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This paper consists of fifty multiple-choice type of questions.
At the commencement of examination, the question booklet
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(i) To have access to the Question Booklet, tear off the
paper seal on the edge of this cover page. Do not
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an open booklet.
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 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.
After this verification is over, the Test Booklet Number
should be entered in the OMR Sheet and the OMR
Sheet Number should be entered on this Test Booklet.
Each item has four alternative responses marked (A). (B).
(C) and (D). You have to darken the circle as indicated
below on the correct response against each item.
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where (C) is the correct response.

Your responses to the items are to be indicated in the OMR
Answer Sheet given to you. If you mark at any place
other than in the circle in the OMR Answer Sheet, it will
not be evaluated,

Read instructions given inside carefully.

Rough Work 1s to be done in the end of this booklet.

If you write your name 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, you will
render vourself liable to disqualification.

The candidate must handover the OMR Answer Sheet
to the invigilators at the end of the examination
compulsorily and must not carry it with you outside the
Examination Hall. The candidate is allowed to take away
the carbon copy of OMR Sheet and used Question Paper
Booklet at the end of the examination.
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Paper - II
% ‘ 4.  Every sequence {s,} of real numbers has
1. 1:(3+ v2)"? is not a rational number | a subsequence which is -
II: x6-22x3+49=0 has no rational (A) bounded (B) monotonic
roots :

™ (C) convergent (D) divergent
en :

(A) lis true, II is false

(B) lis true, IT is true but [T is not a | & If S’ denotes the set of all limit points of
reason for I aset S C R then Z, where Z is the set of
all integers, is :

(C) Tistrue, ITis true and I is a reason

for 1 (A) R
(D) 1is false, 11 is false (B) Q, the set of all rational numbers
C o
2. IfS=ni-U%:pn=1 2 3 ..} then O 7z
infS=
(A) -« (B) 1
< o o -1 ® (1M
6. The infinite series ,.}.-;1 \/(211\1-1 is :
3. Ifs, = sin[l—;ﬁ) forn=1, 2, 3, ..... then () absolutely convergent
C e (B) conditionally convergent
the set of all subsequential limits of {s}
is : (C) diverges to infinity
Ay {0} (D) oscillates finitely
ol
® {5

7. If R, C denote the sets of all real,

complex numbers respectively, then the
(©) {_J_§_} dimension of the vector space
2 (C1, +, ~) over the field R s -
BB (A) 14 @B 7
0’ _—} e
(D) { 2 } (C) 28 (D) 21
Paper-II 3  B-15-17
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10.

11.

If & : R3 - R2 be a linear transformation
defined by ¢(x, ¥, 2)=(x—y, y—2) for all
(x, v, 2) € R3, then rank of =

A 0 ®) 1

) 2 @™ 3
12 365

The rank of the matrix UL
2 5 10 8
14 11 7

is

A 1 ® 2

© 3 D) 4

The radius of convergence of the power

o r2n
series z Z is :
n=0 2"
1
@ o ® 7
) 2 ®) 1

Let C be the circle |z—2i|=5 positively

8
oriented. Then Ie' dz =
5

12,

13.

14.

AR A

Let %-<r<2 and C : |z|=r be the

positively oriented circle. Then,

I 12z - 19
0(22 - 3)(3z - 5)

™

2

o~

(A) B) w

©) 4mi D) 2m

Let C : |z]=2 be the circle positively

oriented. Then I]z - 2||dz|=
C

Ay 4 (B) 16

©) 32 (D) 64

Let C be the circle |z|=3 positively
2 z

I L& te d

Izl=3 25 —e

oriented. Then z=

2o

(A) ——sinhe
e
(B) T sinhe
e
(™ &T—Lcosh =
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15.

16.

17.

18.

If d) is Euler's function, then

((2700)) =

(A) 720 (B) 384

(C) 360 (D) 192

If a set A has 7 elements, then the
number of bijections 'f from A to A such
that f(x) # x for any xeA, is :

(A) 2520 (B) 5040

(C) 1854 (D) 2737

The degree of the extension of the
splitting field of x3—z ¢ Q[x] is :

A) 6 (B) 8

€ 4 » 3

If Z , denote the set of all residue classes
of integers modulo n, then the

multiplicative inverse of 6 in the field
(Zyg, +13 X5 is:

A 1 ® 7
) 9 @ n
Paper-II

19.

20.

21.

A topological space with a countable
dense subset is called a :

(A) Regular space
(B) Second countable space
(C) Normal space

(D) Separable space

Let Z be the set of all integers,

T={AcXA=dorX—-Ais finite} and
E be the set of all even integers. Then

in the topological space (Z, 7), the set E
18 :

(A) an open set
(B) a closed set
(C) both open and closed

(D) neither open nor closed

The functions f(x)=x* and g(x) = |xJx
are :

(A) linearly dependent on {-1, 1]

(B) linearly independent on [-1, 1}
(C) linearly independent on [—-1, 2]
(D) linearly independ‘ent on [—~2, 1]

B-15-17




22, The differential equation
y" =xy" —2x2(y")2 is equivalent to the
system of first order equations :

W -
dz
— =W
dx
%\izxzz—2x222
X
dy _

(B) dx z
de _
dx
2]’
{(ilx—‘;=m—2xz
dy

© =2
dz
R
%'--——xw—?.xzw2
x
dy

48 a;=z
d=
e
E}dv;v=x2w—2xw2

is :
(A)
(B)
(€)
)

(A)
(B)
©)
(D)

A)

(B)
(€)
(D)

Zz =

R ORIV

23. The solution of xZy"+2xy'—12y=0

2 3
Clx +sz

-3 2
C1x +CoX

3L -4
cyx + CoX

- 4
cyx +c2x

24, If u is a function of x, ¥ and z which
satisfies the partial differential equation

du Ju du
(y 2)§+(z x)a—y+(x y)gv—o

then u is of the form :

u=flxyz, x+y%+2)
u=fx—y—z, x2+y+2%
u=fx+y+z x2+y2+2%)

u=f(x2y%z2, x2+y%+22)

25, The solution of the equation

%(p2 +q®)+ (- 2a-2)

which passes through the x-axis is :

zZ2 =

y(4x — 3y)

R

z=y%(4x2 - 3y)2
z=y3(z2—3y%)

-_:-2—1'12['«:-'3 T arly
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26. The first order nonlinear partial
differential equation which is formed
from the set of all spheres of unit radius
with centre in the xy-plane is :

(A) 1+p2+g®=1
(B) z(l+p+gH=1
(C) 220 +p24qd=1

D) 2Q+p+qg) =1

27. The number of iterations necessary to
solve f(x)=x3+4x2-10=0 with an
accuracy 1073 in [1, 2] is :

(A) 8 B) 9

(C) 10 (D) 11

28. The solution y=y(x} of the functional

2 7
J[y]=J' _.__.\*1;3’2(1,5,
1

¥(2)=1 satisfies the equation :

¥y(1)=0 and

(A (v—22+x2=5
B) y2+(x-2)?%=5
) (—-22=x2+5

D) ¥ =5+(x—2)?

Paper-I1

29. Suppose K(x, t)=xat, t € [0, 1]. Then the

30.

31.

iterated kernel of K(x, t) is :

A il B i

( : ) 211 ( ) 3n
xt at

(C) gn—1 D) on—1

If the Lagrangian is given by

L=-J1-q9 +q4q,

where q and q are generalized

coordinate and velocity respectively,
the equation of motion is :

(A d+qq®=0
®) G-q4°=0
© §+a774°=0
@) §-q7'4*=0

An appropriate average to find average
rate of change is :

(A) Arithmetic mean

(B) Median

(C) Geometric mean

(D) Harmonic mean

B-15-17




32,

33.

34,

A Real valued function F defined on
(— =, o) that is non decreasing, right
continuous and satisfies F(— «)=0 and
F(+ ©)=1 is called :

(A) Density function
(B) Distribution function
(C) Random variable

(D} Continuous function

If the measure of skewness is zero, then
Q;+Q, is :
(A) Q, (B) 2Q,
(C)y 2Q4 (D) 2Q,

Let X be a random variable such that
PX=z0=1landlett>0and a = 0 be
fixed, then the tnequality

e '
P{X=t}<E —|is known as :
t

(A) Holder's inequality
(B) Schwartz's inequality
(C) Jensen’s inequality

(b) Markov's inequality

Paper-II

35.

36.

RNV

The number of failures N(t), which occur
in a computer network over the time
interval [0, t), can be described by a
poisson process {N(t), t = 0}. On an
average thete is a failure after every 4
hours, ie., the intensity of the process
is equal to 0.25 [hour]~!. What is the
probability that the third failure occurs
after 8 hours ? :

(A) e—0.25 (B) 8e——0.25

) e~ 2 (D) 5e~2

Suppose the random variable ‘U’ has a
uniform distribution on (0, 1) and
x=—21log U. The density of x1s :

exp(—x); ifx >0

@ f)= { 0 OW

(B)

_ |2exp(-2x);ifx >0
SIS { 0 L O.W

1
fey = 32 (%)
0 ; 0. W

©)

D) f(x) = —;—;ifxe(o,?.)

0;0W

B-15-17
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37. LetZ~N(0, 1). Then P(z| > 2)is:

(A) 0318 (B) 0.002

(C) 0.046 (D) 0.645

38. LetX,, X, ... X, be an I'l'.-d random
sample from exponential distribution
with mean p. In other words, they have
density :

= fuee(THh) sitx>0
' 0 : O.W

which of the following is not an u.b.e. of

w?
A X,
1
(B) n_l{X1+X2+ ..... + XLt

© nMinX,, X,...X_}}

1
(D) ;Max{Xl, Xg.... Xy}

Paper-I1

39. The variance of the distribution of

40.

41,

estimate obtained by the method of
moments will be of the type :

®

o™ %

N

© o

A Random sample of 16 housewives has
an average body weight of 52 kgs and
an s.d. of 3.6 kg. 99% central confidence
limits for body weight in general are :

{Given 5 ¢ o7 = 2.95}
(A) {54.66; 49.345)
(B) {52.66;51.34)
(C) {55.28;48.72)

(D) {49.66;38.34)

The Neyman - Pearson lemma is a
function of this statistic, if it exists :

(A) consistent (B) sufficient

{(C) unbiased (D) biased

B-15-17




42. A hypothesis test is conducted to test
whether the mean age of clients at a
certain health spa is equal to 25 or not.
It is known that the population s.d. of
clients at the spa is 10.36. Clients are
randomly selected, and their ages
recorded, with the sample mean age
being 29.8. What is your decision, at the
5% l.o.s., regarding the null hypothesis
that the mean age is equal to 25 ?

(A) Reject the Null hypothesis at the
5% l.o.s and conclude that the
mean age of clients at the spa is
less than 25

(B) Reject the Null hypothesis at the
5% l.o.s. and conclude that the
mean age of clients at the spa is
not equal 1o 25

(C) Reject the Null hypothesis at the
5% l.o.s. and conclude that the
mean age of clients at the spa is
more than 25

(D) Do not Reject the Null hypothesis
at the 5% l.o.s. and conclude that
the mean age of clients at the spa
is 25.

43. The number of runs in the sequence
HTTHHHTHTTHHTHIis:

Ay 6 (B) 4

€ 9 D) 5

Paper-II
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44,

45.

46.

NN AR

All Bayes discriminant rules (including
the ML rule) are :

(A) Misallocated
(B) Admissible

(C) Have strict Inequality

(D) Bayes risk

If M1~Wp(2, m,;) and M2~Wp(2, m,),
then M, +M, follows :

(A) W,(23, m; +my)
B) W, &, m;+my)
€ W,E, 2(m; +my))
(D) None of these

In the linear model Y=X ., B+e the
likelihood ratio test for testing
Hy : H,, ;. B=0, r=k has F distribution
with the degrees of freedom :

A) (k,n-r B) @m-r k)
€y (@ n-k (D) (m-k )
B-15-17




LT T T

47. From the six letters A, B, C, D, Eand F, | 50. The failure distribution which has I.LF.R.

3 letters are chosen at random with is :
replacement. What is the probability .
that either the word BAD or the word (&) Exponential
CAD can be formed from the chosen (B) Weibull
letters 7
(C) Gamma

] . (D) Log normal

(A) 216 (B) 216 |
-000-

6 12

(C) 316 (D) 216

48. If the Responses for treatments in a
factorial experiment with factors A and
B each at 2 levels from 3 replications
are, agby=18, a;by=17, agh; =25 and
a;b; =30, the sum of square for
interaction AB equal to :

A) 4 (B) 675

(C) ¢ (D) 3

49. In a 24 factorial to reduce the blocks to
size of 22 units the number of
confounding effects is :

(A) 14 B) 13

© 15 D) 12

Paper-I1 11 B-15-17
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