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61. Two sets A and B are as under:

A a b a and b, : ; ¥« °R R 5 1 5 1

B a b a b, : . ¥  ¥ ¥¹ »R R 4 6 9 5 36
2 2

Then
(1) B A

(2) A B

(3) A B  (an empty set)

(4)  neither A B  nor B A

Sol. [2] a 5 1

1 5 1a 4 6a , 4 6b

For set B
4

36

9 6 5

36
1

2 2
a b ¥ ¥

a b6

3

5

2
1

2

2

2

2

 ¥ ¥

62. Let

S x x and x x xR : 0 2 3 6 6 0£ ¨¹ ».
Then S
(1) contains exactly two elements
(2) contains exactly four elements
(3) is an empty set
(4)  contains exactly one element

Sol. [1] 2 3 6 6 0x x x£ ¨
Case I x 3 x 9

2 6 6 6 0x x x

x x4 0 x x 4 0£ ¨
x x
rejected

0 16
  ¥

,

Case II x 3 0 9x

2 6 6 6 0x x x

x x8 12 0

x x6 2 0£ £̈ ¨
x x
rejected

36 4
  ¥

, .

63. If , C  are the distinct roots, of the equation

x x2 1 0 , then 101 107  is equal to

(1) 1 (2)  2
(3) �1 (4)  0

Sol. [1] x x2 1 0

Its roots are w w, 2

Now 101 107 101 214w w

w w2 1.

64. If

x x x

x x x

x x x

A Bx x A

4 2 2

2 4 2

2 2 4

2  ¥ ¥, then the

ordered pair (A, B) is equal to

(1) 4 5,  ¥ (2) 4 3, ¥
(3) 4 5, ¥ (4)  (4, 5)

Sol. [3]

x x x

x x x

x x x

4 2 2

2 4 2

2 2 4

C C C C1 1 2 3

5 4

1 2 2

1 4 2

1 2 4

x

x x

x x

x x

  ¥

R R R R R R1 1 2 2 2 3,

5 4

0 4 0

0 4 4

1 2 4

x

x

x x

x x

  ¥

5 4 4
2

x x  ¥ ¥
B A5 4, so 4 5, . ¥
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65. If the system of linear equations

x ky z3 0

3 2 0x ky z

2 4 3 0x y z

has a non-zero solution x y z, ,  ¥, then
xz

y2  is equal to

(1) �30 (2)  30
(3) �10 (4)  10

Sol. [4]

1 3

3 2

2 4 3

0

k

k k 11.

Put z Get x y
5

2 2
,

xz

y2
10.

66. From 6 different novels and 3 different dictionaries, 4
novels and 1 dictionary are to be selected and arranged
in a row on a shelf so that the dictionary is always in
the middle. The number of such arrangements is
(1) at least 1000
(2) less than 500
(3) at least 500 but les than 750
(4)  at least 750 but less than 1000

Sol. [1] 6
4 13 4 1080C C ! .

67. The sum of the coefficients of all odd degree terms in
the expansion of

x x x x xce fhce fh3
5

3
5

1 1 1, ¥
is
(1) �1 (2)  0
(3) 1 (4)  2

Sol. [4] x x x xce fhce fh3
5

3
5

1 1

i
kj

l
nm2 5 1 5 15

2
3 3

4
3 2

x C x x C x x£ ¨ £ ¨

2 10 5 2 15 6 3 6 3x x x x x x£ ¨£ ¨
sum of coefficient of odd degree terms

2 1 10 5 5 2.

68. Let a a a a1 2 3 49, , , ...,  be in A.P. such that

a k
k

4 1
0

12
416  and a a9 43 66 . If

a a a m1
2

2
2

17
2 140... , then m is equal to

(1) 66 (2)  68
(3) 34 (4)  33

Sol. [3] a a a a1 5 9 49 416... a d24 32 ...(i)

Given a a9 43 66

2 50 66a d
a d25 33 ...(ii)

Solve (i) and (ii), a d8 1,

Now 8 9 24 1402 2 2... m

4760 140m m 34.

69. Let A be the sum of the first 20 terms and B be the sum
of the first 40 terms of the series

1 2 2 3 2 4 5 2 62 2 2 2 2 2 ...

If B A2 100 , then  is equal to
(1) 232 (2)  248
(3) 464 (4)  496

Sol. [2] A 1 2 2 3 2 4 2 202 2 2 2 2...

1 2 20 2 1 2 10 44102 2 2 2 2 2 2.... ...£ ¨£ ¨
Similarly B 1 2 40 2 1 2 20 336202 2 2 2 2 2 2... ...£ ¨£ ¨

B A2 24800 100

248.

70. For each t R , let [t] be the greatest integer less than
or equal to t. Then

lim ...
x

x
x x x
i
kj
l
nm
i
kj
l
nm
i
kj
l
nm

c
ed

f
hg0

1 2 15

(1) is equal to 0 (2)  is equal to 15
(3) is equal to 120 (4)  does not exist (in R)

Sol. [3] lt x
x x x x x xx

opq
rst
opq
rst

opq
rst

c
ed

f
hg0

1 1 2 2 15 15
...

c
ed

f
hglt x

x
fractional part

x 0

1 2 15...

15 15 1

2
15 8 120

 ¥
.
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71. Let xS {t : f x x e 1 sin xR  is not

differentiable at t}. Then the set S is equal to

(1)  (an empty set) (2)  {0}

(3) (4) 0,

Sol. [1] f x x e xx ¥ £ 1̈ sin

at x 0,  are repeated root

Hence non-derivability at x .

72. If the curves y x x by2 2 26 9 16,  intersect each

other at right angles, then the value of b is

(1) 4 (2)
9

2

(3) 6 (4)
7

2

Sol. [2] Let P x y1 1,  ¥ is a point of intersection.

C y x1
2 6:

2 6y
dy

dx

dy

dx y

3

m
y1

1

3

C x by2
2 29 16:

18 2 0x by
dy

dx

dy

dx

x

by

18

2

m
x

by2
1

1

9

Now m m1 2 1
3 9

1
1

1

1y

x

by

c
ed
f
hg

27
11

1
2

x

b y

27

6
11

1

x

b x

b
9

2
.

73. Let f x x
x

 ¥2
2

1
 and g x x

x
 ¥ 1

,

x R 1 0 1, ,ª .̄ If h x
f x

g x
 ¥ ¥ ¥, then the local

minimum value of h x ¥ is
(1) 2 2 (2) 2 2
(3) 3 (4)  �3

Sol. [2] h x
x

x

x
x

 ¥
2

2

1

1

c
ed
f
hgx

x

x
x

i

1
2

1

2

...( )

x
x x

x

1 2
1

h x
x

x
x

x
 ¥ c

ed
f
hg
c
ed
f
hg1

1 2

1
1

1
2 2 2

x

x

x

x

x

x

2

2

2

2 2

2

2

1
2

1

1

£ ¨

x x x x

x x

2 2 2 2 2

2 2

1 1 2 1

1

£ £̈ ¨£ ¨
£ ¨
i
kj

l
nmx x x2 2 2 21 1 2£ £̈ ¨

x x4 24 1 0 x x2 2 1 0

x
x

2
2

1
4 0 x

2 6

2

x
x

2
2

1
4 x x2 2 1 0

x
x

c
ed
f
hg

1
2 4

2

x
2 6

2

x
x

1
2
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Minimum occurs at x
2 6

2

x
x

1
2

Put in (i) h x ¥2 2

2
2 2.

74. The integral

sin cos

sin cos sin sin cos cos

2 2

5 3 2 3 2 5 2

x x

x x x x x x
dx

£̧ ¨
is equal to

(1)
1

3 1 3tan x
C

£ ¨
(2)

1

3 1 3tan x
C

£ ¨

(3)
1

1 3cot x
C (4)

1

1 3cot x
C

Sol. [2]
tan sec

tan tan tan

2 6

5 2 3 2
1

x x

x x x
dx

£̧ ¨

tan tan sec

tan tan tan

2 2 2 2

5 3 2 2

1

1

x x x

x x x
dx¸ £ ¨

£ ¨
Let tan t

sec2 x dx dt ¸t t

t t
dt

2 2 2

5 3 2 2

1

5 1

£¨
£ ¨

¸ t t

t t t
dt

2 2 2

3 2 2
2

1

1 1 1

£¨
£ £̈¨¹ »

¸13
3 1

1 1

2 2 2

2 2 3 2

t t

t t
dt

£¨
£ £̈¨

c
ed
f
hg

1

3

1

13t
C

1

3

1

13tan
.

x
C

75. The value of
sin

/

/ 2

2

2

1 2

x
dx

x¸  is

(1)
8

(2)
2

(3) 4 (4)
4

Sol. [4] I
x

x
dx¸sin

/

/ 2

2

2

1 2
...(i)

I
x

x
dx

x

¸2

1 2

2

2

2 sin

/

/

...(ii)

2 2

2

2

I x dxşin
/

/

2 2 2

0

2

I x dxşin
/

I
1

2 2 4

sin
/

2

0

2

x dx¸
1 2

20

2

¸cos/ x i
kj

l
nm

1

2

2

4 0

2

x
xsin

/

i
kj
l
nm

1

2 2 4
.

76. Let g x x f x x ¥  ¥cos ,2 , and ,  ¥ be the

roots of the quadratic equation 18 9 02 2x x .

Then the area (in sq. units) bounded by the curve

y g f x ¥ ¥ and the lines x x,  and y 0 , is

(1)
1

2
3 1£ ¨ (2)

1

2
3 1£ ¨

(3)
1

2
3 2£ ¨ (4)

1

2
2 1£ ¨

Sol. [1] g x x ¥cos 2

f x x ¥
18 9 02 2x x

18 6 3 02 2x x x

6 3 3 0x x x  ¥  ¥
3 6 0x x  ¥  ¥
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3 6
,

Now y g f x ¥¡¦
g x£̈

= cos x

Area x dxços
/

/

6

3

sin .
/

/
x ¥6

3 3

2

1

2

3 1

2

77. Let y y x ¥ be the solution of the differential

equation sin cos , ,x
dy

dx
y x x x4 0 ¥. If

y
2

0
c
ed
f
hg , then y

6
c
ed
f
hg is equal to

(1)
4

9 3
2

(2)
8

9 3
2

(3)
8

9
2

(4)
4

9
2

Sol. [3] sin cosx
dy

dx
y x x4

dy

dx
x y x ec xcot cos4

I F e e x
xdx x. . sin

cot lnsin¸
Solution of D.E.

y x x ec x x dx¸sin cos sin4

4
2

2x
C y x x Csin 2 2

Passes through 2
0,
c
ed
f
hg C

2

2

y x xsin 2
2

2
2

Put x
6

y
1

2
2

36 2

2 2 2 2

18 2

2 29

18
y

8

9

2

.

78. A straight line through a fixed point (2, 3) intersects the
coordinate axes at distinct points P and Q. If O is the
origin and the rectangle OPRQ is completed, then the
locus of R is

(1) 3 2 6x y (2) 2 3x y xy

(3) 3 2x y xy (4) 3 2 6x y xy

Sol. [3]

Equation of line PQ,
x

h

y

k
1

Pass through (2, 3)

2 3
1

h k

2 3 0k h hk
3 2 0x y xy .

79. Let the orthocentre and centroid of a triangle be

A 3 5, ¥ and B 3 3, ¥ respectively. If C is the

circumcentre of this triangle, then the radius of the circle
having line segment AC as diameter, is

(1) 10 (2) 2 10

(3) 3
5

2
(4)

3 5

2

Sol. [3]

3
2 3

3 6

3
2 5

3
2

r
AC

2

1

2
9 3

90

2

3 10

2
3

5

2
2 2 .


