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MATHEMATICAL SCIENCES
ParEr I1

1. Let G be acommutative group of order 202. Then
the number of element(s) of order 2 in G is

(A) 1
(B) 2
€ 4
(D) 101

2. In the group of all invertible 4 x 4 matrices with
entries in the field of three elements, any Sylow
3-subgroup has cardinality

(A) 3

(B) 81
(C) 243
(D) 729

) 1
3. The zeros of the function f(z)=sin (Ej are

given by,

(A) z,=—,n=%1,£2, ..

(B ——1——1 n=+1+2
z +l, £2, ..

) 2 nm’ T

( ——1+—1 n==%1,%+2
z L, 2, ..

© 2 nn’ T

1
= —., n=%1,+2, ..
D) z, nTc+m[,n , ,

d .
4. The value of J.—Z ,where C: |z+3i|=1is
Cz(z+m)

(A) mi
B) —m
©) 2mi
(D) 0

5. A nonconstant entire function
(A) has at least one zero in C.
(B) cannot have finite number of real zeros.

(C) cannot have countable number of zeros in a
bounded region of C.

(D) cannot have uncountable number of zeros
in C.

6. LetA={ze C:|z—2|+|z +1|=3}. Then
(A) A is a bounded, closed subset of C.
(B) A is an unbounded proper subset of C.
(C) A=cC.

(D) A is an unbounded subset of C which is not
closed.

7. The value of the integral I %(e)dz is given

lz}=1
by
(A) 2mi cos(e)
(B) mi cos(l)
(C) 2mi sin(e)
(D) mi(ef +ei)

8. Total number of zeros of the function
f(z)=z* -5z +1 within the annulus 1<|z|<2 is
A) 1
B) 2
<) 3
D) 4
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9. Which of the following statements is not true
(zec)?

(A) X z" and X Z%z have the same radius of
convergence.

(B) X z" converges nowhere on the boundary of
the disk of convergence.

© Zz%z converges everywhere on the

boundary of the disk of convergence.

(D) X z” convergeseverywhere on the boundary
of the disk of convergence.

10. Let {x,} be a sequence of real numbers. Then
lim x, exists if and only if
n—®
(A) lim x,, and lim x,, ; exist.
n—® n—

(B) lim x,, and lim x,,,, exist.
n—» n—>0

(©) lim x,,, lim x,,,; and lim x;, exist.
n—o n—o n—©

(D) lim x3, and lim x,, exist.
n—»oo n—o

11. Let f:[0,1]—(0,1) be a continuous function

and f,(x) =(f(x))n for all n € N. Then

(A) {f,} converges to f pointwise but not
uniformly.

(B) {f,} converges to funiformly.

1 1
(C) lim j £, (x)dx = j F(x)dx.
% 0

1
(D) lim j £, (x)dx=0.
n—)ooo

12. Consider the following statements:

S| : Every monotone function on [a, b] is of
bounded variation on [a, b].

S, : Every continuous function on [a, b] is of
bounded variation on [a, b].

S5 : Every function of bounded variation on
[a, b] is absolutely continuous on [a, b].

S4 : Every absolutely continuous function on
[a, b] is a function of bounded variation on
[a, b].

Then,

(A) only S; and S, are correct.
(B) only S| and S5 are correct.
(C) only S| and S, are correct.

(D) only S, and S, are correct.

13. If E c R is uncountable, then
(A) E has no limit point.
(B) E has countably many limit points.
(C) E has uncountably many limit points.

(D) E has finitely many limit points.

14. If a function f:(—a, a)\ {0} —(0, «0) satisfies

L
f(x)

(A) lim f(x)=0.

x—0

lim ( Fx)+ ] =2, then

(B) lim f(x)=1.
(©) lim f(x)=2.

x—0

(D) lim f(x) does not exist.
x—0



15. If fis a real valued function which is continuous
on R and satisfies

)

and f'(0)=2, then f(2) isequal to

_S®+ O
2

X+y
2

Vx,yeR, f(0)=1

(A) 2

B) 0

(O

(D) 3

16. For what value of K, the function
. -1
S =2 o ed,2)
f(x y)= tan = (3xy—6)

K (x, »)=(1,2)

is continuous at (1, 2)?

(A)

| =

W —

(B)

©)

Alw K=

D)

17. ¥ log (1] is a homogeneous function of x and
x

y of degree
(A) 0
B) 1
© 2
D) 3

18. The degree of splitting field of f(x)= oo
over Q(set of rationals) is
(A) 8
B) 2
© 4
(D) 6

X-5
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19. Which of the following statement is not true?

(A) EveryEuclideanringis aunique factorization
domain.

(B) Every unique factorization domain is an
Euclidean ring.

(C) Every integral domain can be embeded in a
field.

(D) Ring of polynomials F[x], where F'is afield,
is a principal ideal ring.

20. Which of the following is/are correct?
(i) Centre of special linear group SL, (3) is a cyclic

group.
(i1) Order of centre of complex special orthogonal

group SO;(n) is 2.
(iii) SL,(3)/Z, Z is the set of integers, is simple.
(iv) SO,(3)/Z, Z is the set of integers, is simple.
(A) Only (i) and (ii)
(B) Only (iii) and (iv)
(C) Only (i) and (iv)
(D) All of the above

21. Let F, denote the field %Z , where pis a prime
and Z isthesetofintegers. Let /7, [x] be the associated
polynomial ring. Then which of the following ring(s)
is/are field?

(i) Fs[x]/[x2+x+1]

(i) F [x]/[x3+x+1]

(iii) £ [x]/[x3+x+1]

(A) Both (i) and (ii)
(B) Both (ii) and (iii)
(C) Both (i) and (iii)
(D) All of the above
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22. Consider the dihedral group

D, ={e, v, r2, 13, f, 1of, r2f, r3f}

with 74 =e = f2 and 1f = fr7!

Then the product 73f 7~! f=1 3 fi* corresponds to

A f

®) 1f

© rif

(D) rf

23. The number of subfields of a field of cardinality
3100 is
(A) 3
B) 9
(C) 25
(D) 100

24. Let R ={(Z Z) lae R} . Then with respect to usual
addition and multiplication of matrices R forms a(an)

(A) Noncommutative Ring without identity.

(B) Commutative Ring with identity but not an
integral domain.

(C) Integral domain but not a field.
(D) Field.

25. Let A be a 3 x 3 matrix with real entries such that
det (A) = 6 and the trace of A is 0. If det (A + I) = 0 where
I denotes the 3 x 3 identity matrix, then the eigenvalues
of A are

(A) -1,2,3
®B) -1,2,-3
©) 1,2,-3

D) -1,-2,3

26. Let A be a 2 x 2 real matrix such that trace of
Ais 5 and determinant of A is 6. Then the eigenvalues of
the matrix A — 24 + I, (where I,is 2 x 2 identity matrix)
are

(A) 1,4
B) 2,3
(©) 5,6
(D) 11,30

27. Let V be a vector space of all 4 x 4 real matrices

and T: V = R be a map, defined by

T(A)=trace A, A€V .

Then

(A) Tis not a linear map.

(B) Tis alinear map and dim (Ker T) = 8.
(C) Tisalinear map and dim (Im T) = 1.
(D) Tis alinear map and dim (Ker T) = 16.

28. Forapositive integer n, let P, denote the space of
all polynomials p(x) with coefficients in R such that
deg(p(x))<n andlet B, denote the standard basis of
P, givenby B, ={l, x, x2, ..., x,} . If T : P, > P, isthe

linear transformation defined by

X
T(p(x))=x2p'(x)+ [ p(t)dt and A=(a;)
0
is the 5 x 4 matrix of T with respect to the

standard bases B; and B, , then

3 7

(A) a3 =7 and a33 =3
3

(B) a32 :5 and a33 = 0

7

(C) a3y = 0 and ass :g

(D) a32 = 0 and a33 = 0



29. Which of the following matrices is a Jordan
block?

(A)

SO
SN
N— O

(B)

SO W
SOWO
W —=Oo

©)

SO~
S b=
h—_O

D)

SO W
O W=
W oo

30. Let x; and x, be two real numbers. Then which
of the following is a convex set?

(A) X, = {(xl, Xy) X2 +x,2 = 16}

(B) X, ={(x, x,):x,2 2 4x,}

{
©) X; ={(x1, Xy) XXy S4}
{

(D) X4: (xl,xZ):xl SS, x2 23}

31. Consider the optimization problem,
Maximize z =2x +x;x, +3x,
subject to X2 +x, =3,

Then Global maximum of z

(A) isequal to %

(B) isequal to %

(C) occurs at more than one point.

(D) does not exist.

15-11

32. Let a and P be two positive real numbers. If the
number of optimal solutions of the LPP

max z =ox+py

subject to
3x+4y>7
x+y<20
x>0,y20
isinfinite, then which of the following is possible?
(A) a=3,p=4
B) a=4,=3
C) a=3,=3

(D) oc:%,B:Z

33. Zeroopportunity costin the optimal transportation
table for a non-basic variable indicates

(A) unbounded solution.
(B) no feasible solution.
(C) degenerate solution.

(D) the existence of alternative optimal solution.

34. In a primal problem, the 4th constraint is an
equation and the 3rd variable is unrestricted in sign. Then
the nature of the 4th dual variable and the 3rd dual
constraint will be respectively

(A) unrestricted in sign and equation.
(B) non-negative and equation.
(C) non-negative and inequation.

(D) unrestricted in sign and inequation.

35. The subspace {(x, y)|y=ex} of the usual

topological space R? is homeomorphic to
(A) Unitcircle
B) Q
©) R
D) R-Q
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36. Let T, be the topology generated by the family of
all open disks on R? and let 7, be the topology generated
by the family of all open squares on R2. Then

(A) T, and T, are non-comparable.
(B) T is strictly smaller than 7>.
(C) T, is strictly smaller than T
D) =T,

37. State which of the following is correct:
(A) Derivedsetsinatopological space are closed.

(B) Derived set of a subset of R (real line) under
usual topology is closed.

(C) Closed subsets of acompacttopological space
are not compact.

(D) Compact subsets of a Hausdorff space are
not closed.

38. Which of the following is not correct?

(A) Bounded operators defined on normed linear
spaces are continuous.

(B) Compact operators need not be a completely
continuous operator.

(C) Identity operator is not always continuous.

(D) Identity operator is always continuous.

39. Let S ={c;} be an infinite orthonormal set in an
incomplete inner product space V. If S is complete, then

n
(A) lim || x—Z(x,c,-)c,- =0V xeV
e i=1

2 & 2
®) IxI" =[x e[ VxeV
i=1

(C) for
Viox=y

any x,yeV, (x¢) =, ¢)

(D) V X, y € V: <x7 y> = z<xa ci> <ci7 y>
i=1

X-8

40. The norm of the linear functional f defined on

Cl-1,11by f(x)= Tx(t)dt - jx(t)dt is
@o ’
®) 1
©) 2
(D) 3

where C [-1, 1] denotes the Banach space of all
real valued continuous functions x(¢) on [-1, 1] with

norm given by || x|/ = max |x(?)].
te[-1,1]

41. The equation of Cauchy stress quadratic at

1 0 0
1S

0 20
0

P(x, x,, x3) for a state stress (Tij) = [
0 3

(A) 5x2 + 2x,2 + 3x32 = constant
(B) x2+ 2x,2 + 2x32 = constant
(C) 2x2+ 2x,2 + 3x;32 = constant

(D) X2+ 2x,2 + 3x;32 = constant

(where symbols have their usual meaning)

42. A fluidelementhasavelocity v =—y2xi +2yx2/ .
Th ti t (x, ¥) (1 IJ'
e motion at (x, y) =| —=,1] is
2

(A) rotational and incompressible.
(B) rotational and compressible.
(C) irrotational and compressible.

(D) irrotational and incompressible.



43. Ifthe Hamiltonian of adynamical system is given
by H =p,q, — P> q> — aq;® + bg,% where a and b are
P> —bg, is

4

constants, then 22 "%2

(A) afunction of ¢; only.

(B) a function of ¢; and ¢,.

(C) aconstant.

(D) a function of Pi> 41> P2>9>.

44. State which of the following is not correct.

(A) Point transformations are also canonical
transformation.

(B) Contact transformations are canonical
transformations in extended phase space.

(C) Gauge transformations are canonical
transformation.

(D) Undercanonical transformation Hamiltonian
equations need not be invarient.

45. The Lagrangion L of a dynamical system is
L= é’lz +q°22 +K1q12 and P)> P, are the generalised
momenta corresponding to the generalised coordinates

41> 9, (with K, aconstant). Then the Hamiltonian H is
given by

(A) H=p?+p?’-Kgq?

1
(B) H=2(p’+p?)-Kig?
©) H=4(p?+p2)-Kq’

1
(D) H=4(p’+p?)-Kig?

15-11
46. The solution of the initial value problem

82 46u

, satisfying the
Er™

t>0,—0<x<+00

conditions u(x, 0) = x, % (x,0)=0 is

(A) x
(B) 2x

© <

(D) 2¢

47. Solution of the Cauchy problem u, +xu, =0

with u(0, y)=siny is

(A) u(x, y) =sin (y % 2)

(B) u(x,y)zsin(x % )

(C) u(x, y)=sin (xy %)
(

|

N | —

(D) u(x,y)=sin|xy+

0%u 0%u 6 u
o2 Y oxdy o’ =0is

48. The nature of

(A) parabolic on the parabola )2 =4x in the
xy-plane
(B) elliptic outside the parabola 32 =4x in the

xy-plane.

(C) hyperbolic inside the parabola y2 =4x in
the xy-plane.
(D) parabolic everywhere in the xy-plane.
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49. The partial differential equation of the set of all
right circular cones whose axes coincide with z-axis is

w g
(B) yg—iﬂg—;
© #8E=rTs
(D) 75 62 - 2%

y

50. If M and N be two smooth functions from R*to R,
then the form “Mdx + Ndy” is exact if and only if which
of the following is/are true?

(i) 3 a smooth function f such that Mdx + Ndy = af

6M _ON
(i) ™ for all x and y

(iii) curl (Mi +Nj)=0
(A) (i) and (i)
(B) (i) and (iii)
(C) (ii) and (iii)
(D) (), (ii) and (iii)

51. A solution (upto third approximation) of the

equation Z:—y =y+x such that y=1 when x=0 by
x

Picard’s process of successive approximation is
4 5

3

x> x" X
A) y=l+x+x2+% 3 +& +120
B . JRCI—
( ) y= +x+x +?+ﬁ

3
© y:1+x+x2+%

X

(D) y_1+x+—+ 6

X-10

52. Consider the boundary value problem
=0, xe(0,n),y (0, m),
u(x,0) =u(x, n) =u(0, y)=0.

Any solution of this boundary value problem is of
the form

Uyr +uyy

(A) Z a,, sinh nxsin ny

n=1

(B) Z a, cosh nxsinny

n=1

(C) z a, sinh nxcosny
n=1

(D) z a, coshnxcosny

n=1

53. Letfbe areal-valued continuous function on R.

Let A={xeR|2< f(x)<+/5}, B = Q and C be the
Cantor ternary set. Then

(A) A, B, C all are Borel sets.

(B) only A is a Borel set, but B, C are not Borel
sets.

(C) only A, B are Borel sets, but C is not a Borel
set.

(D) none of the A, B, C is a Borel set.

54. Let E be a subset of R . Then

(A) if Eis Lebesgue measurable then E'is a Borel
set.

(B) if E is not a Borel set then E is Lebesgue
measurable.

(C) if E is a Borel set then E is Lebesgue
measurable.

(D) If E is a Borel set then E is not Lebesgue
measurable.

55. Let(X,S,A)bean arbitrary signed measure space.
Then

(A) (X,S,A)maynotadmita Hahn decomposition.
(B) (X, S, L) admits a Hahn decomposition.
(C) A may not admit a Jordan decomposition.

(D) A admits a Jordan decomposition which is
not necessarily unique.
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56. The Fourier transform of f(x)=e M is
2 1
(A) N7z k214

z
B) \2

K*+4

T 1
© N2 k21

2 1
(D) \/; K?+1

(where K is the transform variable)

57. Let L {y(#)} denote the Laplace transformation
t

of y(t) and [y(x) y(t—x)dx =16 sin(4r). Then
0

L {y(¢)} is given by
8

(A) i—rz —
18
® e

4p
©) t—/—
[p2 +42

(D) +—4

[p2 +42

where p is the transformed variable.

58. The rate of convergence of the interation process

2
_1 3a _ X i i
Xy =35 L6+x—2—L] if x, —a is

a
(A) 2
(B) 3
© 1
(D) 4

15-11

3

2_dxdy numerically by
y

33
59. On evaluating
I
Simpson’s % rd rule one would get the value
26
A 2
100
B) 15
20
© 3
2

S

0
o

60. The eigenvalues A of the integral equation

2r
y(x)=4 Isin (x+1t)y(t)dt are
0

11
(A) 27’ 2«
® 1,1

T T
(C) T,— T
o 2, -2

T T

61. A characteristicnumber A and the corresponding
characteristic function @(x) of the homogeneous

Fredholm integral equation with Kernel

x(t-1), 0<x<¢t

t(x-1), t<x<1f ¥

K(x,t)=

(A) A=—72, ¢(x)=sinzx

(B) A=-27%, ¢(x)=sin2zx

(C) A= 27?%, ¢(x)=+coszx
(D) A= 7%, ¢(x)=+cos2zx

62. The equation of the circular hellix is
(A) x=acost, y=bsint, z=ct
(B) x=acost, y=asint, z=bt
(C) x=acost, y=asint, z=ct?

(D) x=acost, y=bsint, z=c
where a, b, ¢ are constants.
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63.

The number of positive integers between

1 and 1000 which are divisible neither by 2 nor by 5 is

64.

(A) 100
(B) 300
(C) 200
(D) 400

The complete graph of n vertices contains two

edge disjoint spanning tree if and only if

65.

(A) n<3
B) n>4
(C) n<4
(D) n=3

Which of the following curve can give an

extremum of the functional,

66.

J(y(x)) = j (32 +12xy)dx »
0

,_dy

= = =9

»(0)=0,y( =1Ly Ir
(A) y=x2
(B) y=2x2

C) y=x3
(D) y=2x

Suppose X, X,, ..., X, are iid Cauchy (0, 1)

variables. Which of the following is not ancillary?

(A) Max (X, .., X))—-Min (X, X,, .., X)
(B) Min (X, .., X )-X
Max (X, .., X )—Min (X, X,, .., X )

© TMax (x,. . X )—Min (X,, X,, . X,)]

™ Xy,

X-12

67. Consider a finite population U ={l, 2, 3} with

pUL 2 =1,

(13 =4, pU2.3) =

Then which of the following is not true?

A =%,
n=¥

7r1+7r2+7r3=1

(B)
©
D)

T, + Ty + 74 =2

[ 7, :first order inclusion probability of the k-th

unit]

68. Suppose ¥, y,, y; are iid observations from

N(0, +6,, 1) distribution. Then

(A) ML estimator of 0, is ;.

(B) ML estimator of 6, is ¥ .
(C) The family of distribution is not identifiable.

(D) 0, and O, are separately estimable by the

method of moments.

69. Consider literacy rate estimation in a certain
locality. The investigator wants the estimation error to be
at most 2% with at least 90% confidence. What will be
the minimum sample size (rounded to the next integer)

for the study?

(A) 625
(B) 1200
(C) 97
(D) 59



70. Suppose E(y,)=E(y,)=p,
Var(y,) =502, Var(y,)=20?

Cov(y,, y,)=02.
Which of the following is BLUE of £ ?

Wty
A) AN
(A) 5

® (3034}

©) @

(D) 2t
5

71. Suppose X is distributed with PDF

fx)=

€T _o<x<w.
(=7

Then P{X — |X| =0} equals
(A) O
B) 1

1
© 1

D)

ENES

72. Suppose X, ..., X, are iid observations from

Bernoulli (9) distribution. If it is known apriori that
1 <6< / , then expected Fisher information, 7(0)

based on n observations is

@ 1="00

(B) 1(9) =ﬁ

(© 1(0)=")

(D) not defined

X-13
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73. If @ is an estimator of @+1 such that
P(O=0+1)=1-n > and P(B=0+n+1)=n 2, then
(A) 0 is not consistent
(B) 0 is consistent and MSE — 0 as n—> .
(C) 0 is consistent but MSE +» 0 as n—> .

(D) @ is consistent but MSE — o0 as n—>®.

74. Suppose 6 observations 5-1, 5-6, 7-8, 8-1,9-2 and
10-3 are available from a continuous population indexed

by F(x—0).Alevel 0-05ssigntestfor H : 0 =0 against
H, : 0 # 0 rejects the nullhypothesis if number of positive
observations is either at least 5 or at most 1. Then a
confidence interval of @ with confidence coefficient at
least 95% (but less than 100%) is

(A) [56,9-2)

(B) [5-6,10-3)

©) [5°1,92)

(D) [5-1,10-3)

75. If the P value of a test is 0-02, then

(A) it must be rejected at 1% level of
significance.

(B) it cannot be rejected at 5% level of
significance.

(C) it must be accepted at 1% level of
significance.

(D) itis rejected at 5% level of significance.
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76. Based on a single observation X, consider testing

Hy: X ~ py(x) against H, : X ~ p,(x), where

X Py(x)  p(x)
-1 0-02 0-03
0 0-03 0-07
1 0-45 0-03
2 0-03 0-07
3 0-02 0-50
4 0-02 0-10
5 0-03 0-05
6 0-02 0-05
7 0-03 0-03
8 0-30 0-02
9 0-05 0-05

Then the number of non-randomized size 0-05
tests for the above problem is

(A) «
(B) 12
©) 17
(D) 10

77. Let X;, i=1(1)n be iid Poisson (0) variables. If

T=X2— l,then
n

(A) TisMVUE of 92 and attains Crammer-Rao
lower bound.

(B) Tisnot MVUE of g2 and attains Crammer-
Rao lower bound.

(C) Tis MVUE of 92 —@ and attains Crammer-
Rao lower bound.

(D) Tis MVUE of 62.

X-14

78. If X;,i=1(1)5 areiid observationfroma N(8, 1)

5
distribution, ZX ; is observed as 25. If it is known that

i
i=1

0 <0, then maximum likelihood estimate @ satisfies

(A) 0=5
(B) 6=2
©) 6=-1
(D) 6=0

79. If A and 2 are the maximum likelihood estimators

of M and 2. based on a random sample of size N from
Np (}L, Z), then

(A) fi and 3 are unbiased estimators of L and
2. respectively.

(B) £ is unbiased for p where as 3 is not

unbiased for 2.

© 2 is unbiased for 2 where as {L is not
unbiased for L.

(D) None of the above statement is correct.

80. Let A~W, (n,X), A and ¥ are partitioned as

4o 4, 4, (2 2 .
44 and 2= respectively,
21 ‘2 20 Xy

where 4, and 2, are matrices of order ¢ X ¢, g < p.

Which of the following statement is correct?
(A) Ay ~W,_, (m Xp)

-1
(B) Ajp =4y — Ay Ay Ay ~W, (”=211'2)

-
where X, =22, 20 Xy

©) 4, ~ w, (”a Z22)

(D) None of the above statement is correct.
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81. Let {Xn =n ZO} be a branching process with
X, =1and P(s) be the probability generating function

of X;.LetY =X +X,+..+ X bethetotalnumberof

individuals up to the nth generation and H, (s)be the

probability generating function of ¥, . Then H,,, () is
(A) sH, (s)

B) sP(H,(s))

82. For a non-homogenous Poisson process
{N (t), t> 0} , the correlation coefficient between N(s)
and N(¢) for s<tis

N
A)

N
(B) \f;

©) st

(D) st

83. Let X be a non-negative integer-valued random
variable satisfying the condition

P(X2m+1|X2m)=P(X 21)
for every non-negative integer m.
Then the distribution of X is

(A) Exponential

(B) Poisson

(C) Geometric

(D) Binomial

15-11

84. Let X|, X,, X5, X, be independent N(0, 1) random
variables. The distribution of ¥ = X| X, — X5 X, is

(A) Logistic
(B) Cauchy
(C) Normal
(D) Laplace

85. If Pxy is the correlation between X and Y, the

correlation between U and V, when U = a + ¢X and
V=b-dY (a,b,c,d>0)is

(A) Pxy

b
(B) g_d Pxy

© Tefa] xr

(D) =Pxy

86. Let X|, X5, X3, X, be independent and identically
distributed random variables with probability density
function

f( ) 1, O<x<l
X)=
0, otherwise.

If X4 and X1, are order statistics, then

£(x - (1))

) 3
B) +
© 2
D) 3
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87. Let F(x) be a distribution function (d.f.) given by

88. Which of the following is not a characteristic

0 , x<0
F(x)=

%+ (l—e*x), x>0.

B [—

Then which of the following is correct?
(A) Fisadiscrete d.f.

(B) Fis a continuous d.f.

(C) Fis amixture of d.f.s

(D) None of the above statement is correct.

function?

89.

(A) cos ht

(B) cost

© 1+cost

I

ol
D) e ,0<a<2.

Let {4,} be a sequence of events such that

y :{{a,b,c,d} ,
{b,d,e, [},

Then which of the following is correct?

if n is odd

n . . .
if n is even

(A) lim4, = lim4,
(B) limd, =1{b,c,d,e, [}
(©) limd, = {b, d}

(D) nh_Ii}oA” doesn’t exist.

X-16

90. Consider a one-way ANOVA set up with 5
treatments. However, after scrutiny, it was found that all
observations were multiplied wrongly by 10 and obtained
SS (Treatment) = 7-50 and SS(Error) = 3-25. If F, and
F,, are the F' values based on the correct and wrong set
of observations, respectively, then

(A) F, = 10F,
(B) Fw =F,
(©) F,<F.

(D) F, =10°F,

91. For a symmetric distribution, which of the
following is not necessarily true?

(A) Mean = Median
(B) Mean = Median = Mode

(C) First and third quartiles are equidistant from
median.

(D) First and third quartiles are equidistant from
mean.

92. A second degree polynomial regression of y on x
was fitted based on A pairs of (x;, y;) values. The following
actual and fitted values are obtained

However, Y, was missing. Then

(A) nothing can be said about the value of 21
based on these

(B) Y% =10
© % =11

D) %, =12
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93. If Nisthe incidence matrix of a symmetric BIBD
(v=>, r=k, 1), which of the following is not true?

(A) (r— ) ) is always a perfect square.
B) NN=(@r-MI,+r1l
(C) |N| is any positive real number.

(D) NN'=(r-MI1,+111

94. Among the designs CRD, RBD, LSD
(A) only CRD is orthogonal.
(B) only RBD is orthogonal.
(C) only LSD is orthogonal.
(D) all are orthogonal.

95. Trend value of a time series of each time point is
not available in use of the method of

(A) graphical
(B) least squares
(C) moving averages

(D) None of the above

96. For the first order auto-regressive series
Uy =aU+¢€,,,lal<],where ¢€,’s are independent
with zero mean, then the correlogram is

(A) d*
(B) a’*

1
(C) ak
1

(D) a *

15-11
97. The relation between standarized death rate and

crude death rate of aregion A is (STDR) , = C (CDR) N

Here the expression of the adjustment factor ¢ with the
usual notation is

Smp S
>R Y mpP!
. PN AN
NPV YT
o 2P XR
D WY s
(D) None of the above

(A)

98. Force of mortality at age x, u, is

1 dl,
(A) Z dx

g 4
B -

dl,
© ——

1 dl,
D) TG

99. A three unit parallel system has independent
components withreliabilities 0-2,0-3 and O-4 respectively.
Then the reliability of the system is

(A) 0024
(B) 0-336
(C) 0-664
(D) 0-886

100. In control chart for fraction defective for varying
subgroup sizes, the control limits in standardized method is

(A) LCL=p-3 /@,UCLWH /@

(B) LCL=p-3\p(-p),UCL=p+3\p(-p)
(C) LCL=-3,UCL=3
(D) None of the above
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