3.’0\(-' '

Set No. : 1 Question Booklet No.

RET/16/TEST-B 988 | Mathematical Science

(To be filled up by the candidate by blue/black ball point pen)

Roll No. | | | l I ‘ 1

| l l | i |

Rol No. {(Write the digits S WOFUS) ..o

Se

rial No. of OMR Answer Sheet ................ S R N R

IR DR oo TR

( Signature of Invigilator )

INSTRUCTIONS TO CANDIDATES

(Use only blue/black ball-point pen in the space above and on both sides of the Answer Sheet)

1. Within 30 minutes of the issue of the Question Booklet, Please ensure that you have got the correct
booklet and it contains all the pages in correct sequence and no page/question is missing. In case of faulty
Question Booklet, Bring it to the notice of the Superintendent/Invigilators immediately to obtain a fesh
Question Booklel.

2. Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. A separate Answer Sheet is given., It should not be folded or mutilated. A second Answer Sheet
shall not be provided,

4. Write your Roll Number and Serial Number of the Answer Sheet by pen in the space provided above.

5. On the front page of the Answer Sheet, write by pent your Roll Number in the space provided at the
top, and by darkening the circles at the bottom. Also, wherever applicable, write the Question
Booklet Number and the Set Number in appropriate places.

6. No overwriting is allowed in the entries of Roll No., Question Booklet No. and Set No. (if any) on
OMR sheet and Roll No, and OMR sheet no. on the Question Booklet.

7. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as
unfair means.

8. This Booklet contains 40 multiple choice questions followed by 10 short answer questions. for
each MCQ, you are to record the correct option on the Answer Sheet by darkening the appropriate
circle in the corresponding row of the Answer Sheet, by pen as mentioned in the guidelines given
on the first page of the Answer Sheet. For answering any five short Answer Questions use five
Blank pages attached at the end of this Question Booklet,

9. For each question, darken only one circle on the Answer Sheet. If you darken more than one circle or
darken a circle partially, the answer will be treated as incorrect.

10. Note that the answer once filled in ink cannot be changed. If you do not wish to attempt a question,
leave all the circles in the corresponding row blank (such question will be awarded zero marks).

11. For rough work, use the inner back pages of the title cover and the blank page at the end of this Booklet.

12. Deposit both OMR Answer Sheet and Question Booklet at the end of the Test.

13. You are not permitted to leave the Examination Hall until the end of the Test.

14. If a candidate attempis to use any form of unfair means, he/she shall be liable to such punmishment as the

University may determine and impose on himvher.
Total No. of Printed Pages: 40

SEAL



RET/16/TEST-B 988 /Mathematical Science

ROUGH WORK
T wE



Research Entrance Test-2016

No. of Questions : 50

Time : 2 Hours Full Marks : 200
Note: (1) This Question Booklet contains 40 Multiple Choice Questions

(2)

(3)

(4)

followed by 10 Short Answer Questions.

Attempt as many MCQs as you can. Each MCQ carries 3
(Three} marks. 1 {One) mark will be deducted for each incorrect
answer. Zero mark will be awarded for each unattempted
question. If more than one alternative answers of MCQs seem
to be approximate to the correct answer, choose the closest one.

Answer only 5 Short Answer Questions. Each question carries
16 (Sixteen) marks and should be answered in 150-200 words.
Blank § (Five) pages attached with this booklet shall only be
used for the purpose. Answer each question on separate page,
after writing Question No.

For mathematical Science Students only :
(i} This paper contains three sections :

(A) Mathematical Section (Q. No. 11-40 & Short Answer
Questions)

(B) Statistics Section (Q. NO. 41-70 & Short Answer
Questions)

(C) Computer Science Section (Q. No. 71-100 & Short
Answer Questions) A candidate has to attempt only
one section.

(ii) Q. No. 1 to 10 are compulsory to all.

3 P.T.O.
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01.

02.

03.

04.

(A) Mathematics Section
Which 1s not true for reactions by the 5.2 mechanism ?
“; Prow o liss Um.i;_,'_:j = lnmlnr;»jt.lu. AL Lauas el suouily 1 Jl.ll\'(_JJ.“‘zJI.L_H:

(2} tends to proceed with weak nucleophiles solvents like CH,OH,

H,0, CH,CH,OH.

(3] rate of reaction proceeds from primary (fastest) > secondary »>
tertiary (slowest)

{(4) occurs in one step

Which is the main product of the following reaction ?

/\/\ MeOH

| cl+ NaCN

(1) /\/\I (2) AN\

NC NC Cl

(3) MCO/\/\C? (4) \\\/\CI

Which of the following conditions is necessary for a reaction to be

spontaneous ?
(1) .ﬁsgw- Z O (2] 13 Ssy& = 0

(3) AS,,+aS,, >0 (4) AS,,* 4S,,<0

sur sys

Dead organs are generally stored in formalin. Formalin is :
(1) agueous formaldehyde (2) aqueous ferrous sulphate

(3) aqueous formic acid (4] aqueous ferric alum
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0s5.

06.

07.

08.

09.

10.

Regarding “carbon credits”, which one of the following statement 1s
not correct :

(1} The carbon credit system was ratified in conjunction with the
Kvato Proincol.

(2) Carbon credits are awarded to countires or groups that have
reduced greenhouse gases below their emission quota.

(3) The goal of the carbon credit system is to limit the increase of
carbon dioxide cmission.

(4) Carbon credits are traded at a price fixed from time to time by
the United Nations Environment Progrmme.

Ball bearings are used in bicycles, cars, etc., because :
(1) the actual area of contact between the wheel and axle is increased.

(2} the effective area of contact between the wheel and axle is
increased

(3) the effective area of contact between the wheel and axle is
reduced

(4) the actual area of contact between the wheel and axle is reduced.

During respiration, energy is released. It is stored in the form of :
(1) ADP (2} ATP (3) NADP (4) APP

Which of the following is known as Royal disease :
(1) Sickle cell anemia (2) Haemophilia
(3) Alzheimers disease {4) Colour blindness

The xylem in plants is responsible for :
(1) transport of water {(2) transport of food
(3) transport of oxygen (4) transport of amino acids

Two wires, of the same material, have their lenghts in the ratio 1:2
and their diameters in the ratio 2:1. If both are stretched separately
by equal weights, the ratio of increase in their lengths, L, : L, would
be s

(1] 12 (2) 2:1 3) 1.8 (4) &:1

5 P.T.O.
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11.

12.

13.

14,

15.

The dimension of the vector space V = {A = (&) ;. 8,eC, a, = - aji} over
held IR is
(1 ! (2 »? 28 Py e

Let [1s diffcrentiable and {(x) 1 for any real x then -
(1] 1is monotonic (2} 1 has unique fixed point

{3) fhas atmost one fixed point (4) f has no fixed point

Choose the incorrect, for the Initial Value Problem {IVP) :

dy _(v-x)

e < with y (x) = y, has :
{1) No solutionif Ve=0,%= 0

(2) Unique solution if V= Ly, = 1
(3) Unique solution if V.= 1L, x,=0

(4) Infinite solution if ¥, 5 1.X, =08

Hx-1Pu -{-2Pu + 2xu + 2xyu = 0 is parabolic in S ¢ R? but
not in R? - {S} then S is :

(1) {x,y) e R x=1 ory=2! (2) {xy)eRsx=1andy=2}
(3) {x¥) e R, x=1i (4) {x,y) e R% x=2]

The possible value of « for which the variational problem I(y(x) =

Ll (By? + 2x* y) dx, ¥y () = 1 has extremals are :

() -1,0 2) 0,1 (3) -1,1 4) 0,1
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16.

17.

18.

19,

If a holomonic system defined by n-generalized coordinates q,. q,,
............ , q, moves under the influence of conservative system, then

Hamilton’s eguation of motion is :
¢

. AH . c¢H , JH p dH
Bys—r ™ p,=—74°="
(1) J aqj i apj (2) f aqj ] apj
. OH . ¢H b oH g 0H
pi‘=~—,q = — e ¢
(3) ' ap, I aq, (4) 1" ap, " aq,

Let P_ (x) be the Legendre polynomial of degree n such that P (1) = 1,
Folle: |
n=1,2, ... If LZ J(2;+1]Pj(x)2dx=20 nisequalto:
j=t

(1) 2 (2) 3 (3) 4 4) S

Consider the topology r = {G c R : R\G} is compact in (R, 7,}U{ ¢,R}
on where is the usual topology on R and ¢ is the empty set. Then
(R,7)1is:

(1) A connected Hausdorff space
(2) Connected but not Hausdorff
(3) Hausdorff but not connected

(4) Neither connected nor Hausdorff

The geometrical representation of a complex number divided by &
1S :

(1) Reflection abot the x-axis

{(2) Reflection abot the y-axis

(3) Rotation throgh 90° about the origin in the counter clockwise
direction

(4) Rotation through 90° about the origin in the clockwise direction

7 P.T.O.
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20.

21.

22.

23.

24.

- ; : ; 1

Fhe truncation error of the following method u = +-(— (k, + 2k, +
# 6 :

2K, + k) is of order

(s (2) 4 {3} B <4 o

¥

.

The sum of residues of the function i{t) = (7_1”2—2(2“—3] at ze Ay 23

and x1s :

(1) 1/2 (2 1 (3) -8 {4) O

Iff: R - Ris continous then which one of the following cannot be
the image of (0, 1] under f :

(1o (2) (0, 1) (3) 10, 1) (4) [0,1]

1
The value of the integral of . along the semi circular arc |z| = 1 form

2=-1toz=+1, lies below the real axis, is ;

(1) pi (2) - pi 3) 0 (4) 2pi
2 3

ITA = 0 2 then the value of e is :
[1 3%2 e? €

W 1o 1) U R
2 21y e e

(3) 0 26 (4) i &
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25. The maximum number of independent components of tensor of rank

26.

27.

28.

29.

three, symmetry in last two indices in V . are :

nin+1j n‘(n+1)
(1) 3 (<) 5
nin-1) n?n-1)
B = 4 —
o d? d
The solution of the differential equation dx}; -2y dx}; ﬁ + 2y = e
1S :
eSx e:')x
r = x X % AT e X X VR
(1) y=Ac*+Be*+ Ce* + 75 {2) y=Ae*+Be*+ Ce® + -
xe™ xe™
= x -X 2x i X X o4 2x _
(3) y=Ae*+Be*+ Ce*+ 79 (4) y=Ae*+Be*+Ce 73

The locus of complex number, z, satisfying |z - 2| + |z+ 2] =6 is :
{1} Line segment (2) Circle
(3) Ellipse (4} Straight Line

For a continuous function f: R - R, let Z (f) = {x ¢ R: { {x} = 0}. Then
Z (f) 1s always :

(1) compact (2) open
(3) connected (4) closed

Let f(x) = max (sinx, cosx), for all x ¢ R. Then :
(1) f1s differentiable on R

(2) f{is differentiable on R except at O

{3) fis nowhere differentiable

{(4) fis differentiable except at a countable set of points

9 P.T.O.
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30. For the metric ds? = - a(dx')* + b {dx9)? + c(dx®)? + d(dx*?, where a,b,¢,d

31.

32.

33.

are functions of x! (i = 1, 2, 3, 4), the value of the Christoffe] symbol
[2,11] is :

1ca - 1¢a
(1) Hax? Sy
1ch 1¢b
{3) 2(})(] { J 2(—3}{3
%%+ y?
_+—-!{X>Y)] (0!0)
The function f (x, y) = Ix[+1y1 1% :
| 0, (%,¥}=(0,0)

(1) continuous at (0,0) but its partial derivatives f_and {_do not exist
at (0,0) ' ‘

(2) discontinuous at (0,0} but { and fy exist at (0,0)
(3) continuous at (0,0) and f_exists but f does not exist at (0,0)
(4} continuous at (0,0) and f, exists but {_does not exist at (0,0

The boundary of [r + is : r, s ¢ Q} in the topological space C (under
usual topology) is :

(1) the empty set (2) x+iy:x,ye R-Q}
(3} fis:seR-Q} 4y C

For a homogeneous medium containing charges and currents, the

2
value of VEE—,UE? is :

J 1 0

1) eVp+u—J 2) —Vp+u—J
(1) a #ar ) £ 4 #ar
1 ¢ 1. 18

: = Fprae ¥ . Yoou g
(5) ! 4 ot (4) € " yel

10
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34.

35.

36.

37.

38.

39.

The continuous function :R — R defined by f{x) = (1 + x#)47° s -
(1) onto but not one-one (2} one-one but not onto

(3)  both one-one and onto (4} neither one-one nor onto

The number of elements of order 5 in Z,, ® Z, are:
(1) 24 (2) 25 (3) 30 (4) 100

Consider the following LPP min z = 10x, + x, + 5x, such that 5x, - 7x,
+ 3%, 2 50, X, X,, X, > 0, then its optimal value is :

(1) 50/3 (2) 250/3 (3) 10/3 (4) 100/3

The value of cos g for the angle g between f{t) = 2t - 1 and g{t) = t? in

1
the vector space V of polynomial with inner product {f,g} = L f(t)gy
dt is :

Js Jis l !

1 = @ = e “ T

lfor|x|<a

i

The Fourier transform of {(x) = {Oforlx |>a 1

1 ESinsa 5 ECos sa
} 2 s (2) 2 s

2 Sinsa 2 Cossa
(3) = 4) =

nm s n s

The value of integral I:lloge x] dx where | | denotes greatest integer

function is :
(1) log4 {21 1/2 (3) 4+e 4} 4-¢

11 P.T.O.
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40. Solution of the Poission’s equation u_ + u_ = - 1 in the square |x|
<1, |y] <clwithu=0atx= +landy= i e
i ) o l r'] P A . Ea
&) DU AN B ]{}1 R O I A
o 5 %) (] - 2
2} uix, vy =7 (1-x9 (1-y)

S . ,
3) uxy =72 (1+x%)(L+y?)
16
1
4 ulxy =g (1 +x% {1 +y7)

12
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Short Answer Questions

Note: Allecmpt any five questions. Write answer 1 1580-200 woras, ach

01.

02.

03.

04.

05.

06.

question carries 16 marks. Answer each question on separate page,

after writing Question Number.

Define gamma function on complex plane and show that it has only

simple poles as singularities.

: . 1+ yp* 2
Find the nature of extremals of the functional r.[;] dx under
' X

the boundary condition y(1) = 0, y(2) = 2.

Define a regular surface. Show that graph of a smooth function is a

regular surface.

Show that a necessary and sufficienct condition for a curve to be a
spherical is that its radius of curvature p and radius torsion satisfy

_ 4
T ods

d
£+E(p'a) = (0 where s is arc lenght parameter and p’

State and prove Euler formula for normal curvature at point on a
regular surface.

Show that the equation z° + 15z + 1 = 0 has four roots in the annulus
)

?('z' <

13 P.T.O.
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07. Show that the age of the universe (t,) in terms of observable parameters

for open universe is

LY

V;l_ __2(‘.?.‘.-' sosh ™ (1 — Gy
TS L . || s where H, and q, are the

B (T
1. =

O H,(1-2g, Jj 4, q,

Hubble constant and deceleration parameter at present.

1 odx
08. Evaluate the intergral L e by Simpson’s one-third rule taking k=
1 3 x"
8. The arguments and corresponding values of the function f{x) arc
tabulate below :

x |0.000 |0.125 0.250 0.375 0.500 0.625 0.875 1.OGO
f{x) |1.00000{0.98461 | 0.94117 | 0.87671 | 0.80000 | 0.64000 | 0.56637 | 0.50000
09. Show that the transformation w = z? of complex plane transform circle

centred on real line in z-plane to limacon’s in w-plane.
I
10,

n

Iff,: R — R be the function fn (x) = n’(x_l)ﬁ +1 andf: R - R be the

zcro function then show that f (%) —f(x) for each x € R but {_does not
converge uniformly to f.

14
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41.

42.

(B) Statistics Section

Which of following is not a correct statement about Bivariate
Normal Distribution ?

(1) Marginaldistributions are normal

(2} Both variabies are linearly related

(3) Conditional variance is constant

(4) Conditional variance is not constant

A sample of size n(>2) is drawn without replacement from a finite
population os size N, using an arbitrary sampling scheme. Let ri
denote the inclusion probability of the i-th unit and rij, the joint

probability of unitsi and ,1 < i < j £ N . Which of the following
statement is always true ?

(1) X~ zi=n

(2) Y zij=nzi l<i<N

(3) #ij>0foralll,jl<ci<j<N
(4) zizj-xij>0foralll,j, 1<i<j<N

Hundred (100) tickets are marked 1,2, ............. 100 and are
arranged at random. Four tickets are picked from these tickets
and are gtiven to four persons A,B, C and D. What is the probability
that A gets the ticket with the largest value (among A, B, C, D) and
D gets the ticket with the smallest value (among A, B, C, D) ?

. s L 5 L o L

L @ @ 5 @4 13
Suppose X, X,,........ X, 1s arandom sample from U (0,4), > 0. Let
Xm < X{2I Severie SX[n] be the order statistics and S be sample mean.
Consider the two unbiasedestimators for g : T1 = 2S and T2 =

n+l ' VAR(T2)
(T] X Thenlim o \opern) =
(1) O 2) 1 3} 4) 12

15 P.T.O.
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45. Let X, X.......... X _be arandom sample of size n from a p-variate

46.

Normal distribution with mean # and positive definite covariance
ST N TGN N ]
I 1] bl P R R A g

R E O N NP [ S|
PR TR B 1 T SR I T SR T R X Y T LY ||.Ii..1'fl.

(4}

—

(X. - «) > " (X, - ) has chi-square distribution with 1 d.f.

Z[ (X1~ 20) (Xi- #) has Wishart distribution with n d. {.

SS’ (S is sample mean vector) has Wishart distribution with

pd.f.

X, +X,and X - X, are independently distributed

A factorial experiment invlving four factors F1, F2, F3, and F4
each at 2 levels, 0 and 1, is planned in 4 blocks each of size 4.
One of these block has the following contents :

F1 F2 F3 F4
0 0 0 0
0 0 0 0
1 0 1 1
1 1 1 0

The confounded factorial effect are :

(1)
(2)
(3)
(4)

F1F2, F1F3, F2F3

F1F3, F1F2F4, F2F3F4
F3F4, F1F2F3, F1F2F4
F1F4, F2F3, F1F2F3F4

16
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Suppose the comulative distribution function of failure time T of
a component is :

l - exp{-ct®), t>0, a >1,¢c>0
Then the hazard rate ot ;(t)1s:
(1) Constant

(2) Monotone increasing in t

{3) Monotone decreasing in t
(4) Non-monotone functionint

Consider the following probability mass function P(x} where the
parameters (6,6,) take values in parameter space

(s)3eetlbs)

=

e | (57)

x
1 1/11 1/7 1/8 1/9
2 1/11 1/14 1/16 1/9
3 8/11 5/7 3/4 2/3
4 1/11 1/14 1/16 1/9

Let X be a random observation from this distribution. If the

observed value of X is 3, then

(1) MLEof 8, =1/3, MLEof 6, =3
(2) MLEof8 =1/2, MLEof 8, =2
(3) MLEof @ =2, MLEof @, =1/2

(4) MLEof 6, =3, MLEof 8, = 1/3

17

P.T.O.
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49.

50.

Sl.

52.

A svmmetric die is thrown 720 times. The lower bound for the
probability of getting 100 to 140 sixes Is :

it £33 TN
1

1

£y B ReR) e T B 1% £y ey
boULZo (i G.oU o) U770 <4y 0.0

10 If X, follows B (n |, p ) and X, follows B(n,, p,} independently of

X, then Z= x, + x, will follow :

(1) Binomial distribution ifn =n,.
(2) Binomial distribution if p, = p,.
(3) Poisson distribution ifn = n,.

(4) Poisson distribution if p, = p.,.
Suppose X has a geometrice distribution with parameter p :
PX=t)=qp;t=0,1,2........

Which of the following is correct :

{1) Ply=t/X>k)=pq' (2) Ply=t/X<k)=pq

(3) Ply=t/X zXk}=pq (4} Py =t/X k)=pq
(1+2¢t)

let X hasthe M.G.F.as: M (t) = o7

The mean and variance of X are

(1) 1/2and 9/4 (2) 2and 4/9

(3) 2and2/3 (4) land 2/3

18
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1
53. If X~ N (0, 1} then Z ) X? follows ;

5S.

i 1
(1) Chi-square with 1 d.f. (¢} Gamma LQJ

\l ra

1
| of first kind @ 7 LE’

-
| —

J of secondt kind

B —
b | =

B £\5

W]

Which of the following statements is correct ?

(1) Convergence in Probability is stronger than the almost sure
convergent.

(2) Convergence in Probability is stronger than the Convergence in law.
(3) Convergence in law is stronger than the Convergence in Probability.

(4) Convergence in law is stronger than the almost sure convergent.
Let X,, X,, ..c....., X_ are iid variables from N (?,?= ), then the
statistics Y XiY Xi” is :

(1} Jointly sufficient and complete

(2) Sufficient but not complete

(3) Complete but not sufficient
(4) Neither sufficient nor complete

56. A sequence {A } defined as :

Il

An{ms.t.0<m4b+(-l)n}; (b>1)

(1) Monotone non-decreasing.
(2) Monotone non-increasing.
(3] Non-monotone but convergent.

(4) Non-monotone and non-convergent.

19 P.T.O.
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57.

58.

59.

Which of the following is/are correct ?
(1} Every monotone field is a sigma field

(ii) Every field containing infinite elements is always a sigma ficld
(1) (1) and (ii) both are correct

(2) (1) and (11) both are incorrect
(3) (i) is correct but (ii) is incorrect
(4) (i) 1s incorrect but (i1} is correct

Consider the following assertions :

{1) A minimal sufficient statistic is always complete.

(i1} A minimal sufficient statistic may not be complete.

(iii) A complete sufficient statistic is always minimal sufficient.
(iv) A complete sufficient statistic may not be minimal sufficient.
(1) Only (i) is true (2) Only (i1) and (iv) are true
(3) Only (1) and (iil) are true (4} Only (1) and (iii) are true

Suppose X ~n {0, 5 ); then Y = X2 will follow :
(1} Pareto distribution (2) Cauchy distribution
(3) Rayleigh distribution (4) Student’s t- distribution

60. A Bayes decision rule :

(1) is never admissible
(2) is always admissible
(3) admissible only if it is unique

(4) admissible if it 1s unique except under risk equivalence

20
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61.

62.

63.

What is the effect of an outlier on the value of a correlation
coefficeint ?

(1) An outlier willalways decrease a correlation coefficient.
(2} Anoutlier willalways increase a correlation coefficient.

(3) An outlier might either decrease or increase a correlation
coefficient, depending on where it is in relation to the other
points

(4} An outlier will have no effect on a correlation coefficient

The lifetime of a bulb is exponentially distributed with mean 100
hours. The bulb remains switched on for exactly 4 hours everyday
and remains switched off the remaining time. What is the
probability that the bulb stops working on or before the 25"
day ?

1-¢ 1
o (2) y.e3
(3) 1- et 4) e!

A Markow chain is said to be irreducible if :

(1} Possible to get from any where to any where

(2) Chain has probability one of returning to the initial state
(3) Chain has probability zero of returning to the initial state
(4) None of the above statement is correct.

In acceptance-rejection method a function t(x) that majorizes the
density function f(x) for all x is :

(1) A density function

(2) A density function only for some x

(3) A density function only for values less than x
(4) Not necessarily a density function

21 P.T.O.



RET/16/TEST-B 988 /Mathematical Science

65.

66.

67.

The samples from a two-parameter Weibull distribution for some

known values of shape and scale parameters can be generated

with the halp of inverse transfrom method by using the
transformation :

(1) i-scale log | 1 - u)yshere (2) {1 - exp (-x her¢/ scale)ju
(3} f{-scalelog {1 - w)/rnmee (4) lexp (-x "¢/ scalejiu

Suppose you have a posterior distribution p(g /x) based a sample
ofsizeni.e,Xx:X,X,..... X, ~f(x/g)andapnor distribution g(g).
If an additional observation x__ is added at a later stage, then the
updated posterior will be :

(1) Same as p(6 /x)

(2) Proportional to f{x_, )/ @) p(6 /%)

(3) Proportional to {f{(x/ @)+ f(x,,,)/6) p(6 /x)

(4) Cannot be updated

Consider an independent Bernoulli trails with success probability
g Using the prior proportional to g*! (1 - g)*'. What is the Bayes
estimator of @ when the loss is squared error loss ?

att a-t
o atb+n () at+tb+n

+t + ¥
@ % @ (5

Where is the number of success in n independent trials.
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68. For a Likeithood ratio test, let wus define

supfy.g (x/0)
X) = .

0=08, 086,
supf, .. {x/0) f

: . Then assuming some regularity

conditions, which statement about the guantity k = -2log 3 (x) is
true ?

(1) k follows chi-square distribution with d.f. equals to the
number of independent parameters in 6,

(2) k follows chi-square distribution with d.f. equals to the
difference between the number of independent parameters
in @ and the number in @,

(3) k follows f distribution with n, and n, degrees of freedom
where n, and n, are the number of parameters in ®, and @
respectively.

(4) k follows chi-square distribution with d.f. equals to the
number of independent parameters in @

69. WHO recommended method of sampling to estimate immunization

coverage in developing countrie is :
(1) Simple random sampling

(2) Stratified random sampling

(3) 30 cluster random sampling

(4) Muli-stage random sampling

70. Calculation of relative risk requires a :
(1} Prospective study (2) Retrospective study
(3) Cross sectional study (4) Exploratory study
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Short Answer Questions

Note: Attempl anv five questions. Write answer in 150-200 words. Each
gueston carries 16 marks. Answer each guestion on separate page.
alter writing Question Number.

1. What is complete and partial confounding ?

2. Explain the basic principle on which quadrature formulae are
developed.

3. Explain by means of an example the conditional transfer in R or
any high level language.

4. What is data warchousing ?

5. State and prove Rao-Blackwell theorem.

6. Define odds ratio in case-control study design by means of an
example.

7. Define Jeffreys prior and work out Jeffreys prior for success
probability p in Bernoulli distribution.

8. What do you mean by stochastic simulation ?
9. Whatisrobustregression ?

10. Define Cox’s proportional hazards model for several covariates.
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71.

72.

(C) Computer Science Section

Consider the following segment of C program :
intx, y, n;

X=1;

Y=

If (n>0)

X=3 1z

else

y=y-1;

After execution of above program segment the value of x and y if
n=1is:

(1) x=2,y=0; (2) x=1,y=0;
3B) x=1,y=1, @4) x=2,y=1;
Consider the following segment of C program :
int i, j:

i=0;

for(i=0;i<= 5;i=i+2/3)

{

j=it1;

}

The number of times the body of for loop is executd :
(1) 9 2) 8

(3} infinite (4) 11
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73.

74.

75.

How many of the followig declarations are correct ?
Ing %

float letter, DIGIT ;

double = p, q

m, n, z: INTEGER

jong int m; count;

long float temp,

(1} Three are correct (2) One is correct
(3} Two are correct (4) All six ar incorrect
Consider the following C program :

main ( }

¥
I

mtnum 1. num 2;

scanf (“%2d%5d”, & num 1, & num 2},
print {(:%d%d”, num 1, num 2);

|

If the data input to the program 31426 and 50, then the output
will be :

(1) 31426,50 (2) 50,31426
(3) 31,426 (4) 3142,650

Consider the following ANSI union :

union item

{
1

int m,;

float x;

chare;

b

Total memory location required to store any union variable of type
item is :

(1} 2 bvte (2) 4 byte

{3) © byte (4) 7 byte
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76.

77.

78.

79.

When simplified with Boolean Algebra, the expression (x + v} (x + zj
simplifies to :

(1) x (2) x+x{y+ 2]

(3} x(1 = yz) (4) Xx+yvz

How many 1's are present in the binary representation of 3 x 512 +
7Tx64+5x8+3:

(1) 8 2 9 (3) 10 4) 11
The decimal number equivalent of (4057.06), is :

(1) 2095, 75 (2) 2095, 075

(3) 2095, 937 (4) 2095, 0937

(734), = (),, :

(1) CID (2) DCI (3) ICD (4) IDC

80. Two fuzzy sets A and B are given with membership :

81.

82.

B, (xj={0.2,0.4,0.8,0.5,0.1}
W (x)={0.1,0.3,0.6,0.3,0.2}

Then the value of p, , will be :
(1) {0.9,0.7,0.4,0.8,0.9 (2) {0.2,0.4,0.8,0.5,0.2}
(3) {0.3,0.7,1.4,0.8,0.3} (4} {0.1,0.3,0.6,0.3,0.1}

If a pixel of an image is shuffled, then he parameter that not change
is :

(1) Histogram, Mean, Covariance

(2) Histogram, Mean, Entropy

(3) Histogram, Covariance

(4} Covariance, Entropy

The information is accessed in stack data structure is
(1) LIFO (2) FIFO
(3) Random (4) LIFO and Random Both

27 P.T.O.
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83.

84.

85.

86.

87.

88.

The preorder traversal of abinary tree is DEBFCA. The root node
of binary tree 1s ¢
(13 B (2 C (3} A (4] D

Chromatic number of bipartite graph is :
(1) 4 (2) 2 (3) 3 (4) 1

Which of the following pair (A,B) of events is mutually exculusive,
in the random experiment of tossing of a coin four times ?

(1) A:Obtaining at least three heads, B : Obtaining at least three
tails.

(2) A : Obtaining at least two heads, B : Obtaining at most two
tails.

(3) A : Obtaining at least two heads, B : Obtaining at least two
tails.

(4) A : Obtaining at least three heads, B : Obtaining at most
three tails.

Assuming the normal distribution, suppose that a 95% confidence
interval for mean n is (50, 60). Which of the following could possibly
be a 99% confidence interval for the same ?

(1) (52,58) (2) (52,62) (3} (48,58) (4) (48, 62)

Let T(n) be the function defined by T(0) = 1 and T(n) = T{n - 1} + n,
n > = 1. Which of the following is true :

(1) Tn)=0m? (2) T(n) =0 (Vn)
(3) Tmn) = Oflog,n) (4} T{n)=0O(n)

In AVL tree, difference between height of left and right subtrees is

{1} Lessthan | (2) Less than equalto 1
(3) equalto 1l (4) greater than equal to ]
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89.

90.

91.

92.

93.

94.

The output of D-flip flop :

(1) same as input

(2) complement of input

(3} not depend ou input

(4) depend on past input and clock

Fundamental period of x(n) = 10 cos (rn/3} is :
1) 3 = g 1) (3) 6 (4) 7n/3

A and B are two logical statements. Statement B is logical
equivalent to statement A iff :

(1} (A > B} A (B > A)is tautology
(2) (A - B) || (B — A)is tautology
(3] A - Bis contradiction

(4) A - Bis tautology

Nayquist rate of the signal x(t) = 3 cos (50 zt) + 10 sin (30 zt) - cos
(100~ t)is :

(1) 50 Hertz (2) 300 Hertz

(3) 100 Hertz (4} 150 Hertz

Postfix expression equivalent to infix expression (A - B)* (D/E)
is:

(1) ABDE*/- (2) ABDE-/*

(3) AB-DE/* (4} None of these

The Laplace transform of sin @tis:

2 2

S A
0 o 2l o

@ @
Bl T g
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95.

96.

97.

98.

99.

A casual signal has Z-transform with complex conjugate pole
located at unit circle (}z|=1). The signal 1s :

(1) Oscillatory and decaving (2} Oscillatorv and increasmng

(3} Osallating (4) Constant

The function f(x) = sin (x) is decreasing in :
(1} (0,1 (2) (0,m/2)
B (w/2,3ni2) (4) (i, 2m)

If f(x) = sin 2%, 0 < x < n /2, the value x at which tangent is parallel
to x-axis :

n

(1 2) 3 (3) @) p

ol L

If A and B are two square matrices of same order, then which of
the following is not correct ?

(1) det (AB) = det (A) + det(B) (2) det(AT) = det(A)
(3) det(AY) = 1/det(A) (4) det(AB) = det(A). det(B)

Worst case time complexity of heap sortis :
(1} Ofn) (2) Ofn?
(3) O(n? (4) Ofnlog,n)

100.The probability mass function of a random variable X is given

below :

fix) =x/15;%=1,2,3,4,9

= (J; otherwise

Then the conditional probability that X lies between 1/2 and 5/2
given that X is greater than ] is:

(1) 1/7 (2): 317 (3) 2/15 (4) 1/5
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Short Answer Questions

Note: Attempt any five questions. Write answer in 150-200 words. Each
queston carries 16 marks. Answer each quesnon on separate page,
after writing Question Number.

1. {a) Givedata structure in which linear list is implemented using
random access. Using this representation/data structure
write an algorithm for inserting and deleting an element form
the list.

(b} Describe stack and queue data structure. Explain PUSH and
POP operation on a stack.

2. (a) Suppose the following list of letters is inserted in order into
an empty Binary search tree :

J,R,D,G,T,E,M, H,P,A,F,Q
(i)  Find the final Binary tree
(i) Give sequential representation of the tree in (i)

(it} Give the link representation of the tree in (1) using three
array.

(iv)] Find the inorder, preorder, and postorder traversal of
Binary tree.

(v} Consider the Binary tree (i), give tree after the node M
and D is deleted.

(b) A Binary tree T has 9 nobes. The inorder and preorder

traversal of T yield the following sequence of nodes :
INORDER: E, A, C,K,F, H,D, B, G
PREORDER:F.A E,K,C,D,H,G,B

Draw the Binary tree and also give its postorder traversal
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Discuss maximum likelihood method of estimation. Obtan

estimators of 11 and o* on the basis of random samples of size n

drawn from N(p, o'} by maximum likelthood method.

Define pole and zero of a Z-transform, and determine the zero

and pole of the signal x(n) = (1/2)" ufn), where u(n} is the unit step
signal.

3.

4.

5. (a
(b)
()

6. (a
(b)
(c)

Explain how the Fourier transform is relatedtothe Z-transform.
State and explain the Dirichlet conditions.

Explain band width of signal, low frequency and high
frequency signal.

(i} How structure differ from each other
(ii) How structure, union, and bit filed differ from each

Define a structure called cricket that will describe the
information player name, team name, batting average. Using
structure cricket, declare an array player with 5 elements.

In what ways does a switch statement is differ from if
statement, Write a C program for marks range to grade
conversion using switch and case, for following data :

Marks Range Grade
<40 E
40-54 D
55-69 C
70-85 B
> 85 A
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7.

8.

10.

988/Mathematical Science

Show thae (3%} M (x) follows logically from the premises (v x) (H{x)
- M(x} and (3x) H(x)

Define fuzzy set. Generalize the intersection, union operation on
Crisp set using maximum and minimum for fuzzy set.

Density function of a random variable X is defined as follows :

kx;0<x <2
fx (x) = 0; otherwise

Find the following :

(i) Value of k

(11) Find the probability P(0 < X < 0.75)
(i) Determine c so that P (X <¢)=0.81

(a) Suppose the following number is stored in array A :
32, 51, 27, 85, 66, 23, 13, 57
Simulate the bubble sort procedure

(b} Supose A is stored array with 200 elements, and suppose a
given element x appears with the same probability in any
place in A. Find the worst-case running time f{n) the average

case running time g(n) to find x in A using the Binary search.
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ROUGH WORK
TF &
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