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PapERr 11
(MATHEMATICAL SCIENCES)

1. Let A be the set of all irrational numbers in
the open interval (-1, 1). Then

(A) Ahasamaximum but not a minimum.
(B) A has both maximum and minimum.
(C) infimum of A = minimum of A.

(D) both Sup A and Inf A exist.

2. Let W(¢) be the Wronskian of two linearly
independent solutions of the ordinary differential
equation

2y"+y'+y=0,teR.
Then, for all ¢, there exists a constant C € R such
that W(¢) is equal to

(A) Ce_tt
(B) Ce 2
(©) Ce*
(D) Ce 2

3. TheFourier cosine transform of the function

1, x| <a
F(x):{ is

0,|x|>a
2 sinas

(A) =
TS
1 cosas

B) 4=
s
1 sinas

© 4=
TS
1 sinas

(D) P
TS

4. Under the
w=f(z)= (

is mapped onto

transformation

2
) the lower half of the z- plane

(A) the upper half of the w-plane.
(B) acircular region in the w-plane.
(C) an elliptical region in the w-plane.

(D) a region of Cardioid shape in the
w-plane.

5. Let X ={x=(x )", [t €€ V) and there
existsNinNsuchthat x, =0 Vj > N } be anormed
linear space with the norm given by ||x[|., = Sup ‘xj ‘ .

j
Let 7:(Xx,H.)-> be
T(x)= Z k—’;, =( )

Choose the correct option:

given by

Jj=1

(A) (X,llllw) is a Banach space.

(B) T is a bounded linear functional on

(X, HL ) -
(C) Thereexistsunique ¥ = ( Vb, ) in
X such that

T(x) :ixl_)_/l_, sz(xl,x2,...) in X.
i=1

(D) There exists ayin X such that 7'is not
continuous at y.

6. If k£ and 7 are curvature and torsion of a
geodesic and k, and k, are principal curvatures,
then 12 is equal to

(A) (k,— k) (ky + k)
(B) (k,—ky) k

(©) (k—k,) (k—kp)
D) (k+k,) (k + ky)
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7. The spatial description of the velocity field
that corresponds to the strain rate tensor

0 0
0 0 te' +1| is given by
0 ted+1 0
e —t+1]
(A) 2
| 2te” -t |
e +1—1]
(B) 2z
| 2te” —t |
e -1
© 2
| te” +t
!
(D) 2z
| 2¢" —t

8. The sum of residues of the function

1(2)= sin z

18

atits poles inside the circle |z| =2
ZCoSz

(A) O
2

B) —
T

2
<© -

T
D) =

9. Whatis the number of automorphism of the
group Z, X Z, ?
(A) 1
B) 2
©) 4
(D) 8

10. Let g = (modn) and the integers a, b, n be
all divisible by d > 0. Then which of the following
18 true?

(A) 1E£(mod ﬁj
a d d
(B) ﬁzﬁ(mod 1)
d d d
©) ﬁzi(mod ﬁj
d b d
d_4f od™
® =% (mOd dj

11. Laplace transform exists when
(i) the function is piecewise continuous.
(i1) the function is of exponential order.
(iii) the function is piecewise discrete.
(iv) the function is of differential order.
Which of the following option is correct?
(A) (i) and (ii) only
(B) (iii) and (iv) only
(C) (1) and (iv) only
(D) (ii) and (iii) only



12. Let A and B be two real nxn matrices such
that det (AB) # 0. Then which of the following is
true?

(A) AB and BA have
characteristic polynomials.

(B) AB and BA have different Jordan
canonical forms.

(C) AB and BA have same minimal
polynomials.

(D) AB and BA have different minimal
polynomials.

different

13. Consider a Boolean function of n variables.
The order of an algorithm that determines whether
the Boolean function produces an output 1 is

(A) logarithmic
(B) linear

(C) quadratic
(D) exponential

14. Let G be a group of order 175. Consider the
following statements:

(I) The group G is abelian.
(II) The group G hasunique Sylow p-subgroups
for each prime p dividing O(G).
Choose the correct option:

(A) Statement (I) is true but statement (1)
is false.

(B) Statement (I)isincorrect but statement
(II) is true.
(C) Both the statements are false.

(D) Both statement (I) and statement (II)
are correct.

15-11

15. The general solution of the ordinary

differential equation
d’ y
dx?
a continuous, real valued function on (—o0, ) is

+y=f(x), x €(-%0,0), where f(x) is

(A) ¥(0)=cos(x+k)+C| " f(D)sin(x—n)dr
(B) y(x):Acosx+Bsinx+J.Oxf(x—t)sintdt
(©) y(x)=Acosx+Bsinx+jgf(x+t)costdt

(D) y(x)=Acosx+ Bsin x + J-(:f(t) sin(x —t)dt

16. The set {(xl,xz):x1 21, x; sz} is
(A) aconvex set.
(B) not a convex set.
(C) abounded set.
(D) an open convex set.

17. Let A and B be any two nxn matrices and

n n

tr(A)=2a; and "(B)=2.b; . Consider the
i=1 i=1

following statements:

(I) tr(AB)=tr(BA)
) #r(A+B)=tr(A)+tr(B)
Which of the options given below is correct?
(A) (I) only
(B) (II) only
(C) Both (I) and (II)
(D) Both (I) and (II) are incorrect
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18. The initial value problem

@jtx@:x, 0<x<1,t>0 and u(x,0)=2x
ot Oox
has

(A) aunique solution u(x, r) which tends
to oo as ¢ tends to infinity.

(B) more than one solution.

(C) asolution which remains bounded as
t tends to oo.

(D) no solution.

19. The equation

J.:d)(—y)ady =f(x), (0<a <) js referred as
(x=y)
(A) Fredholm equation
(B) Able equation
(C) Maxwell equation
(D) Picard’s equation

20. The plane curve of fixed perimeter and
maximum enclosed area is

(A) arectangle
(B) acircle
(C) asquare
(D) an oval

21. The extremal of the functional

I[y(x)]= Iol(y(x) —%(y'(X))zjdx satisfying

y(0)=0and y(1) = 1 is
2

w3
3 2

w3
2

© 5

22. In Newton-Cotes formula, if f(x) is
interpolated at equally spaced nodes by a
polynomial of degree two, then it represents

(A) Trapezoidal rule
(B) Simpson rule
(C) Three-eight rule
(D) Booles rule

23. If the set X ={1,2,3} and
r={¢,{l},{2,3},X} be the topology on X, then
which of the following is not t-closed?

(A) ¢
B) X
© (1,2}
D) {2,3}

24. The number of elements in the symmetric
group S5 which have their own inverse is

(A) 25
(B) 24
© 27
(D) 26

25. Let (X1,||'||1) and (X2,||-||2) be normed
linear spaces and let X = X, x X, be the product
vector space. Which of the following does not
define a norm on X? Here, x € X is of the form
(x,x,) where x, e X|,x, €X,.

(A x ll=max {[l x; [l 1%, [}
1
4 4 A
@) lxll={llx I + 1 1)

©) llxll=min{[lx I, 1 x, Il }

D) llxll=31x; [l +51x; I,



26. Inafluid flow, which of the following have
the same forces acting on them?

(A) Geometric similarity
(B) Conditional similarity
(C) Dynamic similarity
(D) Kinematic similarity

27. LetA, Bbecomplex nxn matrices. Consider
the following statements:

(I) If A, B and A + B are invertiable, then
A~'+ B7! isinvertiable.
(I) If AB is nilpotent, then BA is nilpotent.

am (a+51) =a2+(31)
Which of the following is true?
(A) (I) and (II)
(B) Only (I)
(C) Only (II)
(D) Only (III)

28. Which of the following sequences/series of
functions are uniformly convergent on [0, 1]?

(A) fn<X>=1 1 p

+Xx

(B) f,(x)=(cosmn!x)"

cos(m X)

©) f(0)= Z

m

(D) f,(x)=n*x(1-x*)"

29. The characteristic of the ideal fluid is
(A) compressible
(B) forced vortex flow
(C) fluid velocity is uniform
(D) viscous in nature

15-11

30. Let 7= {xe R|xis transcendental } and let

0

S:{Zz—mxne{o, 2}}

n=1
following is true?

(A) Both S and T are countable sets.
(B) T is countable but S is uncountable.
(C) Both S and T are uncountable sets.
(D) T is uncountable but S is countable.

. Then which of the

31. Consider the ordinary differential equation

dy

2
22-nd2 Doy g
dx? d

Which of the following statements is
correct?
(A) x=0is an ordinary point.
(B) x =2 is the only singular point.
(C) x =0is a regular singular point and
x =2 is an ordinary point.

(D) x =0 and x = 2 are regular singular
points.

32. Thenormal curvature of the curve u=asin0,
v=acos0 on the surface r=(u, v, u*—v?*) at the origin
for 6= 1/6 is

(A) 0
B) 1
<€ 2
(D) 4

33. What is the number of non-singular 3x3
matrices over F,, the finite field with two elements?

(A) 168
(B) 384
© 2°
(D) 3°
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Zsinz
34. The integral, I ———dz, isequal to
|z]=27 (z—m)
(A) 4mi
B) —4mi
(C) —4n?i
(D) 4n%i

35. The radius of convergence of series

[ee)

2

n=0

x"+n -
n
—.  and Zlﬂ X" respectively are

n 70
(A) o, 0
® 1,1
© 1,0
(D) 0, ©

36. Which of the following is not true?

(A) {1, 2x, 3x2,...} a
independent set in C[O0, 1].

is linearly

(B) Set of all Hermite polynomials forms
an orthogonal set.

(C) Setofall Legendre polynomials forms
an orthogonal set.

(D) Orthonormal sets in a Hilbert space
are always enumerable.

37. Theeigenvalues of boundary value problem

d2y

—2+Xy=0,xe(0,n),K>0,

dx

y(0) =0, y(n)— y'(xr) =0 are given by
(A) A=nn)?, n=123,..

B) A=n’,n=1273,...

© A= knz,where k,,n=1,2,3,... arethe
roots of k =tan(km) .
D) A= knz,where k,,n=1,2,3,... arethe

roots of k +tan(km)=0.

38. What is the number of abelian groups of
order 1800 up to isomorphism?

A) 1
(B) 3
© 4
(D) 12

39. If an entire function f{(z) has a pole of order
n at infinity, then

(A) f(z) is a constant.

(B) f(2) is a polynomial of degree n.

(C) f(2) is a polynomial of degree <n.
(D) f(z)isatranscendental entire function.

40. A general solution of the partial differential
62z 2 82z
——a

equation — =
ox’

5 =0 is of the form,

(A) z=f(y+ax)+g(y—ax).
B) z=f(y—ax)+gx).
©) z=f(y+x)+ag(x—y).
D) z=fy+ax)+g(y).

41. Which of the following statements is true?
(A) Let f: (0, 1) > (0, 1) be such that
1
| flx) = fy) | < > |x — y| for all
x,y € (0, 1), then f has a fixed point.
(B) Letf:[-1,1]—[-1, 1] becontinuous,
then f has a fixed point.
(C) Letf: [0, 1] — [3, 4] be continuous,
then f has a fixed point.
(D) Let f: R — R be continuous and

periodic with period 7> 0, then there
exists no pointx, € R s. 7.

3

f(x) = f(x0+
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42. Consider a particle of unit mass falling
freely from rest under gravity with velocity v.
If the air resistance retards the acceleration by cv,
where c 1s a constant, then

Ay v=_[1+e7].
C

®) v=_[1+e ],
C

© v=_,l1-e“]
C

o) v=_2[1-¢].
C

43. Which of the following real-valued function
defined on open interval (0, 1) is uniformly
continuous?

(A) f(X)=COS(lj
X
B) fx)="2
X
C) f)=

(D) f(x)=

R

1
sin—
X

44. Let p be a prime number and n be a natural
number. The order of the Galois group of the
polynomial x? " _1 over the finite field F b 18

A) p-1
B) 1
© p
(D) n

15-11

45. Which of the following is not true?

(A) Products of Hausdorff spaces are
Hausdorff.

(B) Products of compact spaces are
compact.

(C) Products of regular spaces are regular.
(D) Products of normal spaces are normal.

46. In which of the following cases, there is no
differentiable function f from the interval S onto
the interval 77

(A) §=[0,1],T=R
B) $=0,1), T=R
(C) §=(,1), T=(0,1)
D) S=R,T=(0, 1]

47. The function ¢(x) = 1 + Ax is a solution of

the integral equation x = j :e"_éd)(é)d& if

(A) A=-1
B) A=1
C) A==-2
D) r=2

48. Let Wiand W, be the expected waiting time
in system and queue and L, and L, be the expected
number of customers in system and queue, then

L Ly
(A) W, W,
Ls Lq
_>_
(B) W, w,
L _ Ly
© W, W,
(D) W, W,
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T
D) O<L<—
(D) 1

50. The values of a, b, ¢ such that

[ reod= h[af(o) )+ Cf(h)}

is exact for polynomials f(x) of degree two

are
1 1
(A) a=0,b=5,c=§
2 1
(B) a=0,b=§,c=g
1 1
(D) a=0,b=5,c=5

51. Let G be a simple undirected planar graph
on 10 vertices with 15 edges. If G is a connected
graph, then the number of bounded faces in any
embedding of G on the plane is equal to

(A) 6
B) 5
© 4
(D) 3

X-10

52. Forametricspace X, which of the following
is correct?

(A) IfXiscountably compact,then X need
not be compact.

(B) If X is compact, then X need not be
countably compact.

(C) If X is compact, then X need not be
sequentially compact.

(D) If X is compact, then X need not be
connected.

53. If f(z) is analytic in the region |z| < R and
|f(2)|<M on |z|= R, then

(A) f(0)=0

(B) If’(O)IS%
©) [f'O]<MR
D) |/'O<M

54. Which of the following statements is false?

(A) Inametricspace (X, d)every convergent
sequence is a Cauchy sequence.

(B) In a metric space (X, d) a Cauchy
sequence may not be convergent.

(C) In a metric space (X, d) containing
infinite number of elements, for any
two distinct elements x, y € X, there
exists a point z in X such that

d(x,2)=d(z,) = %d(x, .

(D) For a metric space (X, d), the set X
consists of one point if any bounded
sequence in X is convergent.



55. For Ec R and a € R, define
E+a={x+a:xeR}and

aEz{ax:xelR},

Which of the following is correct?
(A) m(n(E+e))=n(m(E))+e
B) m(n(E+e))=m(E)+ne
© m(n(E+e))=nm(E)
D) m(n(E+e))=m(nE)+e

where m is the Lebesgue measure.

e -1

jz,zeC\{O}

(A) aremovable singularity at z =0.
(B) asimple pole at z=0.

(C) asimple pole at z=1.

(D) apole of order two at z = 2.

56. The function f(z) :(
has

57. For neN, define

nx .. .. .
—if xisirrational
f () =31+n’x and let

n , if xisrational
a=lim [ f (x)dx. Then

(A) each f, is Lebesgue integrable and
a>0-.

(B) not all f,’s are Lebesgue integrable
and a=0.

(C) each f, is Lebesgue integrable and
a=0 .

(D) not all f,’s are Lebesgue integrable
and a>0.

58. Let A be a connected open subset of R*.
Then the number of continuous surjective functions
from closure of A in R?to the set of rationals Q is

(A) 1
B) 0
©) 2
(D) infinite

X-11

15-11

59. What is the total variation of f(x) = sin2x
on [0, 2m]?
(A) 1
(B) 2
©) 4
(D) 8

60. Let A be a 3 x 3 real matrix having
eigenvalues 1,0and 1. Then the determinant of the
matrix [ + A2 is

(A) 4
(B) 5

< o
(D) 2022

61. Let C be the field of complex numbers.
Then the vectors a.=(a,,a,), B=(b;,b,)in ¥ (C),
the two-dimensional vector space over C, are
linearly dependent if

(A) a b,=a,b,
(B) a,a,=b, b,
©) a;b,+a,b;=0
(D) a,b,—a, b,=0

2 3 4

62. The series —~ =~ 4 * <X
I+x 1+x* 1+x 1+x*

is
(A) divergent for all x > 1.
(B) uniformly convergent for 0 < x < 1.

(C) not uniformly convergent for
0<x<l.

(D) divergentforO<x< 1.
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63. A particle of mass m is moving under an

inverse square central force % (u, a constant).
r

Then the Lagrangian and Hamiltonian of the

particle are

. : P n
A L:ﬂ(r2+r262)+E,H:— 2=
(A) 2 r 2m_p’ P2l or
_ -
2 r 2ml " r] o
_ -
©) L="0(2+r0) 2 m=L el
2 r 2ml " 2] r
_ -
m. : 1 p
(D) L:?(r2+r262)—%,H=% pr2+r—g +%

64. The dual of the Linear Programming
problem Minimize ¢x subject to Ax > b and x > 0
is

(A) Maximize b'w subject to ATw > ¢ and
w > 0.

(B) Maximize b"w subject to ATw < ¢ and
w > 0.

(C) Maximize b'w subject to ATw < ¢ and
w is unrestricted.

(D) Maximize b"w subject to ATw > ¢ and
w 1s unrestricted.

65. Which of the following permutations is an
even permutation?

1 2 3 45
(A)

321 45

1 2 3 45
(B)

2 3 5 41

1 2 3 45
©

1 3 4 5 2

1 2 3 45
(D)

2 3 4 5 1

X-12

1. Consider the following statements:
the variance.
the variance.
that the mean is zero.

mean is either 1 or 0.

(A) (i) only

(B) (1) and (iii) only

(C) (i), (iii) and (iv) only
(D) (i1), (iii) and (iv) only

along with some error, i.e.,x'=x+8x and

y'=y+8y are observed, where the two error
with x and sy

numerically

(A) smaller than that between x and y.
(B) greater than that between x and y.
(C) equal to that between x and y.

and y.

following would be applicable here?
(A) Binomial distribution
(B) Geometric distribution
(C) Multinomial distribution
(D) Negative Binomial distribution

66. Suppose that we have a data set consisting
of 25 observations, where each value is either O or

(i) The mean of the data cannot be larger than
(i1) The mean of the data cannot be smaller than
(iii)) Themeanbeing same as the variance implies
(iv) The variance will be O if and only if the

Which of the above statements is/are true?

67. In observing height (x) and weight (y) of

some individuals, one gets measurements on them

terms are uncorrelated and also € is uncorrelated
is uncorrelated with y. Then the
correlation coefficient between x' and 'is

(D) smallerin some situations and greater
in other situations than that between x

68. A box contains np white and ng black balls,
where p + g = 1. It is required to obtain the
probability that exactly (x + k) draws will be
required to produce ‘k” white balls. Which of the
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69. Suppose X, X,,..
from U (0, 1)
X M <X ) <-
statistics. Then for r < s, the correlation coefficient

between X, and X, is

1

n—s\2

(A) (n_r)
(B) (n s+1)
n—r+l

r(n—s+1)]2

© {s(n r+1)}

{r(n s)}

sn—r)

70. The points of discontinuity of the
distribution function F(-)

(A) do not always exist.

(B) form an uncountable set.
(C) form atmost a countable set.
(D) cannot be determined.

., X, arei.i.d.observations
distribution and let
<X ) be the corresponding order

(D)

71. Suppose X and Y are random variables
with E(X) = E(Y) = 0, Var(X) = Var(Y)=1 and
Cov(X,Y) = 0-25. Then which of the following is/
are always true?

\2

(@) P{x+2v]>4}

\2

(b) P{X+2vI>4
4

(©) P{x+2r|>

A
NN RN IR =N E

j
}
b=1

d) P{x+2v>4

(A) (a) only
(B) (b) only
(C) (b), (c) and (d) only
(D) (c) only

72. Let X, X,, X5 and X, be i.i.d. random
variables having a continuous distribution.

Then P{X;< X, < max(X,, X4)} equals

A l
(A) 2
B l
(B) 3
C l
©) |
D —1
(D) 5

73. A and B have, respectively, (n+1) and n
coins. They toss all their coins simultaneously.
Then the probability that A will have more heads
then B is

(Assume all the coins are fair.)

74. Which of the following statements is
correct?

(A) Anextremely small p-value indicates
that the actual data differ markedly
from that expected, if the null
hypothesis were true.

(B) The p-value measures the probability
that the null hypothesis is true.

(C) The p-value measures the probability
of making a type II error.

(D) The larger the p-value, the stronger
the evidence against the null
hypothesis.
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75. A decision rule 0 is said to be admissible if

(A) dis as good as any other rule.
(B) & is better than some other rule.

(C) there exists no other rule which is as
good as 9.

(D) there exists no other rule which is
better than 0.

76. For a sequential probability ratio test of
strength (o, B), for testing Hy: 6 = 6, against

f(X’el)

»Y0
OC function, where f (X, 0) is the density of X
under 0, the ASN function is given by

H,:0=0,if Z=In and L(0) denotes the

[1-L(0)] lnﬂ + L(0) lni
o 1

(A) =
Ey(Z)
[1-L(O)] lnL + L(B)In 1=p
(B) 1-a 04
Ey(Z)
l-a

L©®)In

+n—uwmﬁ¥

©
Ey(2)

1-a

LO)In—2— +[1-L(0)]In
(D) 1-p

Ey(Z)

X-14

77. Suppose X, X, ..., X,, are i.i.d. N(u, 62),
where both p and o? are unknown. Consider the
following statements:

(a) Uniformly most accurate confidence
interval for o? with confidence
coefficient (1-a) exists.

(b) Shortest length confidence interval
for u with confidence coefficient
(1-o) exists.

(c) Fixed-length confidence interval for
p with confidence coefficient (1-a)
exists.

(d) (Z XY Ve j is minimal sufficient
i=l =l

for (u, c?).

Which of the following statements is/are
true?

(A) (a) and (c) only

(B) (d) only

(C) (b) and (d) only
(D) (b), (c) and (d) only

78. The probability mass functions fy(x) and
f1(x) of a discrete random variable X under H, and
H,, respectively, are given in the following table:

X 1 2 3 4 5 6
fox) | 0-01 0-01 0-01 0-01 0-01 0-95
fitx) | 0-05 0-04 0-03 0-02 0-01 0-85

The best test of size 0-03 for testing
Hy: X ~ fy against H : X ~ f| has power
(A) 0-09
(B) 0-12
(©) 0-14
(D) 0-86




79. Let X|, X,, ..., X, be i.i.d. random variables
having N(u, 6?) distribution; p € R, 6>> 0. Define

XXX

1
W="1">
2n” o0

Then W, as an estimator of o2, is

(A) biased and consistent.

(B) unbiased and consistent.
(C) biased and inconsistent.
(D) unbiased and inconsistent.

80. Suppose X;, X5, ... is a sequence of i.i.d.
random variables with common variance c>> 0.

n 1 n
Let Y, 212)(21'—1 and Z, =—2X2i .
g =

Then the asymptotic distribution (as n—) of

Jn (Y, -z,) is
(A) N (O, 1)
(B) N (0,0

(C) N(0,25?
(D) degenerate at 0.

81. {X,} is a sequence of uniformly bounded
and independent random variables. Define

n
si = ZVar(Xi)‘
i=1

Then

(A) CLT holds if and only if 52— as
n—>0.

(B) CLT holds if 5> —0 as n—».

(C) CLT holds if and only if sz remains
bounded as n—0.

(D) CLTholdsonlyif s,% remains bounded
as n—»oo.

X-15
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82. In ANOVA, if observed F-statistic’s value
is less than unity for different levels of any effect,
which of the following is true?

(A) Thenullhypothesisisalways accepted.
(B) Thenull hypothesisisalways rejected.

(C) Decision on acceptance/rejection of
null hypothesis depends on the
tabulated F-value.

(D) No conclusion can be made.

83. For a BIBD (10, 3; 6, 5; 2), the number of
plots in the design is

(A) 15
(B) 6
(©) 10
(D) 30

84. Suppose that we are carrying out a
23 factorial experiment. Each replication is divided
into 23 blocks. It is known that AD, BE and ABC
are confounded along with the generalised
interactions. The treatments in the control block/
principal block are

(A) (1), acd, bce, abde
(B) (1), ad, be, abc
(C) (1), abde, bcd, ace
(D) (1), bed, ace, cde

85. In a Randomised Block Design with ‘p’
levels of treatment, ‘g’ blocks and ‘m’ observations
per cell, the d.f. (degrees of freedom) due to error
is

A) p-D@-1@m-1)
(B) pq (m—1)

©) @-D@-Dm

(D) pgm -1

[ Please Turn Over ]
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86. Consider a stratified random sampling
scheme with cost function

k
C=a+ Zcinl-
i=1
(Symbols have their usual meaning)

Neyman’s allocation holds good if the
following is satisfied:

(A) §;=85,=58;=...=5;
B) ni=ny,=...=m

(C) NS =NySo=...= NS,
D) C;=Cy=...=C,

87. Insurveysampling, the regression estimator
and the ratio estimator are equally good and are in
fact identical if

(A) the regression of y on x is a straight
line through (0, 0).

(B) the regression of y on x is a straight
line with a non-zero intercept.

(C) the regression co-efficient is 0.

(D) the regression co-efficient is 1.

88. In estimating population mean, the ratio
estimator will be more efficient than the ordinary

estimator y under SRSWOR if

1C
A) p<——
) Py

1C
B) p=-—*
® p=3¢"

1C
©C) p>——=
P 2¢C

y

(D) S_X>l&

s, 2c,

X-16

89. Two judges rank four competitors as
follows:

Judge Competitor
1 12 ]3] 4
X 31421

Y 3 1|42

For testing independence of rankings of the
two judges, Kendall’s 7 coefficient has the value

(A) -0-33
(B) -0-10
(©) -023
(D) 0-33

90. Suppose A, ~W,(n,2),Ay~W,(ny,2) and
A,and A, are independent. Also suppose A (A) and

A, (A) denote, respectively, the largest and the
smallest characteristic root of the matrix A. Then

Wilk’s A statistic is defined as
(A) A=A)l(A+A)!
(B) A=A (A +AD™
(©) A=A A Y
(D) A=n(AATAY™)

91. X and Y are two p-component random
vectorssuch that X ~N,,(0,%), Y ~N,(0 ,> Hand
X and Y are not necessarily independent. Then
var( X 'Y ) equals

(A) tr ()
B) (X
© p

D) 2p
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92. Consider the linear model
yi=0;,+20,-20;+¢
v2=0,+360,-05;+¢,
y3=0,+ 05+ &3

where y; are observations, 6; are parameters and g;
are uncorrelated random variables with mean zero

and constant variance fori=1,2,3. Then, which of
the following is true?

(A) 2y,—y,—ysisanunbiased estimator of
6,—46;.

(B) 2y1 — Vot 3 is the BLUE of 91— 493

(C) Yo— 3y3 is the BLUE of 91— 493

(D) y,— 4y;is an unbiased estimator of
6,—46;.

93. Consider a linear model E(Y) = Xf,
Var (Y) = 6>, where X is the design matrix of
order n X p (n > p) having rank r < p. Then, which
of the following statements is necessarily true?

(A) The set of estimable linear functions
form a vector space of dimension r.

(B) IfE(c'Y)=0for some non-zero vector
¢, thenthere exists afunction /'S which
is not estimable.

(C) Ifalllinear functions!'Bare estimable,
then r # p.

(D) The set of functions c¢'Y with
E (c'Y) = 0 form a vector space with
dimension r.

94. Which one of the following is true?

(The functions are defined in the context of
a life-table)

1 o0
(A) Tx :Elx + le+t
t=0
®) Te=2 L
t=0
1 o0
© Tx :Elx + le+t
t=1

@) Te=D L
t=1

15-11

95. Crude Birth Rate (CBR) is to be considered
as
(A) ratio
(B) probability
(C) rate
(D) All of the above

96. A three-unitparallel system hasindependent
components with reliabilities 0-2, 0-3 and 0-4,
respectively. The reliability of the system is

(A) 0-886
(B) 0-664
(C) 0-336
(D) 0-024

97. In a 3oc-control chart, if the quality
characteristic follows the normal distribution, then
the probability that the subgroup quality
characteristic will be between two limits under
control situation is

(A) 09793
(B) 09379
(©) 09739
(D) 0-9973

98. Let ¢,,g,,,... and & be independent

variables with zero mean and unit variance.
Suppose U, =a §+¢,,—0 <t <oo. The process is
(A) stationary
(B) non-stationary
(C) oscillatory
(D) evolutionary

[ Please Turn Over ]
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99. Trend value of atime series of each timepoint 100. For a transition probability matrix P, sum
is not available in use of the method of of the entries of each row of P*is
(A) Graphical Approach (A) O
(B) Semi-Averages B) 1
(C) Least Squares <) 2
(D) Moving Averages (D) 4
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