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Notation: R - Real line, Q- Set of rationals, N- Set of natural numbers and
C- Set of Complex numbers, Z- Set of integers, ¢- empty set.

For a set E, E - closure of E, E®- complement of E and sp(E)- spanof E .

If A is a matrix, adj A, det(A) and AT denote the adjoint, determinant and the
transpose of the matrix A respectively.

i=+/—1and Re z and Im z denote the real and imaginary part of a complex number z.
Instructions to candidates :
(i)  Answer all questions.

(11) Each correct answer carries 4 marks and each wrong answer carries -1 mark.

(i) IMPORTANT: Mark the correct statement, unless otherwise apecified.

If cosa.,cosf,cosyare the direction cosines of a straight line, then

® 3 3
sin @ +sin® f+sin’ y =

A 1 B) 0 € 2 (D)

B | =

The equation of the plane through the point (1,1,1) and the straight line given by
x+2y—-z+1=0=3x—y+4z43 is

(A) y-z=0 B) x-y=0 (C) x-z=0 D) x+y=0
Two lines 2 =Y~ N _2~ % ,I_I"- =270 275, coplanar if
/, n, n, ' m, n,
X=Xy M —Na 225
(A L +mm,+nn, =0 (B) L n, n, |=0
[ ms Mg
N =Xy MY 55 X=Xy N —Y¥r &
(C) L nm, n, |#0 (D) l, ny, n, |=1
1, ., My [ 1, n,

The radius of the sphere ax’ +ay” +az” + 2ux+2vy+ 2wz +d =0 is

A) Vi +v +w—d 2 G T

(C) d (D) u



5. cosh2f=
(A) cosh®x-sinh®x “ (B) sinh®x-cosh®x

(C) cosh®x+sinh®x (D) Z2sinhxcoshx

" . tanf+sect -1
G. Iim =
=0 tand -secf+1

A 1 B) 0 ) 2 (D) 1/2

=]

The direction cosines of a line parallel to the z-axis are

(&) 01,0 (B) 0,0,1 (C) 0,0,0 (D) 1,00

8. Among those below, the triple that cannot form the direction cosines of any straight

line is
(A) (0,1,0) (B) (0,0,1)
1 1 1 |
C] {Gj_r_} “—J} {_1{}5_
( V22 Y
9.  The number of ways in which six children can be seated in a toy car having 5 seats ,

excluding the driver's seat, if one of the three girls must steer 1s

(A) 3x8 (B) 6 x5! (C) 3 x5! (D) &

1. How many committees of 5 people can be chosen from 20 men and 12 women if at

least four women must be on each committee?

(A) 10,692 (B) 10, 690 (C) 1069 (D) 1,06,900

12
. e i R M
11. The coefficient of %% in the expansion of [Zx' - ;] is

-

490 491 194 py 395
D T e - T
M M n i)
12. For any natural number n,[ ]+[ ]+[ ]+,,,+[ ]:
0 1 2 n
(4 3" (B) 3n (Cy 2" Dy 2n
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13. The number of ways to put r identical marbles into n number of boxes (a box can
contain any number of marbles) is

@ m ®  P(nr) © [“:“] ® n
2
14. The solution of the equation —= d’ 'p 31_{ +3d_} -y=0 is
e (cx +C I+C3)
e‘(cr +-::‘2)
e"(cl.xz + x(c, +-:3]]
e'”[c]x2 +c3x+c3]
d’y d’y
15. The solution of the equation EJF I =018
(A) e’ +c,e +(cs+c,,x+ cszleﬂ‘ B) e toe
(C) c,e'_r+cze‘+(c3+c‘x+ cj_rzle“ (D) c?g.rf"~1-|r:.'3|l=5"+(f:3~1—1:'4Jc+--:,_Jccllwz”"1r
16. Ixs af xide =
A @ (B) 2d° © o (D) 24d°
2a
17, If f(2a - x)=—f(x) , then [ f(x)dr=
o
(A)  Z2a B) a (C) 0 D) a*
18 xh—l d
i -[1+x“ e
I ,, 1 n
(A) —;lug(1+x ) (B) ;lug(1+x )
lng{1+x“] (D) Lllﬂg{1+ x”)
n—a
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If L denotes the Laplace transform , then [ { ] }z

(5+3 )’

A e._:, B rSE—BJ C : -3 D o kY
(A) (B) (©) Ee (D) e
Let X be a vector space, V] and V, be subspaces of X . Then
(A)  dim(F,+V,)=dimV, +dimV, (B) dim(V, -V,)=dim(V, +V;)
(C) dim(V,-V,)=dimV, —dimV, (D) dim(¥,NV,) =dim(V, - V)
A sequence (x, ), of reals does not have a convergent subsequence if
(A) limx, =co (B) the sequence is unbounded

A —sx

(C) lim inf x, < lim sup x, (D) itis not convergent

(A) If a sequence of reals is not monotone then everyone if its subsequence is not
monotone

(B) If a sequence of reals is unbounded then everyone of its subsequence is
unbounded

(C) If a sequence of reals is bounded then everyone of its subsequence is bounded

(D) If a sequence of reals iz not convergent everyone of its subsequence is not
convergent

If % = (n-10")+1/n, n=1, then

[
8

(A) Iiminfag =-w (B) Lim sup a,

(Cy limsup a, = 0 (D) lim inf g, = 0

H

If (x,),., 18 a sequence of reals such that |xn - X

n+]

< 1/n for all positive integers n

=
=]

then the sequence (x,)

(A) is convergent (B) is Cauchy but not convergent

(C) is bounded but not convergent (D} need not be bounded
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25. The series Z{—l}"ﬂ.ge'"

n=]
(A) 1s absolutely convergent
(B) is convergent but not absolutely convergent
(C) is not convergent
(D) diverges to =

x+yif x=00r y=0

26. Let yl= ;
f(:r y] {1 otherwise

ny Yoo = ¥ 0.0)= I 0.0)= X 0.0 =
(A) o (0,0) = 0 and Py (0,0)=0 (B) o (0,0) = 0 and o (0,0)=1
AT B o
(C) ﬁx (0,0)=1and & (0,0)=0 (D) re 0,0)=1= % (0,0)
27. If fi(x)= ] — X € R, Then
2—e*
(A lim - f(x) =-1 (B) lim f(x) =1
©) lim f(x) =2 (D) lim f(x)=0

r||l + _Sin_r Jor xadd

28. If f (x]z{m « * _, thenfis continuous at 0

o

(A) for no real value of a By if a=0
© ifa=1 D) if a=-1

29, Iffis a surjective map from R onto the set of rationals; then
(A) f1is neither continuous nor injective
(B) fcan be continuous but not injective
(C) fr(:an be injective but not continuous
(D) fecan be both continuous and injective

30. (cosx)(cos2x)(cos2’x)......... (cns 2" x) equals

sin2"x sin2™"'x
(A) . RE) s

sinx 2 sinx
(©) w’; . (D) cos2™'x
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31.

33.

34.

36.

The series L=l
R j\}l‘;
(A) is not convergent
(B) is convergent but not absolutely convergent
(C) is absolutely convergent

(I diverges to =

A basis for the subspace of R? spanned by the wvectors (1,2,-1,0), (4,8,-4,-3), and

(6,12,-6,-3) is

@) {(1,2,-1,0), (-3,-6,3,0)}

(C) | (—],—2,],%}, (=2,-4,2,3)}

Mark the wrong statement.

(A)  det(AB) = det(A) det(B)

(B) det(A) = 1/det(A)

(C)  det(AT) = det(A) -

(D) rank (A) = order (A), if det(A) =0

If A is an orthogonal matrix, then det(A) is
(A) =0 (B) <0 (C) +lor-1

If V is a vector space and T: V —V is a linear map then
(A) T is a linear map for all positive integers n

{(B) T is not a linear map if n is a positive integer = 2

(C) T" is a linear map only if n is an odd positive integer

(D) T? is linear but T is not linear.

If A is a square matrix of order n and & is a scalar then

(A) det(atA) = adet(A)

3 3
® | {—L—E,I,EL (2,4, 2,5}}

@™ {(1,0,0,0), (0,0,1,0)}

(D) 0

(B) det{cA) = ar det(A)

(C)  det{ocA) = det(A) (D) deticcd) = | o] det{A)



37. If Ais a square matrix then
(A} det(A-") = 1/ det(A) (B) det(A-1) = det(A)
(C)  det(A-) = - det(A) (D) det(A™) =1

38. Let G be an additive group of integers modulo 24, The number of distinct subgroups
of G 1s

(A) 24 (B) i2 (C) 8 (D) 1

39. (A) Ewery vector space has a finite basis
(B) Ewvery finite vector space need not have a basis
(C) Ewvery finite dimensional vector space has a finite basis

(D} Every infinite dimensional vector space need not have a basis

40. For the set of all nxn matrices the similarity of matrices is
{A) areflexive but not symmetric relation
(B) asymmetric but not reflexive relation
(C) a transitive but not symmetric relation

(D) an equivalence relation.

41. (A) Any singular matrices can be expressed as a product of elementary matrices
(B) Any singular matrices can be expressed as a sum of elementary matrices
(C)  Any non-singular matrices can be expressed as a product of elementary matrices

(D) Any non-singular matrices can be expressed as a sum of elementary matrices

42. The set of points in the complex plane for which |z-2| + |z+2i| =4 isa

(A) Hyperbola (B) Rectangle (C) Square (D) ellipse

43. If f(z) =z|z|, for z in the complex plane then f(z) is differentiable
(A) atall point z ~ (B) onlyatz=0
(C) only at z=1 (DY nowhere

44. The function w=e®,for z in C is
(A) entire and periodic (B) entire and non periodic

(C) periodic and not entire (D) neither entire nor periodic
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45.

46.

48.

49.

51.

The function w=cos g, forz in C is

(A) unbounded and entire (B) bounded and entire

(C) bounded but nowhere analytic (D) unbounded but nowhere analyvtic

Harmonie conjugate of the function 4xy+3 is
&) 20°-x%) B) -2y*=x%)

© 20°+x) @) (-
Log (-2+ 21’)3 is
(A)  2(log(-1+/) +log2) (B) ]ggg_;'i;..

(C)  2log (-2+2i) (D) Z2log(-1+i)

The period of the function sin (131z), forz in C 1s
= @ E © Z o =

A il
i~ 13 &) 5

A value of sin”' 14 cos™' 1 is given by

(A) 20r B) 21x Cy (20+%) x D) (20-%) »

The branch cut of the function f(z) =(z + 2) log (z-1-1), z € C, is the set

(A) s={z=(x,y):x=1, y=1} (B) s={z=@xy) :x21, y=1}
(C) s={z=(x,y) : x=1, v=1} (D) s={z=(x,y) : x=1, v=1}
The value of the integral an Z dr is

|z+.:r|=1 'E- _1
(A) zero B) 2m (C) 4rx (D) 4=

If P is a polynomial of degree 10 that has 5 distinct roots in an interval (a, b) then
third derivative of P

(A) may not have any roots in (a,b)
(B) must have at least 3 distinct roots in (a,b)
(C) must have at least 2 distinct roots in (a,h)

(D)) must have 8 distinct roots in (a,b)

the
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53. The value of llng[a > J 1s

ab a+b
(4) ab ® 2 (©) ab @ 2
54. Ifu= lng["_”’_] then
x4y
(A xu, +yu, =1 B)  yu, -xu, =1
C)  xu, - yu, =1 (D) yu, +xu, =

55. The radius of a circle was measured as 50 cm. Then the percentage error in the area
of the circle, due to an error of lmm. while measuring the radius is

(A) 02 (B) 04 (C) 0.1 (D) 05
56. The n" derivative of y=sin (ax+b) is

(A) o an(n% +ax+ b] (B) »" S'Fn{n%+ax+b)

(C) (a+b)" Sin(nm +ax+b) (D) a" Sin(nx +ax+Db)
57. (A) Every bounded sequence is convergent

(B) Every monotonic sequence is convergent

(C) Every sequence has a convergent subsequence

(D) Every sequence has a monotone subsequence

58. The Laplace transform of f(X) = x7e™*¥ is

-

[

(A) (223)3 (B) T (©) 3 @) z =
59. lim,__. %(1 +%+§+ +i) s
R - 2]
A o ®) e © 1 D) ®
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60.

61.

62.

63.

64.

65.

66.

67.

Mark the wrong statement.

1 oo
(A) [—J is a Cauchy sequence
n u=]

(B) {rr}L is not a Cauchy sequence

FPRLY =
(C) (‘"‘” : ) is a Cauchy sequence
L n=1

1

P . il
(D) ((— 1Y%+ :) _ is a Cauchy sequence
The function f(z) = |z|*, 2E C, is

(A) differentiable everywhere (B) differentiable only at the origin

(C) not differentiable anywhere (D) differentiable only on the real axis

The fixed points of f(z) =

e are
@a l1xi ® 1x2i o 281 | m i+l
The value of i: L ﬁ dz s
@) 2mi ®) i © © m =

The value of the constant @ for which the function U(X,V) = ax* — v= + XV is
harmonic is

A) 1 B) > (C) O o —1
lim,.. x*e* =
(A) 0 (B) 1 (C) =« (D) does not exist

Let f:R — R be a continuous function. Thentheset { ¥ € R|f(x) =0}isa
(A) compact subset of R (B) open subset of R
(C) closed subset of R (D) connected subset of R

The value of f_-,,(l — |x]) dx is

(a) 1 B) -1 (©) (D) 2

b | =
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68.

69.

=1
Lo

73.

372

. = vy, O fu du
w(y,yv) =ex 5.1 =138 ('— Xy
Ay =g (C'Db (k) JJ J then X =+ 1=~
(&) x7+2xv @) yieexyv? +sin (1—)
: ¥
i, & 1-'+2x_1-‘3 + CO0s (—r] (D) 0
p xS

linlu—:,: ("ym T ]"l) =

@ w ®) 1 ©) ® =

B3 | b

if xisrational
if xisirrational

= =

£ £:[0,1] = [0,1] is defined as F(x) = {

(&) [ is continuous at all points of [0,1]

(B) [ iscontinuous only at the rational points of [0,1]
(C) [ iscontinuous only at the irrational points of 10,1]
(D) f is continuous nowhere in {ﬂ.l]

it

The value of the integral J-__ _x%sinx dx s

L101 2101 s
(A) 101 (B 0 = 101 (D) 101
|
If fiz) = T z #0, then
_ sin—
z
(A) z=x isapoleoff (B) =z= ! is a pole of f
T
(C) z=-1- is apole of f (D) f has no poles
T
If A is an eigenvalue of an unitary matrix then
(A) A=l B A=0 (C) A isreal D) |A=1

Mark the wrong statement

(A) Any evelic group is abelian

(B} Any abelian group is cyclic

(C) Any abelian group satisfies (ab)? = a* b?

(D) Any subgroup of an abelian group is normal

12



75. The order of any non zero element a in the group (Z,+) 18
(A 2 (B) finite (Cy 1 (D) infinite

76. The Maclaurin Series expansion of f(z) = "¢, 4 is

(A) i¢ R (B) ii Zi ,|:|“r§

L ; n=i}
© Z—z |7 <4 (D) Z[—z |2|<4

77. If ﬁ,'(x): x",x £[0,1], for any positive integer n, then the sequence (f,)of functions

(A) Does not converge point wise at any point in {0,1]

(B) Converges uniformly in [0,1]

(C) Converges pointwise only on a countable subset of [0,1]
(D) Converges pointwise but not uniformly on [0,1]

78. If f(z)= Re z, for any complex number z, then
(A) fis differentiable at all points of the complex plane
(B) fis continuous at all points of the complex plane but differentiable only at z=0.

(C) f is not differentiable at any point of the complex plane but continuous at all
points of the complex plane.

(D) fis discontinuous

l_
79. Iff(z)= — = then z=0 is
(A) a double pole (B) asimple pole
(C) 1is a removable singularity (D) is an essential singularity

80. The value of the line integral Jx dz along the straight line joining (0,0) and

(1,1) is

1 1 | 1
F 3 Tt 1 N BY —f— 0 )
<! B B by (C) @ 5

81. Let f:G— H isa group homomorphism. Then G is isomorphic to f(G)
(A) ifandonlyif f/ isonto (B) ifand onlyif f 1s 1-1
(C) onlyif [ is an isomorphism (D) if G is cyelic

13 372



33.

526.

88.

372

Let R be a ring and a,b be invertible elements of R. Then the product,
(A) ab is invertible

(B) ab is invertible if R is commutative ring

(C) ab is invertible but ba need not be invertible

(D) abisinvertibleif R is a field

1 1
The eigenvalues of the matrix A={ ] are

-1 1
(A) land -1 (B) 1and -
(C) 1+1 and 1- (D) 1-21 and 1+2

If fix)= oA, L —9x+5 then in the interval [-2, 2], f has
(A) one maxima and no minima (B) has two minima

(C) has two maxima (D) one minima and no maxima

1 1 3
If the eigen values of Ad=\1 5 1| are -2,8,6, then the eigen values of
G B |
transpose A’ are...
111 4 a7 2
(A) _213!6 {.B} _2-157_6- C} _-2'::3_36- (D} _d':'.::’:":]-'2

o cos —sind
The sum of the characteristic roots of ) are....
—sinf cosf

Ay O B) 1 (C) 2cost (Dy 2sind

1 : :
The area under the curve y =— between the ordinates at x=1and x=21s
' x

(A) (B) log2 @ e-1 D) 1

2
A particular solution of the equation y"+y=sinx 18 given by

—XCOSX —xsinx
(D)

A) sing B i C
(A) smx (B) cosx (C) 5 >

14
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89.

20.

91.

94.

95.

If ¥, ¥ and Z are 3 non zero vectors in R* then {.’i"xj3},f=ﬂ implies
(A} £ is parallel to xx¥

(B) Z lies in the plane containing ¥ and ¥

() Z is perpendicular to the plane containing ¥ and ¥

(D) Either X. Z=0o0r y. 2 =0

1 1
If A= [1 J and V= {Ax:x eR? then

(A) V is a one dimensional vector space
(B) V=R2
€ Vv={0}

(D) WV is not a vector space

The set integers 1s not a group under the binary operator minus, because
(A) associativity property is not satisfied

(B) closure property is not satisfied

(C) 1inverse with respect to minus operator does not exist for each integer

(D) commutative property is not satisfied

The order of the smallest non abelian group is
(A) 4 (B) 5 (C) 6 (D) 8

Let X and Y be sets with cardinalities m and n respectively. If the number of possible
functions that can be defined with domain X and co domain Y 1s exactly 10, then

(A} m=n=10 (B) m=1; n=10 (C) m=10; n=1 (D) m=5; n=5

The total number of equivalence relations that can be defined on the set {1,2,3} is
(A) 8 (B) 64 ©) 5 (D) 3

Recall that the set {l,w,w’}of cube roots of unity forms a cyclic group under
multiplication.

For this group,
(A) w is the only generator (B) w’ is the only generator

(C) both w and w® are generators (D) neither w nor w’is a generator.
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96. Let the characteristic equation of a matrix M be A= A=1=0, then
(AY M7 does not exist
(B) M 'exists but cannot be determined from the data
(C) M'=M+1
D M'=M-1

97. If 0 is an eigenvalue of a square matrix A then
(A) detA=0 (B) A7 does not exist

(C) A is symmetric (D) Aisdiagonal

M. —Hn
98. The characteristic equation of [ ] ] is

(A) ¥ —mx—n (B) X +mx+n {C) x* +nx+m (D x4 nx 4+ mn

A 1
99. If A is the 2 x 2 matrix L} ﬂjl where AR, then A" is

[4* 1 FA
A
wlt ] oft ]
© [ e D) Eria
i ﬂ /1.-: i 'D HR,”_[
] zk

100. The radius of convergence of the Power series Z—, is

k=1

(A) 1 (B) 2 € 0 D) e
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