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If x and y are real numbers then which one of the
following is always true ?

A) =yl = ixl= vl

® -yl = 2+ |yl

© =yl = il =lyl

©) =yl = =y

The set of all real number x such that
[B=al—lx+2/|=5is:

(A [3=)

B) (-, -2

© (==, -2lul3 =)

@ (-=, -3lul2 =)

The improper integral j :jd%’ (a > 0) converges
x

if :

A n>1
B n=1
© n<1
@) n=0

Which of the following sets is uncountable ?
(A) 1{1,4,9,16,25..}

(B) {2n:neNj

(©  Allrational numbers

(D)  Allirrational numbers

1
The least upper bound of the set {; ,NE N} is:

@A) 1
® 0
© -1

(D) None of these

p\n+3
The sequence <5S_ > where S, = (] + ——)
n

converges to:

(A) e

®

G e+3
D) e?+3
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10.

For the given sequence <(—‘1)n [1 + l)) which
n

one of the following statements is correct ?

(A) Limitsuperior = limit inferior

(B)  Neither limit superior nor limit inferior exists
(O  Limit superior=1 and limit inferior= —1
(D) Limitsuperior =1 and limit inferior =0

Which of the following statements is true ?

(A) Forany positive number €, there is a natural

1
number n such that ; <€

(B) Between any two real numbers there is no
irrational number

(©  Convergent sequence is not bounded
(D) None of the aboveis true

If fix)=x%for all xeR, fis :

(A) notcontinuous on R

(B) uniformly continuous onR

(©  notuniformly continuous on R
(D) noneof these

Consider the following functions:
. (1

@ y=xsm(;) fx=0
0 ifx=0

. (1
SPRCTE P

0 ifx=0
1
3) y= x? COS(;J ifx#0

0 if x=0

o v=ren(L) ueo
0 ifx=0
The functions differentiable at x=0 are:
@A) (Mand(2)
B) (2and(3)
© (@and(4)
@) (Dand(4)
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19.

20.

21.

22,

The numbers 2697, 2759, 2821 and 2883 are divisible

2 6 97

by 31. The determinant 2 7 5 9 s divisible
2.8 21
2 8 8 3

by:

Ay 31

(B) 13

© 26

O 62

If for the matrix A, A3=1 where I is the identity
matrix then A~ 1is:

(a) A2
® A
© A

(D)  None of these

Let U and V be two vector spaces over a field F of
dimensions m and nrespectively. Then Hom (U, V)
(the set of all linear mappings of U and V} is a vector
space over F of dimension.

(A4) m"
(B) n™
© mn
(D) m+n

Let AX =B represent a non-homogeneous system of
3 linear equations in 3 unknowns. Then which of

the following is true ?
(A) The system always has a unique solution.

(B The system always has infinitely many
solutions.

(O) If |Al=0and (adj A)B=0 then the given
system of equations is inconsistent and has
no solution.

(D)  Thesystem has a unique solution if and only

1

if |[A|=0and X=[
| ]

adj A]B .
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23.

24,

25.

26,

27.

In a real quadratic form, the matrix associated with

the real quadratic form is a real:
(A) symmetric matrix

(B) skew -symmetric matrix
(©) singular matrix

(D)  non - singular matrix

Let T: U — V be a linear mapping and rank T=n
then:

(A) dimKerT =n
B) dimImT=n
© dimV=n
D) dimU=n

Let U and V be two vector spaces of dimension m
and n respectively. Let T: U — V be a linear
transformation of rank r. Then the nullity of T is :

(A) m-r

B n-r
© m+n-r
@) mn-r

A linear mapping T : U — V is injective if and only
if :

(A)  Tissurjective
(B) KerT={0}
©  ImT = {0}
(D) None of these

Consider the set of vectors

5, ={(3,0,4),(=4,0,3),(0,9,0)}

e 302) (Fo 2 o)

(A) S, is orthogonal and S, is orthonormal

(B) S, isorthonormal and S, is not orthonormal
(©  BothS, and S, are not orthogonal

(D) Both S, and S, are orthonormal

P.T.O.
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36.

37.

39.

40.

Let K=Q(y2, 6) and F=Q be two fields. Then
degree of extension of Kover Fis:

)
®)
©
©)

W N = O

Let A beasquare matrix of order 3. Then, rank(A)=3,
only if :

(A) thereare3 distinct eigen values of A

B) det(A)=0

(©  alleigenvalues are non-zero

(D) allof these

Let R[x] be the polynomial ring over field of real
numbers and p(x)=x2+1. Then:
Rix]

B <pix)>

is anintegral domain but not a field

Rlx]
(B) W is a division ring but not a field

R[x]
(@] Z_Pa; is a Euclidean domain but not a

field

R[x]
D) Zp)> iafield

Let p(x) = x*— 1 be a polynomial over Q, the field of
rational numbers. Then the degree of the splitting

field of p(x) over Qis:
@y 2
® 3
© 4
O ¢

The order of Galois group of the splitting field of the
polynomial p(x)=x*+1over Qis:

(A)
®)
©
©)

R O =N
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41.

42,

43.

45,

Let f: Q = Q be a function defined as f{x)=x"1.
Then.

(A} fisahomomorphism

(B)  fis amonomorphism

(©) fis an endomorphism

(D) fis an automorphism

Let G be a finite abelian group. ThenGis:

(A) isomorphic to the direct product of its Sylow
subgroups

(B) homomorphic to the direct product of its
Sylow subgroups

(©) isomorphic to the direct sum of its Sylow
subgroups

(D) homomorphic fo the directsum of its Sylow
subgroups

Let G be a group of order 24. Then
(A)  Ghasasubgroup of order 6
(B) G hasasubgroup of order 12
(© Ghasasubgroup of order 8
(D)  Ghasasubgroup of order 10

Let K,={4n : ne Z}, where (Z, +, -) is the ring of

integers. Then

(A} K,isan ideal of Z but Z/K, is not a factor
ring

B) K isanidealof ZbutZ/K, isa factor ring

(O K,is asubring but not an ideal of 7

(D) K, isanideal but not a subring

Let p,(x) denote the characteristic polynomial of
the matrix A. Then, for which of the foliowing
matrices, p,(x) — pa—1(x) is a constant ?

3 37
&) {2 4]
4 3
B) {2 |
3 2]
© L 3]
2 3]
D) [3 4
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57. Let R, and R, be the radii of convergence of the

o0 =4]
power series Y ap z" and > na, P
n=1 .n=1

respectively. Then which of the following is
correct ?

Ay R <R,

B R>R,

© R=R

(D) Cannotdetermine

2z

¥8. Theresidueof the function f(z) = ————
(z+4)(z—-1)

atpolez=1is:

Ay 1/5
® 2/5
© 8/25
©) 4/25

59. The mobius transformation takes
(A) Circleinto line
/Y (® Lineintocircle
(© Circle into square

(D) Circleintocircle

60. The functionf(z)=cos(2z +1)is:
(A) unbounded and nowhere analytic
(B) bounded and entire
(©) bounded but nowhere analytic

(D) unbounded and entire
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61.

62,

63.

64.

A complex number is said to be algebraic number if
itis algebraic over field of :

(A) Realnumbers
(B) Complex numbers
(©) Irrationalnumbers

(D) Rational numbers

Let f(z)=u(r, 8) +iv(r, 6) be an analytic function,
then:
du gv  du 1 dv

® TR w rw

u _19dv du_ _ dv
®) or r 90’ 296 dr
du _ v du_ _ ov
© T "% o ar

(D)  None of these

Let the points z;, z, and z; are lying on the same
line, then which of the following options is correct ?

za Uiy 3 NS
(A) arg[ZS - 22 ) 3

i1 7 Z2 ) _

(B) arg[zl% _22} -0

i —Ey_ T

© arg(zs - ZzJ 3

(a-2n)_~

®) ‘“8[7_3 _ZZJ 2
The series f(z)= Z an(z = z9)" where

n=—®
_ 1 B

dz represents:
i +1
2mi clz - zo)n

(A) Laurent

(B) Taylor
(© Maclaurin

(D)  None of these
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72.

73.

74.

75.

The covariant derivative of an invariant is:
(A) Constant but not equal to zero

(B)  Aconfravariant vector

{©)  Acovariant vector

(D)  Thesame as its ordinary derivative

The integral surface of the partial differential
equation yp — xq=0with Cauchy datax=0,z= y2,
(where the symbols have their usual meanings) is :

(A) xP+yr=z7

®  x=yie
© y=it+2
D) z=2+y

The partial differential equation
xazu +y82u 0 is

—_— —a =0 1is:

an? ayz

(A) Ellipticforx>0,y <0
(B) Ellipticforx<0,y>0
(O  Hyperbolic forx >0,y <0
(D} Hyperbolicforx>0,y>0

If u(x, t) be a solution of the heat equation

2
.Eul_ :_—_1_ a_u,then;

a2  C ot
2
(A  ulx, )= % exp (*33—-]

(B ulx. t)= —\% exp (—:}5)

1 x?
© ux = 7{ exp (—-4(:\/?]

Oy ulx, )= % exp [—ﬁ)
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76.

77.

78.

Newton - Raphson iteration formula for finding ktf
root of the number N, where N> (is:

"
(k— 1) xg + \/ﬁ,nzog,z,a,_“

A apyr=
(k—Tyxy "
(B) _kam- N 6123
xn+1 —F—/ r Ly sp Iy
4n
kxk+N _
©  xpp = 2n’ 7, n=0,1,23,..
kxn

k
D) xp4q = W,IFO,LZ,B,...
kxpn

By Gauss elimination method, the solution of the
system of equations :

3x+4y+5z=40

2x-3y+4z=13
x+y+z=9

is:

A) x=6,y=3,2=2

B) x=4y=2,z=4

G x=1y=3,z=5

D) x=2,y=1:z=6

A polynomial satistied by (0, 1}, (1, 1), (2, 2) and
(4,5)is given by :

(A) % (—x3 +9x% —8x + 6)
(B) g- (—-x?’ + 922 — 8x + 9)
© —12~ (~x® + 9% — 8x + 12)

DO) P-9x2+8x+1

P.T.O.
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85.  TheKernel K(x, t) of the Fredholm integral equation
of the second kind, is separable (or degenerate), if :

@& Kxo= Z 8i (0)hi(®)

i=1

® K t)= Zgl (x)h; ()

i=1

© K@= 3 gi(xdhi(x 1

i=1

O K@= Y g Ohi o

i=1

86. Given that the eigen values of the integral
27w 1
equation y(x)=A fcos ¥ + ) yt)dt are -
I
0

and -1 with respect to eigen functions
i

cosx and sinx, then, the integral equation

2w
y(x) = sinx + cosx + A I cos(x + t) y(t) has:
0

(A)  Unique solution for A = — 1
™

(B)  Unique solution for A = 1

T
(©  Uniquesolutionfor A= —=

(D) NosolutionforA=—m
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87.

88.

du _ 9%u
Letu(x, t) be a solution of the equation m = —
b oox

ina rectangle [0, 7] X [0, T] subject to the boundary
conditions u(0, t)=u(w, t}=0, 0 = t = T and the
initial condition u(x, 0)=d&(x), O=sx=w. If
f(x)=u(x, T), then which of the following is true for
asuitable kernel k(x, v) ?

A f)= [k y) d)dy, 0=x=
0

B)  f(x)=o@) + [k y) oy)dy, 0=x=<m
0
©  fl)= [k y) dy)dy, O=x=m
0

D) f(x) = dx) + [k(x, y) dy)dy 0<x<sm
0

The Lagrange’s equations of motion for a
conservative holonomic dynamicalsystem in terms
of Lagrangian function L (if g, r=1, 2, ... n are
generalised coordinates) are :

@ L _% 123 .n

oqr qr

d( JL dL
—_ — | = ,r=1,2,3,...n
) dt [aQrJ oq,

.
© 9L_9L 1123 n
oz 9q;

JL JL
(D) ( ) s _1,2,3,...1'1
dt{ 99, oqr

P.T.O.
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95.

96.

97.

Dynamic programming deals with the:
(A) Single - stage decision making problems
(B)  Multi- stage decision making problems

(© Problems which fix the levels of different
variables so as to maximize profit or minimize
cost

(D) Time - independent decision making
problems

With the standard/usual notations, which one is
the equation of osculating plane in vector
notation ?

- = - 5

) [R— r(t), r, r]=0

®) [ff - ?(t), "f ﬂ =0
© [R— ?(t), Py ?] =0
©) [R -~ 7(t), ?, 7} =0

If p denotes the radius of curvature and the other
symbols have their usual meanings, then which one
relation is true ?

o L 24?42
(A) o2 2

1 224?242
(B) o2 &

1 %242 452
© 2 &2

1 2 +y2 45282
©) ) 4
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98.

99,

100. The Fourier transform of f(x) = {

If 8 and a;; are components of two symmetric

i i
covariant tensors and { } , { } are the
jk jk
g a

corresponding Christoffel symbols of the second
kind then the entity {]L}g - {]L}a represents
components of :

(A) A covariant tensor of first order

(B) A contravariant tensor of second order

(O  Amixedtensor

(D)  Anon- tensor entity

If L1 is the inverse Laplace transformation

operator, then Lt { 5 } isequalto:
2s° —8
1
A) o cos h2t
1
(B) 5 cos ht

o onfl

1
@ 5 sinht

1, 1x <a .
is -
0, lxl>a

1 .
(&) 5 Sinsa

2
(B) 5 sin sa

2%
© —21 (cos sa — sin sa)
s

D) 2 (cos sa + sin sa)
s

-000-
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