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#TeT 'R’ /| PART ‘A’

1. 8 s Be, s 17 39%a & x e g

TsaT E, twr ¥ & 3® RBE ¥ 50 G\ uEW,
38T ¥ & AT 30 ¥ 4x & @ wSr wr |

x & AT &1 &7

L. i18 2: =30
< ) 4. 16

A certain day, which is x days before 17"
August, is such that 50 days prior to that day,
it was 4x days since March 30" of the same

year. What is x?
{ E € 2. 30

3 i) 4, 16

wF IR #, g A¥ g Bw, IR 9
T B U Iy & B s F g 9Ra
ARG, TNE | AF B % I &
o Y & s ot § I T A
B wwer B

A B
2. 48
3 R 4, 24

A mouse has to go from point A to B without
retracing any part of the path, and never
moving backwards. What is the total number
of distinct paths that the mouse may take to
go from A to B?

A B
1. 11 2. 48
3. 72 4. 24

(2)

. o R # e 9 F R

7,11, 13, 17, 19, 23,29, ...

PR ¢ 2238
< e 4, 33

What is the next term in the following
sequence?

7,10, 13,13, 19:23,29,....

Lo 37 2. W5
3. 31 & 33

. e IER @ 94T 9T F B

1,1,2,2,2,2, Q& 33, 3, W4, 4,4, 4, 4,
4,4, ...

lic =8 2,
4

3. @0 11

What is the 94™ term of the following
sequence?

1, ZNR2,2,3,3,3,3,3,3,4,4,4,4,4, 4,
4,4),..

1.8 2.
4

9
3, 10 11

. et YR o d & Sew AW o H

Tt F A & T = e E
5 ""---/1
f."—"t:
=59
55

Jan Feb Mar Apr May

G g o i

I Fad F S aF SR I JN &F A
AR Feqamar & |

2. AN § AT dF SR aU I F AT

A 7fa ¥ el
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3. 3 ¥ A7 g e F AW F seuE,
3 FHTEE # QU & Anrae @ &

Lo
4, néms[aﬁmmmwmtm

AL T

S.  The following graphs depict variation in
the value of Dollar and Euro in terms of the
Rupee over six months.

79 -~
77 ——
R
2]
57 e "l
55

Jan Feb Mar Apr May

Which of the following statements is true?

1. Values of Dollar and Euro rose
steadily from January to June

2. Values of Dollar and Euro rose by
equal rate between January to
March

3. The rise in the value of Dollar
from April to May is three times the
fall in Euro duringthe same period

4. Values of Dollar and Euro rose
equally between May and June

6. FH UF Tt @y O ofpemwr RS E R
f(N) =N & 3i$t & drea &, 5@ N
SUANT HEAT # Jfeuwd & | semor &

faw f(137)=143+7=11. @
f(273°5%) &7 Hediser &t

L. 10 2. 18

3. 28 4. 11

6. We define a function f(N) = sum of digits
of N, expressed as decimal number.
eg f(137) =143+ 7=11. Evaluate
f(27355¢%),

(3)

1. 10 2. 18
3. 28 4. 11

7. R A 2 ER 22 A AR

IATAHR FEAN Teal & AR
ST & | §T ACNER AT W H oA 7
#HA. & U I gea ¥ | AeER &
IWIF ST Tea? i dtzrd & &

.
m

I. 1l4m
3. 07m

A 22 m wide rectangular steel plate is
corrugated as shown in the diagram. Each
corrugation is a semi-circle in cross section
having a diameter of 7 cm. What will be the
width of steel sheet after it is corrugated?

I. 14m
3. 0.7m

W TR F & afas gl 4 qur seahR

B & | whuwAw @Rt & e @
® A F SEer ¥ | AR e g
e F TEE a0 T IGHET Ieagaw e
Sarg b & o W # Wit A po e
& Tt E

1. 2B/b
<Ala

2.
3. 2B/bTW < Ala
4. <BbTYUT 2d/a
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8. Two platforms are separated horizontally
by distance A and vertically by distance B.
They are to be connected by a staircase
having identical steps. If the minimum
permissible step length is a, and the
maximum permissible step height is &, the
number of steps the staircase can have is
1. 2B/b
2, sAla
3. 2B/band< Ala
4. <B/band > Ala

9. vF W 7T # oITH W A0S W FE

# e &

1024, 640, 400, 250, ...

AT FT HITAT AT F4T B

1. 15625

2, ETHA 39

3. 64

4. 40

9. Every month the price of a particular
commodity falls in this order:
1024, 640, 400, 250, ...

What is the next value?
1. 15625

2. Approximately 39
3. 64

4. 40

10.%#@!3####-‘&705{0?31?

(4
1. 1022121 ; 2. 2042122
3. 3063126 4, 4083128

10. Which of the following numbers is a

perfect square?
1. 1022121 2. 2042122
3. 3063126 4, 4083128

11. R & 3T F oo @ o1fde aog e
F %A AW ¢ | Ao, qur e 5w
YR Hatad &

11.

12.

12.

13.

(4)

5 =542

T1 = 2?‘2

. n=mn 2.
3. n=rE 4.

The areas of the inner circle and the shaded
ring are equal. The radii », and r; are related

by

= ?'2‘\/_2—
= 2?’2

I. Tl = Tz 2.
3. = rz'\lg 4.

FHISOT m2—33n+1=0, S& m aW »

ot §, &
. % & A ¥ |
2. SFH-SH TFENE |
3. &%-8F & g &
4, AT FE 7 &I
The equation m? —33n+ 1 = 0, where m
& n are integers, has
1. no solution
exactly one solution

2;
3. exactly two solutions
4. infinitely many solutions

F Ry fFae & A\ @3 S & oImew
UF WA F wEUEAe § oF FeAd &
T ¥ g WY @ € a3 9o
& Luawm | & fer @z 1 F ey,
WA & IMEROT TB F 3 WAl IR FAl
gt oaw &awa @@ m §F Ty Row
HIEROT-GES dF i S ¥ | AR W @S
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13,

14.

& e 6 %A, & A, AE ¥ TR T g0
¥

1. 6¥.#

2. 12&.#

3. 18

4, 18%A & U 30w

Three volumes of a Hindi book, identical
in shape and size, are next to each other in
a shelf, all upright, so that their spines are
visible, left to right: I, II and IIIl. A worm
starts eating from the outside front cover
of volume I, and eats its way horizontally
to the outside back cover of volume IIL
What is the distance travelled by the
worm, if each volume is 6 cm thick?

1. 6cm

2. 12cm

3. 18cm

4, a little more than 18 cm

o, @&, @ qw @ ¥, vl

IH FH A TERTES A6 ¥ @ A

TS F FEr B A I T A E

o HPEeTH F FHA TUT FEANE

& T # dor ¥ | FRFIH A T AW

FeT | &Y qET FT &9 ShaEry ur

1. Foa-aHAE; do-fwers; A
Aerars; E-wfafary

2. IG-WOHE, qE-AeaTs; W
wfafaft; ga- sffseas

3. oG- Arars; 3&- gfafaf; 9
HiPweas, &9 WFAS

4. Ferg- aeans; §8- FfFEeT, o
yfafam; & aFAas

14. Ajay, Bunty, Chinu and Deb were agent,

(5)

baker, compounder and designer, but not

necessarily in that order. Deb told the

baker that Chinu is on his way. Ajay is

sitting across the designer and next to the

compounder. The designer didn’t say

anything. What is each person’s

occupation?

1. Ajay- compounder; Bunty-designer;
Chinu- baker; Deb- agent

2. Ajay- compounder; Bunty-baker;
Chinu- agent; Deb- designer

3. Ajay- baker; Bunty-agent; Chinu-
designer; Deb- compounder

4. Ajay- baker; Bunty-designer; Chinu-
agent, Deb- compounder

15. Y@t y=2x, y=-2x auw y=6% IR
FYeT & e F E 2
1. 36 2, 18
B 12 4, 24

15. What is the area of the triangle bounded by
the linesy = 2x, y = —2xand y =67
1. 36 2. 18
3. 12 4, 24

16. TR N, E TN T qU& U qUis &, AT
NxExT=2013 ¥, @ N,ETU TH 3TdaH
THT AnTed o # R R
lv 39, 2. 2015
3. 675 4. 671

16. If N, E and T are distinct positive integers

such that N x E x T=2013, then which of
the following is the maximum possible sum
of NEand T ?

1. 39 2.
3. 675 4.

2015
671
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17. st iRt & Fia-ar Avsad R &
y,x ¥ A IO H &

1.4 2. 63 :
g y
10,0) X ™~
3 4, 09 =
y \ y r
(0.0) X

17. Which of the following figures best shows
that y is inversely proportional to x?

1. > X
v y
(0.0} X ~'
3; 4, o -
J \ ; r
Galf X o

18. UF TEA T OVIFET, AT 1 SEHiaw
FEani & AeE 42 § 1 o T 5E
C2 B
fioxiy , W
Ji. 2 4804

18. The sum of first # natural numbers with one
of them missed is 42. What is the number that

was missed?
I 2. 2
3. 49 4. 4

19. % ¥y #, e HaRs gR&Am
24 x 18 x 17 & A &, W o1 Foa A
6 A F [ wgHt A ITaA WA FA

e
1. 24 2. 30
3. 33 4. 36

19, What is the maximum number of whole
laddoos having diameter of 6 cm that can be
packed in a box whose inner dimensions are
24 x 18 x 17 em’?

1. 24 230
PG 4. 36

20 TS W TF TAT THE W IWE @&
Teeen N §am R fowm T |oAw
IS & FAT I TR M2

1. dw-turs & 3w

2. 3mar

3, Y H A FH

4. 3T ¥ T AR

20. A cubical piece of wood was filed to make it
into the largest possible sphere. What fraction
of the original volume was removed?

1. More than 3/4

"

3. Slightly less than 1/2
4, Slightly more than 1/2

#eT '®' / PART ‘B

21. AW &F G ={(xf(x)):0 <x <1) fFEY

aEafas A Fadeend Wed W
dEfr | A & (1,00€G Bl AW
fﬁ?ﬁm‘rﬁgwaﬂmiwmrw
ﬁgwﬁmmr#ﬁa?la’fﬁmﬁ
¥ F A B

I. G U &régead & 99 &l

2. G UF Jed W AW E

3. G UF [@r @S

4, G UF YGAT H 919§
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21.

22.

22,

Let G ={(x,f(x)):0 £x <1} be the
graph of a real valued differentiable
function f.  Assume that (1,0 €.
Suppose that the tangent vector to G at any
point is perpendicular to the radius vector
at that point. Then which of the following
is true?

23.

(7)

Which of the following matrices is not
diagonalizable over R?

1,

G is the arc of an ellipse

2. G is the arc of a circle
3. G is aline segment

4. G is the arc of a parabola 24,

7d fF QcRre UF faga @aeag ¥
fiQ-R UF IaHoAg Gefel § afF g
XEQFRT OHE)=0% | ar By &
q oA d

Vi

f @ TF I A @ AR

2. f ® Q¥ §ag geHt W IR @

iyl

3. x€Q&F BT f(x) =0 a1 Fr TR
4. BT f & INWW Z F wF

3uHHTEY ¥

Let Q € R"™ be an open set and
f:Q2 >R be a differentiable function

such that (Df)(x) =0 forall xe Q. 25

Then which of the following is true?

1.
2,

3;
4.

[ must be a constant function

f must be constant on connected
components of Q
fx)=0orifor xeQ

The range of the function f is a
subset of Z

23, foR gt % ¥ P amegy R W

Rl 8 &
[1 1 0 1 1 1H
L ozol 2[021
0 0 1 0 0 3.
25,
[1 1 0 1 0 1
3. DIOJ 4[020
0 0 2 0 0 3l

24,

1 1 0 1T 1B
1.020] 2. lo 2 1
0 0 1 0 0 3l
1 1 0 1 0 1
3. 10 1 0 4. o 2 o
0 0 2 0 0 3
At & {a,:n 2 1) aaafe wdEarHt v

UF HeThd § A T2ia, @ g
pe1lan]  ITEY EL oA BF R wg
Aol Ty ax™ T feRer e ¥ | ar
1 ey Y e

. O0<R<1 2

R=1
3. 1<R<w 4 R=w

Let{an:n > 1} be a sequence of real

numbers such that Y7, a, is convergent
and Y7_q |ay| is divergent. Let R be the
radius of convergence of the power series

Xh=1anx". Then we can conclude that

. 0<R<1 2, R=sl
3, 1<R<w 4, R=w

A & (b,) T (c,) aTHERRE Tt
F A ¥ @ a0 = b+
Cux’ & ITHEA & AAAF F@ W 0
% THAREd: AR 3 & e o
TS U g wigey

1. limy_, b, = 0 and lim,,_,, cp=0

2. 2$=l[bn; <aoand zg'-ilcnf <@

3. UF O qOiF N e & At
T n>NFRATH, =0 aFur

=08l
4. I ec,=0

Let {b,} and {c,}be sequences of real
numbers. Then a necessary and sufficient
condition for the sequence of polynomials
ME&) = byx+ c,x?2 to converge
uniformly to 0 on the real line is
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26.

26.

27.

27.

—

limy, e by = 0and lim,_,cpn = 0

2. X2, |byl <wand Tioqlcn]l <=
There exists a positive integer N such
that b, = 0O and ¢, = 0 foralln > N
4, My =0

L

RO

1 14x 1+x+x?
1 14y 1+y+y®
1 142 1+4z+2*

HE FA €

1. z-y)(iz-x)-x)

2 (x-yx-2)y-2)

3. (x—y)3*(y—-2)*(z—x)?

4. (2 -y)?-2*)(2? - x?)

The determinant

1 1+x 1+x+x?

1 1+y 1+y+y?

1 14z 14+z+2%

is equal to

1. (@-y)z-x)-—x)

2. (x=-y)x-2)0-2)

3. (x=y)2(y-2)*@-x)?

4. (22 -y ) (24 x9

A F P UF 2x2 WERH W E,
pr wET WA oREd ¥ d@fe
p'p  ERE gE £l A P &
HiReTOS A

|, gEas &

2. UF T & EgeA FEA R
3. TS g & oA &

4. HANEH 1§

Let P be a 2 X 2 complex matrix such that
P*P is the identity matrix, where P is the
conjugate transpose of P. Then the
eigenvalues of P are

28.

. 28,

29.

29.

1 real

2 complex conjugates of each other
3. reciprocals of each other

4 of modulus 1

(8)

At B aedfas dOie  FY p UF

| ¥ @ frew wueAr A ¥ S

ERAFA: T 6 2

| WU p ¥ A At gt & &9

FaFaS p' B FE JqA el €

p & 5 o & aeatas ARl F

g JaEes p' @ SO U

= &

3. p¥ WS o A AR HqA F a9
IaFAH p’ & SH-OF T A ol

4 p @ oM A FAGE Her & A
IaFed p! T FA W FA TH TqA
&l

(=

Suppose p is a polynomial with real

coefficients. Then which of the following

statements is necessarily true?

1. There is no root of the derivative
p' between two real roots of the
polynomial p

2. There is exactly one root of the
derivative p'between any two real
roots of p

3. There is exactly one root of the
derivative p' between any two
consecutive roots of p

4. There is at least one root of the
derivative p' between any two
consecutive roots of p

Ak UE uA quits gl Aol
o, 0 gn iy aifveROr s §

=0 pn)
1. k 2. k*
3. k* 4, o

Let k be a positive integer. The radius of

i a, nE s
convergence of the series X7-o W 2 B
. & N
3. k* 4, o
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30.

30.

31.

31.

L, 2.

AA % AB nxn 3“%??”&"?
BA+B*=1-BA* 5§ I nxn
dHHE HTegE ¥ fey # sheear
FHT T B

L. A orAviy g
2. B TRAUIY ¥
3. A+B =gaRRONY ¥
4.  AB =gwmaOMT ¥

Let A, B be n x n matrices such that
BA+B*=]-BA? where I is the
n Xn identity matrix. Which of the
following is always true?

. Ais nonsingular

2. Bis nonsingular

3. A+B is nonsingular

4 AB is nonsingular

nxnww

"
1
1
5 J
H RO ¥
. (=" 2. (=pkbl
3, =4 4. 1

Rl [xj,x#mmmt[crﬁa;m‘r
fAfése wear ¥

The determinant of the n X n permutation
matrix

10

32.

32.

Here x| denotes the greatest integer not
exceeding x.

fowr ameggt % @ wa-ar amegy
4 8 4
(3 6 1)a:wmtiﬁ?rmﬁ~’a
2 4 0
@ar g

L GoD 2 G

2 hod 4

Which of the following matrices has the
same row space as the matrix

4 8 4
(361?
2 4 0

1
1.(0

3, (g

oL OoON
o

O O =
o

p—

o= oM
=0
—
o
(=R

(=]
~——
N
—
[y
H o oR

Ll]:ﬁ{EIUnﬂ- 2 ]

33.

33.

34.

34.

Q W Q(V2 V2, V2)& s9-fwar #r

Hfe & gar smt
1. 4 2. 8
3. 14 4, 32

Find the degree of the field extension

Q(\/z vz, m over Q.
1 4

i 14

2. 8

4, 32
$HHIT FHE S A wITAar @t & T
&

1. 12 7 |||
3 10 4. 6

The number of conjugacy classes in the
permutation group Sg is:

1. 12 2, 1

3. 10 4. 6
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3s, A oy @t arETdt F IO 39T & IR
4 Tt & ve &7 w1 e T G E
ar ot arETEr F & W GH o & T
et T FEw ¥
1: 3 2.8
3. 6 4 9

35. Let G be the Galois group of a field with
nine elements over its subfield with three
elements. Then the number of orbits for
the action of G on the field with nine
elements is
1248 2.5
3; 6 4 9

36. A Z, =(12,..) U O &
ey oA
7, = R W @] WiRiaa & a
7, W ITRARE wireafad § |
T, =17, T EReufaE AR, e 3R
{(x:1<x<b}kbe Z,}V
[{x:a <x<blab€ Z+]
are wifeufadr Bl
1, = Rfwa @ifeufad &
a‘.
1. T, F 1,04l T, =Tz
2 1-'1 = 1.'2 H'JT T1 = ‘!'3
3 T, F1309 1, =13
4 Ty = Ts = Ta

36. LetZ, = {1.2,..} bethe setof positive

integers. Let 7, = subspace topology on
Z., induced from the usual topology of R,
1, = order topology on Z,,i.¢., the
topology with base

{{x:1<x <b}:b€EZL}U

{{(xia<x < b}:a,b € Z.}.

74 = discrete topology.

Then

T1¢T3and Ty = T2

2. T,#7andTy =713

3. 1,#73and7; =713

4, Ty =T = T3

11

37.

37.

38.

38.

39.

39.

40.

(10)

The number of surjective maps from a set
of 4 elements to a set of 3 elements is
1. 38 2. 64
3. 59 4. 81

A zganzﬂwmmﬁammt
GUED um,,q,,-“-:f=n >0 Bl AW ™ p

mdma'gnztla‘rmaam

S p(n)ayz® & Jwer oA ¥

1.R CEEES

3.Rd 4, Rt

Let X anz™ be a convergent power
series such that limp_e %ﬂﬂ =R >0.

Let p be a polynomial of degree d. Then
the radius of convergence of the power
series Y.2.op(n)anz" equals

1.R Y

3.Rd 4, Rtd

Eﬂﬂmﬁﬂ:ﬁﬁiaﬁrqﬁm
TS W 4 x 4 SqEPAOT IR F

wg #, wE 3Rl ITEAE W
ITHATEIN! &

i 3. 18]

3. 243 4, 27129

In the group of all invertible 4 X 4 matrices
with entries in the field of 3 elements, any
3-Sylow subgroup has cardinality:

| SEON: 2. /8l

3. 243 4. 5129

mﬁ % p(z) =y + a,z 44 anzn T
q(z) = bz + bzt 4 4 bnz" oA ag_qa_
¥l A ao by Wmﬂmﬁgm

-’;E—g 7 09T AN W FAW &
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40.

% L]
L by o ag
3. & 4, %
by a;

Letp(z) = a + a1z + - +a,z" and
9(2) = byz + byz% 4 ... 4 bp2z™ be
complex polynomials, If Qp, by are non-

zero complex numbers then the residue of
p(2)

rs at 0 is equal to
% -}
k b, 4 Qp
s L]
3 5, 4, N

41,

41.

42.

s v F WY e ¥ e & ey

gm:ﬁmmmtmﬁg#
aﬂ#ﬁﬂﬁlaﬁm&ﬁmww
wﬁ.aﬁcwmt,#ﬁamtm

g
. v= ;-[1 +e“]
2 v=Lf[14e
I v= f[l - &%)
4 v= f[l ~ige
Consider a body of unit mass falling freely
from rest under gravity with velocity v. If

the air resistance retards the acceleration by
cvwherecisa constant, then

L v=2[14¢c
2. v=E[14ee

=811 _ -ct
3 " [1—-e"®)

4, v=f[1-—e“]

L
JO) =y* () + [} y*(x)dx,
y(0) =1

TE y € C2([0, 1))}, ¥ ¥ # Ry | o
]y REAT Fxar & &

12

42,

43.

43.

(11)

L y)=1 —fx"'

2 y(x)=1 -;lx
3. yx) =1 +;:-x

4 yx)=1+ %x"’

Consider the functional
JO) = y* () + [ y"(x)dx,

y(0) =1
where y € C2([0, 1]). If y extremizes iJ
then

L. yx) =1 —éx""

2. y@=1 -éx

3. % ) +;—x

4. yx)=1 +21x2

LT,
u?+q*+x+y=0, p=§§.q-—§—:
#mﬂnﬁz'&?mmﬁwm
t

1 dx . dy - du _2_3
To=1-pd T Cigp? 2p?u+2q® ~ 2pu 29

2, e WXL W iy — 2
CoWu 2q 2ptuszg? | Siepi ~1-gp?

The Charpit’s equations for the PDE
up?+q?> +x+y=0, p=%3,q=?—“

dy
are given by
1 dx - dy - du _ dp _
© =1-p® T —1-qp?  2pPusazg: pu
dx dy du dp dq

2. Z=%_

2q 2p%u+2q? T -1-p3 -1-qp?
dx __dy_du_dp_gg

S

3. wWoe b w2y
4 B__dy_du__dp_dq
T 2q 2pu x4y p? o qpt
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44.

45,

45.

ik & p[00)~R & IW Faw
HaHwey § aur

Y(@) + Jo(x — $)y(s)ds = x*/6
FRU S g A

1. y)= -’: I: s3sin(x — s)ds

L

2. y@)= %j’: s3cos(x — s)ds
3. y(x) =[5 ssin(x — s)ds
4, y(x)= _l“:s cos(x — 5)ds

Let y: [0,90) = R be twice continuously
differentiable and satisfy

y(x) + J2(x - s)y(s)ds = x°/6.
Then

1 y(x) = -2-_[:'5331‘1:(:: - 5)ds
2. Y= % [ s3cos(x = s)ds
3. y(x) =[] s sin(x - s)ds

4. y@x)=[;s cos(x—s)ds

7t F y:R- R I g § T
HLAE.

2= f@) x€ n}
y(0) =y(1)=0

T TR T €, T ffRoR TH
s ¥ad God &

1.  y@)=0 3 AN Fax T x € (0,1}
2. ywWaz ¥

3.y forE oA E

4 2 yRec ¥

Let y: R — R be differentiable and satisfy
the ODE:

2 =f0o). xem}
y(©0)=y(1)=0

46.

46.

(12)

where f: R — R is a Lipschitz continuous
function. Then
1. y(x)=0 ifandonlyif x € {0,1}

y is bounded

dy

2
3.y isstrictly increasing
4 2 18 unbounded

1 €R & fow @1 A AT

x2:—:—§+2x %+Ay=0, x € [1,2] - (P)
y(1)=y(@2)=0

F oy & Rty feer Fuet AR Fe-

wer &

I TF A eRFT Hivac §as B
;N A> A% BT (B T & FJT
7 &

2. (A€ R:(P) W TF HIO § ¢} R
[ UH FEN 39EAA ¢

3, ;’i?{!xE[l,Z]*mf(x)*oa;
Fr BRh daa e (121> R
& v, 56 1eRE BT (R) &
Wﬁuﬁm%aﬁ
j':fu#:OFI

4 UF AeRF NFa LA P)F
3 UHHAd: F&EAE & o

For A € R, consider the boundary value
problem
2
x2S+ 2x Dray=0, x€[12_ p,
y(1)=y(2)=0

Which of the following statement is true?

1. There exists a Ao € R such that (P;)
has a nontrivial solution for any 4 > 4o.

2. {A € R:(Py) has a nontrival solution} is
a dense subset of R. )

3. For any continuous function f:[1,2] - R
with f(x) # 0 for some x € [1,2], there
exists a solution u of (P;) for some
A € R such that [’ fu # 0.

4.  There exists a A € R such that (P;) has
two linearly independent solutions.
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47.

47,

48.

48.

A & ou(xt) = e“Yy(t) ,v(0) =1 &

o _ o
at ax3
HUF & oar

l. u(x, t) = Eim(r-wlt)
2. u(x,t) = glwx-wit
3. u(x’ t) - elm(.\‘+mzf)

4, u(x,t) = PLCED)

Let u(x,t) = e'“*u(t) with v(0) = 1 bea
solution to

ou _ o
at ~ ax®
Then

L uxt) = elo@x-0%)
2. u(x,t) = glerv’t

3. u(xt) = elo@to?)
4

u(x,t) = e(w‘*{x-t)

AW & PR - R, P(x) = ag+ ayx +

ax? T&H | € ao.a4a, ERAAT

a, # 0 & Ty

e B E = [ P(x)dx=2(P(0) + P(1))
E, =, P(x)dx = P(3)

I |x|, x € R &1 @R9& 717 &, &

L Bl > |Eg| 2. |E;| > |Ey|
3. |E;| = |1Ey| 4. |E|= 2|51|

Let P:R — R be a polynomial of the form

P(x) = ag + a,x + a;x?, with

Qp,ay,a; E Rand a;, # 0.

Let By = [; P(x)dx — > (P(0) + P(1))
E, = [y P(x)dx—P(3)

If |x] is the absolute value of x € R, then

L |Ey| > |E,| 2. |E3| > |E|

3. |E;| =|E| 4. |E| = 2|E|

14

(13)

gfAe/Unit- 4

49.

49,

50.

50.

g f@F Mamaa wEEr RfEw &+

z = —2x — 5y & yfa«ut

3x+4y25x20,y=0

& T Fgfera FY e F @ Far

e

I FEITa gt @ wHeaw R §)

2. GEIT g H WHTIT HREA &,
W A FCaA & A4 ¢

3. gvean A (0,3)W qrn e

4. mm@,o)wwmh

Consider the linear programming problem:
Minimize: z = —2x — Sy

subjectto 3x +4y > 5,x >0,y > 0.
which of the following is correct?

1. Set of feasible solutions is empty.
2. Set of feasible solutions is non-empty
but there is no optimal solution.

3. Optimal value is attained at (0, g)
4. Optimal value is attained at (-;—, 0).

At & X, Xy, .. X, U0,6),86>0 ¥
el 7€ v aefow T ¥ A
& Xy <Xg) < S Xy FA WRARHT
gl 0 & v & =g 3Tt
T=28 @ T,=("2)X, ¥ o &
ey ar

Var(Ty) _
ot Var(Ty)

1. 0 2. 1
3. -] 4, 12

Suppose X3, X5, ... X, is a random sample
from U(0,8),6 > 0. Let X <Xg <
*+ £ X(n) be the order statistics. Consider
the two unbiased estimators for 6:
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51.

51.

Ty =2%and T; = (22) X(y. Then

mVar(Tz)-_
n-e Var(Ty)
i, .0 o TS
3.7 00 g Y

IR Rewr gfeftdt & owenfdar #
TqeT H UF Fod & Org ReE
wirafoa 91 120 ot fr v owEw
IRowd: & O 24 % ofg FEg A
feenfoe fear an. ofs Rl & ¥ &
U H UF §Hp o o | W R
d 3T WAE W ARTSEA: W AR
A 39e # Refaa fear aur &
39EARF & v e Rueor gk’ &
Joarar| w Rett & oF & geumA
v &1 3w fFan S| wsh Femalt

# o g8, v aw oden dafea &

T Fur 3w iR Y T AR &
4 Tg Sietor e § R s owsh
Rreror R TEEa: v

o ot & Anee ¥ @IE wFeEar

Hife F=r & .
1. 60 2, Q00
3. .. 119 4, 460

For testing the effectiveness of four
teaching techniques, five teachers of a
college were involved. A class of 120
students was divided into 5 groups of 24
each at random; one group was assigned
to each of the five teachers. Each
teacher further divided his/her group into
four equal subgroups at random, and used
one technique per subgroup. All of them
used the same course material. After all
the classes were over, a common
examination was conducted and the
marks were noted. Suppose we want to
test whether all the four teaching
techniques are equally effective. What is

15

52.

52.

.

53.

54.

(14)

the degrees of freedom associated with
the residual sum of squares?

| ) 2. .- 100
3. 119 4. 460

A & X, X, dwr X, ¥&EAT aw

FAUTHART: @9 aefos W E, S

& TE F, WHA 1/2 T UF dopell acet

B 2xzamgy 4=(y ) waw
# Rt @, p(4sgmrRolE) T

A E

| PR 2%

3. 1/4 4. 3/4
Suppose that X;,X; and X; are

independent and identically distributed
random variables, each having a
Bernoulli - distribution with parameter
1/2. Consider the 2 X 2 matrix

AS (Xl v ) Then, P(A is invertible)

X X5
equals
A O 2n
¥ 1y 4. 3/4

Alet & X~ SaTE(A),A>0 | AW F 2
9 g U0, 1) 81 IR x=0 AT
forar s &, @ weEw o< A< i@

e} wfdsar &

1. a8 b |
. 1

. diis

e-1

Suppose X~ Poisson (4),A4 > 0. Let the
prior distribution of A be U(0,1). IfF X =0
is observed, then the posterior probability

0ftheset0<ﬂ.$-21-is

. 0S5 SR
3, s 4. 2
a1 e

n HISAT ATl FATE {uy, up, ..., uy} ¥
AT n&F e B a9, T AT
F Ty, FFES I FEha 2
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54.

55.

35

56.

16

. nn 2. (Zn—l) 56.

(2nn+_ 1:l ) % .

How many distinct samples of size n can
be drawn with replacement from the
population {u;,u,, ..., u,} of n units?

. an 2. (2"‘1)

2n-1 A
3, (n-l-l) 4. 1

57.

A F XXy, .. U A TREar wARe
W ARROH T & A & X, ~N(uy, 62)1
o, siRwar & X, & g% 3¥ela e ¢
ofe aur A7 ofy

1. pp—0 TUT g2 - 2

2. Up—2 FUT o2 -0

3. W, -0 T o2 FWERT AT #
4

g2 = 0 aur u, ¥HERT grar ¥ 57.

Suppose Xj,X,,... are random variables
on a common probability space with
Xn~N(up, 02). Then, X, converges in
probability to 2 if and only if

Un = 0 and a2 - 2
Un = 2and of - 0
tn = 0 and o} converges

:b.mm.—-

A F ATy UE UeeAE HEWEROT

I I IF UF p-RW w@wew dea

¥ fawret ol AT n Hr aeiRos

T Xy, .., X, €1 WO YT BTG

Lo (X, — w)'E7N(Xy — p) FT 1 TAAA
e F FE g dea 2

2. XX' &I p¥adaar Sedr &1 @Re
Lol

3. 2 (X — p) (X, — p)' T n TFAFAT
Fifeat Fr e @ E

4. X+ X, T X, - X, TqaAd: @feq
gl

o -0 and u, converges 58.

58.

(15)

Let X;, ..., X, be a random sample of size

n from a p-variate Normal distribution with

mean g and positive definite covariance

matrix I. Choose the correct statement

1. (X; — u)'T71(X; — n) has chi-square
distribution with 1 d.f.

2. XX’ has Wishart distribution with p d.f.

3. Ti1(X; — ) (X; — p)" has Wishart
distribution with n d.f.

4. X1+ X, and X, — X, are
independently distributed.

A & x aw vy quite-A, IReEe
geftow X & a e suat # F sl
AT AT B

I EX) = LyEXIY =y)P(Y =)

2. VX)) = L, VXY =9)P(Y =y)

3. PX=x)=X,PX=x|Y =y)P(Y =y)
4.0 EQXY) = T,yE(X|Y = y)P(Y = y)

Let X and Y be integer-valued, bounded
random variables. Then which of the
following statement is FALSE?

L EX)= E,EXIY =y)P(Y =y)

2. V(X) = 5, VXIY =y)P(Y =)
3. P(X=x)= 5,P(X =x|Y = y)P(¥ = )
4. E(XY) = 5, YEKXIY = y)P(Y = y)

qA R X~N@©1) Tu x=xd I=
W v & wfdEla @@ N(ax, 1),
0<a<1 FACI FEEH Y& X W
AT #Xa €, fuRor qois B2 §

1. a? 2. a
3 a a?
' J1i+a? 1+a?

Suppose X ~ N(0,1) and the conditional
distribution of Y given X = x is N(ax, 1),
for 0 < @ < 1. When we regress Y on X,
the coefficient of determination R? is

1. a? 2. o
3 a a?
' Vitea? 1+a?
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59.

59.

60.

60.

TF gea A cHAeud 3o HeAfde SRt
oY ufg =afFs 4,B,C,D O E TRiewd:

Ry o & sER mRsmar FT R A

ouT B A A § FA o G § QR
&

- -8y 9. 142
3. Uy 4. 1/4

Five persons A, B,C,D and E are seated at
random on eight numbered chairs which
are arranged in a circle. What is the
probability that A and B are separated by at
least 2 chairs?

B 2
3. 477 4.

1/2
1/4

et B @l i & fT, E(x) = 0 @
Var(X) =1 & @Y F@add: o
FdEAE:  @Rad RRee W
X, X, .. gl aa &S, =X, + o+ Xy
A R o(x) TF Aee TEEAR
IeRes W & I ded Foe gl a
ey s x>0 F ATIlim, 0 P(—nx <
Sn < nx) HH TAA &

. 20(x)— 1 2.
3.4 4,

d(x)
1-&(2x)

Let X;,X,,.. be independent and
identically distributed. random variables
with E(X;) = 0 and Var(X;) =1 for all i.
Let S, = X3 + - +X,,. Let @(x) denote
the cumulative distribution function of a
standard normal random variable. Then,
for any x >0, lim,,P(—nx< S5 <
nx) equals

L 20(x)— 1 2.
g 1 4.

®(x)
1— ®(2x)

§/55 CSI/14—4BH—2A

17

(16)

strer ST / PART 'C

61.

61.

62,

62.

63.

AT BF A UF 4 x 7 IS SYg § O
B U 7 x 4 Aafa® 3MegE & e

AB =1, STETl,, 4 4 AHHE I &
e F ¥ FlF-aUA g @@

1. rank (A) =4
2. rank (B) =7
3. YA (B) =0

4. BA =1, Sgil,, 7 X IHHF eqg ¢l

Let A be a 4 X 7 real matrix and B be a

7 X 4 real matrix.such that AB = I,, where

1, is the 4 X 4 identity matrix. Which of the

following is/are always true?

1. rank (4) =4

2. rank (B) =7

3. nullity (B) =0

4, BA = I, where I is the 7 X 7 identity
matrix

wF IR T gty §afe & W5
sURAREDt Uy wE T e A
¥ FleT @ oL 2

. Un(V+W)c UnV+UnW

2. UnV+w)osUnv+UnW

3. UnV+WeU+wW)nV+W)
4, (UNV)+WDU+WI)NV+W)

For arbitrary subspaces U,V and W of a

finite dimensional vector space, whick of
the following hold:

. Un(V+wW)c UnvV+UnW

2. Un(V+w)ounvV+UnW

3. (UnV)+WC(U+W)n(V+W)
4 (UnV)+W::(U+W)n(V+W)

e B M, (K) 8% K ¥ wiaedr #
g&?—f'&!ﬂ‘ nxnmﬁﬁmﬁ
fAfSsc axan &1 TF gopAvia 3egE
A = (Ay) € Mp(K), Fr fBug &L, dur
WaF AART  T:Mu(K) = Ma(K) S
T(X) = AX & R 5men &, W R a
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63.

64.

64.

65.

6s.

I trace (T) =n ¥, Ay

2. trace (T) = i, ¥, Ay
3. T #ranfay e %|

4. T =YSHAONY ¥

Let My, (K) denote the space of all n X n
matrices with entries in a field K. Fix a
non-singular matrix A = (4;;) € M, (K),
and consider the linear map T: M,, () -
My (K) given by :

T(X) = AX.
Then:
trace (T) - ?IE}L]L Aji
trace (T) = ¥, ¥, Aij
rank of T'is n?
T is non-singular

Fo9l B

AN A TE 5x5 amegy § e
g AFT v i agaa amegy B
P qrET ST ¥ A BF A4 gur B @y
e womer r aur s ¥ e wuaAl &

q FleT A wEr B2
. s<r+1 2. r~1<s
3. s=r-1 4, s=#7r

Let A be 5% 5 matrix and let B be
obtained by changing one element of A.
Let r and s be the ranks of A and B
respectively. Which of _the following
statements is/are correct?

l. ssr+1 2. Q1%

3. s=r-1 4, s=#r
5 98

&na{g.'Az(l 8 z)mm:rm'é:
9 1 0

L. AYsHAYIY ¥ qur egaea & e

yafeedl quie &
2. det(A) faws

. det(A) 13 ¥ s By
4. det (A)F FH-H-HH & INNTT HF &

5 9 8
ThematrixA={1 8 2) satisfies:
g 1 0

18

66.

66.

67.

67.

(17)

1. Ais invertible and the inverse has all
integer entries,

2. det(A)is odd.

3. det(A) is divisible by 13.

4. det (A) has at least two prime divisors.

Aer 6 £ [0,1] ¥ [0,1] ¥ 3HeX UH UHRSE

TUAT Bo 1 o wuet F ¥ -

R F/E R

L [01)% oRfAaa: &% Rigat & sramar
W SO £ F Had e O

2. [01]F IoTE: FE RgHt & sramar
w3t SR £ S Had g o)

3. f @ {Ae GAEA g @i

4. fF AW FATHEGAT B TR

Let / be a monotonically increasing

function from [0,1] into [0,1]. Which of the

following statements is/are true?

1. f must be continuous at all but finitely
many points in [0,1]

2. f must be continuous at all but
countably many points in [0,1]

3. f must be Riemann integrable

4. f must be Lebesgue integrable

A B Of, R W U YRR gART

fAifEs w7} et & iRe st

T:R*->Ri=12 & I¥aed ¥ afs

w1 opeR*F fvT, fla,p)=

Ty (a)Ty(B) @

I. rank f=1

2. dm{BeR*TAMaecR® & AT
f(@p)=0}=2Fl

3. fua wifafaRaa ar sor
wfAfaRaT &

4. {a:f(a,a) =0} ulT 2% & HAF
3qEAeEd B

Let f be a non-zero symmetric bilinear
form on R3. Suppose that there exist linear
transformations T;:R3 = R,i = 1,2 such
that for all a,f€eR? f(ap)=
Ty (a)T2(B). Then:

$/55 CSI/14-4BH—2B
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68.

68.

69.

—

rank f =1

2. dim{B € R*f(aB)=0forall
a€R}=2 :

3. f is apositive semi-definite or negative
semi-definite

4. {a:f(a,a) = 0} is a linear subspace of

dimension 2

A 7 A, R&T OF 39wAEY ¢l @

Tt # ¥ Sl T Far & A

Hed o7

1. ARRTE & & Had hol IREE 6l

2. A% T A {x,} T TdH HFERI
39T &, ST A # & fdg W
FFERa Bl

3. A¥ [0,1] W I=OEH UF Had Geisl
T A

4. A9 (0,1) W N=BIEH FIE Had adr
T BT G 6

Let A be a subset of R. Which of the

following properties imply that A4 is

compact?

1. Every continuous function f from A to
R is bounded

2. Every sequence {x,}in A has a
convergent subsequence converging to a
point in A

3. There exists a continuous function from
A onto [0,1]

4. There is no one-one and continuous
function from A onto(0,1)

A P ATH3Ix4 W hTHF3Ix1

ey ¥, Toras W gRared gl &

Al & &7 Ax = b v FiFAAT &

¥ ar

1. Ax = b & T& POl & ¢l

2. Ax = b & U URAT §A &

3. Ax = 0F aFla® gal & FHTAY &M
U HTUR 9RAY gE & afase B

4, T b0, Arad Ffa U= B

19

69.

70.

70.

71.

(18)

LetAbea3 xX4and b bea 3x1
matrix with integer entries. Suppose
that the system Ax = b has a complex
solution. Then

1. Ax = b has an integer solution.

2. Ax = b has a rational solution.

3. The set of real solutions to Ax = 0
has a basis consisting of rational
solutions.

4. If b + 0 then A has positive rank.

A+ & f,RW & Had: Faheed
Had gl A &
L = lim F+f'(x)

&I AT §1 A 0< L <o 8, o &
FUAT # ¥ FT-w/E TEr el
1. AR limy_ o f/(x) 1 3¥cca &, o a8

0 %l
2. TElim,Le f(x) FT 3f¥dcT &, @ @8

L'El
3. R im,.e f/(x) FT e &, al

limy.e f(x) =0 &I
4. TRlim,_o f(x) F7 3T €, @
limyew f/(x) =L ¥l

Let f be a continuously differentiable
function on R. Suppose that

L= lim &)+ ')

exists. If 0 < L < oo, then which of the
following statements is/are correct?

1. Iflimy.e f'(x) exists, then it is 0

2. Iflim,,e f(x) exists thenitis L

3. Iflim,_e f'(x) exists then
limy,e f(x) =0

4, Iflim,.e f(x) exists then
limy e f'(x) = L

fore gt # & W, Siar fafed w9
01,0 3

(o 0 o) ¥ T @A 87

000

Downloaded from https://pkalika.in/category/downl oad/question-paper/



(PKalikaMaths )

7k

72.

72.

0 0 1 0
l. (0 0 (}) 2 ({l
0 0 0 0
0 1 1
3 (0 0 0)
0 0 0

Which of the following matrices have
Jordan canonical form equal to

01 0
0 0 ﬂ) ?
0 0 0

COoO= oo
y [ - QSR
SR S ST

0 0 1 0 0 1
L. (0 0 0) 2. (0 0 1)
0 0 ¢ 0 00
0 1 1 0 11
3 (D 0 O) 4 (0 0 1)
0 0 0 0 0 0

T 3T suaEeT s % Rv Fur o

wag gliw wAfee X,d) % = fag x &

e, art 7 d(y,s) = inf{d(x,y): y € 5}

¥ wuE A ¥ wlaar adr w

I AR SEGer & aur d(x,5) >0, ar x,
S UH Uor fawg dt &)

2, zﬂ%sf%q?r & T d(x,S) > 0arx S
T UE qor fawg A

3. AR SHFeT & T d(x,S) >0aAS, x
A Jfafdse T8 s

4. G S Rga § awr dixs) =odrres
gl

For a non-empty subset S and a point x in a

connected metric space (X, d), let d(x, S) =

inf{d(x,¥): y €S} Which of the following

statements is/are correct?

l. IfSisclosed and d(x,5) > 0 then x is
not an accumulation point of §

2. 'If S is open and d(x,S) > 0 then x is
not an accumulation point of §

3. IfSisclosed and d(x,S) > 0 then §
does not contain x

4. IfSisopen andd(x,S) =0thenx €S

20

18.

73

74.

74.

(19)

A & A v areafaw nxon wifes gy

& A AA=AA = I, nxn dTHE

IregEl e wuAt #F @ Faw

IR TEY &2

1. (Ax, Ay) = (x,y)Vx,y € R"

2. A% Ty 3FeOF A +1ar—1 ¥

3. A®r UfFTai R™ F UF TEAR
difes 3muR @ #

4. R W A R &

Let A be a real n X n_orthogonal matrix,

that is, A'A=AA*= [, the nxn

identity matrix. Which of the following

statements are necessarily true?

. (Ax,Ay) = (x,y)Vx,y € R"

2. All eigenvalues of A are either +1 or —1

3. Therows of 4 form an orthonormal
basis of R™

4. Aisdiagonalizable over IR

AWl & {a,) U aafaE gt @ e

HUREE fReR atwme angse & aur

Xg = (Age1 = @) /ayyq B T FYaT F

T Ba-and @l o

I. @ n2>m ¥ fov,
z§=mxk>1"'%:‘1' gl

2. W n=>m @ 3ftaea ¥ afx
zE:mxk>%%!

3. Zk=1Xx & URfAT AT W
IfEERT &)

4. Yg=1Xp, o & FTERT ¥

Let {a,} be an unbounded, strictly increasing
sequence of positive real numbers and
Xk = (k41 — A )/Qesq. Which' of
following statements is/are correct?

l. Foralln>m, TP_. x,>1 —%—:l

2. There exists n > m such that
1
EE:m Xy > E
3. Xk=1 X converges to a finite limit.

the

4. YFe1xy diverges to o
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75.

75.

76.

76.

21

A= F xos A Tafe & awr A W 77.

f:X > R U&F Had $ad ol Al f&

G ={(x,f(x):x € X} f& a@az g ar
1. G, X §AG gl

2. G,R & §HFI ¢l

3. G XxR & GAS &

4. G,RxXX & FHFI &I

Let X be a metric spaceand f: X - R bea
continuous function. Let G = {(x, f(x):x €
X} be the graph of f. Then

1. G is homeomorphic to X

2. G is homeomorphic to R

3. G is homeomorphicto X X R

4. G is homeomorphic to R X X

AW &6 P UH THIOTH agUE ¥, U n
F, TH W A, drEdfas o6 & Ay
TUT K Us aredias T gl dr B

 FYAT A G PA-TYR ITORTSA: TE 680

I R nEFE AW k>0, Wy eR
F H¥dca & af P(xy) = K eX §I

2. AR nATAE WK <0, Ar T x, R
# 3feaca & a1 P(x,) = Ke* §1

3. el oer QUi nGWO<K <1 &
ooy x, € RFT Hi¥AA & AWE
P(xo) = K e*0 &1

4. TR nfasH ¢ TWke R & W x, eR
H HiTdca & @rfeh P(xp) = K e |

78.

Suppose that P is a monic polynomial of
degree m in one variable with real
coefficients and K is a real number. Then
which of the following statements is/are
necessarily true?

1. Ifnisevenand K > 0, then there exists

Xp € R such that P(x,) = K e™° 78.

2. Ifnisoddand K < 0, then there exists
Xo € R such that P(x,) = K e*°

3. Forany natural number n and
0 < K < 1, there exists x, € R such
that P(xy) = K e*

4. Ifnisoddand K € R, then there
exists xo € R such that P(x,) = K e*°

77.

AR (R gefter
X = (CI101], [l T Xo = (CL1OAL 1),
ST C[0,1] TR el Hew areias |
Ge @ @R gARe @7 fese & £
TS =L If @)t &

I f llw= sup(lf @] 1t € [01]) & R ity

A & X, qur X, ¥ Rga v e
HAA: U, T Uy, &1 A

U, T 3TaAAd Uy B

U, T T 3THATAT Uy B

Uw, Uy & TATA B

AU, IIRHETT U, &, A Al
U, & U 3qHHead U; ¢

B R S

Consider the norined linear spaces X; =
(C[0,1],-11;) énd X, = (C[0,1], Ilar),
where €[0,1] dendtes the vector space of
all continuous real valued functions on [0,1]

and [ flly= [, £ (Oldt,
Il f = sup{|f(t)] |t € [0,1]]). Let U; and
Uy be the open unit balls in X, and X,
respectively. Then
1. Uy isasubsetof U,
2. U, is asubset of U,
3. Uy isequalto U, ;
4. Neither U, is a subset of Ujnor Uy
is a subset of U,

W 6 E, R& UF IqwgTad g oar
eI ST 3R - RTAA ¢ 3G
Tg A A

E Hqd t

E faqd &l

E ¥qa aur faga Qe §

ES o H9d § @ af fagd gl

Let E be a subset of R. Then the
characteristic function yz: R — R is
continuous if and only if

1. E isclosed

2. Eisopen

3. E is both open and clesed

4. [E is neither open nor closed

B T
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79.

79.

80.

80.

81.

gfae/Unit - 2
A & 6w IEamee weg & oar
IFdT P 8 T &
1. 25 2. 55
3. 125 4. 35
Let G be a nonabelian group. Then, its
order can be:
1. 25 2. 55
3. 125 4. 35

7 oa= (0, )% e xy erE
afd x2+y?2 =1 % ar & uem TRy
&

. B srn>1 & @T

n_ (cosB sind :
A (—sinG cosﬁ)m

x = cos(B8/n),y = sin(8/n)

2. tr(A)=0

3. At=4"1

4. C YT, A T AT IMegy & §AEY
el

x
Letd = (—y 'D, where x, ¥ € R such

that x? 4+ 2 = 1. Then we must have:

1. Foranynz=1, A" = (—C:isneﬂ (S:g;g)

where x = cos(8/n),y = sin(6/n)
2. tr(A)#0 '
3. At =g~

4. A is similar toa diagonal matrix over C

A 6 R[x] w3l areafas aguet
wigwr wafte #r @Afdse avwar g

AW % D:R[x] - R[x] AT

pf ==L vr @ fafése @ ¥

l. DU gl

2. D3TeoEE Bl

22

81.

82.

82.

(21)

3. E:R[x] = R[x] % 3f&aca & afs
D(E(f)) = f,Vf &I

4. E:R[x] » R[x]) & 3f¥aca & arfw
E(D(f) = f.Vf &I

Let R[x] denote the vector space of all real

polynomials. Let D:R[x] = R[x] denote

the map Df = %, Yf. Then,

1. D is one-one.

2. Dis onto.
3. There exists E: R[x] - R[x] so that
DE()) =f.Vf.

4. There exists E: R[x] = R[x] so that
E(D(f)) = f.¥f.

o= F F-ard w@

1. e oo quifes nd 2 ot @1, Q&
FfT n & &7 FERor 1 e &

2. e v quites o & A S araT
Fauar Kk & 3faca § aifs Fek
UK, F& 3R [K:Fl=n & @AY
et gl

3. A & K, [K:Q]=4%F @9 Q&
U Mear favawor g | ST os &9 L &
aff K2 L2Q,[L:Q] =27 L,Q Fr
& IMedr fawawor ¢

4. Q&I U &g R{AEROT K & arfe
[K: Q) uRTAT &l &1

Which of the following is/are true?

1. Given any positive integer n, there
exists a field extension of Q of
degree n.

2. Given a positive integer n , there exist
fields F and Ksuch that F € K and K is
Galois over F with [K: F] = n.

3. Let K be a Galois extension of @
with [K:Q] = 4. Then thereis a
field L such that
K2 L2Q,[L:Q]=2and Lisa
Galois extension of Q.

4. There is an algebraic extension K of Q
such that [K: @] is not finite.
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83.

83,

84.

8s.

85.

T & X ={(a,b) € R%:a® 4+ b* = 1} R?
¥ 3T UEHE ged &1 AW F f:X - RUS
Had waA &1 @

1. wiafews () H@eg &

2. wfafess (f) Fea &

3. & uE g@er sw fanior & fav
a8 & & Far ufatees ()
afifda gl

4. f U T8f Bl

Let X = {(a,b) € R%: a? + b? = 1} be the unit
circle inside R?. Let f: X — R be a continuous
function. Then:

1. Image (f) is connected.

2. Image (f) is compact.

3. The given information is not sufficient
to determine whether Image (f) is
bounded.

4. f isnotinjective.

A & 6 FE 45 T 0F T T
l. G UH Iadg Hife 9 F &l
2. GF U&F ITHAF HIC 9 F &
3. GH UF GHART 396Hg Fe 9 F B
4. GF U WHIALY 3UHHE Hc 5 ¢

Let G be a group of order 45. Then

1. G has an element of order 9

2. G has g subgroup of order 9

3. G has a normal subgroup of order 9
4, G has a normal subgroup of order 5

A & f(@D=ZReenz” T TG
NoONF ToeT § TWr TF O TGS

FEar g oar
1 a0 1@ 1272 < suplf (212

2 5“P|z|=r|f(z)'2 < Ynuo lail*r*®
2
3. Whaolaylor™ < ;E;f:ﬂf(rew)[ de

4. sup=rf @I < = [77|f (re')|"do

Let f(2) = ¥ =0 anz™ be an entire function
and let r be a positive real number. Then

23

86.

86.

87.

(22)

1. ZilolanPr?" < supjg=rlf(2)I?

2 5quz|=rlf(z)¥2 < E:f:ﬂlaﬂlzrzn
3, BRslaniir? = —f Mflre?)] 40

4. suprlf (D < 2 [T |f(re) a0

aef fF R[x), R&% 5N T W H T{gIa

aeg &1 A &% 1 € R[x] 0F OEaen &1 @

1. afg aur Faw e | tw S
AT ToTSTae €, al & 1 Th
3ass IuTSTEen £l

2. afg aur Faw Ifc [@HEr 09
R[x]/I, R T dedrany @, af & &
3feass AUIEEe ol

3. @fg aur &aa A [ = (f(x) & el
f(x), R T & R FeTgaoid
ang%,a’r?rfwsﬁ?rvsw
&l

4. QR T Had T TH FWA TGE{IS
f(x) € 1 7 3feaca g, G Grd < 2
g, a &1 vs 3Rass FurETEd g

Let R[x] be the polynomial ring over R in
one variable. Let ! € R[x] be an ideal.-
Then

1. I is a maximal ideal if and only if / is a
non-zero prime ideal

2. I is a maximal ideal if and only if the
quotient ring R[x]/I is isomorphic to R

3. I is a maximal ideal if and only if
I = (f(x)), where f(x) is a non-constant
irreducible polynomial over R

4. [ is a maximal ideal if and only if
there exists a nonconstant polynomial
f(x) €1 of degree <2

A fF € W £ UF §aT AN Holel
YA & g2 =) &t e wue
# O ST T R
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87.

88.

88.

L. nﬁmﬁzentﬁmﬂz)em%a‘r
f=g &l
2. ufg gsfr

Z€ (zllmz =0}V {z|Imz = a)

aw fFH e >0 F RCf)er ¢ ar

gl zeC & AT <
f(z+ia) = f(z—ia) &I
3. Tfg gsr

z € (z|lmz =0} U {z|imz = a} FuT
fFir a>0 ¥ RATF2) eRr ¥ ar Tufr
z€C & T f(z+ 2ie) = f(z) ¥

4. afg
Z € {z|lmz =0}V {z|Ilm z = a} TUT
&l a>0 & RAT f(2) er? T @
z€CH AT f(z+ia) = f(z) ¥

Let f be an entire function on C. Let
9(2) = f(Z) . Which of the following
statements is/are correct? ’
L. if f(z) € Rforall z € Rthen f = g
2. if f(z) € R for all
z€ {zllmz=0}U {z|Imz = a},
for some a > 0, then
f(z+ia) = f(z—ia) forallze C
3. if f(2) € R for all
z€{z|llmz=0}uU{z|lmz= al,
for some a > 0, then
f(z + 2ia) = f(2) forallz € C.
4. if f(z) € R for all
z€ {zllmz=0}U {zjimz = a} for

some a > 0, then f(z+ia) = f(z) all

z€C,
00 010 0
000 010
000 00 1
11 0000 0|7
010 00 0
0 01 00 0
mﬂﬂmmﬁm#-#aﬁﬁ-ﬁﬁ?
1.+l 2 -
3. +i A; -f

Which of the following are eigenvalues of
the matrix

89.

89.

90.

90.

(23)

HOOoOOoOOoOo
ook o
oo Rr oo

oo rRr OO
R OOoOOO
CoOoCoC oM

~1
=i

1. +1 2.
3. +i 4,

A 6 ulx + iy) = 2 — 3xy? + 2x. fovesy
el v # fREd T, ¢ Wy +iv TH
BAfES Gore &7

. v(x +iy) =y —3x%y 42y

v(x + iy) = 3x%y 33 + 2y

v(x +iy) = x3 — 3xy? + 2x

v(x+iy) =0

W N —

Let u(x + iy) = x% — 3xy? + 2x. For
which of the following functions v, is
u + {v a holomorphic function on C?
L v(x +iy) =9° - 3x%y + 2y

2. vix+iy) =3xty—y% + 2y

3. w(x+iy) =x3 —3xy%+2x
40v(x+iy) =0

A & ¢ W £ U wE $edRE wor ¥
aur A R ¢ # vF fige aur oRag
3THATIT 0§l A fF
S={Ref(2)+ Imf(z)|z€n)

T Fuat F @ PR Iage:
e Be?

R # 5 & faga weeay &

2. R¥A S UH Hga gAY ¢

3. C & v faga ey s ¥

4. R AS vF fages wgaay ¢

Let f be an entire function on C and let O
be a bounded open subset of C.

Let S={Ref(z)+ Imf(z)|zen).
Which of the following statements is/are
necessarily correct?

S is an open set in R

S is aclosed set in R

S is an open set of C

S is a discrete set in R

3% Wiky =
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giee/Unit -3

91.

91.

92.

92.

e At &
=0 @ HATUT

mﬁxeﬁat>0
E.'u a

u(x, r) arz toti==
A &l

u = e y(t) T TH g, v(0) =0 Tur

v'(0) =1 & T, 93.
1. Jagsa:; giEe ¢l

2. |u(x,t)] <e' & FAT B

3. ERTHA: I9REE ¥

4. x # T g

Letu(x, t) satisfy forx e R,t>0

a%u
artz+—~+2—_

A solution of the form u = e™* v(t) with

v(0) =0and v'(0) =1

1. is necessarily bounded

2. satisfies |u(x, t)] < et

3. is necessarily unbounded

4. is oscillatory in x. 93

T 6 y(0) = y(m) = 0, [ y*(x)dx =1
& A y € C2([0,n]) FLT & TUT
TR ) = (@) dx; ye 2 @
WIAT Fam g1 @ y & TFany

13 y(x)—fsmx
20 i) = -J:sinx

3 y(x)~\fc05x
94,

4. y(x) = [cosx

Lety € C2([0, ]) satisfying
y(0)= y(m) = 0 and foﬁyz(x)dx =1
extremize the functional

JO) = @) ax y' = 2

Then

(24)

L. y(x)=J-;-§inx
2. (x)-—«—\/_smx
5, y(x)=ﬁcosx
i el

A & asa g ' =
Ay;y(0) =1 FT y(¢) GHY #aT
A n>1dW h>0 F T R STR
fafy

PIBL = Ayni Yo = & ¥

. e' & 3T tdh A HIT afeases

2. el“h$f3rcrwa§qzaﬁ{m

3. e’ & AU UH IRAT FadT
Hlewiehee

4. e"“’la‘ﬁﬁmwa‘n’a&hagqa
Hiearaead

Let y(t) satisfy the differential equation
y'=24y;y(0) =1

Then the backward Euler method,
forn>1andh >0
Xﬁ:’@ =AY Yo =1 yiclds

1. a first order approximation to e
2. apolynomial approximation to eA"%

3. arational function approximation to
e).nh

Anh

4. a Chebyshev polynomial approximation
to e.lnh.

UH APOT TF (x,y) =0 T e
(x(@®),yt)) & @y afehes tF For W
fa=m) ?fc.“ FT (x(0),5(0)) F (x(1),y(1))
>0 & fav afmfis § afe 3gdr
IMAF Foil wgaAaAd §, ar

5

. ===

Px ¢’y
2. x%(0) +y%(0) = £2(2) + y%(1)
3. X¢.+yp, =0
4, %%(0) = x%(7)
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94,

95.

95.

96.

Consider a particle moving with

coordinates (x(t), y(t)) on a smooth curve

¢(x,y) = 0. If the particle moves from

(x(0),y(0)) to (x(7), y(t)) for t > 0 such

that its kinetic energy is minimized, then
B i

L

2. %%(0) + y*(0) = #2(z) + y*(x)

3. Xy +yey, =0

4. %%(0) = x2(1)

R R el w24 () =g,

xem,:>o,u(x,o)-—x,xenxa?rgw%

u=u(xt) | a

1L u(x,t)&, @M xeRTA t>0F
foe e §

2. T >0dUx #0 % v I«
t-t°, Ju(x,t) > |

3. Wt xeRauwrash t<1/4 &
T u(x,t) <0 &

4. FOXERAWO<t<1/4&F
fTu(x,t) >0 g

Letu = u(x, t) be the solution of the
Cauchy problem

du du 2__

=+ (2) =1 XER >0
u(x,0) = — xER

Then

1. u(x,t)existsforallx € Randt > 0.

2. Ju(x,t)] - o as t - t* for some
t*>0andx #0

3. u(x,t) <0 forall x € R and for all
t<1/4.

4. u(x,t) > 0 for some x € R and
0<t<1/4.

A & f:R - RUH YrAR HaHersl Jad
FHOT FeAel ¢l f(x) = 0F UF HA H 9=
& fov ~gea & Ry g & &

26

96.

97.

97.

L W g(x) = x - f(x)/f'(x) & e

foraer faeg g #1

% mmﬁww“” ;‘;)) 0 ¥ v

mwmmsﬁwwﬁfﬂm
3. g(x) =x+f(x) ¥ fov fFa fig

gREfea
4. gx) =x~-f(x) & fow fFgq g

geRgfed &

Let f:IR — R be a smooth function with
non-vanishing derivative. The Newton’s
method for finding a root of f(x) = 0 is
the same as
1. fixed point iteration for the map
gx) =x—fx)/f'(%)
2. Forward Euler method with unit step
Iength for the differential equation
)
+f ') &
3 f' xed point iteration for
g(x) =x+f(x)

4. fixed point iteration for

g(x) =x~-f(x)

el AT ®ee £ & Rig x W awmersi
& o & o v wfeaeat # @

g o 2 %(m‘r?rarﬁrqzo(h’)ﬁﬂ

0 [(x+h)=f(x)
L fi(x) w LEBL®
f(x+h)=f(x=h)

2. fix) =~ L

' 3f(x)=4f(x—h)+f(x—2h)
3. flix)= =

3f(x)+4f(x+h)=f(x+2h)

4. f'(x) == =

Which of the following approximations
for estimating the derivative of a smooth
function f at a point x is of order 2 (i.e.
the error term is 0(h?))

"

1 o FEHR)~F(x)
flx) =

fl(x) =
i =3f(x)+4f(x+h)-f(x+2h)
floo = -

fGx+h)—f(x—h)
3f(x)—4f(x—h)+f(x—2h)

-

Downloaded from https://pkalika.in/category/downl oad/question-paper/

(25)



(PKalikaMaths)

98.

98.

99,

99.

FE A#00W a0 F T AR F
u € ¢3({0,1]),

u(x) + %_follx —slu(s)ds =ax+b

AT FATU AT &l @ u SHHT oY
AU Har &

L Txtau=0
2 %—:;—&u=0
3. g:t'f—f 011: :!u(s)ds-»a
4. "—“+ J'ol!: :Iu(s)ds=a

Letu € ¢%([0,1]) satisfy for some A # 0

anda # 0
u(x) + gf;lx —slu(s)ds =ax+b
Then u also satisfies

1 a—;+)~u—0
2. T qu=0
g -———fo I:-:Iu(s)ds=a
4. zx—u Afolii :Iu(s)ds-—a

A & P,Q[-1,1] W oRuRT daa
qdTa® e Borel & ol
u:[-1,1] > Ri=12 W.NE.

PO R4 o) = 0x €[=1,1]

F g g, S Uy =20,u, <0aur
4,(0) = u,(0) = 0 F FATHT L &l
U, TUT u,, & WRHTT & AT 7 w
ffdse &ar &1 o

U, TUT u, W WHa: T@a7 &

uy TUT u, WWwa: A &

B SO~

FC x€[-1,1] F AT wx) #0 &

Let P, Q be continuous real valued
functions defined on [-1, 1] and

M xe[-1,1] & AT wx) =0 ¥l

27

100.

100.

101.

(26)

w;: [—1,1] = R,i = 1, 2 be solutions of the
ODE:
+P(x)—+Q(x)u 0,x €[-1,1]

dx‘
satisfying u; = 0,u, < 0 and

1 (0) = u,(0) = 0.

Let w denote the Wronskian of uy and u,,
then

1. uy and u, are linearly independent
2.  u; and u, are linearly dependent

3. w()=0forall x €[-1,1]

4 w(x) # 0 for some x € [-1;1]

A« & y:R- RELANH.
dy i }
——y=e Y xeR

—
y(©) =20 =0

& UF B &1 ar

.. R W yU& qAaH e 8l
2. RWy trﬁw gl

R e V) =2

e X y(x)

Let y: R — R be a solution of the ODE
2
-j—x% —y=e*x€ R]
B e
(0 =Z© =0
then
y attains its minimum on R
y is bounded on R

lim e~

e y(x) =+

1
I we™y(x) =5

AW oN

-u(x,t)ﬁmﬂ’#mﬂm“
ﬁﬂﬂ‘ﬂﬁ—+ Z=0;, xeRt>0 &
faw u(x,O)—un(x),xER, u, & faw
e wowl w4 FE-ERA 9EE,
wWfixeR @ t>0 & fav ¢! &«
u(x, t) M2

2. ayx)=x

1. uO(I) = L

3. u(x)=1+x? 4. u(x)=14+2x
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101,

102.

102,

Consider the Cauchy problem of finding
u = u(x, t) such that

du du
3?+ua—x—»0foerﬂR,t>0

u(x,0) = uy(x), XER

Which choice(s) of the following functions
for u, yield a C? solution u(x, t) for all
XER and ¢t > 0.

2. up(x) = x
4, uo(x) =1+ 2x

L7 up(x) = 1+x2
3. uy(x) =1+ x2

WLHE. a7
Z=(1+x?y, teR

%=—(1 +x3)x, teR

(x(0),¥(0)) = (a,b)

T TH g &

I. &ae AR (a,b) = (0,0)

2. frer o (a,b) eRxRF YT

3. dfs afrceR ¥ AT
x%(t) + y2(t) = a® + b2 &)

4. AHF 22(t) + y2(t) » o, It - oo
IRa>0aurh >0 §

The system of ODE
Z=(1+2Y)y, teR

%=—(1+x2)x, teR

(x(0),y(0)) = (a,b)

has a solution:

1. only if (a,b) = (0,0)

2. forany (a,b) ERX R

3. such that x2(t) 4+ y2(t) = a? + b2 for
allte R

4, such that x%(t) + y2(t) — oo as
t—ooifa>0andb>0

IPre/Unit - 4

103.

AET A 9 F T fuRor & oo
faftar A qurB ?!AHﬂTBﬂ'@HﬂTﬂT
UF HUTT A n =12 Aeeqr & omr €y

28

103.

mwﬁmﬁ*a@m{mml

A (X)), (K Y) & ATIE E

STl X{s Rfr A Zarr B R Aee v

Y/'s @ B carr Y & m@me &

fafdse & & .smfre:amﬁm?‘rgtr

& A & 3R w1 3w o)y AT

W R @ wwar ¥ e

X 1), o, (X, Y,) & GaUrEARE: dfeg

el gler i wHTEeT ¥

Ho: RAT0TT A quTB & 1 3iaw aff &

FATH

Hy:ffr A & goen & RfY B

WA FfOFaR ToarF adr &

& gderor % v e aferor wittafar

ﬁ#ﬂa—@rsqga-?rg'p

L (¥>X%) 1<ismi<j<nad
(X, Y;) Fr

2. WAI AHA A Y veront A :ifat @
QRTHA

3. (> X), 1<isn @ Qomet (X, Y)
Cafk:re s

4 7-X%

A and B are two methods to determine
the levels of mercury in fish. In a study
to compare A and B, amount of mercury
was measured using both methods on
n =12 fish. Let (X,,Y;),...,(X,,Y,) be
those measurements, with X/s standing
for method A and Y;'s for method B. It
should be noted that the size of error in

* measurement can depend on the amount

observations
not be

of mercury, so the
€. ) W (X0, ¥n) may
identically distributed. To test
Hy: There is no difference between
methods A and B

versus
H;: Method B typically gives a larger
reading than method A,
which of the following test statistics are
appropriate?
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104.

104.

10s.

1. Number of pairs (X;, ¥;) with
%>x)1sismi<j<n

2. Sum of the ranks of the Y observations
in the combined sample

3. Number of the pairs (X}, ¥;) with
;> X)), 1<i<n

4. Y-X

A & XU e o & afF
EX)=0,EX®)=20WEXY) =4 ¢ @
1. E(X) =0

2. P(X20)=1/2
3. X~N(@0.2)

4. X vafHar 1 & Y 9w &

Suppose X is a random variable such that

E(X)=0,E(X?) =2and E(X*) =4.
Then
L. EGX?) =10

2. PX=20)=1/2
3. X~N(0,2)
4. X is bounded with probability 1.

A & 3mee afd 4> 0 UE dar afy
u>0 Jad TH MM/ 9EFE e @
X(t) =89 t W d7F # Ags 7 &
el S 3@er 3f¥aca ¥ AW
My = limy_eo P(X(t) = k)yk = 0,1,2 - !
= & sty W
L. {X(0)) & S\ TUT FHIOT WiHEHAT &,
Faa afeat 4y =4k =0,1,2,.. o
FOT TGN wy, = pk=1,2,.. & Y|
2. (X(D)}UF ST UG 0T 9fhar §,
et TR Ay =5,k =0,1,2,... @
'mvrnﬁ'a’fpﬁi,k:l,z,...a:mzn
3. IR TUT waw T u> AR dHE
e {m, )T Afeaca §, Iun 4%,
ST (2) g SR de

4. TG =ETT UF AES UF & ARF

o & grar &, @ 97 # 35
Tl FellaT Fre WA (2p) IFT TH
AT d& W@ &

I\
w

105.

106.

106.

(28)

Let X (t) = number of customers at time t
in the system in.an M/M/1 queueing model
with arrival rate A > 0-and service rate
u>0.Letmy, =lim, o, P(X(t) = k), k =
0,1, 2"+~ whenever it exists. Which of the
following are true?

1. {X(t)} is a birth and death process with
birthrates 4, = 1,k =0,1,2,... and
deathrates y, =,k =1,2,...

{X(t)} is a birth and death process with

birth rates 4, = -},k =0,4,2, .. and
death rates g, = ﬁ P

3. Limiting distribution {m,}exists if and
only if 4 > Z, and is the geometric
distribution with pa_;ameter'(ﬁ).

4. If an arriving customer finds exactly
one customer, then his total waiting
time in the system has an exponential
distribution with parameter (2).

A 6 X0 Xz, ., Xpon 2 3, N(, 1)

FTEETT ¥, STeT p AT §, o

qEfeosd 3 ¢ gRenia & &%

Xo=30. X Bl oo & @ Sl

NG Tar &2

1. Cov(X, =3X, +2X3,%,) =0

2. u®F HARAT HHAR & o0 HAg-
e foe aREy - R

X1+2Xp+3Xq++nXp )

nin+1)
2

3. Nar(X )< Var(

4. p & U e g wfaes & v
S X, &l

Let X;, X5, ..., Xp,n = 3, be a random
sample from N(y, 1) population where u is
unknown. Define X, = %2{;1 X;. Which of
the following are necessaily true?

1. Cov(X; —3X; +2X3,X,)=10

2. Cramer-Rao lower bound for unbiased

: el
estimators of y is =

n(n+1)
2

4. X, is a function of any sufficient
statistic for u

3. Var(X,) < Var(x‘+zxz+3xs+---+nxn)
: n
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107.m=1ﬁ:31m7crnmrtarw%m?m

107,

WWWNW.HﬁN>n?@
e e s wumor arfeos
wfewas gamr fowrer s & awr e
TR A W emme o wfdey
e Fw oy @ e B osmar ¥ ) s
A B W wF swE ¥ W v W A
i @ TS E oawr oy (N —1) garat
¥ R vRrEw F we muwer
UEROF, AT n F wfagy s
auT W st ¥ W e Wy
& gl Arew &% 3, ¥ fafese a3
gfena &% ty =Ny, t; = (N - 1)y, +
Y. Vi = Var(t,) FUT V, = Var(s,) | ey &
¥ FF-¥ aeTwa: @

1. aﬂwa\ma#:ﬁvqamﬁ?ma%i
2. FTHEA AR & AT ¢, AT ¥
3, V1=N25;%—:-’13 o2 = SeTEEAT

THIOT §
4. V<V, w9, N ¥ AT

Suppose a sample of size n is drawn using
simple  random sampling  without
replacement from a finite population of N
units where N > n and denote the sample
mean of the study variables corresponding
to the selected units by 3. Now suppose we
know one variate value Y1 corresponding to
one unit and draw a simple random sample
of size n without replacement from the
remaining (N = 1) units and denote the
sample mean of the study variables
corresponding to the selected units by ¥p.
Define

ty =Ny, t; =(N.— )7, + y;,V; = Var(t,)
and V, = Var(t,). Which of the following
are necessarily true?

1.ty is unbiased for population total

2. t; is unbiased for population total

2 —
3. Vp=N2T 2

=y where 02 = population

variance
4. Vo<V, foralln N

30

108.

108.

(29)

Aa & uae fxlw) = e==1) x>y
(Hﬁ—w(p<mmummﬂﬁ
e ¥ 9 W w@aEa: awr
m: Hf’c’.?r‘iﬁ'ﬂT X1, X300, Xy %l
At @ T =3, X, au T = 2X (), 161
Xqy ~GTaA FAGAENT &1 Hyep=0
FAH Hy: > 0 &F 980T &R o« W, @i
0<a<1¥ & U B/ B o oy
qlETolt ATur BF Y F R

A TR > TECE E Tt
Pt > G) = a, Y, ~22 & &9, & H,
Fr IEER FHYY

B: AT, >, Twc & & afy
P(Y; > C)=a,Y,~¢2 & Y, ar H,
' IFNFR FY|

ar @t FuaEt 7 ¥ SR A B

l. AT BT TR o & gliemor #

2. AUSHHAST: AFTaH T o F
qdaTor §

3. B UHHAER: UFaaq W a F
adreror ¥

4. FEru>0 A HT goFeT # B
FFIAT B

Let X3, X5, ..., X, be independent and
identically distributed observations from
the distribution with density

flxlp) = e=*=1,x >
where —c0 < u < o0 and g is unknown,
LetT) =231, X;and T, = 2X(1y where
X(1) is the smallest order statistic. To test
Ho: p = 0 versus Hy: pu > 0 at level a,
where 0 < a < 1, consider the two tests
A and B given below.

A: Reject Hy if Ty > C, where C; is such
that P(¥; > C;) = a with h~2%,

B: Reject Hy if T, > C, where C, is such
that P(¥; > C3) = a with Y,~ 22
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109.

Then which of the following statements are
valid?

1. Both A and B are level a tests.
2. A is the uniformly most powerful

level a test

3. B is the uniformly most powerful
level a test

4.. B is more powerful than A at any
£>0

il IS A,B @ ¢ TEa T 2° -
SRR WA W AN A R s
3R F & R gfagiadt & o @

A e Afdse 2 s

| st | sz | wRgfrs | st e |
M b i e e (1) b
a c b E c b ab a
be ac ac be ab ac be c
abc ab abc ab abc be ac abc

3

et 3 @ FaR s T B
TE HYOT HFOT FH T IR
. Sfapfe 1 #F AB TR ¥
. fapfa 2 &% AcHwRa ¥
Sfagia 4 # ABC ¥aRa

e e i e

Consider a 2’ factorial experiment with
three factors A,B and C. Suppose eight
treatments are assigned in two blocks of
each of the four replicates in the following
way.

| Replicate 1| Replicate 2| Replicate 3| Replicate 4 |

(1) 'b (1) a (LY -a (1) b
a c b c c b ab a
bc ac | ac bc |ab ac |bc ¢
abc ab |abc ab |[abc bc |ac abe

Which of the following are necessari ly

true?

1. This is an example of complete
confounding

2. AB is confounded in Replicate 1

3. AC s confounded in Replicate 2

4. ABC is confounded in Replicate 4

W)

—

(30)

110. A & o) A aRfBow @ =7

110.

111.

111.

IFEEO-GET ¥ @ e F @ s
i HBEIO-GeET #7

. @l teR & R £(1) = [p(0)]

2. W teR& QT f(e) = |o(0)

3. Wl teR & QAT £(0) = ¢(~1)

4. WM teR F AT £(6) = p(t + 1)

Let ¢(t) be a characteristic function of
some random variable. Then, which of the
following are also characteristic function?

L. f(t) = [¢(0))? foralit € R.

2. f(t) = |@(t)|* forall t € R.

3. f(t) = ¢(=t) forallt € R.

4. f() =¢(t+1)forallt € R.

e op 0
HEHEIT 3Mg | o?p  o? o%p | FA
0 atp o2

U AR S99 9 e, sEt
a’>0p>0 8l O AT T H @
-0 T &

L p<%

2. YUH HEY UTE W ARIT F
STHGET SO F I L2

3. gfady HET vew R U9 g
AT gTH § IFHEEAT &

4. UA & HET UTH Z@RT ANTAT
T FAACAT GO F I[N
?(p+ﬁ)ﬁ'l

Consider a 3-variate population with
i C
o2p o o2p
0 o% o?

covariance matrix
where 6 > 0,p > 0.
Then which of the following statements are
true?
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112.

I. p< %

2. The proportion of the total population
variance explained by the first principal
component is iﬁ

3. The second principal component is
uncorrelated with the first and the
third principal component,

4. The proportion of the total population
variance explained by the first
two principal components is

vf_
5o +V2)

N,Ay, Ay, ... FEET @S AT
arefees =X § af P(N = k) =
(1-p)p* k=0,1,2,.. TE0<p<1,Tur
{(Api=1,2,..) T&d9 U GaUTH@ARET:
dfea aiteg aeRos W &1 =
HefwA | A
(i ifN(w) =0
)= {Z A ENW) =k k=12,..
j=1

e 7 Pla-8 IMETFT; Far 2

. XuF REg aefRos =W ¢
2. X& INYNSHE el omy &

__(-p)
my(t) = ===, t €R,

S8l my,, A,F IS God g
3. X HINEE-HAT gy &

4y — _(1-2) ‘
Px(t) = S LER, ST @,

A, T HTHeraror W gl
4. 0 F FRUR X FAAT &l

N,A,, Ay, ... are independent real valued
random variables such that

PIN=k)=(1-p)p*k=012,..
where 0 <p <1,and {A;:i=12,..}is
a sequence of independent and
identically distributed bounded random
variables. Let

32

113.

113.

(31)

0 ifN(w) =0

k
= ZA; ifN(w)=kk =12,..
J=1

Which of the following are necessarily

correct?

1. X is a bounded random variable
2. Moment generating function my of X is
(1-p)
M) = T ma®’
where m, is the moment generating
function of 4.
3. Characteristic function @y of X is

— (1-p) .
ox(t) = ;5o t € Rowhere ¢ is

the characteristic function of A;.
4, X is symmetric about 0.

tc R,

At & Y @geR THA & N,(0,1)
T JTFOT FIAT § dUT ATT B nxn
TR, TEH 3Tegy & o T wuar
FE T T
I. o AB=0% @ Y'Avud Y'BY
Fadaa: dfed §
2. T Y'(A+B)Y & ST §ceT & ar
Y'AY U§ Y'BY Fadad: dfed ol
Y'(A — B)Y T HI5-gd1 dcat gl .

4, Y'AYTUT Y'BY & FS-ad @ Bl

Let Y follow multivariate normal

distribution N, (0,I) and let A and B be

n Xn symmetric, idempotent matrices.

Then which of the following statements are

true?

1. IfAB = 0, then Y'AY and Y'BY are
independently distributed.

2. IfY'(A + B)Y has chi-square
distribution then Y'AY and Y'BY are
independently distributed.

3. Y'(A — B)Y has chi-square

distribution.
4, Y'AY and Y'BY have chi-square
distribution.
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4BH

114. 9RfHa FaEUr FARE Jad TH AR
g@ar & o TR dcal T wEE v
Tl
iI. © % 1
P 4, o

114. For a Markov chain with finite state
space, the number of stationary
distributions can be
10 o R |
3.2 4 o0

115. foer i@ wfaas w =
y,=20+8+¢€
Y.=B+2y+te;
ys=0+F+yt+e&

FEr 6,B,y A WES & T

€1, €, €3 ATET 0 TUT I FAIOT Tl
IwpEatad aefRos el g1
o wuaAt F § -8 |/ 8

1. 6,pTYT yN&Eed &l

2. 60—y ST &

3. 2y — 20 MNFEAT B

4. 0+ y IHET B

115. Consider the linear model
}’1 = 26 + ﬁ + 61
y2 =B +2y &
y3=0+p+y+e;
where 6, B, y are unknown parameters and
€;, €3, €3 are uncorrelated random errors
with mean 0 and constant variance. Then
which of the following statements are true?
1. 6,fand yare estimable
2. 6 —y is estimable
3. 2y — 26 is estimable
4. 8 +vy isestimable

116. 3a®ur §ARE (1,2,...,100} J&Fd TH

Hiefa f@er W REY | A e
2i TU2j TF g & WY 9H W@ &
FUT IEETd 20— 1 9T 2j — 1 39
ok @ E W ij=1,2,..,50 & U

S/55 CS1/14-4BH—3

33

116.

119

117.

(32)

s ae B p@ > 0,08 > 0Tyl >0,
ar

1. AlErE Y@ FEGHONT T
2. ATPE @S FAEd ¢l
3. JEEur 8 GeEd ¢l

4, 3EEUTY GEE &

Consider a Markov chain with state space

{1,2, ..., 100}. Suppose states 2i and 2j

communicate with each other and states

2i — 1 and 2j — 1 communicate with each

other for everyd,j.= 1,2, ...,50. Further

suppose that p(z) >0 pm > 0 and p(?) >
3.3 1Paa 2,5

0. Then i

1. The Markov chain is irreducible.

2. The Markov chain is aperiodic.

3. State 8 is recurrent.

4, /State 9 is recurrent.

Yas ufaeas EQY) = X8, Cov(Y) = a1

FET X AT n X p &I, PC r < p&H TH

e ¥, W R & e s 7 E

FF-F INTITRAT FE &7

1. e RS et @ gy
- & TE TR FARE T AT FAT

2. gmqﬁmmrctﬁvuﬁ
E(c'Y) = 0%, af @& 0F T IBT
T HFHAAT Tel ol

3. 7fr gl YT B B MEHAAT ¢,
WAr=p &l

4. E(c'Y) = 0JFd Belalt 'Y F FHAA
AT r @ FReEr gAve i I
FI Bl

Consider the linear model E(Y) =

XB, Cov(Y) = oI where X is a matrix

of size n X p having rank r < p. Then

which of the following statements are

necessarily true?

1. The set of estimable linear functions
form a vector space of dimension 7.

2. If E(c'Y) = 0 for some nonzero vector
¢, then there is a function I' § which is
not estimable.
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118.

119.

3. If all linear functions I’ are estimable,
thenr = p,

4. The set of functions ¢'Y with
E(c'Y) = 0 form a vector space of
dimension r.

A 6 Xy, Xp, X, ... FOE6T ARROH W E,
E(Xy) = 0TUT Var(X,) = k & || A
B Sy =Shai Xy, AT oo,

L siser # 2o

2. g H Sn

3,-’2

3. Sew F 2fn
n2

SnkX;
4. STfwar & A -

-0

Let X;, X5, X3, ... be independent random
variables with £(X,) = 0 and
Var(Xk) =k.

Let Sy, = ¥}=1 X .Then, as n — oo,
L« %— = 0 in probability

S -y
2 -—3’-;—2 = 0 in distribution
n

3. s,:;rz = 0 in distribution
4, 2
A X, Xy, ..., X, TEET UG GEATHATT:

afeq @ (8) ¥ S 0<6<1 awr

n>1 gl AW F o & qduee

Jm—e"”<9<1 F O F B

AT F¥ & s=3y x,. a ey &

AT FY §:

l. 6% TRU-ATEY & ey e &

2. 6F TT-ATT @ H¥aT

3. 0% MO-ATY W WA Y auwr 5 &
T At & AT ITgaw giReEar
Ihow ¥ a8 AHWHR B

34

119.

120,

120.

(33)

4. O0F TY-ATCY T Hi¥aca Eoawr 5 F
FT A F AT Ieaas wifdwar
Ao § dg Af0Fav B

Let X;,X,,..,X, be independent and
identically distributed Bernoulli (6), where
0<f<1and n>1. Let the prior
density of 6 be proportional to

1 =y
m,0<9<1. Define S =Y X

Then valid statements among the following

are:

[ The posterior mean of @ does not exist:

2. The posterior mean of 8 exists;

3. The posterior mean of 6 exists and it is
larger than the maximum likelihood
estimator for all values of S

- 4. The posterior mean of 6 exists and it is

larger than the maximum likelihood
estimator for some values of S.

e & i Gewf @ ae
Xy Xz, Xy TUT X, TOAT TUT GEATHAT
afea arefRow o & ar

L. P(Xy > max(Xy, X) > X3) = é
2. P(Xy > max(Xy,X;) > X;) =3
3. PXy>X> max(X;, X;)) = =
1
]

4. P(X4 > X3 > max(Xy, X,)) =

Suppose  X,;,X,,X; and X, are
independent and identically distributed
random  variables, having density
function f. Then,

. P(Xy > max(Xy,X;) > X3) _%
2. P(Xy > max(Xy,X,) > X3) = %
3. P(X4 > X3 > max(X;, X,)) = =

4, P(X4, > X3 > max(Xl,Xz)) = E
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