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1. The Laplace transform of a function f(t)
defined for t > 0 is defined by

F(p) = [ e f(t)dt.
If £ (¢) = e'”, then

(A) F(p) = e?’

(B) F(p) = e

(C) F(p) =¢€P
(D) F(p) does not exist

2. Laplace transform of a function f(t) is denoted
by LIF(©),p] = [y f(©)e P dt.

sin , p] is given by

Then £ [

(A) tanp/w
(B) cotp/w
(C) cosp/w
(D) cot™p/w

3. Fourier transform of a function f(t) is denoted

by &lf (), ¢] = Ff_mf(t) etdt.
Then ‘8’;[6‘“'”,5] is (a > 0)
N
®) [25s
© |z

(D) does not exist

4. The velocity field for a fluid motion is given by
(Bxf—rz 3x1X; 3X1X3

) )

) where 72 = (x? + x% + x2),

rs rs TS5

the motion is
(A) rotational
(B) irrotational
(C) cyclic
(D) None of (A), (B), (C)
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5. The complex potential for a two-dimensional
irrotational motion is given by w = mlogZ where
Z = re'®. Then streamlines for the motion are

(A) straight lines issuing from the origin.
(B) concentric circles about the origin.
(C) confocal ellipses.

(D) None of (A), (B) and (C)

6. Using Euler’s method the value of y(0.02) for
the differential equation Z—z +y =0 with y(0) =1
takingn = 0.01 is

(A) 0.9801
(B) 0.9800
(C) 0.9802
(D) 0.9804

7. Let {0,%, 1} be three distinct points on [0,1].
Let p(x) be an unique polynomial of suitable degree
in [0,1] such that p(0) = 0, p(%) =0, p(1) = 1.
Then p G) is equal to

1

@A) -3

1

®) —3
2
© <
D) 1

8. The midpoint integration rule

;ff(x)dx ~ ﬁf(%) is exact if

(A) f(x) is a trigonometric function of x.
(B) f(x) is a linear function of x.
(C) f(x) is an exponential function of x.

(D) f(x) is a quadratic function of x.
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9. The rate of convergences of secant method,
Newton-Raphson and bisection method are
(A) 1,2,2
(B) 1.6,2,1
©) 2,2,1.6
D) 1,2,1.6

10. The extremal of the functional

Iyeo] = f, 0% +y"?)dx
satisfying y(0) = 0, y(1) = 1is

(A)
(B)
©)

coshx

coshl
sinhx
sinh1
coshl

coshx
sinh1l
sinhx

(D)

11. The extremal of the functional
1

12\2
=2 0 (y=2)
with y(1) = 0,y(2) = 1is
(A) (y=2)2+x%2=5
B) ¢-D*+(x-1*=1
©) y-—x=-1
(D) 3y=x%—-1

12. The solution of y" —y+x =0 optimizes
I[y] = fol F(x,y,y)dxif F(x,y,y") is
(A) 2xy —y?—y"
(B) 2xy +y* -y
(©) 2xy +y*+y"”
(D) —2xy —x* —y"

13. In rotational motion of a symmetric rigid body
(e.g. sphere) the angular velocity @ and the angular

momentum () are
(A)
(B)

always same in magnitude and direction.

always same in magnitude but are

different in directions.

(C) in general, different in magnitude but
have same direction.

(D) always different in magnitudes and
directions.
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14. The Hamilton’s equation of motion for an
isotropic oscillator moving in 2D with force constant
A in terms of cartesian coordinates as generalized
coordinates is

(A) X =Dy, Y =Dy, Dx =A%, Dy =y

(B) X =Dy, ¥ = =Dy, Px = —AX, Py = —Ay
(C) X =px, ¥ =Dy, Bx = —AX, Py = —Ay
(D) X = =px, Y =Dy, Dx = =A%, Dy = —Ay

15. A two dimensional surface SCR3 is called a
surface of positive, zero and negative curvature if and
only if the

(A) mean curvature H > 0,H =0,H <0 in
some neighbourhood of some points
within S respectively.

Gaussian curvature K > 0,K =0,K <0
in some neighbourhood of some point
within S respectively.

Gaussian curvature K > 0, K =0,K <0
at all points of the surface respectively.

(D) mean curvature H > 0,H =0,H <0 at
some points within the surface.

(B)

©)

16. The mean curvature H and the Gaussian
curvature K of the two dimensional
Z = f(x,y) embedded in R3 are

(A) H = V?f, K= determinant of Hessian of f.
(B) H=Determinant of Hessian of f, K = V2f.
(C) H = V?f,K=Hessian of f.
(D) H=Hessian of f,K = V2f.

surface

17. Integral equation corresponding to the initial
value problem

y(0) = 1,22(0) = 0is

(A) y() + [ ty®dt =1
B) y(x) - [, ty(®)dt =1
(©) y(x) + [, ty(®)dt =0
(D) y(x) — [y ty(®)dt =0



18. Solution of the integral equation
p(x) =1+ fox ¢(t)dt is given by

(A) e™

(B) e*’

(C) ex/Z

(D) e*
19. The solution of differential equation
292 o 9%2 0z K07 _ s i
Py 277 ay+xax— is given by

following forms for x > 0,y > 0.
(A) Z = ¢(log(xy) + ¥ (10g3)

B) Z=g1(x+y)+ g.(x—y)
(©) Z = Fi(x* +y?) + Fp(x* — y?)
(D) None of (A), (B) and (C)

20. The maximum value of u(x,y, z) in a region D

bounded by a surface S satisfying

VZu=0inD,

u=fons,
where f is a known function, is attained

(A) inregion D — S

(B) anywhereinD U S

(C) nowhereinD U S

(D) on the boundary S

21. Green’s function G(x,t) corresponding to the
boundary value problem

Y f), 0sx<1,
y(0) =y(1) =0.

is given by
@ 6o =0 {ZE2]
® 600 ={i5 0 Sict
© Gl ) = ;‘81,’3 tors1
(D) G(x,t) = ’;{518 toroi

A-5
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22. For the differential equation
2 Lo

z dz?

z € C, a is a constant, point at infinity is a

(A)

(B)

©

(D)

dw 2 _ 2y, —
zdz+(z a®)w =0,

regular singular point.
critical point.

irregular singular point.
ordinary point.

23. If the strain components are given by

o9
Cxx = Cyy = €37 = €xy =0, €5 = ™ and

dp . .
eyz =~ 5, where ¢ is a function of x, y only,
then ¢ satisfies

a%2p 0%
(A) ox oy constant

dp | dp _
B) Ix + 3y constant

dp 99 _
© ox oy constant
D) e + e _ constant

dx? ayz

24. Find which of the following statements is true:
Under homogeneous strain

(A) straight lines remain straight lines.

(B) parallel straight are
nonparallel straight lines.

transformed to

(C) a sphere is transformed into a sphere.

(D) a straight line is transformed into a
curved line.

25. V"y, is same as, where A = E+h,V=E — h
(A) V' Yyr
B) V'yi—r
©) V'ygr
(D) V¥
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26. Let f be an entire function such that f has a
zero at the origin of multiplicity 7. Then

(A) there exist §(> 0) and (> 0) such that
for |a| < &, the equation f(z) = a has at
least one multiple rootin 0 < |z| < 6.

(B) there exist §(> 0) and £(> 0) such that

for |a| < & the equation f(z) =a has

seven simple roots in 0 < |z| < §.

there exist §(> 0) and (> 0) such that

for |a| < €, the equation f(z) = a has a

root of multiplicity sevenin 0 < |z| < §.

there exist §(> 0) and &(> 0) such that
for |a| < €, the equation f(z) = a has no

rootin 0 < |z| < 6.

©)

(D)

27. Let f be a holomorphic function defined on
C\{0} such that f (%) = 0 for all positive integer n.
Then

(A) £(0)=0
(B) f(z) =0forall z
(C) f is bounded in any neighbourhood of 0,

(D) f(z) may assume all complex values
except possibly one.

28. Suppose that f is an entire function and
If(2)] < 1+ |2|%° for all z. Then
(A) f®(0) # 0.
B) fM(z) = 0 forall z.
(C) fD(2) # 0 for some z.
D) fD(z) =0onlyin|z| < 1.

sin? z dz

(=5

29. The value of the integral [ c C is the

circle |z| = 11is
(A) 2mi

(B) mi
(C) 3mi

i

D) 5
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30. The bilinear transformation, which maps the
points z = 1, i, —1 onto the points w = i,0, —i is

(A) 1-z
(B)
©)

(D)

31. Let
Then

(A)

gl y) = (x* —y%42xy), (x,y) € R%

the Jacobian of g at each point on R? is
non-zero.

(B) each point (x,y) # (0,0) has a
neighbourhood throughout which g is
one-one.

(C) g is one-one on some neighbourhood of
(0,0).

(D) the range of the function g is a proper
subset of R2.

32. Let f:[0,1] = R be defined by f(x) = x cos %
for 0<x <1 and f(0) =0. Then which of the
following is not true?

(A) f is Lebesgue integrable.
(B) f is Riemann integrable.
(C) f is of bounded variation.

(D) there exists a sequence of functions
fn:10,1] = R such that f, - f uniformly.

if x is rational
if x is irrational’

1,

-1 x €[0,1]

33. Letg(x) = {
Then
(A) g is Riemann integrable over [0,1].

(B) there is a closed subinterval [a, 8] of [0,1]
such that g is Riemann integrable over

[, B]
(C) g is Lebesgue integrable over [0,1]
(D) The Lebesgue measure of the sets of

points at which g is continuous is
positive.



2 e—TLt
34. Ify, =[] ——dt then

(A) {yn} converges to 0.

(B) {yn} convergesto 1.

(C) {yn} is not convergent.
(D) {y,}is divergent to +oo.

35. Choose which is not true.
(A) The space [P is a Banach space for
1<p<oo.
B) l9clP,1<p<qg<™
(C) coo € 17
(D) c and ¢y are Banach spaces.

36. If n pigeons are assigned to m pigeon holes
and m < n, then at least one pigeon hole contains
(A) at least three pigeons.
(B) at least four pigeons.
(C) at least two pigeons.
(D) None of the above

37. Let f: X = Y be a continuous function, where
X,Y are two topological spaces such that X has a
dense connected subset. Then

(A) f(X) has only one component.

(B) f(X) has at least two components.

(C) f(X) has at most countable number of
components.

(D) f(X) has
components.

uncountable number of

38. Let X be a normed linear space over
K(=Ror(C),x, € X\{0} and V ={Cx,:C € K}.
Then for any non-zero functional f on V,

(A) f is an isomorphism.
(B) dimension of kerf is same as that of V.
(C) Ker f # {0}.

(D) f is not an epimorphism.

1515-111

39. Suppose f:[0,1] = R is a continuous function
and g:[0,1] - R is a function which agrees with f
almost everywhere on [0,1]. Then

(A) g is necessarily continuous over [0,1].
(B) g is lebesgue measurable.

(©) {x €[0,1]: f(x) # g(x)} is necessarily a
countable set.

D) If {xe[0l]l:f(x)#g(x)} is a
singleton, then g is surely continuous
over [0,1].

40. Let C'[0,1] stand for the real normed linear
space of all real valued smooth functions over [0,1]
equipped with the supremum norm. Further let for
eachn € N, X,, € C1[0,1] be defined by

Xa(t) = [t2+= (¢t €[0,1]). Then

(A) {X,}is a Cauchy sequence in C1[0,1].

(B) there exists a subsequence of {X,}, which
converges to a point in C1[0,1].

(C) {X,} can not converge to any point in the
space C1[0,1].

(D) {X,}is a convergent sequence in C1[0,1].

41. The linear Diophantine equation 3x + 2y = 6
in two variables x, y
(A) has only 2 solutions.

(B) has more than 2 but finitely many
solutions.

(C) has all its solutions of the form
x=6+2ny=—-6—3n, where n is
any integer.

(D) has solutions for which none of the above
is true.

42. Let M be a Lebesgue measurable set in R and
Y: M - Pp(M)(< R) a homeomorphism onto Y (M).
Then

(A) Y (M) is Lebesgue measurable.

(B) For suitable choice of M and Y, Y(M) is
a non(Lebesgue) measurable set.

(C) Y(M) is a Borel Set.

(D) If pu(M) =0, then p[PM)]=0 ‘W
standing Lebesgue measure and u* for
Lebesgue outer measure.
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43. Let f € C[x] (the polynomial ring over C) be
an irreducible polynomial in the ring. Then

(A) f is necessarily of degree 1.
(B) f may be a non-zero constant polynomial.
(C) f may be a polynomial of degree 3.

(D) f may be a quadratic polynomial of the
form f(z) = az? 4+ bz + c (a # 0) over
C with b? — 4ac < 0(b,c € R).

44. Let y(G) be the (vertex) chromatic number of a
graph G of order n, then which one is true?
(A) Vn < x(@) +x(G) <n+1
B) 2vn < x(G) + x(G) <n+1
(C) Vvn < x(G) + x(G) < 2n
(D) None of the above

45. In a metric space (X, d),

(A) closure of an open ball
B(a,r)(a € X,r > 0) is the
corresponding closed ball
B(a,v) ={x € X:d(x,a) <r}.

(B) every open set is an F;-set.

(C) there exists a closed set A in X, which
strictly contains the set {x € X:d(x,A) = 0},
where d(x,A)= U d(x,a)

acA

(D) on a finite set X with n(> 1) elements, at
most n different metrics can be defined.

46. The remainder when 1!+ 2!+ 3!+ --- 4+ 100!
is divided by 15 is
(A) 1
(B) 2
) 3
(D) 5

47. Let X be a T;-space with exactly one non-
isolated point. Then X is

(A) T, but not necessarily T;.

(B) T3 but not necessarily Tychonoff.
(C) Tychonoff but not necessarily T,.
(D) T,

48. Let X and Y be metrizable topological spaces
and f: X = Y be a map. Then which of the following
is true?

(A) If f is a homeomorphism and X is
complete, then so is Y.

(B) If f is a homeomorphism and {x,} is a
Cauchy sequence in X, then {f(x,)} is
also Cauchy in'Y.

(C) If f is uniformly continuous and {x,} is a
Cauchy sequence in X, then so is {f (x,)}
inY.

(D) If f is uniformly continuous and X is
complete, then sois Y.

49. The set R with lower limit topology
(A) 1is not separable.
(B) is totally disconnected.
(C) is metrizable.
(D) contains at least one isolated point.

50. Which of the following is true for a topological
space X?

(A) Interior of a connected subset of X is
connected.

(B) Boundary of a connected subset of X is
connected.

(C) X is connected if X has a dense connected
subset.

(D) Intersection of two connected subsets of
X is connected.

51. Let X be a continuous random variable with
probability distribution F(x). Then F(X) is a random
variable

(A) with Poisson distribution in (0, ).

(B) with exponential distribution in (0, o).
(C) which is uniformly distributed over (0, 1).
(D) with Normal distribution in (—o0, ).



52. State which of the following statements in
connection with Dynamic Programming (DP) is false:
(A) In DP models, the number of stages is
equal to the number of subproblems.
(B) DP problems can be decomposed either
additively or multiplicatively.
(C) DP provides specific procedures for
optimizing subproblems of each stage.
(D) In any DP model, a reduction in the
number of constraints that bind all the
stages together can lead to computations
savings.

53. The withdrawal of items from certain inventory
without refilling in queueing systems can be stated as
(A) the pure birth process.
(B) the pure death process.
(C) the birth-death process.
(D) None of the above

54. The expected waiting time in the system is
10 min and expected waiting time in the queue is
5 min, then the service rate is

(A) =
(B) =
©) 5
(D) 10

55. Consider a gambler who at each play has
probability p of winning one rupee and probability
q = 1 — p of losing one rupee. Assuming successive
plays of the game are independent, the gambler will
eventually go broke when playing against a rich
adversary if the value of p is

(A) p=0.50
(B) p=0.51
(C) p=0.75
(D) p=0.99

1515-111

56. For the fixed effect model
yij = U + eij,i = 1,2, ,k,] = 1,2, ]
where y; is

(A) mixed effect

(B) fixed effect

(C) random effect

(D) None of the above

57. Suppose X has density
fx) = %e_@x > 0,0 > 0. Define Y as follows :

Y=KifK<X<KHK=0,1,2..
Then the distribution of Y is

(A) Normal

(B) Binomial

(C) Poisson

(D) Geometric

58. The regression line of X on Y

(A) minimizes the total of squares of
horizontal deviations.

(B) minimizes the total of squares of vertical
deviations.

(C) minimizes the total of squares of both
horizontal and vertical deviations.

(D) minimizes the total of squares of
perpendicular distances of the points from
the regression lines.

59. Which of the following is a contrast?
(A) 3Ty +T, =3T3+ T,
(B) T, +3T, +3T; + T,
(C) =3T, — T, +T;
DO TH+T, +T3+T,

60. To examine whether two different skin creams,

A and B, have different effect on the human body n
randomly chosen persons were enrolled in a clinical
trial. Then cream A was applied to one of the
randomly chosen arms of each person and cream B to
the other arm. Then the design is a

(A) CRD

(B) RBD

(C) BIBD

(D) LSD
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61. A series system consists of n independent
components. Let the life time of ith component
follows an exponential distribution with parameter
A, 1 =1,2,...,n. Then the lifetime of the system
follows an exponential distribution with parameter

n
(A) T4
i=1

(B) min(44,4,)
(©) max(44,4,)

D) > 4

i=1

62. The relationship between Average Sample
Number (ASN) and Average Amount of Total
Inspection (ATI) in sampling inspection plan for
attribute with fraction defective p is

(A) ATI = ASN

(B) ATI < ASN

(C) ATI = p.ASN
(D) None of the above

63. If we have last census population, migration,
births and deaths data for a region in a given period,
the population at the time t can be estimated by the
formula (using usual notations) as

(A) P,=P,+(B—-D)+(—-E)
(B) P=(B-D)+(~-E)

(©) P =Py{(B-D)+(I-E)}
(D) None of the above

64. Think of different columns of life tables like
Les 19,5 oL., and Ty. efs (expectation of life at age
15) is computed as

(A) 22

l1s

(B) ;=

lis
©) =
15

(D) None of the above

A-10

65. Let €, €p, ..
with zero mean

and ¢ be independent variables
and unit variance. Suppose
Ui = aé + €;,—o0 < t < oo. The process is

(A) stationary

(B) non-stationary

(C) oscillatory

(D) None of the above

66. If the trend line with 1975 as origin is
Y = 20.6 + 1.68X, then the trend line with 1971 as
origin is

(A) Y =20.6+6.72X
(B) Y =13.88 +1.68X
(C) Y =34.61+ 1.68X
(D) None of the above

67. For a population with linear trend, you will
prefer
(A) cluster sampling
(B) systematic sampling
(C) stratified sampling
(D) simple random sampling

68. The sampling with replacement, E (S?) is equal to

not 2

(A) ——o
LY

B) 150
N 52

©) t0

(D) ~o?

69. First canonical correlations will maintain the
following:

(A) Higher than any individual correlation
between one set and a variable of the
other set.

(B) Lower than the largest multiple

correlation between a variable of one set
and a variable of the other set.

(C) Higher than any individual correlation
both belonging to any set.

(D) None of the above



70. Let X and S be the sample mean vector and
sample variance-covariance matrix for a random
sample of size N drawn from N,(u, Z),Z > 0. Then a

Hotelling T? statistic may be constructed as
(A) (N=DE-p)'S™ &~ p
(B) N(x—p)'S™'(x—w)
2 x-S l(x—
(©) =@ — 'S (& — )

(D) 5 @ =pw'sTHE =)

71. Fisher’s Z-transformation is applied to
(A) sample standard deviation
(B) sample coefficient of variation
(C) sample correlation coefficient

(D) sample proportion

72. Large sample standard error of sample kurtosis
coefficient is

(A)
(B)
©)

D)

2R 3R Ble 2l

A-11 1515-111

73. Let X4, X,, ..., X, be a random sample of size

n drawn from a Gamma distribution with

pdf f(x;6,p) = 1= 0¥xP7,0 < x < o0,p > 0.

Which of the following statement is correct?
(A) (Z XiI1X, ij are jointly sufficient for

0,p).
(B) Z X; is sufficient for p, [[X,is
i i

sufficient for 9.
(C) Sufficient statistic does not exist.
(D) None of the above

74. Consider the problem of testing
Hy: X~ U (0,1) against Hi:X~U (O,g). Then for
some a¢ € (0,1),thetest w = {X:1—a <x < 1}is
(A) of size a
(B) ofsize<a
(C) unbiased
(D) None of the above

75. The characteristic function
distribution with density function

of Laplace

flx) = %e""',—oo <x<ois
(A)
(B) —
©) —

1+t

(D) —

1+t

t

1+t2
1
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