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1.

The number of mappings which are not one-oneonasetA={a, b, ¢, d}is
(A) 24 (B) 256 (C) 232 (D) 16

, , 1 ,
The domain of the function f(x) = is
Vx| —x

(A) R—{0} (B) The openinterval (—ao, 0)

(C) The open interval (0, ») (D) The closed interval (-1, 1)
I ! + L +...+ _1

(A) 100 (B) 2 (C) o (D) 1

Which one of the following subset in R? is not convex ?

(A) {(x, y) : X2 +y? < 25} O {(x, y) : x* +y? =1}

B) {(xy):0<x<20<y<2bu{lxy):X<2lyl<

©C) {xy): Xl <thy<1u{xy):2<x<53<yc< 5}

(D) {(x,y):0<x< 2andy < x}

Letf: R - Randg: R — R be continuous functions, where R is the set of all

b

2
real numbers. Then the value of the integral | [f(x) + f(-x)][a(X) — g(-x)]dx is
/2

(A) = (B) - (C) 1 (D) O
If 1, o4, ®y,.., %y are the 25" roots of unity, then (1 — o) (1 — a,) ...

(1—ap4)is
(A) 24 (B) 25 (C) 1 (D) -1

. The curve represented by ImG) = ¢, where ¢ # 0 and z is a complex variable, is

(A) astraightline (B) acircle
(C) arectangular hyperbola (D) aparabola

Ifl, m,n e R, | # 0, and the quadratic equation Ix2 + mx + n = 0 has no real
roots, then

(A I+m+n=0 (B) 1+m+n)n<0
C)Im+In+mn=0 (D) l+m+n)n>0
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9. The systemx +y + 2z = a,, —-2x — Z = a,, X + 3y + 5z = a, has no solution if
(A)a,=a,anda, # 0 (B) a,=a,=a,=0
(C) a,=3a,anda, =0 (D) a,=—3a,anda, =0

1 0 X
10. f A={0 1 y [then A"—- A% + AB A4 |is
0O 0 -1

(A) O (B) A (C) -A (D) 1
11. The straight line x + y = a touches the parabola x> —x +y = 0 if

(A) a=1 (B) a=-1

(C) a=0 (D) atakes any value

12. What points P(x, y) satisfy the inequality x? + y?—2x—4y—-4<07?
(A) P lies inside the ellipse with focus (1, 2) and eccentricity 2

(B) P lies outside the ellipse with focus (1, 2) and eccentricity 2

(C) P lies inside the circle of radius 3 with centre (1, 2)

(D) P lies outside the circle of radius 3 with centre (1, 2)

13. The maximum number of points of intersection of a circle and a parabola is

(A) 1 (B) 2 (C) 3 (D) 4

14. The angle between the lines whose direction cosines are (1,—1, 0) (-1,-1,-1)is
(A) 0 (B) %, ©) % (D) %

15. The minimum number of points needed to determine a sphere is
(A) 4 (B) 3 (C) 2 (D) 1

e ~~Y
16. || — dy dx is also equal to
ox Y

(A T}, o’ dydx B T)j/ e’ dydx
) oy Y (B) oo Y
0 e—X o Y e—X
(C) [ ] —~ axdy (D) || =— dydx
oy 00 X
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17. If a> 0, then the integral | sinx dx
a

(A) converges (B) diverges
(C) neither converges nor diverges (D) is equal to +1
18. ¥ of y= feostdt |
© ¢ © y—ojcost tis
(A) 2x cos x? (B) 2x sin x? (C) 2x sin 2x (D) 2x cos 2x

19. The equation of the tangent to the curve x =t cos t, y = t sin t at the origin is
(A)y=0 (B) x=0 (C) x=y (D) x=—y

20. Let f : R — R be a differentiable function and f(1) = 4. Then the value of

. f(x) 2t .
lim

——dt is
X—>1 £ X 1

(A) (1) (B) at'(1) (C) 4(1) (D) 8f(1)

21. Let{f } be a sequence of continuous functions on [0, 1] converging pointwise to
a function f on [0, 1]. For f to be continuous on [0, 1], the uniform convergence
of {f}tofon [0, 1]is

(A) sufficient, but not necessary (B) necessary, but not sufficient
(C) necessary and sufficient (D) neither necessary nor sufficient
inx

22. For the series % o X in [0, 2 x], which of the following statements hold ?
n=1

(A) The series converges uniformly on the closed interval [0, 2 x]
(B) The series converges uniformly on the open interval (0, 2 )

(C) The series converges uniformly on compact subsets of [0, 2]
(D) The series converges only at a finite number of points in [0, 27 ]

23. Let {f }, {g.} be two sequences of complex valued functions on a set S, each
converging uniformly on S. Then which of the following statements is not
necessarily true ?

(A) {f,+g,}is uniformly boundedon S (B) {f g }is uniformly bounded on S
(C) {f +g,}is uniformly convergenton S (D) {f g }is uniformly convergenton S

3
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24. From the following sequences of functions, pick the sequence which is uniformly
convergenton [0, 1].

(A) {x"} (B) {(x=1)x}  (C) {(x+ 1)x7} (D) {(1 +x2) x7}

25. If the radius of convergence of the power series zoanz" is 2, then the radius of
n=

. ad I"I2 .
convergence of the power series Zoanz is
n=

(A) 2 (B) V2 (C) 4 (D) 1

26. Let e? denote the exponential function. For z = x + iy in C , |€”?| has the value
(A) 1 (B) e* (C) e (D) e

27. Pick the region in which there does not exist an analytic branch of the logarithm.
(A) {z:|z-1] <1} (B) {z:0<|z| < 1}
C)gZ~{z:2< 0} (DyZ~{z:z >0}

28. Suppose a function f defined on a disk D has a power series expansion on D.
Then which of the following statements is false ?
(A) fis analyticon D
(B) fis infinitely many times differentiable on D
(C) fdoes not have a primitive in D
(D) exp {f(z)} is analytic on D

6

z° -1
29. The function W (zeC, zx1)hasatz=1
(A) asimple pole (B) aremovable singularity
(C) apole of order 2 (D) an essential singularity

30. Which of the following subsets of | = [0, 1] has a positive Lebesgue measure ?
(A) {xe | : x has a decimal expansion x = a,, a,...
with a_= 0 for n > 1000 }

a, a
(B) {x € | : x has a ternary expansion X = §1+§§-+...
with a, = 0 or 1}
(C) {x€ I: x has a binary expansion}

(D) all rational points in [0, 1]
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31. Let a(x)z—;— on [O, %]

= —yz on (% 1]

;
Then [x* d a(x) has the value
0

(A) 0 ® % ©) %
32. Let f be defined on [0, n] where n is a positive integer by

f(x)=kifk—1<x < k, k=1, 2,...nand f(0) = 0.

D) Y,

n
Let o (x) = [x] be the greatest integer function. Then [f(x) da (x) has the value

0

(A) n(n—1) (B) n? (C) n(n+1)

(D) —g—(n+ 1)

33. Let {f } be a sequence of non-negative measurable functions on a measurable

set E of IR. Suppose f (x) — f(x) almost everywhere on E. If

a = [f(x)dx and B = lim [f,(x) dx, then
E E
(A) a <P (B) <P (C) B<oa

z

(D) B<a

e
34. If v is the positively oriented unit circle, then | — 9Z has the value

z
Y
(A) O (B) 1 (C) 2ni (D) —2mi
it 1 .2%+8
35. Ify()=1+2e", 0<t<2n, then — | dz has the value
2ni y z-2
(A) O (B) 1 (C) 7 (D) 5
36. If |a| < 1, the Mobius transformation 1__5 > maps the disk D = {z:|z|<1} onto
(A) D (B) aproper subset of D

(C) 2D (D) The upper half plane
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37. Let f be analytic in the disk {z:|z|<1} with f (0) = 0 and |f(z)| < 1 for all z in the
disk. Then which of the following statements does not hold ?

® (< ®rost o1 o |53

38. Let f be an entire function with f (z) -1 as |z|] - «. Then f (0) has the value
(A) 1 (B) -1 (C) O (D) 2

39. Let f = u + iv be analytic on the unit disk D with f(0) = 1. If v(x, y) = 2xy for
X + iy in D, then u(x, y) is equal to

(A) x2—y? (B) x2+ y? (C) x2—y2+1 (D) x2—y?-1
40. A Mobius transformation different from identity has

(A) atmost one fixed point (B) atleast two fixed points

(C) atmost two fixed points (D) no fixed point

41. Which of the following is an irreducible polynomial over Z, ?
(A) x3+ 1 B) x*+x+x+1 (C) x* +x® + 1 (D) x* +x + 1

42. Let f(x) and g(x) be polynomials of degree 5 over a field F. Which of the following
is a possible degree of f(x) + g(x) ?
(A) 10 (B) 8 (C) 6 (D) 4

43. Which of the following is a zero divisor in the ring Z, , ?
(A) 3 (B) 5 (C) 7 (D) 9

44. Let D be a Euclidean domain with Euclidean valuation €. Let a, b €D with
g(a) = €(b). Which of the following is necessarily true ?
(A)a=b (B) ab =1
(C) a=bc forsome ceD (D) none of the above

45. Which of the following is an integral domain ?
(A) Z, (B) Z, (C) Z, (D) Z

10

46. Let ¢: Z — @ be a homomorphism of rings where Z is the ring of integers and Q

is the ring of rationals. Suppose that ¢ (z)= 0. Then which of the following is
true about Ker ¢ ?

(A) Ker ¢ = (p) where (p) is the ideal generated by a prime p
(B) Ker ¢ = (m) where mis a non-prime

)
(C) Ker ¢ =(0)
(D) Kerp =2
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47. The characteristic of the field of complex numbers is

(A) O (B) 1

(C) 2 (D) 3

48. Let a be algebraic and b be transcendental over a field F. Then which of the
following is not true ?
(A) abis transcendental (B) a+ bistranscendental
(C) a+bis algebraic (D) a? + b?is transcendental

49. The degree of the splitting field of x*— 2 over Q is
(A) 2 (B) 3 (C) 5 (D) 6

50. Which of the following pairs of fields are isomorphic. (Here C is the field of
complex numbers R is the field of reals and Q is the field of rationals. Also x is
an indeterminate)

(A) CandR (B) @andQ (y2)

(C) Q(x) and Q (x?) (D) @Q (x) and R (x)
51. Which of the following sets are linearly independent in IR®?

(A) {(1,2,1),(1,3,1), (1,4, 1)}

(B) {(2, 4, 2), (2,5, 2), (2, 6, 2)}

(C) {(3,4,3),(3,5,5), (3,6, 7)}

(D) {(3,1,3),(4,1,4),(1,1,2)}

52. Let V be the vector space of all polynomials of degree <5 over the reals
IR.Then dimension of V is
(A) 5 (B) 6 (C) 10 (D) 12

53. LetV be the space of all polynomials of degree < 3 over IR. Which of the following
is a subspace of V ?

(A) () eV:i(0)=1} (B) {f(x)e V:f(1)=1}
(C) {f(x)e V:f(1)=0} (D) §(x)e V:1(1)= 0}
1 0
54. Which of the following is an eigen value of the matrix {2 3} ?
(A) O (B) 2
(C) 3 (D) 4
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55. Which of the following pairs of matrices are conjugates of each other ?

1 2] (2 1] 2 1 4 1
(A) 1 and (B) and

0 1] 10 2] 0 2 0 1

'3 1 '3 0] 11 3 0
(C) Wand (D) and

0 3 0 3 4 1 0 -1

56. Which of the following is an even permutation ?
(A) (1234) By (123)(24) (C) (123)(134) (D) (12)(134)

57. The number of homomorphisms from the cyclic group Z; to the cyclic group Z; is
(A) 1 (B) 2 (C) 3 (D) 4

58. The number of subgroups of order 5 in a group of order 20 is
(A) 1 (B) 2 (C) 5 (D) 6

59. Let S, be the symmetric group and A, be the alternating group on 5 symbols.
Let ¢: A; — S, be a non-trivial homomorphism. Then which of the following is
true ?

(A) ¢isone-to-one (B) ¢isonto

(C) Im ¢ contains odd permutations (D) Im ¢ is a subgroup of index 5in S,

010
60. The order of the element |0 0 1| in the multiplicative group of non singular
100
3x 3 matrices is
(A) 2 (B) 3 (C) 4 (D) infinite

61. LetIR® be the metric space with Euclidean metric. Which of the following is not
a point on the unit circle in IR®?

)

Q‘_A

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

39

s|4

(C) (1,0, 1) (D) [
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62. Let C [0, 1] be the metric space of all continuous real valued functions on [0, 1];
with supremum metric. Let ze C [0, 1] be defined by z (1) = 0 for all te [0, 1].
Which of the following belongs to the open ball of radius 1 centered at z ?

2 t+1
() 1) = @ TM=1+t  ©fTO="2" (O)fl)=—5
i<l
63. Letf (t)=1" N be a sequence in C [0, 1]. Which of the following is true ?
O:t> %
(A) f convergestof(t)=0 (B) f, converges to f (t) =

(D) f_is not convergent

=

(C) f_converges to f (t) =

64. Which of the following is not a complete metric space ?
(A) IR? with Euclidean metric
(B) IR? with discrete metric
(C) CIO0, 1] with supremum metric
(D) P[0, 1] of all polynomials with supremum metric

65. Let R be the set of reals, Q the set of rationals and S be the set of all irrationals.
Let T be a topology on R givenby 1={R, Q, S, ¢}. Let A={1}then A=

(A) A (B) R (C) S (D) Q

66. LetX={1,2,3,4,5}and t = {X,¢,{1, 2, 3},{2,3}}.Then the interior of A={2, 3, 4, 5}
in (X, 1) is
(A) A (B) {2, 3} (©) {1,2,3} (D) ¢

67. Which of the following pairs of topological spaces are homeomorphic ? All spaces
have topology induced by Euclidean metric.
(A) (0, 1)and R (B) (0, 1) and [0, 1]
(C) [0,1]and R (D) [0,1]and [0, 0]

68. Let X, Y be topological spaces andf: X =Y be a continuous map. Which of the
following is not necessarily true ?

(A) f-'(A) is closed in X whenever A is closed in Y

(B) f(B) is closed in Y whenever B is closed in X

(C) {f(x )} is convergent whenever (x ) is convergent
)

(D) f(A) cf(A) for all subsets A of X
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69. Let X be a connected space with infinitely many points and Y be the two points

discrete space {0, 1}. Letf: X —Y be continuous with f(x) = 1 for some x e X.
Then which of the following is true ?

(A) f(y)=1forall ye X (B) f(y)= 1 whenevery = x
(C) fis one-to-one (D) fis onto

70. Let X be the two points discrete space X = {0, 1}. Let Y be a connected space
with |Y|>2. Which of the following is true about XxY ?

(A) XxY is connected

(B) XxY is disconnected with exactly two components

(C) XxY is disconnected with exactly three components

(D) There is a disconnection of XxY separating any two points z, and z,

71. Let C be the field of complex numbers and A be the linear operator on the
complex vector space C? defined by A(x,, x,) = (x,, —x,). Let | be the identity
operator. Then the null space of A —il is the span of

(A) {(1, )} (B) {(1,-1)} (C) {(1, )} (D) {(1, 1)}

72. Let X be a normed linear space. Then a subspace Y of X is bounded iff
(A) Y ={0} (B) Y is finite dimensional

(C) Y is infinite dimensional D) Y=Y

73. Let X be the normed linear space C,, with norm Il 1l,. Then X is

(A) C (B) C (C) Cq, (D) r*

0
74. The Hilbert space in which the Legendre polynomials are orthogonal is
2 L2 —n/ T 2 2
®Wln s BB vt 0L«
75. LetH be the complex Hilbert space of square summable sequences of complex
numbers and lete = (0, 0, .... 0, 1, 0, ...), where 1 occurs in the J" coordinate.
o0 2
Ifx=(1,2,..,100,0,0,..), then |(x&) is
j=1
(A) 100 (B) 1002
(C) 142+3+...+100 (D) 12+ 224 ...+ 1002

-10-
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’ 76.

77.

78.

79.

80.

Let X = C[ -1, 1] with L2 innerproduct and S = {fe X : f(-t) = f(t) v te[-1, 1]}.
Then gt is

(A) {0}

(B) X

(C) {feX: f(t) =c v t € [-1, 1], where c is a constant

(D) {feX: f(-t)=—f(t) v t € [-1, 1]}

Let X be an innerproduct space and for x, ye X, f(x) = f(y) for every fe X. Then
(A) x=y=0 (B) x=y C)x_Ly (D) x=-y
Let H be a Hilbert space. If x, yeH are such that ||x|| =6, || x + y|| = 16 and

|| x=y|| = 4, then |ly|| is

(A) 2 (B) 8 (C) 10 (D) 12

Let H be the complex Hilbert space C3, where C is the field of complex numbers.

1 0 0
If a linear operator A on His represented by the matrix |0 | 0 | with respect

0O 0 -i

to the standard basis, then A* (the adjoint of A) is represented by the matrix.

-1 0 O -1 0 O
(A0 -i O B)|o i O©
(0 0 i 0 0 -i
1 0 O 1 0 0
©lo i o Do i o
0 0 -i 0 0 i
Let R2 and R be the normed linear spaces with the Euclidean norm, where R is

the field of real numbers. If T : R? - R is defined by T(x,, x,) = x, then
(A) Tis bounded but not open

(B) Tis open but not bounded

(C) Tisbounded and open

(D) Tis neither bounded nor open
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