
  

 

PAPER – II 
MATHEMATICS 

 

1. R is the set of real numbers and RRf :  and RRg :  are defined by 23 2xxf  and 

13xxg  for all Rx . Then 

 (a) 51827 2 xxxfog  (b) 51827 2 xxxfog  

 (c) 59 2xxgof    (d) 69 2xxgof  
 

 

2. If the function 0,cos
1

xxxf
x

 

   = ,0, xK  

 is continuous at x = 0, then the value of K is  

 (a) 1 (b) –1 (c) 0 (d) e 

 

3. dxxx 54

5

4

 is equal to  

 (a) 1 (b) 2 (c) 0 (d) 4 

 

4. The area of the figure bounded by the curves xy cos  and xy sin  and the ordinates x = 0 

and 
4

x  is  

 (a) 12  (b) 12  (c) 12
2

1
 (d) 

2

1
 

 

5. Given that ‘a’ is a fixed complex number, and ‘ ’ is a scalar variable, the point z satisfying  

z = a(1 + i ) traces out  

 (a) a straight line through the point ‘a’  

 (b) a circle with centre at the point ‘a’ 

 (c) a straight line through the point ‘a’ and perpendicular to the join of 0 and that point ‘a’ 

 (d) none of these 
 

6. The value of a for which 011222 2 aaxax  may have one root less than a and 

other root greater than a are given by  

 (a) 01 a    (b) 01 a  

 (c) 0a    (d) 0a   or  1a  

 

7. If the quadratic equations 022 bcxax  and 022 cbxax  cb  have a common 

root, then cba 44 is equal to  

 (a) –2 (b) –1 (c) 0 (d) 1 

 

8. The number of non-negative integral solutions of ,nzyx  where Nn  is  

 (a) 3

3 Cn  (b) 4

4 Cn
 (c) 5

5 Cn  (d) none of these 
 

 



  

 

9. The straight line kyx  touches the parabola ,2xxy  if k is equal to    

 (a) 0 (b) –1 (c) 1 (d) none of these 

10. Maximum value of xxx 60sin60sinsin  is  

 (a) 
4

1
 (b) 

4

1
 (c) 

4

3
 (d) none of these 

 

 

 

11. The straight line passing through the point of intersection of the straight lines 013yx  

and 0952 yx  and having infinite slope and at a distance 2 units form the origin has the 

equation   

 (a) 2x  (b) 0143 yx  (c) 1y  (d) none of these  
 

 

12. The equation of the circle which touches the axes of co-ordinates and the line 1
43

yx
 and 

whose centre lies in the Ist quadrant is ,022 222 ccycxyx  where c is equal to  

 (a) 1 (b) 2 (c) 3 (d) none of these 

 

13. A line is drawn through a fixed point ,P  to cut the circle 222 ryx  at A and B. Then 

PBPA.  is equal to  

 (a) 22
r  (b) 222 r  (c) 22

r  (d) none of these 

 

14. If zyx cba 111  and a, b, c are in G.P., then x, y, z are in  

 (a) A.P. (b) G.P. (c) H.P. (d) none of these  

 

 

15. If iyxz  and ,
1

iz

iz
w  then 1w  implies that in the complex plane 

 (a) z lies on the imaginary axis (b) z lies on the real axis 

 (c) z lies on the unit circle  (d)   none of these 
 

 

16. If ,.....1 2

210

n

n

n
xcxcxccx  then for n odd, 22

5

2

3

2

1 ...... ncccc  is equal to  

 (a) 222 n  (b) n2  (c) 
2

!2

!2

n

n
 (d) 

2
!

!2

n

n
 

 

17. ,1lim
][

2

x

x
 where [x] is the greatest integer function, is equal to  

 (a) 1 (b) –1 (c) ±1 (d) does not exist 
 

138. Assuming that f is continuous everywhere dx
c

x
f

c

bc

ac

1
 is equal to  

 (a) dxxf
c

b

a

1
 (b) dxxf

b

a

 (c) dxxfc

b

a

 (d) dxxf

bc

ac

2

2

 



  

 

19. The value of the integral dx

xx

x

2

2

0

 is  

 (a) 
4

 (b) 
2

 (c)  (d) none of these  

 
 

20. If the roots ,  of the equation 
1

12

cax

bxx
 are such that ,0 then the value of  

is    

 (a) 
c

1
 (b) 0 (c) 

ba

ba
 (d) 

ba

ba
 

 
 

21. The value of 

abcc

cabb

bcaa

2

2

2

1

1

1

 is 

 (a) zero (b) abc (c) 4abc (d) 1 

   
 

 

22. The equation of the directrix of the parabola 02442 xyy  is   

 (a) 1x  (b) x = 1 (c) 
2

3
x  (d) 

2

3
x  

23. The equation of the plane passing through the line 
4

3

6

2

5

1 zyx
 and the point (4, 3, 7) 

is   

 (a) 41784 zyx    (b) 41784 zyx  

 (c) 41784 zyx    (d) 39784 zyx  
 

 

24. The value of a so that the volume of parallelepiped formed by vectors 

kiakajkjai ˆˆ,ˆˆ,ˆˆˆ   becomes minimum is  

 (a) 3  (b) 2 (c) 
3

1
 (d) 3 

 

25. If ,
1

,
1

t
tay

t
tax  then 

dx

dy
 is equal to   

 (a) 
1

1
2

2

t

t
 (b) 

1

1
2

2

t

t
 (c) 

2

2

1

1

t

t
 (d) none of these 

 

 

26. If 6)()(
3

xfxxfx , 1)3(f , then )3('f  is equal to   

 (a) –1  (b) 
2

1
 (c) 

4

1
  (d) 

6

1
 



  

 

27. A mapping is selected at random from all the mappings of the set nA ...,,2,1  into itself. 

The probability that the mapping selected is one-one is      

 (a) 
nn

1
  (b) 

!

1

n
 (c) 

1

)!1(
nn

n
   (d) 

1

!
nn

n
 

 

28. The  equation of the plane parallel to the line 
1

2

2

3

3

3 zyx
 and passing through the 

point )7,7,0(  is    

 (a) 1zyx    (b) 0zyx  

 (c) 0zyx    (d) 14zyx  

 

29. If in any ABC 
3

2

1 r

r

r

r
, then  (where 321 ,,, rrrr  have usual meaning)  

 (a) 90A   (b) 90B   (c) 90C  (d)  none of these 
 

 

30. If the ellipse 1
2

2

22

2

a

y

ak

x
 and the hyperbola 1

2

2

2

2

a

y

a

x
 are confocal, then the value of k is     

 (a)  1   (b)  2   (c) 3  (d) none of these   
 
 

 

31. The minimum value of yxP 3 , subject to 0,0,4,62 yxyxyx , is  

 (a) 8 (b) 7 (c) 6 (d) 5 

 

32. The value of p such that the vectors kji ˆ2ˆ3ˆ , kji ˆ4ˆˆ2  and kpji ˆˆ2ˆ3 are coplanar is 

  (a) 4 (b) 2 (c) 8 (d) 10 

 

33. If 2then,

111

111

111

AA  is equal to  

 (a) A (b) 2A (c) unit matrix (d) 3A 

 

34. The roots of the equation 0

111

111

111

x

x

x

 are 

 (a) 1, 2 (b) –1, 2 (c) 1, –2 (d) –1, –2 

 

35. The inverse of 
57

23
 is 

 (a) 
52

73
 (b) 

37

25
 (c) 

37

25
 (d) 

52

73
 



  

 

 

36. k is a scalar and A is a n-square matrix. Then kA  is equal to  

 (a) 
n

Ak  (b) Ak  (c) 
nn Ak  (d) Ak n

 
 

37. Let .
10

21
A  Then nA  is equal to  

 (a) 
10

21 n
 (b) 

10

2 n
 (c) 

10

21 n

 (d) 
20

1 n
 

 

38. In a triangle ABC if ,2a  º60B  and ,º75C  then b is equal to  

  (a) 3  (b) 6  (c) 9  (d) 21  
 

39. The value of 
3

1
tan

5

2
cos 11  is equal to  

 (a) 
53

2
tan 1  (b) 

4
 (c) 

7

1
tan 1  (d) 

3
 

 

40. The value of 55 )1()1( ii  is equal to  

 (a) –8 (b) 8i (c) 8 (d) 32 
 

41. The value of )}]{sin(cotcos[tan 11 x  is equal to  

 (a) 
2

1

2

2

3

2

x

x
 (b) 

2

1

2

2

4

3

x

x
 (c) 

2

1

2

2

2

1

x

x
 (d) x 

 

42. The angle between the pair of lines given by 049253 22 yxyxyx  is 

 (a) 7tan 1  (b) 5tan 1  (c) º90  (d) 
3

1
tan 1  

 

43. For the circles 03222 kyxyx  and 076822 yxyx  to cut each other 

orthogonally the value of k must be  

 (a) –10 (b) 1 (c) 5 (d) –3 

 

44. The equation to the parabola with focus (2, 0) and the directrix 03x  is 

 (a) 05102 xy    (b) 05102 xy   

 (c) 05102 yx    (d) 05102 yx  
 

 

45. If P is any point on the ellipse 324369 22 yx  whose foci are S and 'S . Then PSSP '  is 

equal to  



  

 

 (a) 9 (b) 12 (c) 27 (d) 36 

 

46. The value of 

2/

0

2222 sincos xbxa

dx
 is equal to  

 (a) ab2  (b) 22ba  (c) 
22ba

 (d) 
ab2

 

 

47. The value of 

2/

0

sinlog dxx  is equal to  

 (a) 
2

1
log

2
 (b) 2log

2
 (c) 2log  (d) 2log  

 

 

48. termsto....
2

1

1

1
lim  n 

nnn
 is equal to  

 (a) 2log  (b) 3log  (c) 
2

1
log  (d) 2log2  

 

 

49. The area enclosed within the curve 1yx  is  

 (a) 2  (b) 2 (c) 22  (d) 4 
 

 

50. The area bounded by the curve 1072 xxy  and the x-axis is 

  (a) 
2

5
 (b) 

3

11
 (c) 

2

9
 (d) 

2

3
 

 

 

51. If kjbjia ˆˆ,ˆˆ


 and ,ˆˆ ikc


 then a unit vector parallel to cba


 is 

  (a) kji ˆ2ˆ2ˆ2  (b) 
3

ˆˆˆ kji
 (c) 

32

ˆˆˆ kji
 (d) 

3

cba


 

 

52. 

n

n n

2
2

1lim is equal to  

 (a) e  (b) 2e  (c) 4e  (d) 6e  
 

 

53. If ,yxy ex  then 
dx

dy
 is equal to  

 (a)  
2)log1(

log

x

x
 (b)  

yxy

x

log

1
 (c)  

x

yx

log1
 (d) 

2)log1(

log

x

x
 

 

54. The length of the sub-tangent to the curve nmnm ayx  at any point ),( 11 yx on it is 



  

 

  (a)  
n

mx1  (b)  
m

ny1  (c)  
n

my1  (d) 
m

nx1
 

55. The angle between the curves 2xy  and xy 42  at their point of intersection is 

 (a)  
3

1
tan 1  (b)  3tan 1  (c)  2tan 1  (d) 

3

2
tan 1  

 

 

56. The locus of the centre of a circle which touches externally two given circles is  

 (a) a hyperbola    (b) an ellipse  

 (c) a parabola   (d) circle 
 

 

57. The eccentricity of the rectangular hyperbola is  

 (a) e  (b) 
2

1
 (c) 2  (d) 3  

 

 

58. 1.1! + 2.2! + 3.3!+…..+n.n! is equal to  

 (a) )!1(n  (b) 1)!1(n  (c) 1)!1(n  (d) )!1(nn  
 

 

59. A parallelogram is cut by two sets of m lines parallel to the sides, the number of 

parallelograms thus formed is 

 (a) 
4

2m
   (b) 

4

)1( 2m
  

 (c) 
4

)2( 2m
   (d) 

4

)2()1( 22 mm
 

 

 

60. The last digit of the number 6
500

 is  

 (a) 8 (b) 2 (c) 6 (d) 0 

61. Let rt  denote the r
th

 term of an A.P. If 
n

tm

1
 and 

m
tn

1
, then mnt  equal to  

 (a) 
mn

1
 (b) 

nm

11
 (c) 1 (d) 0 

 

62. If ),463(21694 222 cabcabcba  where a, b, c are non-zero numbers, then a, b, c 

are in  

 (a) A.P. (b) G.P. (c) H.P. (d) none of these 

 

63. The minimum value of ,,44 1 Rxxx
 is 

 (a) 2  (b) 4 (c) 1  (d) none of these 

 

64. The sum of the real roots of the equation 06||2 xx  is 

 (a) 4  (b) 0 (c) – 1  (d) none of these 



  

 

 

65. If ],2[
2

xx  (where [.]  denotes greatest integer function), then x must not be  

 (a) x = 2, – 1 (b) x  [2, 3) (c) x  [– 1, 0) (d) none of these 

 

66. If one root of the equation 0413)1( 22 kxxk  is reciprocal of the other, then k can be  

 (a) – 2 + 3  (b) 2 – 3  (c) 1  (d) none of these 
 

67. The value of 63 )1()1( ii  is 

 (a) i  (b) 2(– 1 + 5i) (c) 1 – 5i (d) none of these 
 

68. If | z | = 1, then 
z

z

1

1
 is equal to 

 (a) z  (b) z  (c) zz  (d) none of these 

 

69. The number of 5-digit numbers in which no two consecutive digits are identical is 

 (a) 32 89  (b) 489  (c) 59   (d) none of these 

70. In an examination of 9 papers a candidate has to pass in more papers than the number of 

papers in which he fails in order to be successful. The number of ways in which he can be 

unsuccessful is 

 (a) 255 (b) 256 (c) 193 (d) 319 

 

71. The value of 

1

1

1

2

2

2

xyzz

zxyy

yzxx

 is 

 (a) 1  (b) – 1 (c) 0  (d) – xyz 

 

72. A value of c for which the system of equations 642,1 ycxcyx , 

3642
22

ycxc is solvable (consistent) is 

 (a) 1  (b) – 2 (c) 4  (d) none of these 

 

73. In the expansion of ,,
1
2

3 Nn
x

x

n

 if the sum of the coefficients of 
5x  and 

10x  is 0, 

then n is 

 (a) 25  (b) 20 (c) 15  (d) none of these 

 

74. The middle term in the expansion of 

n

x

x
2

22

3

3

2
 is 

 (a) n
nC2  (b) 

nn x
n

n
2)!(

)!2(
)1(  (c) 

nn
n

x
C

12
 (d) none of these 

 



  

 

75. If 

0

0

0

ab

ac

bc

A  and 
2

2

2

ccbca

bcbba

acaba

B , then AB is equal to 

 (a) O  (b) I (c) 2I  (d) none of these 

 

76. If 
2

3

1

2

2 yxx

yyx
, then xy is equal to 

 (a) – 5  (b) 5 (c) 4  (d) 6 

 

77. If cos (x – y), cos x and cos (x + y) are in H.P., then 
2

seccos
y

x  equals 

 (a) 1  (b) 2 (c) 2  (d) none of these 

 

78. If 
y

y
x

x
1

2

1
cos,

1

2

1
cos , then cos (  – ) is equal to 

 (a) 
x

y

y

x
 (b) 

xy
xy

1
 (c) 

x

y

y

x

2

1
 (d) none of these 

 

79. The number of solutions of 3cos3sin 2
 in [– , ] is 

 (a) 4  (b) 2 (c) 0 (d) none of these 

 

80. The principal value of 
10

9
sin

10

9
cos

2

1
cos 1

 is 

 (a) 
20

3
 (b) 

20

7
 (c) 

10

7
 (d) none of these 

 

81. The solution set of 254log2 x  is 

 (a) ,
5

8
   (b) 

5

8
,

5

4
  

 (c) ,
5

8
)0,(    (d) none of these 

 

82. In a ABC, (c + a + b) (a + b – c) = ab, then the measure of C is 

 (a) 
3

  (b) 
6

 (c) 
3

2
 (d) none of these 

83. A vertical lamppost, 6 m high, stands at a distance of 2 m from a wall, 4 m high. A  

1.5 m tall man starts to walk away from the wall on the other side of the wall, in line with 

the lamppost. The maximum distance to which the man can walk remaining in the shadow 

is 

 (a) m
2

5
 (b) m

2

3
 (c) 4 m (d) none of these 



  

 

 

84. The equation of the straight line which bisects the intercepts made by the axes on the lines  

x + y = 2 and 2x + 3y = 6 is 

 (a) 2x = 3 (b) y = 1 (c) 2y = 3 (d) x = 1 

 

85. If the lines y – x = 5, 3x + 4y = 1 and y = mx + 3 are concurrent, then the value of m is 

 (a) 
5

19
  (b) 1 (c) 

19

5
 (d) none of these 

 

86. A point on the line y = x whose perpendicular distance from the line 1
34

yx
 is 4, has the 

co-ordinates 

 (a) 
7

8
,

7

8
 (b) 

7

32
,

7

32
 (c) 

2

3
,

2

3
 (d) none of these 

 

87. If 04)(2 222 xyx  represents a circle of meaningful radius then the range of real 

values of  is 

 (a) R  (b) (0, ) (c) (– , 0) (d) none of these 

 

88. If the line x + y = 1 is a normal to the circle 016522 22 yxyx , then  

 (a) 5  – 6  = 2 (b) 4 + 5  = 6  (c) 4 + 6  = 5  (d) none of these 

 

89. If (2, – 8) is an end of a focal chord of the parabola xy 322 , then the coordinates of other 

end of the chord is 

 (a) (32, 32) (b) (32, – 32) (c) (–2, 8) (d) none of these 

 

90. The triangle formed by the tangents to a parabola axy 42  at the ends of the latus rectum 

and the double ordinate through the focus is 

 (a) equilateral  

 (b) isosceles 

 (c) right-angled isosceles  

 (d) dependent on the value of a for its classification 

 

91. If two foci of an ellipse be (– 2, 0) and (2, 0) and its eccentricity is 
3

2
, then the ellipse has 

the equation 

 (a) 4595 22 yx    (b) 4559 22 yx  

 (c) 9095 22 yx    (d) 9059 22 yx  

 

92. The foci of the ellipse 1
16 2

22

b

yx
 and the hyperbola 

25

1

81144

22 yx
 coincide, then the 

value of 
2b  is 

 (a) 5  (b) 7 (c) 9  (d) 1 
 



  

 

93. The domain of the function f (x) = ]),[(sin 1 xx  where [.] denotes the greatest integer 

function, is 

 (a) [0, 1) (b) [– 1, 1] (c) (–1, 0) (d) none of these 

 

94. Let f (x) = x + n – ,
2

tan][
x

nx  where [x] is the greatest integer  x and n  N, then 

xf  is  

 (a) a periodic function with period 1 (b) a periodic function with period 4 

 (c) not a periodic function  (d) a periodic function with period 2 
 

95. If the function f : R  R be such that f (x) = x – [x], (where [.] denotes the greatest integer 

function), then )(1 xf  is 

 (a) 
][

1

xx
 (b) xx][  (c) not defined (d) none of these 

96. If 
to.....yeyex , then 

dx

dy
 is 

 (a) 
x

x

1
 (b) 

x

1
 (c) 

x

x1
 (d) none of these 

 

97. 
x

x

x

xe

x

1)1(log
lim

20
 is equal to 

 (a) 
2

1
  (b) 

2

1
 (c) 1 (d) none of these 

 

98. If f (x) = | x – 1 | – [x], (where [.] denotes the greatest integer function), then 

 (a) f (1 + 0) = – 1, f (1 – 0) = 0 (b) f (1 + 0) = 0 = f (1 – 0) 

 (c) exists )(lim
1

xf
x

   (d) none of these 

 

99. Let h(x) = min },{ 2xx  for every real number x. Then which of the following is false? 

 (a) h is continuous for all x (b) h is differentiable for all x 

 (c) h'(x) = 1 for all x > 1  (d) h is not differentiable at two values of x 

 

100. The equation of a curve is given by .cos,sin teytex tt
 The inclination of the tangent to 

the curve at the point 
4

t  is 

 (a) 
4

  (b) 
3

 (c) 
2

  (d) 0 

 
 
 


