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1. (i), (iii), (iv)

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

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

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

5. (i) (ii)     (6) B=D, E=G

1.1

1. (i) Ì (ii) Ë (iii) Ì (iv) Ë (v) Ë     (vi) Ì (vii) Ì

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

3. (i), (v),   (vii),     (viii), (ix), (xi)
4. (i) f, { a } (ii) f, { a }, { b }, { a, b }
      (iii)    f, { 1 }, { 2 }, { 3 }, { 1, 2 },  { 1, 3 }, { 2, 3 }, { 1, 2, 3 }   (iv) f
5. 1

1.2

1.3

1. (i), (iv),  (v),  (vi),  (vii)    (viii) 

2. (i) Î   (ii) Ï  (iii) Ï (vi) Î  (v) Î  (vi) Ï
3. (i) A  = {–3, –2, –1, 0, 1, 2, 3, 4, 5, 6 } (ii) B = {1, 2, 3, 4, 5}
    (iii) C = {17, 26, 35, 44, 53, 62, 71, 80} (iv) D = {2, 3, 5}
    (v) E = {T,  R, I, G, O, N, M, E, Y} (vi) F = {B, E, T, R}

4. (i) { x : x = 3n, nÎN  1 £ n £ 4 } (ii) { x : x = 2n, nÎN  1 £ n £ 5 }

(iii) { x : x = 5n, nÎN  1 £ n £ 4  } (iv) { x : x is }

(v) { x : x = n2, nÎN  1 £ n £ 10 }

5. (i) A = {1, 3, 5, . . . } (ii) B = {0, 1, 2, 3, 4 }
(iii) C  = { –2, –1, 0, 1, 2 } (iv) D = { L, O, Y, A }

(v) E = { }
(vi) F = {b, c, d, f, g, h, j }

6. (i) « (c)  (ii) « (a)  (iii) « (d)  (iv) « (b)
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1.4

6. (i) (– 4,  6] (ii) (– 12, –10) (iii) [ 0, 7 ) (iv) [ 3, 4 ]
7. (i) { x : x Î R, – 3 < x < 0 } (ii){ x : x Î R, 6 £ x £ 12 }
       (iii)   { x : x Î R, 6 < x £ 12 }       (iv) { x  R : – 23 £ x < 5 } 9. (iii)

1.5

1. (i) { 5, 6, 7, 8, 9} (ii)  {1, 3, 5, 7, 9 } (iii)  {7, 8, 9 }

(iv) { 5, 7, 9 } (v)  { 1, 2, 3, 4 } (vi)  { 1, 3, 4, 5, 6, 7, 9 }

2. (i) { d, e, f, g, h} (ii)  { a, b, c, h } (iii)  { b, d , f, h }

(iv) { b, c, d, e )

1. (i) X È Y = {1, 2, 3, 5 } (ii) A È B = { a, b, c, e, i, o, u }

(iii)  A È B = {x : x = 1, 2, 4, 5 3 }

(iv) A È B = {x : 1 < x < 10, x Î N}(v) A È B = {1, 2, 3 }

2.  A È B = { a, b, c } 3. B

4. (i) { 1, 2, 3, 4, 5, 6 }(ii) {1, 2, 3, 4, 5, 6, 7,8 }(iii) {3, 4, 5, 6, 7, 8 }

(iv) {3, 4, 5, 6, 7, 8, 9, 10}(v) {1, 2, 3, 4, 5, 6, 7, 8 }

(vi) {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} (vii) { 3, 4, 5, 6, 7, 8, 9, 10 }

5. (i) X Ç Y = { 1, 3 } (ii) A Ç  B = { a } (iii) { 3 } (iv) f (v) f

6. (i) { 7, 9, 11 } (ii) { 11, 13 } (iii) f (iv) { 11 }

(v) f (vi) { 7, 9, 11 } (vii) f

(viii) { 7, 9, 11 } (ix) {7, 9, 11 } (x) { 7, 9, 11, 15 }

7. (i) B (ii) C (iii) D (iv) f (v) {2 }

(vi) { x : x }   8. (iii)

9. (i) {3, 6, 9, 15, 18, 21} (ii) {3, 9, 15, 18, 21 } (iii) {3, 6, 9, 12, 18, 21}

(iv) {4, 8, 16, 20 ) (v) { 2, 4, 8, 10, 14, 16 } (vi) { 5, 10, 20 }

(vii) { 20 } (viii) { 4, 8, 12, 16 } (ix) { 2, 6, 10, 14}

(x) { 5, 10, 15 } (xi)  {2, 4, 6, 8, 12, 14, 16} (xii) {5, 15, 20}

10. (i) { a, c } (ii) {f, g }  (iii) { b , d  }

11. 12.  (i) F     (ii) F    (iii) T   (iv) T
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2.1

1. x = 2 y = 2 2.  A × B 9

3. G × H = {(7, 5), (7, 4), (7, 2), (8, 5), (8, 4), (8, 2)}

H × G = {(5, 7), (5, 8), (4, 7), (4, 8), (2, 7), (2, 8)}

4. (i)

P × Q = {(m, n), (m, n), (n, n), (n, m)

(ii)

(iiii)

5. A × A = {(–1, –1), (–1, 1), (1, –1), (1, 1)

A × A × A = {(–1, –1, –1), (–1, –1, 1), (–1, 1, –1), (–1, 1, 1), (1, –1, –1),

(1,–1, 1) (1, 1, –1), (1, 1, 1)}

1.6

1. 2 2.  5 3. 50 4. 42
5. 30 6. 19 7. 25.35 8. 60

1. A Ì B,  A Ì C, B Ì C, D Ì A, D Ì B, D Ì C,

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

7. 12. A={1, 2}, B={1, 3}, C={2, 3}

13. 325 14. 125 15. (i) 52,  (ii) 30 16. 11

3. (i)  { x : x }

(ii)  { x : x }

(iii)  { x : x ÎN x, 3 }

(iv)  { x : x x=1}

(v)  {x : x 3 5 }

(vi)  {x : x Î N x }

(vii) {x : x Î N  x }

(viii) {x : x Î N x3} (ix) {x : x Î N 2}

(x)   {x : x Î N x<7} (ix) {x : x Î N £
9

2
}

6. A/

7. (i) U   (ii)  A       (iii)  f (iv)  f
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6. A = {a, b}, B = {x, y}

8. A × B = {(1, 3), (1, 4), (2, 3), (2, 4)}

A × B 24 = 16 

9. A = {x, y, z} B = {1, 2}

10. A = {–1, 0, 1}, A × A 

(–1, –1), (–1, 1), (0, –1), (0, 0), (1, 1), (1, 0), (1, 1)

2.2

1. R = {(1, 3), (2, 6), (3, 9), (4, 12)}

R = {1, 2, 3, 4}

R = {1, 2, 3, 4}

R = {1, 2, 3, 4}

2. R = {(1, 6), (2, 7), (3, 8)}

R = {1, 2, 3}

R = {6, 7, 8}

3. R = {(1, 4), (1, 6), (2, 9), (3, 4), (3, 6), (5, 4), (5, 6)}

4. (i) R = {x, y} : y = x – 20 x = 5, 6, 7}

(ii) R = {(5, 3), (6, 4), (7, 5)}, R = {5, 6, 7}, R = {3,4, 5}

5. (i) R = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 6), (2, 4), (2, 6), (2, 2), (4, 4), (6, 6), (3, 3), (3, 6)

(ii) R = {1, 2, 3, 4, 5}

(iii) R = {1, 2, 3, 4, 6}

6. R = {0, 1, 2, 3, 4, 5} 7. R = {2, 8), (3, 27), 5, 125), (7, 343)}

R = {5, 6, 7, 8, 9, 10}

8. A B = 26 9. R = Z

    R = Z

2.3

1. (i) = {2, 5, 8, 11, 14, 17}, = {1}

(ii) = {2, 4, 6, 8, 10, 12, 14}, = {1, 2, 3, 4, 5, 6, 7}

(iii)

2. (i) = R, = (–µ, 0]

(ii) = {x : –3 £ x £ 3}

= {x : 0 £ x £ 3}
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2. 2.1 3. = R –{2, 6}

4.  = [1, µ), = [ 0, µ)

5.  = R,  = 

6.  = 0 £ x < 1

7. (f + g) x = 3x – 2 8.   a = 2, b = –1       9.    (i) (ii) (iii) 

(f – g) x = –x + 4

1 3
,

2 3 2

f x
x x

g x

æ ö +
= ¹ç ÷

-è ø

10.  (i) (ii) 11. 12.  = {3, 4, 5, 11, 13}

3.1

3.2

3. (i) f (0) = –5 (ii) f (7) = 9 (iii) f (–3) = –11

4. (i) t (0) = 32 (ii) t (–10) = 14 (iv) 100

5. (i) = (–µ, 2)       (ii) = [2, µ}       (iii) = R

1. (i)
5π

36
(ii) 

19π

72
– (iii)  

4π

3
(iv) 

26π

9

2. (i) 39° 22¢ 30² (ii) –229° 5¢ 29²  (iii)  300° (iv) 210°

3. 12p  4.   12° 36¢ 5.
20π

3
6.   5 : 4

7. (i)
2

15
(ii) 

1

5
 (iii) 

7

25

1.
3 2 1

sin cosec sec 2 tan 3 cot
2 3 3

x , x – , x , x , x= - = = - = =

2.
5 4 5 3 4

cosec cos sec tan cot
3 5 4 4 3

x , x – , x , x , x= = = - = - = -

3.
4 5 3 5 4

sin cosec cos sec tan
5 4 5 3 3

x , x – , x , x , x= - = = - = - =

4.
12 13 5 12 5

sin cosec cos tan cot
13 12 13 5 12

x , x – , x , x , x= - = = = - = -
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3.3

3.4

5.1

5.
5 13 12 13 12

sin cosec cos sec cot
13 5 13 12 5

x , x , x , x , x= = = - = - = -

6.
1

2
7.   2      8. 3     9.

3

2
10.  1

5. (i)
3 1

2 2

+
    (ii) 2 – 3

1.
π 4π π

π +
3 3 3

, , n , n Î Z 2.
π 5π π

2 π
3 3 3

, , n ± , n Î Z

3.
5π 11π 5π

π
6 6 6

, , n + , n Î Z 4.
7π 11π 7π

π (–1)
6 6 6

n, , n + , n Î Z

5.
π

3

n
x = or x = np, n Î Z 6.

π π
(2 1) or 2 π

4 3
x n , n= + ± , n Î Z

7.
7π π

π ( 1) or (2 1)
6 2

nx n n= + - + , n Î Z

8.
π π 3π

= or
2 2 8

n n
x , + , n Î Z 9.

π π
 = or π

3 3

n
x , n ± ,n Î Z

8.
5 2 5

5 5
, , 2

9.
6 3

2
3 3

, – , –

10.
8 2 15 8 2 15

4 15
4 4

, ,
+ -

+

1.3 2. 0 3. i 4. 14 + 28 i

5. 2 – 7 i 6.
19 21

5 10

i
- - 7.

17 5

3 3
i+ 8.  – 4

9.
242

26
27

i- - 10.
22 107

3 27
i

-
- 11.

4 3

25 25
i+ 12.

5 3

14 14
i-
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5.2

5.3

13. i 14.
7 2

2

–
i

1.
2π

2
3

,
-

2 .
5π

2
6

, 3.
π π

2 cos sin
4 4

– –
i

æ ö
+ç ÷

è ø

4.
3π 3π

2 cos sin
4 4

i
æ ö

+ç ÷
è ø

5.
3π 3π

2 cos sin
4 4

i
- -æ ö

+ç ÷
è ø

6. 3 (cos p + i sin p) 7 .
π π

2 cos sin
6 6

i
æ ö

+ç ÷
è ø

8 .
π π

cos sin
2 2

i+

1. 3 i± 2.
1 7

4

i- ±
3.

3 3 3

2

i- ±
4.

1 7

2

– i

–

±

5.
3 11

2

i- ±
6.

1 7

2

i±
7.

1 7

2 2

i- ±
8.

2 34

2 3

i±

9.
1 2 2 1

2

- ± - i
10.

1 7

2 2

i- ±

1. 2 – 2 i 3.
307 599

442

i+

5. (i)
3π 3π

2 cos sin
4 4

i
æ ö

+ç ÷
è ø

,  (ii) 
3π 3π

2 cos sin
4 4

i
æ ö

+ç ÷
è ø

6.
2 4

3 3
i± 7 .

2
1

2
i± 8 .

5 2

27 27
i± 9 .

2 14

3 21
i±

10. 2 12.
2

(i) (ii) 0
5

,
-

13.
1 3π

42
, 14. x = 3, y = – 3

15. 2 17. 1 18. 0 20. 4
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6.2

6.1

1. 2.

 1.(i){1, 2, 3, 4} (ii) {... – 3, – 2, –1, 0, 1,2,3,4,}

  2. (i) (ii) {... – 4, – 3}

  3. (i) {... – 2, – 1, 0, 1} (ii) (–¥, 2)

  4. (i) {–1, 0, 1, 2, 3, ...} (ii) (–2, ¥)

  5. (–4, ¥) 6. (– ¥, –3) 7. (–¥, –3] 8. (–¥, 4]

9. (– ¥, 6) 10. (–¥, –6) 11. (–¥, 2] 12. (– ¥, 120]

13. (4, ¥) 14. (–¥, 2] 15. (4, ¥) 16. (–¥, 2]

17. x < 3, 18. x ³ –1,

19.  x > – 1, 20. x ³
2

7
– ,

21. 35  22.  82 

23. (5,7), (7,9) 24. (6,8), (8,10), (10,12)

25.  9  26. 8 22 
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3. 4.

5. 6.

7. 8.
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9. 10.

6.3

1. 2.

3. 4.
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5. 6.

7. 8.

9. 10.
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14.

15.

11. 12.

13.
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11. 20oC 25oC

12. 320 128

13. 562.5 900

14. 9.6 £ MA £ 16.8

1. [2, 3] 2. (0, 1] 3. [– 4, 2]

4. (– 23, 2] 5.
80 10

3 3

– –
,

æ ù
ç ú
è û

6.
11

1
3

,
é ù
ê ú
ë û

7. (–5, 5)

8. (–1, 7)

9. (5, ¥)

10. [– 7, 11]
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7.1

7.2

7.3

7.4

8.1

1. (i) 125, (ii) 60. 2.  108 3. 5040 4. 336

5. 8 6.   20

1.(i) 40320, (ii) 18 2. 30, No 3. 28 4. 64
5.(i) 30, (ii) 15120

1. 504 2. 4536 3. 60 4. 120, 48
5. 56 6. 9 7. (i) 3,   (ii) 4 8. 40320
9. (i) 360,    (ii) 720,     (iii) 240 10. 33810
11. (i) 1814400,    (ii) 2419200,     (iii) 25401600

1. 45 2. (i) 5, (ii) 6 3. 210 4. 40
5. 2000 6. 778320 7. 3960 8. 200
9. 35

1. 3600 2. 1440 3. (i) 504,  (ii) 588,  (iii) 1632
4. 907200 5. 120 6. 50400 7. 420
8. 4C

1
´48C

4
9. 2880 10. 22C

7
+22C

10
11. 151200

1. 1–10x + 40x2 – 80x3 + 80x4 – 32x5

2.
5

3

5 3

32 40 20 5
5

8 32

x
x x

xx x
- + - + -

3. 64 x6 –576 x5 + 2160 x4 – 4320 x3 + 4860 x2 – 2916 x + 729

4.
5 3

3 5

5 10 10 5 1

243 81 27 9 3

x x
x

x x x
+ + + + +
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8.2

9.1

5.
6 4 2

2 4 6

15 6 1
6 15 20x x x

x x x
+ + + + + +

6. 884736 7. 11040808032 8. 104060401

9. 9509900499 10. (1.1)10000  > 1000 11. 8(a3b + ab3); 40 6

12. 2(x6 + 15x4 + 15x2 + 1), 198

1. 1512 2. – 101376 3. 6 12 21 C
r r r

r .x .y--

4. 12 241 C
r r r

r .x .y-- 5. – 1760 x9y3 6. 18564

7.
9 12105 35

8 48
x ; x

-
8. 61236 x5y5 10. n = 7; r = 3

12. m = 4

1. a = 3; b = 5; n = 6 2. a = 
9

7
3.  171

5. 396 6 6. 2a8 + 12a6 – 10a4 – 4a2 + 2

7. 0.9510 8. n  = 10

9.
2 3 4

2 3 4

16 8 32 16
4 5

2 2 16

x x x
x

x x x x
+ - + - + + + -

10. 27x6 – 54ax5 + 117a2x4 – 116a3x3 + 117a4x2 – 54a5x + 27a6

1. 3, 8, 15, 24, 35 2.
1 2 3 4 5

2 3 4 5 6
, , , , 3. 2, 4, 8, 16 and 32

4.
1 1 1 5 7

and
6 6 2 6 6

, , ,- 5. 25, –125, 625, –3125, 15625

6.
3 9 21 75

21and
2 2 2 2

, , , 7. 65, 93 8.
49

128



396

396BC

9.2

9.3

9. 729 10.
360

23

11. 3, 11, 35, 107, 323;      3 + 11 + 35 + 107 + 323 + ...

12.
1 1 1 1 1 1 1 1

1 1
2 6 24 120 2 6 24 120

, , , , ; – ...
- - - - - - - -æ ö æ ö æ ö æ ö

- + + + + +ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø

13. 2, 2, 1, 0, –1;         2 + 2 + 1 + 0 + (–1) + ... 14.
3 5 8

1 2 and
2 3 5

, , ,

1. 1002001 2. 98450 4. 5 or 20 6. 4

7. 5 7
2

n
n + 8. 2q 9.

179

321
10. 0

13. 27 14. 11, 14, 17, 20  23 15. 1

16. 14 17. Rs 245 18. 9

1. 20

5 5

2 2n
, 2. 3072 4. – 2187

5. (a) 13th ,   (b) 12th,   (c) 9th 6. ± 1 7.
201

1 0 1
6

.é ù-
ë û

8.
2

7
3 1 3 1

2

næ ö
+ -ç ÷

ç ÷
è ø

9.
1

1

n
a

a

é ù- -
ë û

+
10.

3 2

2

1

1

nx x

x

-

-

11.
113

22 3 1
2

+ - 12. =

13. 4 14.
16 16

;2; 2 1
7 7

n - 15. 2059

16.
4 8 16

or 4 8 16 32 64
3 3 3

, , ,... , , , , , ..
- - -

- - 18.
80 8

10 1
81 9

n n- -

19. 496 20. rR 21. 3, –6, 12, –24 26. 9  27

27.
1

2

–
n = 30. 120, 480, 30 (2n) 31. Rs 500 (1.1)10

32. x2 –16x + 25 = 0
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9.4

10.1

1. 1 2
3

n
n n+ + 2.

1 2 3

4

n n n n+ + +

3.
21 3 5 1

6

n
n n n+ + + 4.

1

n

n +
5. 2840

6. 3n (n + 1) (n + 3) 7.
2

1 2

12

n n n+ +

8. 21
3 23 34

12

n n
n n

+
+ +

9. 1 2 1 2 2 1
6

nn
n n+ + + - 10. 2 1 2 1

3

n
n n+ -

1. 5, 8, 11 4. 8729 5. 3050 6. 1210
7. 4 8. 160; 6 9. ± 3 10. 8, 16, 32

11. 4 12. 11

21. (i) 
50 5

10 1
81 9

n n
- -  ,    (ii) 

2 2
1 10

3 27
nn -- - 22. 1680

23.
2 3 5

3

n
n n+ + 25.

22 9 13
24

n
n n+ +

27. Rs 16680 28. Rs 39100 29. Rs 43690 30. Rs 17000; 20,000

31. Rs 5120 32. 25 

1.
121

2

2. (0, a), (0, – a) 3 0a,-  (0, a), (0, – a), 3 0a,

3. (i) 2 1y y ,- (ii) 2 1x x- 4.
15

0
2

,
æ ö
ç ÷
è ø

5.
1

2
-
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10.3

10.2

7. 3– 8. x = 1 10. 135°

11. 1  2, 
1

2
 1,  – 1  –2, 

1

2
-  – 1 14.

1

2
, 104.5 

1.y = 0 x = 0 2.  x – 2y + 10 = 0 3. y = mx

4. 3 1 3 1 4 3 1x y –+ - - = 5. 2x + y + 6 = 0

6. 3 2 3 0x y- + = 7.  5x + 3y + 2 = 0

8. 3 10x y+ = 9. 3x – 4y + 8 = 0 10. 5x – y + 20 = 0

11. (1 + n)x + 3(1 + n)y = n +11 12. x + y = 5

13. x + 2y – 6 = 0, 2x + y – 6 = 0

14. 3 2 0 and 3 2 0x y x y+ - = + + = 15. 2x – 9y + 85 = 0

16.
192

L C 20 124 942
90

.
.= - + 17. 1340 19. 2kx + hy = 3kh.

1.(i)
1 1

0 0;
7 7

y x , ,= - + -  (ii) 
5 5

2 2 ;
3 3

y x , ,= - + -  (iii) y = 0x + 0, 0, 0

2. (i) 1 4 6
4 6

x y
, , ;+ =  (ii) 

3
1 2;

3 2 2

2

x y
, ,+ = -

-

(iii)
2

3
y ,= - y  = 

2

3
- x

3. (i) x cos 120° + y sin 120° = 4, 4, 120° (ii) x cos 90° + y sin 90° = 2, 2, 90°;

   (iii) x cos 315° + y sin 315° = 2 2 , 2 2 , 315°          4.   5 

5. (– 2, 0)  (8, 0) 6. (i)    (ii)  
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7. 3x – 4y + 18 = 0 8. y + 7x  = 21

  9.  30°   150° 10.
22

9

12. 3 2 2 3 1 8 3 1x – y+ + = + or 3 2 1 2 3 1 8 3x y –- + + = +

13. 2x + y = 5 14.
68 49

25 25
,

æ ö
-ç ÷

è ø
15.

1 5

2 2
m ,c= =

17. y – x = 1, 2

1. (a) 3, (b) ± 2, (c) 6 or 1 2.
7π

1
6

,

3. 2 3 6 3 2 6x y , x y- = - + = 4.
8 32

0 0
3 3

, , ,
æ ö æ ö

-ç ÷ ç ÷
è ø è ø

5.
sin ( θ)

θ
2 sin

2

f

f

–

– 6.
5

22
x = - 7. 2x – 3y + 18 = 0

8. k2 9. 5 11. 3x – y = 7,   x + 3y = 9

12. 13x + 13y = 6 14. 1 : 2 15.

16.

17. x = 1,   y = 1. 18. (–1, – 4). 19.
1 5 2

7

±

21. 18x + 12y + 11 = 0 22.
13

0
5

,
æ ö
ç ÷
è ø

24. 119x + 102y = 125
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11.1

11.3

11.2

1. x2 + y2 – 4y = 0 2. x2  + y2 + 4x – 6y –3 = 0
3. 36x2  + 36y2 – 36x – 18y + 11 = 0 4. x2 + y2 – 2x – 2y = 0
5. x2 + y2  + 2ax + 2by + 2b2 = 0 6. c(–5, 3), r = 6

7. c(2, 4), r = 65 8. c(4, – 5), r = 53 9. c (
1

4
, 0) ; r  = 

1

4

10. x2 + y2 – 6x – 8y + 15 = 0 11. x2 + y2 – 7x + 5y – 14 = 0

12. x2 + y2 + 4x – 21 = 0 &  x2 + y2 – 12x + 11 = 0

13. x2 + y2 – ax – by  = 0 14. x2 + y2 – 4x – 4y  = 5

15.

1. F (3, 0),  - x , x = – 3,  = 12

2. F (0, 
3

2
), - y - y = –  

3

2
,   = 6

3. F (–2, 0),  - x - x =  2,  = 8

4. F (0, –4),  - y - y  =  4,  = 16

5. F (
5

2
, 0) - x -  x = – 

5

2
,  = 10

6. F (0, 
9

4

–
) ,  - y - y =  

9

4
,  = 9

7. y2 = 24x 8. x2 = – 12y 9. y2 = 12x

10. y2 = –8x 11. 2y2 = 9x 12. 2x2 = 25y

1. F (± 20 ,0); V (± 6, 0);  = 12;  = 8 , e  = 
20

6
,   = 

16

3

2. F (0, ± 21 ); V (0, ± 5);  = 10;  = 4 , e  =  
21

5
;  = 

8

5
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3. F (± 7 , 0); V (± 4, 0);   = 8;  = 6 , e  = 
7

4
 ;   =  

9

2

4. F (0, ± 75 ); V (0,± 10);  = 20;  = 10 , e = 
3

2
 ;   = 5

5. F (± 13 ,0); V (± 7, 0);  = 14 ;  = 12 , e  = 
13

7
;   = 

72

7

6. F (0, ±10 3 ); V (0,± 20);  = 40 ;  = 20 , e  = 
3

2
 ;   = 10

7. F (0, ± 4 2 ); V (0,± 6);  = 12 ;  = 4 , e  = 
2 2

3
;   =

4

3

8. F 0 15,± ; V (0,± 4);  = 8 ;  = 2 , e = 
15

4
;   =

1

2

9. F (± 5 ,0); V (± 3, 0);  = 6 ;  = 4 , e = 
5

3
;   =

8

3

10.
2 2

1
25 9

x y
+ = 11.

2 2

1
144 169

x y
+ = 12.

2 2

1
36 20

x y
+ =

13.
2 2

1
9 4

x y
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2 2

1
1 5
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2 2

1
169 144
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1
64 100
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2 2

1
16 7
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2 2

1
25 9
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2 2

1
10 40
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2
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 = 52 or 

2 2

1
52 13
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11.4

1. 

2. 2.23 3. 9.11 4. 1.56

5. 1
981
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=+
yx

6. 18 7. 1
925

22

=+
yx

8. a38

1.  (± 5, 0),  (± 4, 0); e = 
4

5
;  = 

9

2

2.  (0 ± 6),  (0, ± 3);  e = 2;  = 18

3.  (0,  ± 13 ),  (0, ± 2); e = 
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2
; 9=

4.  (± 10, 0),  (± 6, 0); e =
5
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;
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3
=

5.  (0,±
2 14

5
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5
); e =
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4 5
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1
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1
5 5
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- =



403

403 BC

12.1

1. y z- 2. y -

3. I, IV, VIII, V, VI, II, III, VII

4. (i) XY- (ii) (x, y, 0) (iii) 

12.2

1. (i) 52 (ii) 43 (iii) 462 (iv) 52

4. x – 2z = 0 5. 022525259 222 =-++ zyx

12.3
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æ -
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1
,

5

4
(ii) (–8, 17, 3) 2. 1 : 2
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17. 4 18 
b

a 1+
19. 0 20. 1

21 0 22 2 23 3 6

24 x = 1 

25. x = 0 26. x = 0 

27. 0 28. a = 0, b = 4
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1. 20 2. 99 3. 1

4. (i) 3x2 (ii) 2x – 3 (iii) 3

2
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-
(iv) 2)1(
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-

-

x

6. 13221 ...)2()1( ---- ++-+-+ nnnn axnaxnanx
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  10. –sinx

10. (i) cos 2x (ii) sec x tan x

     (iii)5sec x tan x – 4sin x (iv) – cosec x cot x

  (v) –3cosec2 x – 5 cosec x cot x (vi) 5cos x + 6sin x

     (vii) 2sec2 x – 7 sec x tanx
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14.2

14.1

1. (i) 31.

(ii)

(iii) 5 7 12 10 

(iv) 2

3

(v)

(vi)

(vii) –1 8 (–8)

(viii)

(ix)

(x) a + i × o

2.

(i)

(ii)

(iii) cos2

2

1
q 

1. (i)

(ii) 2

(iii)

(iv) 2 7

(v)

2. (i) x

(ii) x



407

407 BC

14.3

3. (i) 3 3

(ii)

(iii) 100 3 100 11 100 5

1. (i)

(ii)

(iii)

(iv)

3x2 x – 10 = 0 x = 2

0103 2 =-- xx x = 3

2. (i) (There exists)

(ii) (For every) x x+1 x

(iii) (There exists)

(iv)

3. (i) x y x+y ¹  y+x,” (ii)

4.  (i)

(ii)

(iii)

1. (i)

(ii)

(iii)

(iv)

14.4
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14.5

(v)

2. (i) x x

 x

(ii)

(iii)

(iv)

(v) x x, 4

x, 4 x 

x, 4 x

3. (i)

(ii)

(iii)

(iv) A+

4. a. (i)

(ii)

b. (i)

(ii)

5. (i)

(ii)

(iii) a=b

(iv)

(v) 11

1. (i) x x-1

(ii)
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(iii) x x>1,x<1

(iv) x o<x>1.

2. (i) 1

1

1

(ii)

(iii)

3. (i)

(i)

(i)

4. (i)

(i) A

(i)

5. 25, 5 8

25, 5 8

7. 1

15.1

1. 3 2. 8.4 3. 2.33 4. 7 5. 6.32 6. 16

7. 3.23 8. 5.1 9. 157.92 10. 11.28 11. 10.34 12. 7.35

15.2

1. 9, 9.25 2. 
12

1
,

2

1 2 -+ nn
3. 16.5, 74.25 4. 19, 43.4
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5. 100, 29.09 6. 64, 1.69

7. 107, 2276 8. 27, 132

9. 93, 105.52, 10.27 10. 5.55, 43.5

15.3

1. B 2. Y 3. (i) B, (ii) B 4. A 5. 

1. 4, 8 2. 6, 8 3. 24, 12 5. (i) 10.1, 1.99  (ii) 10.2, 1.98

6. 7. 20, 3.036

16.1

1. {HHH, HHT, HTH, THH, TTH, HTT, THT, TTT}
2. {(x, y) : x, y = 1,2,3,4,5,6}

{(1,1), (1,2), (1,3), ..., (1,6), (2,1), (2,2), ..., (2,6), ..., (6, 1), (6, 2), ..., (6,6)}

3. {HHHH, HHHT, HHTH, HTHH, THHH, HHTT, HTHT, HTTH, THHT, THTH, TTHH,
HTTT, THTT, TTHT, TTTH, TTTT}

4. {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6}
5. {H1, H2, H3, H4, H5, H6, T}
6. {XB

1
, XB

2
, XG

1
, XG

2
, YB

3
, YG

3
, YG

4
, YG

5
}

7. {R1, R2, R3, R4, R5, R6, W1, W2, W3, W4, W5, W6, B1, B2, B3, B4, B5, B6}
8. (i) {BB, BG, GB, GG}   (ii) {0, 1, 2}
9. {RW, WR, WW}

10. [HH, HT, T1, T2, T3, T4, T5, T6}
11. {DDD, DDN, DND, NDD, DNN, NDN, NND, NNN}
12. {T, H1, H3, H5, H21, H22, H23, H24, H25, H26, H41, H42, H43, H44, H45, H46, H61, H62, H63, H64,

H65, H66}
13. {(1,2), (1,3), (1,4),  (2,1), (2,3), (2,4), (3,1), (3,2), (3,4), (4,1), (4,2), (4,3)}
14. {1HH, 1HT, 1TH, 1TT, 2H, 2T, 3HH, 3HT, 3TH, 3TT, 4H, 4T, 5HH, 5HT, 5TH, 5TT, 6H, 6T}
15. {TR

1
, TR

2
, TB

1
, TB

2
, TB

3
, H1, H2, H3, H4, H5, H6}

16. {6, (1,6), (2,6), (3,6), (4,6), (5,6), (1,1,6), (1,2,6), ..., (1,5,6), (2,1,6). (2,2,6), ..., (2,5,6), ..., (5,1,6),
(5,2,6), ... }

16.2

1.

2. (i) {1, 2, 3, 4, 5, 6}         (ii) f     (iii)  {3, 6}        (iv)  {1, 2, 3}     (v)  {6}
(vi) {3, 4, 5, 6}, AÈB = {1, 2, 3, 4, 5, 6},   AÇB = f, BÈC = {3, 6}, EÇF = {6}, DÇE = f,

A – C = {1, 2,4,5}, D – E = {1,2,3}, EÇ F¢  = f, F¢  = {1, 2}
3. A = {(3,6), (4,5), (5, 4), (6,3), (4,6), (5,5), (6,4), (5,6), (6,5), (6,6)}

B = {(1,2), (2,2), (3, 2), (4,2), (5,2), (6,2), (2,1), (2,3), (2,4), (2,5), (2,6)}
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C ={(3,6), (6,3), (5, 4), (4,5), (6,6)}
A and B, B and C are mutually exclusive.

4. A B, B C 

(i) A B ; A  C ; B  C ; C  D   (ii) A  C   (iii)  B  D ;

5. (i) 

(ii) 

(iii) 

(iv)

(v) 

6. A = {(2, 1), (2,2), (2,3), (2,4), (2,5), (2,6), (4,1), (4,2), (4,3), (4,4), (4,5), (4,6),   (6,1), (6,2), (6,3), (6,4),
(6,5), (6,6)}

B = {(1, 1), (1,2), (1,3), (1,4), (1,5), (1,6), (3,1), (3,2), (3,3), (3,4), (3,5), (3,6), (5,1), (5,2), (5,3), (5,4),
(5,5), (5,6)}

C = {(1, 1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (3,1), (3,2), (4,1)}
(i) A¢ = {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (3,1), (3,2), (3,3), (3,4), (3,5), (3,6), (5,1), (5,2), (5,3),

(5,4), (5,5), (5,6)} = B
(ii) B¢ = {(2,1), (2,2), (2,3), (2,4), (2,5), (2,6), (4,1), (4,2), (4,3), (4,4), (4,5), (4,6), (6,1), (6,2), (6,3),

(6,4), (6,5), (6,6)} = A
(iii) AÈB = {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (3,1), (3,2), (3,3), (3,4), (3,5), (3,6), (5,1), (5,2), (5,3),

(5,4), (5,5), (5,6), (2,1), (2,2), (2,3), (2,5), (2,6), (4,1), (4,2), (4,3), (4,4), (4,5), (4,6), (6,1),
(6,2), (6,3), (6,4), (6,5), (6,6)} = S

(iv) A Ç B = f
(v) A – C = {(2,4), (2,5), (2,6), (4,2), (4,3), (4,4), (4,5), (4,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}
(vi) B È C = {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,1), (2,2), (2,3), (3,1), (3,2), (3,3), (3,4), (3,5), (3,6),

(4,1), (5,1), (5,2), (5,3), (5,4), (5,5), (5,6)}
(vii) B Ç C = {(1,1), (1,2), (1,3), (1,4), (3,1), (3,2)}
(viii) A Ç B¢ Ç C¢ = {(2,4), (2,5), (2,6), (4,2), (4,3), (4,4), (4,5), (4,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}

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

16.3

1. (a)     (b)     (c)     (d)     (e)  
4

3

3. (i)
2

1
    (ii) 

3

2
    (iii) 

6

1
    (iv) 0    (v) 

6

5

4. (a) 52    (b) 
52

1
    (c) (i) 

13

1
 (ii) 

2

1
          5. (i) 

12

1
 (ii) 

12

1
6.

5

3
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7. 4.00 1.50 1.00 3.50 6.00 P(4.00 

,
16

1
= P(1.50 ,

4

1
= P(1.00 ,

8

3
= P(3.50 ,

4

1
= P(6.00

,
16

1
=

8. (i)
1

8
  (ii)

3

8
  (iii)

1

2
  (iv)

7

8
  (v)

1

8
  (vi)

1

8
  (vii)

3

8
  (viii)

1

8
  (ix)

7

8

9.
9

11
10.

6 7
(i) (ii)

13 13
11.

1

38760

12. (i) P(A Ç  B), P(A) (ii) 

13. (i) 
15

7
 (ii) 0.5     (iii) 0.15 14. 

5

4

15. (i)
8

5
 (ii) 

8

3
16. 17. (i) 0.58  (ii) 0.52   (iii) 0.74

18. 0.6 19. 0.55 20. 0.65      21. (i)
30

19
  (ii) 

30

11
  (iii) 

15

2

1.(i) 

20
5

60
5

C

C
    (ii)

30
5

60
5

C
1

C
- 2.

13 13
3 1

52
4

C . C

C
3.

1 1 5
(i) (ii) (iii)

2 2 6

4.

9990
2

10000
2

C999
(a) (b)

1000 C

9990
10

10000
10

C
(c)

C
5.

17 16
(a) (b)

33 33

6.
2

3
7. (i) 0.88    (ii) 0.12    (iii) 0.19    (iv) 0.34

8.
4

5
9.

2 3
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5 8
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