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 1. This Booklet contains 32 pages and one unattached OMR Answer Sheet kept inside it. As soon as the booklet is distributed,
Examinees are directed to confirm the number of pages, legibility of printing etc. They must also confirm that the Bar Code is printed
on the OMR Answer Sheet. No complain will be entertained for exchange of booklet later than 10 minutes after distribution.
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 2. Roll No. should be written in digits as well as in words in the appropriate Box provided at serial-3 above on the upper portion of the
front cover page of this Test Booklet as per the example given below :
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 3.The candidate will first open GREEN Colour Seal only and read the complete instructions carefully as also see the instructions on
the back side and fill the details in the Question Paper and OMR Answer Sheet. Candidates will next open BLUE Colour Seal when
asked to do so. Before answering please ensure that Question Booklet has 32 pages and 100 questions. Immediately report on error
and ask for change.
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4. In the Test Booklet, there are 100 questions. Thus 100 questions in all are to be answered.
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5. Each Question is of 1 mark, which will be awarded for the correct answer. 0.2 mark will be deducted for

each wrong answer. More than one Answer indicated against a Question will be declared as incorrect

Answer.
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6. If there is any difference between English version and the corresponding translated version in Hindi of

any question, then the English version will be treated as authentic.
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7. Use of Calculator/Slide Rule/Log Table/Graph Paper/Charts or any electronic gadget eg. Mobile Phone

etc. is not allowed.
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8. Any candidate attempting or using unfair means or copying or detaching any page of question booklet

or marking the answer on the question booklet will be expelled and his candidature will be rejected.
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9. Candidates must also follow the instructions, which may be given by the Centre Superintendent from

time to time.
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10. ADDITIONAL BOOKLET/ANSWER SHEET WILL NOT BE PROVIDED UNDER ANY CIRCUMSTANCES

OTHER THAN THAT MENTIONED IN 1 ABOVE.
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11. CANDIDATES MUST SUBMIT THE WHOLE BOOKLET ALONG WITH THE OMR ANSWER-SHEET

AT THE END OF EXAMINATION.
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Continued on Page No. 3
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(B) Process for Filling up OMR Answer-Sheet ����#$%#���#�&'����(������@�"���3�0/K������

1. ANSWER SHEET IS OF OMR TYPE TO BE READ BY COMPUTER SCANNER.
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2. Roll No., Examination Centre and its Code and Test Booklet No. should be written  on the Answer
Sheet in CAPITAL LETTERS. The Digits should be written in appropriate boxes in Blue/Black ball point
pen and the circles corresponding to the digits be darkened with Blue/Black ball point pen only.
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Example : If Roll No. is 17968221 and the Question Booklet No. is 243915, then

&��*�5�� +�8��
*���9?��17968221 %*P��
� �,� ���	
�������
���3+
�243915 %*P��
�
1 7 9 6 8 2 2 1

1 1 1 1 1 1

2 2 2 2 2 2

3 3 3 3 3 3 3 3

4 4 4 4 4 4 4 4

5 5 5 5 5 5 5 5

6 6 6 6 6 6 6

7 7 7 7 7 7 7

8 8 8 8 8 8 8

9 9 9 9 9 9 9

0 0 0 0 0 0 0 0

2 4 3 9 1 5

1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6 6

7 7 7 7 7 7

8 8 8 8 8 8

9 9 9 9 9

0 0 0 0 0 0

3. On completion of examination handover the answer sheet to the Invigilator. The Invigilator shall separate
the two sheets and handover the duplicate copy (orange) to you.
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4. The questions are multiple choice type. Each question is provided with a number of choices of Answers,
out of which ONLY ONE is MOST APPROPRIATE. The candidate must darken the appropriate circle
provided in front of the question number, using Blue/Black ball point pen only.
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Example : If correct answer for question no. 7 is the choice ‘B’, then darken the circle in front of question
no. 7 as shown below :

&��*�5�� +�8�.=����3+
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Q. No. 1 A B C D

Q. No. 2 A B C D

.. .. .. ..

.. .. .. ..

Q. No. 7 A B C D
                        Continued on Page No. 32
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1. In the ring Z15 of residue class of integers modulo 15 under addition modulo 15 and
multiplication modulo 15 the polynomial x2 + 14 has
(A) No zeros (B) One zero (C) Two zeros (D) Four zeros

2. In the set Z* of nonzero integers the relation of divisibility is
(A) reflexive, transitive and never symmetric
(B) reflexive, transitive and symmetric
(C) reflexive, transitive and antisymmetric

(D) reflexive, transitive and b
a  and baa

b ±=⇒

3. 39.2x = , then x is
(A) an irrational number less than 2.4
(B) a rational number less than 2.4
(C) is equal to 2.4
(D) smallest real number greater than 2.39

4. Which of the following statements is true ?
(A) Nonempty subset of rationals bounded above has least upper bound.
(B) Nonempty subset of rationals bounded below has a greatest lower bound.
(C) Nonempty subset of real numbers bounded below has a greatest lower bound.
(D) A nonempty subset of real numbers has a least upper bound.

5. Identify the closed subsets of real numbers from among the following

(A) { }bxa|x << (B) { }bxa|x <≤
(C) { }ax|x = (D) None of these

6. Which of the following sequences converge ?

(A) n
1sin)1( n− (B) (–1)n (C) 1 + (–1)n (D) 1 – (–1)n

7. Which of the following statements are true ?
(A) Cauchy sequence of reals are monotone.
(B) Monotone sequences converge.
(C) Convergent sequences are monotone.
(D) Convergent sequences of rationals are Cauchy sequences.

8. Which of the following infinite series converge ?

(A)
n
11

n

1
+

∑ (B)
n
1

n

1∑ (C)

( ) 2n

n
11

1

+
∑ (D)

nlog
1∑

9.
0x

lim
→

 log sinx – logx is equal to

(A) ∞ (B) –∞
(C) does not exist (D) 0
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10. ( )
x
1xcotlim

0x
−

→
 is equal to

(A) 0 (B) –1 (C) ∞ (D) does not exist

11. log(1 + x) – x is defined in [0, 1]. It is
(A) strictly increasing (B) non-decreasing
(C) non-increasing (D) strictly decreasing

12. f(x) = 0 if x is rational and belongs to [0, 1].

f(x) = 1 if x is irrational and belongs to [0, 1].

Then ∫
1

0

dx)x(f  is

(A) 0 (B) 1

(C) does not exist (D) ∫ <<
1

0

1dx)x(f0

13. ∫ ++

2

0
2 2x2x

dx
 is equal to

(A) 4
π (B) 2

π (C) 4
3π (D) π

14. ∫
π

π−

4

4

dxxsin 3  is equal to

(A) 22 (B)
22

1
(C) 0 (D)

3
22

15. 22222n nn
n

...
2n

n
1n

n
lim

+
+

+
+

+∞→
 is equal to

(A) 0 (B) 1 (C) 4
π (D) None of these

16. A function f(x) has the property )x(f)x(f ′−= . Then f(x) is

(A) Ae–x (B) Aex (C) eAx (D) None of these

where A is an arbitrary constant.

17. 0y
dx
dy

2
dx

yd
2

2

=+− . Then independent solutions of the equation are

(A) ex and e–x (B) ex and xex

(C) ex, 2ex (D) e–x and 4e–x
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18. Angle between y2 = 4(x + 1) and y2 = 8(x + 2) is

(A) 90° (B) 45° (C) 60° (D) 30°

19. x2 + y2 + 2x – 2y – 2 = 0 is a circle. Angle subtended by the chord cut off by the line
2x + y + 1 = 0 at the pt (1, 1) on the circle is
(A) 45° (B) 135° (C) 90° (D) 60°

20. Envelope of at
t
x

y +=  is

(A) y2 = 4ax (B) x2 = 4ay (C) y2 + 4ax = 0 (D) x2 – 4ay = 0

21. ax2 + 2hxy + by2 = 0 and ab – h2 > 0. Then the equation represents

(A) single point (B) represents a Hyperbola

(C) represents a pair of distinct lines (D) represents a pair of coincident lines

22. 4x2 + 2hxy + by2 = 1 with a + b = 0 represents

(A) An ellipse (B) A parabola

(C) A pair of perpendicular lines (D) A Hyperbola of eccentricity 2

23. 1
9
y

16
x 22

=+  is the Ellipse. The point (5 cosθ , 5 sinθ ) 20 π<θ<  from which pair of

tangents are drawn to this Ellipse. Angle between the pair of tangents is
(A) 45° (B) 30° (C) 60° (D) 90°

24. xy = c2 is a Hyperbola. Its eccentricity is

(A) 1 (B)
2
1

(C) 2 (D)
2
1

25. 2x2 + 4xy – y2 = 0 represents a pair of straight lines. Which of the following lines is a
bisector of the angle between them ?
(A) x – 2y = 0 (B) x + 2y = 0 (C) 2x – y = 0 (D) 2x + 3y = 0

26. Which of the pairs of circles are concentric ?

(A) x2 + y2 – 2x + 2y – 3 = 0 (B) x2 + y2 = 4

2x2 + 2y2 – 4x + 4y – 9 = 0 x2 + y2 + 2x + 2y = 0

(C) x2 + y2 – 6x + 6y – 3 = 0 (D) x2 + y2 + 4x – 4y = 0

x2 + y2 + 6x – 6y – 3 = 0 x2 + y2 – 4x + 4y – 8 = 0

27. Which of the following triples denote the direction cosines of a straight  line in space ?

(A) (1, 1, 0) (B) (1, 0, 1)

(C) (1, 1, 1) (D) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
3

1
,

3
1

,
3

1
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28. kji
���

 are unit vectors in the coordinate axes directions kj2i2a
���

�

−+= ,

k2j2ib
����

+−= . Then projection of  a
�

 in the direction of  b
�

 is

(A)
3
4−

(B)
3
4

(C) – 4 (D) 4

29. A force k4j2i3F
����

++=  has the point  of application at kji
���

++ . The moment of this

force about the origin is

(A) 0
�

(B) 9 (C) k5j3i4
���

++ (D) kji2
���

−−

30. Area of the triangle formed by the vertices A (1, 2, 3)  B (2, 3, 4)  C (– 1, 1,1) is

(A) 2 (B) 2
1

(C) 2 (D) 1

31. ∫
π

2

0

dxxsinlog

(A)
2
π

 log 2 (B)
2
π

 log 2
1

(C)
4
π

 log 2 (D)
4
π

 log 2
1

32. Which of the following set of complex numbers is not a group under multiplication ?

(A) {1, i, – i, – 1}

(B)
⎭
⎬
⎫

⎩
⎨
⎧ =π+π= 2,1,0k,

3
k2

sini
3
k2cosx/x

(C) {  z | z is a complex number s.t z3 = 2 }

(D) { }1n2
1 ...,,1 −ωωω  where 

⎭
⎬
⎫

⎩
⎨
⎧ π+π=ω

n
2

sini
n
2

cos

33. A = {2, 4, 6, 8} mod 10. This set under multiplication modulo 10 is
(A) not a group (B) a group with identity 2
(C) is a group with identity 4 (D) is a group with identity 6

34. S and T are two subspaces of a finite dimensional vector space over a field F
dim S = 3 dim T = 2. Then which of the following statements are true ?
(A) dim (S + T) = 5 (B) dim (S + T) + dim S ∩T = 5

(C) dim S ∩ T = 3 (D) dim S ∩  T = 2

35. Diameter of a circle is
(A) line passing through the centre of the circle
(B) chord passing through the centre
(C) twice the radius of the circle
(D) locus of the middle points of parallel chords
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36. Tangents are drawn from the point (2, 3) to the parabola y2 + 8x = 0. Chord joining the
points of contact passes through

(A) (– 2, 0) (B) (0, – 2) (C) (2, 0) (D) (0, 2)

37. Angle between the tangents from the point (5, 1) to x2 + 4y = 0 is

(A) 0 (B)
2
π

(C)
3
π

(D)
4
π

38. Area of the triangle enclosed by the tangent at any point on xy = c2 with the pair of
asymptotes is

(A) c (B) c2 (C) 2c2 (D)
2
c 2

39. The equation xy + 2y + x + 2 = 0 represents

(A) A conic of eccentricity 0 (B) A conic of eccentricity 1

(C) A conic of eccentricity 2 (D) None of these

40. Derivative of | x | at x = 0 is
(A) 1 (B) – 1 (C) 0 (D) does not exist

41. Derivative of 2
x

sin2 1

e
−

 at x = 0 is

(A) 2 (B)
2
1

(C) 1 (D) 0

42. Slope of the tangent to the curve

( )2
ttanlogtcosax +=

4
tattsinay

π==  is

(A) 1 (B) – 1 (C) 2 (D) ⎟
⎠
⎞⎜

⎝
⎛

2
1

43. Radius of curvature of the curve
)sin(ax θ+θ=

2
at)cos1(ay π=θθ−=

(A) a22 (B) 2a

(C) a2 (D) a22
1
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44. Length of the tangent to 3/23/23/2 ayx =+  at some point on it cut off by the coordinate

axes is

(A) a (B) 2a (C) 3/2a (D)
a2
1

45. Length of the subnormal of the parabola y2 = 8x is
(A) 8 (B) 4 (C) 2 (D) 5

46. Area enclosed by the curve y = a2 – x2 and x axis is

(A)
3
a2 3

(B)
3
a4 3

(C)
3

a3

(D)
3
a8 3

47. Volume of the solid generated by revolving the first quadrant area of 1
b
y

a
x

2

2

2

2

=+  about

the y axis is

(A)
3

ba2 2π (B)
3
ab2 2π (C)

3
ba4 2π (D)

3
ab4 2π

48. Length of the arc of the curve r = a (1 + cosθ ) in the upper half of the initial line is
(A) a (B) 2a (C) 4a (D) 8a

49. Angle between the radius vector and the tangent at any point on the curve 
θ

=
3
ear  is

(A) 3tan 1− (B)
3
1

tan 1−
(C)

3
π

(D)
6
π

50. f(x) is a continuous function defined on [a, b] and has )x(f′  at every point in (a, b) and
also given that )b(f)a(f ≡ . Which of the following statements is true ?

(A) f(x) has a local maximum at some point in (a, b).

(B) f(x) has a local minimum at some point in (a, b).

(C) f(x) has both local maximum and local minimum at points in (a, b).

(D) There is a point c in (a, b) s.t. tangent to the curve at (c, f(c)) is parallel to x axis.

51. x2 + y2 – 2x + 4y – 4 = 0 P is the point (1, 2) A line through P cuts the circle at Q and R.
Then value of PRPQ ⋅  is equal to
(A) 6 (B) 7 (C) 8 (D) 5

52. Derivative of sin–1x with respect 21 x1x2cos −−  is

(A) – 2 (B) 2 (C)
2
1

(D)
2
1−
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53. ex – y = xy then 
dx
dy

 is

(A) 2x )log1(
1

+ (B) xlog1
1

+ (C) 2)xlog1(
xlog

+ (D) xlog1
xlog

+

54. ∫ +
+1

0
2x1

)x1log(
 is equal to

(A) 2log
4
π

(B) 2log
8
π

(C) 2log
2
π

(D)
2
1log

8
π

55. Angle of intersection of two circles

x2 + y2 + 6x – 8 = 0 and x2 + y2 – 6y + 8 = 0 is

(A)
4
π

(B)
3

2π
(C)

2
π

(D)
3
π

56. Angle between two lines 
3
2z

1
1y

2
1x

−
+=+=−  and 

1
1z

2
3y

2
1x2

+
+=−=+

 is

(A)
3
2

sin 1− (B)
3
2

cos 1−
(C)

3
1

sin 1−
(D)

3
1

cos 1−

57. Radius of the circle x2 + y2 + z2 – 2x + 2y – 2z – 1 = 0 = 2x – 2y + z – 2 is

(A) 2 (B) 3 (C)
2
3

(D) 1

58. Minimal polynomial of the matrix 

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

300

220

111

  is

(A) x3 – 6x2 + 11x – 6 (B) x3 + 6x2 – 11x + 6

(C) x3 – 6x2 – 11x + 6 (D) x3+ 6x2 + 11x + 6

59. Which of the matrices is non singular ?

(A)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

203

012

211

(B)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−

−

221

203

211

  (C)   

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

200

110

011

(D)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−

−

012

221

211
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60. Q is the field of rational numbers Q ( 2 , 3 ) is the smallest field which contains Q,

2 and 3 . Then dimension of Q ( 2 , 3 ) over Q is
(A) 2 (B) 4 (C) 3 (D) None of these

61. a and b are two integers d is the highest common factor of a and b then
(A) d = sa + tb for arbitrary integers s and t
(B) d | sa + tb
(C) d = sa + tb for same fixed pair (s, t) of integers
(D) sa + tb = 1

62. One of the highest common factors between 24 and 30 is
(A) – 6 (B) 3 (C) 2 (D) – 3

63. U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9 }
A is the subset of U which are divisors of 15.
B is the subset of U which are divisors of 24.
Then A – B is
(A) {2, 4, 8} (B) {2, 4, 6, 8} (C) {5} (D) {1, 5}

64. A and B are two subsets of real numbers and A ∩  B = φ  then

(A) A = B′ (B) A ⊂ B′ (C) A⊂  B (D) B ⊂   A

65. A and B are two sets A ∪  B = A then
(A) A ⊂  B (B) B⊂A (C) B = A (D) A – B = φ

66. A and B are two subsets of real numbers A – B = φ . Then
(A) A = B (B) B ⊂  A (C) A ⊂  B (D) A ∪  B = B

67. A, B are sets n(A), n(B) are number of elements in respective sets. Then
n(A – B) is equal to
(A) n(A) – n(B) (B) n(A∪ B) – n(A∩ B)
(C) n(A ∪B) – n(B – A) (D) n(A) – n(A∩B)

68. a ≤  b and n is any integer then
(A) na ≤  nb (B) na ≥  nb (C) na = nb = 0 (D) | n | a ≤  | n | b
where | n | denotes absolute value of n.

69. – 7 when divided by 4 the remainder we get is
(A) 1 (B) –3 (C) 2 (D) None of these

70. Which of the following is not a prime ?
(A) 101 (B) 113 (C) 1729 (D) 791

71. Angle between minutes hand and the hour hand of a clock at 5.30 p.m. is
(A) 165° (B) 15° (C) 30° (D) None of these
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72. Length of the shadow of a man 6′  high when the angle of elevation of the Sun is 30° is

(A) 36 ′ (B) 32 ′ (C) 34 ′ (D)
3
34 ′

73. In a ABCΔ  °=∠′′=′′= 60C3b,6a  then C is equal to

(A) 45 (B) 33 (C) 63 (D) None of these

74. Which of the following is a solution of the sequation 2sincos =θ+θ  ?

(A)
4
π

(B)
4

3π
(C)

4
5π

(D)
4

7π

75. Angle of elevation of the top of a building from a point 15 mtrs away from the building
is 30°. Then height of the building is

(A) 35  mtrs (B)
3

5
 mtrs (C)

2
5

 mtrs (D) 5 mtrs

76. Distance between the parallel lines

2x + 3y = 6

4x + 6y = 19 is

(A)
13
6

(B)
13

19
(C)

132
7

(D)
13
7

77. Equation to the line passing through (0, 0) perpendicular to 2x – 3y = 6 is

(A) 3x + 2y = 0 (B) 3x – 2y = 0 (C) 2x + 3y = 0 (D) y
2
3x =

78. Co-ordinates of the mid point of the portion of the tangent at ⎟⎟⎠

⎞
⎜⎜⎝

⎛
1,

3
102

 to the hyperbola

1
9
y

4
x 22

=−  intercepted between its asymptotes is

(A) ⎟
⎠
⎞⎜

⎝
⎛

1,
103

20
(B) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
3
102

,1 (C) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
1,

3
10

(D) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
3
10

,1

79. Slope of the normal to the curve y = x2 at the point (–1, 1) is

(A)
2
1− (B) 2 (C) – 2 (D)

2
1
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80. Normal to the curve y2 = 4 ax at (a, 2a) meets the curve again at the points whose

co-ordinates are
(A) (9a, – 6a) (B) (9a, 6a) (C) (– 9a, – 6a) (D) (– 9a, 6a)

81. Which of the following series is absolutely convergent ?

(A)
n
)1( n−∑ (B)

nlog
)1( n−∑ (C) ∑  (– 1)n (D) 2

n

n

)1(−∑

82. dx
x1

xsinx
1

1
2

1

∫
−

−

−
 is

(A) 1 (B)
2
1

(C) 2 (D) 2

83. ∫
π

+

2/

0 2
3

xsinxcos

xsin

2
3

2
3

 dx is equal to

(A)
2
π

(B) π (C)
4
π

(D)
4

3π

84. xsec
1

ylogxtan
dx
dy

y
1 =+ , then one of the values of y is

(A) ex sin x (B) ex sec x (C) ex tan x (D) ex cos x

85. ......xxxy +++=  to ∞ , then 
dy
dx

(A) 2y – 1 (B) 2y + 1 (C) 1 – 2y (D) –1 –2y

86. A particle moves in a straight line such that at any position acceleration of the particle
is directed towards a fixed point on that line and is proportional to its distance from this
fixed point. Then the distance x of the particle at any instant of time satisfies

(A) 0kx
dt

xd
2

2
=+ (B) kx

dt

xd
2

2
= (C) kx

dt
dx = (D) kx

dt
dx −=

87.
dx
dythenaxxlogy 22 ⎟⎠

⎞⎜⎝
⎛ −+=  is equal to

(A) 22 ax

1

−
(B) 22 ax − (C) 22 axx

1

−+
(D) 22 axx −+
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88. dxxsinx
0
∫

π

 is

(A) π2 (B) π (C)
2
π

(D)
4
π

89. f (xy) = f(x) + f(y), f(1) = 0 then f(x) is equal to

(A) log x (B) ex (C)
x
1log (D) e–x

90. C denotes the set of all complex numbers k

n
k2sini

n
k2cos ω=π+π

 when ω  is

n
2sini

n
2cos π+π

 order of ω  i.e. the smallest positive integer n s.t. ωn = 1 is

(A) n (B) 2n (C) k (D) Does not exist

91. Which of the following statements are true ?

(A) Any group of finite order is abelian

(B) Any group of finite order is cyclic

(C) Any group of prime power order is cyclic

(D) Any group of prime order is abelian

92. Which subsets of real numbers given below form a sub-group ?

(A) {–1, 0, 1} under addition

(B) {–1, 1} under multiplication

(C) Set of negative integers under multiplication

(D) Set of integers under addition

93. Which of the following functions are 1 – 1 and onto

(A)
baxx

RR:f
+

→
�

 a and b arbitrary (B)
3xx

RR:f
�

→

(C)
2xx

RR:f
�

→ (D)
|x|x

RR:f
�

→

94. Which of the following functions have inverse (All are in the set of Real numbers)

(A) 0xx:f ≠αα� (B) |x|x:f �

(C) 2xx:f � (D)  xsinx:f �
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95. a and b are three real numbers,

which of the following is not true ?

(A) Arithmetic mean between them is 
2

ba +

(B) Geometric mean between them is ab

(C) The harmonic mean between them is 
ba

ab2
+

(D) Arithmetic mean ≥  Harmonic mean

96. A = {1, 2, 3}

Which subset of AA ×  is a reflexive relation ?
(A) {(1, 1) (1, 2)} (B) {(2, 2) (1, 1) (1, 2)}
(C) {(1, 1) (2, 2) (3, 3) (1, 2)} (D) {(1, 1) (1, 3) (2, 3)}

97. A is the set of all real numbers.
R is a relation defined on A as follow.
a R b if a – b is an integral multiple of π2 .
Then which of the following statements is true ?
(A) R is reflexive not symmetric
(B) R is symmetric and reflexive not transitive
(C) R is reflexive symmetric and transitive
(D) R is reflexive antisymmetric and transitive

98. Which of the following sets form a group under the operations mentioned ?
(A) {2, 4, 6, 8} multiplication modulo 10
(B) set of residue class of integers modulo 7 under multiplication mod 7
(C) set of nonzero residue classes of integer mod 8 under multiplication modulo 8
(D) set of even integers under multiplication

99. The function f(x) = sin | x | which of the following statement is true for f(x) ?
(A) has derivative every where
(B) has derivative at x = 0
(C) has derivative at all points except at x = 0
(D) It has derivative no where

100.
22 xa

dx
dy +=

Then y is equal to

(A) 22 axx ++ (B)
22 xa

2
x +

(C) ( )22
2

22 xaxlog
2

a
xa

2
x ++++ (D) None of these
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1. )
�X@$��
��	 15 �
*��D�J���
��	 15 �������D5���MJ
a����
��	�15������,6�Q�,D5�����Z15 ��bD����?%_�8
x2 + 14 ��
(A) ��
��5�6MG+��%C�%* (B) ����6MG+�%*
(C) 8
��6MG+�%* (D) 2
��6MG+�%*

2. D*��6MG+��MJ
a����������c2  Z* ���<
)��/,���
���?�H
(A) �M,5��9?�H�P�����5����
*����<��<���������%C�%*
(B) �M,5��9?�H�P�����5����
*��������%*
(C) �M,5��9?�H�P�����5����
*���,�
�H��������%*

(D) �M,5��9?�H�P�����5����
*�  b
a  �
*� baa

b ±=⇒

3. +�8� 39.2x = , �?�x
(A) ����������+���3+
  2.4 �������%*
(B) ���������+���3+
 2.4 �������%*
(C) 2.4 ����?�
?��%*
(D) 4$
�B$��,
��,�����3+
��� 2.39 ��H���%*

4. ��9����������
*���
���0���%��%*�d
(A) ���?��H�������+�������� �������c2+�E��������������?��H��%*'(
(B) ��2��������?��H�������+�������� �������c2+���2�������H������?��H��%*'(
(C) ��2��������?��H��,
��,�����3+
�
��������� �������c2+�E��������������?��H��%*'(
(D) ���?��H��,
��,�����3+
�
��������� �������c2+�E��������������?��H��%*'(

5. ��9����L��������,
��,�����3+
�����?�8������c2+���
���%2
��
(A) { }bxa|x << (B) { }bxa|x <≤
(C) { }ax|x = (D) ����������
��5��%C

6. ��9����L����������
*���
�����F�����<�����%*�'d

(A) n
1sin)1( n− (B) (–1)n (C) 1 + (–1)n (D) 1 – (–1)n

7. ��9����������
*���
���0���%��%*�d
(A) ,
��,���
�������
I2������F�������+�%&�'(
(B) ����+�����F�����<�����%*'(
(C) ��9���������F�������+�%&'(
(D) �����+�������9���������F�����
I2������F���%*'(
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8. ��9����L����������
*����������e!�L�
���<��J�%*�d

(A)
n
11

n

1
+

∑ (B)
n
1

n

1∑

(C)

( ) 2n

n
11

1

+
∑ (D)

nlog
1∑

9.
0x

lim
→

 log sinx – logx ��������?�
?��%*�d

(A) ∞ (B) –∞
(C) ���/,�����%C�%* (D) 0

10. ( )
x
1xcotlim

0x
−

→
 ��������?�
?��%*�d

(A) 0 (B) –1 (C) ∞ (D) ���/,�����%C�%*

11. log(1 + x) – x, [0, 1] ������<
�Q�����+
�D+
�%*�'(�+%

(A) ��+����?XO$��%
�%* (B) �?�
�fB$��?XO$��%��%*

(C) �?�
�?XO$��fB$��%��%* (D) ��+����fB$��%
�%*

12. f(x) = 0 +�8 x �����+�%*��
*� [0, 1]�����9?��H��%*�'(

f(x) = 1 +�8 x ������+�%*��
*��[0, 1] ����9?��H��%*'(

�? ∫
1

0

dx)x(f  ?�
?��%*

(A) 0 (B) 1

(C) ���/,�����%C�%* (D) ∫ <<
1

0

1dx)x(f0

13. ∫ ++

2

0
2 2x2x

dx
 ��������?�
?��%*�d

(A) 4
π (B) 2

π (C) 4
3π (D) π

14. ∫
π

π−

4

4

dxxsin 3 ��������?�
?��%*�d

(A) 22 (B)
22

1
(C) 0 (D)

3
22
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15. 22222n nn
n

...
2n

n
1n

n
lim

+
+

+
+

+∞→
 ��������?�
?��%*�d

(A) 0 (B) 1 (C) 4
π (D) ����������
��5��%C

16. )x(f)x(f ′−= �������
+5 f(x) ��
�D�J�%*�'(��?�f(x) %*

(A) Ae–x (B) Aex (C) eAx (D) ����������
��5��%C

)%
; A �����,,
2����0�
����%*�'(

17. 0y
dx
dy

2
dx

yd
2

2

=+−  �?�������J���
�,������
H
��%
�D


(A) ex �
*��e–x (B) ex �
*��xex

(C) ex, 2ex (D) e–x �
*��4e–x

18. y2 = 4(x + 1) �
*��y2 = 8(x + 2) ����?�2���
���
�J�%*
(A) 90° (B) 45° (C) 60° (D) 30°

19. x2 + y2 + 2x – 2y – 2 = 0 ����,!�
�%*�(�,!�
����g?8��pt (1, 1) �����L
 2x + y + 1 = 0 Z
�
���
B$��D�5
h+
�����Z
�
�?�
+
�D+
���
�J�?�
?��%*
(A) 45° (B) 135° (C) 90° (D) 60°

20. at
t
x

y +=  ��
��
,�J�%*

(A) y2 = 4ax (B) x2 = 4ay (C) y2 + 4ax = 0 (D) x2 – 4ay = 0

21. ax2 + 2hxy + by2 = 0 �
*��ab – h2 > 0. �?�������J�������865�
�%*�d

(A) �����g?8����
��86
5�
�%*

(B) �����,�+���
��86
5�
�%*

(C) ��D���L
�
����-�����)
�X@$����
��86
5�
�%*

(D) ���
�����L
�
����-�����)
�X@$����
��86
5�
�%*

22. a + b = 0 �����
0�4x2 + 2hxy + by2 = 1 ������86
5�
�%*�d

(A) ����8�f5,!�


(B) ������,�+
(C) �9?,����L
�
����-�����)
�X@$�
(D) �,���R 2  ��
����������,�+
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23. 1
9
y

16
x 22

=+  8�f5,!�
�%*�'(��������65��L
���-�����)
�X@$�����g?8��(5 cosθ , 5 sinθ ) 20 π<θ<  ��
����

8�f5,!�
����LC2
�D+
�%*�'(��65��L
���-�)
�X@$������?�2���
���
�J�%*
(A) 45° (B) 30° (C) 60° (D) 90°

24. xy = c2 ���������,�+�%*�'(�����
��,���R�%*

(A) 1 (B)
2
1

(C) 2 (D)
2
1

25. 2x2 + 4xy – y2 = 0 ��H����L
�
����-�����)
�X@$����
�.�����H�,�����
�%*�'(���9����L����L
�
����������
*�
�
��������8
��
������?�2���
�J���
��Z<
)���d
(A) x – 2y = 0 (B) x + 2y = 0
(C) 2x – y = 0 (D) 2x + 3y = 0

26. ��9����L�������
*���
�,!�

����
�)
�X@$
������R��%*�d

(A) x2 + y2 – 2x + 2y – 3 = 0 (B) x2 + y2 = 4

2x2 + 2y2 – 4x + 4y – 9 = 0 x2 + y2 + 2x + 2y = 0

(C) x2 + y2 – 6x + 6y – 3 = 0 (D) x2 + y2 + 4x – 4y = 0

x2 + y2 + 6x – 6y – 3 = 0 x2 + y2 – 4x + 4y – 8 = 0

27. ��9����������
*���������X@$��0
�����������H����L
���-�cosines �86
���
����T�����������%*�d

(A) (1, 1, 0) (B) (1, 0, 1)

(C) (1, 1, 1) (D) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
3

1
,

3
1

,
3

1

28. +�8���G,+���	���86
�
�� kj2i2a
���

�

−+=  , k2j2ib
����

+−=  ��� kji
���

 ���
�5�,* B$��%*�'(��?

a
�

 ���b
�

 ��-��86
����.	��J�%*

(A)
3
4−

(B)
3
4

(C) – 4 (D) 4

29. kji
���

++  ���?�� k4j2i3F
����

++=  ��
��
,��8��g?8��%*�'(����?�������M���B$���
��M��%*
(A) 0

�

(B) 9

(C) k5j3i4
���

++ (D) kji2
���

−−

30. ��
��� A (1, 2, 3)  B (2, 3, 4)  C (– 1, 1,1) Z
�
�?�
��D������
�J���
�	��U���%*

(A) 2 (B) 2
1

(C) 2 (D) 1
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31. ∫
π

2

0

dxxsinlog

(A)
2
π

 log 2 (B)
2
π

 log 2
1

(C)
4
π

 log 2 (D)
4
π

 log 2
1

32. ��9����L����������
*���
���9�e���3+
���
����c2+�D�J�������%��������M%��%C�%*�d
(A) {1, i, – i, – 1}

(B)
⎭
⎬
⎫

⎩
⎨
⎧ =π+π= 2,1,0k,

3
k2

sini
3
k2cosx/x

(C) {  z | z ��9�e���3+
�%*����.��
� z3 = 2 }

(D) { }1n2
1 ...,,1 −ωωω  )%
;�

⎭
⎬
⎫

⎩
⎨
⎧ π+π=ω

n
2sini

n
2cos

33. A = {2, 4, 6, 8} �,���10. D�J
��,����10 �����%��+%����i+� +
�%*�d
(A) ������M%��%C�%*
(B) �%2
� 2 �����
0�������M%

(C) �%2
� 4 �����
0�������M%

(D) �%2
� 6 �����
0�������M%�%*

34. +�8�S �
*��T ����	�� F dim S = 3 dim T = 2 ���������������
+
���,� B$����������8
��������%*�'(��
�
��9����L����������
*���
���0���/+�%&�d
(A) dim (S + T) = 5 (B) dim (S + T) + dim S ∩ T = 5
(C) dim S ∩T = 3 (D) dim S ∩  T = 2

35. ����,!�
���
�j+
�� +
�%
��
�%*�d
(A) ,!�
��������R����%
�����D�)����%_�5���L


(B) ���R����%
�����D�)����%_�5�h+

(C) ��h+
���
�8
�D��


(D) ��
�
����h+
�
�������N+�g?8����
��
����Sg?8��0

36. �<+��"#$�g?8� (2, 3) �����,�+ y2 + 8x = 0 ����LC2��D�5�%*'(�����5��g?8��
����
��)
�X@$���,
���h+
�����
�
N+�����D�)����%*

(A) (– 2, 0) (B) (0, – 2) (C) (2, 0) (D) (0, 2)
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37. g?8��(5, 1) ���x2 + 4y = 0 �����<+��"#$�����?�2���
���
�J�%*

(A) 0 (B)
2
π

(C)
3
π

(D)
4
π

38. �����61�����)
�X@$�������
0�xy = c2 ���������<��g?8������65��L
�Z
�
�����k������
�J���
�	��U���%*

(A) c (B) c2 (C) 2c2 (D)
2
c 2

39. ������J xy + 2y + x + 2 = 0 ������86
5�
�%*�d

(A) �,���R 0 ��������6
���,���
� (B) �,���R 1 ��������6
���,���
�

(C) �,���R 2  ��������6
���,���
� (D) ����������
��5��%C

40. x = 0 ���| x | ��
�@$���,��B$,Sj+�/�G��%*

(A) 1 (B) – 1 (C) 0 (D) ���/,�����%C�%*

41. x = 0 �� 2
x

sin2 1

e
−

 ��
�@$���,��B$,Sj+�/�G��%*

(A) 2 (B)
2
1

(C) 1 (D) 0

42. ,�F����-��65��L
���
��
���%*

( )2
ttanlogtcosax +=

tsinay =       )%
;�
4

t π=

(A) 1 (B) – 1 (C) 2 (D) ⎟
⎠
⎞⎜

⎝
⎛

2
1

43. ,�F����-�,�F��
���-���h+
�%*
)sin(ax θ+θ=

)cos1(ay θ−=     )%
; 
2
π=θ

(A) a22 (B) 2a

(C) a2 (D) a22
1
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44. ������g?8�������G,+��	
��Z
�
���
B$�������65 ��L
���� 3/23/23/2 ayx =+  ��-��9?
�5�%
�D�

(A) a (B) 2a (C) 3/2a (D)
a2
1

45. ��,�+ y2 = 8x �����
�
G+����������-���?
�5�%*
(A) 8 (B) 4 (C) 2 (D) 5

46. ,�F� y = a2 – x2 �
*� x �	�Z
�
��f���%_��	�����
�	��U���%*

(A)
3
a2 3

(B)
3
a4 3

(C)
3
a3

(D)
3
a8 3

47. y �	��� 1
b
y

a
x

2

2

2

2

=+  �����%���2��05�<
D�����	�����-�����F�
���Z
�
��/�G��#$
�����
��
+���%*

(A)
3

ba2 2π (B)
3
ab2 2π

(C)
3

ba4 2π (D)
3
ab4 2π

48. ����6�l�
�����L
�����E������
H���%������,�F� r = a (1 + cosθ ) ����2
����-���?
�5�%*
(A) a (B) 2a (C) 4a (D) 8a

49. ,�F� 
θ

=
3
ear  ����������<��g?8�������86��h+
��
*���65 ��L
�����?�2���
���
�J�%*

(A) 3tan 1− (B)
3
1

tan 1−

(C)
3
π

(D)
6
π

50. f(x) �������������
+5�%*�)
� [a, b] ������<
�Q��%*��
*� (a, b) ���./+����g?8����� )x(f′  %*��
*�  )b(f)a(f ≡ <�

�8+
�D+
�%*'(���9����������
*���
���0���/+�%*�d

(A) f(x) ��� (a, b) ���������g?8����������
�������H�����%*�'(

(B) f(x) ��� (a, b) ���������g?8����������
�����G+M����%*�'(

(C) f(x) ��� (a, b) ���g?8��
�����8
��
���
�������H������
*���
�����G+M����%*�'(

(D) +%
;�(a, b) �������g?8� �c %*P����.��
� (c, f(c)) ���,�F����-��65 ��L
 x �	�������
�
����%*�'(
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51. +�8�x2 + y2 – 2x + 4y – 4 = 0 %*P�P g?8� (1, 2) %*P P �����
N+�����%
�����D�)����%_�5�������L
 Q �
*�
R����,!�
���
����
B$���%*'(��?� PRPQ ⋅  ��
��
����������?�
?��%*�d
(A) 6 (B) 7
(C) 8 (D) 5

52. 21 x1x2cos −− ������8<5��� sin–1x ��
�@$���,��B$,Sj+�/�G��%*

(A) – 2 (B) 2 (C)
2
1

(D)
2
1−

53. +�8�ex – y = xy �?�
dx
dy

 ?�
?��%*

(A) 2x )log1(
1

+ (B) xlog1
1

+

(C) 2)xlog1(
xlog

+ (D) xlog1
xlog

+

54. ∫ +
+1

0
2x1

)x1log(
 ?�
?��%*

(A) 2log
4
π

(B) 2log
8
π

(C) 2log
2
π

(D)
2
1

log
8
π

55. 8
��,!�

� x2 + y2 + 6x – 8 = 0 �
*��x2 + y2 – 6y + 8 = 0 ����.��c4$�8�������N+���
���
�J�%*

(A)
4
π

(B)
3

2π
(C)

2
π

(D)
3
π

56. 8
����L
�
� 
3
2z

1
1y

2
1x

−
+=+=−  �
*��

1
1z

2
3y

2
1x2

+
+=−=+

 �����N+���
���
�J�%*

(A)
3
2

sin 1− (B)
3
2

cos 1−

(C)
3
1

sin 1−
(D)

3
1

cos 1−

57. ,!�
 x2 + y2 + z2 – 2x + 2y – 2z – 1 = 0 = 2x – 2y + z – 2 ��-���h+
�%*

(A) 2 (B) 3 (C)
2
3

(D) 1
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58. �*�BV$ � 

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

300

220

111

  ��
�G+M����?%_�8�%*

(A) x3 – 6x2 + 11x – 6 (B) x3 + 6x2 – 11x + 6

(C) x3 – 6x2 – 11x + 6 (D) x3+ 6x2 + 11x + 6

59. ��9����������
*������*B$������D*�����,2��%*�d

(A)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

203

012

211

(B)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−

−

221

203

211

  (C)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

200

110

011

(D)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−

−

012

221

211

60. +�8�Q �����+���3+
�; Q ( 2 , 3 ) ��
�	���%*�)
���?���4$
�B$
�	���%*��)��� Q, 2 ��
*�� 3  6
����%*P

�? Q �� Q ( 2 , 3 ) ��
��
+
��%*
(A) 2 (B) 4 (C) 3 (D) ����������
��5��%C

61. +�8�a �
*��b 8
���MJ
a���%*P d�a �
*��b ��
��c2�����
�,5����%*��?
(A) �,,
2����MJ
a���s �
*��t ��������d = sa + tb
(B) d | sa + tb

(C) �MJ
a���(s, t) �����������=2��)
�X@$����������d = sa + tb
(D) sa + tb = 1

62. 24 �
*��30 ����?�2�����c2�����
�,5����%*
(A) – 6 (B) 3 (C) 2 (D) – 3

63. U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9 }

A U ��
������i+�%*�)
��15 ��
��,<
)���%*'(
B U ��
������i+�%*�)
� 24 ��
��,<
)���%*'(
�?�A – B ?�
?��%*
(A) {2, 4, 8} (B) {2, 4, 6, 8} (C) {5} (D) {1, 5}
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64. +�8�A �
*��B ,
��,�����3+
�
������8
�������i+�%&��
*��A ∩  B = φ , �?

(A) A = B ′ (B) A ⊂ B′ (C) A⊂  B (D) B ⊂   A

65. +�8�A �
*��B 8
�����i+�%&��
*� A ∪  B = A, �?

(A) A ⊂  B (B) B ⊂ A (C) B = A (D) A – B = φ

66. +�8�A �
*��B ,
��,�����3+
�
������8
�������i+�%&��
*� A – B = φ , �?

(A) A = B (B) B ⊂  A (C) A ⊂  B (D) A ∪  B = B

67. +�8�A, B ���i+�%&P n(A), n(B) ���i+�����9?��H����,
����-���3+
�%*'(��? n(A – B) ?�
?��%*

(A) n(A) – n(B) (B) n(A∪ B) – n(A∩ B)

(C) n(A ∪ B) – n(B – A) (D) n(A) – n(A∩ B)

68. +�8�a ≤  b %*��
*� n ��
��5��MJ
a���%*'(��?

(A) na ≤  nb (B) na ≥  nb

(C) na = nb = 0 (D) | n | a ≤  | n | b

)%
;�| n |,�n �����05������	��M`+���
��86
5���%*'(

69. – 7 ��
��)? 4 ����,<
�)�����+
�)
�
�%*��?�%���.
\��%
����,
�
�6�Q�%*
(A) 1 (B) –3 (C) 2 (D) ����������
��5��%C

70. ��9����������
*���
������<
h+��%C�%*�d
(A) 101 (B) 113 (C) 1729 (D) 791

71. 6
����� 5.30 ?)������fX@$����-����B$�,
������5��
*��f�B$��,
������5�����?�2���
���
�J�%*�d
(A) 165° (B) 15° (C) 30° (D) ����������
��5��%C

72. �M+5���
��G�+����
�J 30° %
�������6′  E��2���
8�����-�4$
+
���-���?
�5�%*

(A) 36 ′ (B) 32 ′ (C) 34 ′ (D)
3
34 ′

73. +�8���������
�J ABCΔ  �� °=∠′′=′′= 60C3b,6a  %*'(��?�C ?�
?��%*
(A) 45 (B) 33 (C) 63 (D) ����������
��5��%C

74. ��9����������
*���
�������J 2sincos =θ+θ  ��
�������
H
��%*�d

(A)
4
π

(B)
4

3π
(C)

4
5π

(D)
4

7π
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75. +�8���
������15 ��B$����-�8M����������g?8�����������
�������6�Q5���
��G�+����
�J 30° %*'(��?���
�����-
E;�2
�5�%*

(A) 35  ��B$� (B)
3

5
 ��B$� (C)

2
5

 ��B$� (D) 5 ��B$�

76. ��
�
������L
�
� 2x + 3y = 6, 4x + 6y = 19 ����?�2���-�8M���%*

(A)
13
6

(B)
13

19
(C)

132
7

(D)
13
7

77. 2x – 3y = 6 �����9?��� (0, 0) �����
N+������
����%
����,
�����L
���������������J�%*

(A) 3x + 2y = 0 (B) 3x – 2y = 0 (C) 2x + 3y = 0 (D) y
2
3

x =

78. ���������61������N+�.��c4$��8�������,�+� 1
9
y

4
x 22

=−  ���� ⎟⎟⎠

⎞
⎜⎜⎝

⎛
1,

3
102

 ����65 ��L
�����<
D����

�N+�g?8��������G,+�%&

(A) ⎟
⎠
⎞⎜

⎝
⎛

1,
103

20
(B) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
3
102

,1 (C) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
1,

3
10

(D) ⎟⎟⎠

⎞
⎜⎜⎝

⎛
3
10

,1

79. g?8� (–1, 1) ���,�F��y = x2 ��-��
�����?���
��
���%*

(A)
2
1− (B) 2 (C) – 2 (D)

2
1

80. (a, 2a) ���,�F��y2 = 4 ax ��-��
�����?�g?8��
������U����������
�%*��)�������G,+�%&
(A) (9a, – 6a) (B) (9a, 6a)

(C) (– 9a, – 6a) (D) (– 9a, 6a)

81. ��9����L����������
*���
�����F����MJ5�T��������<�!��%*�d

(A)
n
)1( n−∑ (B) nlog

)1( n−∑ (C) ∑  (– 1)n (D) 2

n

n

)1(−∑

82. dx
x1

xsinx
1

1
2

1

∫
−

−

−
?�
?��%*

(A) 1 (B)
2
1

(C) 2 (D) 2

St
ud
yS
it
e.
or
g

StudySite.orgStudySite.org StudySite.orgStudySite.org

StudySite.orgStudySite.orgStudySite.orgStudySite.org

www.studysite.org
www.studysite.org
www.studysite.org
www.studysite.org


* -27-

������� TIDUA

83. ∫
π

+

2/

0 2
3

xsinxcos

xsin

2
3

2
3

 dx ?�
?��%*

(A)
2
π

(B) π (C)
4
π

(D)
4

3π

84. +�8� xsec
1

ylogxtan
dx
dy

y
1 =+ �%*, �?�y ��
��
��%*

(A) ex sin x (B) ex sec x

(C) ex tan x (D) ex cos x

85. +�8�∞ ������� ......xxxy +++= %*, �?�
dy
dx

?�
?��%*

(A) 2y – 1 (B) 2y + 1 (C) 1 – 2y (D) –1 –2y

86. ������J�������H����L
����������2���%
�%*��
����������<���0��������J���
�/,�J�������L
����������+�
�?G8����-��
�����8[�6��%
���
*��+%������+��g?8����������8M��������
���
�����%
�'(��?���+�����������<�
	J������J���- x 8M�����9������������������"B$�������%*�d

(A) 0kx
dt

xd
2

2
=+ (B) kx

dt

xd
2

2
=

(C) kx
dt
dx = (D) kx

dt
dx −=

87. +�8� ( )22 axxlogy −+=  �?�
dx
dy

 ?�
?��%*

(A) 22 ax

1

−
(B) 22 ax − (C) 22 axx

1

−+
(D) 22 axx −+

88. dxxsinx
0
∫

π

 ?�
?��%*

(A) π2 (B) π (C)
2
π

(D)
4
π

89. +�8�f (xy) = f(x) + f(y), f(1) = 0 �?�f(x) ?�
?��%*

(A) log x (B) ex (C)
x
1

log (D) e–x
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90. C �<����9�e���3+
�
�� k

n
k2

sini
n
k2

cos ω=π+π
 �������c2+���
��86
5�
�%*'(�)?�ω  �����F������ω

n
2

sini
n

2
cos

π+π
 %*��0
5��4$
�B$�����
�
/�����MJ
a�� n %*����.��
� ωn = 1�����MJ
a���%*

(A) n (B) 2n (C) k (D) ���/,�����%C�%*

91. ��9����������
*���
���0���%��%*�d

(A) ��������F�����
���
��5�<����M%���?��+��%*

(B) ��������F�����
���
��5�<����M%�,!�
�+�%*

(C) ��3+��F�����
���
��5�<����M%�,!�
�+�%*

(D) ��3+��F�����
���
��5�<����M%���?��+��%*

92. ��2���8��D��,
��,�����3+
�
�����������c2+���������
*����������M%�?�
�
�%*�d

(A) )
�X@$��������D5��{–1, 0, 1}

(B) D�J
��������D5��{–1, 1}

(C) D�J
��������D5�����
�
/�����MJ
a��
����
����c2+

(D) )
�X@$��������D5���MJ
a��
����
����c2+

93. ��9����L����������
*���
���
+5SU�� 6� 1 – 1 �
*���
I�BM$�%*

(A)
baxx

RR:f
+

→
�

 )%
;�a �
*��b �,,
2���%& (B)
3xx

RR:f
�

→

(C)
2xx

RR:f
�

→ (D)
|x|x

RR:f
�

→

94. ��9����L���������������
+5SU�� 6����
�j+�/�F��S�,�����%*�]�<��,
��,�����3+
���
�����c2+����%&m
(A) 0xx:f ≠αα� (B) |x|x:f �

(C) 2xx:f � (D)  xsinx:f �

95. a �
*��b ����,
��,�����3+
�;�%&P���9�����������
*���
���0���9+��%C�%*�d

(A) ������?�2���
���
�����
N+ 
2

ba +
 %*

(B) ������?�2���
�h+
����+��
N+� ab  %*

(C) ������?�2���
�%�
/�����
N+�
ba

ab2
+

 %*

(D) ��
�����
N+ ≥  %�
/�����
N+
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96. A = {1, 2, 3}

AA ×  ��������������c2+���
�.���?�9?���9?�H�%*�d
(A) {(1, 1) (1, 2)} (B) {(2, 2) (1, 1) (1, 2)}

(C) {(1, 1) (2, 2) (3, 3) (1, 2)} (D) {(1, 1) (1, 3) (2, 3)}

97. A �<��,
��,�����3+
�
����
����i+�%*�'(
��2���8������
��A ������<
�Q�����+
�D+
�%*�����R �����9?�H�%*
a R b +�8�a – b,� π2  ��
���<G��D�J)�%*�'(
�?���9����������
*���
���0���/+�%*�d
(A) R .���?��?��%*�����������%���%*
(B) R �������
*��.���?��?��%*��������5����%C�%*
(C) R .���?��?���
*���������
*������5���%*
(D) R .���?��?���
*����������
*������5���%*

98. ��2���8��D���
I���6���������D5����9����������
*���
����c2+���M%�?�
�
�%*�d
(A) {2, 4, 6, 8} D�J)��,����, 10

(B) D�J)��,����, 7 �������D5���MJ
a����,����, 7 �����,6�Q�,D5���
����c2+
(C) D�J)��,����, 8 �������D5���MJ
a����,����, 8 �����,6�Q�D*��6MG+���
����c2+
(D) D�J)��������D5������MJ
a��
����
����c2+

99. ��
+5SU�� 6� f(x) = sin | x | %*P��? f(x) ����������9����������
*���
���0���%��%*�?
(A) %��)D%�@$���,��B$,Sj+�/�G��%*
(B) x = 0 ���@$���,��B$,Sj+�/�G��%*
(C) x = 0 ���g?8��������
,
��<��g?8��
�����@$���,��B$,Sj+�/�G��%*
(D) ��%C�<��@$���,��B$,Sj+�/�G���%C�%*

100.
22 xa

dx
dy +=  �? y ?�
?��%*

(A) 22 axx ++

(B)
22 xa

2
x +

(C) ( )22
2

22 xaxlog
2

a
xa

2
x ++++

(D) ��9����������
��5��%C
________________
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SPACE  FOR  ROUGH  WORK

�P�����8����/ $��7�"
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5. (a) The circles, as described in 4 above, are to be darkened by using Blue/Black ball point pen only.

]��m ���
� ���F���4  ���?�
+��D+������
��D
������
��"� �L�� ��>�M �NO���.��� %�Z
�
�%����D�
�%*'(

(b) The shading should be dark and should completely fill the circle.

]Lm D
������
���MJ5T������<�
��,����D
�%
��
�2
�%�'(

(c)  Only one circle corresponding to the correct answer should be darkened as shown below :

]Dm �%����
������9?�GH�����,������%��D
������
����D
�)
�
�2
�%��)*�
���2���8L
+
�D+
�%*��

Correct / �%� A B C D

Incorrect / D�� A B C D or A B C D or A B C D or A B C D

Incorrect / D�� A B C D or A B C D or A B C D or A B C D

(d) If more than one circle is darkened using Blue/Black ball point pen or if the response is marked in
any other manner or as shown in ‘‘Incorrect method’’ above, it shall be treated as wrong way of
marking.

]f$m +�8����������H���D
������
��"� �L�� ��>�M �NO���.��� %������D
�)
+�D
�+
���
���������G+�.��
������0,
�E���
�8L
+��D+��D��������
�����j+ �����+
�)
+�D
��
������D������
���8+
�)
+�D
'(

6. Rough work must not be done on the OMR Answer Sheet. Free space provided in the question booklet
should only be used for this purpose.

������.��
����
���c2
���
����
�����������%C�����
�%*'(�������	
�������
��������������L
���0
��4$
�X@$��8+
�D+
�%*P����
�����c2
���
�������'(

7. ‘‘Bar Code’’ printed on the Answer Sheet must not be tampered or in any way marked; otherwise the
candidature will be rejected.
��
����������4$���>>?
����
�@$AA������������%���
���6
���
�8���?�
+��+
�������������%����,�!���������
*�����,�!���%
����8�
�G+0
����	
01���-��9��8,
����Y�����8��)
+�D�'(

8. Candidate must not leave any mark of identification on any part of the Answer Sheet except as asked on
the OMR Answer Sheet as this may lead to disqualification.

�9��8��
����
���
������
���]OMRm���
��������
�����M4$��D��������
,
���
��������
�����������<
D�����%2
������������<�
��6
����
���%C�4$
�X@$�
�2
�%�P������,%��+
��+�%
������
�%*'(

9. For verification of your handwriting, it is necessary to write the prescribed Text completely, which is
printed in Hindi on the OMR Sheet and also put your signature on specified space in Hindi and English
otherwise your answer sheet / candidature will be rejected.

�������L
,B$������/+
������� ���P���H
5�����
#$� �)����
������
����������� g%8��������R�����+
�D+
�%*P������M�
� ��L�

�
,=+���%*��
*�����85"B$�0
�����g%8���
*����DF�)����������%�
	��<������P��G+0
��
���-���
��������
S�9��8,
����,��!��
����8��)
�D��'(

10. In case you do not follow the instructions as given on the backside of OMR answer sheet, your answer
sheet is liable to be rejected for which you yourself will be fully responsible.

�D���
�����
������
���������
������������!"#$�<
D�����8+��D+����8[6
����
��
����%C����+
��
���
���
���
��������Y����+
�)

����
�%*��)����������
��,+���MJ5�T��������
�8
+��%
�D�'(
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