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MATHEMATICAL SCIENCES

TEST BOOKLET
Time : 3:00 Hours Maximum Marks : 200

INSTRUCTIONS

You have opted for English as medium of Question Paper. This Test Booklet
contains one hundred and twenty (20 Part'A>+40 Part ‘B’ +60 Part *C*) Muitiple
Choice Questions (MCQs). You are required to answer a maximum of 15, 25 and 20
questions from part ‘A’ ‘B’and ‘C’ respectively. If more than required number of
questions are answered, only first 15, 25 and 20 questions in Parts ‘A’ ‘B’and *C
respectively, will be taken up for evaluation.

Answer sheet has been provided separately. Before you start filling up your
particulars, please ensure that the haoklet contains requisite number of pages and that
these are not torn or mutilated. If it is so, you may request the Invigilator to change
the booklet. Likewise, check the answer sheet also. Sheets for rough work have been
appended to the test booklet. '
Write your Roll No., Name, Your address and Serial Number of this Test Booklet
on the Answer sheet in the space provided on the side 1 of Answer sheet. Also put
your signatures in the space identified. -

You must darken the appropriate circles related to Roll Number, Subject Cade,
Booklet Code and Centre Code on_the R answer sheet. It is the sol
responsibility of the candidate to meticulously follow the instructions given on
the Answer Sheet, failing which, the computer shall pot be able to decipher the

correct details which may altimately result in_loss, including rejection of the

OMR answer sheet.
Each question in Part ‘A’ carries 2 marks, Part ‘B* 3 marks and Part ‘C’ 4.75

marks respectively. There will be negative marking @ 0.5marks in Part ‘A’ and
@0.75 in Part ‘B’ for each wrong answer and no negative marking for Part ‘C’.
Below each question in Part ‘A’ and ‘B’, four alternatives or responses are given.
Only one of these alternatives is the “correct” option to the question. You have to
find, for each question, the correct or the best answer. In Part ‘C’ each question may
have ‘ONE’ or ‘MORE’ correct options. Credit in a question shall be given only on
identification of “ALL’ the correct options in Part ‘C’. No credit shall be allowed in
a question if any incorrect option is marked as correct answer.

Candidates found copying or resorting to _any unfair means are liable to be
disqualified from this and future examinations. :
Candidate should not write anything anywhere except on answer sheet or
sheets for rough work.

After the test is over, you MUST hand over the answer sheet (OMR) 1o the
invigilator.

Use of calculator is not permitted.
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Antilogarithms
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Antilogarithms
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LA physiological disorder X always leads to the
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PART A

2,

3

disorder Y. However, disorder Y may occur
by itself. A population shows 4% incidence of
disorder Y. Which of the following inferences
is 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

4. There is no incidence of X in the given
population )

Exposing an organism to a certain chemical
can change nucleotide bases in a gene, causing
mutation. In one such mutated organism if a
protein had only 70% of the primary amino
acid sequence, which of the following is
likely?

1. Mutation broke the protein

2. The organism could not make amno
acids

3. Mutation created a terminator coaon

4. The gene was not transcribed

T'he speed of a car increases every minute as
shown in the following Table. The speed at the
end of the 19" minuie would be

Time Speed

(minutes) (m/sec)

1 1.5

30

3 45

24 36.0

25 37.5
1 26.5
2 28.0
3 270
4 28.5

4. Mf Vi is applied to the circuit shown, the

output would be

; }Q_Q » i Wi

> o 5|

walid

5. Water is dripping out of a tiny hole at the

bottom of thice flasks whose base diameter is
the same. and are initially filled to the same
height, as shown

e

-
i

‘ @) (®) (©)
I B S

Which is the correct comparison of the rate
of fall of the volume of water in the three
flasks?

A fastest, B slowest
B fastest, A slowest
B fastest, C slowest
C fastest, B slowest

:l‘-‘-wl‘)'—'

A reference material is required to be
prepared with 4 ppm caleium. The amount of
CaCO, (molecular weight = 100) required to
prepare 1000 g of such a reference matenal is

I. 10pg
2. 4pg
I 4dmg
4. 10 mg

www.sakshieducation.com
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The normal boiling point of a solvent (whose al— i -
vapour piessure curve is shown in the figure) distance distance
on a planet whose normal atmospheric pressure
is 3 bar, is about 12.
l. 100K i
2. 273K !
3. 400K =
/1. 500K g 5
. . :
8. llow many ¢ bonds are present in the following c
molecule?
HC = CCH = CHCH; 0 —t 1l
[ - Y

I
2
3.
4.

4
6

10
13

9. The reason for the hardness of diamond is

ol

extended covalent bonding
layered structure

formation of cage structures
(ormation of tubular structures

10. The acidity of normal rain water is due to

{

The cumulative profiis of a company since 1ls
inception are shown in the diagram. It the
net worth of the company at the end of 4"
year is 99 crores, the principai 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 glycaemic
index diet. The reasen for this is

S0,
2. CO, 1. They require less carbohydrate than
3. NGO, healthy individuals -
4. NO 2. They cannot assimilate ordinary
carbohydrates
11. A ball is dropped from a height /# above the 3. They need to have slow, but sustained
surface of the earth. Ignoring air drag, the - release of glucose in their blood stream
curve that best represents its wvariation of 4, They can tolerate lower, but not higher

acceleration is

www.sakshieducation.com
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9
-
14.Standing on a polished stone floor one feels 1. Tropical region
colder than on a rough floor of the same stone. 2. Equatorial region
This is because 3. Polarregion
4. Sub-tropical region
1. Thermal conductivity of the stone
depends on the surface smoothness )
2. Specific heat of the stone changes by 18, Giucose mtl:;lf:cluics diffuse across a cell ql'
polishing it dl_ameter d in tlmlﬁ T If the cell diameler 1s
3. The “temperature of the polished floor is tripled, the diffusion time would
lower than that of the rough floor .
4. There is greater heat loss from the soles of 1. increase to 97
the feet when in contact with the pelished 2. decrease to /3
floor than with the rough floor 3. increase to 3
- 4, decrcase to /9
15. Popular use of which of the following
fertilizers increases the acidity of soil? ) _ :
19. Identify the figure which depicts a first order
I. Potassium Nitrate REACHSI:
2. Urea
3. Ammonium sulphate L 1:"[
4. Superphosphate of lime E‘a“x ;’JX
16. 1 the atmospheric concentration of carbon %i Ef
dioxide 15 doubled and there are favourable ""‘2; — g
conditions of waler, nutrients, light and o A e
temperature, what would happen to water 5 N i e
requirement of plants? :Z— e
- \ 51:
[. It decreases initially for a short time i, %
and then returns to the original value E; ,3‘
2. It increases | i
3. It decreases CoTr Rt e E s

4.0 Il increases initally for a short time e I
and then returns to the original value

17 20. Which of the following particles has the
largest range in a given medium if their
Temperature (°C} initial energies are the same”
Surface 2 ? ?

1. alpha
2. electron
3. positron

Increasing 4. gamma

depth

The graph represents the depth profile of
temperature in the open ocean; in which region
thus is likely to be prevalent?
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PART B

a,=0or Vi j,

Yu, =1V }

Then the number of clements in S is

]
b
3
4

. The number of 4 digit numbers with no twe

digits common 1§

1. 4336
2. 3024
3. 5040
4, 4823

. Let D be a non-zero nxn real matrix wath n =

2.Which of the following impheations 13

valhid?

1. det (DD} =01implies rank (DY= 0
2. det (D)= 1 implies rank (D) # |
3. rank (D) = | implies det (D) =2 0
4. rank (D) = n implies det (D) = 1

Let f.(x)= W~ for xz[0.1). Then

150 fim f ¢ x) exisis forail ve|0.1).

L

2. lim [ {x) defines a continuous

LA

function on [0.1].
3. Ut converges uniformiy on {0.1].

4. lim f (x)=0 forall xe{0.1].

L

JetA=IxX:0<x<1}andB=jx"1<x=
2. Which o' the following statements 1s
true?

1. Thereis a one to one. onto function
from A 10 B,
Theré 15 no one ta one. onlo function
from A to B taking rationals to rationals
3. There 15 no one to one function from A
i B whech 1= onte,

5

26. Let L be a primitive fifth root of unity.

Define -
(&7 0 0 0 0
0o ¢' o 0 0
A=/ 0 0 1 0 0
0O o £
0 0 0 &)

e
For a vector v = (v, va, Vi, vy, Vi) € &7,

define | v|, =/ vAv wheie v is

transpose of v. Ifw=(1. -1, 1. 1, -1), then
| W |4 equals

S e

. The number of clements in the set
Im: 1€ m< 1000, mand 1OGD arg
relatively prime} 1s

1. 100
2. 250
3. 300

_4.-400

28. The unit digit of 2'™ is

da fd 1N —
S0 G da b2

29. The dimension of the vector space of all
symmelric matrices of order nxn (n = 2) wi

real entries and wrace equal to zero s

1L =-n)2 «]le

[ ]

(n’+n)y2 -1
(n"=2n)72 -1

3
4. (n’+ 2n)2 -1

4. There s no onto function ﬂWW\‘N@Jf(shied ation (':om

which 15 ane 1o ane
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30 Letl= {1342

ipfx) = dist (x, ) = inf {lx—y| : v € 1},
Then

V C B, Forxelk, let

1. s discontimuous somewhere on X,

2. ¢ is continuous on £ but not
diffcrentiable only at x = 1.

3 g 1s continuous on B but not
differentiable only atx = 1 and 2.

4. 1s continuous on K but not

differentiable only atx=1,3/2 and 2.

31. The set {I—sin—l- ‘ne N} has
n n
one limit point and itis 0
one Himit point and it is |
one lnmut pomt and it 1s -1
three linut points and these are -1, 0
and |

PN

32, Using the fact that

sivl o

S e 3 e

i ] , u(n-il)

equals

1. 1-2dag?

2. (1 tlag 2
3. (log2y
4. - (logd)’

33 Letf: C—@C be a complex valued function
given by

Ay = wlxy) + iv(x).

Suppose that v{x, v) = 3x17. Then

1. feannot be holomorphic on ©
choice of u.

for any

2. fis holomorphic on € for a suitable
choice of u.

3 fis holomorphic on € for all choices of
.

4. v s not differentiable as a funcuon of x
and y.

1

L
h

34.

CLet W obe dlie

36. The degree of the extension LQ'( J2 + 45

37

For [ = {!’;.J-'f;, ] e R and

W :{H’],Iﬁ )e B*. consider the determinant
map

det : B% x B* — % defined by

det {i"',li") = VW, -V,

Then the denivative of the determimant map
at (V, W) eR® x R® evaluated on (H, K)

1. det (H.i'f') + det (I, K)
2. det(H, K)

3 det [H . V)vdet (W.K)
4. det (M, H)+ det (K1)

vector space ol all real
polynomials of degree at most 3. Define

T W Wby (Tpix) = p'(x) where p™1s the
m.mﬁhu uf The matrix of in the basis
1, x, x* x°}, Lmlsld{u d as column vectors, 15
given by

o 070 0 (n 0 0 0]
b0 1 0 0l 201 0 00
o 0 20 [0 2 o 0
0 0 0 3) |._.u 0 3 0
(61 0 O ‘0 1 2 3
3 a0 o0 2 0‘ 4 /0 0 0 0
100 0 1' 0 0 n|
000 o L0 0 0 0

IJJ
—

over the {leld @[x@}is

e et [
[ Py

o

The power series Z 2

L]

In .
z7 converges il

1. kg =2
2. k2l = 2
3. 2z €42
41 '\."IE
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;’ Consider a group G. Let Z(G) be its centre,
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e, Z(G) = {g € G: gh = hg for all h € G}.
For neM, the sef of positive integers, define

In= 181 ga) € Z(G) x.. X Z(G)
gl"'gn:c}-

As a subset of the direct product group
Gx---xG (n times direct product of the group
G), I, is

1. not necessarily a subgroup.

2. a subgroup but not necessarily a normal
subgroup.

3. anormal subgroup.

4. isomorphic to the direct product Z{G)

x---xZ(G} {(n—1) times).

39. Let I, be the ideal generated by x*+3x*+2 and I,

40.

41.

be the ideal generated by x* + 1 in @ [x].
IfF, = Q[x}1, and F= Q@ [x])/l;, then

1. F,andF; are fields,

2. F,isafield, but I'; is not a fickd,

3. F,isnota field while I, is a field.

4, neither F| nor I, is a field.

Let "G be a gioup ©f order 77.Then the

cenlerol Cihis isomorphie to

L Zq
2 Zp
3. Zyy
4.

Let P be a polynomial of degree N, with
N 2=2. Then the mitial value problem
u'{t) =P (u(l)). n(0) = | has always

1. aunique solution in .

N number of distinct solution in &,

L

no solution in any mterval containing ()
for some P.

4. aunigue solution in an inicrval
contaiming 0.

42.

44,

Consider the ODE
u"(t) + P(tyu'(t) +Q(t)u(t) = R(t), te[0,1]

There exist continuous functions P, Q and R
defined on [0, 1] and two solutions u; and

u; of this ODE such that the Wronskian W
of u; and uy is

1. W{ty=21-1, =121
2. W(1) = sin 2at, 0<t<
3. W(1) = cos 2nt, 0zt=1
4, W= 0<t1<]

The number ol characteristic curves of the
PDE

(x* + 2y) u, + (y-y + XJug® &’ (y-Duy,+
Ju+ u=0

passing through the pointx = 1, vy =1 1s

I el b —
L ol =

A general solution of the second order
Equation

4u,, - uy, = 01s of the form ui{x,)) =
L f(x) + gly)

fc+ 2y) + g(x - 2y)

f(x + 4y} + g(x-4y)

fl4x + y) + gldx —y)

[~

il

where f and g are twice differenuable
functions.

45 Consider the function f(x) = ¢ and its Tavlor

45

approximation g{x) of degree 3. For x =

Lid | e

g(x) is

1. positive and less than |
negative and less than -2

positive and greater than |

Bowow

less than [ but greater than .73

www.sakshieducation.com
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47.

48.

49,
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lhe wvariational problem of extremizing the
functional
Jrd N o
iyl = K (u:_r‘] =i rf-l.}{ﬂl—l.}-[2~}~|
has
1. aunigue solution
2 exactly two solutions
3. an infinite number of solutions
4. no solution
For the Volterra type linear integral equation
T
b(x)=x+2 e (5)ds,
o
the resolvent kemel R(x.(;2) of the kemel
ey
L, {x=g) ¢S
x—0CJ é
2 ( X - :)L B
3 i,-‘{-";}
4. &9
Which of the following 1s/are correct
I. A free particle in ®° can have infinite
degreesial ircedom
2. AThe number of degree of freedomy o™
particlesisgreater than 3N
30 A system ol N particles with k constants
has IN + k degrees of freedom
4. Asvsiem consisting of three point masses
connected by three rigid massless rods has
six degrees of freedom.
A system of 5 identical units consists of two

parts A and B which are connected in series.
Part A has 2 units connected in parallel and
part B has 3 units connected in parallel.  All
the 5 units function independently with

probability of failure T Then the reliability

_

ol the system 1s

3
32
1
32

b

13

Ln

50. Suppose X, A5,

;LY
32
g =
32

is an i.i.d. sequence of

random variables with commeon vanance
i "
c°>0. Let ¥ =— ZX%._, and
e

.

Then the asymptotic distribution (as n —e0)

of n(¥,—7,)is
1. N,

20 M0, 0%

1 Nop2o )

4, degenerate at 0

51. Consider an aperiodic Markov chain with

stale space S and with stationary transition
probability matrix P = ((p;)). ij € S. Let the
n-step transition probability matrix be
denoted by  P"=((p;")., i. jeS. Then which
of the following statements is true?

=0 only if i is transient.

. limp)

R R

2 limp; >0 ifand only if i/ is recurrent.

: i — H n 1 I« F o : 23
Ly la_m Pi = ]!_m p;, ifiandjare in the
A= R
same communicating class.

4. lim pg = lim p; if i andj are in the

R—k =

same communicating class.

. Suppose X 15 a random vanable with E(X)

Var(X). Then the distribution of X

1. 1snecessanly Poisson,

2 s necessarily Exponential.
3. 1snecessarily Normal.
4

cannot be identified from the given data.
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x=10 be an observation on the
hypergeometric random variable X, namely

mN(N=m
pox = xy= GG g

Yy =

minimatandn-—x<N-m

where m=40, n=30 and N is an unknown
parameter. The maximum likelihood
estimator of NV is

1. 120
2 75
3. 60

4. not unique

54. Let X, X5,---.X,, n 22, be i.id. observations

from N(0, ”) distribution, where 0 <&° <o 15
an unknown parameter. Then the uniformly
minimum variance unbiased estimate for o~ is

Iy
I: n;.lq

H_]‘i=l

1 Ll _2
3 ;H(X,.—X)

| & &
4 -n—_?hl(x,.—,&*)

55. Suppose that we have 1.1.d. observations (X,

Y1), (X3, Ya), oo, (X Yo), n 2 3, where X; and
Y; are independent normal random variables.
Consider t = the sample Kendall's rank
correlation coefficient computed from this
data. Then which of the following is correct?

1
1. Px=0)>—
(t>0) 5

1
2. P(t<)>—
( )2

3. E()=0
4. E(1)=0

56

57.

58.

.The reaction time to a stimulus X (in

seconds) 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 proportions.
x 1s an observable value of X. The best
discriminant function (in the sense of
minimizing misclassification probabilities) is
to classify into group

1. 2ifx>3; otherwise in group 1
2 1ifx> 3; otherwise in group 2

8
3. 2if0=sx 55; otherwise in group 1

4, 1if0=x S—g; otherwise in group 2

Batteries for torch lights are packed in boxes
of 10 and a'lot contains 10 boxes. A quality
inspector randomly chooses a box and then
checks two ‘batleries selected randomly

- without replacement from that box. The lot

will be rejected if any one of the two chosen
batteries turns out to be defective. Suppose
that 9 of the 10 boxes in the lot contain no
defective batteries and only one box contains
2 defective ones. What is the probability that
the lot will NOT be passed by the Inspector?

197

4950
98

2475
8

225
17

450

[

To examine whether two different skin
creams, A and B, have different effect on the
human body » randomly chosen persons were
enrolled in a clinical trial. Then cream A was
applied to one of the randomly chosen arms
of each person, cream B to the other. What
kind of a design is this?

1. Completely Randomized Design

2. Balanced Incomplete Block Design
3. Randomized Block Design

4. Latin Square Design
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J nT
4. —. H
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Consider the LP problem

maximize x, +x
subject to
X - 2.\'3 =10
-2 =10
Xy X2 =0
Then

I. The LP problem admits an optimal

solution

The LP problem is unbounded

The LP problem admits no feasible

solution

4. The LP problem admits a unique
feasible solution

bt b

Let X(1Y be the number of customers in an
M/M/1 queueing system with arrival rate 3
and service rate 6. Which of the following s
true?

PART C

Unit |

Consider the function
fix) = jcos xi+[sin(2-x)] .

Al which of the following points is f not
differentiable?

1. {{2:;4—”? : ne-’fl}

2. {ma': ne .&ﬂ}
{mr-}-l: HEZ}-

|

| 2

62.

63,

64,

05,

66,

Which of the following subsets of B are

convex?

o {{xy) :|,\'ji'::r v = 10}
2. {rny) :x'+y’=1}

3. iny) iyzxl)

4. {(x,y) y=x)

Which of the following isfare metrics on 7

d(x, ¥) = min (x. v)
d(x, y) =[x~y
d{x, y) =[x - y|
d(x, ¥) =[x -y

B L b =

Let X denote the two-point set {0, 1} and

write X; = {0, |} fegkveryfi=oh 2. 3,... Let

}‘=ﬁ X, Which of the following isfare true?
jul

Y is'a countable set.
Card ¥ = card [0,1].

bd —

i
- Y

U[ = v J 15 uncountable.
X
fal

d

nl | e

4. ¥ is uncountable.

Which of the following isfare correct?

1
. nlog|l+——|—=las o ®
o+l

2 {n+!)log(l+—]~}->i as H—»o0

\ H

3. 11210g(1+l)—>1 as H—rw
n

]
4, nlog{l-l——z -1 as n—ow

n
It {x,} and {v,} are sequences of real
numbers, which of the following is/are true?

} limsupte « 3,0 limsups, « imsup.

]

limsupix, + vz limsups, « im supy.

o liminfea v limind v+ liminf x

4=

liminfi o= limint. + liminf v
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67. Let {f,}be a sequence of integrable functions

68.

69.

www.sakshieducation.com

defined on an interval [a, b]. Then
) b
LIffi(x) > O ae. then [f,(x)dx—0

b
2If [{,(x)dx—>0, thenf;(x) > Oae.

3.Iffi(x) = 0 a.e. and each f,is a bounded

b
function, then I S (X)dx—=0,
a

4If f(x) — 0 a.e. and the f,’s are uniformly

b
bounded, then j [ (x)dx—0

a

For x = (X}, Xa,...,xg)€RY, and p > 1, define

17 p
“.rﬂp :[Z}ix ; |,.;] and
e

[, =max{|x|:/=1,2....d} . Waighot the

following inequalities hold for all xel2*?

—

- 2l 2,

2. (e sl
3. = [
4 |y sV |,
Consider themap /' : R’ — R’ defined by

Sfixy) = (3x =2y + &%, 4x + 5y +)7).

Then

1. f isdiscontinuous at (0, 0).

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

3 fis differentiable at (0, 0) but the
derivative Df(0,0) is not invertible.

4. fis differentiable at (0, 0) and the
derivative Df (0, 0) is invertible

16

70. Which of the following sets are dense in

with respect to the usual topology.

1. {(x,y)eR® : xeN}

2 {(x,y)eR’: x + y is a rational number}
3. lix,y)eR? : x+y* =5}

4. {(x,y)eR® : xy =0}

71. Let
F={/:R->R: |[f)-Ay) <Kl x-»[}
for all x, yveR and for some o > 0 and some
K=0.
Which of the following 1s/are true?
1. every fE€F 1S continuous
2. every fe K 1s uniformly continuous
3. ceverydifferentiable function fisin F,

4, every feF is dilterentiable,

2. Let'a; = aa;, 1 < i, j < b, where a,, ...,a, are
teal numbers. Let A = ((@;)) be the n x n
matrix ((a;)). Then
1. It 1s possible to choose a,...,a, so as to
make the matrix A non-singular.

2. The matrix A is positive definite if
{ai,....a,) i 2 nonzero vector

3. The matrix A is positive semidefinite for
all (ay,....a.).

4, Forall (ay,...,a,), zero is an eigenvalue of

A.

73. Suppose A, B are n x n positive definite
matrices and I be the n x n identity matrix.
Then which of the following are positive

definite.

1. A+ Ef
2. ABA
3. AMI
4. AB
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75.

76.

77.
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1 7

Let T be a linear transformation on the real
vector space R" over R such that T* = AT for

some AeR. Then

I ITx||l=Al x| forall xeR".

2. If||Tx|| =||x|| for some non-zero vector
xeR", then A = %1

3. T =1Ll where I is the identity
transformation on R".

4. If|| Tx || = x || for a nonzero vector
xeR", 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
D U 3
Which of the following are subspaces of MY
. {XeM : XA=AX}
2. {XeM : X +AE At X}
3. {XeM : trace (AX) = U}
4 {(XeM : det (AX) =0}
Let W_=4{p(B). : p is a polynomial with real
D1 0
coefficients}; where B=|0 0 1
1 0 0

The dimension d of the vector space W satisfies

. 4<2d<6
2. 6£d<9
3. 3<d<8
4. 3<d<4
Let N be a 3x3 nonzero matrix with the

property N° = 0. Which of the following is/are
true?

N is not similar to a diagonal matrix.
N is similar to a diagonal matrix.

N has one non-zero eigenvector.

N has three linearly independent
eigenvector.

e L e

78. Letx, y € €". Consider

f(x,y)=sup e"gx-e"”ylL ,0,0eR.

.
Which of the following is/are correct?

L LG <[l +l ~2Rel(x. )]
2. Jf"(x,y)-=_i|].vc|}2 +\|y[\2 +2Re (x,y>|
3. £ )=l + o +2f(e.x)

4. )2+l -2Re(x.)

Unit 11

79. Let D =4#&C : |z|/'< 1} be the unit disc. Let

80.

81.

D = € bean analytic

function

satisfyingf[-lrj= - forn=1. Then

n) 3n+l
. fl0y=2/3
. fhasasimple pole atz=-3

. fi3)=173
no such f exists

PHNH

Let f'be an entire function. If Re fis bounded
then

e=r

Im fis constant
2. fis constant
. f=0
4

. f'is .0n zero constant

Let f: I = be holomorphic with f{0) = %
and f(1/2) = 0, where b = {z : [z] < I}.
Which of the following is correct?

1. |'(0) <3/4

2. "(1/2) <473

3. 1/'(0)] <3/4 and | f'(1/2)| < 4/3

4, flz)=z,zel

www.sakshieducation.com



82.

83,

85.

86.
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Define H' ={zeC : y>0}
H ={zeC : y<0}
L' ={zel : x>0}
L ={zeC : x<0}
The function f(z)= 5
3z+1

. maps H onto H and H onto H"

2. maps H onto H and H onto H’

3. mapsH onto " and H onto L

4. mapsH ontoL and H onto L~
. e’ +1

Atz =10 the function f(z)= has

a removable singulanty.

a pole,

an essential singularity,

the residue of flz) atz =015 2.

o b —

.LetH={e (1,2)(3, 4)} and K={e, (1, 2) (3, 4),

(1,3) (2, 4), (1, 4) (2, 3)} be subgroups of 5,,
where ¢ denotes the identify element of 5,
Then

H and K are normal subgroups of 5,

H 15 normal in K and & is normal in A,
H is normal in A, but not normal in 5,
K is normal in 5; but / s not.

B L2 b —

Let <p(x)= denote the ideal generated by the
polynomial p(x) imQ[x]. I Ax) =x"+ x>+ x +
I and g(x) = x’ = &" + x - |, ther
. <fix)=+<g(x)>=<x" +x>

<f{x)=+ <g(x)> = <ﬂx)-g(x}:~

<f(x)= + <g(x)> = <x’ + 1>

Ll

<f(x)> + <g(x)>=<x'- 1>

Let I, be the ideal generated by x* + | and I; be
the ideal generated by x” - x* + x — 1 in Q[x].

IFR, = Q[x}/I, and R, = Q[x]/L,. then

R, and R; are flelds.

R 1s a ficld and R, is not a field.

R, 1s an integral domain, but R. is not an
integral domain.

4. R, and R; are not integral domains,

L

18

87,

88.

39,

90.

Let G=7y x £,x. Then

1. G contains exactly one element of order
2

G contains exactly 5 elements of order 3
G contains exactly 24 elements of order 5
(3 contains exactly 24 elements of order
10

B

The space C [0, 1] of continuous functions on
[0, 1] is complete with respect to which of
the following

I |flle = sup{|f(x)] : x € [0, 1]}

| 1¢2
2 k= [ flrx) 7 a’x]
]

J

3o S My = 11S W ETE2))|
4. 1S |l 3RS Yoot

Consider the sel

X‘—’(—fﬂ,ﬂ}U{—l-:nEN}g [® with the
n

subspace topology. Then

0 is an isolated point.
(~Z. 0] is an open set.
0 is a limit point of the subset

{l 'ne N}
H _

4. (-2,0)is an open set.

pd fud ==

Consider three subsets of B, namely
A={(xy) : X +y' <)
Ar=1(l,y) : yeR}

Az = (0, 2)}.

Then there always exists a continuous real-

valued function f on B such that

fix)=a;forxe A,j=1273

1. 1t and only il at least two of the numbers
a, a,, a; are equal

2. ifaj=a;=a;

3. for all real values of a,, a., a;

4. ifand onlyifa, = a,
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Unit III

91. The Green’s function G(x, £), 0 £ x, £ <1 of

the boundary value problem
y'+iy=0, y(0)=0=y(1)

s
l. symmetric in X and

2. continuous at x =

o ox =g > S
i 0G(x,¢) _9G(x,8) -1
x|y ox  |yege

92. For the boundary value problem,

}I,M + JL}’ — 0’
y'(-n)=y'(n),

y(=m) = y(m),

to each eigenvalue A, there corresponds

only one eigenfunction

two eigenfunctions

two linearly independent eigenfunctions
two orthogonal eigenfunctions

B~

93, Let yy(x) and_y»(x) form a fundamental set of

solutions to the differential equation

2 ' r
Zx—{+ p(x]j;;+q(x}y=0, a<x<h,

where p(x) and g(x) are continuous in [a, b],

and x, is a point in (a, b). Then

1. both y,(x) and y,(x) cannot have a local
maximum at X,.

2. both y,(x) and y;(x) cannot have a local
minimum at X,.

3. yi(x) cannot have a local maximum at x,
and ya(x) cannot have local minimum at x,
simultaneously.

4. both yy(x) and y,(x) cannot vanish at x,

simultaneously.

19

94.

95,

96.

97.

A general solution of the PDE

uuy + yu,= X
is of the form
1. f[uhxz,i}o, where f: 2 >
X+u

R is C' and v/ # (0,0) at every point

5 uz=g[$]+x2, ge C' (R)

3. flut+x)=0, fe C'(R)
4. fx+y=0, feC'(R)

The PDE
Uyttt +Au=0, O<x,y<l
u{x,0)=u(x,1)= 0,8 x <\

u(0, ¥)=u(lgf)=0, 0= p <]

has

1. “a unique solution u forany AcR.

2. infinitely many solutions for some AeR.

3. _asolution for countably many values of A.
4. infinitely many solutions for all Le R.

The Cauchy problem

u, (x, ) +u,(x,y)=0 for (x,y)e R?
u(x,x) = forall x eR

has

1. aunique solution.

2. a family of straight lines as
characteristics.

3. solution which vanishes at (2, 1).

4. infinitely many solutions.

Consider a linear system Ax =b with a
computed solution x¢; the error and the
residue are defined, respectively by
e=X-X.
r=Ax - Ax.
Then
1. A small error necessarily implies a small
residue. -
2. The error can be large with relatively
small residue.
3. The error can be small with relatively
large residue.
4. The error and the residue are always
equal.
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08, Consider the iteration function for Newton's
method

i)
gx)=x——
S(x)

and 1ts application to find (approximate) square
root of 2, starting with x, = 2. Consider the
first and the second iterates x, and x..
respectively: then

1. 1.5<x, <2

2, l5h=x,<2

3. 1.5; x-=1.3
4 X, = 1.5 xn<l

99. [n the Ritz method. secking an extremum of the

functional
v v _
fovy= | F|ox, 1:‘4}1\*; (x,)=a, v(x,)=b,
: J: ||\ LA Y, yi

The coordinate funcuon/or the admissible
function dx), i = 1, 2.... delined on x4 %]
must be

I. lLinearly independent

2. conunuous

3. smooth

4. lificarly. independent. #8mooth ‘and  the

functional” be considered not along
admussible curves y = w(x) but only along

all  possible  lincar  combinations  of

adniissIBIE functions
100. ['he integral equation, involving a parameter 2.,
d{x)=coszx+ A Fcﬁs{x +£)dS
: c
has

1. aumque solution if & = 1, and an infinite

number of solution iff A=—

T
2, aunmgue solution if & = -1, and an infinite
2
number of solution if A=——
T
2
3. aumgque solution if A#—
T
2
4 nosolutionif A=+=
i

101. Consider the force free motion of a rigid
body about a fixed point 0. Suppose 3A,
SA and 6A are the principal moments of
inertia at 0, and initially the angular velocity

has components @, =‘J€ , @y,=0,
oM =\f'§ about the corresponding principal

axes; if the body ultimately rotates about the
mean axis, then

2 2
l. @ +a;=5

- 7] ¥ -

2. Sw; +go =45
g =
3. W =0
)
4. w;#w,

102. Using Eulér's dynamical equation for force-
free _motion eof @ ngid body, symmetrical
about the Z-prineipal “axis,, with angular
velocitymd = (@, @5, @, ), Where w,. i = 1, 2,
3, are the components along the three
principal axes, it follows that

1. w; = constant

m>= asin(At +b) with a, &, and b as
constant

3. i = constant

P

3 2
4. @y +@; constant

Unit IV

103. Which of the following is/are cumulative
distribution function(s) (c.d.f) of random

variable(s)?
0, x=<0
I F](IJ:{.‘?' x k=0
) 0, x=0
) Fz('\)_{l —e ", x>0
3. F;(.\']={U‘ ¥=y
) I, x=0
0, x<0
4 F_L[):):{HZ. 0<x <l
1 x 20
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104. Let X be a random variable taking values in a

105.

106.

107.

set E. Let

P(X=a+b X>a)=P(X>b)foralla.b € E.
Then which of the following is a possible
distribution of X7

l. Poisson

2. Geometric
3. Log-normal
4. Exponential

Let {X,} be a stationary Markov chain such
that

P(X,, =1|X,=l)=p,=1-P(X,,,=0| X, =1),

P(X.,=1|X,=0)=p,=1-P(X,, =0| X, =0),

and P(X,=1)=m,=1-P(X, =0).

Then

1. m =P

2.m =P

3_}'[':___!?”—
1-p,+ py
l

4. .;T] —_—
2

Suppose Xvand Y are independent N (0, 1)
random variables.

X ra
Letdf =—and V=_i. Then
¥ [ Y]

.U and V are independent

2.U and V have the same distribution
3PU=V)=1/2

4P(U<Vy=1/2

Suppose X, X,, ...1s a sequence of i.i.d.
random variables where P (X, = 1)=p=1 -
PX,=0),i=1,2...
500
Let Z=—— ) X, and a = P(|Z-p[> 0.1).
o Rk (1Z-p>0.1)

i=]

Then for all p

|
a< 05
o> .01
a=10

B —
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109.

110.

111.

108. Suppose X,~U(0, 8) . X.~ U (0, 1 + &) and

X, and X; are independent. Then

l. min {X,, X5} is sufficient for 8
2. max {X;, X5} is sufficient for 8
3 omax {X,. X1} is sufficient for 6

4. max {X,+1, X:} is sufficient for 8

Suppose that we have n > | iid
observations X,, X...... X, cach with a
common N (. ') distribution where p > 0 is
unknown parameter. Then

1. the maximum likelthood estimate and
the uniformly aunimum variance
unbiased estimate for p are the same.

2. the mimimum yvariance unbiased
estimate for ju 1s a consistent ‘estimate.

3. for any unbiased estimate for p, there
is another estimate for ju with a smaller
mean squared crror

4. the maximum likelihood estimate for p
has smaller mean squared error than
{he estimate obtained by the method of
moments.

Let Xy, X;,...be i.1.d. observations {rom
N(p.c”) distribution with — eo<p <+ o
and 0 < ¢” < w0 as unknown parameters.
Then

1. sample mean is an unbiased
estimate for p but sample median is
not an unbiased estimate for p.

2. both sample mean and sample
median are unbiased estimates for .

3. sample mean has smaller variance
than sample median.

4. sample mean has smaller mean
squared error than sample median.

Suppose X~ N(0, ’). Y has the exponential
distribution with mean 2o and. X and Y arc
independent. We want to test at level o

He: 07 < 1 versus Hy: 6”1, Then

1. UMP test does not exist

2. UMP test rejects Hy when N
large

UMP test 1s a chi-square test
4. UMP test is a i-test

FY 18

LN}
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112. Suppose that the probability distribution of a’
discrete random variable X under two

www.sakshieducation.com

possible parameter values is as follows.

b b=

113. In a Bayesian estimation problem of the
Poisson mean 4, a gamma prior (with density
proportional to ¢ A* ') is formulated.
There is a sample of size n from the Poisson
and the sample mean is X. The posterior

Parameter | 1 2 |3

4
0, 01].04].05].90
0 .80].10 | .05] .05

Test Hy: © = 8, versus H;: 8 = 0, at level
«=0.05. Then the most powerful test

rejects Hpif x=1orx=2
rejects Hoif x =3

has power larger than 0.85
has power .05

distribution of 4 is

1.
2.

3.

4,

114, Random variables X,, X;, X; are such that
correlation (X;, X;) = correlation (X2, X3) =

a gamma distribution
a Poisson distribution

has mean = nEd
n+p
has mean = (nX +a@)(n+ )

correlation (X, X,) = p.

1. p cannot be negative

2. p can take any value between -1 and + 1

3.p=z-05
4. p is either +1 or -1

115. Consider a

linear model

observations X, X;, X;, X;such that
E(X,) = A+B+C; E(X2) = A; E(X;) = B;
E(Xy) = A-B-C

[where A B, C, D are parameters]. Then

l.
2
A
4,

B + C is not estimable

A, B, C are all estimable

A+B+C is estimable

X; is the Best Linear unbiased estimate
of A

with  four

22

117.

1.

2

Let D be a balanced incomplete block

1.
2.

1.
2.

3.

116. In a survey of a population of N = nk units,
a sample of n units is to be drawn by
systematic sampling with a random start
between 1 and k and selecting every " unit.
Then

the sample mean is an unbiased
estimate of the population mean.

the variance of the sample mean cannot
be estimated under this design.

if the N population units have been
arranged at random, then the sample
is equivalent to a simple random sample
with reolacement

if the N populaton units_have been
arranged at random, then the sample is
equivalent to a simple random sample
without replacement.

design with usual parameters v, b, r, k, A.
Whichof the following statements is true?

D is connected if k> 2.

The variance of the best linear unbiased
estimator of an elementary treatment

contrast under D is proportional to 2/r

The covariance between the best linear
unbiased estimators of a pair of

orthogonal treatment contrasts under I
is Zero.
The efficiency factor of D relative to

a randomized (complete) block
design with replication r is strictly
smaller than unity.

118. Suppose that we have a data set consisting
of 25 observations, where each value is
either 5 or 10.

The mean of the data cannot be larger
than the median.

The mean of the data cannot be
smaller than the median.

The mean and the median for the
data will be the same only if the
variance of the data is zero.

The mean and the median for the
data will be different only if the
range is 5.
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119. Suppose that the LP problem
maximise ¢'x
subject to
Ax<b
x=0
admits a feasible solution and the dual
minimise b'y
subjectto A'y> ¢
y>0
admits a feasible solution y, (hen

1. the dual admits an opumal solution.

2. any feasible solution x, ot the primal
and y, of the dual satisfies b'y, < ¢ 0.

3. the dual problem is unbounded.

4. the primal problem admits an optimal
solution.

120. Let X(t) be the number of customers in an
M/M/1 queuing system with arrival rate
A > 0.and service rate p> 0.

; 1
It is known that lim P(X (¢)=1)=—.
{— 4
Which of the following is true?

1. lim E(X(t)=1)=

[—>00

2. lim E(X(£)=1)=

=0

‘r:l;uul*-'

3. imVar(X(t)= 1)——

[—»o0

{—»o0

1 2
4. limVar(X(z)=1)=(—J
u
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