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Section-A
Multiple Choice Questions (MCQ)
Q.1 - Q.10 carry ONE mark each.

1. The sequence {s_} of real numbers given by
. T . T . T
sin’>  sin sin ——
S, = 2, 2 .4 2 js
1.2 2-3 n-(n+1)
(@) adivergentsequence (b) anoscillatory sequence
(c) nota Cauchysequence (d) aCauchysequence
2. Let P be the vector space (over R) of all polynomials of degree < 3 with real coefficients. Consider the linear

transformation T : P — P defined by T (a, + a,x + a,x* + a,x°) = a, + a,X + a,x* + a,x°. Then the matrix
representation M of T with respect to the ordered basis {1, x, x*, x*} satisfies

@ M?+1,=0 () M?—-1,=0 © M-1,=0 (d M+1,=0

3. Let f :[-1,1] > R bea continuous function. Then the integral _[x f(sin x) dx isequivalent to
0
@) %j f(sinx)dx  (b) %j fcosx)dx () 7 [ f(cosx)dx (d) 7 [ f(sinx)dx
0 0 0 0

4. Let o be an element of the permutation group S,.. Then the maximum possible order of o is

@ 5 (b) 6 (©) 10 (d) 15
5. Let f beastrictlymonotonic continuous real valued function defined on [a, b]such that f (a) <aand f (b) >b.

Thenwhich one of the following is TRUE ?
(@ There existsexactlyone ¢ € (a, b) suchthat f(c)=c

(b) There exists exactlytwo points c,, ¢, € (a, b) suchthat f(c,)=c,i=12
(c) Thereexistsno c e (a, b) suchthat f(c)=c
(d) There exist infinitely many points ¢ e (a, b) suchthat f (c)=c

6. Thevalueof  lim Mis
xy-2-2 XYy L4

1 1 1
@ 0 ®) 5 © 3 @ 5

7. Let F=(xi +yj+zk)andr=|F[.If f(r)=/nrand g(r):l,rio satisfy 2 Vf +h(r) Vg =0, then
r

h(r) is
1 2
@ r ® (©) 2r @ ~
8. The non-zero value of n for which the differential equation (3xy? + n®x*y) dx + (nx® + 3x’y)dy =0, x =0,
becomes exact is
(@ -3 (b) -2 () 2 (d) 3
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9.

10.

One of the points which lies on the solution curve of the differential equation (y — x) dx + (x + y) dy = 0, with
the given condition y(0) =1, is

Let S be a closed subset of R, T a compact subset of R suchthat S N T =¢.Then ST is
(@) closed but not compact (b) notclosed
(c) compact (d) neither closed nor compact

Q.11 - Q.30 carry TWO marks each.

11.

12.

13.

14.

15.

16.

17.

(k+1)

3k -4

Let S be the series Z 3K + 2

W and T be the series Z (
one of the followmg iISTRUE?

(@) Boththe series Sand T are convergent (b) Sisconvergentand T is divergent

(c) Sisdivergentand T is convergent (d) Boththe series Sand T are divergent

3
] of real numbers. Then which

3

Let{a } be asequence of positive real numbers satisfying 4 = 3 + %, n>1 a =1. Thenall the terms of
a a

n+1 n

the sequence lie in

@ Bﬂ ) [0.1] © [L2] @ [13]
1 4 16

The largest eigenvalue ofthematrix | 4 16 1 |is
16 1 4

(@ 16 (b) 21 (c) 48 (d) 64

The value of the mtegral

_[(1 x?)"dx,neN is

2 2n 2(nh (h+D!
@ 2n+1 ®) 2n+1! © ons1 @ 2n+1
If the triple integral over the region bounded by the planes 2x + y + z=4, x=0, y=0, z =0 isgivenby

2 2(x) u(x,y)

J' J' _[ dz dy dx , then'thé'funiction_£(x) £ at X, y) is
00 0

@ x+y (b) x-y (©) x @y
The surfaces area of the portion of the plane y + 2z = 2 within the cylinder x* + y* =3 is
3v5 5v5 7\5 9v5
()— (b)— ()— (d)—ﬂ
xy> .
if x+y=0

Let f :R? —» R bedefinedby f(x,y)={x+y

2f 2f
. Then the value of [ 0 + 0 ] at
0 if x+y=0

oXOy  dyox

the point (0, 0) is
@ 0 (b) 1 () 2 (d) 4
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18.

19.

20.

21.

22.

23.

24,

25.

The function f (x, y) =3x*y + 4y® — 3x* —12y? + 1 hasasaddle point at
@ (0,0) () (0,2) © (1,1) @ (-2.1)

Consider the vector field F =r”(y1 - x J), where B € R, F =xi +y j and r =|F|. Ifthe absolute value of

the line integral gSC F - dr along the closed curve C : x2 + y® =a’ (oriented counter clockwise) is 27 , then
is
@ -2 (b) -1 ©1 (d) 2

Let S be the surface of the cone z = /x* + y? bounded by the planesz =0 and z = 3. Further, let C be the
closed curve forming the boundary of the surfaces S. Avector field F issuchthat v x F = —xi —y . The
absolute value of the integral gSC F-dF,where F=xi +y J +zk and r =||,is

(@ o0 (b) 9 (¢) 15z (d) 187

Let y(x) be the solution of the differential equation di (xj—yj =X; y@) =0, g_y =0. Then y(2) is
X X X

x=1
3 1 3 1 3 3
—+=/n2 ——=/n2 =+/n2 ——/n2
@ 5+5 ®) 55 © 5+ @ -
2
The general solution of the differential equation with constant co-efficients 3 32/ + bg—y +cy =0, approaches
X X
zeroas X — o, if
(@) bisnegative and c is positive (b) bis positive and c is negative
(c) bothband care positive (d) both b and c are negative

Let S =R and 8S denote the set of points x in R such that every neighbourhood of x contains some points of

S as well as some points of complement of S. Further, let S denote the closure of S. Then which one of the
following is FALSE ?

@ oQ=R
(b) O(R\T)=08T, TR
© (T uUV)=aT UV, T MR, T AV, %6

d) oT =T A (R\T), TcR

o= (=D
The sum of the series nzzz T 78

(@ %EnZ—% (b)%EnZ—g (©) %fnZ—% (d)égnz_g

Let f(x)= 1+1|x| + , |)1( _14 for all x e[-1, 1] . Then which one of the following is TRUE ?
(@) Maximum value of f (x) isg (b) Minimum value of f (x) is%

(c) Maximum of f(x) occursat x = % (d) Minimumof f (x) occursat x =1
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i cosa Sina |, . . .
26. The matrix M = { } is a unitary matrix when « is

isina icosa

@) (2n+1)%,neZ (b) (3n+1)%,neZ © (4n+1)%,neZ (d) (5n+1)%,neZ

0o 1 =2
217. Let M =|-1 0 a |,a<R\Y{0}andbanon-zero vector suchthat Mx = b for some x € R®. Then the
2 -a O
value of x"b is
(@ —«a b o (0 (dy 1
28.  Thenumber of group homomorphism from the cyclic group Z, to the cyclic group Z, is
@ 7 (b) 3 (©) 2 (d) 1
29. Inthe permutation group S, (n > 5), if H is the smallest subgroup containing all the 3-cycles, then which one
of the following is TRUE ?
(@ OrderofHis2 (b) IndexofHin S, is2
(c) Hisabelian (d H=S,

XA+ x*sin(/nx*) if x=0

30. Let f :R — R bedefinedas f(x) Z{O " O.Then, at x =0, the function f is
if x=

(@ continuous and differentiable when o = 0

(b) continuous and differentiable when o > 0

(c) continuous and differentiablewhen —1< « <0
(d) continuous and differentiable when oz < —1

Section-B
Multiple Select Questions (MSQ)

Q.31 - Q.40 carry TWO marks each.

31. Let{s } beasequence of positive real numberssatisfying 2's, ., =s? + %, n>1.If « and B aretherootsof

the equation x* — 2x + % =0and a < s, < B, then which of the following statement(s) is/are TRUE ?
(@) {s}is monotonically decreasing (b) {s_}ismonotonically increasing

© lims, =« @ lims,=p

n—oo

32.  Thevalue(s) of the integral J' |x| cos nxdx, n>1 is(are)

-7

(@ Owhenniseven (b) Owhennisodd

() —iz whennis even (d) —iz whennis odd
n n

33.  Let f:R*> — R bedefined by
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34.

35.

36.

37.

38.

39.

X x= 0
f(x, y)=1x]
0 elsewhere
Then at the point (0, 0), which of the following statement(s) is(are) TRUE ?
(@) f isnotcontinuous (b) f iscontinuous
(c) fisdifferentiable (d) Bothfirstorder partial derivatives of f exist

Consider the vector field F = xi +y j onan open connected set S — R?. Then which of the following
statement(s) is(are) TRUE ?

(a) Divergenceof F is zeroonS

(b) The line integral of F is independent of pathin S

(c) F canbe expressed as a gradient of a scalar functionon S

(d) The line integral of F is zero around any piecewise smooth closed pathin S

Consider the differential equation sin 2x g_y =2y+2cC0SX, Y [%) =1- /2. Then which of the following
X

statement(s) is(are) TRUE ?

(@ Thesolutionis unboundedwhen x -0  (b) Thesolution is unbounded when x — %

(c) The solution is bounded when x — 0 (d) The solution is bounded when x — %

Which of the following statement(s) is(are) TRUE ?

(@ There exists a connected set in R which is not compact

(b) Arbitraryunion of closed intervals in R need not be compact
(c) Arbitrary union of closed intervals inR is always closed

(d) Everybounded infinite subset \V of R has a limit point in V itself

Let P(x) = (%) + (%) —1for all x e R . Thenwhich of the following statement(s) is(are) TRUE ?

(@ Theequation P(x) = 0 has exactly one solution in R

(b) P(x) isstrictlyincreasing forall x e R

(c) Theequation P(x) =0 hasexactly two solutions inR

(d) P(x) isstrictlydecreasing forall x e R

Let G be a finite group and'O(G) denetes its-order. Fhenwhich'of the following statement(s) is(are) TRUE ?

(@) Gisabelian if O(G) denotes = pq where p and g are distinct primes

(b) Gisabelianif every nonidentity element of G is of order 2

(c) Gisabelianif the quotient group G/Z(O) is cyclic, where Z(G) is the center of G

(d) Gisabelian if O(G) = p?, where p is prime
X

ConsiderthesetV =<|y |[eR*|ax+ By+z=y, a, B,y € R} . Forwhich of the following choice(s) the
z

set VV becomes a two dimensional subspace of R* over R ?
@ a=0, =1 y=0 0 a=0, =1,
(€ a=1 B=0, y=0 d) a=1 p=1
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40.

Let S = i+i
3 7"

n,meN } . Then which of the following statement(s) is(are) TRUE ?

(@ Sisclosed (b) Sisnotopen (c) Sisconnected (d) Oisalimit point of S

Section-C
Numerical Answer Type (NAT)

Q.41 - Q.50 carry ONE mark each.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Let {s,} be a sequence of real numbers givenby s =2V (1 - lj sin %ﬂ n e N. Then the least upper
n

bound of the sequence {s, } is

Let {s,} beasequence of real numbers, where s, =k“’*, k>1, a =0.Then MT)O (5,5, 5" is

X T
XX . .
Let X =| X, | € R® be anon-zero vectorand A=-——. Then the dimension of the vector space
X' X
X3

{yeR*| Ay =0} overRis
Letf be areal valued function defined by f (X, y) =2#n (xzyzey’x), x>0, y>0,is

Let F =+/xi + (x + y®) ] beavectorfield forall (x, y) with x>0and F = xi +y j . Thenthe value of the
line integral _[C F -dr from (0,0)to (1, 1) alongthepath C:x =t y=t*,0<t<1is

. X . 2 1 c(x-2)°
If f:(-1 R defined by f(x) =—— isexpressedas f(X)==+=(x-2)+————, where
(-1 ) > y f(x) T p (x) 3+9(>< )+ (12 4

lies between 2 and x, then the value of ¢ is

Let y,(X), y,(x) and y,(x) be linearly independent solutions of the differential equation

3 2
d—Z—ed Y 1Y ey-o.
dx dx X

If the Wronskian W (y,, v, y,) isof the form k ™ for some constant k, then the value of b is

(x+2)"is

R i o0 _4 n
The radius of convergence of the power series Z =4

=n(n+1)

X 2
Let f:(0, ) — R bea continuous function such that _[ ft)dt=—2+ X? +4xsin 2x + 2 cos 2x. Then
0

the value of l f [%) is

T

Let G be a cyclic group of order 12. Then the number of non-isomorphic subgroups of G is
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Q.51 -Q.60 carry TWO marks each.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

(1"
The value of lim [8n - l) " s equal to

n—oo n
Let R be the region enclosed by x* + 4y? >1and x* + y* <1. Then the value of J'J.|xy| dxdy is
R

X

11
Let M = B 1|, apy=1 a,B,ycRand x=|x, |e R®. Then Mx = 0 hasinfinitely many solutions
1y

=

X3
if trace (M) is
Let C be the boundary of the region enclosed by y = x? y = x + 2 and x = 0. Then the value of the line

integral gSC (xy — y*)dx — x*dy, where C is traversed in the counter clockwise direction, is

Let S be the closed surface forming the boundary of the region V bounded by x> + y* =3, z=0, z=6.A

R : _ 1z A . .
vector field F isdefined over Vwith v. F =2y + z + 1. Thenthe value of — _U F-ndS, where fiis the unit
3

outward drawn normal to the surfaceS, is

2

Let y(x) be the solution of the differential equation ng + 5% +6y=0, y(0)=1, %

=—1. Then y(x)

x=0

attains its maximum value atx =

The value of the double integral ”sm_y dy dx is
00T =Y
Let H denote the group of all 2 x 2 invertible matrices over Z, under usual matrix multiplication. Then the

2 3
order of the matrix L 2} inHis

1 2
1 20
Let A:{ c 2}, B=|-1 0], N(A) the null space of A and R(B) the range space of B. Then the
3 1

dimensionof N (A) N R(B) over Ris
The maximum value of f (x, y) = x* + 2y subject to the constraint y — x* +1=0 is

*** END OF THE QUESTION PAPER ***
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