bar Graph

(i)

(ii)

(iii)

2007-08 (iv)

5 13

50 90 65 35 70

50 100 75 30 75

 Data Handling     166

20 1
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"O" y x .a

x .b

y .c

y .d

100 Y

10 1 10 .e

.f

Pie Graph     7.6.3

 Data Handling     167

10 1

2020-21
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(i)

(ii)

(a) (iii)

(b)

Drawing a Pie Chart     7.6.4

360o

` 9000

360o
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360o   

"O" .1

OA A .2

60o .3

30o .4

90o .5

.6

.1

1941 1951 1961 1971 1981 1991 2001

320 360 440 550 680 850 1000

2001 1991

.2

3750 1875 1875 1200 7500

 Data Handling     169
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.3

1999

1000 1000

22 8

22 8

19 8

18 6

21 8

24 11

Vittal Statistics SRS 1999

.4

8 6 2 8

.5

(i)

(ii)

9000 (iii)
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 3000 (iv)

Home Project

.1

.2

.3

Classroom Project
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8.0

5

5

172      Congruency of Triabgles      

Congruency of Triangles 8
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1

2

173      Congruency of Triabgles      2020-21

(i)

(ii)

(iii)
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A                                                     B                                   P                                                    Q

                        C                                                      D                         R                                          S

1 2

CD AB CD AB

(2)

(1)

(2)

AB=CD

8.2

EFG ABC
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E A EFG ABC

G C F B

FG BC EF AB

EFG ABC

(1)

(2)

(v) (iv) EF  DF (iii) (ii) DE  (i)

(3)

175      Congruency of Triabgles      2020-21
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(iv)

(i) (ii)

8.3

5

(SSS)

5 4

6 5 4

ABC ABC

(SSS)

176      Congruency of Triabgles      2020-21
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(SSS)

1

PQ = XY = 2.9 cm, QR = YZ = 6 cm, RP = ZX = 5.3 cm

x P

Z R Y Q

SSS .1

177      Congruency of Triabgles      

1

2020-21

i ii
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.2

.3

(i)

(ii)

(iii)

(iv)

AC = DB AB = DC .4

8.3.2

5

65

178      Congruency of Triabgles      2020-21
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4.5 5

BC =5 cm ABC

B A A 4.5

B AB= 5

5 4.5

ABC

(SAS)

(SAS)

QR PQ PQR

2

PQR ABC

BC=PR AC=QR
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PS PQ=PR 3

PRS PQS

PQ=PR

PS=PS

PS

SAS

SAS .1

B A M 5 .2

P A Q P

.3

180      Congruency of Triabgles      
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SAS .4

(ASA) 8.3.3

5 40o 60o

(ASA)

5 40o 60o

80o

5 40o 60o

5 40o 80o

5 80o 60o
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4

BC = QR = 4 cm

AB = PQ = 3 cm

RQP CAB

5
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.1

.2

(i)

(ii)

ii BC (i)

BC AB(iv) (iii)

AC BC(vi) BC (v)
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 (v) (iv)

(vi)

6

RHS

(i)

8 RQ AC

3 RP AB

RHS

(ii)

AC PQ 5cm

BC

AC=BD 7

(i) (ii)

AC = BD

AB = BA
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RHS

(i)

(ii)

RHS .1

AB=RP RHS .2 

.3

BD=CE

BCE CBD (i)

(ii)

(iii)
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AD ABC .4

(i)

(ii)

(iii)

(iv)

.1

AC = DF (i)

AB = DE

BC = EF

ZX = RP (ii)

RQ = ZY

(iii)

EB = DB (iv)

AE = BC
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.2

SSS (i)

(a)  AR = (b)  RT = (c)   AT =

SAS (ii)

  (b)  PN  =      (a)  RT  =      

ASA AT=PN (iii)

(a)  ?      (b)   ?

.3

.1 PM = QM .1

.2 .2

.3 AM = AM .3

.4 .4

.4

AAA

.5

.6
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    .7

(ii) (i)

PQR ABC .8

.9

.1

Superimposition .2

AB CD .3

AB=CD

.4

.5

(SSS) (i)

(SAS) (ii)

(ASA) (iii)

(iv)
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9.0

 

(S S S) (i

(S A S) (ii

(A S A) (iii

(R H S) (iv

(S S S) 9.1

(Rough figure)

RP = 7 QR = 5 PQ = 4cm PQR 1

1

5 QR 2

4 Q 3
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R 7 R p 4

P 7

PR QP 5

PQR 

PQ 1

TP = 6.5 ET = 5.4 PE = 4.5cm 2

CA = 6.8 cm BC = 4.5cm AB = 5.4cm ABC 

PET ABC 

CA = 7.5 AB=5.5 BC=6.5 ABC .1

BN = 6cm IB = 6cm,  NI = 5.6cm NIB .2

6.5 APE .3

ZX = 10cm Y= 8cm, XY = 6cm XYZ .4

X

CA = 3cm BC = 7cm, AB = 4cm ABC .5

NP = 3cm EN = 5cm , PE = 4cm PEN .6
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YZ= 8cm, XY = 2cm XYZ 1

XZ = 4cm

9.2

ABC B = 50Ocm BC = 5cm, AB = 4cm 2

1

AB = 4 2

50O AB 3

191 Construction of Triangles2020-21

SCERT T
ELA

NGANA



5  B 4

C

ABC C A 5

R CR ,AR = 8 A = 60O CA = 8 CAR .1

ABC BC = 6 B=45O AB = 5 .2

NE = 4 E = 90O TE = 3 PQR .3

9.3

A = 100O M = 45O, MA = 4 MAN 3

MAN 1

4 MA 2

M = 45O 3
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100 A  4

MAN N 5

95O 105O

E = 100O N = 50O NE = 6.4 NET 1

Q = R = 60 QR = 6 PQR 2

R= N = 45O RUN 3

9.4

 BC = 6 AB = 5 A 4

1

5 AB 2
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A   3

C 6 B   4

ABC C B 5

AC = 10 AB = 8   = 90O ABC .1

4 5 R PQR .2

5  = 90O XYZ .3

  9.5

 = 40O AC = 4 AB = 4 ABC 5

1

4 AB 2

194 Construction of Triangles

4

2020-21

c

SCERT T
ELA

NGANA



40 B :3

4 A 4

C A C 5

ABC 

4
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=50O AC = 4.5 AB = 4.5 ABC .1

 = 70O  XY = 4.5 XZ = 3.5 XYZ .2

 = 100O 6 5 AR AN ANR .3

RP  = 60O QP = 5.5 QR = 5.5 PQR .4

.5

AB = 4.8 CA = 6.3 BC= 6.5 ABC

  = 85O QR = 7.5 PQ = 8 PQR

 = 70O  = 130O XY = 6.2 XYZ

 = 35O AC = 4.8 AB = 4.8 ABC

MN = 7.3 MP = 11.4 N = 90 O MNP

RK = KS = SR=6.6 RKS

PT = PR = 5.7  = 65 PTR

:

(i

(ii

(iii

(iv

(v
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10.0

 x, y,

2x-3 a, b, p, m, 

-1

"V' (ii) H (i)

-2

i

ii

1 2 3 4 5

4
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iii

1 2 3 4 5

5

3

p,6 i

4 x ii

8 y iii

5 q iv

4 y v

q p vi

5 z vii

10 5 x viii

5 y ix

13 10 y x

4

(i)   x+3    (ii)   y-7      (iii)  10l

(iv)      (v)  3m+11  (vi)   2y-5  

5

i

ii

iii

iv
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10.1

2x+9

9 2x 9 2 x

9 2x 2x+9

  11y y 11 11y x x,3

 

11y     

x x

(4 4 ) 4 4

 x x x x x x

6 6 6= 

:-

 (i)      (ii)           (iii)          
(iv)  5x-7     (v)   5x+8-x-2(-y)     (vi)   5x2-x 

10.1.1

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

x

x y x 2 a

x y x 1 y 1 

1 y 2 y 2 x 1

like terms
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1

2
2x i

ii
iii

9xy 10.2
x,y,  9 9xy          =9(xy)=9xy

9y , x        =x(9y)=9xy  
9x , y         =y(9x)=9xy
y , 9x ,        =9x(y)=9xy
x , 9y ,        =9y(x)=9xy
9, xy,        =xy(9)=9xy

xy y, x (numerial coefficient) 9

x -5 -5x

x    (i)

 -y   (ii)

-32  (iii)

 (iv)

  (v)

10.3 

- +

2x x 3y

200 ALGEBRAIC EXPRESSIONS2020-21

SCERT T
ELA

NGANA



.1

(iii) 11x – 3y – 5 (ii) x + y (i)

x + 3 + y (vi) (v)  (iv)

3x + 5 (x) 2z – y (ix) (viii) (vii)

Numerical expressions and algebraic expressions 10.3.1

4y (iv) (iii)–3 – 5 (ii) 1 + 2 –9 (i)

2x – y (viii) (17–5) +4 (vii)3x + 5 (vi) 9 + (6–5) (v)

(v), (ii), (i) 

3

(475-550 AD)

499AD
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10.3.2 

               

            

2

3xy (ii) (i)

a + 4x – xy + xyz (iv) (iii)

10.4

Degree of Monomial  10.4.1

x 1

y 2

3

202 ALGEBRAIC EXPRESSIONS2020-21

SCERT T
ELA

NGANA



x y z

1 x 1 1

2 7x2 2 2

3 -3xyz 1 1 1 1+1+1=3

4 8y2z2 2 2 2+2=4

10.4.2

5

5   x=1  

  10.4.3

I term II term III term IV term

1 7x2y 3 - - - 3

2 3y-x2y2 1 4 - - 4

3 4x2+3xyz+y 2 3 1 - 3

4 pq-6p2q2-p2q+9 2 4 3 - 4

4 4

4 3
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1

(i)a2, b2 ,-2a2, c2, 4a (ii) 3a, 4xy, -yz, 2yz 

(iii)-2x2y, x2y, 5y2x, x2z   (iv) 7p, 8pq, -5pq, -2p, 3p

-2
     (i)  x+1               (ii)   3m2               (iii)    -30+16

(iv)          (v)    96                (vi)   
(vii)       (viii)  95 ÷ 5 × 2     (ix)  2 + m + n

(x)   310 + 15 + 62      (xi)      

3
 (i)                (ii)    4y - 7z                ( iii)              
(iv)   7mm         (v)               (vi)    100                           
(vii)    ax + 9      (viii)         (ix)     
(x)                                                              

4

(i)   7y              (ii)       (ii)          

(iv)        (v)   3mn      (vi)         

5

 (i)   3x-15    (ii)   xy+yz                    (iii)                                       

(iv)       (v)            (vi)   

6

10.5

4 1
7 2

2
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x 1

4x x 4xx=4x 4

x+4x=(1+4)x=5x

y 2

=7xy=7y

=2xy=2y

7y 2y

=7y-2y=(7-2)y=5y

11

(i) 5x,7x (ii)  (iii) 2m, 11m

(iv)18ab,5ab, 12ab (v)  (vi)

(vii) 18pq, –15pq, 3pq

2

(i) 2xy, 7xy (ii) (iii) 12y, 3y

(iv) (v) 6xy, –12xy

10.5.1

y x 3x+4y 4y 3x
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     10.6

2xy 

-6xy

1

2

3

1
2
3

1
(i) (ii)
(iii) (iv)
(v) (vi)

10.7 
3x+5x-9

3c+6a-2b
6a-2b+3c
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1

(i) (ii)

(iii) (iv)

2

(i) 9  + 6x + 8 (ii) 9  + 15 + 7x

(iii) 9  + 7 (iv) 9  + 15x + 3

(v) 15  + x3 + 3x (vi) y + xy + 3

(vii)  +  + 6xy

5 3

10.8 

x=-1 3 1

3 i

3(-1) ii

3(1)=3 iii

y=-1 x=0 -y+2 2

-y+2 ) i    

 -(-1)+2 ii   

1+2=3 iii   

h=7 b=12 3

Step 1: (i) 

Step 2: (ii) 

Step 3:  A= 42 (iii) 
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x=-3 1

x=-3 -9 2

a PR 1

2

(ii)

3

(i)8x, 5x (ii)5p,11p (iii)13  ,2  

x=1    4

 (i)-x (ii)4x (iii)-2x2

x=-1 5

x=-2 6

y=2 , x=1 7

(i)4x-3y+5  (ii)x2+y2 (iii)xy+3y-9

b=6 l= 9 A = l x b 8

R=5% t=2 p=900 9
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(s) (t) (d)  (s) 10

t=10  d=135 

Addition of algebraic expressions.       10.9

9 1

4

x

9

x + 9 =

4

x + (x + 9) + 4  =

=2x+13

4 2

x

x

x+11 11

=2x+7 =x+x+11-4 4
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Addition of Expression  10.9(1)

column or vertical method  (i)

row or horizontal method  (ii)

column or vertical method  (i)

6+6x2 3x2+5x-4 4

(i) 3x2 + 5x – 4 = 3x2 + 5x – 4

(ii) 6 + 6x2 = 6x2 + 6

1

3x2 + 5x - 4

6x2             +6

2

9x2 + 5x - 2 3

5

1

2

3
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(ii)

6+6 3 +5x-4 6

1

2

3

4

1

(i)  

(ii) 

(iii)  3a - 4b, 5c - 7a + 2b

10.9.2

10.9.2 (a)

9 9 -9 9 + (-9) = 0 9

-9

3x

3x+(-3x)=0 -3 3x

3x -3x
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10.9.2 (b)  

B A B A A-B = A+ (-B) B A 

(i)

3c+6a-2b 3a+4b-2c 7

1

2

3

4

8
1

=

2
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3

–             –

4

–             –

(ii)

3c+6a+2b 3a+4b+2c 9

1

2

3 

4

10

1

2

3

4
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1

(i) ; 
(ii)  ;  ;  ; 
(iii) ;  ; 2x - 4y- z
(iv)  ;  ; 

2

3

2a + 3b, b–a, 4a–2b. 4

5
(i) 2a+b, a–b (ii) x+2y+z , –x–y–3z
(iii) 3a2–8ab–2b2 , 3a2–4ab+6b2 (iv) 4pq–6p2–2q2, 9p2

(v) 7–2x–3x2,  2x2–5x–3 (vi) 5x2–3xy–7y2 , 3x2–xy–2y2

(vii) 6m3+4m2+7m–3 , 3m3+4

6

7

8

9
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10
A = 4x2 + y2 – 6xy;
B = 3y2 + 12x2 + 8xy;
C = 6x2 + 8y2 + 6xy

(A-B)-C (ii) A+B+C (i)

A-3B   (iv)    2A+B (iii)

' - ' ' + '
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11.0

1,20,00,00,000 2011

30,00,00,000 15,00,00,000 

1 30,00,00,000 

8,50,00,000 2011

11.1

4+4+4+4+4

5+5+5+5+5

7+7+7+7+7+7+7+7

5×5, 5×4 

8×7

8 10 10,00,00,000 2011

108 10×10×10×10×10×10×10×10

8 108 108 8 10
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3x108 30,00,00,000 

8 10 8 10 (10)8 3×108

15×107 15,00,00,000 

7 10 107

8,50,00,000 2011

6 10 6 10 106 85x106

36584 =  (3×10000) + (6×1000) + (5×100) + (8×10) + (4×1)
   = (3×104) + (6×103) + (5×102) + (8×101) + (4×1)

1

510,000,000 (i)

7,00,00,000 (ii)

4550 (iii)

1000 (iv)
(i) 48951    (ii) 89325 2

11.1.1
10

81 = 3 × 3 × 3 × 3    = 34

4 3
125 = 5 × 5 × 5      =  53

3 5
43 34 1

34 = 3 × 3 × 3 × 3 = 81
43 = 4 × 4 × 4 = 64

81 > 64
34 > 43

34 > 43
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1

(c) (b) (a) 2
(i) 32 (ii) 64 (iii) 256 (iv) 243 (v) 48

3 2

10 2 10 102 10 x 10

4 2 4  42 4 x 4

10 3 10 103 10 x 10 x 10
6 3 6  63 6 x 6 x 6

'a'

a 2 a a2 a × a

a 3 a a3 a × a × a

4 a a4 a × a × a × a

a5

a6

'm' 'a' am a × a × a × a × a × ............. m

1

(i)  p 7 (ii)  l 4 (iii)  s 9 (iv)  d 6 (v)  z 5

2

a × a × a × a × a × ............ l (i)

5 × 5 × 5 × 5 × 5 × ............ n (ii)

q × q × q × q × q × ............ 15 (iii)

r × r × r × r × r × ............ b (iv)
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11.2

(ii) 450 (i) 432
432 = 2 × 216                                  

2 432 = 2 × 2 × 108
2 216 = 2 × 2 × 2 × 54
2 108 = 2 × 2 × 2 × 2 × 27
2 54 = 2 × 2 × 2 × 2 × 3 × 9
3 27 = 2 × 2 × 2 × 2 × 3 × 3 × 3
3 9 = (2 × 2 × 2 × 2) × (3 × 3 × 3)
3 3 = 24 × 33

1             
432 = 24 × 33

(ii) 450 = 2 × 225
2 450 = 2 × 3 × 75
3 225 = 2 × 3 × 3 × 25
3 75 = 2 × 3 × 3 × 5 × 5
5 25 = 2 × 32 × 52

5 5 450 = 2 × 32 × 52

1

(iv) 6300 (iii) 8000 (ii) 1296 (i) 2500

1

(i) 34 (ii) (7x)2 (iii) (5ab)3 (iv) (4y)5

2

(i) 7 × 7 × 7 × 7 × 7

(ii) 3 × 3 × 3 × 5 × 5 × 5 × 5

(iii) 2 × 2 × 2 × 3 × 3 × 3 × 3 × 5 × 5 × 5 
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3

(i) 288 (ii)1250 (iii) 2250 (iv) 3600 (v) 2400

4

(i) 23  32 (ii) 53  35 (iii) 28  82

b=2, a=3 5

(i) ab + ba   (ii) aa + bb      (iii)  (a + b)b (iv) (a–b)a

11.3

11.3.1

24 × 23

   24 × 23 = (2 × 2 × 2 × 2)  ×   (2 ×2 × 2)
4 3

=  2  ×  2  ×  2  ×  2  ×  2  ×  2  ×  2                  

4 + 3 = 7

24 × 23 = 24+3

52 × 53 3

52 × 53 = (5 × 5) × (5 × 5 × 5)

   

= 5 × 5 × 5 × 5 × 5

(2+3=5)      

52 × 53 = 52+3 = 55

24 × 23 = 27  

52 × 53 = 55  
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a4 × a5   4
   a4 × a5 = (a × a × a × a)  ×   (a ×a × a × a × a)

4  5   
= a × a × a × a × a × a × a × a × a   

4 + 5 = 9 a4+5 a9

a4 × a5 = a4+5

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

n m 'a'
am × an  = am+n

 am × an  = am+n .1

p5 × p8 (ii) 311 × 39 (i)

.2

k

k15 × k? = k31 (ii) k3 × k4 = k? (i)

11.3.2

(32)3 5

3 32

(32)3 =  32 × 32 × 32    =   32+2+2

=  36

32×3  =  36

(32)3 = 32×3  =  36

(32)3  =  36 32 32
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(45)3 6

(45)3 = 45 × 45 × 45 

=  45+5+5

=  (45)
3 =  45×3= 415 

  (am)4 7

(am)
n
 = (am × am × am × am ..........n )  = am+m+m+m.....n =  amn

n m "a"

(am)
n
 = amn

11.3.3

35 × 45 8

5 45 35

35 × 45 = (3 × 3 × 3 × 3 × 3) × (4 × 4 × 4 × 4 × 4)

= (3 × 4) × (3 × 4) × (3 × 4) × (3 × 4) × (3 × 4)

35 × 45 = (3 × 4)5

44 × 54 9

4 44 54

44 × 54 = (4 × 4 × 4 × 4) × (5 × 5 × 5 × 5)

= (4 × 5) × (4 × 5) × (4 × 5) × (4 × 5)

= (4 × 5)4

44 × 54 = (4 × 5)4
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p7 × q7 10

7 q7 p7

p7 × q7 = (p × p × p × p × p × p × p) × (q ×q ×q ×q ×q ×q ×q)
= (p × q) × (p × q) × (p × q) × (p × q)

= (p × q)7

p7 × q7 = (p × q)7

am × bm = (a × b)m= (ab)m

m b a

am × bm = (ab)m

am × bm = (ab)m

(i) (2 × 3)4 (ii) xp × yp (iii) a8 × b8 (iv) (5 × 4)11

11.3.4

11.3.4(a)

25 = 32 35 = 243

24 = 16 34 = 81

23 = 8 33 = 27

22 = 4 32 = 9

21 = 2 31 = 3

20 = 1 30 = 1

2-1 = 3-1 = 

2-2 = 3-2 = 
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16 32

24 25

1

 2-1  =     2-2  =

 3-1  =     3-2  =

   2-2  =  = 

 3-1  =     3-2  =  =    

'n' 'a'

.1

9-6 (iv) 7-5 (iii) a-5 (ii) x-7 (i)

11.3.4(b)

20 = 1 , 30 = 1 

50 = 1 , 40 = 1 

' a ' 

a0 = 1 
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11.3.4(c)

11

= 7 × 7 × 7 × 7 = 74

74 77-3 (7-3=4)

12

 = 3×3×3×3×3   

38-3= 35 (8-3 = 5)

13

 

(8-5 = 3)

14

( 7 - 2 = 5 )
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  =   

 n > m m > n

n m a

n > m m > n 

m = n 

                    15

....(1)

  (1)

   = ?

   

a0 = 1 a (m = n) n m

 m = n 
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am-n .1

(ii) (i)

.2

(ii) (i)

11.3.4

16

17
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    m b a

(iii) (ii) (i)

: 11.5
  (1)4 , (1)5 , (1)7 , (-1)2 , (-1)3 , (-1)4 , (-1)5  18

(1)5 = 1 x 1 x 1 x 1 x 1 = 1 

(1)7 = 1 x 1 x 1 x 1 x 1 x 1 x 1 =1

 (-1)2 = (-1) x (-1) = 1                 

(-1)3 = (-1) (-1) (-1) = -1               

(-1)4 = (-1) (-1) (-1) (-1) = 1            

(-1)5 = (-1) (-1) (-1) (-1) (-1) (-1) = -1

1 1(i)

(+1) (-1) (-1) (-1)(ii)
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m (–a)m = –am 

m (–a)m = am  

(–3)4 = (–3)   (–3)   (–3)   (–3) = 81

(–a)4 = (–a)   (–a)   (–a)   (–a) = a4

(–a)–3  = 

19

–27 = (–3) (–3) (–3) = (–3)3

125 = 5 × 5 × 5 = (5)3

      ,    

.1

(–a)m (iv) (–7)–5 (iii) (–a)4 (ii) (a)–5 (i)

.2

(–b) × (–b) × (–b) × (–b) (ii) (–3) × (–3) × (–3) (i)

m (iii) 

.1

(iii)       (32) × (32)4 (ii) 210 × 24 (i)

(–3)3×  (–3)10 × (–3)7 (vi) (v) 92 × 918 × 910 (iv)
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(102)3 (x) 24a × 25a (ix) 24 × 34 (viii) (32)2 (vii)

(–3)3 × (–5)3 (xiv) (xiii) 23a+7 × 27a+3 (xii) (xi)

(–7)7 × (–7)8(xviii) (xvii) (xvi) (xv)

ax × ay × az (xx) (–64)4 (xix)

729 3-4 .2

x 56 × 52x  = 510 .3

20 + 30 .4

.5

.6

50 = (100000)0 (iii) 32x43 = 125 (ii) 100 x 1011 = 1013 (i)
(-2 )5 > (-3)5 (vii) ( -2)4 > (-3)4 (vi)    23 > 32   (v) 43 = 82 (iv)

11.3.6

5976 x 1021

946x 1015

5.976x1024

9.46x 1017

10 1 10
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.1

384,000,00 (i)

12,000,000,000 (ii)

(iii)

300,000,000,000,000,000,000,

1,353,000,000 (iv)

4 10 10,000 = 104

5 3 243 = 35

6 2 64 = 26

6 5,4 2 3,10

am × bm = (ab)
m

(iii) (am)n=amn (ii) am × an = am+n (i)

  m > n   (v) (iv)

a =  0 a0 = 1 (viii) (vii) n > m  (vi)
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12.0 

i

D C B A ii

DAC CDA, BCD, ABC iii

ABCD (Diagonal) iv

ABCD v

B

ABC  vi

BCD

1

2

232 Quadrilaterals      

Quadrilaterals           12

2020-21
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vii

ABCD

viii

12.1

ABCD

C B A N Q O L M P 

D

(Convex and Caoncave Quadrilateral) 12.2

M L ABCD

ABCD

PQRS
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V U PQRS

PQRS

( Convex Quadrilateral)

ABCD

PQRS ( Concave Quadrilateral)

TUVW ii EFGH i

EFGH iii

TUVW iv

ABCD

TUVW

12.3

(1) ABCD 1

(2)
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360o

360o

D C B A P ABCD P 1

m 2 + m 3= 180° – x ................ (1)

,  m 4 + m 5 = 180° – y ....... (2)

 ,  m 6 + m 7 = 180º – z     ............ (3)

 , m 8 + m 1 = 180º – w .............. (4)

4 3 2 1

m 1 + m 2 + m 3 + m 4 + m 5 + m 6 + m 7 + m 8 

= 180° – x + 180° – y + 180° – z + 180° – w

= 720° – (x + y + z + w)

(x + y + z + w = 360° ; )

=720° – 360°= 360°

360°

ABCD 2

6 5 4 3 2 1

360° D C B A 

ABCD

235 Quadrilaterals      2020-21

SCERT T
ELA

NGANA



105° 65° 55° 1

360°

= 55°+65°+105° = 225°

= 360° - 225° = 135° 

120° 80° 2

360°

= 80°+120° = 200°

= 360° - 200° = 160°

 

2x° ( x+30° ) ( x-10°) x° 3

= 360°

x°+(x-10°)+(x+30°)+2x° = 360°

5x + 20 = 360°

x = 68°

= 68° , (68 - 10°) , ( 68 + 30° ) , (2 x 68° )

           = 68° , 58° , 98° , 136°                                              

3:4:5:6 4

360°

= 3:4:5:6
6x 5x 4x 3x

3x+4x+5x+6x = 360 
18x = 360 

x =

= 3 x 20 ; 4 x 20 ; 5 x 20 ; 6 x 20    

        = 60° ;        80°       ;      100°  ;  120°   
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1 

PQRS 1

i

ii

120° 80° 60° 2

2:3:4:6 3

4

 ( x + 30°) ( x+20° ) ( x+10° ) x° 5

1:2:3:6 6

12.4

( Trapezium ) 12.4.1
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( Kite ) 12.4.2.

(Mark)

BC=CD AB=AD

i

ii

2

(1)

(2)

ABCD
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( Parallelogram) 12.4.3

3

5 4 3

4

1

2

1 2 3

4

12.4.3(a)

A'B'C'D' ABCD 5
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30o-60o-90o 

PQRS  (5)

QR = PS = 7 PQ = SR = 12

= PQ + QR + RS + SP 

= 12 + 7 + 12 + 7 = 38

6

(Tracing Paper) ABCD

(1) ABCD A'B'C'D' A'B'C'D'

(90°)

(3) 90° (2)

D B' A C' C A'

B D'

1 2 3
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D B C A

30o-60o-90o

ABCD

3 = 4 1 = 2

ASA)   

m B = m D (c.p.c.t)

m A = m C  [ (c.p.c.t) ]

D A ABCD

B A

B A

ABCD

z x,y BEST 6

B S 

x = 100o

y = 100o     

z = 80o      z y
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m R = 70o RING 7

m R = 70o 

m N = 70o 

m I = 180o - 70o = 110o I R 

I G 

m R = m N = 70o  m G  = 110o

m G = 110o      

 m G m I

360o

12.4.3( b )

ABCD 7

' O '

A 'C' 

' O' 

B 'D' 

'O'

' O ' AC BD

DB

ASA

ASA

 AOB  COD

AO = CO    

BO = DO
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" O " OE = 4 HELP  8

OH 5 PE HL

4 OP OE = 4

PE = 8

PE 5 HL

HL = 8 + 5 = 13

OH =  = 6.5 

(Rhombus) 12.4.4

ABC

BC AB 

 (Rhombus) AB = BC 

( Check List )

8

ABCD

OB = OD OA = OC 
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m  AOD = m COD = 90o 

SSS

AOD  COD

m AOD  = m COD 

AOD COD 

m AOD = m COD = 90o 

( Rectangle ) 12.4.5

xo

xo = 90o 4xo = 360o 

ABCD

ABC  ABD

AB = AB

BC = AD 

 m A = m B = 90o 

AC = BD ABC  ABD SAS
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x ' O ' RENT 9

OT = 3x + 1 OR = 2x + 4

RN OR OT

3x + 1 = 2x + 4  
x   = 3

: 12.4.6

BE = EL= LT = TB BELT

LOE BOE 

OE OB = OL

BOE = LOE  SSS

 BOE + LOE = 180o BOE = LOE 

BOE = LOE =

i

ii

iii

245 Quadrilaterals      2020-21

SCERT T
ELA

NGANA



" Tangram " 12.5

Tangram 

 ABCD 10 

D C  B = 70o   A = 50o 

A + D = 180o 

D = 180o - 50o = 130o  

B + C = 180o   

C = 180o - 70o = 110o 

3:2 11

180o = 

3:2 = 
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2 

OR OE RICE 12 

   

OR = OC OE = OI   

OR = 12 OE = 5  

1

i

ii

iii

iv

v

vi

vii

viii

2

ii i

iv iii

ABC = 40o ABCD 3
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( 2x + 30o ) xo 4

DEAR 5

' O ' BASE 6

OE = 2x +4 OB = 5x + 1 x 

C = 65o A = 70o ABCD 7

48 5:3 8

9

A= B = 30o ABCD 10

11

i

90o ii

= A D = xo ABCD iii

iv

' O '  ABCD v

= AC  AO = 5

= AOB ' O ' ABCD vi

A - C ABCD vii

=  BD 10 = ABCD viii

= BAC AC ABCD ix
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1

2

3

4

360O 5

6

1

2

3

1

2

1

2

3

1

1

2

3

1
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13.0

1

 (rectrangle) (traingle)

(square) (rhombus) (parallelogram)

.1

Area & Perimeter  

12

1

 Area & Perimeter     250

13
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.2

225 15

88

.3

14 20

60 12

150 15

13.3

1

1

2

3

3 2

1

2

3
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(h) (b)

A=bh

1

4 (b) (i)

3 (h)

bh

 12  =  4 x 3  =  A

12

(ii)

6 (b)

13 (h)

bh (A)

A = 6 x 13 78

78 ABCD

 Area & Perimeter     252 2020-21
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1 6 8 ABCD

2

2 1

1

AB, DE

AD, 2 DE AB

BF AD BF

DE = 4 AB = 10 ABCD .1

ABCD (i)

BF AD = 6 (ii)

.2

21

 Area & Perimeter     253 2020-21
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(i)

1

(ii)

(i)

(ii)

.1

2
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P PN SR P PM PQRS .2

PM = 7.6 SR = 12 QR

PQRS (i)

PN QR=8 (ii)

AD AB ABCD .3

BE DF

A B = 3 5 1 4 7 0

DF BE AD=49

.4

192

5:2 .5

360

40 .6

20

13.2

13.2.1

x

x (l x b) = lb
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13.2.2

=   x b x h =  bh

A  bh  (h) (b)

2

(b) 13

(h) 6

 bh  A

=  x 13 x6 

13 x 3 = 39

39

 Area & Perimeter     256 2020-21
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3

(b) 8

(h) 6

(A)   bh

 bh  A

=  x 8 x6 

24

24

AB=25

AB

.1

3 

 Area & Perimeter     257 2020-21
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RT = 6 PR = 8 PQ = 4 .2

QS (ii) (i)

A B = 5 B C A D A .3

AD AC=12 BC=13

PS QR=9 PQ=PR=7.5 .4

PQ R 6 QR P

RT

ABCE AC=4 BC=16 AB=8 ABCD .5
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A =   x 7 x 5  .6

A =   x 8 x 5 

11 220 .7

400 .8

15 20 .9

30

ABCD .10

ABCD .11
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QU=ST=8 PR=24 PQRS .12

108 3:2 .13

13.3

4
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ABCD
ABCD

ABCD 4

(d1) 7.5
(d2) 5.6

21

8 60 5

(d1) 8

15

BD = d2 AC = d1
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.1

.2

1 d1 2 d2

12 16

27 2025

24 57.6

216 24 .3

45 3000   .4

Rs. 2.50 30

13.4

4 
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2

A

B
AB AB

1 3.5 7.0 22.0

2 7.0 14.0 44.0

3 10.5 21.0 66.0

4 21.0 42.0 132.0

5 5.0 10.0 32.0

6 15.0 30.0 94.0
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3.14

"C"

"d"

d=2r

10 6

d 10

3.14 x 10

31.4 C = 31.4

14 7

(r) 14

(c)

C

C 88

88

 Area & Perimeter     264 2020-21
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.1

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

.2

(i) 17.5 (ii) 5.6 (iii) 4.9

3.14 (i) .3
(a) 8 (b) 15 (c) 20

44 (ii)

264 .4

33 .5

660 35 .6

3:4 .7

200 2200 .8

15 .9

25 (wire) .10

5 
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13.5

40 60 8

3

ABCD

ABCD EFGH

60

40

ABCD (40 x 60)

2400

3

60 (3+3)

66

40 (3+3)

46

( 66 x 46)

3036

(3036 - 2400)

636

 Area & Perimeter     266 2020-21
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60 90 9

(i)

Rs. 110/- (ii)

EFGH PQRS 3 ABCD

EFGH PQRS (i)

KLMN

PQ 3 PS 60

EH 3 EF 90

KL 3 KN 3

PQRS EFGH KLMN

= (PS x PQ) + (FH x EH) - (KL x KN)

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

= (180 + 270 - 9)

441

 Area & Perimeter     267 2020-21
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Rs. 110/- (ii)

100 x 441

Rs. 48510/-

100 10

 250 10

100 PQRS

5

AB 100 + (5 + 5) 110

PQRS 2 (100)2 10000

ABCD  2 110 2 12100

 (2100 - 10000) 2100

 10 Rs. 250/-

2100

Rs. 52,500/- 

205 45 .1

12.5 18(Central hall) .2

50

4 80 .3

2 5 8 .4

6 
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10 300 700 .5

A=bh (h) (b)

(h) (b)

 3.14 r

287-212
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14.0

1

Understanding 3D & 2D Shapes  270

14

1 

Understanding
2D & 3D Shapes

2020-21
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2 2

i
ii
iii
iv
v

3

14.1

(1)
3 2

Understanding 3D & 2D Shapes  271

1 2 3
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(1)

2

1

Understanding 3D & 2D Shapes  272

2 
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2

i

ii

3

7

Understanding 3D & 2D Shapes  273

(b)

(c)
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14.2

14.2.1

( Oblique Sketches )

3x3x3
3

Understanding 3D & 2D Shapes  274

1 2

3 4
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i
ii

4 3 7
( Isometric Sketches ) 14.2.2

7x3x4

Understanding 3D & 2D Shapes  275

1 3 2

3 4
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1

6 3 3

1

Understanding 3D & 2D Shapes  276

3 
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2 3 5 2

3 3

4

(ii) (i) 5

2 3 5

4

Visualising Solid Objects 14.3

Understanding 3D & 2D Shapes  277 2020-21
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2 2 2 2

2+2= 4

2 2

Understanding 3D & 2D Shapes  278 2020-21
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(1)

5+  6  (ii)   4+3  (i)        

7

3 2 (2)

14.3.1 

14.3.1(a) 

Slicing Game

( Cross-section )

( Models ) 2

Understanding 3D & 2D Shapes  279 2020-21
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2
(ii) (i)

14.3.1(b)

( Over
head Projector ) 

1

12

Understanding 3D & 2D Shapes  280 2020-21

1

SCERT T
ELA

NGANA



.1

Over head Projector  .2

Understanding 3D & 2D Shapes  281

4 
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\

15.0

15.1

Trace Paper

1

Dotted line )

Symmetry       282

15(Symmetry)    

2020-21
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1

2

Symmetry       283

1   
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15.1.1

1

2

Symmetry       284 2020-21
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( Regular

Polygon )

3 3
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Trace Paper

1

2

Trace Paper 

1

Symmetry       286

2  
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2

3

4

i

ii

12 10 iii

5

Symmetry       287 2020-21
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15.2

1

'O'

D C B A  

180o  

180o  

ABCD

Rotational symmetry

( Wind Wheel ) 2

Symmetry       288

Figure - 1

Figure - 2

2020-21
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90o (Wind Wheel)

: 15.2.1 

4

P

90o

P

360o ' 270o ' 180o ' (iv) (iii) (ii) (i)

90o 

90o

Symmetry       289 2020-21
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1
2
3

15.2.2
90o 

4 4
120o

3

90o

4

(i) 1

(ii)
(iii)

2
360o (1)

1
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1

 2

3

Symmetry       291

3   
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15.3

1

1

1

2

3

4

3

4

5

1 2 3 4 5
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4   

(i)

(ii)

1

 I 2 E

2 0 Z

S

H

O

1 E

N

C
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360O
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(xii)  2                 (xiii)  -16         (xiv)   -8
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55000
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4
3
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(iv)  3
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- -
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FOA EOFEOF DOE ,, COD, BOC, DOF, EOF,, BOD

DOA COA,, BOFBOE COF,

BOA -

BOA COB 

AOD DOB 
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R

LMP QRP
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CBA,

CBACBD

y y=50 40

(3) (4)

301
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,   140

,by 3 ,by 4 
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ROD WOD

.S A.S.A
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SPQ, RSP, RSP, QRS, QRS, PQR,
PQR, SPQ

SPQ, QRS, RSP, PQR

DAB BCD
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50

.1

.2

(i)

(ii)

20

.3

.4

.5

(i)

a Z ax x

(ii) (am)n
=amn  (i) am.an=am+n  (m,n N)

(iv) ambm=(ab)m (iii)                     ((m-n) N) 

(vi) (v)

(Scientific Notation) (vii)

am

an
=am-n
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(ii)

x2y

2 3

(iii)

20

(i)

100

60

Lines and Angles (i)

Triangles  (ii)
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3D 2D

Congrnency (iii)

RHS ASA SSS SAS

(iv)

SSS

2

SAS

ASA

RHS

Quadrilateral (v)

(vi)

(180O, 120O, 90O) 2D
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180O 90O

3D 2D(vii)

2D 3D

15(Area and Permimeter) 

15
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Academic Standards

.1

.2
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.1

a Z x ax

.2
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2D

3D 2D

3D

3D

3D-2D

3D 2D

2 3D

(Mensuration)
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Data Handling

Construction of Triangles 
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Quadrilateral 

Symmetry 
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