Time:3:00Hours Maxinfum Marks:206

Roll No.I\ ................................

MATHEMATICAL SCIENCES

Subject code - 4 Booklet Code —C
2011 ()

MATHEMATICAL SCIENCES
TEST BOOKLET N/,

(19 Jure 2011)

INSTRUCTIONS

|

You have opted for English as medium of Question Pafds Test Booklet contains one hundred and
twenty (20 Part ‘A’ + 40 Part ‘B’ + 60 Part ‘C") Mlgtiphoice Questions'-(MCQs). You are required to ansjyv
a maximum of 15, 25 and 20 questions from part ‘B’,and ‘C’ respectively. If more than required numbg
of questions are answered, only first 15, 25 and Zﬁuaes in Part ‘A’, ‘B’ and ‘C’ respectively, will bken
up for evaluation. / |

Answer sheet has been providedpseately. Before you start fillfing up yo particulars, please ensure thaj
the booklet contains requisite number of pages/and thatshare not torn or mutilated. If it is so, yanay
request the Invigilator to change the booklet. Likegyiche e answer sheet also. Sheets for rough wprk
have been appended to the test booklet. r
Write your Roll No., Name, Your address and Serialbiduand.this Tést Booklet on the Answer sheet in the
space provided on the side 1 of Answel‘kh‘eeio/put your siﬁnatures in the space identified.

You must darken the appropriate circles relatedRoll Number, Subject Code, Booklet Code andr€ent
Code on the OMR answer sheef'."ltd the sole oasjbility of the candidate to meticulously follow thI
instructions given on the Answek Shettiling which, the computer shall hbe able to decipher the coro¢
details which may ultimately result in loss, includiegection of the OMR answer sheet.

Each question in Part ‘A’ carries 2 marks, Part ‘Biatks and Part ‘C’ 4.75 marks respectively. There will{be
negative marking @0.5 marks in Part ‘A’ and @0.7PRdrt ‘B’ for each wrong answer and no negative
marking for part ‘C. 'i .
Below each question®in Part ‘A’ and ‘B’, foutemlatives or responses are given. Only one of these
alternatives is the “correct” option to the questionolY have to find, for each question, the correct or th
best answer. In Part ‘C’ each question may have ‘OGNBIORE’ correct optionELredit in a question shal
be given only'oﬁ identificain of ‘ALL’ the correct optianin Part ‘C’. No credit shall be allowed in a questi
if any incorrect option is marked as correct answer.
Candidates found copiying or resorting to any unfagams are liable to be disqualified from this and future
examinations.

Candidate should not write anything anywhere exceptanswer sheet or sheets for rough work.
After the test is qver, you MUST hand otieg answer sheet (OMR) to the invigilator.

Use of calculatoj is not permitted.

[1%)

L

| have verified dlthe information
filled in by the candidate.

Signature of the Invigilator|




(1)

(2)
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(4.)

PART-A

A physiological disorder X always leads to the deso] However, disorder Y may occur by itselfi A
population shows 4% incident of disordeMYhich of the following inferences in valid?

1. 4% of the population suffers from both X & Y

2. Less than 4% of the population suffers from X

3. At least 4% of the population suffers from X 2%
4. There is no incident of X in the given population. £
Exposing an organism to a certain chemicah change nucleotide bases in-a geme, causing
mutation. In one such mutated organism if aof@in had only 70% of the primary ‘amino acld
sequence, which of the following is likely? F
1. Mutation broke the protein

2. The organism could not make @& acids {

3. Mutation created a terminator adon " P F

4. The gene was not transcribed _ & X

The speed of a car increases every minute as showme f9l|owing Tab’e. The speed at the end pf

the 19" minute would be |

Time Speed | I
(minutes ) | (m/sec ) II' /
1 1.5 ‘

2 3.0 ;
5[ a5 —
3 (
24 36.0 2 {"
25 375 ) i
1. 26.5 -
2. 28.0 i
3. 27.0 " >
4. 285 {

Ifv is applitlad to the circuit shown, the output would be
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(5.)

(6.)

(7.)

(8.)

3 e

J.\

.-1
Water is dripping out of a tiniiole at the bottom of three flask whose base diameter is the same,

and are initially filled to the same height, as shown - (" )

! e r
[ /—\\ \\. [JII a2 ) ¢ .
E L \ L 3 f

LA 8 el

Which is the caect comparison of the rate of ilaaf the voI'L'ere of water in the three flask?
A fastest, B slowest '

B fastest, A slowest

B fastest, C slowes i

C fastest, B slowest.

>hr w0 PR

CaCO, (molecular weight = 100) reqlﬂred to pra@ 100?'9' of such a reference material is
1. 10 ig < !

2. 41g |
3. 4mg \ [
4. 10mg -
""" ——
= |
5 |
=, i
§" _.-J"f.' |
2 s
‘-'I? L i ] ir K w
TELEAPEE

1t\e normal boiling point of a solvent (whose vap@ressure curve is shown in the figure) on
planet whose normal atmospheric pressure is 3 bar, @iab

1. 400 K

2. 213K

3. 100K

4. 500 K.

How many v bonds are present in the following molecule?
HC CCH{ CHC,

1 A

ZZZ H[DP
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2. 10
3. 4
4. 13
(9.) The reason for the hardness of diamond is
1. Extended covalent bonding
2. Layered structure
3. Formation of cage structures
4. Formation of tubular stratures. 4

(10.) The acidity of normal rain water is due to “ g\
1. so, £ 4
2. Co, A ) / L
3. NO, r
4. NO r i
(11.) A ball is dropped from a heightabove the surface of the earth Ignorlng alr‘fdrag the euhat
best represents its variation of acceleration is r
1. 5
- "m { |;
F s

ZZZ H[DP
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The cumulative profits of a agpany since its ing#ion are shown in the diagram. If the net worth
of the company at the end of'4year is 99 crores, the principal it had started with was
1. 9.9 crores
2. 91 crores
3. 90 crores
4. 9.0 crores
(13.) Diabetic patients are advised a low glyacemic index diet.réason for this is
1. They require less carbohydrate then healthgliinduals
2. They cannot assimilate ordinary carbohydrates
3. They need to have slow, but sustained release of gkigosheir blood stream
4. They can tolerate lower, but not highthan normal blood sugar levels.
(14.) Standing on a polished stone floor one feels colti@n on a rough floor of the same stone. This is
because
1. Thermal conductivity of the stone depends on the surfacmothness
2. Specific heat of the stone changes by polishing it
3. The temperature of the polished floor liswer than that of the rough floor
4. There is greater heat loss from the soles of the feet mimecontact with the polished floor thar
with the rough floor.
(15.) Popular use of which of the followingrtdizers increases #acidity of soil?
1. Potassium Nitrate
2. Ammaium sulphate
3. Urea
4. Supephosphate of lime
(16.) If the atmospheric concentration of carbon diogits doubled and there are favourable conditioris
of water, nutrients, light and temperature, whatould happen to water requirement of plants?
1. It decreases initially for a short timad then returns to the originalalue
2. ltincreases
3. It decreases
4. 1t increases initially for a short time dithen returns to tle original value.
7.
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The graph represents the depth profile of temperatureti® open ocean; in which region this is
likely to be prevalent?
1. Tropical region
2. Equatorial region
3. Polar region
4. Sub-tropical region.
(18.) Glucose molecules diffuserass a cell of diameted in time V. If the cell diameter is tripled, the
diffusion time would
1. Increase to9 v

2. Decrease t(;si/I

3. Increase to3 v
4. Decrease togm.

(19.) Identify the figure which deicts a first order reaction.
1.

(20.) Which of the following particles has the largest ranga igiven medium if their initial energies ar2
the same?
1. Alpha
2. Gamma
3. Positron
4. Electron

PART-B

i I
a; 1i and | i

]

(21.) Lets Mm:A aijiw,aﬁ’% Oorl i,j, 1] '

|
1
]
Then the number of elements & is

1. 52

2. 5° ZZZ H[DPUDF
3. 5l
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(22.) The number of 4 digit number with no two digits commisn
1. 4536
2. 3024
3. 5040
4. 4823
(23.) LetD be anon zermo wn real matrix withn t2. Which of the following implications is valid?
1. det (D) Oimpliesranks (D) O

2. det (D) limpliesranks (D) 1 z
3. det (D) limpliesranks (D) O z
4. det (D) n impliesranks ©) 1 z

(24.) Letf,(x) x¥" forn [0, 1]. Then
1. |imf f,(x) exists foralk « », 1

2. |imf f ,(x) defines a continuous function omn, 1
no

3. %, converges uniformly orp, 1
4, Iimffn(x) o forallx «»®, 1 .
no

(25) LetAa A2:0 x 1 andB AX%:1 x 2 .
Which of the following statements is true?
1. There is a one to one, onto function from A to B
2. There is no one to one, onto functiorofn A to B taking rationals to rationals.
3. There is no one to one function from A to B whichriso.
4. There is nmnto function fromA to B which is one tone.
(26.) Let 7 be a primitive fifth root of unity. Define

J?2 0 00 08
o0 0
10 0-
0 /] 0.

00 /o 1

For a vectorv vi,v,vsv,vs R define |, vAv"| where v7 is transpose ofv. If

o oo o
o o o™~

w 1 111 1 ,thenjw
0
1

|, equals

-1
.2
(27.) The number of elements in the set
{m:1 md 1000, an and 1000 are relatively prime} is
1. 100
2. 250
3. 300
4. 400
(28.) The unit digit of2'® is
1.

PwpdE

[oc o) IR SN \V)

2.
3.
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(29.)

(30.)

(31.)

(32.)

(33.)

(34.)

The dimension of the vector space of all symmetric masriof ordern ngu 2) withtreal entries

and trace equal to zero is
2

1 n°on
2 1
5 n? 2n
2 1
3 n? n
2 1
4 n? 2n
2 1

Leti 1 *%2 R.Forx R, let #) dist(x, 1) inf
1. ais discontinuous somewhere aR

2. Ms continuous orr but not differentiable onlyx
3. s continuous orr but not differentiable onlyx
4. pis continuous orr but not differentiable onlyx
The set LsinL:n . N has 1_/-3/4

n n ¢
1. One limit pointand itis O

2. One limit point and it is 1

3. One limit point and it is —1

4. Three limit points and these are -1, 0 and 1.
f

1
Using the fact that (i log 2} iequals
. N ,nh 1)
1. 1 2log2
2. 1 2log2
3. (log2)
4. (log2y

Let f :C o C be a complex valued function given by
f(z) ux,y ivky).

Suppose that(x,y) 3xy ?. Then

1. f cannot be holomorphic ort for any choice ofi
2. f is holomorphic onc for a suitable choice of
3. f is holomorphic orc for all choices ofi

4. v is not differentiable as a function af andy .
Forv ,,V,) R?andw (,,W,) R? .
Consider the determinant map

det: R? R?u R defined by

det(V,W) VW, VW,

X oyty | . Then

1 and 2

3
hd 2.
1 5 and

Then the derivative of the determinant map @,w) R> R? eualuated onH,K) R*> RZ?is u

1. det (H,W) dety/,K)
2. det(H,K)

3. det(H,V) detW ,K)
4. det V,W) det(K,W).

Zz7ZZ H[DPUDF



(35.) Let W be the vector space of all reallypmwmials of degree amost 3. DefineT :w ow by

(36.)

(37.)

(38.)

(39.)

(40.)

Mp)x) p & Where p ds the derivative ofp . The matrix off in the basish, x, x2 x|
as column vectors, is given by

The degee of the extensionQ 2 2 Over the fieldQ 2 is

PwpdE

f
The power series: 2 "z? converges if

1.
2.
3.
4,

0

O OO0 OO OO0 OoOokr oo oo

o

D WN B

|z| d2
2
lz| ty2
2

|z]

|z]

0

O Ok, OO0 O Fr ONOO O O -

o

O O ON OO NO WOOOONOOo

0§
0-
0.
30
0§
0-
0.
0o
0§
0-
3.
0o
38
0-
0.
0o

B
1

considered

Consider a group G. Let Z(G) be its centrezi®) {g G:gmk hgforallh G}.Forn «N, the set

of positive integers, define
9, Z(G)
As asubset of the direct product groupx...

1. Not necessarily a subgroup
2. A subgroup but not necessarily a normal subgroup
3. A normal subgroup

Isomorphic to the direct product (G)

Let I, be the ideal generated by*
@, then

JIn

4.

F

1.
2.
3.
4.

1

(T

Q[X]

F, andF, are fields

F, is a field, but, is not a field
F, is not a field whiler, is a field
Neither F, nor F,is a field.

Let G be a group of order 77. Then the center of iGosorphic to
7

l

andF,

2

3x?

u Z(G)((hu 1)times).
2 and I, be the ideal generated by?

xG (0 times direct product of the groug), J,, is

1 in Q[x]. If

Zz7ZZ H[DPUDF



(41.) Let P be agynomial of degree N, withn t2. Then the initial value problem
ug) P uc),u() 1 hasalways
1. A unique solution irr
2. N number of distinct solution iR
3. No solution in any interval containing 0 for some P.
4. A unique solution in an interval containing O.
(42.) Consider the ODE
ugo PEd (9 Qtut()Rt() B, 1 .
There exist continuous function P, Q aRdlefined on [0, 1] and two solutions and u, of the
ODE such that the Wronskian Wfandu, is
1. w¢g) 2 4, 0t 1 d d

2. W) sin2§ 0 t 1 d d
3. W) cos28 0 t 1 d d
4. W) 1 0t 1 d d

(43.) The number of characteristic curves of the PDE
® 2y OF Yy uky, xP¢ 1, A u 0
passing throgh the pointx 1y 1 is
1. 0
2. 1
3. 2
4. 3

(44.) A general solution of the second order equation

4u,, u, 0 isof the formu(x,y)

Where f andg are twice differentiable functions.

1. f(x) gf)

2. f(x 2y) gk %)
3. f(x 4dy) gk 4)
4. f@4x y) g@x vy)

(45.) Consider the furtion f(x) e * and its Taylor approximatiog(x) of degree 3. Fok %,g(x) is

1. Positive and less than 1

2. Negative and less than 2

3. Positive and greater than 1

4. Lessthan 1 but greater than 0.75

(46.) The variational problem of extremizing the functional

25 2 a o

ly&) 3 998 yogy 0 1y 2 1 »
o O T g v,

has

1. A unique solution

2. Exactly twosolutions

3. An infinite number of stutions

4. No solution Z2ZZ H[DPUDF

(47.) For the Volterra type linear integral equation



(48.)

(49.)

(50.)

(51.)

(52.)

x) x 28 /(y,
0
the resolvent kerneR(x, /;2) of the kernele* 7 is
1. e J%e2x D
2. e Je*/
3. 3 N
4. e% N
Which of the fdlowing is/are correct
1. A free particle inrR®can have infinite degrees of freedom
2. The number of degree of freedom of N particlesrisager than 3N
3. A system of N particles with k constants has 3N + k degifdeeedom
4. A system consisting of three point masses coneediy three rigid massless rod has six degre.es
of freedom.
A system of 5 identical units consists of two par@m B which are connected in series. Part A I as
2 units connected in parallel and part B has 3 undsnected in parallel. All the 5 units function

independently with probability of failur%. Then the reliability, of the system is

1. 3
32
2. 1
32
3. L
32
4, 2
32
SupposeX,, X,,.... is an i.i.d. sequence of random variables with own variance \* 10. Let
1n 1n
Y, = P Xy andz, =1 Xy .

i1 ni%
Then the asymptotic distribution (as o f) of vn Y, Zz, is

1. NO 1
2. NO V
3. NO 2V

4. Degenerate at 0
Consider an aperiad Markov chain with state sige S and with stationary transition probability
matrix P (p; .ij S. Let the. n-step transition pbabilty matrix be denoted by

P" (pj .i,j S.Then which ofthe following statements is true?
1. lim pi 0 Onlyifi is transient

no
2. lim, pi '0 and only ifi is recurrent

no

3. lim p{f |imf pj if i and j are in the same communicating class.
no

nof

4. lim pj |imf pi ifi and j are in the same communicating class.
no

nof

Supposex is a random variable witk X Vvar X . Then the distribution ok

1. Is necessarily Poisson

2. Is necessaril{Exponential

3. Is necessarily Normal

A4 Cannot be identified from the aivatata

Zz7ZZ H[DPUDF



(53.)

(54.)

(55.)

(56.)

(57.)

Let x 10be an observation on the hypergeometric random variabbe, namely

mg§ N m §
Xen x > ,
P(X Xx) ©T9 0,1,..., Y min 'mn andn x Ndm
nE@ >1

Wherem 40,n 30 andN is an unknown parameter. The maximum likelihood estimataN is
1. 75

2. 120
3. 60
4. Not unique.
Let X;, X,,.., X,, n t2, be ii.d. observations frooh(©, #) distribution, whereo ? isan f
unknown parameter. Then the uniformly minum variance unbiased estimate faf is
1. Lix2
nit
2. L g
n 1.1
n
3. Lix x°?
nil
n
4. L v x x?
n 1.4

Sippose that wehawe i.i.d. observations(X;,Y;), X,,Y,), ..., X,.,Y,),n t3, where X; andy, are

independent normal random variables. Considet the sample Kendall’'s rank correlation
coefficient computed from this data. Then which of fielowing is correct?

1
L P(woy - |
1
2. P(WO0) >
3. E() 0
4. E(Wz0

The reaction time to a stimulus X @§aconds) is distributed normally in

group 1 with mean 2 and variance 8;

group 2 with mean 4 and variance 1.

The two groups appear in equal properties.

X is an observable value of Xhe best discriminant function (in the sense of minimigi
misclassification probabilities) is to classify into group

1. 2if x !3; otherwise in group 1

2. 1if x !3; otherwise in group 2

3. 2if0 xd %; otherwise in group 1

4. 1if 0o xd %; otherwise in group 2.

Batteries for torch lights are packed in boxes of 10 ardt contains 10 boxes. A quality inspector
randomly chooses a box and then checks two batteries salecadomly without replacement

from that box. The lot will be rejected if argne of the two chosen batteries turns out to b
defective. Suppose that 9 of the 10 boxes in thteclintain no defective batteries and only one bcx
contains 2 defective ones. What is the probabilitttthe lot will NOT be passed by the Inspector?

197 272Z H[DPUDF
4950



98

2. %8
2475
3 _8
225
4. 17
450

(58.) To examine whether two different skcreams, A ahB, have different effect on the human body
randomly chosen persons weenrolled in a clinicakial. Then cream A was applied to one of tt e
randomly chosen arms of each person, cream B to the otfwrat kind of a design is this?

1. Completely Randomized Design

2. Balanced Incomplete Block Design
3. Randomized Block Design

4. Latin Sgare Design

(59.) Consider the LP problem
Maximum X, Xy

Subject to
X; 2x, 10 d
X, 2%, 10 d
Xy, X, tO

Then

1. The LP problem admits an optimal solution
2. The LP problem is unbounded
3. The LP problem admits no feasible solution
4. The LP problem admits a unique feasible solution.
(60.) LetX() be the number of customers in an M/M/1 queueing systeith arrival rate 3 and service

rate 6. Which of the following is true?
1. tIimf P X({t) 5t 0
(o]

. 1
2. ImP Xt 5t —
fim P X(9 32
. 31
3. ImP Xt 5t —
tl[)nf XY 32

4. lmPpP X() 5t 1
PART-C
Unit-I
(61.) Consider the furton

f(x) |cosx| [sin@2 x)

At which of the following poits is f not differentiable?

1. 2n 1 —5 n ® . 1/’3/4
2 ¢
2. hSn .z
3. hs2mn z .
4. n_s‘: n e ZZ@ ]/5/4
2 ¢
(62.) Which of the following subsets &? are convex? ZZZ H[DPUDF
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2. My ix? oy? o1
3. My oty tx?
4, My iy &?
(63.) Which of the fdlowing is/are metrics OIR ?
1. dx,y) min &.y)
2. dx,y) k y]
3. dix,y) k* y?
4, dx,y) F3 y3|

f
(64.) Letx denote the two-point set {0, 1} and write; 0, 1 for everyj 123,.. Lety _X;.
i1
Which of the following is/are true?
1. Y is acountable set
2. Cardy =card, [0, 1]

foof § :
3. * —X,I isuncountable
n il i1 © 51
4. Y is uncountable.
(65.) Which of the following is/are correct?

1. nlog 1 18 an o f 0
n 1l© 21
2. n 1log1 18 qan Cf o 0
n 1o 51
3. n?log 1 18 qasno- 0 f
no o1
4, nlog 1 iz-g lasn o  f 0
n-o© *1

(66.) If %, and %, are sequences of real numbers, which of the followsigre true?

1. limsup x, vy, limsup H®,limsup vy,
n n n

2. limsup x, Yy, limsup %, limsup vy,
n n n

3. Iimrinf Xn  Yn Iimigf xd, Iiminf1 Yn

4. Iimrinf Xy Yn Iimigf xt, Iiminf1 Yn

(67.) Let’, be asequence of integrablerfctions defined on an intervah, b . Then

b
1. If f, x 00 a.e.,,then &, (xyx 00

a

b
2. If F,(xyx 00, thenf, x 00 a.e.

a

b
3. If f,(x) o 0a.e. and eaclt, is a bounded function, therns, x yix o 0

a

b
4. If f,(x) o 0 a.e. and thef's are uniformly bounded, thens, (xyx o 0
(68.) Forx (x;,X,,... x4) RY andp t1 define .
Z7ZZ H[DPUDF



(69.)

(70.)

(71.)

(72.)

(73.)

(74.)

g'P

ps

||x||p : |x]-| T and
i1 ©

||x||f max /I><J-|:j 12,.... d
Which of the fdlowing inequalities holds for ak ®® ?

Lofxly xRt Bl
2. |l td s
3. [l ovel [
4 Jxly o],

Consider the mag :R? o R? defined byf(x,y) @®x 2y x24x 5y y ?).Then
1. f isdiscontinuous at (0, 0)

2. fis continuous at (0, 0) and all directional derivativests at (0, 0)

3. f is differentiable at (0, 0) but the derivatiag (0, 0)is not invertible

4. f is differentiable at (O, 0) and the derivative(, 0) is invertible.
Which of the following sets are densemnwith respect to the usual topology.
1. Ax,y RZ:xe N .

2. M.,y RZ2:xe y isarational number

3. My RZix% y?2 5

4. My RZ:xyse O z

LetF ¥R R:ffx) fo) KK y)° d

For allx,y <R and for somep!0 and someK !0.

Which of the following is/are true?
1. Everyf «Fis continuous

2. Everyf «Fis uniformly continuous

3. Every differentiable functiori isinF

4. Everyf -F is differentiable

Leta; aa;,1 i,j b, wherea,,...,a, are real numbers. LeA (;) be the n n matrix
@;) - Then

1. Itis possible to choosg,, ..., a,, SO as to make the matrix A non singular

2. The matrix A is positive definite 4,, ..., a, iS a non zero vector

3. The matrix A is positive semi definite for al, ..., a,,

4. Forall a,, ..., a, , zero is an eigenvalue of A.

Suppose A, B are in positive definite matrices and be then w identity matrix. Then which of
the following are positive definite.

1. A B
2. ABA’
3. A% |
4. AB

Let T be a linear transfimation on the real vector spack” over R such thatT? @ for same
OR . Then
1. |rx| | 4ix| forallx «R"

2. Ifrx| |[x| for some non zero vector «R", then O r1 ZZZ H[DPUDF
3. T o where lis the identity transformation oR"



(75.)

(76.)

(77.)

(78.)

(79.)

(80.)

4. If x| || for a non zero vectox «R", then T is necessarily singular.
Let M be the vector space of all 3 x 3 real matrices and let

2 1 0§
A 0 2 0-
0 0 3¢ 9
Which of the following are subspaces of M?
1. X M:XAs AX
2. X M:Xe A A X
3. X M:trace AX} O
4, X M :det (AX} O
0 1 0§
Letw {p®):p is a polynomial with real coefficients}, whese 0 0 1. :
1 0 0¢g o1

The dimensiord of the vector spacev satisfies

1. 4 dde6 d

2. 6 dd9 d

3. 3 dds8 d

4. 3 dd4 d

Let N be a 3 x 3 non zero matrix with the propexty 0. Which of the following is/are true?
1. N is not similar to a diagonal matrix

2. N is similar to a diagonal matrix

3. N has one non-zero eigenvector

4. N has three linearly independent eigenvector.

Letx,y «C". Considerf (x,y) supl‘a‘x eiTy", T R, .
T 'm 2

Which of the following is/are correct?

Lofxy kFdy[ 2Refky)

2. txy [k[dy[ 2Refy)

3. txy k[ WF 2ky)

4 txy K[ty [ 2Refy)

Unit-II
Letp z C:fz¢ 1 be the unit disc. Let :D o ¢ be an analytic function satisfying %Z 35—?1
forn t1. Then
1. () %
2. t hasasimple poleat 3
3. f(3) %

4. No suchf exists.

Let + be an entire function. Ike f is bounded then

1. m f is constant

2. f is constant ZZZ H[DPUDF
3. f {0



4. fds anon zero constant

(81.) Letf :D o D be holomorphic withf (x) % and f %?@ 0, }'\lNhereD Z:lz| .
Which of the following is correct?
1. |fco| a2
4
2. |f Clﬂ at
2 3-1
3. |f 0f iandfclild 4 c d
4 2g 31
4. fz z,z D .
(82.) Define
H % C:y*0 !
H z C:ye 0O
L z C:x+ QO !
L z C:xe0

The functionf z

3z 1

1. MapsH ontoH andH ontoH
2. MapsH ontoH andH onto H
3. MapsH ontoL andH ontoL
4. MapsH ontoL andH ontoL
e’ 1
e’ 1

1. A removable singularity

2. Apole

3. An essential singularity

4. Theresidueoff z atz o is2.
(84.) LetH #,02)34) and K #,12)3 4),1L3)@24),@4)@23) be subgroups ofs,, where e

denotes the identify element of, . Then

1. H andK are normal subgroups

2. H isnormal ink and K is normal inA,

3. H isnormalinA, but not normalins,

4. K isnormalins,, but H is not.
(85.) Let <p X ) denote the ideal generated by the polynomigg)in @ x . If fx) x* x* x 1 and

gx) x3 x? x 1, then

(83.) Atz o thefunctionf z has

Lo(fx) {gx) &3 x)
2.<fx><gx><fxgx> "
3. <fx><gx><x2 1)
4. (fx) (@x) &2 1)
(86.) Letl, be the ideal generated by* 1 andi, be the ideal generated by x> x 1inQ x .
If R, le andRr, QX , then
1 2 ZZZ H[DPUDF

1. Rr,andRr,are fields



2. Ryis afield andr,is not a field
3. R,is an integral domain, but, is not an integral domain
4. R,andR,are not integral domains.

(87.) Letc 2z, uzs.Then

1. G contains exactly one element of order 2
2. G contains exactly 5 elements of order 3
3. G contains exactly 24 elements of order 5
4. G contains exactly 24 elements of order 10
(88.) The spacec », 1 of continuous functions ono, 1 is complete with respect to which of the:

following

1.t sup e):x o, 1] .
Loz 8
2. If, e ,
0 © 1
1] .
3 e I fE L
4. [f] and Jff f
(89.) Consider the set

X (o, 0 %:n Ne R wit the sf_(ﬁ,zgpace topology. Then
<

. Ois an isolated point
. (=2, 0]is an open set

1
2

. L . -1 1
3. 0Ois a limit point of the subsetcﬁ ‘N oN%
4

. (=2, 0)is an open set.
(90.) Corsider three subsets at?, namely

A My ixZ y?oa d
A, My:y R .
A, Mo2

Then there always exists a continuaesil-valued functionf on r? such that
fix) a; forx«a;,j 123

1. If and only if at least two of the numbess, a,,a; are equal

2. Ifa, a, a,

3. For all real values af, a,,a,

4. If and only ifa; a,

Unit-111

(91.) The Green's functioc(x, /), 0 x, /d 1 of the dboundary value problem

ycc @ O,
y@) 0 y@
is

1. Symmetric inx and ;
2. Continuous atx /

G x, | wG x./ | w o/ ZZZ H[DPUDF
WX

3.

X

Ve v 7 7



(92.)

(93.)

(94.)

(95.)

(96.)

G X, | WGX,]|

4. 1
x| wx |X]

For the boundary value problem,

ycc @ 0,

y ys ., S

y S yc S, c

to each eigen valuep there corresponds

1. Only one eigen function

2. Two eigen functions

3. Two linearly independent eigen functions
4. Two orthogonal eigen functions

Lety, x andy, x form afundamental set of solutierto the differential equation

d dy
— X )—— 0, 0 x b, d
v p( i qk&)y

Where p(x) and q(x) are continuous ina, b , andx, isapointina, b . Then

1. Bothy,)andy,x)cannot have a local maximum aj .
2. Bothy, x andy, x cannot have a local minimum aj .
3. y; x cannot have a local maximum a, and y, x

simultaneously.

cannot have local minimum at,

4. Bothy, x andy, x cannot vanish ak, simultaneously.

A general solution of the PDE

uu, yu, x is of the form

X

1. f u? x2, Y 8
"X U

2 2 y 8 2 1
. g x, g C R .

X U® >1
3. fu? x> of c'R .
4, fx y 0 f C'R o
The PDE
Uy Uy o 0, 0 x,¥y 1v
ux,0) uk,l) O 0 x 1 3%d d

has

1. A unique solutionu for any o-R

2. Infinitely many solutions for some> R

3. A solution for countably many values af
4. Infinitely many solutions for alb- R .

The Cauchy problem

u, X,y u,xy 0 forgxy) R*¥%

Ya

u X,X forallx R )

has

1. A unique solution

2. A familyof straight lines as characteriss
3. Solution vhich vanishes at (21)

4. Infinitely many solutions.

0, wheref :R? o Risctand f' (0z0) at every point
51

Zz7ZZ H[DPUDF



(97.) Consider a linear systemx b with a computed solutiorx; the error and the residue are defined,
respectively by
e X Xc
rAx Ax,.
Then
1. A small error necessarily implies a small residue
2. The error can be larger with relatively small residue
3. The error can be small with relatively large residue
4. The error and the residue are alwaygual.
(98.) Consider the iteration function for Newton’s method
f(x)
g(x) x f_(x)
and its apgtation tofind (agproximate)square root of 2, starting withx, 2. Consider the first
and the second iterates, andx,, respectively; then
1. 15 x d2
2. 15 dx; 2
3. x;, 15 x,d15 d
4, x; 15 x, 1
(99.) Inthe Ritz method, seeking an extremum lo¢ tfunctional

X
Iy 1EF x,y,d—ygdx; y X, a,y x; b,
%o dx © °1
The coordinate function/or the admissible functionx ,i 12,... defined on x,, x,2 mustbe o,
1. Lineardy independent
2. Continuous
3. Smooth
4. Linearly independent, smooth and the functioria® considered not along admissible curvi:s
y y x butonly along all possible linear combinations of adibie functions.

(100.) The ntegral equation, involving a parametex,
S
Ax) cosxz 3os x O0d has 7 ]
0

1. A unique solution ifo 1, and an infinite number of solution ib 35
2. A unigue solution ifo 1, and an infinite number of solution i 35
3. A unigue solution ifOZES

4. No solution if o rgs

(101.) Consider the force free motion of a rigid bodyoaba fixed point 0. Suppose 3A, 5A and 6A are the
principal moments of inertia at 0, and initially the angulaelocity has components
z B, , 0z, +6 abautthe corresponding principal axéfsthe body ultimately rotates about
the mean axis, then

2 z3 52

45 z

a1

2
2

1.
2. 4
3. 2 %
4. 2 22

Zz7ZZ H[DPUDF



(102.) Using Euler’'s dynamical equation for force fraetion of a rigid body, symmetrical about the z:-

principal axis, with angular velocity 2z, ,Zz, , Where z, i
the three principal axes, it follows that

1. z constant

z asin © b withaa, ¢gandb as constant

z constant

Z 2 constant

PN

Unit-1V

1,2,3, are the components along

(203.) Which of the following is/are cumulative distribati function(s) (c.d.f.pf random variable(s)?

(104.)

(105.)

(106.)

1 o0, x dO

SREL T
o 0 X d0

2. Fp(x) ® e* x 0 |
0, x do

3. Fa(x ’

2 (X) @‘ % 10

;0, x 0

4. F,x) @2, 0 x1 d
O—L x t0

Let X be a random variable taking values in a set E. Let
Px al b|X a P!X b forallab,-E.

Then which of the following is a possible distributedX?
1. Poisson

2. Geometric

3. Long-normal

4. Exponential

Let ’X,, be a stationary Markov chain such that

PXpp 1 X 1) pp 1 PX5y Ol X 1)

PXip U X 0) po 1 P(XX;1 OX 0),

andpx;, 1) $§ 1 P 0)

Then
1. § p
2. § po
3. __Po
1 1 pp po
1
4. g >
Suppose X and Y are indepentBifO, 1) random variables.
Letu X andv > Then
Y Y]
1. UandV are independent
2. U and V have the same distribution
3. pu v L
2
4. pu v L
2

Zz7ZZ H[DPUDF



(107.) Supposex,, X,,.... is a sequence of i.i.d. random variables where
PX, 1) p 1 P(XX 0) i 12..
1 500

Letz — : X; and o Pz ¢ 012 !
il

Then fo all p

1. pda

2. Dd.05

3. proa

4, p o

(108.) Supposex, ~U(©, 7, X,~U(@O,1 7 andx, andXx, are independent. Then
1. min X, X, is sufficient for 7
2. max X, X, is sufficient for 7
3. max X,;,X, 1 is sufficient for7
4. max X, 1, X, is sufficient for 7
(109.) Suppose that we haven t1 i.i.d. observationsx,, X,,..., X, each with a commonn A1

distribution where Pto0 is unknown parameter. Then
1. The maximum likelihood estimate and the uniformly minfmwariance unbiased estimate fo-
F are the same
2. The minimum variance unbiased estimate feiis a consistent estimate.
3. For any unbiased estimate for, there is another estimate forr with a smaller mean squarec!
error.
4. The maximum likelihood estimate for has smaller mean squared error than the estimate
obtained by the method of moments.
(110.) Let X4, X,,.... be i.i.d. observations fronn(# V#) distribution with f p ando V f as
unknown parameters.
Then
1. Sample mean is an unbiased estimate fobut sample median is not an unbiased estimate for
F.
2. Both sample mean and sample median are unbiased estimate.fo
3. Sample mean has smaller variance than sample median.
4. Sample mean has smaller mean squared error than samptkame
(111.) Suppose x ~N(, V*),Y has the exponential distribution with mean? and, X and Y are
independent. We want to test at leved
Ho: V¥ dl versusH,: \* 11
Then
1. UMP test does not exist
2. UMP test rejectsi,when x? Y is large
3. UMP test is a chi-square test
4. UMP test is a t-test.
(112.) Suppose that the probability distribution of a discrete randwariable X under two possible
parameter values is as follows:
Parameter |1 2 3 4
T .01 .04 |05 |90
3 .80 [.10 [05 |05

TestH,: 7 T versusH,: 7 7 atlevel o 0.05.

Then the most powerful test
1 Raiecrtu 1fv 1 orv o

Zz7ZZ H[DPUDF



2. RejectH,if x 3
3. Has power larger tha@.85
4. Has power 0.5
(113.) In a Bayesian estimation golem of the Poisson meamw a gamma prior (with density proportiona
to e £DP)is formulated. There is a sample of sizdrom the Poisson and the sample mearxis
The posterior distribution ofcis
1. A gamma distribution
2. A Poisson distribution

3. Has mean ™ b

4. Hasmean nxx O 5
(114.) Random variables,, X,, X, are such that correlationx,, X, = correlation X,, X; = correlation
Xg, X3 L
Lcannot be negative
Lcan take any value between -1 and +1
LUt05
4. (is either +1 or -1
(115.) Consider a linear model with four observatiors X,, X5, X, such that
E(X,) A B C;
EXp) A;
E(X3) B;
E(X,) A B C
[Where A, B, C, D arenaaneters]. Then
1. B + Cis not estimable
2. A, B, C are all estimable
3. A+ B + Cis estimable
4. Xx,is the Best Linear unbiased estimate of A.
(116.) In a survey of a population afi nk units, a sample oh units is to be drawn by systematic:
sampling with a random start between 1 ardind selecting every™ units. Then
1. The sample mean is an unbiasedimste of the population mean
2. The variance of the sample mean cannot be estimated utiderdesign
3. If the N population units have been arranged at random, them shmple is equivalent to
simple random sample with replacement
4. If the N population units have been arranged at random, them sample is equivalent to
simple random sample without replacement.
(117.) Let b be a balanced incomplete block design with usual pararseies,r,k, ¢. Which of the
following statements is true?
1. D isconnected ik t2.
2. The variance of the best linear unbiased estionaf an elementary treatment contrast unde:

wnN P

[q}]

(9}

D is proportional to2
r

3. The convariance between the bestdar unbiasedstimators of a pair of orthogonal treatmen'.
contrasts undem is zero.
4. The efficiency factor ob relative to a randomized (complete) block design with kgilonr is
strictly smaller than unity.
(118.) Suppose that we have a data set consisting obl2fervations, where each value is either 5 or 10.
1. The mean of the data cannot be larger than the median. ZZZ H[DPUDF
2. The mean of the data cannot be smaller than the median.



3. The mean and the median for the data will be thengeonly if the variance of the data is zero

4. The mean and the median for the data will be differentyaifthe range is 5.

(119.) Suppose that the LP problem
Maximize  c¢"x
Subject to

(120.)

Admits a feasible solution and the dual minimiZe

Ax db
X t0

Minimizes b’y
Subjectto ATy tc

y to

Admits a feasible solution, .
Then

1. The dual admits an optimal solution

2. Any feasible solution, of the primal ang, of the dual satisfies"y, o "x,
3. The dual poblem is unbounded

4. The primal problem admits an optimal solution.

Let x¢) be the number of customers in an M/M/1 queuing systewith arrival rate 010 and
service rate P10 .

It is known thatim P X(t) 1
tof

Which of the following is true”
1.

2.

1
imE X¢t) 1 =
t) 3

tof

limE X¢) 1 <
tof

limVar X¢) 1 1
tof

2
limVar X¢) 1 —@
tof

Va|e
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ANSWER SHEET

a) 2 6.) 4 (11.) 4 (16.) 4
2) * (7) 3 (22) 3 @a7z) 3
3) 4 8) 3 (23) 3 (18.) 4
4,) 3 9) 1 (14.) 4 (19.) 2
) 3 (a0) 2 (15.) 3 (20.) 4
(21) 3 (31) 1 (41.) 4 (51.) 1
(22) 1 (32)) 4 42) 4 (52.) *
(23) 2 (33) 1 (43.) 3* (53.) *
24) 1 (34) * 44.) 2 (54.) *
(25) 1 (35.) 3 (45.) 1* (65.) *
(26.) 1 (36.) 3 (46.) 3 (56.) *
(27.) 4 (37.) 3 47) 3 (57.) *
(28.) 3 (38.) 3 (48.) 4 (58.) *
(29.) 2 (39.) 4 (49.) 4 (59.) 2
(30.) 4 (40.) 4 (50.) * (60.) 2
Unit-1

(61) 1,3 (66.) 1,4 (71) 1,2 (76.) 3,4
(62.) 1,3 (67.) 4 (72) 4 (77.) 1,3
(63.) 2,34 (68.) 1,24~ (73.) 1,2,3* (78.) *
(64.) 2,34 (69.) 24 (74.) 1,2

(65.) 1,2 (70.) 3 (75.) 1,2,3

Unit-II

(79.) 1,2,3 (82.) * (85.) 3 (88.) 1*
(80.) 1,2 (83.) 24 (86.) 2,3 (89.) 3,4
(81.) 2 (84.) 24 (87.) 1,3,4 (90.) 2,4
Unit-ll

91.) 1,24 (95.) * (99.) * (103.) *
(92.) 3,4 (96.) * (200.) *

(93) 1,234 97.) * (101 *

94,) 1,2 (98.) * (102.) *

Unit-IV

(104.) * (209.) * (114.) * (119.) *
(105.) * (110.) * (115.) * (120.) *
(106.) * (111) * (116.) *

(107.) * (112) * (117.) *

(108.) * (2113.) * (118.) *
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