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MATHEMATICAL SCIENCES
Paper - 11

Note :  This paper contains hundred (100) objective type questions of two (2) marks

each. All questions are compulsory.

1. The number of pairs of integers a and b

satisfying 0 <a <b and a” =b*is
(A) O

(B) 1
©) 2

(D) infinite

(2n)!(3n)!
2. Let nz(‘) 7Y

o 1

— (I) and

n=1

n2n

(A) Series (I) converges and series (II)

diverges

(B) Series (I) diverges and series (II)

converges

(C) Both the series (I) and (II)

converge

(D) Both the series (I) and (II) diverge

Paper 11

2n+1 |
is

3. Th i D"
e series nzz}( ) 3015

(A) Divergent
(B) Convergent
(C) Conditionally convergent

(D) Absolutely convergent

4. The radius of convergence of the power
series

Sl 1)

(A)

(B)

o |

(C) 4e

(D) e*
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S. The set[e, ] N Qs 8. The sum of the series

(A) compact

(B) connected 1> 1P+2° 17+2°+3° _
—+ + +....1s
1! 2! 3!
(C) compact but not connected
(D) neither compact nor connected (A) 6
e
6. Suppose that g : R—R is continuous (B) 6
on R and g(x) =0, for every rational x. 17¢
Then
17e
) g(v7)<0 © —
®) g(+7)>0 o) 6
17
© g(v7)=0
71#0
) g(v7) L

lim —— |
9. The value of n—e (1+\/§)“ is
7. Let fn : R — R be differentiable for each
n=1,2,..,with |[f/(x)| <1, forallnandx.

) A) 1
Assume limf (x) = g(x). Then A)
(A) g is continuous for all x (B) +<
(B) g is continuous only for x >0 ©) 0

(C) g s continuous only for x <0

(D) \2

(D) g1is not continuous

K-2620 3 Paper 11



10. Which one of the following statements

1s false ?

(A) If fis bounded and has finitely many
discontinuities on [a, b], then f is

Riemann integrable on [a, b]

(B) If f is monotonic on [a, b], then f is

Riemann integrable on [a, b]

(C) If fis continuous on [a, b], then f is

Riemann integrable on [a, b]

(D) Iffand g are not Riemann integrable
on [a, b], then fg is not Riemann

integrable on [a, b]

11. Let f: R?> — R'be defined by
X .
f(x,y) = >, if (x, y) # (0, 0)
X" +y

and f(0, 0) = 0. Which one of the
following statement is true ?

(A) D, 1(0,0)=0
(B) fis not continuous at (0, 0)
(C) D,(0,0)=0

(D) fis continuous at (0, 0)

Paper 11
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12. liml l+%+...+L =
n—e 1) 3 n+1

(A) 0
(B) o
©) 1

(D) limit does not exist

13. Let R denote an arbitrary 3 X 4 matrix
of rank 2 and O denote the 3 x 4 matrix
all of whose entries are 0. What is the
rank of the following 12 x 16 matrix ?

R O R O
R -R R -R
O R O R
O O O R
(A) 2
(B) 4
() 6
(D) 8

14. Let A be areal 2 x 2 matrix such that AS=1
but A* # I, where I denotes the identity
matrix of size 2 x 2. Then the trace of A
equals

(A) £2
(B) 0
(©) =1
(D) +
V2
K-2620
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1

2
15. Let M be a real 3 x 3 matrix which has 18. The matrix (1
X

) is positive definite
0, 1 and — 1 as eigenvalues. Which of

if and only if
the following is not true of M ?

(A) x>0
(A) M8+ M*=M° + M2 @)X>%
(B) M7+ 3M? + 2M = M® + 2M* + 3M3 1

(C) X> g

M?+ 3M?+ 2M = M® + 2M* + 3M

(© + 3M?*+ + +3 D) x>2

(D) M° + 3M?+ 2M = M°®+ 2M* + 3M?
19. Let V be the vector space of all n X n

real skew-symmetric matrices. Then
16. A 4 x 4 real matrix has rank 3. What is dim_V is

the rank of its adjoint ? 1
(A) 5 n(n+1)

(&) 3 (B) n>— 1
(B) 1 n

©) 3
(©) 2

1
(D) E(H —Dn
(D) cannot be determined from the

given data 11
20. Let A = 4 1) Choose the correct

17. How many different (non-equivalent) statement in the following.

non-degenerate symmetric bilinear (A) A is not diagonalizable

forms are there on R*? o ) o
(B) A isdiagonalizable and its diagonal

(A) 2 form is 30
0 -1
B) 3 o (—3 o)
(C) A is similar to
(C) 4 0 1

(D) infinitely many

-1
(D) A is similar to 0
0 -3

K-2620 5 Paper 11



21. Let x, y, z be linearly independent

vectors in R*. Then, the vectors x +y,

y+zand z + x are
(A) linearly independent
(B) linearly dependent

(C) linearly independent only if X, y, z

are pairwise orthogonal

(D) will span a 2-dimensional

subspace of R*

22. The dimension of the subspace W of
R", where W is given by

W={(x,x,..x)xeR,1<i<nand
X, +X,+..+x =0}is
n

(A) 0
(B) n
(C) n—1

(D) 2

Paper 11
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23. Number of ways of selecting 30 elements
from a set of 101 elements where order
does not count and repetitions allowed is

101
(A) | 7
101
B) | 7o
©) 130
30
131
D
(D) -

24. If pis prime number and g is a non-zero
element of the field IFP with p elements,
then the order of g in the multiplicative
group, IFP \ {0}

(A) is always p
(B) 1s always less than p — 1
(C) 1s always greater than 1

(D) can be less than p — 1

25. The number of generators of the cyclic

group of order 30 is
(A) 20 (B) 8
©) 1 (D) 15

K-2620



26. If R is a ring of cardinality 25 and with
a multiplicative unit, then

(A) R may not contain a field

(B) R contains an ideal not equal to (0)

and not equal to R
(C) The only ideals of R are (0) and R

(D) R contains a field with 5 elements

27. If R is a unique factorization domain,

then
(A) R s a principal ideal domain
(B) R is a Euclidean domain

(C) Any sub ring of R is a unique

factorization domain

(D) R may have a non-zero prime ideal

that is not maximal

28. The number of monic irreducible
polynomials of degree 2 over the field

IF7 of 7 elements is

(A) 21 (B) 28
(©) 42 (D) 49
K-2620
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29. The polynomial
f(X)=X+X3+X?+X +61s

(A) irreducible over the field of

rational numbers

(B) irreducible over the field of real

numbers

(C) product of two irreducible
polynomials over the field of

rational numbers

(D) product of three irreducible
polynomials over the field of

rational numbers

30. In the symmetric group S, on four
symbols, the number of elements of

order exactly 4 is
(A) 8
(B) 3
O 1

(D) 6

Paper 11



31. In the polynomial ring R[x] over real

numbers, which one of the following is

true ?

(A) Every ideal in R[x] is generated by

an element of degree 1

(B) Every ideal in R[x] is generated by

an element of degree <2

(C) Every primeideal in R[x] is generated

by an element of degree <2

(D) Every maximal ideal in R[x] is
generated by an element of degree 1

32. Which one of the following quotient

rings is a field ?

(A) F [X]/X*+ X+ 1, where F.is the

finite field with three elements
B) Z[X]/ (X -3)
O QIX]/X*+X+1

D) F[X]/(X?+X*+ X+ 1), where F,

is the finite field with two elements

Paper 11
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o 9
33. F0r|z|<1,HZZIOkm=

k=0 m=0
z
2
1+z

(A)

z

1-2
1

1+z

1

1—-z

(B)

(®)

(D)

(=53 n 2
34. The series (Z—+n—nj, (z € C),
n! z

n=0

converges for
(A) |z]<1
B) |z|>1
©) |z]=1

D) z#0

35 | | -1 -

2mi ), 2 —1)
(A) e

(B) e 2

() e—1

(D) 2e

K-2620



36. Let R? be given the usual topology.

Consider the following subsets of R,
A={(xy,z) € R} xyz=0}
B={(x,y,2) € R*|xyz=1}
C={(x,y,2) e R®|xX*+y*+ 72 =1}

Then which one of the following

statement is correct ?

(A) A and B are homeomorphic
(B) A and C are homeomorphic
(C) B and C are homeomorphic

(D) B and C are nonhomeomorphic

37. Let A and B be subsets of a topological
space X. Then which one of the following

need not be true ?
(A) AUBcAUB
(B) AnBcANB
(C) A—-BcA-B

(D) AUBCc AUB

K-2620
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38. Which one of the following statement

1s correct ?

(A) Finite topological spaces are never

connected

(B) Infinite set with finite complement

topology is connected

(C) If X is connected and A is a proper
subset of X then BdA = ¢

(D) A connected space is always path

connected

39. Which one of the following statement is

correct ?

(A) RY in the box topology is

metrizable

(B) RY in the product topology is

metrizable

(C) R'in the product topology is

metrizable

(D) R"is not metrizable

Paper 11
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40.

41.

The path components of the subspace
Y=(-1,m)u(e, 5 u(5,8) of Rare

(A) (-1, m), (e,5)and [5, 8)

(B) (=1,5) and (5, 8)

©) (-1, m)u (e, S U5, 8]

(D) [-1, 5] and [5, 8]

If f, and f, are linearly independent

solutions of y” + p(x) y* +q(x)y =0,
then

686

(A) p(x)=— y
fzfl - flfz
SO i
fif; -6,
fit, - 6f]
X)=—=——=-
(B) p(x) PE+ 1T,
q(X) — f2,f1’+ fl”fz
fif; — L]
£/ -1
X)=—=——="and
(C) P(x) PE_fH,
q(X) _ lef‘lll_ f‘llfsz
fif; - Lff
(D) p(x) =221 ang
f2f1 - flfz
q(X) — fzfl”_ flf2”
fif, - Of,

Paper 11
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42. For the initial value problem y” =y*+ 1,

y(0) =0, the largest h such that, existence
of the solution in | x | < h, predicted by
Picard’s theorem is

A by
®) Y
© )

(D) 1

43. The general partial differential equation

of second order for a function of two
independent variables x and y

9’z 0’z
T—+1f(x,y,2p,9)=0

S
¥ oxdy ’ dy

ox>

where R, S and T are continuous

functions of x and y and possessing
partial derivatives defined on some
domain D on the xy-plane, then it is

said to be

(A) Parabolic at a point (X, y) in D if
S?2—4RT >0

(B) Hyperbolic at a point (x, y) in D if
S?2—4RT =0

(C) Elliptic at a point (x, y) in D if
S?—4RT <0

(D) Hyperbolic at a point (x, y) in D if
S?—4RT <0

K-2620
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44. If u=u(x,y) is a solution of the Cauchy’s 46. Given the following data

problem 3—z+u§—l;:6x,u(0,y)=3y, X 1121418

then the value of u (1, 1) is fx)| 3 |7 |21|73

(A) 2 the piecewise linear interpolating
(B) 3 polynomial for I <x <2 1is

O 1 (A) p(x)=4x + 1

(D) 4
(B) p(x) =4x -1

(C) p(x)=6x-3
45. The sufficient condition for the

convergence of Newton-Raphson (D) p(x)=2x +3

R f(a ) .
iteration scheme a_, =a_— M is

" f'(ay) ’ 47. The functional
2
(A) |f(a)f'(a,) <[ f"(a,)] Ilyl= (& +y” —2ty")dt withy(0)=0
0
5 and y(2) = 3 has
) @G
[f (an)] (A) no solution
©) f(an)f'(a;l) <1 (B) an infinite number of solutions
[f”(an)]

(C) exactly two solutions

0 [f@)" @)
[f'(a,)]

1 (D) a unique solution

K-2620 11 Paper 11
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48. If y(t) =t+ [ y(s)ds. then which of the
0

|
3n—l ’

following statement is true ?

(A) The iterated kernels are (

(B) The resolvent kernel is 3

1
©C) y=t+—
YTy

A
(D) y()=t+ [sds
0

49. The solution of the Initial value problem

d’y . dy
S22 3y=2¢e
dx? dx Y

y(0)=2,y(0)=4,is

—10sinx,

3
(A))H:5€X+2€“—ex+2amx—smx
3 3x —X X .

(B) y:Ee +2e " —2e +2sinx—cosx

3 1
© y:Ee“+26“—EeX+2ﬁnx—cmx

3 1
(D) y:Ee“+Ee“—2€+2ﬁnx—amx

Paper 11
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50. The eigenvalues of the Sturm — Liouville
problem are

(A) Complex with negative imaginary
part

(B) Complex with positive imaginary
part

(C) Real and negative

(D) Real and non-negative

51. The Green’s funcztion for the boundary

value problem d_y+ Ay =X,
dx
y(0)=y(%)=0 is
x(l—g);
T
(-2}
| T

(B) G(x,t) =+

0<x<t

t<xSTy2

(A) G(x,t)=

0<x<t

t<x£%

t(1+2—x) ; 0<x<t

(1+2—X) ; t<x£7‘32
T

x(1+£) ; 0<x<t
T

2x
kil B T
(Hn) ; t<xs/2

K-2620
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52. The solution u(x, y) of a Poisson’s
equation in a square

u, tu =-L[x|<L|y[<l,u=0at
x=*landaty==x11is

(A) %(1—x)(1—y2>

(B) %(1—x2>(1—y>

S5 2 2
©) Tg+x A +y7)

5 2 2
(D) E(l_x A-y7)

53. If H,, is the iteration matrix of
Gauss-Seidal Scheme, H; is the
iteration matrix of Jacobi scheme for
solving AX = b, then which one of the

following is true ?
(A) p(Hy) = [p(H))P
(B) p(H) = VP(H))
(©) p(Hy =p(H)

(D) p(Hy) = [pH)F

K-2620
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54. Let p(H) be the spectral radius of
the iteration matrix H, the rate of

convergence of the iterative method is
(A) y=er®

(B) y=log,[p(H)]

(C) y=—log, [p(H)]

(D) v=2log,[p(H)]

55. If E, AV, o are the shift, forward,
backward and central difference
operators respectively, then which of

the following 1is not true ?
(A) A=E-1

(B) V=1-E"

(C) 0=E-A

(D) §=E"_V

Paper 11



56. Which of the following is the value of
£’(2.0) obtained by using the method

based on linear interpolation for the

following data ?

1 |0 1 2

x. 2.0 2.2 2.6

£ 10.69315]0.78846|0.95551

(A) 0.49619
(B) 0.19642
(C) 0.47655

(D) — 0.47655

57. If u_+ u_ = 0 in a given region, then
XX yy
u(x, y) cannot have a relative maximum

or minimum inside the region unless
(A) u(x, y) = sinx cosy

(B) u(x, y) =Xy

(C) u(x,y) is constant

(D) u(x, y) = Vx y’

Paper 11
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58. The integral equation for the boundary

dzy

value problem i Ay =0 with
X

y(a) = y(b) = 0 can be transformed to

(A) Non homogeneous Fredholm

integral equation

(B) Homogeneous Fredholm integral

equation

(C) Volterra integral equation of first
kind

(D) Volterra integral equation of second

kind

59. The solution of the integral equation
00 = x-+ | O is
0
(A) cosx
(B) sinx
(C) sin'x

(D) tanx

K-2620



60. In a simple pendulum of fixed length [
and bob mass m, 0 being the generalized

co-ordinate, then for small 6, the Lagrangian

of this system can be written as

(A) L(8,0)= %m(zzez —gl16%)
(B) L(6,6)= %m(zzez ~g0)
(C) L(8,6)= %m(lzé —g10)

(D) L(6,6)= %m(ﬁéz +g10)

61. In a Markov chain, states i1 and j are
communicating. Then which one of the

following is not true ?

(A) Either both are transient or both are

persistent

(B) Both have same period

(C) Ifj is aperiodic, then stationary
solution lim p;; = %L , where p, is
n—w ij

the expected number of transitions

to state j

(D) p;=p;

K-2620
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62. A test statistic is distribution-free under

the null hypothesis means

(A) The distribution of the test statistic

does not depend on parameter 9

(B) The distribution of the test statistic

is always continuous

(C) The distribution of the test statistic
does not depend on the distribution

from which sample was drawn
(D) The distribution of the test statistic

is a discrete distribution always

63. Data on rainfall for the month of
June 2016 is available for Bengaluru
city. Which one of the following tests is
most appropriate when the distribution

of rainfall is random ?

(A) Run test

(B) Wilcoxon Rank-Sum test

(C) Sign test

(D) Median test

Paper 11
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64.

6S.

LetX,X,..., X beiid Poissondistribution
with mean A. Given that Xis = AN

estimator with mean A and variance

A ) )
—.Then c AN estimator of e* with
n

asymptotic mean and variance is

- =y
(A) e _ AN e_x,e j
(B) € ~ AN e, e

(©) e~ AN| e

(D) & - AN

For a random sample of size n from the
Poisson distribution with parameter A,
the MLE of ¥(A) = (1 + A).e™is

(A) (1+nXX,).e™™
B) (1+nX).e™
©) (1+X).e™

D) (1+X).e”™

Paper 11
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66. Let X ~N (2, 1), Y ~ N (=1, 1) and

67.

68.

I = (-2, 2). Which of the following is
true ?

(A) P(Xe D)>P(Ye
(B) P(Xe )=P(Y e I)
(C)P(XeD<2P(Yel

(D) 2P (X e D)<P(Y e I)

Let X be a binomial (n, p) and
3
p(X=n)= EP(X =n-1),then

(A) n=1o,p=y4
(B) n=2o,p=y4
(©) n=20,p=%
(D) n=10,p=%

Let X have pdf f(x) =2x,0 <x< 1. What
is the pdf of the median of a random

sample of size 3 from X ?
(A) 12x*(1 —x*,0<x< 1
(B) 12x3(1 -x?),0<x<1
(O) 12x¥(1-x),0<x<1

(D) 12x3(1 —x%),0<x < 1

K-2620
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69. Let X havea exponential distribution with 71. Given that a Poisson process N(t) =n, the
pdf f(x . A) =e™, x >0, A > 0. Then the
p" (0 < p < 1) quantile of this r.v. X is

arrival times of nevents s, s,,..., s_have
the same distribution as that of n order
(A) Mog (1 —-p) statistics corresponding to n independent

random observations from
(B) —Alog (1 -p)
(A) Gamma(n, A)

1
—log(1 -
(C) 5 log(l-p) (B) Uniform (0, t)

D) —log(l—p)
©) A o8P (C) Exponential (At)

(D) Binomial (n,%)

70. Let {X } be a sequence of independent
random variables such that

72. Let {X } be a Markov chain with state
{0, 1, 2} with following transition
probability matrix

1 1
P(X =n)=—,P(X =—n)=—+
(X, =n) 2n’ (X, n) 2n’

and P(X_ =0)=1 ——lzforn: 1,2, 3.,....
n

Which of the following is true ? % 0 %
p=|1/ 2 0
(A) WLLN holds and SLLN holds A A
0O 0 1
(B) WLLN does not hold but SLLN thf:n_p(x3 =2|X, = (_))
holds
IS
(C) WLLN holds but SLLN does not
®) %
hold

© %
o %

(D) Neither WLLN nor SLLN hold
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73. Which of the following families of

distributions is not complete ?
(A) U(,96),6>0

(B) N(6, 1), —0o< B <o

(C) N(0,0),0<0<eo

(D) P(L), A >0

74. Suppose that -5, -8, 1, —10, 4, 5.7, 8
and 9 are independent observations from
Uu(-o, 0), 6 > 0, 6 unknown. Then, the

MLE of 6 is
(A) 10
(B) 8
(C) 9

(D) 1

Paper 11
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75. Let X, X,,..., X be a random sample
from Cauchy distribution with location
parameter py, with Fisher information
contained in one observation about p is

% . Then, the Rao-Score test statistic

for testing H, : p=0againstH, : n#0is

2

2 2%,
(A)gz ;

(B)

Bl B |-
M: I
ie

(®)

(D)

=TI )
=

$ 2% T

o 1 +X,

76. Following matrix gives the distance of
five objects {1, 2, 3,4, 5}

0
9 0
D=|3 7 0
6 5 90
11 10 @ 8 0]

Clusters are formed using single linkage
algorithm, then which of the following
are in the same cluster ?

(A) {1,2}
(B) {5.4}
©) {2,4}
(D) {1, 4}
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77. The following table gives the

classification of number of members in

two populations 7, and 7.

Actual Membership
T T
Predicted ! 2
Membership | T [ 20 5
ol o3 25

Then the percent apparent error rate is
(A) 17.8%

(B) 12%

(C) 25%

(D) 15.1%

78. Given the hazard rate r(t) = Aott*~!, t>0,

A >0, o> 1, what is the corresponding
pdf ?

(A) oAt e ™ ,t>0

B) o 't*'e ™ >0
(C) oA“t* e ™ ,t>0
(D) oA“t*e™ t>0

K-2620
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79. If {X, X,,..., X }isarandom

sample from the pdf

X

1
f(x, 6, n)= o e "

x0-L x>0,

given that n is known, which of the

following is sufficient for 0 ?

A) X, +...+ X
B) X +...+X |
C) Xi+...+X2
D) X +...+X]

80. Let X and Y be independent standard
exponential random variables. Which

of the following is correct ?

(A) XY has exponential distribution

(B) % has exponential distribution

(C) Maximum of X and Y has exponential

distribution

(D) Minimum of X and Y has exponential

distribution
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81. If A and A, are two events then 83. In a deterministic inventory model with
P(A UA) =P(A) + P(A) when holding cost Rs. 0.04, set up cost Rs. 100

. and demand rate 25 per unit time, what
(A) A, and A, are independent

is the economic lot size ?
(B) A, and A, are mutually exclusive

(A) 100
(C) A, is contained in A, NG
(D) A, 1is contained in A (B) 100
(C) 200
82. If {X, n >0} is a Markov chain on
n . . . 500
{1, 2, 3} with transition probability D) 7=
2 3 \/5
Z 0 =
5 5
matrix , p=| 0 32 ,
505 84. What is the average number of customers
% % 0 in an M/G/1 queueing system with

arrival rate A, service rate L, variance of
what is its stationary distribution ? .. ) _ )
service time 6°and traffic intensity p ?

3 2 22, 2
2z Ao+ 1
20 (1-p) m
1 2 2
B —_ Z =z 2.2 2
®) 5’5’5) (B) Ao tp
2(1-p)
1 2
<) |=,=,0 262 4+ 0>
3’3 ©) 29 TP 5
2(1-p)
1 11
(D) 59 555 (D) 7\«262+p2
21(1-p)
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85. Which of the following gives the

maximum number of estimable linear
parametric functions in a linear model ?

(A) Trace of the design matrix
(B) Determinant of the design matrix
(C) Rank of the design matrix

(D) Permanent of the design matrix

86. With reference to a full rank
Gauss-Markov model, which of the
following is not true ?

(A) The design matrix has full column
rank

(B) Every linear parametric function is
estimable

(C) Least squares estimator of the
parameter vector is not unique

(D) Least squares estimator of the
parameter vector is unique

87. If X and Y are i.i.d. with characteristic

function @, what is the characteristic
function of X - Y ?

(A) 1
(B) |of
© ¢

(D) 0
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88. In a BIBD with parameters v, b, 1, k, A,

which of the following is not true ?

(A) £I is a g-inverse of the
Av Y

information matrix

k E
(B) —(IV - W) is a g-inverse of the
AV v

information matrix, where E  is a

v X v matrix of 1’s

v
(O) TIV is the information matrix

(D) %(IV - &) 1s the information
v

matrix

89. Given that X has t-distribution with
degrees of freedom n and EX = 0 and

EX? = o, whatis n ?
(A) 1
(B) 2
©) 3

(D) 5
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90. You have two coins, a fair one with

probability of head % and an unfair

one with probability of head 13 , but
otherwise look identical. A coin is
selected at random and tossed, falling
head up. How likely is it that it is the
fair one ?

IS4
®) %
© Y%
D) ¥

91. If (X, Y) has probability mass function

n! 11( T*’
k!!(n-k-=1)!4*3'{ 12
k,/=0,1, 2,....,.n, k+/<n.

What is the conditional distribution of
XgivenY=1?

P(X=kY=10)=

(A) Binomial

(B) Binomial

(C) Binomial

(D) Binomial

Paper 11
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92. In an auto correlated regression model,

which one of the following estimator is
BLUE ?

(A) Generalized least squares estimator
(B) Ordinary least squares estimator
(C) Ridge estimator

(D) Instrumental variable estimator

93. Given that the Durlin-Watson d-test
statistic is zero, what is the first order
autocorrelation ?

(A) Perfectly positive
(B) Zero
(C) Perfectly negative

(D) Non-negative

94. The value of the objective function
at an optimal solution of the linear

programming problem,

Minimize x + y subject to X — y = -5,
x 20,y =0 will be

(A) =5
(B) 0
©) 5

(D) 10
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95. In a 2* factorial design, which of the

interactions are confounded with the
following blocks ?

Block1: (1) ad ac ab cd bd bc abed
Block2: a d ¢ b acd abd abc bcd

(A) AB
(B) AC
(C) ABC
(D) ABCD

96. The regression estimator y+b()_( _g)
reduces to the ratio estimator whenever
b equals to

(A) 0

(B)

<

©) y
(D) 1
97. What is the probability that a particular

unit is included in a sample of size n from
a population of size N using SRSWOR ?

(A) =

(B)

(®)

(D)

Total Number of Pages : 24

98. The relative precision in terms of
intraclass correlation between units, of
systematic sample mean with simple
random sample mean (under usual
notation) is

(A) N—:lll[1+p(n—l)]

N-—-n
1+p(n—1)

N-1
(C) E[l+p(n—1):|

N-1
1+p(n-1)

(B)

(D)

99. Boys arrive in a queue according to a
Poisson process with rate o, and girls
arrive in the same queue according
to another Poisson process with rate
o.,. The arrivals of boys and girls are
independent. What is the probability that

the first arrival in the queue is a girl ?

(A) — B) —%
o, + 0L, o, + 0L,
(€ 2 (D) =2
a‘Z al
100. Which of the following is satisfied by

the OLS residual vector in the regression

model with n observations ?

(A) It is correlated with the regressor

(B) It is homoscedastic and
autocorrelated

(C) It is heteroscedastic and auto
correlated

(D) The number of independent
components initisn— 1
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