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Instructions for the Candidates &

1. Write your Roll Number in the space provided on the top of this page. &

2. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory. &

3. At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested to open the &

booklet and compulsorily examine it as below : &

(i) To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept a bookiet without &

sticker seal and do not accept an open booklet.
(ii) Tally the number of pages and number of questions in the booklet with the information printed on the cover page. Faulty booklets &
due to pages/questions missing or duplicate or not in serial order or any other discrepancy should be got replaced immediately i

by a correct booklet from the invigilator within the period of 5 minutes. Afterwards, neither the Question Booklet will be replaced &
nor any extra time will be given.

(iii) After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR Answer Sheet &

Number should be entered on this Test Booklet.

4. Each item has four alternative responses marked (A), (B), (C) and (D). You have to darken the oval as indicated below on the correct &8
response against each item.
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&
3
&
&
g Example : (A @ (© (D where (B) is the correct response.
&
4
&
&
&
3
&
&
&
&

&

5. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — Il only. If you mark your response at any &
place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

. Rough Work is to be done in the end of this booklet. &

6
7. If you write your Name, Roll Number, Phone Number or put any mark on any part of the OMR Answer Sheet, except for the space
allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any other unfair means, such as

change of response by scratching or using white fluid, you will render yourself liable to disqualification.

8. You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and must not carry it
with you outside the Examination Hall. You are however, allowed to carry original question booklet and duplicate copy of OMR Answer
Sheet on conclusion of examination.

9. Use only Blue/Black Ball point pen.
0. Use of any calculator or any electronic devices or log table etc., are prohibited.
1. There shall be no negative marking.
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1.

3.

(D) Neither statement | nor statement |l is correct

MATHEMATICAL SCIENCES

Paper - Il
For the following statements :

|. Every bounded sequence has a limit point.
il. Every convergent sequence is not necessarily bounded.

lll. If (a,) is any sequence, then lim(-a,) = ~lima,
Which one of the following is correct ?

(A) The statements | and Il are correct
(B) The statements Il and lll are correct
(C) The statements | and lil are correct

(D) All statements I, Il and Ill are wrong

If (a,) and (b, )are bounded sequences, then which one is true ?
(A) lim(a, +b,) <lima, +limb,
(B) lim(a, +by)>lima, +fimby,
(C) lim(a, +b,) <lima, +fimby,

(D) lim(ay, +by) <limay, +limb,

Consider the following statements :
I. The function f(x) = |x| + [x—1], YxeR is continuous but not derivable at
x=0andx=1.
Il. The function f(x)= —12- is uniformly continuous on the interval [, o).
X

The following one is correct
(A) The statement | is correct but the statement Il is not correct
(B) The statement | is not correct but the statement Il is correct

(C) Both the statements | and |l are correct
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4.

The positive variation function of /f, where f(x) = [x] — x for xe [0, 2] is
(A) [x] (B) [X] + x
C) [2+x] (D) x

. For a function ‘f’ to be Riemann integrable, the following is correct

—b
(A) Only [ fdx exists
a
(B) Only [°fdx exists
-a
—b b
(C) Both f fdx and f fdx exist and are equal
a -a

@) ["tdx [ fax
a -a

- The value of the Riemann upper sum for the function f(x) = sinx, xe [0, 1] is equal to
(A) 1+ cost (B) 1 + sint
(C) 1 -cost (D) sint + cost

. Let us consider the statements : -

l. The integral J' 1x"""(1 - x)"*logxdxis convergent for m>0 and n>—1.
0

Il. The value of J' x*e*dx is 6.
0

Which one of the following is correct ?
(A) Both the statements | and Il are correct
(B) Only statement I is correct
(C) Only statement Il is correct

(D) Both the statements | and Il are wrong
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8. Which one of the following statements is correct ?

(A) The sequence f,(x)=

is uniformly convergent on any interval containing
1+n2x?

Zero.

(B) The sequence f,(x)=

” 5 is not uniformly convergent on any interval containing
+Nn°x i

zero.

(C) The sequence f,(x)= is uniformly convergent on any interval which contains

1+n2x?

or does not contain zero.

(D) All the above (A), (B) and (C) statements are correct

9. Iff and f are both differentiable at a point (a, b) of the domain of definition of a function
f(x y), then the following one is correct :

(A) fxy(a, b) ¢fyx(a, b) (B) f xy(a, b) =fyx(a, b)
(C) f,(a b) =f(x, y) +f,(a, b) - (D) f,(a b) =f(x, y) +f,(a, b)

10. Which of the following metric space has a rectangular metric on R" ?
n
(A) The metric space R" with metric d(x,y) = ¥ |xi-vil
i=1

| 1
n 2

(B) The metric space R" with metric d(x,y)= Z X; — y.
{C) The metric space R with metric d(x, y) = [x - Y|, VX, yeR
(D) The metric space X (arbitrary non-empty set) with metric

1 if x#
d(xy)= [0 o )y, VX, yeX

11. Two sets A and B in a metric space (X, d) are said to be separated if
(A) AnB#¢ and AnB=¢ B) AnB=¢ and AnB=9
(C) AnB=¢ and AnB#¢ (D) AnB#z¢ and AnBz9
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12. The Lebesgue integral of the sequence of functions (f, (x)), where

()= ——,
3]

0<x<tandneNis

n
1 1 e+1
A) 1-— B) e-1 . C) — D) —
(A) 1-— (B) | ©) < (0) =
13. If the sum of two eigen values and trace of 3x3 matrix are equal, then the determinant of
the matrix is
(A) 1 (B) -1 €) i (D) o

14. Let us consider the following statements :
. For a linear transformation Y = AX to be orthogonal, the matrix ‘A’ is orthogonal.

Il. The dimension of the subspace W = {(x, Y, Z)|x+y+z= 0} of R3is 3.
Which one of the following is correct ?
(A) Only statement | is correct
(B) Only statement Il is correct
(C) Both the statements | and Il are correct
(D) Neither statement I nor statement Il is correct

15. The quadratic form 6x2 + 3y? + 1422 + 4yz + 18xz + 4xy is
(A) Negative definite (B) Positive definite
(C) Positive semi-definite (D) Negative semi-definite

16. Which of the following is linearly independent sUbset of the vector space of all real valued
functions F(R) ?

(A) sin(x + a), sin(x + b), sin(x +¢);a, b, ceR
(B) cos(x + a), cos(x +b), cos(x +c); a, b, ceR
(C) Neither (A) nor (B)

(D) Both (A) and (B)

17. Which of the following is a linear transformation from R3(R) to itself ?
(A) T(x,y,2) = (x, x+y, x+2+3) (B) T(x,y,2) = (x,|y], 2)
(C) T(x,y,2) = (x,x+y, X+Yy+2) (D) T(x,y,2) = (1,z,x)
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18.

19.

20.

21,

-1 3 0 -1 00

let A=| 0 2 6|andB=| O 5 0] betwo similar matrices. Then possible values
0 0 a 0 0b |

of ‘a’ and ‘b’ are

(A) a=1,b=2 (B) a=2,b=5

(C) a=5,b=2 (D) a=2,b=3

Which of the following statements is not correct ?

(A) The outer measure of an interval is its length

(B) The outer measure is countably sub additive

(C) The set of all Lebesgue measurable sets is a c-algebra (sigma)
(D) Every Lebesgue integrable function is Riemann integrable

Consider the following statements :
I. Every inner product space is a metric space.

Il. The inner product space defined on the set of complex numbers is an unitary
space.

HI. The inner product space is known as a Hilbert space if it is complete with respect
to distance metric induced by its inner product.

Which one of the following is correct ?

(A) The statements | and |ll are only correct
(B) The statements il and Il are only correct
(C) All the statements |, i and || are correct
(D) All the statements are wrong

, , : . , 2n . . 2
If n is an integer and h is an integer not multiple of n and ® =cos—nT£+|sm—r-:£, then

consider the following :

P:1, m o ...a"" are roots of the equation z" = 1
Q:1+0+0*+...+0""'=0
R:1++0™+...+0"""=0

Which of the following is true ?

(A) P and Q are correct, R is not correct  (B) P, Qand R are correct
(C) Qand R are correct, P is not correct (D) P, Q are not correct and R is correct
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22,

23.

24,

25,

26.

Consider the functions f(z) = X2 + iy?, g(z) = 22, then which one of the following is true ?
(A) fis analytic, g is not analytic (B) fis not analytic, g is analytic
(C) fand g are analytic (D) fand g are not analytic

If R is the radius of convergence of the series Z a,2", then the series annz""1 has the
radius of convergence

® 2 (B) R—1 (©) R (D) 0

2 —
The value of integral J' z—~21_+1 i
Z ——

C ,
(A) 2ri when Cs |z| =2 and 0 when C is |2 - |

S

(B) 2riwhenCis |z |=% andOwhenCis |z| = 2
(C) 0 for both the cases |z| =2 and |z |= %

(D) 2ri for both the cases |z] = 2 and [z ] = %

Suppose that a function f(z) is continuous in a closed bounded region R and that it is
analytic and not constant in the interior of R. Then the maximum value of [f(z)]

(A) occurs on the boundary of R (B) is zero

(C) occurs in the interior of R (D) is infinite

Let C be the arc of the circle |z| = 2 from z = 2 to z = 2i. Consider two statements
P : Length of the arc C is 4r.

J2|<3

Q: 3

cZ
Which of the following is correct ?

(A) Pis correct and Q is correct

(B) P is not correct and Q is correct

(C) Pis not correct and Q is not correct
(D) Qiis not correct and P is correct
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2z

27. The value of j 7 dz is
|Z|=2(z+1)
2ri 8mi _
W == ®) Ze”
(C) %e‘z (D) 2ni

28.

29.

30.

31.

32.

The transformation ® = sin z is
(A) Conformal at all points

(B) Conformal at all points except z = (2n+1)g (n=0,%1,%2..))
(C) Conformal only at z=(2n+ 1)_725

(D) Conformal at all points except zero

if H and K are subgroups of G with identity e and O(H) > {/O(G), O(K)> ,/O(G), then
HNK

(A) #{e} (B) = {e} €) =9 (D) G

In the permutation group S, the number of distinct 3 cycles is
(A) zero (B) 1 (C) 24 (D) 240

Let G be a group of order 15. Then the number of 3-sylow subgroups of G is
(A) zero B) 1 (C) 3 (D) 5

Let J be the ring of integers, J,, is the ring of integers modulo 11, then consider two
statements P and Q :

p: - is isomorphicto J,,.
(1)

Q: J,, is afield.

Which of the following is true ?

(A) P and Q are correct (B) P is correct, Q is not correct
(C) P is not correct, Qis correct (D) Both are not correct
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33.

34.

35.

36.

37.

38.

Which of the following is correct ?

(A) X2+ x + 1 is irreducible over F, the field of integers mod 2
(B) F[x]is nota principal ideal ring, where F is a field

(C) 2 + 6x + 8x2 is primitive polynomial
(D) 7 + 6x + 4x2 is a monic polynomial

Degree of v2 ++/3 over field of rationals Q is

(A) 1 (B) 2 | (C) 3 (D) 4

Galois group of x® — 2 over Q (field of rationals) is
(A) isomorphic to S, (symmetric group of degree 3)

(B) only homomorphic to S,

(C) only one-one homomorphic to S,

(D) only onto homomorphic to S,

Let X ={a, b, ¢} and T be class of subsets X, &, {a}, {b}, {c}, {a, b}, {b, ¢}, {a, c}. Then T is
(A) usual topology (B) discrete topology

(C) not a topology (D) both (A) and (B)

Every compact subspace of the real line is

(A) closed, not bounded
(B) bounded, not closed
(C) neither closed nor bounded
(D) closed and bounded

Which of the following is open base in the Euclidean plane R2 ?
(A) {(x,y)/a<x<b, c<y<d, a,b,c,de R}
(B) {(x,0)/a<x<b}

©) {(0.y)/ec<y<d}
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39.

40.

41.

42.

LetX ={a, b, ¢}, T = {X, &, {a}, {a, b}, {a, c}} and Z be another topology consist of &
together with all subsets of X whose complements are finite. Then

(A) (X, T)is nota T, -space, (X,Z)isa T, -space
(B) (X, T)is a T -space, (X, Z) isnota T,-space
(C) Both (X, T) and (X, Z) are T,-spaces |
(D) Neither (X, T) nor (X, Z) is T,-space

Consider the following statements :

P : If A is a connected set and a set B such that Ac B c A is connected set.
Q : The continuous image of connected space is not connected.

Which of the following is correct ?

(A) P is correct, Q is not correct
(B) P is not correct, Q is correct
(C) Neither P nor Q is correct

(D) Both are correct -

The general solution of the differential equation sec?y (%) +2xtany =x2 is
2 —x2 x2 -1 —x?
(A) coty= (x - 1)+ Ce (B) secy= +Ce
(C) tany = 1(x2 - 1) +Ce™ (D) siny= (x2 - 1) +Ce ™
2

Which of the following is not an integrating factor of xdy —ydx=07?

A 1 B)

(A) 2 B) 2, V2

o) = o

(©) Xy y



2

2

d
43. The particular integral of ~Z+ﬂ=x2 +2X is
dx< dx
3 2
X X
A) — By ~_
(A) 3 (B) 5
X
Cc) -2 D) 5
©) -3 (D)

t
44. The general solution (;:t;] of the system x’ = — x + 2y, Y =4x +y is given by

ce¥ —c e 3 ( ce®
(A) (ce -, J (B) ‘_StJ

2c,e! +c0 7 c.e
(ce3'+c e 3 (ce® —ce~¥
1 2 1 2
© 3t -3t (D) 3t -3t
2ce” +cye —-2c€7 +c,e
, . , Pz, 9%
45. For the transformation u = x — ct, v=x + ct, the partial differential equation 52— =C 572-
reduces to
0z 8%z -
(A) 30 ®) 5557 =
0z 0%z
C) —==0 D) —==
© ov 0) ov?

46. Letu (x, y) be the solution of Cauchy problem Xu +u =1,u(x, 0)=2log (x), x> 1, then
u(e, 1) is equal to

(A) O (B) -1
(C) 1 (D) e

47. Complete integral for the partial differential equation z = PX + qy - sin (pq) is
(A) z=ax + by + sin (ab) (B) z=ax+ by -sin (ab)
(C)z=ax+y+sin(b) (D) Z =X+ by - sin (a)
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48. The initial value problem %—l:— + x%l:z =x, 0sx<1, t>0 and u (x, 0) =2x has

(A) aunique solution u (X, ) > ecast— e
(B) more than oné solution
(C) a solution which remains bounded as t —

(D) no solution

49. F()@+y%, Zz—Xy) = 0 is complete integral of

oz 0z 2 2 0z oz 2

Y — = — e _____2
2, 02 2.2 NP

(C) vax+xay—x +Yy (D) xax+yay—2x

50. The root of the equation ox = cosX + 3 correct to three decimal places is

(A) 1513 (B) 1.572
(C) 1.524 (D) 1.528

51. Consider the following statements :
I. One of the roots of the equation f(x) = x3—5.0x2+ 1.01x + 1.88 is one approximately.

Il. The positive solution of x = 2 sinx by the secant method is 1.895.
Which of the following are correct ?
(A) Only lis correct (B) Only llis correct
(C) Both I and Il are correct (D) Neither | nor Il is correct

52. A solid of revolution is formed by rotating about the x-axis and a curve through the points

with the following co-ordinates :
X | 0.00 | 0.25 | 050 075 | 1.00
y | 1.000 0.9896 | 0.9589 | 0.9089 0.8415

1

Estimate the volume (V =nf y2dx] of the solid formed.
0

(A) 2.8192 (B) 2.8394
(C) 2.8412 (D) 2.8543
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53. Consider the following values of Xandy :

X 0 1 2 3 4 5 6
Y | 6.9897 | 7.4036 7.7815 | 8.1291 | 8451 0 | 8.7506 | 9.0309

What is the value of %}(’ whenx=12?

(A) 0.3950 (B) 0.4251
(C) 0.4559 . (D) 0.4882

54. Consider the following statements :

I If g)% =Y =X, wherey (0) = 2, then the value of y (0.1) is 3.02 according to

Runge-Kutta formula.

. If % =1+y?, where y = 0 when x = 0, then the value of y (0.2) is 0.405.

Which of the following are correct ?

(A) Only 1 is correct (B) Only Il is correct
(C) Both land Il are correct (D) Neither I nor Il is correct

- 55. The path on which a particle in absence of a friction will slide from one point to another
in shortest time under the action of gravity is

(A) straight line , (B) rectangle
(C) circular helix (D) cycloid

56. A mass ‘m’is Suspended at the end of 3 light spring with constant K is set into vertical
motion. The equation of motion of the mass is
(where x is vertical displacement, t is time, g is acceleration due to gravity)
) \

(A) mg—)t(=mg—Kx (B) m— =mg-Kx

3 .
(C)fm:—;f=mg—Kx ©) mgdX_ iy
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57. The integral equation y(x) = |
problem 0

2
t(t-x)y(t)dt+ —XE- is equivalent to the following initial value

d2y ,
(A) a;(-z-+xy=1. y(0)=0,y’(0)=0

® Lowy=1y0=1y(©)=0

d2y ,
(C) a;i+y=2: y(0)=0,y’(0)=0

o

2
ay ¥y —0.v(0) =
(D) =t 1, y(0)=0,y’(0)=0

Q

X

58. A solution of the integral equation je""y (t)dt= g +x-11is
(B) xy=2

(A) y=2-X
(D) y=2x

(C) x=2y

t2
j (T-V)dt has a stationary

Y
y. This is called

59. The motion of the system from time't, to time t, is such that the

ue, where T is kinetic energy and V is potential energ
(B) Hamilton principle

val
(A) Lagrangian principle

(C) D'Alembert’s principle (D) Euler's principle -

60. Let L be the Lagrangian of a conservative system under no constraints and q, be a

generalized co-ordinate. If %‘- =0, then its generalized momentum is

k
d( oL d( oL
® a%(’aa:] - ® ai(sa:)

(C) constant of motion (D) undefined




61. Which of the following is for locating the central measure when the data is on (i) Nominal

scale, (ii) Ordinal scale and (iii) Interval scale ?

(A) Mean, Median and Mode
(B) Mode, Median and Mean
(C) Mode, Mean and Median

(D) Median, Mode and Mean

62. Which one of the following responses is incorrect regarding the data given below ?

Class 0-10|10-20 20f30 30-40]40-50 50-60]60-70 70-80[80-90
interval

Frequency| 2 13 24 20 15 12 8 5 1

(A) Mean is more than median

(B) Mean is more than mode

(C) Median is more than mean - ,

(D) Values of mean, median and mode are in between 20 to 40

63. Which of the following descriptive statistics is more flexible/less affected by the total
number of data observations ?

(A) Quartile deviation

(B) Mean deviation about mean
(C) Standard deviation

(D) Arithmetic mean

the value of P{|X 6|21} is equal to

30 31
(A) 3 (B) 36
6 5
€ % (D) 36




65. Which of the following statements set is true when the eve
(i) independent and (iii) disjoint ?
(A) ()P (AnB)2P (AUB)2P (A)
(i) P(A)+P(B).>_P(A)sP(AnB)
(i) P (A) <P (AnB)=0
(B) (i) P(AnB)sP(AuB)sP(A)
([i)P(AnB)<0
(i) P(AnB)2P (AuB)<t
(C) HP(ALUB)< P(ANB)<P(A)
(ii)P(AmB)zP(AuB)ZO
(i) P (A) <P (AnB)<P (AuB)
(D) (i) P(AuB)zP(A)ZP(AnB)
(ii)P(AuB)zP(A)ZP(A)-P(B)
(i) P (AU B) 2P (A)=0

nts A, B are (i) any type ;

66. Let X, X,, .. ., X be n’ independent random variables with the following statements,

where a, b, are constants vi=1,2,...n
. n n
i Bl Y a X |= X aEX)
i=1 i=1

n
i, VL aixi]= a2 V(X)+ Y, aa;Cov(X; X;)
i=1 i=1

=

s

izj=1

ii. V(iaixilziaiv(xi)‘r i aiaiCov(Xi, X;)
i=1

i=1 i#j=1

iv. V {i (@ % +bi)] = i a2 V(X;)
i=1

i=1

Which of the following options is correct ?

(A) iandiiare correct, however iii and iv are wrong
(B) ii and iii are correct, whereas i and iv are wrong
(C) iand iv are correct, whereas ii and iii are wrong
(D) iiand iv are correct, however i and iii are wrong

i
-
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67. An um contains 3 red, 4 black and 3 green marbles. 2 marbles are drawn one after other
using without replacement technique. What is the chance that they are red and black ?

4 5
(A) 5 (B) 5
3 2
() 5 (D) 5

-\ X X- =
e~ A pY(1_p) y x=0,12,...
. .l“.f- (o] )<] Y be I ”'y ; -

Then the forms of probability distributions of P(ylx) and P(x]y) are respectively

(A) Poisson and Poisson (B) Poisson and Binomial

(C) Binomial and Poisson (D) Binomial and Binomial
0.76 0.25 0.0
69. Given the transition probability matrix P =| 0.25 0.50 0.25
0.0 0.75 0.25

What is the value of {37
(A) 0.38 (B) 0.26
(C) 0.18 (D) 0.14

70. Consider the following statements :
l. A Markov chain will be irreducible if it contains only one closed class,
Il. For a positive recurrent state, the mean recurrence time is infinite.

lll. Fora null recurrent state, the mean recurrence is infinite,
Which of the following are correct ? '

(A) Only I and Il are correct
(B) Only Il and Il are correct
(C) Only I and Il are correct

(D) All are correct
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71.

72.

73.

74.

A Markov process for which X, = Zaien_i
j=0
(A) Cov (X, X) —>ecasn—ee (B) Cov (X, X)) = gasn—o

(C) Cov (X ,X) > oask—ee (D) Cov (X, X,_)—>0asn—e

Let X, be a random sample drawn from a normal population for 1<i<n, as indeperident
samples. Which of the following sampling distributions will be considered as its asymptotic

- 2
distribution if the statistic is defined as (X ; wonin-1 4
3 (x, - %)
=1

(A) F-distribution with (n — 1), (n — 2) degrees of freedom

(B) Chi-square distribution with (n — 2) degrees of freedom
(C) t-distribution with (n — 1) degree of freedom

(D) Chi-square distribution with (n —1) x (N —2) — 1 degrees of freedom

LetX ~ U(0, 1) and Y[X =x ~ bin (n, x) i.e P(Y=y|X=X)= (n)xyﬁ—x)“‘y :y=0,1,2,..n.
Then the distribution of Y and E(Y) are respectively

. ) 1

(A (ry‘)sw,n-y)and“_;ﬂ ®) [y)B(y—tn—y—nand-’lg—
n

(C) (;)B(y—1,n+y—1)and9—;—1 (D) (y)B(yH,n—-y+1)and—"2l

Which of the following distributions are having moments without moment generating
function ?

(A) Pareto, Exponential and Beta-distributions
(B) Pareto, Weibull and Gamma-distributions
(C) Pareto, Student's-t and F-distributions

(D) Pareto, Chi-square and F-distributions
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75. If the joint probability density function of a bivariate normal distribution is

76.

77.

78.

1 8 :
f(x, y) = Y exp[—E{(x— 7)% +4(y+5)% - 2(x-7) (y+5)}], then which of the

following is true ?

(A) n=7; H, =-5; 02 = 36; 02y=9;p=0.5
(B) u =-7; K, =-5; 0% =6; 0°,=9;p=0.5
©C) u=7 K, =95; o® = 36; 02 =3;p=05
(D) u,=7; M, =5; 6® = 36; 0% =9;p=0.1

Given X follows a Poisson distribution with parameter K. Which of the following is an
unbiased estimator of e-3« 9

(A) x2 (B) (-2) (C) (-2~ (D) x2

If simultaneous measurements of electric voltage by two different types of voltmeter
yielded the differences (in volts) :

0.4,-0.6, 0.2, 0.0, 1.0, 1.4,04,16
In order to ascertain, there is no significant difference in the calibration of the two types
of instruments, a statistical test is carried out. What is the test statistic value ?

(A) 1.89 (B) 2.11 (C) 2.68 (D) 3.13

Consider the following statements :

I. The Cramer-Rao lower bound for e in Poisson distribution with parameter 0 is
n_ -2
e ",

0

II. Let X, ) G X be iid with f(x) =0x°-", 0 < x < 1,0> 0. Then the Cramer-Rao lower
bound for estimating 6 is % .
n
Which of the following are correct ?
(A) Only I is correct
(B) Only Il is correct

(C) Both I and Il are correct

(D) Neither I nor Il is correct
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79. In order to assert that the traffic on the three lanes of an expressway (in one direction)
is about the same on each lane if a count gives 920, 870, 750 cars on the right, middie
and left lanes, respectively during the same interval of time is recorded. What is the test
statistic value in this context ?

(A) 16.82 (B) 17.96
(C) 18.02 (D) 19.89

80. Conditions for applicability of Chi-square test statistic are
i. Sum of observed frequencies are equal to sum of expected frequencies.
ii. Sample observations must be quantified variables.
iii. Population size should be reasonably large.
Which of the following options is appropriate ?
(A) i, ii are true ~ (B) i, iii are true

(C) i, iii are true A (D) All are true

81. Which of the following probability distributions shall have the relevance in conducting
median test ?

(A) Geometric, exponential and normal distributions
(B) Hypergeometric, normal and chi-square distributions
(C) Lognormal, binomial and normal distributions

(D) Poisson, beta and power series distributions

82. Let Y, = B+ B X, + €, where e,~N (0, 1) and X, is explanatory variable, € is a residual
variable. Then as per Gauss-Markov setup, which of the following are correct ?

i. Explanatory variables are uncorrelated.
ii. Residual variables are independent.
iii. Response variable and residual variable are correlated.
(A) iand iii are true (B) ii and iii are true

(D) All are true’

(C) iandii are true



83. LetY=XB +¢; E(Y) = XB; and Cov (Y) = Cov(e) = c® where X is a full-rank matrix and

V is known positive definite matrix, then the estimated value of g2is equal to

@A) Y- XB);(Y ~ XB)

(B) (Y-XB)y (Y-Xp)

. . By vty v
(C) (Y=-XBY V(Y -XB) (D) (Y XB)\': (Y - XB)

84. A set of linear equations with ‘n’ observations and ‘K’ regression coefficients (including
intercept) will formulate Y = XB, then the order of the data matrix X is equal to

(A) (M x(K+1)  (B) (K+1)x(n) (C) (n) x (K) (D) (K) x (n)

85. Let (X, Y) be a bivariate random variable follows normal distribution with parameters p,,
Hy, 6%, 62, and Pyy- Let the conditional distribution of Y given X is N(uYIX, o), then the
values of p, ; o?,xand p? are respectively equal to

GZY_O-zYlX 2 2 Oy
(A) | ——& |- 62,(1-p?) and By +p—L(X-py)
Oy Ox

c 2 2 02Y‘°'2Y|x
B) |1y +p—(X-py) [;6*(1-p?) and| —Y_° Y
Oy Gy

2 2y, °2Y“°'2Y|x Oy
(C) o°y(1-p®);| ———2 |and ”Y+p‘_(x‘ux)
Oy Oy

2 2
o 0y—-0C

(D) o"’y(1—p2);(uy+p~Y (X‘“x))a”d[“\( ; Y'X]
Oy Gy

86. Letthe linear regression be defined between one dependent and ‘K’ independent variables

with n observations, for standardised residual éi andthe leverage ‘h’. Then the regression
diagnostic statistics for evaluation outliers namely

. Average leverage value and

ii. Jackknife residual are respectively equal to

(A) L: ") and— E__ (B) (¢) (LJ 2 ang K21
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87. Which of the following are true in the case of Wishart Distribution ?
i. It is the multivariate extension of Gamma distribution.
ii. It simplifies to a multivariate generalization of x2-distribution.

iii. It represents the sum of squares (and cross product) of n draws from a multivariate
normal distributions. ‘

iv. It is a special case of multivariate Poisson distribution.

v. Itis developed as a special case of multinomial distribution.
(A) i, iii and iv are true and ii and v are false
(B) ii, ivand v are true and i and iii are false
(C) i, v are true and i, iil and iv are false

(D) i, ii and iii are true and iv and v are false

88. The random variable (X, Y) have a bivariate normal distribution N(P~1, Ko o3, o3, p). If their

joint p.d.f. is f(x, y) = C. exp {—%Q(x, y)}; then the values of C and Q(x, y) are denoted as

2 2
W pge() - 5252
2“0102 (o 04 Co Co

2
B — __1___;and(x—u1+y—uz)
21!0102 (1_p2) C4 Oo

2 2
1 1\ (o) (Xt |Vt ) [y ke
©) 21602 \R1—p2) and (1—p2}[( Gy ) Zp[ G4 )( G2 )+( G2 )}

2
0) — 1 and (x—m_y-uz)

2“0162 \/21 _p2)
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89.

90.

91.

92,

Let X, and X, be two variables representing the length and weight. If the covariance
80 44 ands. (800 440
44 80 27440 80 )

matrices of them are ¥, =(

Then the first principal components of Z , and 22 are respectively equal to
(A) 0.997X, +0.215X, and 0.777X, + 0.455X,
(B) 0.337X, + 0.905X, and 0.788X + 0.355X,
(C) 0.107X, + 0.007X, and 0.1 18X, + 0.995X,
(D) 0.707X, + 0.707X, and 0.998X, + 0.055X,

Which of the following sampling techniques will be done by considering the principles of
experimentation such as randomization, replication and local control ?

(A) Cluster sampling

(B) Simple random sampling
(C) Stratified random sampling
(D) Systematic sampling

If the population of 100 size is divided in to two stratums with sizes 60 and 40 respectively,
if a sample of size 20 observations have to be drawn from the total population, then what
are the sizes of samples from the first and second stratum respectively ?

(A) 16 and 4 (B) 12and 8
(C) 15and 5 (D) 14and6

A college professor is conducting a 2 x 3 factorial experiments. He is interested to know
the impact of college major and study method on exam performance. He found that the

study method affected exam performance regardless of the participants major. Which of
the following is true ?

(A) Professor found a main effect for the study method

(B) Professor found a main effect for college major

(C) Professor found a significant interaction between college major and study method
(D) There is not enough informat

ion provided to answer this question
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93. Consider a balanced incomplete block design with usual parameters (v, b, T, K, A),
k> 2. If t be the effect of the i-th treatment (i=1, 2, . . ., v) and ¢ denote the variance of

an observatlon Then the variance of the best linear unbiased estimator of Zp ti where

Zp =0and Ep =1 under the intrablock model is

@ (2o? @ 29°
© (£)o? © (&)o?

94. Consider the following statements :

|. Replication is the replication of an experimental condition so that the variability
associated with the phenomenon can be estimated.

Il. Blocking is the process of assigning the various levels of the investigated factors 10
the experimental units in a random fashion.

Which of the following are correct ?
(A) Only 1is correct (B) Only Il is correct
(C) Both | and Il are correct (D) Neither | nor Il is correct

95. Consider the following statements\:
I. If hazard function, h(t) = yz , then the survival function at t = 2 is obtained as 0.56.
Il If cumulative hazard function, H(t) = t°, then the survival function evaluated att=2
is 0.99.
Which of the following are correct ?
(A) Only | is correct
(B) Only Ilis correct

(C) Both 1 and H are correct

(D) Neither | nor Il is correct




96.  The dependence of lifetime on concomitant variables can very well be expressed using
I. Proportional hazard model
1. Cox-proportional model
~ IIl. Competing-risk mode|
Which of the following are correct ?

(A) Both I and Il are correct (B) BothIand IIl are correct
(C) Both Il and IIl are correct (D) All are correct

97. Given the following LPP :
Max. Z = 4x, + 8x,
Subject to 2x, + 2x, > 15

X, +X, =15
and x,, x,20
Then the number of artificial variables to be introduced is
(A) 1 (B) 2 (C) 3 (D) 4

98. The cost of providing service in a queuing system decreases with
" (A) Decreased arrival rate

| (B) Increased arrival rate

(C) Decreased average waiting time in the queue

(D) All the choices (A), (B) and (C) are not correct

99. The expected length of the non-empty queue is given by

A L=_P_ B) L=—SH
(A) L " (B) ST
| A A1
C) L=-2_ D) L=-A_,1
(C) Y (D) "

13 7 7 13
(A) 0 (B) % (C) 30 (D) —
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