p

FoYe

O
p
O

foreY Q. Fo'e) Fo'e 0£Q-00.00. PQ-09-00-00. £Q.0Q. Q.
P e D e w  m e i

3%3%3@3%3@%@3‘88%3@3@&@3%&63%3@3@3@%@3‘88%3@3@&@3%&63%3%&@3@&6%&63@3@&@%%3@3@%3@%8@%3@3@%0 £30I0F0I0IEIEIES
§N§ SUBJECT CODE SUBJECT PAPER E
H
&3 :
gﬁ; A-15-03 MATHEMATICAL SCIENCE ]| :
H
gug HALL TICKET NUMBER QUESTION BOOKLET E
& NUMBER g
% :
& OMR SHEET NUMBER g
g8 §
g8 g
£ g
gug DURATION MAXIMUM MARKS NUMBER OF PAGES NUMBER OF QUESTIONS E
ga; 2 HOUR 30 MINUTES | | 150 | | 16 | | 75 §
SE; This is to certify that, the entries made in the above portion are correctly written and verified. é
&3
H &
&3
& :
48 Candidates Signature Name and Signature of Invigilator ~ §
gﬁg Instructions for the Candidates S0 BPRSe §
gﬁg 1. Write your Hall Ticket Number in the space provided onthetop | 1. 52 5 3 &7fo8" g5as good” o 556 ¢33e5 Sowth oot ;
SEB of this page. 2. s (5 SEE0 TPRE BTOTYT HHe SOA Sob. g
g8 2. This paper consists of seventy five multiple-choice type of <5 e o g
gag questions. 3. %@“doej;ﬁoabvé-sv@i"&a@é;ﬁw & a;ﬁbg?;acéoe‘éoo&. bm(ﬁ&ivmdos
§8 3. Atthe commencement of examination, the question booklet wil D008 T [FTHEHaK B0D o8 DMK woTrels SO
SNB be given to you. In the first 5 minutes, you are requestedto open BouTEsSod.
SNB the booklet and compulsorily examine it as below : (i) 2 %) DEBH000 Bl 55552 eowod &) ShBY Heokof
SNB (i) Tohave access to the Question Booklet, tear off the paper Dowod. 35,5 20089 $000K0 3053 BB &y @%@@@mmi
SNB seal on the edge of this cover page. Do not accept a booklet 15655 @O;)gaomm
&3 without sticker-seal and do not accept an open booklet. . . PP
&3 (i) Tally the number of pages and number of questions in (i) 5580 9 T %ooBol BuPTe ETte s (FpnnsT Wil
&3 the booklet with the information printed on the cover Sopgo 590 (e Sopgdo ‘°555°“’°§e od. Lo Popsog
8;;13 page. Faulty booklets due to pages/questions missing BowoBod MR Sor MPIes Bopd® HHw S5 T AuEd
gug or duplicate or not in serial order or any other EPee ST (500 @mm@@‘ E%;B%g;m o Ve Baresee
gag discrepincyk?hc;uld behgot repllaced imr;:edira:tely by 3 Soed 5%@5@33; N ‘,;@ng)& FotsS Dot w80 gmags‘ O;ésv
t booklet from the invigilator within the perio 72 SOR 22 O3 2505 BT e (5550 oSS 5,,
g8 correc v ] SRS B0 TS eaioeaTr SO &y (iR, &io8'e E
gug of_ 5 minutes. Afterwards, nelthe_r the Questhn Booklet BB (SHEH BITEES wm@ 5000 B, g
gug will be replaced nor any extra time will be given. s Db RS OMR .
gﬁg (iii) After this verification is over, the Test Booklet Number (iif) % eorr ‘Jamjb éa“éo'*’ogé @E%‘)@io @o?émw . SES D
48 should be entered in the OMR Sheet and the OMR Sheet B0 OMR 50 S0 59 ETysEin DAGEood TOpRaD.
gag Number should be entered on this Test Booklet. 4. (3 BEHD Toolh ETEEIeD Bdyocien (A), (B), (C) swoaks (D)§
§8 4. Each item has four alternative responses marked (A), (B), (C) QOIT” FGGTO0. SASHE B BSOS M does BOLS o
&8 and (D). You have to darken the circle as indicated below on the OMR 55008 28 7y vopg 33 Troo S)mes” R
gug correct response against each item. BIOEHBO HrDoD [T &S Jronoe DSE o BOWS o
H Example: °00wd. §
gag where (C) is the correct respon@ ég"v’jém v . ‘ @ E
gﬁg 5. Yourresponses to the items are to be indicated in the OMR Answer (v ) ‘Ogbv@%‘%om oo o - .
gt Sheetgiven to you. If you mark at any place other than in the 5. e Beposten: S FENE50S gupds OMR $E50 2
gug circle in the Answer Sheet, it will not be evaluated. 50 BT P80 MHBOTD. oEE HErEE BBop T Sef
gﬁg 6. Read instructions given inside carefully. 003 D BSOS JrTeSHo DAL, E
gag 7. Rough Work is to be done in the end of this booklet. 6. (3% BBB0 o gAY VIBBOR T HEHod. g
28 % Anower Snbet, oxtept or the Space aloned for the relevant | 7+ 5500 BRBEs 950 30 wensd fase :
H Wer S1oet, exce o : Yot | 8. OMR s 265 3 & Do D50 Ehod 556 Koot s
&8 entries, which may disclose your identity, you will render yourself | ©- PER0 P JPD OO0 QTIOWRIONE DTS SO §IO OO
gag liable to disquanﬁciﬁon_ y vy y 2 1080 BO% Aorr B e Traeio D S 86 Ve Qmﬁos
€8 9. The candidate must handover the OMR Answer Sheet to the ) D296009B 2 GIFES W0 WEERHTD. 8
Eng invigilators at the end of the examination compulsorily and | 9. %85 & oot ST ?;)a OMR 35g%) 5150 585 8Os 572, 8
Eﬁg must not carry it with you outside the Examination Hall. The %3 0% K8 00HeH @mgﬁqﬁgyﬂxm @ég(@—odmé BHEITH @25563%8
Eag candidate is allowed to_take away the carbon copy of OMR &% 52, OMR 5o mg, =S 559 émggéq}bm) d
Eﬁg S::rﬁitn:tr;gnused Question paper booklet at the end of the 10. bé)/‘Sw Sk 2 Fossols uE w@é& P d
ENS 10. Use only Blue/Black Ball point pen. 11, omideds Eﬁmc%, T O%Beabes, JoFE $0ETR Tl :aégméeg
EES 11. Use of any calculator or log table etc., is prohibited. earionte Jlage. §
E § 12. There is no negative marks for incorrect answers. 12, &%y SRrTrred $o,0 Shc) Beso. 8
slle 1 A-15-03;

0"00"00BJBIBJBJBIBI LI BI LI BI I BI I BIBI DI DI BIBJBIBIBIBJ DI DI BIBI LI BIBJBJ I BI I I I BJ DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DI DU DI DI DI DU DU DI DI DI DU DI DT OO OT DT DT OJ®

q






1.

MATHEMATICAL SCIENCES

Paper - il

The series 1+i2____+_2+_2_...
o IS

(A) convergent

(B) divergent

(C) oscillatory

(D) conditionally convergent

. Iffis defined by f(x) :xzsini, ifx#0

=0, if x=0

then

(A) f is differentiable at x = 0 but
Liirg ' (x) = f(0)

(B) f is differentiable at x = 0 and
Liirg ' (x) = '(0)

(C) f’is continuous at x =0 and f'(0)=0

(D) f’is not continuous at x = 0 and
f'(0)=1

. Which one of the following statements is

NOT true ?
(A) Every continuous function is integrable

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

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

(D) Iffis differentiable at a point, then it is
necessarily continuous at that point

4. If [x] denotes the greatest integer less than

3
or equal to x, then | [x]dx=
0

. Let f be defined by

f(x) =21n,for23+1< x < 21 .»N=0,12, ...
andf (0) = 0. Then consider the following
statements

I. fisintegrable on [0, 1]

Il. f has finite number of discontinuities
in[0, 1]

lll. f is monotonically increasing and
bounded on [0, 1]

IV. fis continuous on [0, 1]

(A) I, lland Il are true
(B) land Il are true
(C) llland IV are true
(D) land lll are true

A-15-03|




6.

Assertion (A): If f(x)= then

1
(o)

2 _1 2
jf(x)dxz[—] =2

0 x—1 0

is false

Reason (R) : f’(x) is not bounded in

[0, 2]
Then, which one of the following is true ?
(A) (A)is true but (R) is false
(B) Both (A) and (R) are false

(C) Both (A) and (R) are true but (R) is not
a correct explanation of (A)

(D) Both (A) and (R) are true and (R) is a
correct explanation for (A)

Consider the sequences (List I) and the
properties of sequences (List Il).

List| Listll
L {1+(-1)" 1. Oscillates
infinitely
. {n?% 2. Converges to
the limit 1
. {n(=1" 3. Divergesto + o

’
IV. {HH} 4.

Which one of the following options is a
correct match ?

Oscillates finitely

oo 1l v
A 4 3 1 2
(B) 1 2 3 4
©C) 1 4 3 2
D) 4 3 2 1

3 12
8. The eigen values of the matrix [6 5 } are

10.

11.

(A) {3,2} (B) {1,1}
2 1 4
. Theinverse of the matrix A={0 5 3|is
0 0 4
1 (42
—I|\A“-11A — 38l
A 55l )
1 (42
—I(A“—11A + 38l
®) 55 )
1 (42
—I|A“+11A - 38l
© 4! )
1 (a2
—1A“+11A + 38l
D) 4! )
110
f A=[0 2 2], then the number of
0 0 3

linearly independent eigen vectors of A
corresponding to the eigen value 3 is

(A) 0 (B) 1
(C) 2 (D) infinite

The rank of the matrix

2-1 3 -1
-1 3 2 -1
A= is
0 5 7 -3
| 3 1 -4 1_
(A) 1 (B)
(C) 3 (D) 4
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12.

Which one of the following is the
orthonormal basis for IR* (IR) ?

) ey | Gt [t

el

Sl )
R NGRS _E‘E‘E}
FR N EE S _E‘E‘E}

13.

14.

If T: V—> W is alinear transformation of
the vector space V onto the vector space
W and if dim. W =4 and dim. Ker T = 2,
thendim. V =

Let V be an n dimensional vector space
overthe field R andB={o,,, at,, ...,ct, } be
a basis for V (IR). Then B is called an

orthonormal basis for V if

(A) (o, 0;)=0 fori=j,1<i,j<n
B) (o, on)=1for1<i<n

(C) Both the options (A) and (B) hold

(D) Either option (A) or option (B) hold

15.

16.

17.

18.

| 21 4dz,zf:\ z—i|=2 described in the
tZ +

positive sense, is equal to

T T
(A) 7 B) 7
T T
©) 3 D) ¢
For the function f(z):(z+1).sin ! , the
(z-2)

pointz=2is

(A) an essential singularity
(B) a pole of order one

(C) a removable singularity
(D)

D) an analytic point

The sum of the residues at the poles of
41
the function f (z) = Zz is
z- -2z
(A) 2
(B) 3
(C) 4
(D) 6
The Harmonic conjugate of the function

u(x,y)=2x—-2xyis
(A) x*+y° -4y

(B) x° - 2xy + y2
(®)] 2x% + y2 —3X

(D) x2—y2 +2y
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19. The Laurent series expansion of

7 —1
fzy=—2 -1
@) 72’ +52+6

2<|z|<3 is

2 2
(A) 1+E 1+E+2—+...J—§[I—E+Z——...

3 2 22 23 z z°
C)l+|1-2+2 = —Zl1-2+2 -
©) z z 722 7 3 3 32

3 2 22 23 8 z z°
D) I+—|1+———+——.. |-=|l-—=———
(D) z z 72> 7 3 3 32

20. An example of an integral domain which

is not a field is
(A) (Q’ +, )

(B) (21 +, )

21. If ¢ is the Euler function, then ¢(¢(1001)) =

(A) 720
(B) 360
(C) 224

(D) 192

about z =0 in the region

22,

23.

24.

25.

If 6 distinct objects are in a row, then the

number of possible derangements of these
objects is

(A) 760
(B) 360

(C) 265

(D) 125

Which one of the following polynomials is
irreducible over the field (Z,, +,, ;) ?

(A) X2 +3x—2

(B) X2+ 3

(®)] X2+ 4x + 2

(D) x°+5

If Q is the field of rational numbers, then

the order of the Galois group of the
polynomial x* +1 € Q[x] is

(A) 2
(B) 4
(C) 6
(D) 8
Let (x, T) be a topological space and A, B
be subsets of X. Then which one of the
following statements is true ?

(A) AnB=ANB

(B) A—B=A-B

(C) AUB=AUB

(D) A’=(A")

(Here A is the closure of A and A’ is the
complement of A)
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26.

27.

28.

29.

Let X be an infinite set and

1={Uc X|U=¢ or X-Uisfinite}. Then
the topological (X, 1) is a

(A) Regular space
(B) Normal space
(C) Hausdorff space

(D) T1 space

A compact Hausdorff topological space is
(A) T3 space but not normal

(B) normal

(C) discrete

(D) completely normal

The number of solutions of the equation

5x — 6 = 0 in the ring (Z

107 of

+100 "10)
integers modulo 10 is

If n (A) = 7, then the number of bijections
from A to A such that f (x) = x holds exactly

for 3 elements of A is

30.

31.

32.

The particular integral of the equation

2

d’y
dx?

+y =cosecx is

(A) sinx+x|og|cosx|

(B) — xcosx + sinx log | sinx |

(C) x sinx — cosx Iog|sinx|

(D) x sinx + cosx Iog|secx|

The Wronskian of the two functions
0,(x)=x2and ¢,(x) =x|x| on R is

(A) —1

. Y1
The solution [y

2

) for the system of

oy =4y -3y,
equations IS

V,=2Y,-Y,

1 (3
+c,e

1 2

1 3
+c, e

1 2

1
+c, e

0 1

X 1 + -2x 2
c e C, €
o) 7 3

\S]
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33.

34.

35.

Let f be defined on the rectangle
R: [x|<1, |y|£1 by

f(x,y)=0, ifx=0, |y|£1
=2x,if0< [x]<1,-1<y<0

4
=2x—7y, if 0 < |x|£1,0£y£x2

=—2x,if0< |x|<1,x2<y<1

Then which one of the following is NOT
true ?

(A) fis continuous on R
B) lf(xy)|<20on R
©)

D) If(x,y)[<1onR

f satisfies the Lipschitz’s condition on IR

The general solution of the partial
differential equation
(x2—y2—yz) p + (- y?—2x) g =2z(x—y)
with the usual notation, is

X2 +y?
X+y-z,——— |[=0
y 272

The particular integral of the equation
(D? — DY)z = 2y — x?, with the usual
notation, is
(A) xy

(C) xy*

(B) X%y
(D) X’y —y?

36.

37.

38.

The general solution of the equation
(y + zx) p — ( X + yz) q = x* — y?, with the

usual notation, is
(A) F(x*—y>— 22, x+yz)=0

(B) F(x2+y2+22,x+z):0

If h =1 and A stands for the forward
difference operator, then A3[(1 —x) (1 —2x)
(1-3x)] =

The estimate of error in computing sin52°
from the following tabular data, using
Newton-Gregory forward interpolation

formula is

X :  45° 50° 55° 60°
y =sinx :0.7071 0.7660 0.8192 0.8660
(A) (0.29)x107*
(B) (0.39)x107*
(C) (0.48)x 107"

(D) (0.54)x 107
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39.

40.

41.

Given that y—y? =0, y(0) = 1, then the
value of y(0.2), evaluated by Euler’s
forward method with h = 0.1, correct to
3 decimal places, is

(A) 1.143
(C) 1.221

(B) 1.176
(D) 1.265
The integral that should be minimized to
find the curve joining the points (x,, y,)
and (x,, y,) in the plane, that yields a
surface of revolution with minimum area

when the curve is rotated about the X- axis,
is

(A) J;Z 2y 1+ v dx

X2 27'Cy

(B) Jxl W

(C) J:122nx 1+y? dx

dx

(D) J:122Ttxy 1+y7 dx

A solution of the integral equation

1 C ot
xX)= - t)dt is
y @) 1+x° -[]+x2y()

1

(A) y(x)= N

X

B) y(x)= (1+x2)

1
©) yI= (14 2)"

1
O) yo=(1_2F

42,

43.

44,

The number of degrees of freedom, in the
case of a hoop rolling down an inclined
plane without slipping, is

If a foce F=Ei+EJj, where the
components of force F and F, are

functions of x and y, is conservative then

(A) ai_aﬂzo
dy dy
(B) ai_aﬂzo
ox dy
JF, oF
_Y_T X0
© dy ox
aFY an —
(D) g+ P =0

A particle of mass m moves along the curve
givenby x=a (6 —sinf), y=a (1+cosg)
with 0 <0 < 2 . Then the kinetic energy of

that particle is

(A) ma®6?(1-cos#)
1 2

(B) 5 ma (1-cos0)

© ma2(1 —C0s20)

—ma®(1 —cos) 62

©) 5
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45.

46.

47.

The eigen values of the integral equation

2n
y(x)=A Jo sin (x+t) y (t) dt are

(A)

I+

-+
Q-

(D)

Average strength of eleven members is
11. Average strength of first six members
is 10.5. Average strength of last six
members is 11.5. The value of the sixth

member is

(A) 10.5

(B) 11.5

(C) 11.0

(D) 10.0

Let A and B be two events such that

P(A) = 0.5, P(B) = 0.4 and P(AUB) = 0.6.
Then P(AnB) is

(A) 0.9
(B) 05
(C) 0.1
(D) 0.3

48.

49.

50.

51.

Which of the following is NOT a
characteristic function ?

(D)

1+t

Identify the correct statement

(A) Almost sure convergence implies
convergence in probability

(B) Convergence in distribution always
implies convergence in probability

(C) Weak law of large numbers implies
strong law of large numbers

(D) Central limit theorem always implies
™ mean convergence

With usual notations p,(” > 0 when n = k,

2k, 3k, ... thenkis called

(A) Sampling Interval

(B) Period

(C)

(D)

Recurrent

Transient

If lim p{" =p, then the value of p lies in
n—oo

10
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52.

53.

54.

55.

The Markov chain representing number of
calls coming to a cell phone per day has a

(A) finite sample space

(B) countable sample space
(C) both (A) and (B)
(D)

D) infinite sample space

Which of the following is a leptokurtic
distribution?

A) normal

B) student -t

(A)
(B)
(C) exponential
(D) uniform

The mean of a binomial variate is 4 and
its variance is 3. What is its mode?

(A) 3 (B) 5
(C) 4 (D) 6
Let X,, X,, ..., X be iid r.v.s following

Cauchy distribution with location 0 and
scale 1. Then the distribution of
X =X+ X+ ... + X )N is

(A) normal with mean 0 and variance 1

(B) asymptotically standard normal as

N—o0

(C) exactly Cauchy with location 0 and
scale 1

(D) not well defined

56.

57.

58.

59.

When testing null hypothesis Hg:u =y in
case of normal population with known
variance against two sided alternative, the
likelihood ratio tests are same as the
corresponding

A) MP test
B
C

D

UMPU test

(A)
(B)
(C) UMP test

(D) Non-parametric test

If (X;, X,, ..., X.) is arandom sample from
U(0, 6) then the maximum likelihood
estimator of 6 is

(A) sample mean

(B) sample median

(C) sample minimum

(D) sample maximum

An unbiased estimator need not be
(A) consistent

(B) unique

(C) both (A) and (B)

(D) neither (A) nor (B)

To compare the efficiency of two statistical
tests we use the following function

A) Likelihood function
B) OC function

(A)
(B)
(C) Probability function
(D)

D) Density function

11
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60.

61.

62.

63.

64.

Which of the following is used as a test for
goodness of fit ?

(A) t-test
(B) F-test
(C)
(D)

D) Kolmogorov — Smirnov test

sign test

In ANOVA two way classification with
6 treatments and 5 replicates, the error
degrees of freedom is

(A) 18
(B)
©)
(D) 21

The range of regression coefficients is
(A) [-1,+1]
(B) (oo )
C) (-1,+1)
(D)

D) [~ oo, +oq]

In ANOVA we use the following theorem
(A) Baye’s theorem

(B)
(C)
(D)

Factorization theorem

Addition theorem

Cocrran’s theorem

Logistic regression model can be used
when the data is data.

(A) nominal

(B) proportions
(C)

(D)

logarithmic

interval

65.

66.

67.

The following technique is used for

clustering the observations
(A) Dendogram

(B) Stemleaf diagram

(C) Histogram

(D) Pie chart

Let X= (X, Xy, Xg, -..

normal random variable. Then which of the

, Xp) be multivariate

following is NOT true ?

(A) All marginal variables are univariate

normal distribution

(B)

All linear combinations of marginal
variables have univariate normal

distribution

If any two marginal variables are
uncorrelated then they are not

independent

(D) The sub vector (X1, X2, X3) has a

trivariate normal distribution
Similarity between pairs of variables is
measured by the
(A) correlation coefficient
(B) product moment correlation coefficient
(C) rank correlation coefficient

(D) coefficient of variation

12
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68.

69.

70.

In the usual notation, suppose M = X’X,

where X(mxp) follows Np(O, Y). Then the
distribution of M is

(A) W (m, z)
(B) Wp(m -1,%)

(©) W (m,1)

(D) W (p,=)

The sample size required when the
population is perfectly homogeneous is
(A) 1

(B) 100

(C) N

(D)

If in a population the observations are
heterogeneous between the groups and
homogeneous with in the group, then the

following method of sample design is
used.

(A) simple random sampling
(B) cluster sampling
(C)
(D)

D) systematic sampling

stratified random sampling

72.

73.

74.

In the usual notation the sum of squares
due to any factorial effect is

LI

Ty

LI

>

LI

ZYiZCi

(A) (B)

(©) (D)

PRA

The failure time distribution which is
having constant hazard rate is

(A) normal

(B) exponential
(C)
(D)

D) log normal

uniform

The following method is used for obtaining
the system size distribution of a M/G/1

queuing model

(A) embedded Markov chain technique
(B) cluster method

(C) branch and bound method
(D)

D) simplex method

71. In a LSD the standard error of the
difference between two treatment means, 75. For the following LPP
none of which corresponds the missing ]
value is given by Maximize: z = x, + 2x,
(A) SE\/% Subjectto x, +x,>1;x, +2x,<10
5 S\/7 X,<4,%x,20,%X,20
B) Sy (A) optimum solution is unique
©) Sz\/H (B) optimum solution exist but not unique
2 =
2 (C) optimum solution is unbounded
(D) Sz\/z (D) it can be solved using calculus with
“Vm out differentiation
e 13 A-15-03]
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