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15.1

:

3 + 2 = 5 .2 .1

4 > 8 .4 .3

.6 .5

x + 2 = 7 .8 .7

6 .10 .9

.12 .11

.14 x < y .13

4 > 8 

y x x < y x = 5 x + 2 = 7

Proofs in Mathematics
15
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.2 .1

.4 .3

5 

15.2

.2 3 .1

.4 4x + x = 5x x .3

.6 .5

.8 .7

5 4 .10 x > 7 .9
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.12 .11

.14 2x > x x .13

15.3

(1) 

(2) 

15 5 3 

(3) 

(4) 

2
1 x = 1 2x > x 

SCERT T
ELA

NGANA



313 2020-21

N x 2x > x 

(5) 

3x > x x (i)

x2 > x x (ii)

(iii)

900 (iv)

(v)

3x > x x > 0 (i)

x2 > x x > 1 x < 0 (ii)

2 0 (iii)

900 (iv)

(v)

15.1

.1

(ii) 27 (i)

(iv) 20C (iii)

28 (vi) (v)

.2

x2 > 0 x (ii) 3500 (i)

(iv) (iii)

(v)

.3

(ii) (i)

x3 > 0 x (iv) 3x + 1 > 4 x (iii)

(v)

 x2 > y2  x > y .4
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15.4

15.4.1

'M' 
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15.4.2

19992 56702 56702 19992
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'0' 30 5 '0' (i)

5 '0' 5 30

(ii)

(ii) (i)

(iii)

5 1800 1800 

101 5 

15.2 

.1

(i)

'x' 'x' (ii)

(iii)

(iv)SCERT T
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.2

.3

4 

9 (a)

10 (b)

7 (c)

(d)

11 (e)

200 (f)

(g)

(h)

9 1 9 1 

15.5SCERT T
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1800 15.1 

15.2 

4 15.3 

7 6 7 8

 

n + 2 n + 1 n 

(6) 

(a)

100 (b)

n (c)

T1 = 2, T2 = 6, T3 = 12, T4 = 20,.......

T5 

Tn T6 

Tn 

T5 = T4 + 10 = 20 + 10 = 30 = 5 × 6 

T6 = T5 + 12 = 30 + 12 = 42 = 6 × 7 ..... T7

T100 = 100 × 101 = 10, 100

 Tn = n × (n + 1) = n2 + n
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6 = 3 + 3 8 = 3 + 5 10 = 3 + 7

12 = 5 + 7 14 = 11 + 3 16 = 13 + 3 = 11 + 5

4 1743

12 14 16 18

9 12 15 18

12 14

9 6
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3 

5 5 + ( 5) = 0 

B 

(i)
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(ii)

(1) 

(2) 

(1) 1 = 0 a 0
1 = a (2) 

(iii)

(2) (1) 

(1) 

x = y 

x  x = xy 

 x2 = xy

x2  y2 = xy  y2 

(x  y) (2) 
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15.3 
(i) .1

1 × 3 × 5 = 15, 3 × 5 × 7 = 105, 5 × 7 × 9 - ..... 

(ii)

2 + 4 + 6 = 12, 4 + 6 + 8 = 18, 6 + 8 + 10 = 24, 8 + 10 + 12 = 30

.2

1 = 110 (1) 

11 = 111 (2) 

121 = 112 (3) 

(5) (4) 

(6) 

.3

(2+1) (1+1) = 3 × 2 = 6 28 = 22 × 71 (i)

1, 2, 4, 7, 14, 28 6 28

(1+1) (1+1) (1+1) = 2 × 2 × 2 = 8 30 = 21 × 31 × 51 (ii)

1, 2, 3, 5, 6, 10, 15, 30 8 30

+ 1 

.4

12 = 1

112 = 121

1112 = 12321

11112 = 1234321

111112 = 123454321
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1111112 =

11111112 =

.5

N x P (x) x p (x) = x2 + x + 41 .6

x = 41

15.6

15 × 2005 = 30075 2005 15 

1800 

1800 

2 

115 = 161051 115 = 15101051
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(i)

(ii)

(iii)

4 

900 

1800 15.4 

ABC 

ABC + BCA + CAB = 180°

D BC BA C CE 

AC BA CE

(1) CAB = ACE

(2) ABC = DCE

(2) (1) 

CAB + ABC = ACE + DCE (3) 

BCA 

(4) 

(5) 
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ABC (1) 

D BC BA CE (2) 

BA CE (3) 

ABC = DCE CAB = ACE

ABC + BCA + CAB = DCE + BCA + ACE (4) 

(5) 

ABC + BCA + CAB = DCE + BCA + ACE = 180°

15.3 15.2 

15.5 

y x 

xy 

y = 2n 1 'm' x = (2m  1) y x 

'n' 

xy = (2m  1) (2n  1)

'l' 
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4 15.6 

4 2m(2m+2) 2m 2m + 2 n

15.4 

.1

(i)

x + 7 = 18 (ii)

(iii)

x + 0 = x x (iv)

(v)

.2

(i)

y x (ii)

2n2 + 11 n (iii)

(iv)

(v)

.3

.4
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x2 x .5

.6

4 (i)

7 

425 (ii)

13 11 7 (425425)

.1

.2

.3

.4

.5

.6

.7

.8

.9

.10

.11

.12

.13
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1.1

-5 .a .1

q p .b

5 (iii) 0 (ii) (i) .2

-3 (v) 7 (iv)

.4 .3

.5

28.75 (iv) 0.4 (iii) 0.708 (ii) 0.242 (i) .I .6

(vi) (iii) (ii) (i) .II

(iv) (iii) (ii) (i) .7

(iv) (iii) (ii) (i) .8

(iv) (iii) (ii) (i) .9

1.2

(iii) (ii) (i) .1

(vi) (v) (iv)

Answers
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0 1.25 -1 .2

1.1010010001..... 2.131415.....

.3

.5 0.761661666..... 0.71727374..... .4

.8 2.645768..... .6

(iv) (iii) (ii) (i) .9

(vi) (v)

1.4

20 (ii) (i) .1

(iii)

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

(vii) (vi) (v)

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

(vi) (v)

.4

(iv) (iii) (ii) (i) .5

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

0.25 .7

64 (iv) 5 (iii) 2 (ii) 2 (i) .8

8 .9 (vi) 9 (v)

.11 b = a = (ii) b = 2 a = 5 (i) .10

2.1

6 (iv) 0 (iii) 2 (ii) 5 (i) .1 .I
1 (vi) 2 (v)

6-
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(iii) (ii) (i) .2

(iv)

x (v)

(vi)

2   (iv) (iii) 1 (ii) 1 (i) .3

0 (viii) 0 (vii) (vi) (v)

(iv) (iii) (ii) (i) .4

(vi) (v)

(iv) (iii) (ii) (i) .5

(vi) (v)

2.2

(iv) 9 (iii) 12 (ii) 3 (i) .1

1,0,3 (iv) 0,1,8 (iii) 2,4,4 (ii) 1, 1, 3 (i) .2
2,0,0 (v)

(iv) (iii) (ii) (i) .3
(viii) (vii) (vi) (v)

(iv) (iii) 2 (ii) -2 (i) .4

(vii) 0 (vi) 0 (v)

b = 0 a = 1 .6 a = .5

2.3

1 (iii) (ii) 0 (i) .1

(v) 3+3 2 3 +1 (iv)

.5 3 .4 5 .3 5p .2

a = 7 b = -12 .9 .8 8 .7 .6
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2.4

(iv) (iii) (ii) (i) .1

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

(v)

(x + 1)(x + 1) (x  5) (ii) (x  1) (x + 1) (x  2) (i) .7

(y + 1) (y + 1) (y  1) (iv) (x + 1) (x + 2) (x + 10) (iii)

(y  2) (y + 3) .10 a = 3 .9

2.5

x2  10x + 25 (ii) x2 + 7x + 10 (i) .1

1 + 2x + x2 (v) x4  (iv) 9x2  4 (iii)

(iii) 998001 (ii) 9999 (i) .2

899.75 (v) 251001 (iv)

(iii) (2y  1)2 (ii) (4x + 3y)2   (i) .3

(x + 3) (x + 2) (v) 2 (3a + 5) (3a  5) (iv)
3 (P  6) (P  2) (vi)

x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz (i) .4
8a3  36a2b + 54ab2 - 27b3 (ii)   

4a2 + 25b2 + 9c2  20ab  30bc + 12ab (iii)

(iv)

x3  2x2y + xy2   y3 (vi) p3 + 3p2 + 3p + 1 (v)

(3a + 2b  4c)2 (ii) ( 5x + 4y + 2z)2 (i) .5
29    .6

100,30,03,001 (iv) 99,40,11992 (iii) 1,0,61,208 (ii) 970299 (i) .7

(iv) (1  4a)3 (iii)   (2a  b)3 (ii) (2a + b)3 (i) .8

(7y  10) (49y2 + 70y + 100) (ii) (3a + 4b) (9a2 - 12ab + 16b2) (i) .10
(3x + y + z) (9x2 + y2 + z2  3xy  yz  3xz) .11
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0.018 (iv) (iii) 16380 (ii) 630 (i) .14

(2a + 3) (2a  1) (ii) (2a + 3) (2a  1) (i) .15

4 (3y + 5) (y  1) (ii) 3x (x  2) (x + 2) (i) .16

3.1

180° (iv) 6 (iii) 13 (ii) 3 (i) .1

(e) (d) (c) (b) (a) .2

180° .8 .7

1 + 2 = 180° .9

4.1

(iii) (ii) (i) .2

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

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

210° (iii) 180° (ii) 90° (i) .4

4.2

z = 90° y = 54° x = 36° .1

x = 8° (iv) x = 20° (iii) x = 59° (ii) x = 23° (i) .2

250° =  COE BOE = 30° .3

C = 126° .4

QYP = 302° XYQ = 122° .8

4.3

z = 90° y = 54° x = 126° .2

FGE = 54° GEF = 36° AGE = 126° .3

ACB = z = x + y .5 QRS = 60° .4

b = 100° a = 40° .6

3, 5, 7, 9, 11, 13, 15 (i) .7

4, 6, 8, 10, 12, 14, 16 (ii)
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y = 59° x = 60° .8
y = 40° x = 40° .9
y = 18° x = 63° .10
y = 11° x = 68° .11
y = 77° x = 50° .13

x = 29° (iii) x = 35° (ii) y = 108° x = 36°  (i) .15
2 = 4 = 6 = 8 = 100° 1 = 3 = 5 = 7 = 80° .16

z = 120° y = 60° x = 20° .17
z = 125° y = 35° x = 55° .18

x = 250° (iii) x = 100° (ii) x = 140° (i) .19

4.4

  y = 80° (iii) z = 130° (ii) x = 110° (i) .1
y = 20°  x = 50° .5 x = 35°, y = 51° .3 1 = 60° .2
y = 75° x = 30°  .7 y = 40° x = 70° .6

YOZ = 121° OZY = 32° .9 PRQ = 65° .8
z = 60° .12 SQT = 60° .11 DCE = 92° .10

B = 75° A = 50° .14 y = 53° x = 37° 13.
CED = 78° (iii) ADE = 67° (ii) 78° (i) .15
ACB = 72° (ii) ABC = 72° (i) .16
EAC = 32° (iv) DAB = 27° (iii)

y = 120° x = 96° .17

5.1

'J' (ii) (i) .1

2 (iii)

4 (iv)

4 (v)

5.2

Q3 (iv) Q1 (iii) Q4 (ii) Q2 (i) .1

Y (viii) X (vii) X (vi) Y (v)
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5 : (iv) 0 (iii) 5 : (ii) 4 (i) .1
0 : 0 3 : 8     

0 (v)
8

X ( 2, 0) (iv) Y (0, 13) (ii) .3
X (7, 0) (vi) Y (0, 8) (v)

(0, 0) (vii)
P (iv) R (iii) 7 (ii) 7 (i) .4

3 (vi) 4 (v)
(iv) (iii) (ii) (i) .5

(vi) (v)

5.3

Q2 (-8, 5) Q4 (5, -8) .2

Y .3

4 X .4

6.1

Q2 (-8, 5) Q4 (5, -8) .1
c = 3 b = 5 a = 8 (i)

c = 7 b = 35 a = 28 (ii)
c = 12 b = 15 a = 93 (iii)

c = 0 b = 5 a = 2 (iv)

c = 7 b = a = (v)

c = 0 b = 1 a = (vi)

c = -12 b = 5 a = 3 (vii)
c = 5 b = 0 a = 2 (i) .2
c = 2 b = 1 a = 0 (ii)

c = 3 b = a = 0 (iii)

c = b = 0 a = 1 (iv)

2x  y + 10 = 0 (ii) x + y = 34 (i) .3
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2x + 15y 100 = 0 (iv) x  2y  10 = 0 (iii)
x + y  11 = 0 (vi) x + y  200 = 0 (v)

6.2

(0, 3); ( 7, 0) (ii) (i) .2

(iii)

(iii) (ii) (i) .3

(v) (iv)

3 .6 k = 7 .4

6.3

(ii) (i) .2

3 .3

5 (ii) 6 (i) .4

(-3, 6) (ii) (i) .5

(-8, 0) ; (0, 2) (ii) (2, 0) : (0, -4) (i) .6

(-2, 0) ; (0, -3) (iii)

39.2 .10 f = 6a .9 x + y = 5000 .8 x + y = 1000 .7

6.4

y = x = 5x = 3y ; 2000 ; 480 .1

y = x = x  y = 25; 50; 15 .2

x + 4y = 27; 5, 11 .4 y = 8x + 7 .3

y = 10x + 30; 60; 90; 5 y = x = .5

210 120 90 = t = d d = 60 t .6

20, y = x =  .8    y = 8x .7

40 (iv) 35° C (iii) 86° F (ii) .9
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6.5

y = 4 (iv) y = -5 (iii) y = 4 (ii) y = -3 (i) .4

x = -4 (iv) x = 3 (iii) x = 2 (ii) x = -4 (i) .5

7.4

.7 7 .6 

8.1
(iv) (iii) (ii) (i) .1 

(vi) (v)

(b) (a) .2

(d) (b)

(f) (e)

(h) (g)

144° 108° 72° 36° = .4

8.3
107° 73° 107° 73° = .1 
112° 68° 112° 68° = .2

8.4

BC = 8 .1 

9.1

5 6 7 8 9 10 .1

f 5 6 8 12 9 5

A B AB O .2

f 5 12 9 5

O = 

AB = 
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0 1 2 3 .3

f 3 10 10 7

A B C .4

f 19 36 10

65 = 

B = 

.5

f 25 45 30 40

 = X

10 = X     

VI V IV III II I .6

f 40 55 65 50 30 15

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 .7

f 1 4 3 7 7 7 1 0

` (f)

.8

150 - 225 4

225 - 300 3

300 - 375 7

375 - 450 7

450 - 525 0

525 - 600 1

600 - 675 1

675 - 750 2

2-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.7 9.

f 2 6 14 11 4 3
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9.2

K = 10 .3 .2 .1

.4

` 359,  ` 413,  ` 195,  ` 228,  ` 200,  ` 837 (i) .5

`444 (ii)

152 = 147 = .6

10 = = 11.18 5 .7

50 = 75 = = 80 .8

`10 = `10 = `11.25 .10 37 .9

1st = 2 ; 2nd = 6 ; 3rd = 19 ; 4th = 33 .11

10.1

236 140cm2  (ii)         96 64cm2 (i) .1

8 .4 330 .3 3375 .2

x2 (iii) 9 (ii) (i) .5

3750000 .8 16 .7 60 .6

10.2
176 cm2; 253 cm2 .2 6.90 m2 .1

h = 2.5 m .4 r = 7.5 cm. .3
2038.8 cm2 (iii) 1064.8 cm2 (ii) 968 cm2 (i) .5

1584 m2 .7 ` 5420.80 .6
` 4400 (ii) 110 m2 (i) .8

h = 20 cm. 11. 517.44 liters .10 95.04 m2 (ii) 87.12 m2 (i) .9

10.3

h = 9 cm .2 h = 6cm .1

1232 cm3 .4 462 cm2 (ii) 7 cm (i) .3

3394 cm3 .7 `7920,15m .6 1018.3 cm3 .5

6135.8 .10 63 .9  241.84 m2 .8

60 .12 24.7 min .11
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10.4

3054.86 cm3 .2 154 cm2 ; 179.67 cm3 .1

4 : 9 ; 8 : 27 .5 6930 cm2 .4 616 cm2 .3

0.055 9.5.9 441 : 400 .8 1 : 4 .7 942 cm2 .6

9 = .12 0.303 .11 5 cm. .10

11.1

36 cm2 .3 114 cm2 .2 19.5 cm2 .1

11.2
6.67 cm .2 8.57 cm .1

12.1

(iii) (ii) (i) .1

(vi) (v) (iv)

(viii) (vii)

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

(vii) (vi) (v)

12.2

.3 48°, 84° .2 90° .1

12.4
5 cm. .4 60°, 120° .3 40° .2 130° .1

70°, 55°, 55° .8 4 cm. .6 6 cm. .5

12.5
x° = 70° ; y° = 95° (ii) x° = 75° ; y° = 75° (i) .1

x° = 90° ; y° = 40° (iii)
(d) = ; (a),  (b), (c), (e),  (f) = .5
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14.1

(c) Yes (b) 1, 2, 3, 4, 5 and 6 (a) .1

1 (b) (a) .2

No chance (d) Blue,Green and Red (c) Yellow (b) Red (a) .3

No (It is random experiment) (e)

(a) .4

P (yellow) = P (red) = P (blue) = P (gree) = (b)

1 (c)

(d) 1 (c) P(E) = (b) P(E) = (a) .5

P(E) = .6

21.5% (iv) P =  (iii) P = (ii) P = (i) .7

15.1

31 30 27 (i) .1

(ii)

2oC (iii)

(iv)

(v)

29 (vi)

360o (i) .2

(ii)

(iii)

(iv)

9 = 4 + 5 (v)

9 = 1 + 3 + 5
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(i) .3

2 × 5 = 10 (ii)

x > 1, 3x + 1 > 4 (iii)

x 0,  x3 0 (iv)

(v)

y x                   .4

2 > 3                   

x2 = 2 × 2 = 4 x2 < y2

y2 = 3 × 3 = 9

15.2
(i) .1

X (ii)

(iii)

(iv)

8 8 B .2

8

35 .3

'a' •

'b' •

7  0 70 10 7

7 'c' •

'd' •

77 11 7 'e' •

'f' •

'g' •

8 7 4 3 35 'h' •
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15.3
(i) .1

(a)
3 (b)

(c)
(ii)

(a)
3 (b)
6 (c)

11111112 = 1234567654321 1111112 = 12345654321 .4

x = 41 .6

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

(v) (iv)
(i) .2

y = 3 x = 2 (ii)
y = 0 x = 0 y = 1 x = 0 

2n2 + 11 = 53 n = 11 (iii)
(iv)
(v)

n X = 2m + 1 m Y X .3
Y = 2n + 1

  x + y = 2 (m + n + 1) 
2 x + y 

Y = 2m X = 2m .4
xy = (2m) (2m) 

= 4mn           
n (i) .6

7 x 11 x 13 = 1001 (ii)

abc x 1001 = abcabc abc 

3 11 7 abc abc 
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(i) 50

(i)

/

/

6 

/

1.01011011101111.......

1.12112111211112.......

(i) 20

i

ii

/ /

c b a ax2 + bx + c, a /= 0
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(x+y+z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx 

(x+y)3 = x3 + y3 + 3xy (x + y) 

x3+y3+z3 3xyz = (x + y + z) (x2+y2+z2 xy yz zx)

x3+ y3= (x+y) (x2 xy+y2)

x3  y3= (x y) (x2 xy+y2)

(ii)

y x

y x

5

(Cantesian system) 

40

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(i)

/  

/SCERT T
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(ii)

1800 

1800

(iii)

SAS

ASA

SSS
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(iv)

(v)

(vi)
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1800 

(vii)

/

(i) 15    

 (i)

(i) 15

(i)

(ii)

(ii)

6
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(i) 5 /

(i)
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(a)

(b)

/

(c)
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3 + 4 = 7, 3 < 5, n1 + n2 = n2 + n1 = 1800 

(domains)

/

3D 2D
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