N

@

12

14.

17.

21.

22.
23.

w

ANSWERS

1.3EXERCISE

(b,b), (c,c), (a,c)
['535]

4% 4x-1

f 1 X X_

2
f~{(b,a).(d.b),(ac),(c,d)}
ffx x—6x 10x*-3x

2, -1
(i) represents function which is surjective but not injective

(il) does not represent function.

fog 2,5,52,15
. (1) fis not function (ii) g is function (iii) h is function (iv) k is not function
1
3

Domain of R = {1,2,3 4, ..... 20} and

Range of R = {1,3,5,7.9, ..... 39}. R is neither reflective, nor symmetric and nor
transitive.

(i) f is one-one but not onto , (ii) g is neither one-one nor onto (iii) h is bijective,
(iv) k is neither one-one nor onto.

(1) transitive (i1) symmetric (iii) reflexive, symmetric and transitive (iv) transitive.

[(2.5)]={(14).(2:5).(3.6).(4.7)5.8).(6.9)
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25.

26.
27.
31.
35.
39.
43.

47.

49.

50.

51.

53.
57.
61.

MATHEMATICS

() fog x 4x*-6x 1

i) gof x 2x* 6x-1

i) fof x x* 6x 14x* 15x 5

(iv) gog x 4x-9
(i) & (iv)

i 28.
32.
36.
40.
44,

W OwWAOwo
o B W W W O

48.

29. B 30. D
33. A 34. C
37. D 38. A
41. A 42. A
45. D 46. A

3.8, 6,6,(94),(12,2)

R={(L1),(1,2),(2.1),(2,2).(2,3), 3.2), (3.3), 3.4), (4.3), (4,4), (5.5)}

gof ={(1,3).(3.1).(4,3)}and fog={(2.5).(5,2),(1.5)}

1

fofof x X 1 :
T (X)=7+(4-xX
— 2. 17(x)=7+(4-%)
False 54. False 55. False 56. False
True 58. False 59. False 60. True
False 62. False
2.3EXERCISE
0 o 1 4. = 5 -2
o 12 3
0,-1 8 E 11 _—33
T 15 C 44



13.

20.
24,
28.
32.
36.

38.

42.

46.

49.
53.

L4
tan” ——X

D > o > > 0

w|a

-27m, 21

False
True

17.

21.
25.
29.
33.
37.

39.

43.

47.

50.
54.

o 19 a,— 4

4 S l+aa,
D 22. B 23.
A 26. B 27.
B 30. A 31.
B 34. A 35.
A
2
7? 40. 3 41.
2
— 44. 0 45,
3
xy>-—1 48. m—cot ' x
False 51. True 52.
False 55. True

3.3EXERCISE

ANSWERS 289

Qo Qo

True

1. 28x1,1x28,4x7,7x4,14x2,2x 14, If matrix has 13 elements then its order
will be either 13 x 1 or 1 x 13.

N

3

- (1)3%3,(i1) 9, (iii) a,, X*-vy,a, 0,a, I

o Mo

1
N2
. () 0

e'sinx €*sin2x
esinx €*sin2x

4.

=

e*sinx €*sin2x

0 X+Y={5
12

1 4
()
5 a=2,b=2
2 2 ) 0
0 1 (ii) 2X-3Y= 11

6. Notpossible

-1 1
-10 -18
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8. X=4 10. -2, — 14

) 1
11. AT — 12.A=
13. A=[-121]

o 9 9 6 12
15. ABZ{ }BA: 7 8 16 18. x=1,y=2
12 15
4 5 10

X_—20Y_21 k k k
19. Tl 31T 2 20. 2k P12k 2k etc.

where K is a real number
24. A=[-4] 30. True when AB = BA

17 -3
37. (1) Hls5 (if) not possible

38. Xx=2,y=4 or Xx=4,y=2,z=—6,Ww=4

24 -10 A3 187 —195
39 g 33 40. _156 148
1 2 -5
41. a=2,b=4,c=1,d=3 42. 34 0
18 8
43, 16 18 44 True for all real values of o

45. a=-2, b =0,c=-3



50.

51.

52.

53.
57.
61.
65.
69.
72.
74.

76.
78.

79.
82.
86.
90.
94.
98.

ANSWERS 291

XIiL, y:iL,z:iL
2 6 3
-7 -9 10 3 -1 1
@ |72 15 171 Giy inverse does not exist (i) | 710 ¢ 73
1 I -1 5 =2 2
2 2 Bl 0 1 =3
2 2
2 -1 3 +/-1 0 1
2 2
>3, 13y
12 2 1 L 2 )
A 54. D 55. B 56. D
D 58. D 59. A 60. B
C 62. D 63. A 64. A
D 66. D 67. A 68. Null matrix
Skew symmetric matrix 70. —1 71. 0
Rectangular matrix 73. Distributive
Symmetrix matrix 75. Symmetrix matrix
1B A (ii))kA i)k A-B 77. Skew Symmetric matrix
(1) Skew symmetric matrix

(i1) neither symmetric nor skew symmetric matrix

Symmetric matrix 80. AB=BA 81. does not exist
False 83. False 84. False 85. True
True 87. False 88. False 89. True
False 91. False 92. False 93. False
True 95. False 96. True 97. False
True 99. False 100. True 101. True
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12.

19.
24.
28.
32.

36.

40.

44,
46.
49.
53,
57.

13.

17.

20.
22.

MATHEMATICS

4.3 EXERCISE
X=X +2 2. &@(@+x+y+2) 3. 2xy*Z
3(X+y+2) (xy+yz+ ) 5. 16 (3x+4) 6.(a+b+c)y
T
0=nn 0rmr+(—1)"(g) 13. x=0,-12  18.x=0,y=-5,z=-3
x=1y=1z=1 20. x=2,y=-1,z=4
C 25. C 26. B 27. D
C 29. A 30. A 31. A
C 33. D 34. D 35. D
1
B 37. C 38. 27|A 39 Ta|
1
Zero 41. 5 42. (A™? 43. 9
Value of the determinant 45. x=2y=17
Y-2) (z—X) (Y- X+ Xy2) 47. Zero 48. True
False 50. False 51. True 52. True
True 54. False 55. True 56. True
True 58. True
5.3EXERCISE
Continuous at X=1 2. Discontinuous 3. Discontinuous 4. Continuous
Discontinuous 6. Continuous 7. Continuous 8. Discontinuous
. . 7 1
Continuous 10. Continuous  11. k=5 12. k=5
k=-1 14. k==1 16. a=1,b=-1
) ) - ) . 1
Discontinuous at X=—2 and X 7 18. Discontinuous at X=1, 5 and 2
Not differentiable at X =2 21. Differentiable at x=10
Not differentiable at X = 2 25. —(log2)-sin2x- peos’x



26.

29.

31.

32.

34.

36.

37.

41.

45.

48.

54.

56.

70.
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gx 8 1 5
g{logS—;} 27. < a 28. xlog X° log log X’
cos\& sinZ\&
NN 30. n2ax bsin"' ax* bx ccos ax* bx ¢
-1
sin tanv/x 1 sec? /x 1
240X 1
2xcos X ° 2xsin 2x*  sin2Xx 33 _—1
"X x 1
2
sinx % &—sinx.logsinx 35 gin™ n
sin X . SIn " Xcos X(—ntanx+mcotx)
x 1 x 2°x 3°9x* 34x 29
1 38. — 39 1 40. -1
_ .3 .3 o
= 42 2 43 = 44 1
V1-x? a? X V) R |
o2 -0°+02+0+1
0°+02+0-1 46. cot O 47. 1
t 51, ——= 5y, X=X 53.
3 " sin®x 2
2xy* —y’cos Xy —y y sec X ytan X Y
Xyzcosxy—x y2 o5, sec X Yytan X Yy —X
—X y—4x’ —4xy’ _
v o1 aydray —x o4 “2sinyeosly
Not applicable since f is not differentiable at x=1
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71.

79.

84.
88.
92.

96.

100.

104.

12.

18.
26.

27.

MATHEMATICS

71 30
,—2 72. (2,-4) 77. 2 78. >
29 tan X X
p 3’q 5 82 Xtanx SecC XOgX+ X +\/§ X2+1 83 D
C 85. B 86. A 87. A
A 89. C 90. B 91. B
A 93. A 94. B 95. A
97 08, = 09, —=
B X x=1 e A
V3 +1
5 101. -1 102. False 103. True
True 105. True 106. False
6.3EXERCISE
T
8 m/s 4. (\/Z—x/?)v unit/sec. 5. 0=— 6. 31.92
2 .
0.018mcm? 8. 2? m/s towards light, —1 m/s
2000 litres/s, 3000 litre/s 11. 233 —3x+ 1
(42
k2 =8 14. (4,4) 15, tan ) == 17, x+3y=+8
(3,2),(-1,2) 23. (1,-16), max. slope =12

X =1 is the point of local maxima; local maximum = 0
X =3 is the point of local minima; local minimum =— 28§

X =0 is the point of inflection.

Rs 100 30. 6cm, 12 cm, 864 cm’
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201428
31, 1:1 33. Rs 1920 34, 3 27
35. C 36. B 37. A 38. C
39. D 40. A 41. A 42. D
43. B 44. B 45. C 46. B
47. D 48. A 49. B 50. C
51. A 52. C 53. B 54. C
55. B 56. A 57. B 58. B
59. C 60. (3,34) 61. X+y=0 62. — ,—1
63. (1, ) 64. 2. ab

7.3EXERCISE
e X3
3. 7—x+3log|x+1|+c 45 ¢ 5.log|x sinX
X tanSX tan3X
6. tan—+C 7. cC8 x+c
2 5 3
xJX X
9. _200% 2sin§ C 10. 2|:———+\/_ log‘&ﬂ‘ +C
2 3
-1 X X 4 3/4 n
—-alcos | — |+ ,/1-— |+C —| X" —log|l + x*| |[+cC
11. { (aJ az] 12. 3{ 0g ]
13 -1 1+1 E+c 14 lsin—lﬁ c
BT Ve "3 4

15 Lsin A3 c
16. 3WxX* 9—-log|x Vx 9‘ c




MATHEMATICS

XT_I 52X+ X* +2log|X—1++/5-2Xx+X* |+C
| , ) O | G
~ 1= - — =t X+C
1 log‘x 1‘ log‘x 1‘ c 19. 4{05’ —xI[ 2 an
2 in~!
X—a > a . 4 (x-a Xsin X ‘/ 2
——\/2ax— X" +—sin" | —— |+C +log|y1-X
2 2 ( a j 2t NI
1. .
Esm2x sinx C 23. tan X—cot X—3X+¢C
2., |X .
s, |— C 25. 2sinX+X+C
3 a
1 ., 26
—sec” (X7)+cC 27. —
2 ) 3
, | logm
e 1 29. tan e—z 30. ne 1 3l. w
V2. 42
_ 33. — 34, —tan —
V2-1 3 2 3
llogx;2+£tanfli+c
7 S Ix+2| 7 NE)
! a tan 1 X b tan 1 X c
2 B a b 37. 1
1 X_3 ‘ —-1x
0g i ¢ 39. xe™ " +c




42.

43.

44,

48.
52.
56.

60.

13.

17.

20.

24.

—3X

—3X
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[sin3x—0053x]+3e [sinx—3cosx]+c
Ltan_l tan X—1 | tan X—+/2tan X+1
V2 \/2tan X 2\/7 ‘tanx+1/2tanx+l ¢
n(a’+b’ 3 > 1 T 1
| =5 —log3 = — —log—
4( 2 b j 45, 2 og 46. 5 log2 47. 4 og2
A 49. C 50. A 51. C
D 53. C 54. D 55. D
D 57. A 58. D 59. e-1
e* 61 1 - -1 fan-! 2cos X ¢ 530
C .= A A
X 4 2 NG} 3
8.3EXERCISE
1 . 4 , . . 16 .
—sq.units 2. Ep sq. units 3. 10sq.units 4, ?sq.unlts
27 . 9 _ 32 ) .
7sq.un1ts 6. Esq. units 7. 3 sq.units 8. 27 sq.units
4 . 16 a2
354t 10 965q.units 11 —rsqunits 12 “T 5. units
1 : 9 : . 8 .
<S4 units 14. 5 84 units 15. 9sq.units 16, 2 75_5 $q.units
15 4
4 sq.units 18. ?sq.units 19. g(\/ngzn)az $q. units
. 15 , . .
6 sq.units 21. ?sq.unlts 22. 8sq.units 23. 15sq.units
C 25. D 26. A 27. B
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28. A 29. A 30. D 31. A
32. B 33. A 34. C
9.3EXERCISE
d’y e 9
1. X_o7Y 2. — 0 3.
2 2 k i >
;o] x—1 i
4. y(X —1)—510g(mj+k 5. y:C'exfx
6. (a+m)y=e™+ce ™ 7.(x—c)eY+1=0
2
8 . 9. Yy tan X — 10 x 2c11l
. y:kxez . ) . Yy 3
d’y _dy dy
1-x*)—2—x—=-2=0 x> —y* = -2xy 0
13. ( )dx2 dx 14 oY
y i -1 y
15. 31 2 16. tan (;J=10g|x|+c
. . o x
17. 2xe®™ Y=g?@ Y ¢ 18, tan (;j"‘k’gy:c
- ) 3 ) ., _—Cos2X 3
19. x y k&Y 20, x¥*y 37 €721 ysmXs——— 3
1 2
" N2 ’ _ -1 2\ _
22 xyy x(y) - yy'=0 23, 5 (tan™ xJ +log(1+y*)=c

dy 2sinXx 2cosx Xxlogx X
x—1 -2 —=0 —Cos X —— X
24. y X 25.Y x 2 3 9




26.

28. Y

X siny cosy siny ce”’

3sin2X 2cos2X 3%
ce

13
30, y-1 x 1 2x 0
X

32, xy 1 33. log[y}cx
36. A 37. C

40. C 41. D

44. D 45. B

48. C 49. D

52. B 53. B

56. C 57. B

60. C 61. C

64. C 65. A

68. C 69. C

72. A 73. C

76. (i) not defined (i1) not defined

77.

d
(iv) d—§+ py=Q
. X2 2
vi) y 1 (04

(viii) xy = Ae?

(x) Xx=Ccsecy

(i) True (i1) True
(v) False (vi) False
(ix) True (x) True

27.

29.

31.

34.

38.
42.
46.
50.
54.
58.
62.
66.
70.
74.
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log|l tan X ¥ X C
2 x*—y* 3x
ke 1-x y 1 x-y
D 35. C
B 39. C
A 43. C
B 47. C
A 51. A
B 55. B
A 59. A
D 63. C
D 67. D
A 71. A
B 75. A
(iii) 3

) xel Y =I(Q1 x efp‘dy)dy+c

(vi)3y 1 x> 4x ¢

)y ce sinX_cosX
(ix) 5 )
. €
(xi) =
(iii) True (iv) True
(vii) True (viii) True
(xi) True
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10.3EXERCISE
LoXal 3ok o Lol G2k "L]&?
. 3 J . (1) 3 J (i1) 37
1 ron ~ -~ 3b-a 2 n
3. 7—2| 3j—6k 4. c=3b a 5 k=-2 6. 21 ] k
23 6 » = ~ . . . o1
Z.2,22:40,6],-12k 8. o : . cosT ——
[t | 8 21 4] 4k 9 J156

10. Area of the parallelograms formed by taking any two sides represented by @, b and

T as adjacent are equal

2 \J274
. 7 12. 21 18. ——

~ abbceca
16.”‘*~*~** 17.—\/672

abbcec a‘ 2

18 LsF 2] 2k

3
19. C 20. D 21. C 22. B
23. D 24. A 25. D 26. D
27. D 28. A 29. C 30. A
31. C 32. C 33. B

34. If 3 and p are equal vectors

1 ~121=12
35. 0 36. — 37. ke]-Li[k=-—33 [a[ |g
4 2
39. 3 40. 3 41. True 42. True
43. True 44 False 45. False

11.3 EXERCISE

1. S5T+5J2]+5k 2. (x=D)i +(y+2)] +(@2Z-3) Kk =A@3] — 2] + 6K)
3. (lL-1,-1)



4.

9.

11

14.
15.

17.

20.
24.

26.
31.

35.

38.

40.

42.
46.
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419
COSl(Ej 7. X+y+2z=19 8. x+y+z=9
3X-2y+6z-27=0 10. 21x+9y—-3z-51=0

X y_z . Xx_y_z

1 2 101 2 1260
ax+by+tcz=a+b+c 14. (1, 1)
15° or 75° 16. (2,6,-2) 345
7 18. J6
19. (x=3)] +vj +(z—-1K = A(=21 +] +3K)
18x+ 17y +4z=49 21. 14 22. 51x+ 15y -50z+173=0
4X+2y—4z—6=0and 2x+4y+4z-6=0
30 +8]+3k,— 31 — 7] + 6K 29. D 30. D
A 32. D 33. D 34. A
Xy z
—+=+—=1

D 36. C 37. RER
2 2 _1 o~ 2 ~ o 2~ ~
333 39, (X=3)i +(y+4)|+(z-6)k=A31 + 7] +2Kk)
(X=3) +(y—4)]+(z+ Tk =A(=2i — 5] + 13K) 41. X+y-z=2
True 43. True 44, False 45. False
True 47. True 48. False 49. True

12.3EXERCISE
42 2. 4 3. 47 4. -30
196 6. 43 7. 21 8. 47
Minimum value =3 10. Maximum =9, minimum =3 _

7
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11.

12.

13.

14.

15.

16.
17.
19.

20.

22.
23.
25.
26.
30.
34.
38.
42.

MATHEMATICS

Maximise Z = 50X 60y, subject to:

2X+y <20, Xx+2y<12,x+3y<15,x=20,y=0
Minimise Z 400x 200y, subject to:

5x 2y 30

2x y 15

X y,x 0,y 0

Maximise Z = 100x 170y subject to :

3x 2y 3600,x 4y 1800, x 0,y O
Maximise Z= 200X 120y subject to :

X y 300,3x y 600,y x 100,x 0,y 0O
Maximise Z = X Y, subject to
2xX+ 3y <120, 8x+ 5y <400, x=0,y=0
Type A : 6, Type B : 3; Maximum profit = Rs. 480
2571.43 18. 138600

150 sweaters of each type and maximum profit = Rs 48,000
2 10
>4= km. 21. 3
Model X : 25, Model Y : 30 and maximum profit = Rs 40,000
Tablet X : 1, TabletY : 6 24 Factory I : 80 days, Factory II : 60 days
Maximum : 12, Minimum does not exist
B 27. B 28. A 29. D
C 31. D 32. D 33. A
B 35. Linear constraints36. Linear 37. Unbounded
Maximum 39. Bounded 40. Intersection 41. Convex
True 43. False 44. False 45, True
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13.3EXERCISE
. 25
1. Independent 2. notindependent 3. 1.1 4. S6
1 s
5. PE)= o P(F): — P(G) 36710 pair is independent
7.3..1...1.; g 33
9. () E, and E, occur
(i1) E, does not occur, but E, occurs
(i) Either E, or E,, or both E and E, occurs
(iv) Either E, or E, occurs, but not both
L1023 3 1
10. (3) 3 (i1) T 12. - 13. Rs 0.50 14. 10
15. E tation = Rs 0.65 16 55 17 Z
. Expectation =Rs 0. 153 15
18 > 19 1 20 2 21 T
9 -~ 270725 T 16 © 128
22 47 23. 1= i 8 24. (1) .1118  (ii) .4475
3192 10 . (). (i1) .
25. @ 8 1 26. 0.7 27. 0.18
() 5 (11) 515 , (1i1) . 0.7 (approx.) . 0.

28. 29.|X 0 1 2

1
2

P(X)|.54 | 42| .04

_(49Y’ 45(49)°
31. (i) (5j (H)W

59(49)°
1i1) W
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32.

35.

36.

39.

43

46.

49.

51.

53.

55.
56.
60.
64.
68.
72.
76.
80.
84.

88.

MATHEMATICS

1 33 =
3 - 44
X |1]2|3]4]|5
P(X)|36]36 (36 |36 (36|36
b
2 - 324
not independent
. (1) 0.49, (ii) 0.65, (iii).314
! ,, Lo
3 - 221

Mean

O >O0wWWOO000Q0

: 3 .. 15
(1)4.32, (i1) 61.9, (ii1) )

2
3 S.D.=0.377

Mean = 6, Variance = 3
57.
61.
65.
69.
73.
77.
81.
85.

89.

A

U WwWwoOoUoU"

34.

38.

N
41. (1) g,(u)

44,

48.

(1) %, (1) 5.2, (iii) 1.7 (approx.) 50.

52.

54.

58.
62.
66.
70.
74.
78.
82.
86.

90.

775
7776

18

(i) 3, (ii) 19.05

10

N | =

> > 00 Qg g wo

29
42. (1) ﬁ’(ll)ﬁ

45.

59.
63.
67.
71.
75.
79.
83.
87.

91.

11
21

"B oleoNrZv BlvilvilviNe



92. D 93.

96. False 97.

100. True 101.
1

104. 5 105.

107. £p - (=px%)’

False

True

94.
98.
102.

106.

108.

False

independent

95.
99.
103.
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True
True

True



