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ar %' / PART A’

s gf f7 Fee awr ger et & S @
FIUT, 7:35 T FAT &7

1. 0 2. 17.5

3. 195 4. 20

What is the angle between the minute and
hour hands of a clock at 7:35?

1. 0 2. 175
3. 195 4, 20

difedl &1 & Far, Ng A 4 B g o
T ¥, a0 38 [T § [Hg A W oA
el &1 @sh diftw A af @ ged §,
aur Rl o g W wia dsos o ifear
mRIrA RGN AT F AE B
a% I # v B J9rar R A &

maﬁmgaﬁ%tf-mm@mv
¥ 98 IO TS & Y aF T G O
AT 51 H T T NI ©

N <

;l-q <

L
i<

?\j v
The capacity of the conical vessel shown
-above is V. It is filled with water upto

half its height. The volume of water in
the vessel is

1.

N <

B

3. 4.

wl<<
gl~< L

A T B d& &1 I & Gklel dg Tehdell diqd
T §'§ difedt @ fAeei?

1. 120 2. 60

3. 240 4. 180

. A stream of ants go from point A to point
B and return to A along the same path.
All the ants move at a constant speed and
from any given point 2 ants pass per
second one way. It takes 1 minute for an
ant to go from A to B. How many
returning ants will an ant meet in its
journey from A to B?

1. 120 2. 60

3. 240 4. 180
\ /
\Y

gt @ 9 S TH §ga q9 AUl
ﬁaaﬁgﬁﬂﬁ@aﬁmﬁﬁw
el far Srar 1 Fae @At & ag S

H 10% & HOF gt § SATTN?

1. TH 2. @
3. d= 4. IR

A large tank filled with water is to be
emptied by removing half of the water
present in it everyday. After how many
days will there be closest to 10% water left
in the tank?

1. One 2. Two
3. Three 4. Four

nmmm%lﬂﬁnsmg,ﬂ
T # 9 71 T8 87

(A) nRAvH &

(8) n® fAweT ¥

Q) n*EAE
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5.

6.

6.

1. FHaTA 2.
3. FaacC

T B
4. HaTA gUT B

n is a natural number. If n® is odd, which of
the following is true?

(A) nis odd

(B) n’is odd

(C) n*is even

1. Aonly 2. B only

3. Conly 4. Aand B only

A B IOHEST (x1 + y1) (%3 + 2) (0 + y20)
F T AT v §1 By 0w g

ﬁlﬂﬁéﬁﬂ@xﬁﬁ@ﬂayﬁﬁ?
1. 1 2. 5
3. 10 4, 20

Suppose you expand the product (X1 + y1) (%2
+ ¥2)++(Xa0 + ¥20). How many terms will have

only one x and rest y’s?
1. 1 2. 5

3. 10 4. 20

7.@16.2m.aiaaa@"ra7§a$r2mm

7. A 16.2 m long wooden log has a uniform -

S ¥l U gwS, TS 3aae 22 we A
6 B U & AT Y W e o s
HRT? ~

1. 354
3. 1407

2. 7.0
4. 22,07

diameter of 2 m. To what length the log
should be cut to obtain a piece of 22 m?
volume?

2. 70m

4. 22.0m

I. 35m
3. 140m

10.

(3)

TP & 3w 3w Far
i. 7 2. 9
3.3 4, 1

What is the last digit of 7737

1. 7 2.9

3. 3 4. 1

U AT FAsT & F@ol qamsit & ol 6
mmﬁlmmﬁmﬁaﬁﬁ
HEIF FAA: 60, 30, 20 FAT 15 ¥ Fh
U iRa wa &, @ smadr @ s

m-gaaﬁfrm&wg’rm%?
1. 1095 2. 492
3. 159 15 4. 12910

A lucky man finds 6 pots of gold coins.
He counts the coins in the first four pots
to be 60, 30, 20 and 15, respectively. If
there is a definite progression, what
would be the numbers of coins in the next
two pots?

4and 2
12and 10

1. 10and5 2.
3. 15and15 4.

U FYATE 9l AR F ey ovedr ¥,
aur 30 Bee fEor B WE Iz
I A G W e & R my
AT WA § deueEd ag uRaw @
WE 40 fAFIT 359 TF g@y e F 10
e & T 7y wHha we § A ag
T fhedd T8 & 0t 9REr W avw
I §l AE AER T B AyEed anR
afd F Sz B, 9w 3w ORE ¥ Free
R & AT g7 W@

155 e
189¢ &

1. 85 A= 2.
3. 135 faac 4,
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iU,

A bee leaves its hive in the moring and
after flying for 30 minutes due south
reaches a garden and spends 5 minutes
collecting honey. Then it flies for 40
minutes due west and collects honey in

of b and got the roots as & and 1. What are
the correct vaiues of g and b, respectively?

7end 12 2. 3and4
4, 8and12

W b

another garden for 10 minutes. Then it 3. & gl & & & ¥ 6 & o &
returns to the hive taking the shortest 1:50000 T 1:5000 3+TATT & =aet & g%
route. How long was the bee away from dre & gRa wERn ‘_*,;T e
its hive? {Assume that the bee flies at PN ' ‘s ;“% '
COnStant Speed) e 127.#N qariz g 1.
2. 2z a+AL gwriz 9L
t. 85min 2. 155 min 3. 1209 guriz ¥
3. 135min 4. Lessthan I hour 4 1237 =T 120. A
i1. 13. The distance between two oil rigs is km.
What will be the distance between these
rigs in maps of 1:50000 and 1:5000 scales,
respectively?
1. i2cmand12cm
2. 2 cmand1Zcm
3. 320cmandi2cm
. . . 1
11. Find the missing number: Mg ¢ and 12G.em
APNY AN I 14. 12 ﬁr.m@%w%%wé‘&'_@
A AN wff, WA ISTTE AP P RABTF
¥ Fr IR T T ¥I9E F ST E
-1 2. Tefl oA ST IS U ARl Y@ W 35
3. 2 4. 3 o et B afawi gEE E, A 95 F 9
I frael gff W waug Wl § gehsT SIem?
12. OF gfamid @Ol X+ ax+b=0 F T
mgvmﬁm F g AT AR oI 1.15 =, 2. 9 &L
T 6 U 2 U S g@X e b 3.12 & 4. 14 #
& AT A S A 6 TUT 1 T o T
_ 14. A bird perched at the top of a 12 m high

b ¥ TE A, HAW FIAT §?

Jauw4
8 aur 12

1. 7 Jur-iz 2.
3. -7 U 12 4,

12. in solving a quadratic equation of the form

x> + ax+b=0 , one student took the wrong -

value of @ and got the roots as 6 and 2;
while another student took the wrong value

tree sees a centipede moving towards the
base of the tree from a distance equai to
twice the height of the tree. The bird flies
along a straight line to catch the centipede.
if both move at the same speed, at what
distance from the base of the tree will the
centipede be picked up by the bird?

1. 16m 2.9m

3.12m 4. 14m
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15. 7% fi& BT & v @ & av A% rant «
aa?ﬁgéna‘m#ama%mﬁm
ol W A & alwt B per e

A B

1. 2 2. 4
3. 5 4. 6

15. An ant goes from A to C in the figure
crawling only on the lines and taking the
least length of path. The number of ways
in which it can do so is

A B

1. 2 2. 4
3. 5 ) 4. 6

15.;ﬁﬁa~eﬁﬁma§3ﬁnmﬁwﬁ§
AERSF T A G S ¥ gw fig ¥
qeeTes OAB#H Use T Wil ar &7
(ST8T ZAOB = x 3T ¥)

A

/Dy

>

B fw IR

(5)

16. A point is chosen at random from a circular
disc shown below. What is the probability
that the point lies in the sector OAB?

A

L

(where £AOB = x radians)

1. 21: 2. 7—’5
3, 5"; 4. ﬁ

17.
e R & ol gdor @ @ sw
RrEafia s g {¥on, iRy B &
mﬁm%@a—wa@)qum
BT 7 3iRw waflas fwor & @9 &
QT & :
1. R 2. RV2
3. 2R 4. RV3

17.

A ray of light, after getting reflected
twice from a hemispherical mirror of
radius R (see the above figure), emerges
- parallel to the incident ray. The
* separation of the original incident ray
and the final reflected ray is
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2. RV2
4. RV3
18. T Tar 8 fF.am. @ gur 2 Far gl @

s wWiow Rl @@ e f oamer & ¥
AR @ FT W WA AR 38F FAW

1. R
3. 2R

Foia Fr Tidr Aere 10 Farass arar

e sarar| JTTSRARRT = uar or f&F qer
F e et g TEY FT HAT: 1/20a7 1/10a7
HITT g9 "ed &1 9 & e FhT &
g5 9.25 fRam. 9rr AT FAR A feae
.. o fr alr fir?

1. 05 kg 2.
3. 2 ke 4. 3 kg

1 kg.

18. A king ordered that a golden crown be

19. In the figure below the numbers of circles in
the blank rows must be

0 00 Q0
Q. Q
Q

o
POl PPP

1. 12and 20. 2.
3. 13and21° 4.

13 and 20
10 and 11

20. IfT g9 F @Ry # R =2 F a9
(w) ST 3T (t) &1 3ifa aa & aF et
@Y T AR @feEt & 9 @ e o

& ST FEar
1. 2.
L w\/\

3.w / ‘W L

made for him from 8 kg of gold and 2 kg of
sitver. The goldsmith took away some
amount of gold and replaced it by an equal
amount of silver and the crown when made,
weighed 10 kg. Archimedes knew that
under water gold lost 1/20™ of its weight,
while silver lost 1/10" . When the crown
was weighed under water, it was 9.25 kg.
How much gold was stolen by the

goldsmith?
1. 0.5 kg. 2. 1 kg
3. 2 kg. 4. 3 kg

19. e Ry & R dRadt & adet @ de
gt TfeT

2

0o oo ocooo
0. ° o o o
o o o
o o
7o)
o
1. 12d¥r20 2. 13dwm20
3. 13auwra1 4, 10dyrii

= t—

20. If we plot the weight (w) versus age (t)
of a child in a graph, the one that will
never be obtained from amongst the four
graphs given below is

1. 2.
W / W
\\/\¥
t—> t—
3.1 b
[ =
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. E 168 HT WYUROT WHE A G AT e 7 A G A Iuqegeedl i q&ar 4 g2
.1
2. 7
3. 8
4. 28

Let G be a simple group of order 168. What is the number of subgroups of G of order 7?

1 1
2. 7
3. 8
4, 28

. TR G P+l =] 2213 W, G Haw THET x%”gyi:za: fare,

D={(x,y,z) | x* +y* 20, z>0}‘iﬂ' el aFET FT E &
1. z=x*+ y2
2. z =(xz-+-yz)2
3. z= Q2-(*+y)?
4. z= (x2+y2)1/2

The solution of the Cauchy problem for the first order PDE

az aZ_ _{ 2 2
xa+y—a;—z,on D—l(x,y,z) lx +y* %0, z>0},

with the initial condition

¥t +y?=l, z=1
is

1. z=x"+ y2
2. z= (x2 +y2)2
3. z=(Q-(F+yH)?
4, z= (x2 +y2)v2
) o’u  u
23, RF aeher THFT 5 —6—x7=0

. % y<0 % v awafas sffaens aw & o Feoa 8

2.%1 y> 0% fov aeafas el 7@ £

3. % y=0% fuFealer Y@ fHeanioer ol & Fgord & &7 H 8l
4. F y»0% folv, gfaara awi 6 el ifAeenOs & & # g
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«©

L . 2w du
23. The partial differential equation —-~ ——;zO has
Oy ox
two families of real characteristic curves fory <0
no real characteristics fory >0
vertical lines as a family of characteristic curves fory=0

branches of quadratic curves as characteristics for y # 0

fall S

b
24. Sy € CYa bR, WSt 1(y)=[F(,y)dx ; 'E%,y(a)w,s y(By=y,
] oy, y & Gt H F & gl AR & Haa HRF Ewast §, p, T y, QT 70
areafaEs FEAd £ AW B oy = ye) FeAs [ & THGT F= el Geid gl a
TEFT FA gl T H IR
1. F 3/@% @aT gl

24. Consider the functional

b
’ ’ d
10)=[F(yde 5 y'=—

@)=y, ybd)=y,
wherey € C’[a, b], Fhas second order continuous partial derivatives with respect to y, y', and

71, ¥2 are given real numbers. Let y = y(x) be an extremizing function for the functional /. Then,
aiong the extremizing curve

1. Fremains constant
oF
= =0

%

oF
3. F-y——=constant
oy .

2.

4, F—y’@; = constant
o7

. 2
25. UFH 3T doT wldd & AT —C—;—%=—Sinqu oo, o8 x RTaua o7 &7

fafése axar ¥ wicad: @y Reuds sof & T, S6t o awr b 3R € g

T B, 368
. x()=acosht+bsinht

x(H=a+bt

x(f) = ae' + be”'

x(f)=acost +bsint

SlyeBIV3 -4 AH-00A
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25. Consider the equation of an ideal planar penduium given by

o
dr’

~Sinx

A4
1

0

(9)

where x denotes the angle of displacement. For sufficiently small angles of displacement, the
solution is given by (where g, b are constant)

Ll s o

x(t)=a cosht+bsinht
x(t)=a + bt

x(t) = ae* + be™
x(t)=acost +bsint

26. Ife ﬁqﬁ X1y X5y Xy GUR g, yi, ya, pnh ETE FIEANAE BHAT & fom, m

1

2.
3.
4

n—1
<n-1
<n

Jiadeiy GG p(x) T °1d, A1 p(r) =y (1 <i < n)el, §
. n

26. If the points x3, X,,..., X, are distinct, then for arbitrary real values y,, y;, ...,V the degree of the

27.

27.

28.

unique interpolating polynomial p(x} such that p(x) =y, (1 < i < n) is

1.

2.
3.
4.

n

n-1

<n-1
<n

T {24x + 60y +2000 2| x, y,2€Z} TN TYea UlcHS Uit T &7

L e

NN

What is the smallest positive integer in the set {24x + 60y + 2000 z | x, v, z€Z}?

1.

AL B Iarer (X, Y)W daor §

W

D BN

N

4

X |1 |7

5

9

11

3

Y {2068

58

70

181

37

el & SWET s W IRa X aw Y & 9w & ewmd gur Ry |
g IOTR FAM: , dW r, A AT Fro §l A P d @ sl wm o &

1

2.
3.
4,

p=1r=1
O<rp<lr=1
p=1,0<r,<1
0<r,<1,0<r,<1

Slueri\3-4AH -0oB
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28. Suppaose observations on the pair (X, Y} are:
X 11 7 5 ] 11 3

y 120 {68158 |70 |18% |37

Let r, and r, respectively denote the Pearson’s and Spearman’s rank correiation coefficient
between X and ¥ based on the above data. Then which of the foliowing is rue?

1. rp=1,r=1

2. O<rp<i,rg=1

3. rp=1,0<r,<1

4. O<r,<1,0<r<1

29, qq'a;aa—im{a,b]wﬁ%]:ga'mhqﬁaamﬁ?m%a%ﬁxe[a,b]a:ﬁvﬂx)s
o) <k E T B P={a=a<a<ay<...<a,=b}[a,b] B TH Qe g1 fae
Py Tt & g £ F IO aur Rudr AW At N U Pyaur L{fP)d Fidse
W%@ﬁg%h%%@sﬁlﬁmaaﬁﬁ@m—mmw:aﬁ%?

. AR UmP)-UP)<1 @U@ P)-L(g P)<I

ARk LmP-LEP)<1aUg P)-LigP)<1

L TRUMP)-L{EP)<1aATUE P)-L(g P)<I

N

w2

4, LM P)-UEP)<1ATU(g P)-L(g P)<ti

29. Let f; g and & be bounded functions on the closed interval [a, b, such that fix) < g(x) < h(x) for all x

€la,bl.LetP={a=a<a;<ay<..<a,= b} be a partition of {a, b]. We denote by U (f, P) and
L {f; P), the upper and lower Riemann sums of f with respect to the partition P and similarly forg
and h. Which of the following statements is necessarily true?

UM P)-UFP)<lthenU(g P)=L{(g Pj<l

LM P)-L(P)<1thenU(g P)-L(g P)<1

UM P -L({EP)<lthenUf(g P)=L(g F)<lI

IfL(hP)-U(fP)<lthenU(g P)—L(g P)<l

D N e

30, TRET TREEAT SR THET § p-AE & Fwad 5 e ¥ Rewar e

R B

1. gegor gfae’is &1 A

2. ol gREewr & e qdeor gfaeds & s
3. @EHar & FaX

4. TUEIT THYES § AT faTes

30. In a hypothesis-testing problem, which of the following is NOT required in order to compute the
p-value?

Value of the test statistic

Distribution of the test statistic under the nuil hypothesis

The level of significance

Whether the test is one-sided or two-sided

pPwN e
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31. for AT & @ Sla-ar 3

2 i
1. E———
mNR+1—+/n

3 Zsin n

2
n=t N

3.3 (=1)" log

n=|

@O

. Zlogn

nal R

31. Which of the following series is convergent?

< 1
1 E-————-——-
n=| Vn'*‘l—'\/;

o0

2. Zsin n

2
n=t N

00

3. ) (=1)" logn
n=1

a Zlogn

n=1 n

32. A,B,Camkﬁwwmgvaﬁ(—w,oo) W f U Had aedids AR Gele

%,sﬂammw

dy

dxz

+y=f(x), x €(—0,00), H FURIT geT &

L yx) =Acosx+Bsinx+If(t)sin(x—t)dt
0

2. y(x)= cos(x+k)+CI f(@)sin(x —)dt

3. y(x)= Acos x+Bsinx+If(x—t)sin tdt .
[} L

4. y(x)= Acos x+Bsinx+J' Sfx+8t)costdt
0

32. The general solution of the differential equation

d2y

—=+y=f(x), xe(—oo,oo), where f is a continuous, real-valued function on (-, o), is

dx2

(where A, B, C and k are arbitrary constants)

1. yx) =Acosx+Bsinx+If(t)sin(x—t)dt
0

2. yx)= cos(x+k)+CI f(@)sin(x—¢)dt
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33, gTSE Al GHET (JHE) ay=y2,y(0)=l,(x,y)e R x R ¥ 3| df 9AE & T

3. Y(x)y= Acos x+Bsinx+!f(x—t)sz‘n tdt
Q

4. y(x)= Acos :~:+Bsinx+_{ flx+1t)costdt
0

’

dx
ek g & Add 30 W E
{0, ®)
(—o, 1)
(-2,2)
(_15 OO)

DU B e !

33. Consider the initial value problem {IvP}

%= 2y(0)=1,{xye R x R.

Then there exists a unique solution of the IVP on

1. {0, )
2. (o 1)
3. (-2,2)
4. (—11 (X))
34, = Mi[—z—t(—;—)—]—x sfRaie & §
n=0

34.

l.mx=03?m
2. @ xeR & AT
3. &ge -1 <x<1 & faw
4 FgF -1<x<1 & [T

2 2+(-D"T
The power series Z[——L——l—]—-x” converges

FNONVOIE R

n=0 311
only forx =0
forallx € R
only for—1 <x <1
only for—1 <x <1

35. %mmﬁﬁﬁ%&ﬁwsﬁwraﬁmmmaﬁﬁ

35.

NGRS

S=[0,1L,T=R

S=(0,1),T=R
§=(0,1),T=(0,1]

S=R,T=@0,1)

in which of the following cases, there is no continuous function ffrom the set S onto the set 77

1.
2. 5=(0,1), T=R -
3.

4. $=R, T=1(0,1)

$=[0,11, 7T=R

$=(0,1),7=(C, 1l
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36.

14

BT f(x)=a,+a |x|+a,|x[ +a, | x|, x=0 W aFe=Ng
l. ay.a,a,,a,% fadt st A & o ot &

2. ay,a,a,,a,% e N 77 & AT |

3.%a0 A 0, =0 F AT |

4. Fa TG Gl a, =0FA a,=0 & BT |

36. The function f(x)=a,+a,|x|+a,|x +a, | x is differentiable at x =0
(4] 1 2 3

37.

1. fornovalues of a,,a,,4,,4,

2. foranyvalue of ay,q,,a,,qa,

3. onlyifa, =0

4. onlyifboth a, =0 and a,=0.

1 35 g 13 _
SETabe RE A HFA=(0 1 7 9 | T AT N G

0 01 11 15
1.amb$wmmm%mmmm%@mzmau
2.aaznba;@nra?asr3r%|a%mmﬂ=oasrmx=0w%
3.aamb$mﬁan$%vAﬁdWR5a%ﬁﬁwmmwwm%I
4. a TUT b3 X AE F AT § Foers AT Ty (1) =2 2

1 35 a 13

37.let A=)0 1 7 9 b /| wherea,be R. Choosethe correct statement.

0 0 1 11 15

There exist values of a and b for which the columns of A are linearly independent.
There exist values of a and b for which Ax = 0 has x = 0 as the only solution.

For all values of @ and b the rows of A span a 3-dimensional subspace of R®
There exist values of a@ and b for which rank(A) = 2.

i

38. fawT gert & ¥ Al @ qE TuSTEe g (PiD) ¥

L QX Y1/ (X)

2. ZeZ

3. Z[X]

4. My(2), 7 # aRafSeat & arr 2x2 3eggh & qor

38. Which of the following rings is a PID?

LQxv/x

2. ZeoZ

3. Z[X]

4. - My(Z), the ring of 2 X 2 matrices with entries in Z
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- 2mi? P > e i wmed
o Wlagr o

—

36, TS B QW FcC ¥ -2 RFes &7 § a9 z=¢ T F T
—

i. a=5b="7
2. a=b=
3. a>b
4 g <k
35, Let o C be the splitting field of X’ =2 over @, and z = *7 & primitive seventh root of unity.

40. mﬁsxlmzyzmxawmé%am?ﬁ%,%ﬁﬁ@wwmﬁae

W RI TN W HF N+ Xh=18 X F giaaHl s¢a

=rrerrrEYy
aghcent—o—H

p——— %?W§WWX§+X263?WW%!

[ ]

. TRETATET &, AT f—%wa‘msﬂﬁmﬁfﬁ& ¢ % T uaed ol &
Z

. TFFAT (0, ) & TAT TEAT X, +Xp 9 & forw guie gl
4, UHEET (0,10) ¥ aur =afavw X, v, 0 & faT 9icd JE &

LI

40. Suppose X; and X, are independent and identically distributed random variables each foliowing an
exponential  distribution  with  mean 8, ie., the common pdf is given by

fg(x)zé—e“”o,O<x<oo,0<9<oo.

Then which of the following is true?
Conditional distribution of X; given X; + X, =1 is

f
1. exponential with mean —2— and hence X; +X; is sufficient for 8.

4

. -1 l
2.  exponential with mean

and hence X; + X; is not sufficient for 8.

3. uniform (0, t) and hence X; +X; is sufficient for 6.

4. uniform (0, i/} and hence X; +X;is not sufficient for 8.

;L

41. ;Mmﬁwmﬁmnwwwmmmmmmém
(qmmma)ﬁmm%i%ﬁﬁmﬁawmﬁm%

M-y
1. nali- -———) 1
Y

l
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]
. N[l_(zvN;lj’}

' N[l_i’YN—_‘)]"

41. A simple random sample of size n is drawn with replacement (SRSWR) from a population of N
units. The expected number of distinct units in the sample is

R
) ,{l-(%)"]
y N[I_(_NN:)"}
. N[l-(_NN-ﬂ]

42. aTagﬁ%namméawﬁaﬁlsﬂaaﬁ?a%&ngmma:ammm
éﬁammﬁ,ﬁmﬁ#ﬁwmw1$mﬁmwwm%l
& N YIRS ITGehrer §

L1

2. 12

3. 32

4. 2

42. Consider a parallel system with two components. The lifetimes of the two components are
independent and identically distributed random variables each following an exponential
distribution with mean 1. The expected lifetime of the system is
1. 1

2. 12

3. 3/2

4, 2

43, T {.1_+l:m, neN} B W Rigat B wr

n .

1. 18l

2. 2 &l

3. sRfAaE® &
4. A 3AF B

I 1 ‘
43. The number of limit points of the set {-+——: m, ne N} is
m n :

1. 1
2.2
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3. finitely many
4, infinitely many

44, x5 F o T b TS W TH fAx)F g GREG a7 &7 3% akfEg § I«

" —5x°%
a=0,b=w, fx)= e

i
3. a=—0b=, fx)= e

L)

a=-1,b=c, f(ﬁ(‘): =
X

1
4. a=—7,b=7,f(x)=—4

S

44. Area enclosed between x-axis from ¢ to b and the curve f(x) is finite when

i a=0,b=cx, fiIxi=e

Oy BT YA SEST W AT 2= 3x; + 2x, B GCAEROT R, FiagHr

2. g=-—o0,b=wm, fix)= e
1
3. g=-7,b=w, flx)= —
2
1
4 0——7,b=7,f(/)=—z‘
X
45.
}‘.x1+x2_>_1
2.x;+x2S5
3. 2x1—3x256
4, 2%, +3x,<6 F Y |
1. THE &7 UF AONEE & &
2. T FT TUTGY TS S5¢AH 84 ol
3. G & TH & 30T SSCAH & ol

4

. GEE ] P GHIA g A6l ¢

45. Consider the following linear programming problem:

Maximize z = 3x, + 2x;

subiect to

1. Xt X2 i

2. Xy +X, %5

3. 2% -3x;¢5

4. '2/‘(1 + 3X2 <6

The problem has

1. anunbounded solution

2. exactly cne optimal solution

3.  more than one optimal solution
4, nofeasible sclutions

) . o e i &
46. F W a, b, c YUH IEIIGT B ¢

- R )
SrEaTae Fo Sl FEd

El

ot
g

3

2. Z

o

i
i

Sl46 BINR -4AR-coo A

—
il

THEOT (x—af + (x— B+ (-l =0 F WS

Downloaded from https://pkél ikai n/qué bapersrcol lection/



(PKaikaMaths)

46.

47. @l a,beRE, R’ & Bt sqaseadl & ay F Rt

47.

18

3. 3 &
4. abc & Fedl W AW

(17)

Let a, b, ¢ be distinct real numbers. Then the number of distinct real rcots of the equation

(x=a)P+(x=bl+(x-c)*=0is

o W N =

1
2.
3.
4 epends on the values of g, b, c.

2 2
A ={(x,-y) = R":x—2+-y—,=1,a¢b}
a b

2 2
B ={(x,y) ERZ:—xT+%751,a¢b}
a

C={(x,y)eR2:ax+by+5=0}
D={(x,y)eR2: ax=by2}
E':{(Jc,y)eIR.Z:x3+y3 :1}

ar AT # @ Fia-ar g

1. C @1 D¥ed €, W A, B, EHgd il &1

2. A @T BHgd §, W C,D,EHgal 78T £

3. A,BAWE Eedl §, W C,D ded aidh &

4. ATUT EWEA §, W B, C, D Hed et &
Consider the following subsets of R?>, wherea,hb e R .

2 2
A ={(x,y)eR2:%+Z—2=l,a¢b}

2 2
B= (x,y)eRZ:x—2+-z—zsl,a;&b}
a

C={(x.y)eR* ax+by+5=0}
D={(x,y)e R?: ax=by2}
E

={(x,y)eR2:x3+y3 = }
Then which of the following is correct?

bl o o

Cand D are compact, but A, B, E are not compact.
A and B are compact, but C, D, E are not compact.
A, B and E are compact, but C, D are not compact.
A and E @re compact, but B, C, D are not compact.

_3/ 4¢ Bj//g—f(/?/;‘«—f) o0B
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48.

48.

49.

49,

R & p(o) AT () € AEIER WIEWH gE 81 @ p(2)g(r) RN ¥ @ e AR
.p(z) 3= g

p(z)a(z) TR E!

. 4(z) I ¢

P g(z) 3 &

(VS T bt

o

Let pl2), g{z) be two non-zero complex polynomials. Then p(z)q {z) is analytic if and only if
1. plz)is constant

2. pfzjg{z}is constant

3. gfz)is a constant

4. p{z)q(z)is aconstant

T 2, TUT 2, TUF WEAS EEAU § TIF [z =l =1 TW 2tz =1 g ar A
T 2, W 2, qur-1 A arelt Begem &

2. ST g AR

3. AEHAETE B WY, W HaWTH: FAAE T

4. IO BT AT

Yot

if 2, and z, are distinct complex numbers such that |z,{ = |z} =1andz, +2z, =1, then the

- “4
-.i MJEIDIC 43! L%.Lt: Lulniulcl\ p!une ‘u""u.h 2” = 3?‘.'1 =1 asvertices

59.

oW e
e
i
[N

must be equilateral

must be right-angled

must be isosceles, but not necessarily aquilateral

must be obtuse angled

Rzﬁ lf:hgbq Fﬁ?f FH ECai oy iatﬂi

(@) 4= {{(-2,0),(2,0), (0, -2, (0, 2), (-1, —1) L 1, (1, -1, (LD}

(b)AZ_{(Oa 0? ( 1 1)7(1 1):(2 3)7 2 3\ "3 6ia \3 6>}

(e) 4= { (-3,0), (-2, 03, (0, 0), (1, ©), (2, 03, (3, 1)}

o B GARe ¥ v g gnosd: 0 o §, @ARe AR Ben il Ry
K, 1), i=1,2,3 ¥ REad = U ?q‘a’*@"‘ (X, ¥) & Eee O sEs oY

pow e

O UOI G R
i
RO W R ke

AT i=3

owmﬂ three pepulations in R*:
- 43 V{_; FARNE 4% 14
R FEENE S ] ""i %

5
3
v
%)
{1
=t

=2
ek
®
el
.

fES

o
[

.:\u
-\l\i
e,

R

\)

=~

Suppose one point s selected at random from each popusiation, the point from popuiation & being

labeled [X, Yy, /=1, 2, 3. Then the absolute value of

Cov{X, ¥ wili be highest for
i=1

N W
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51. H= fF J, g ab,c,d e RS T WHZZT (a,b) x (c,d) &1 3iaeid # arer R2Er
HeaH @Rl &, a0, beRe> 0% o gaeay {(xy) x-a) +@- b)2<c}
F HAT FA Aol dgean @Ry Js W a,beRec>0 & v waeey
(&) i k—al+|y-b|<c}@r sada a= o ogeew wRUM ¥ B & @

-1 HET &2

Lo Jy=J,=J,

JGJ,cd,

Jy&Jy e,

Jsg'jzg‘lx

Rl A

S1.  LetJ; be the smallest topology on R2 containing the sets
(a,b)x(c,d)foralla,b,c,d e R;
J, be the smallest topology containing the sets
{(x,y) t(x—a) +(y-b)*< c} forall a, beR,c> 0;
J; be the smallest topology containing the sets
{&x,y): x—al+|y-b|<c} forall a, beR,c>0.
Which of the following is true?

L J=J,=J
2. J,&J,cd,
3. J, &,
4 J, & J,cJ,

52. oot A@e ufdiesl @ AR Vi=a+1Yb+ei=1,...n n23
el ¢, I T T FAAHA: dfect, AT T qA WROT o* F el AT
qcaﬁ&ﬂmwmaﬁmm%lﬁﬁrmﬁ@ﬁamﬁ%ﬁ
. aTAT b F 3f&haA Fiaa eperepl &1 gaver 3ifacy 21
2. a U b & 3TOFTH FHIRG Iherenl F g0 3Reied 8, WG 3 IR Ay
&l Bl
3.0° & IAFAHA FHIAAT MFod & 3ifeaca =1dr &1
4.TUT b & HUKAA FHAAT 3meherss 37T a7t &

52. Consider the following linear model
Yi=a+(-1)b+e;;i=1,..,n n>3

_ where e/s are independent and identically distributed random variables following normal
distribution with mean zero and variance c°. Which of the following statements is correct?

The maximum likelihood estimators of a and b always exist

The maximum likelihood estimators of a and b always exist, but they may not be unique
The maximum likelihood estimator of 6° does not exist

The maximum likelihood estimators of @ and b are not consistent

Eal Rl o
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53, WEE HiER UEmE gEd R’ 9 AN (1.0,-1) & wEE RPHT sTEEHEAT & W A
Wa%—%aww‘i%vfmﬁmﬁyﬁz T i
Lo {10 (010)
2. {(121).(01Y)]
5. {(212),(42.4))
{(2-12).0.3.0).(-1-1-1)}

53. Consiger R3 with the standard inner product. Let W be the subspace of R3 spanned by (1,0, -1).
Which of the following is a basis for the orthogonal complement of W?

&

{(10.1).(0.L0)}
{(1.21).(0)}

1
2
3. {(2,12).(42.4)]
4 {(2,~1,2),(1,3,1},(—1,—1,—1)}
se TS BF XK, ..., X, TadEa au seduEEa: dfea arefes W oI e R

. i-1 ., 1 o >
1(0,]) I TH UHEAA dea gl el a_,:—,—a‘aw; a,+— % {{a,b] i=1,2,....k}
4 K -

-Si’

@mcﬂmw,’rmc&&m@%\%mm R e cl st Arer

5 sewd (o,b ] Fed F S N, §I AN T NF 9T TEEE ¥
i 9
2. —n/.-’c2
3, ﬁﬂg
4. 12

54, Let Xy, X5 .. , X, be indepen wdent and meq ically dis

ributed random variables each having 2
uniform d1<tr!b!mon on (C,1). Consider the histegram 1 8

nese values with k equally spaced clas

N i1
intervals given by f{a,a‘; j=1,2.... kb where g, =——, and b= a,+ —1 Let N, be the
: * A k k
number of values in the interval iiai,é;g. Then the covariance of Ny and Nilis
i 0
2. -nfi
3. nfk
4. 1f2

55, T YRe suEwer T REF B WGy @90 Mmsgmﬁﬁ 3Terd

!/"[—‘r_ii .
AL e wder smegs T8
\LoJ 1ty

ro -1

L. |

-1 O_l

Lfo 1

2.1

L—i 0_1

* Downloaded from https://pkalika.in/que-papers-collection/



( PKalikaMaths) (21)

0 1
3.
I 0
0 -1
4,
1 0
55. Alinear transformation 7 rotates each vector in R2 clockwise through 90°. The matrix T relative

to the standard ordered basis ﬂ: J [ B
5
1.
-1 0
5
2.
-1 0
)
3.
1 0
0]
4.
1 0
56. mﬁ?rR"eu&"W%@meﬁmm#@aﬁammm Fr
The IEeIed &
L RFgeT () =n
2. Sf (T) = Tl (T) =n
3. S (7)) + FIEH(T) = n
4. Sf (1) T (1) =n

36. Let : R" — R” be a linear transformation. Which of the following statements implies that T is
bijective?

1. Nullity(=n
2. Rank(T)= Nullity (T} =n
3. Rank(T) + Nullity (T) = n
4. Rank (T)~ Nullity (T) = n
57. (X, ) EfaaR SIHT s Ny(0,0, 1, 1, P),—1 <p < 13T ITEOT & &1 ar
L&aa afe p=0 & @ x+raurx— Y 3aggsaa g
2. FId IE p<0 & Ay X+YauXx-y qgaea &
3.muﬁp>o%mX+YaaTX—Y31ma'ﬁma“l
4. p% Tl el & T X+ vaurx- v smedea §

57. (X, Y) follows the bivariate normal dastnbutlon Ny(0,0,1,1,p),-1<p < 1.

22

Then,

1. X+Yand X-Yare uncorrelated onlyif p=0

2. X+Yand X—Yare uncorrelated only if p<0

3. X+Yand X-Yare uncorrelated onlyif p>0

4.  X+Yand X~-Yare uncorrelated for all values of 7
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58. THERS HATDIT )=y [

1

: }’EC;U,W} &l & %

E]

i y:x(l—lnx}

I
p=xe (x—1)+x

(=) 2

y =X¢

o

V%]

x*

4. y:x—x(\e —e)
58. The integral equation
yxy=x=[wy@d 5 yeC'[l»)
i
has the solution

1. y=x(l-Inx)

59. AR F U, U,, ... Tacda: Four gauigAEg: §tg aeRkes W §, F9d 8 | T &
(0,1) X TH THEAT ded gl 1i_r)nP(U1+---+Uns%n)$T e
I

2.  aur 9% T F AW gl
. ¥ gur 9% T & A g

W

i

. %aﬂra’a’—z—é?mm%l

5. Let U, U,, ... be independent and identically distributed random variabies each having a uniform

distribution on {0, 1). Then lim P(U1 +---+U, s%n}

n—»e

1.  does not exist
exists and equals 0
3. existsand equaisi.

g

3
4. exists and equals Z
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60. gfaErd WSRO x? 4 2Ux+V =0 AN sE U g v {1, 2, 3}8 FAT widesansit
F WY T qU AR g S F A T & @t gt & aeafie g

$r wifremar &
2
. =
3
l
2. —
2
7
3. =
9
s 1
3

60. Consider the quadratic equation x? +2Ux+¥ =0 where U and V are chosen independently and
randomly from {1, 2, 3} with equal probabilities. Then the probability that the equation has both
roots real equals

. 2
3
2 1
2
. 2
9
s 1
3
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A

| o

3 o 9

- = I

1». _,t

. .m.!/ mf

: N ",

_ * N ﬁu

a3 ~ s
1 s

W I A
U3

e . @,

n.k «

B

B &

2, 3

P il

. £,
i)
[EPR &
5 5
{ =Ty
Xy N
(O N
- Y
i Ao
L 9 -~ . v
g 5 g
= [ A
[¢¢] ey -
QO N — iz
O N N Q ©
(O] N ey G v
[ S, et o
Sed ) k] fvl. ({5 .ﬂ
E R G g M o 2
Qo o AT Vs (%] L5
- = & 0 .
O = \_& - Az LS.
: - == i
S 5 A& = v
O o Y ©
- o =4 ™ o - Yoy
S 8 w i
A 3] am' {3} . e [
— £ it ~ N T m «
< 2. [ N Y2 y .\VJ R Fiy
W - - = = ~ -~ v
- . " p v > - Qr
L. [ O e 8, o 2
£ Y . N war? o) ..
© 35 e WA T b= O
e o o f o %m ww ¢z © 4
K] a R, o, 0. . T R K 5
0 Q 16 . G .
FR = X - : > I
4 =5 . ; L. et N = ~
A e om o s
- 4 3 @
¥ : 1 NN & @
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64. AT &5 S W A p ¥ vF wyTHw W Wfdse wwar § af o siegg

Wﬁw%mwmm%%l/pzﬁwﬁwakmagaﬂ?{g%
1 2 0

ga=| 0 3 -1
-2 0 2

1.s @l 31Ts 3wl & 3iEfase sear ¥

2.5 WH SIS 3T foerd T 10 O 3w ¥, & Rfise @ B
3.5 Rarm 2adurs &\ 3mrew 3T @ Fafise swar B

4. s @l fawH 3095 3t @1 siafdse awar 2

64. Let S denote the set of all primes p such that the following matrix is invertible when considered as
a matrix with entries in Z/pZ.

1 2 0
A=| 0 3 -1
-2 0 2

Which of the following statements are true?

1. Scontains all the prime numbers

2. Scontains all the prime numbers greater than 10

3. Scontains all the prime numbers other than 2 and 5
4.  Scontains all the odd prime numbers.

65. A B A € My (O C # Rt & @ & 10x10 3meggh 91 afer wafe §1 aet
R Wa, My (O) i s9eafRe & S (A" [n20} | & TG &1 @& wuat o el |
1. YA & AT, R_\EW,) <10
2. R A% forT, famw,) <10 &
3. 6 A% AT, 10 < (W,) <100 &I
4. FBA & fau, R[#A(w,) =100 &I
65. Let A € My, (C), the vector space of 10x10 matrices with entries in C. Let W, be the subspace
of My (€) spanned by {A" | n 2 0}. Choose the correct statements.

1. ForanyA, dim (W,) <10

2. ForanyA, dim (W,)<10

3. Forsome A, 10 <dim (W,) < 100
4. Forsome A, dim (W,) =100

66. A fF A U AFAIT 3x3 3meyg ¥ SEi A’ =1 1 P wuel F @ § @
1. A & di gus Aeenfoe A g
2.CR A ol g
3.C aT A Prepwi &
4. A SgemoTolra B

S/46 BJ/13-4AH—1B
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66. Let A be a complex 3X 3 matrix with A A% = — 1. Which of the following statements are correct?

b

W

2 has three distinct eigenvaiues
A is diagonalizable over €

Als frianguianzable over C
A is non-singuiar

&7, B8 T q §U7 p & gRUEE ¥ W AR

alx, v, z, w) =X+ +7 24 bwt YT
p(xl Vi Z W):XZ"Lyz'}_CZW'

ey muEl & B9 § e 87

1.9 paule %@WWW? @ pEUrq C W goaEw g
2. 3R pawTe YR aEdTES ¥ §, @ pTW g R W gEIEA &
3.@%5?‘;&@*&3@%@%%&%&1%%.?@ T qR 9T EOAE I
4, TEe=0 § dp dUTgR Wmaﬁ &1

57. Consider the quadratic forms g and p given by

alx, v,z w)= ez +bw’ and
ol v,z wu,\;%—u + CZW.

Which of the foilowing statements are true?

i
2
3.

4,

p and g are equivalent over C if b and ¢ are nonzero complex numbers.
o and g are equivalent over R if & and care nonzero real numbers.

o and g are equivalent over R if 5 and care nonzero real numbers
with b negative.

o and g are NOT equivalent over R ifc =

8. I ™ X, ..., Xn TEasa: FEUTHAC: sfe Tees 9T %, TRAHAT Yeicd Holel

J{x)=

(8]

Pl x>0, A>0% FRp| @ Few el § ¥ B ¥ wE D

[\)|.“;

2. 1 ’
25— 2 @ AR e gl
nin X,

3

SR

A & FEHEE ST 5l

3

v
L3

density function .
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28
Then which of the following statements are true?
I . .
1. —Z~— Is an unbiased estimator of A
nia X,
3n , )
2. ~ isan unbiased estimator of A
2 X,
1=
281 : )
3. — ) —isaconsistent estimator of A
)’1 =] < B
n . .
4, ~ IS a8 consistent estimator of 4
22X
1=]
K i 0 4 0
% 0 0 % 0
69. mmm{1,2,3,4,s}wmmmmw 0 0 1 0 o0
% K 0 % 0
i ok K KK
H TH ARl fer W R & B st & @ ai q T

L AT 1,2, 4 GoRIT § F0 Jrawent 3, 5 a1 )
2. HATA 1, 2,3, 4 FRIE § o7 I 5 @ ¥
3. YT A T IERANT W deaT 2
4. YTl BT TH T HF R e §

69. Consider a Markov chain on the state space {1, 2, 3, 4, 5} with transition probability matrix

(%%0/0
K0 0 % 0
00 1 0 0
%A% 0 %0
VR A A A

Then which of the following statements are true?

States 1, 2, 4 are recurrent and states 3, 5 are transient
States 1, 2, 3, 4 are recurrent and state 5 is transient
The chain has a unique stationary distribution

The chain has more than one stationary distributions

A

70. m%xamyxa‘ﬂmmm% e & U (0,1) W U THEAR deT B
3T AR §1 A T w= Xty oy ST 1 HHTTE A & s Gord 1 e gt

ol @ B wuet A @ Bl @ oad
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i
IRY T~ aratl = £ i = 2T 7 = —rr—r 3!
TOW dhl <l g Thelsd .’W\L)— ) i§03151}+i{l>1}t Cul Sdl g8
~ 3 ‘i
2.PIW>0]= =
)
P fn : S
2, W T FOIt §co0 Welsd dda &
,/”‘v e N
o e i - R A . g .
4w ST TOT g Weld £ (1= ;f{oqs.‘! Tigp HOGHT ST 5
A v
N J

-8, Let X and ¥ be independent random variapies each following a uniform distripution on
0,1). LetW=X Ly oy where i, denotes the indicator function of the set A. Then which of
{r<.

H

the following statements are true?

The cumulative distribution function of W is given i
o

27 L7
Fult)=1 Loasy Ty

[oY

1
5
3

2. The cumulative distribution function of W is continuous

2. PW>0l=

4. The cumulative distribution function of W is given by

ya-t mEma?

7. A B X Us IeTod Wl g, Wiaear S Bow f(x=al-p) e ;
—co<u<eo, a>0, x>u & HA s wee &
1.3l o U e
23T o & AT el Heled
3.0 8 FFAT
4TS a=1% Fﬁiu g Fad3
71. let X be a random variable with probability density function
FoOo=ale—w)t e s <, a>0, x> 4.
The hazard function is

constant for all a

an increasing function for some &
independent of &

. independentof iuwhena =1

72. F T X, X, ... T@dId: d TdUEEe: 3RT InReow WE, A IR W 0, 4R
TH THEAA Seo B AT AT g Sfsr oY BT, =3TEAH 06, X, -, Kb BL AT
e we A 4w T8

CgiRwar F T, 1w 3HERa g Bl

ST F o (1-T,) W ey g g

deeT F nY(1- T, o FEERa g Bl

ufRear An(1-7)) 0 W IFERe g

NS

[S T NG S

S
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73.

30

Let Xy, Xy, ... be independent and identically distributed random variables each fol owing a
uniform distribution on (0, 1). Denote T, = max {X,, X2, ..., X,}. Then, which of the following
statements are true?

1. T,convergesto1in probability.

2. n(1-T,) converges in distribution.
3. n*1-T,) converges in distribution.
4

«/n(] ~T7,) converges to 0 in probability.

e geecmiaor woear @ R 3w+ dy+ 22 B FEER Y, iy

X+y+zs5 12
X+2y-255
X—y+z5 2,

E\FFITQT, BT Xy, z 208! @r

I. §HED FT UF § HH 95T 7T

2. WTTHEEAT FT IRT Wl 120 + 5v + 2w & ST B
3. yfausenr & aﬁﬂ'ﬁﬁﬁ'@%u—v+w22]

4, W#mﬂ#a’r%u+v+w < 3, ut2v-w <4

73.Consider the following optimization problem:

74.

PWNOR

Maximize 3x + 4y + 22, subject to

X+y+z<5 12
X+2-255
X—y+2zg 2,

where x,y, z 20. Then

the problem has more than one feasible solution

the objective function of the dual problem is to minimize 12u + 5v + 2w
one of the constraints of the dual problemisu—v+ w2

two of the constraints of the dual problemareu+v+w < 3, u+2v-w <4

Hﬁ%x,,xz,...mmm%,%ﬁﬁg&rm,mmwpammm
c*>0 & U GUHFT §ToT T IGEOT F & | R w iy

n-2 -

) >(x-%.,) (X,.-x,)
_ 1 = 2 . - gn. = n nj.
X = Z,\“ 7;: ! H T2 r—2 7 n>3

-2
T op-2% n-3

ar fovoet st o @ Fa T Wl
1.o? & fauT, s=nffea &

2.—\7[—% tmw,wﬁama#%(n—s)é;m,a@mwmﬁl
v <1

2
L2

I

3 FWW,WWIH&TM—S)%W,WW%

4op o IO & X, Ta0ed §
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()

F4.oiet Xi, X,, ... be independent random veriables each following 3 normal distribution with

o
unknown mean w and unknown variance ¢° > 8. Define

=

o

n=2 n
S{X,-% Y / 3
“ 7 'S “*p=-2y § e 3
v : %i A% [rad ;T ' 2 e ‘\Aﬁ“f‘—){rfj
Kpa=—— 2%, I= and T.= = ;>3
- d . 5 “~ ~
Loy n—s VL

Then which of the following statements are correct?

3. T.isunbiased for &2
7
2. I,i foliows a t distribution with {n — 3} degrass of freedom.
VT
. 15, e o .
3. follows 2 F distribution with 1 and {n — 3} degrees of freedom

-

4. X _ isconsistent for estimating z
n-2 o

75. AW & X UF IrmuTcAE Ui AT ARfos W § ower wilear seone s
FS(x+ 1) fx+ ) =(a+fXFix), x=0,1,2,...; f=1. & WA FIaT &1 3T I8

"

AR ESa© 6 B aET ot T e A ar e suat S e sl i

1 E(X )=—i_i/);
aZ

2. E(X )=

Let X be a non-negative integer valued random varizble with probability mass function f (x}
satisfying (x+ 1) flx+1)={a+B8x fl{x}, x=0,1,2, ...; B= 1. You may assume that £(X} and

ot
Sl 1
=
ot

Yar{X} exist. Then which of the following statements are true?

Py

N

_Lk)
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76, T Vp=p+ o+ B tan; bk =12 ..,5%R AN TG gy TAd: T FEATHA:

T aefRos @ &, O9d O @ T "1 0 JUT WEROT 02> 0, % Udh YHHARY §e
P TEOT FXAT ¥, ATy, o, By, j=1,2, ., 5 A yrHer {1 A T wue 5 2
ST T TE B

I u THRAAR B

2. @,i=1,2,..,5 & w3l s wow ST B

3.y +ay+ B EAAT G

4. P =P HTehell 1 ?{

76. Consider the model

71.

77.

Y= g0+ i+ Pivep: Lik=1,2,..,5

where g are independent and identically distributed random variables each following a normal
distribution with mean 0 and variance o> >0, and w, o, By, i, j =1, 2, ..., 5 are fixed parameters.
Then which of the following statements are true?

1. uis estimable
2. Alllinear functions of o;, i =1, 2, ..., 5 are estimable
3. u +oy+ frpis estimable
4. P — P is estimable
AT R X, Xo .., Xg ATET 0 TAT YEROT | & GHHART §cof § (Aol 700 6

IETod AT § YT AR 5 0 qF ded AT 2 Ul Y01 2 IFT TEART ©

q&wﬁaﬁ%?:éi& | A B woe @ @ wE ®

1. 98w @yl 9@ gl

2. X & fU STt R 0 & UG AT § 16?:;2

16X +2
17

16X +2
17

3. faXder 3T ase @1 9 e &

4.&%3%%@33%%

Let Xy, X5, ..., Xs be a random sample from the normal distribution with mean 0 and variance 1,
— 18
and let the prior distribution of & be normal with mean 2 and variance 2. Define Xz-E:X,. .

i=1

Then which of the following statements are true?

1. The prioris a conjugate prior

— 16X +2
2. Posterior mean of 0 given X is T
- 16X +2
3. For absolute error loss, the Bayes estimator is 17
_ , 16X +2
4, Forsquared error loss, the Bayes estimator is 17
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78.

78.

33
g & x T uxfew W & TGmem @@ Be g
20x+1 0<x<l, 6>-1
fx)=¢ 6+1
0 , otherwise

THETOT THEAT Ho:0<1 S Hy:0>1 W fan| #Aet B wleor ¢ &, S far
&

1 if x2—91§‘1——1
P(x)= 5 81

0 if xo—lfﬁ;
a e AT # @ 39 @ T 82

1. $UF UHHAR Hcdd AfFaen o AT HIETT &

2. ¢ TF THEAW Icda AFAAE o A dErr A€ T

3. @ 0>1 F AT 0w fiEiwr gh ufFT FA F FH a Bl
4.§ae>1$mewqﬂm¢ﬁQﬁaa#maM%l

79.

Let X be a random variable with density function
20x+1
z 0<x<l, 6>-1
f(x)=¢ 6+1
0 , otherwise

Consider the problem of testing Ho: 8 <1 against H;:9>1

Let ¢ be the test given by

—8a —
1 if xsziil
P(x)= i B
0 if x<____lf_:_

2

Then which of the following statements are true?

1. ¢ isaUMP size o test

2. ¢ isnotd UMP size a test

3. Forall8>1,the power of the test gat 8 is at least a

4. Forsome 0 > 1, the power of the test ¢at 8 can be less than a

W OUF ¥ T 8 F T4 WUE & @Wus A¥Eew &9 F REm@a 2 Ao
waver & s & RE 7w R 5@ ¥@eTT 1 AET WUS 3UIR HAF (1), ab, de AT
ot 3T @ T ST ¥l 36 APeerer A P IeeafRar aRoTA # § Hi
¥ @HRA & Th &7

1. ABC, CDE, ABDE

2. ABC, CDE, ABCDE

3. AB, BC, AC

4. AB, CDE, ABCDE

S/46 BJ/I13-4AH—2A
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79. Consider a 2° factorial experiment laid out as a block design with 4 blocks of size 8 each. Suppose
the principal block of this design consists of the treatment combinations (1), ab, de and five
others. Which of the following interaction effects can be confounded in this design?

ABC, CDE, ABDE
ABC, CDE, ABCDE
AB, BC, AC

AB, CDE, ABCDE

bl

80. U g JlehgT FHTIA(x, y), i=1,2,..,n & T A B wqeras ae qEmROr Yo

g
FHEROTL:  Sx-8y+14=0
HOT2:  2x-5y+11=0

ar et st F @ Bl @ @@ 2

1. HEHEY IONH FH AT -0.80 ¥l
2. WEHSY IOTH FT AT 0.80 ¥
3.y O Al [deeleT x & AAS et § & L

- .o 1 n _ 1 td .
4. (%,7)=(2,3),5&l x:;;in GE y=;Zy, gl
i=1 i=1

80. For a bivariate data set (x, yi),i=1, 2, .., n, suppose the least squares regression lines are:

Equation1: 5S5x-8y+14=0
Equation 2:  2x~Sy+11=0

Then which of the following statements are true?

1. The value of the correlation coefficient is —0.80

2, The value of the correlation coefficient is 0.80

3. The standard deviation of y is less than the standard deviation of x

4.(¥,7)=(2, 3), where f:le,. and 7=lzy,.
n n

i=l i=l

81. AW f&F X, X,, ..., X, Tadaa: aur gauEHAT: aRg TEfRos W E, ﬁéﬁ#g‘\r T
UHHATT FCT T (0-2,0+2) U ITEROT el &1 uReNT FE i x,, = Ioaw (x,,
Xap oo Xpd TUT Xy = FATH X, X, ., X} Bl N AT Mo F QA Sl T 0 & Ao

1. X(l)—z

2, X(,,)+ 2
Xy +X,

2

I 3
4. S Xy +2)+- (X ~2)

$/46 BJ/13-4AH—2B
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81. Let Xy, X3, ... , X, be independent and identically distributed random variables each following a
uniform distribution on (6 — 2, 0 + 2). Define X, = max {Xy, Xy, ..., X,} and Xy = min {X3, X;, ..., Xx}-
Then which of the following estimators are maximum likelihood estimators for 8?

1. Xy-2
2. X(n)+ 2

Xy + X

3. —_—
2

1 3
4, Z(X(l) +2)+—4—(X(n) -2)

82. 1,2,3,4 ¥ REAT IR 3R &1 @ gia @usl I 3iffwedsn & a7 {an
1,2 11,3 (]1, 2,41, 2,3 |1, 2,3,4
foet wual # @ =l @ W

1. 3¥PFEIAT Hag § R AfSh A8i|

2. JAFHeYAT dag § W FAie= gl

3-SR TR 3o T B 1
4. T F ATod ITAR-ATHAT 3Thed El

82. Consider a design with 4 treatments labelied 1, 2, 3, 4 and with 5 blocks given by

1,2 11,3 |14, 2,411,233 |1 23,4

Which of the following statements are true?

The design is connected but not orthogonal

The design is connected and orthogonal

All treatment contrasts are estimable

Only some pairwise treatment contrasts are estimable

wnpR

83. GARE I 0 % ke ¥ UH a9 GARE @ AT n H TH R Ao
AFA F WIS AT g AH R op AHH H WU §1 0 F W AW F U,
AT Giewded F 3T @ MuiRa s F A aqa s A e sl a &7 @
®H WI¥RAT 0.95% Ay Ig YARTT F&1 & [p-6] <0.02 gI?

39 AR FFd § & O(1.96) = 0.975, D(1.64) = 0.95 F&F © HAH THHET e & HoAdr
e WoleT & [AfEse Far §

1. n =1000
2. n =1500
3. n=2500
4 n = 3000
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83 A simple random sample of size n is to be drawn from a large population to estimate the

population proportion 0. Let p be the sample proportion. Using the normal approximation,
determine which of the following sample size values will ensure |p ~ 8| < 0.02 with probability at
least 0.95, irrespective of the true value of 6? [You may assume ®(1.96) = 0.975, ©{1.64) = 0.95,
where @ denotes the cumulative distribution function of the standard normal distribution.]

1. n=1000

2. n=1500

3. n=2500

4. n=3000

84. AW T Xy, Xy, X, X, Xs FaATT: T FEUGAT: dfeq aeReos W E Gad ¥ &

(0,1) R Toh FHIHTY §cof &1 ITEI0T HAal §, TUT M 380F Aed & fafdse wxar &
ot et Fee A @ Pl F @ P

L p(M<l)=p(M>Z)
3 3
2. (0,1) W M THEAT s ed §

3. E(M) = E(Xy)
4. V(M) = V(xy)

84.Let Xy, Xy, X3, X4, Xs be independent and identically distributed random variables each following a

85.

85.

uniform distribution on (0, 1), and let M denote their median. Then which of the following
statements are true?

 utjofue?

2. Misuniformly distributed on (0, 1)
E(M) = E(X,)
4. V(M) =Vv(X,)

w

wfEAfT Ay Al v © @ F dhRs T F ARG SgUG x(x~ 5)° >l
3ifeass dgue x*(x=5)&| HHT HET faeheqt Hr el

1. & 91 TEe AT H S &9 IefadE: Fuiia gar ¥

2. T S e & S&-8i& &Y shsksr @us g1 _

3. fas1er FATE v/Ker(T-51) W T ¥ IRT YFRF YrgA §, 6T 1 deidlF doRa ¢l
4, TasImT gARE v/Ker(T) WT W NG THRSE TcqHlh Hehleh HT TR 0T ¢

A linear operator T on a complex vector space V has characteristic polynomial x*(x — 5)* and

minimal polynomial x*(x ~5). Choose all correct options.

1. The Jordan form of T is uniquely determined by the given information

2. There arevexactly 2 Jordan blocks in the Jordan decomposition of T

3. The operator induced by T on the quotient space V/Ker(T-51 } is nilpotent, where 1is the
identity operator _

4. The operator induced by T on the quotient space V/Ker(T) is a scalar
multiple of the identity operator
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86. W f(z)=z(1—-cosz),zeC. o faat B § ¥ = w98
|G f F0 W AR 2 & 06 §
2. AT ¥ 2nn W, STE n=tl,42,. 8, P 1 F LEIF ¢l
3. B f F 0T FIT F4 IS &
4. B f F 200, R, TE =21, £2,.. & AR 2F IS T

86. Consider the function f(z)= 22(1—cos z), z € C. Which of the following are correct?
1. The function f has zeros of order 2 at0
2. The function f has zeros of order 1 at 2ntn, n=%1, £2,...
3.  The function f has zeros of order 4 at 0
4. The function f has zeros of order 2 at 2rn, n=%1,%2,...

87. @i T 8 C ﬂna?ﬁa;_azqygm%,ama&sﬁqﬁmmaﬁﬁﬁqm%i
ot wuat § Far @8 87
1. &0 §GT I®H Fa £ & faw g 9 § ®Fo(f(B))< f(0B) ©!
2 & a7 R wow f @u URAg RgE wieer 8 F v e oa ¥

o (B)=F(oB)-+!

3. g% 4T Yo wet £ & foT g ad & RRa(/(B))=/(B) ®
4. CH ww 3AReg faga Fqadead 5 N UF WET NRANG Goet f F AHAQ ©
aro(f(B))c f(oB) ®!

87. Let B be an open subset of Cand OBdenote the boundary of B. Which of the following
statements are correct?

1. for every entire function f, we have 6(f(B)) c f(aB)
2. for every entire function f and a bounded open set 8, we have 6(f(B)) c f(aB)

3. for every entire function f, we havea(f(B)) = f(GB)

4. there exist an unbounded open subset B of Cand an entire function f such that

o(7(B))= 1 (0B)

$8. Hﬁﬁl@={ze@:{z’<l} gl o 7 Fld § T 82
1. F(0)=0 @Tf'(0)=2 & WY T gees wad f:D>D & feaaa gl
2. fB/4)=3/4 TW f'@23)=3/4 F T & AeAfhs ®ad f:D>D F
Fieaaq &l
3. f(3/4)=-3/4TU['(3/4)=-3/4 F WA T ferfhe &dd f:D>D &
Ffeaaq gl
4. f(12)=~-1/2aurf'(1/4)=1 %mwmﬁﬁwﬁﬁ»—)ﬂbmm%t
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88. Let D= {z eC:zl« l} - Which of the following are correct?
1. there exists a holomorphic function £ :I) — D with f(0)=0and f'(0)=2
2. there exists a holomorphic  function S:D—=D  with f(3/4)=3/4and
S'(23)=3/4
3. there exists a  holomorphic  function S:D—>D  with £(3/4)=-3/4 and
S'(314)=-3/4
4. there exists a holomorphic function f:D—>D with f(1/2)=~1/2and F(1/4)=1

89. AR i f:C > C % HANF woe 2 z=x+iy%F AT 7 Fu,vR2 SR ¥ afy
ufx,y) = Re f(z) qaT vixy) =im f(z). %l e &7 Fi T H’eﬁ' %}’7

2 2
1. z%+§—121:0
ox* oy
2 2
2, 6—:+a—‘;=0
ox* oy
3 Ou 2w
" oxdy Oyox
A o*v N 0% ~0
" xdy oyox

89. Let f: C — Cbe an analytic function. For z = x + iy, letu,v: R*> - R be such that
u(x,y) = Re f(z) and v(x,y) = Im f{z). Which of the following are correct?

u  0'u

L oot —5=
ox* Oy
2 2

2 22,00,
ox" Oy
2 2

3, v 0w _,
Oxdy Oyox
2 2

A 6v+ v -0
oxdy  Oydx

90. A fFo=(12)(345) aut=(1234586) Se, H FHTT &, ST o yNH W FHIA T
E B BT et S wla ¥ w @ @
1. 3TWHTET < 0 >TAT < 1> Th gaEY & Joardr &
2. S H oAt WA &
3.<a>n<1> @W?l
4. odurt wARREAART §)

80.leto=(12)(345)andt=(12345 6) be permutations in S, the group of permutations on six
symbols. Which of the following statements are true? '
1. The subgroups < o >and < 1 > are isomorphic to each other
2. gand 1 are conjugate in Sg
3. <0>n<1>isthe trivial group
4. o and1tcommute
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o1, AW 5, n GE & GEEG wEAg W @ B W § s e (2/20 W
gl # @ REa/fHad gedreny 87
1.Z/12Z
2. (Z/62) ® (Z/21)
3. A, S R 12 &1 THR THE &
4. Dy ST FIE 12 & THIR THE &

91. Let S, denote the symmetric group on n symbois. The group S; & {Z]27) is isomorphic to which
of the following groups?

1. Z/127

2. (Z/en)ye (Z/22)
3. A,,thealternating group of order 12
4. Ds,the dihedral group of order 12

92. nﬁﬁw:pstx}/(x3+2x—1)%,aﬁ&Bsﬁm‘iaﬂwaﬁ%; Ceo e ic i g or: i)
e 87
1. F27 3aual &1 T &aF 8l
2. F QUFRONT ¥ W £, I gEEAeg RER R

o

3 3
e B e 4 IR Y § TN T

o
F - TR T\q‘ﬂe\? Zi{chah ?’!

4. F 1 TAHREAT FHE AT § W dins e

92. Let F = F3{x] / (%’ +2x~1), where F;is the field with 3 elements. Which of the following
statements are true? _
1. Fisafield with 27 elements
2. Fisaseparable but not a normal extension of F3
3. The automorphism group of F is cyclic
4, The automorphism group of F is abelian but not cyclic
93. A ¥ qedl F FT § FgUE IYFT §7
1.x°+3x*+9x +15, Q W, St gRAT Fr &7 §
2.0+ 28+x+1,Z/7Z T, S QO F7 W& H T g
3.0+ +x+1, 7 TR, St QU &1 07 §l
4 e+l +x+1,7 W, S Pl H g6 g

93. Which of the poiynomials are irreducible over the given rings?
1. x°+3x"+9x + 15 over Q, the field of rationals
2. X*+27+x+1over Z/7Z, the ring of integers modulo 7
3. xX*+x*+x+1overZ, the ring of integers
4

x*+x° + x*+ x + 1 over Z, the ring of integers

2
94, oY I IHETET (QHE) u'=—f u(0) =u"(2} =0 [0,1] T, ETGTu’E% aur u"‘:‘%
w By 7 & [01] WS TF aEae-AT @dd weid ¢l ar, e # g S8
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1. 3WFT 97 & fAv it BT 6(x, ¢ ), (%, £ ) €10,2]x[0,1], &

x for0<x<{¢
G(x,¢)=
(xé') {4’ for§ <x<1
oG - . 0’G .
2. 101 x [01] T G TFAT— alAl T 8, x=¢ W x2$mm$ml

3. 08 x< { @UT { <x<1 % TAT Glx, ¢ ) THETT FHEOT u" = 0FT GHATT FIT &
x 1
4. Rw e warw F g & ulx)= (WS + [+ (e
94. Consider the boundary value problem (BVP) )
u"=—f,u(0)=u"(1)=00n[0,1],

du 2y
where u' = E and u" = E Assume f (x) is a real-valued continuous function on [0,1]. Then,

which of the following are correct?

1. The Green's function G(x, { ), (x, £ ) € [0,1]x[0,1], for the above BVP is

x for0<x<{¢
G(x,{)=
¢ ford <x<l1
8G , L0 . ®
2. Both Gand 5— are continuous on [0,1] x [0,1] with PY having a discontinuity along x=¢
x X

3. Glx, ') satisfies the homogeneous equation u"=0for0s x< ¢ and { <x<1

4. The solution of the given BVP is u(x) = Ié’f((}i{ + j.xf(é')ié’

95. TAAYAT X" = 2 (WTUET13) W QAUN| 57 GAAYAT & gl » & foy & IRy
1. .

5

2. 6

3. 7

4, 8
95. Consider the congruence X'=2 (mod 13). This congruence has a solution for x if

5

6

7

8

3 33 3
{IS R}

1

bW
333 3
I un

96. & WHTIAT A={1,2,3}TUT B={1,2,3,4,5} T Faar| @& =i a1 THI
1. A¥B @ & Gl HT por @G 125 ¥
2. A®B d% & Wololl T Fol HEAT243 Bl
3. AUB T & Uheh Bolall I el WEAT 60 §l
4. AQB T% & Theh Belell I Fel TEAT120 &
96. Consider the two sets A={1, 2, 3} and B = {1, 2, 3, 4, 5}. Choose the correct statements.

1. The total number of functions from A to B is 125

2. The total number of functions from A to B is 243

3. The total number of one-to-one functions from A to B is 60
4.  The total number of one-to-one functions from A to B is 120
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4. {ge Q| ¢* = 1} FEa ¢
Consider QQ, the set of rational numbers, with the metric dlp,a) = Ip — g}. Then which of the
following are true? :
1. {ge Q! 2<g*<3}isclos
2. {ge@i2g g* < 4}is compact
3. anQ§2<q < 4}is closed
4, g Q| g* = 1}is compact

98, R @ %ﬁﬁﬁﬁa’wﬁwﬁmﬁqﬁfm ETGIRICE G-
1. diyls ————
I+ x—y]
2. dixy) = Ix—2y] + |2y —x]
2 —ehgyl= ;" _"21
4. dixyl= X -y i

88. Which of the following define a metricon R?

99.

x
i diy) = ___’___Zl_
1+[x—yl

2. dlxy)= lx-2vi 12y —x|

3. dixy) = -y

4. dioy) = 3=y

1/4 N
7t R o-Ree R & 35N TS ,I(y)=j(iy’2 - dex ; 9(0)=0, y()=0,
0

FT FFT TH G %Wéyaﬁﬁawagwﬁmyapp x) &, ST yeCHO1 Bl
R y.(x) TH FUEY TAA I A B &, @y, O Y, Harfed §

L x=0W, Wg [0, UH A RFegal w| GE

2. x=1T, TG [0, 17 AT Regdil W e

3.x=0TUT ‘=1 W, W lo, 11 # ey fowgyl W g

4. Tl Regal x<[01jw |

et y...{x) be a polynomial approximation, invo: iving only one coordinate function, for the
functional

I \_Jf{_l_ 2 ,‘id S =0 D=0

ViIENSY gk 5 SAVIEG G =

5\~ /

using Rayleigh — Ritz method; here y € C[0,1]. If »,{x)is an exact extremizing function, then

v, end y,, are coincident at

| 848 B 3-4AH—3A
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x =0 but not at remaining points in [0, 1]
x =1 but not at remaining points in [0, 1]
x=0and x =1, but not at other points in [0, 1]

all points x e [0,1]

P NR

100. AT o SR —[0,00) U IHVIcHT qreaiash AT dad weoled 2| AL
6,(x)={ Frir,

b () = { el )

0 i f(x)e[i"ﬁ,%]

AMg, (x) =4, (x)+ S 400 Bt 71 & T &, om0 B2

k=0

L&xeR & fav g, (x)1 £(x) &

2. B c>0 & Y ST W, e {x:f (x) < C} R, wwwamag, (x) 1 £(x) &1
3. xeR & o, wwaae g, (x)7 f(x) &1

4. Bt c>0 ¥ BT T w, Hﬂﬁm{x:f(x)ZC} W, e g, (x) T f(x) &

100. Let f: R —[0,0) be a non-negative real valued continuous function. Let

if f(x)
n (x) { :'ffx)<n’

B (%)= {2— 776

7 7(x)e [ZUZ—*!]

n2"-}
And g, (x)=4,(x)+ X ¢,,(x). As nT w0, which of the following are true?
k=0

1. g,(x)7T f(x) for every xe R

2. givenanyC>0, g,(x)7 /(%) uniformly on the set {x:f(x) < C}
3. g,(x)7 £ () uniformly for x e R

4. givenanyC>0, g,(x)T f(x) uniformly on the set {x (f(x)=2 C}

101. 71 o A1 | & AT Feot & ITEOT F A TET ACRSF W X, X, ... 1
T oAt A A wla T TS P -
1. P(X,>log n 3eidel: 301% n21% fAw) =1
2. P(X,>2log n &AdeT: el n21 & forg) =1

3. P(X,,>%logn3ﬁ-i?i?f: 3® n21 & P =0
4. P(X,>logn, X,..>log (n + 1) Heiel: 3 n>1 & faw) =0

§/46 BJ/13-4AH—3B

Downloaded from https://pkalika.in/que-papers-collection/



( PKalikaMaths) (42)

43

101. Let X, X, ... be independent random variables each following exponential distribution with

mean 1. Then which of the following statements are correct?

1. P (X,>lognforinfinitelymanyn21)=1
2. P(X,>2lognforinfinitelymanyn21}=1

3. PX.> % log n for infinitely manyn >1)=0

4. P{X,>logn, X,.1>log(n+1)forinfinitely many n 2 1)=0

1027 &F n>1 & AT 4, cR auy, :R->{01} &l

0
T xn(x)={1 e,

3 |
A & g(x)=limsup z,(x) (STET A=)

@UTA(x) = liminf 7, (x) (3fcitam) &

AR (x)=A(x) =1 & @ winzm ¥ fov wwm o 3fae ¢ afF a7 9
frxe 4, 8l

2. 9gg(x)=1 @t h(x)=0 F oar@fincm & AT tdm & 3fedca § die
U™ xed, Bl

3. afg(x)=1 @wh(x)=0 ¥ @ WAk21 & fw Rfse quis &1 @ e
n,n, ... & J¥acaxe d, Tl

s aRg(x)=h(x)=0 & A Whnzm & QAT m & 3RET § A0F o7 T &
& oxed, &

102. let 4, R for n>1,and y, : R = {0,1} be the function

0 if x¢4
Zn (x)={1 i:fiiAZ

Let g(x) = limsup y, (x) and A(x) = liminf y, (x).

-

1. ifg (x) = h(x) =1,then there exists m such that for all 2 mwe have x€ 4,.

2. if g(x)=1and h{x) =0, then there exists m such that for all n2m we have x € 4,.

3. i g(x) =1 andh(x) =(0then there exists a sequence #,n, ...of distinct integers such
thatx e 4, foralik2>1.

4 i g(x) = h{x) = Othen there exists m such that for all 2 mwehave x ¢ 4,.

Downloaded from https://pkalika.in/que-papers-collection/



(P KaikaMaths)

44

103.m(o,1)wﬁmm/‘ﬁ@faﬁamuwmdaa%?

L fl)=

2. f(x) = Xxsin !
x
3. f(x)=sin !
x

sinx
4. Jlx)===
103. Which of the fuu!owing functions fis uniformly continuous on the interval {0,1)?

1

L flx)==
X

2. f(x) xsm—

3. f(x) =5 m -~
sin x

‘)=

104, 5181 z U wiFAS TEam § aur i=o1 & ]z,2+|z—3,2+lz—6il2 N FATH HITET

HT 7
1. 15
2. 45
3. 30
4. 20

104, The minimum possible value of ]zl2 +lz—3l2 +|z—6i|2, where z is a complex number and

i=+-1,is

15
45
30
20

PWN

105. Sigla=(a,,...,a,) UF @ag IR @Ry & @ FLR SR,
SO x))= ax +--+ax, & 9ART & AT &F Df0), 0 9T f & 3adesT &

A a1 R daalgdas & 9
. (Df)(0) R" AR &% & 3@+ wfafs &1

2. [(B)(0)]@=af
3. [(D)(0)](@)=0
4. [(Df)(O)](b)zalbl+---+anb"forb=(b_l,...,b")
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195, tet /1 R” — R

non-zero vector. ietD

be the map J
f(0) deno

e

e
te the derivative of fat 0. Which

G x,, where a=(q,,...,q,)is a fixed

of the following are correct?

1. (DA(O)is a linear map from R"to R

2. [(o)(O)]@=la

3. [(or)(0)]@=0

a. [(DF)(0)](®)=ab + - +ap,ford=(b,...0)

106. 7 fFF.F, R’ >R wom

~% o X s .
2 F{x,x)=——7.¢ ar B

Fix,x =
IK 12 ~} x}z

2 )
Xy X, T X
YT T T ?
b
. OF, _ ok
ox, Ox
Af ~
¢ ‘ 9] Of —~ o=
2. W s we 1 RYH{O, e\‘ R = ¥Eod § aF L-=F dg-=F @l
ox, ox,
A Ar
L2y £ AN - N I Cf G My
3. W T T R 2';\1\‘0; - R FH FRFATZ 715 © c‘.‘!:a;'—w-:F; a¥r—— = F, g
% %,
4.0 & Bad 1 DR,
Foaeg § @i DWW
ax,
105. tet F, K, ! R* -» Rbethe funct

AE AR
Y [ 1G5
ox, Ox
Vo a
N . % N ; i f
2. There exists 2 function 1 R \4{(0,&} 1> Rsuch that ——= K, and —=F,
’ ox, %,
%) af
3, There exists no function f: R’ ‘(‘(Q 3\‘3 — R such that ——f— =F and ——=F
. uxi 5x2
4. There exists & function f1 D — R where D is the open disc of radius 2 centred at (2,0},
oL £
O g
which satisfies —— = F; and Aj =F,onD
dx, o,

147, 7ol 9 A, R7

F soaETad § awlxeR’ T

Az, Ay =7gF{d(x.y):yed}] T

s =5 W Regy, e 4 # d(, 1) =dkx 4) ¥ gy Fieew § 3%

oy

LA R? F FS Q:iqLd e

ERSEER g1

A, R? @ HE
A, R &7 &
4 A, R? T @B

o

L2

FREd ERLLICEE! ’é“i
INFT Fgd FIFY gl
INET TNEE 3‘3’@311/&& ’é’ﬁ

107, iet A be a subset of RPandx e R?. Dencte d{x, A}-—-inf{d(x,y} :yeA}. There exists a
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point y, € Awith d(y,,x) = d(x, A), if

1. Aisanyclosed non-empty subset of R”

2. Aisanynon-empty subset of R”

3. Aisany non-empty compact subset of R?
4. Ais any non-empty bounded subset of R”

108,36 B : R > R I16% p>0% et @ et w81 Agle)= | /)t & v

1. 3T wera

2. Tl BeleT

3. Had BT W IEHANT A5
4. F A Had 7 IEHET

*+
108. Let f: R — R be a continuous function with period p > 0. Then g(x)= IP S (t)dt isa
X

constant function

continuous function

continuous function but not differentiable
neither continuous nor differentiable

pwN e

109. AT T z= xviy FUT £ R* > R? &, aor BT f(x,3)=f(2)=2* ="~y 2xp) e R? &
A 75 (Df(a) a 9 & raFeler w Rfdse war & P S wlw S @@
1.(DMa) h=2a h, ST&T a=a+ia, TAT h =hy+ih, §1

a -a
2.(Df(a) =2 (azl alz} a=(al,az)elR2

3. R*4T f wahdr B
4. Bl ae R?1{(0,0)} & W, o & Fo wwicy o7 udy &)

109.  tetz=x+yand f:R* — Rbe the function f(x,y)= f(z)=2z* = ** =32 2xp) e R, Let
(D) denote the derivative of fata. Which of the following are true?

1. (Df{a) h =2 a h, where a=a,+ia, and h =hy+ih,
, a, -a
2. (Df)(a)=2( : 2), a=(a,a,)eR?
' a, 4

3. fisonetoone on R?
4. Forany aeR? \{(O, O)} , f is one to one on some neighbourhood of a.

110. 70 5 A Rga 3ferrer 07) # v 9N 3iwt 1 woewT B, AWML AR
THHAR e Bolet §1 o F & 7y afy §2
1. f 9REg &1 '
2. f TIRIHS: TH IR FoT Tl
3. £1{0,7) W 3asHery §
4. £,(0,7) W w3l 9R#AT g3l W rawpereir §1
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110. Let A be the set of rational numbers in the open interval (0,7) and f: A — R be a uniformly

continuous function. Which of the following are true?
1. fisbounded

2. f is necessarily a constant function

3. f is differentiable on (0,7)

4. f is differentiable at all the rational points in (0,7)

ou 8u O*u Ou
mmﬁ%mma—a 5—; peg
BT exp(i(k-3+wt)) F gF & & F WeT &, @k wa@mmm
gy &, 9ur w T 3R g A '
.R® # 5 dal & 3R TEar B
2. F6 das L & 916 YA A TR B gl
3. F], WA aX W, GFT t F ATY WEEH: 39 TF A T gl

4 Broa: ¥ RUreR® F AT teuAEa: oiEg €

120, X=(x,,x,,x;) e R°& U =arain

111, Let the heat equation

2 2 2
ou_ 2+a u+—a——— 120, =(x,x,,x,) €R3

Bt —Ox - Ox—Ox
admit an exponential function exp(i(k -X+wt))as its solution, where k is a nonzero constant
real vector, and w is a constant. Then the solution

1. remains constant on certain planes in R3

2. repeats itself after a certain length £

3. has, in general, an amplitude decaying exponentially with time ¢
4

is bounded uniformly for X € R*for a fixed ¢

112.@%@%%?%%@#%&
Fu lou 10

ot ror o6

i u(a,e)zf(o),w AN FAT §, S f UF f§ar =1 Geel gl 99 TS W-
gt faffr &7 3UGlT AT § a9 3c9e QUFROT W o H AW A Hod

ulr, )P aEg T 0 # IadF 27 F A AEdr gl & fow

1.0 FWONcHAF =gl af Akall

2.0 YA B THAT ¢, o 30 TRufT A g IR g

3.0 UdlcA® g TSl §, 9UT 39 ufa & 3@et quiis gar @ifgul
4.WW%Tm{l,ﬂ’sinne,r"cosne}%aﬁnWW“T\UﬁEF%I

=0;,0<7r<q,0<£0<27

112, Consider the Laplace equation in polar form:
Ou 10u 1 0%
"——7+——"'+—-‘2°'——'—2‘=0,' O0<r< a, 0<8 <27
or" ror r° oo
. satisfying u(a, )= f(6), where f is a given function. let o be the separation constant that
appears when one uses the method of separation of variables. Then for solution u{r, &) to be
bounded and also periodic in  with period 27,
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o cannot be negative

o can be zero, and in that case the solution is a constant

o can be positive, and in that case it must be an integer

the fundamental set of solutions is {1, r" sin n6, I’ cos n@}, where nis a positive integer.

Lol ol s A o

113, gaAgTdT Wl THieoy y(x):i}sin(w SE)AS, & faw uffererol @y A @er gag

I ReraToft weret y(x), 9T A 94T BF @iy, §
1 A=2/nm, y(x) = A(sin x — cos x)
2. A==2/m  y(x)=B(sin x + cos x)
3. A==2/m,  y(x) = B(sin x — cos x)
4, A=2/n y(x) = A(sin x +cos x)

113. For the homogeneous Fredholm equation
y(x)=Afsin(x + O)(¢)dC,
0

the eigenvalue ) and the corresponding eigenfunction y(x), involving arbitrary constants A and B,

are
1. A=2/nm y{x) = A(sin x ~ cos x)
2. A=-2/n y(x) = B(sin x + cos x)
3. A=-2/z y(x) = B(sin x - cos x)
4 A=2/xz . y{x) = Alsin x +cos x)

114. TR f8g 0 & 3maE O v fIvs & Wi & an F R el e st & weiew
RO AT & TCH A M,, M, JUT M; HRTl AR I, I, @ I, Siscd 3ot §

e 7 & sl @xiE@a &
L MM +MIIL+MM,
) MM My

[l 12 13

M}l +M;+M}

4. MUY+ M+ MI?
rd
114, Consider the motion of a rigid body around a stationary point 0. Let Mi, M, and M; be the
components of the angular momentum vector along the three principal axes. Let 1, I, and I, be
the moments of inertia. Which of the following are conserved?

L MM A+MI,+MH,
M} S M . M?
I] ]2 [3
ME+ M2+ M}
4 M+ M+ M
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115, TATeAd: HIFOT HFA flx) ) ¥ e & Tyt 39 sEees & FuiRa & & T s
%:Z%r +20)— f(x —2h)|+ TR 9 &I ST STEl h>08! A T f7 f par
srawes @ RS ST § AU, x-2hdWx+2h & fA H uw Ry p I @S
2T e oo § ¥ T ¥ e 82

I A (VA

5 —2f“i<r;>hi

3. —f"Y(¢)h

. —fg )R
12

115. Consider a sufficiently smooth function f{x). A formula for estimating its derivative is given by

%zzlg[f(x+2h)—f(x —2h)]+error term

where h > 0. Let f” denote the nth derivative of f and let £ be a paint between x — 2h and x + 2h.
Which of the following expressions for the error term are correct?

A (L
2

, 2O
3

3. =Sk

. fen

. 12

116. TREF AT TUROT HaHel TEFIT v = flx, ¥) ; ylxo) = Yo & HEAHS § Tt 3T &
& faw F-ger (A & S &
y(x + h) = y(x) + wiFi{x, y) + Wy Fr (X, Y)
Fl (X/y) =hf(xly)
Fy (x, y) = hf (x+ ah, y + fF1).

T T wy, s, o TATF F EROT ¥ AT IREFT AT 2 a% § Az
¥ (3, 3 we o(r) B

%W%ﬁwﬁmﬁ@raﬁﬂﬁaﬁm$m’éﬁ
1 wi=¥,w,=%;a=1, =1

2. wi=2w,=1;a=1/2,f=1/2

3. wi=1/3, w, =2/3; a=3/4, f=3/4

4 wy, =3/4, vv2=1/4;a=;,ﬁ=2

116. A Runge-Kutta method for numerically solving the initial-value ordinary differential equation
v =flx, y) 5 y{xo) = Yo

is given by (for h smali)

S/46 BJ/13—-4AH—4A

Downloaded from https://pkalika.in/que-papers-collection/



(PKalikaMaths) (49)

50

yix + h) = y(xj + wiFi{x, y) + w, £y (x, y)
Fl. (XI y) = hf(xl y)
Fo{x, y) = hf (x + ah, y + fF;).

The objective is to determine the constants wy, w,, a and f such that the above formula is
accurate to order 2 (that is, the error term is O(h%). Which of the following are correct sets of
values for these constants?

wi=¥,w, =V a=1,4=1
wi=2w,=1;a=1/2, =172
wy=1/3, w,=2/3; a=3/4, f=3/4
wy=3/4, w,=1/4;a=2, =2

pwnNPE

117. SiST GHEOT & 39357 & f’:—sdt x(1)=3, x(2)=18 (W@ xs% 2) &1 T\ [
|

A O ruafrad A smar
1. x=t'+2
2. =1—5t3 6
7 7
3, x=5£-2
4, x=5+3

117. The extremat of

2).52
It—Sdt,' x(1)=3, x(2)=18
i

{where J&E—gx-;) using Lagrange’s equation is given by which of the following?

1. x=t'+2
15, 6
2. x=—1Ff +—
, 77
3. x=5t-2
4, x=5t2+3
118. 94H Hife & 3RF 3aFmd THHOT p +q = pg @& pE—Z;ZC—, qE%%, F AN H

A ot o &7 @ Fla-d o &2

1. 3RIFT Hif¥F 3racher @ElewoT F Fv @ifife gHeor
T A Y. Qs S S
l-g 1-p -pg p+q O

2. GIfe @HAFHIOT FT Th §F q=b &, SEIbIET &

) b
3. p&T HIF 'Hrrr.p=5—_—l g

4. mwwﬁz=%x+by+a, g 8T a aur b I E

S/46 BJ/13-4AH—4B
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118. Consider the first order PDE

119

Oz 0z

+g=pq where p=—_—, g=—.
p+q=pq P o q Y

Then which of the following are correct?

1. The Charpit’s equations for the above PDE reduce to
dx dy dz dp ig

l-g l-p —-pg p+q O
2. Asolution of the Charpit’s equation is g = b, where b is a constant.

3. The corresponding valueof pis p = —[;—1

b
4. A solution of the equation is z=——1x+by+a, where @ and b are constants.

) 2
 OREAHA-AR GHEIT (9ATE) u"+Au=0, u(0)=u’(1l:)=0,u’s%,u”sz—x—;‘—,lec QT

Rrat) A Bk U IHOTCHS Wi B RSt awar $ar et F @ #i @ '@
-,

119.

1. o & dAFesol AT e 3feaed § aur @aa ifRcsoll wed uE difes
T H guied A §

2. T F el A (k-%) g, aur dara A Rereol wae {sin(m%]x}gﬁ
gl .

3. YA & el #ET(k+1) & au daa sfeesolt wo {sin(k+1)x) @9 E

4, THIE & WS JarEade ARAeIOE A o 3ifddea 78 81

Consider the boundary value problem (BVP)

d*u

du .
u'+Au=0,u0)=u'(m=0,u'= ;l—)-cu’ = e A €C Let k denote a nonnegative integer .

Then, which of the following are correct?

1. There exist eigenvalues of the BVP and the corresponding eigenfunctions constitute an
orthogonal set.

2
1
2. The eigenvalues of the BVP are (k +Ej with the corresponding eigenfunctions

fan{i+2)s

3. The eigenvalues of the BVP are (k+1)2 with the corresponding eigenfunctions
{sin(k + 1));}.
4. There exists no nonreal eigenvalue for the BVP.
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120. WRTAE FIT THEAT (WH1H) & =xy", 1(0)=0, (xy)ER xR | TR ar P & @

dx
HlT-0 T@Er &7
1. & fix,y)=xy"’ e fafteeq wfaeyr &1 y=0 & fRar o aHcT Ay & el o
GATYTA FET Tl
2. YA & U FEfAdg gol &1 3eaed &l
3. WA & Y o o1 3if&aca 78 &
4. YTHTE & Teh F AOF goll & 3faaa &)

120. Consider the initial value problem (iVP) % = xy%, y(0)= 0, (xy)ER X R.

Then, which of the following are correct?

1. The function fix,y)=xy'”’ does not satisfy a Lipschitz condition with respect to y in any
neighbourhood of y=0

2. There exists a unique solution for the IVP

There exists no solution for the IVP

4. There exist more than one solution for the IVP

w
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Some Useful Links:

1. Free Maths Study Materials (https://pkalika.in/2020/04/06/free-maths-study-material /)

2. BSc/M Sc Free Study Materials (https://pkalika.in/2019/10/14/study-material/)

3. M Sc Entrance Exam Que. Paper: (https://pkalika.in/2020/04/03/msc-entrance-exam-paper/)
[JAM(MA), JAM(MS), BHU, CUCET, ...etc]

4. PhD Entrance Exam Que. Paper: (https://pkalika.in/que-papers-collection/)
[CSIR-NET, GATE(MA), BHU, CUCET,IIT, NBHM, ...etc]

5. CSIR-NET Maths Que. Paper: (https.//pkalika.in/2020/03/30/csir-net-previous-yr-papers)
[With Latest Que. Paper]

6. Practice Que. Paper: (https://pkalika.in/2019/02/10/practi ce-set-for-net-gate-set-jam/)
[ Topic-wise/Subject-wise]

7. List of Maths Suggested Books (https://pkalika.in/suggested-books-for-mathematics/)

8. CSIR-NET Mathematics Details Syllabus (https://wp.me/p6gY UB-Fc)

9. FreeVideo Lecturesfor CSIR-NET, GATE, SET, Asst. Prof. ..etc
https://www.youtube.com/c/PKALIKA

Download JAM/NET/GATE/SET...etc Que. Papers at https://pkalika.in/que-papers-collection/
Telegram: https.//t.me/pkalika_ mathematics  FB Page: https.//www.facebook.com/groups/pkalika/
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