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If z=cos 0 + i sin 0 then Zz: *l is
72 _
A) i tan nf B) — i tan nO ) i cot nf D) —icotnf

Let X be a set with 11 elements. The number of subsets of X containing more than
5 elements is
A 2 B) 2 c 2 D) 2"

Let a, b, ¢ be real numbers with a # 0. Let o, be a root of a’x> + bx + ¢c= 0 and Bbea
root of a’x* — bx — ¢ = 0 where 0 < a < . Then one root y of a’x* + 2bx + 2¢ =0
satisfies the relation

vty 2P o agper D) asysp
. . . . . 2x43
Which of the following is a period of the function f(x) = sin ( p )
T
A)  6m B) o’ C) 2n D) 2’

+log (x> — x) is

2

The domain of the function f(x) = 5 2

A (=3,0) B) (~3,0)U (3, )
C) (1L,0)U(,3)U@B,©) D) (~3,00U(1,3)U(@3,w)

The function f(x) = log,x maps the interval (4, 16) in to

A (2,4 B) (1,4
) (1,2 D) (0,2)
101
IfA=|21 0|thenA’=
101
A1 B) A(A-])
C) 3A’-2A D) 2A(A-])

The system of equations 2x + 3y=5; 4x + ay=0 is inconsistent for
A) a=3 B) a=6
O All values of a # 3 D) All values ofa # 6
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(1+X)1/2 _(I_X)l/z

The value of lim is
x—0 X
A) 0 B) 1 O) % D) 0
The maximum value of y = x (logx)” in the interval (0,1) is
A)  4¢ B)  4e° C) 2 D) 2¢°
d’y
Letx =logtand y=t —2. Then el att=11s
X
A) 2 B) 3 C) 6 D) 9
[ x™ (1+log x) dx is
A 2xF+c B) %xz’”rc
C) x> +x+c D) x>+ logx +c
jl e +1 dx =
e -1
A 0 B) 1 c) ¢ D) ¢
The area bounded by one arch of the curve y = sin 4x is
A) 1 B) % C) /4 D) /2

The number of common tangents to the circles x> + y* + 2x — 2y +1 = 0 and
X +y —2x—2y+1=0is
A) 1 B) 2 ) 3 D) 4

If a plane meets the co ordinate axes at the points A, B, C such that the triangle
ABC has centroid (3, 4, 5). Then the equation of the plane is

A) 3x+4y+5z=1 B) 3x+4y+5z=12
o XY Z D) 2 Y, Z%Z_3
3 45 3 4 5
The eccentricity of the rectangular hyperbola is
A A2 B) 3
C)  2/2 D) 3/2

The centre of the sphere passing through the four points (0, 0,0), (a, 0, 0), (0, b, 0)
and (0, 0, ¢) is

A) (a, b, c) B) (a/2,b/2, ¢c/2)

C) (—a, b, —c) D) (-a/2,-b/2, —c/2)
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The angle between the line
x-1 y-3 z-

5 3 4 and the plane x — 2y +4z+7=10is

A 0 B) w2 C) a3 D) /4

The portion of a straight line intercepted between the axes is divided by the point
(4, — 3) in the ratio 4 : 5. Then the equation of the line is

A) 15x— 16y =1 B) 15x — 16y =27

0) 15x — 16y =36 D) 15x — 16y =108

The equation 1 — x> = x with 0 < x < I has

A) Exactly one solution B) Exactly two solutions
O More than two solutions D) No solution

For an irrational number x and a rational number y which of the following is true?

A) X + y can be rational B) Xy can be rational
O X can be rational D) x” can be rational
y

Let (o) be the sequence given by a, = (1+lj . Then which of the following is
n

true about the limit, lim a, = a,
A) 0<a<l B) I<a<2
O] 2<a<3 D) 3<a<4

Let X = {X eQ:> 3} and Y = {x eQ:x*< 3}. Then which of the following is true
about XN'Y

A) o B)  issingleton
O] has exactly two elements D) is infinite
x if 0<x<1
Let f(x) = ., then
0 otherwise

A) f is continuous at 0 and 1

B) f is continuous at 1 and differentiable at 0
O f is continuous and differentiable at 1

D) f is continuous at 0 and differentiable at 0

Xy .
if (x,y)# (0,0
Let f(x,y) = x* + y2 (x.y)#(0,0)

0 otherwise
Then lim (x,y) —(0,0) along x=2y f(Xa Y) is

A 0 B) 1 C) D)

N | —
W | o
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Let f be a continuous real valued function on [0, 1] such that f(x) is rational for all
x and f(0)=0. Then f(1)=

1 1
A 0 B 1 C — D —
) ) ) 5 ) 2
Let f(x) lif 0<x <1 " f f00d
et f(x) = , then x)dx =
xif 1<x<3 0
1 1
A 4 B 4— C 5 D 5—
) ) 5 ) ) 5
0if x is rational
Let f(x) = .
1 otherwise.
Then Lebesgue integral of f on [0, 1] is
A) 0 B) 1 ) 2 D) %
Let *(A)= lif xis .rational
otherwise 0
Then which of the following is not a * — measurable set.
A) {1} B) set of all rationals
O set of all irrationals D) set of all positive irrationals

Which of the following is not an analytic function on the open unit disk?

A f(z)=sinz B)  f(z)= —
24z
C)  f»)=1z D) f@=e'"
Let y(t) = 2¢" for 0 <t < 2. Then the value of the integral — (3z+1)dz is
2niYr z(z-1)
A) 0 B) 1 C) 2 D) 3

Let Zioanzn be the power series expansion of (I — z) about the origin. Then for

each n, a, is equal to

A) n(n+1) B) (n+1)(n+2)
Q) (n+1)2(n+2) D) 2

4 +31)"
( +il) z" is

o0
The radius of convergence of all the series Z >
n=0

1 1
A 5 B — C 5 D —
) ) s ) A5 ) NG
Let f (z) be an entire function such that |f(z)| — 0 as |z| — . If f(1) =1then f(2)=
A) i B) 1 C) 2 D) 2i



36.

37.

38.

39.

40.

41.

42.

43.

44,

Lety (t) =1+ ¢" for 0 <t <2m. Then [, ¢’ sin z dz =
A 0 B) 1 C) 2= D) 2mi

Let f =u + iv be an entire function with f (0)=0. Let u (x, y) = x*+2x — y* for all
x+1iy €C. Thenv (x,y) =

A) 2xy B) 2x(y+1)
0) X (yt+1) D) 2(x+1)y
The Mobius transformation 222 -1 maps the disk U= {z: |z| < 1} onto
-z
A) % U B) U 0) 2U D) C

Which of the following Mobius transformation maps the disk {z : |z| < 1} onto the

upper half plane
A) z+1 B) l,1+z Q) i.+z D) i+z
z-1 1-z i-z 1-z

Letf(z)=1+ Zzo:lanz“ be analytic in the disk D = {z : |z| < 1}. If |f] is bounded
by 1 in D then which of the following statements is not true

A) a,=0forn=1,2, ... B) f(%)=1

O  fO=1 D) f7(0)=0

Let A and B be nonempty subsets of a set X such that (A U B) — (A N B) < A.
Then which of the following is true

A) A cB B) BcA

C) A-B=A D) B-A=B

Which of the following is a congruence on the group (Z, +) of integers.
A {xy):x+ty=0} B)  {xy:ix-y=1}

C) {(X,y) : x—yiseven} D) {(X,y) : x—yisodd}

The number of automorphisms of the cyclic group of Z is
A) 1 B) 2 0) 3 D) 6

Let R*be the multiplicative group all non zero reals and H be the subgroup of R*
generated by the set {2, 3}. Then which of the following is true

A) H = Q%*, the multiplicative group of all rationals

B) R* / H is finite

C) 3+2eH

D) l—leH
23
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Choose the correct statement from the following
A) Every infinite group is abelian

B) Every group of order 11 is cyclic

O Every group of order 8 is abelian

D) Every abelian group of order 28 is cyclic

Let S; be the symmetric group on three symbols. Then the commutator subgroup
of S; is of order
A) 1 B) 2 C) 3 D) 6

Let | =2Z and J = 5Z be ideals of the ring Z of integers. Then [ +J =
A) I B) J 0) V4 D) 7Z

Let I be an ideal of Q[x] generated by {1 + x, 1 —x*}. Then which of the following
is a generator of |

A x B) 1+x ) 1-x D) l+x-%
Which of the following is an irreducible polynomial in Q[x]
A) X +3x-2x-2 B) x +3x-3x-6
C) x+4x+x° +4 D) x —4x'-2x+5

Let 6 be a non identity automorphism of the field C of complex numbers. Then
which of the following can not be true for

A o(2)=43 B) o6(3)=3
C)  o(e)=n D) o(l+i)=1—i

The degree of the irreducible polynomial of V2 +4/3 over Qis
A) 1 B) 2 0) 3 D) 4

The degree of the splitting field of x* — 2 over Q is
A) 1 B) 2 C) 4 D) 6

Let F be a field of 8 elements and o € F be such that o> + o+ 1 =0. Then 1 + o =
A« B) o (o) N D) o

Let A, B be 2 X 2 matrices of order 2 in the group of all invertible 2 X 2 matrices
over R. Then which of the following is necessarily true:

A) A=B B) A=Bor—-B

O AB =BA D) det A=det Bor—detB

Let W = {(x, y) : 2x + y= 0} be a subspace of R%. Then which of the following is in
W+ (2,1).

A (40 B)  (0,3) 0  (4-3) D)  (-1,3)

Which of the following is in the span of {(1, 2, 1), (1, 3, 1)} in R®
A (2,3,9) B) (251D 0 (.33 D) (3,54
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10
Which of the following is an eigen vector of the matrix 0 J

o bl B e b e [

Which of the following is orthogonal to (1, 1, 2) in the space R with usual inner
product
A) (la la_l) B) (la 1,—2) C) (1,—1,2) D) (1,2, _1)

121
Which of the following matrix is a conjugate of |0 1 2
001
11-1 12 -1 12-1 12 -1
A) 01-4 B) 0-11 C) 0-10 D) 021
001 001 00 -1 001

Consider the system of equations
x+2y—-z=2
X—y+2z=3
2xtytz=4
Then which of the following is true about the system

A) has a unique solution
B) has exactly two solutions
O has infinitely many solutions

D) has no solution

The rank of the linear transformation T: R* — Rigiven by T (x, y, z, w) = (x — y,
X — 2y, x — 3y, x — 4y) is
A) 1 B) 2 C) 3 D) 4

Let X=1{1,2,3,4,5} and T = {X, D, {1, 2, 3}} be a topology on X. Then the
interior of {3, 4, 5} is
A) {1} B)  {3,4} 0 (3,45 D) o

Let X = R with usual topology and Y = R with discrete topology. Then which of the
following is a continuous function from X to Y

A) f(x)=xforallx € X B) f(x)=0forallx € X

C) fx=1+xforalxeX D) f(x)=1+x"forallx e X
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Let X =R and Y be the real line. Let f: X — Y be defined by
Lif
) = { ifxeQ

0 otherwise

And 7 be the weak topology on X generated by f. Then which of the following is
an open set in X

A Q

B) the set of all positive rationals Q"

C) the set of all positive reals R

D) the open interval (0, 1)

Let 7, 7, 7 be topologies on R suchthat 7, c7..Let X=(R, 7.), Y=(R, 7>,)
and Z = (R, 7). If f : X — Z is continuous then which of the following is
necessarily true

A) f : X — Y is continuous B) f Y — Zis continuous

() f : Z — X is continuous D) f :Z — Y is continuous

Let {(a, ©) : a € R} be a subbase for a topology on the reals. Then the closure of
(0, 1) in this topology is

A)  [0,1] B)  (0,1]
C)  [0,0) D)  (-x1]
Which of the following is a connected subset of the real line?
A) x:xX+y =1} B) {x:x* <1}
C) {x:x*>1} D) {x:1+x*>1}

Let R be the real line and R x R be the product space. Which of the following is an
opensetin R x R

A {(xy):x=0} B) {xy:y=<0}
0 {xy:kxl<1} D) {xy:kx+y=1}
Which of the following pairs of topological spaces are not homeomorphic?
A) [0,1]and R B) (0, 1) and (0, 2)
O (0,1)and R D) (0, 1) and (0, )
Let d denote the metric on R? defined as follows. For z = (x, y) and w = (a, b),
[x—a+|y-b]
d(z,w)= B —

Then which of the following is a point in the open unit ball centered at the origin in
this metric space

A) 0,2) B) 0,3)

O) (2,2) D) (3,2)

Which of the following is a norm on R*?

A) ey =K B)  f(xy) =K -1yl
O  fxy=2Kk[+2ll D)  f&xy =K+l
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Let X be the space of all bounded sequences of real numbers with sup norm. Let
X = (Xn) Where X, = sin ( / n). Then |[x|| =

1 NE)
A 1 B) 2 C) 5 D) =
Let f : R* — R? be defined by f (x, y) = (2y, x). Then ||f|| =
INEE B) 2 o 2 D) %

Let H be a Hilbert space and {e, f, g} be an orthonormal set in H. Let x = 2e+f+ g,
y=e+2f—gand z=e— f+2g. Then which of the following is true

A [x+yl=Ix+ 2] B)  Ix+yl[=lly+z|

O  lx+zl=[x-yl D) ly+zl=ly-zl

Let W be the line x — y = 0 in the inner product space R” with usual inner product.
Then the orthogonal projection of the point (1, 2) on W is

A (L) B) @1 0) (%é) D) (%%)

Let A, B be subsets of an inner product space X such that 0 ¢ A, 0 ¢ B and
At ®Bt= X Then which is necessarily true
A) A=B B) ANB=¢ C) AUB=X D) A=B?

Let {e}, e, ...} be an orthonormal set in a Hilbert space H and let x = Z:aiei eH.
Then which of the following is not necessarily true

A) {x, e>=a;forall i B) (a) el’

O 2=k D) Yol =l

Let R be the inner product space with usual inner product. Let f be a functional on

R’defined by f (x) = <x, a>where o= (1, 1). Then ||f|| =
INEE B) 2 0 2 D) %

Let S be the right shift operator on 1> defined by S : (x1, Xa, ...) F> (0, X1, X2, ...).
Which of the following is not true about S?

A) ||S|| =1 B) 1 is an eigen value of S
C)  Sisone to one D) S| = |x|forall x

Which of the following is the adjoint of the operator T : R> — R? defined by
Txy=&+y,y)

A Xy P xty) B)  xy P&ty ty

O xyPEtyx+ty) D) xyP=yxty

LR R S R R R R o R T R



