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Fxam Date 25-Jul-2024
1) PART A
Question No. 1/ Question ID 704019 Marks: 2.00

The hypotenuse of a right triangle, whose sides are integers, is 17 cm. Its area

in sq.cm is

1 not calculable due to insufficient data
2. 60

3. 068

4 225

Tep FHPIOT AT, fSrerehl ity quifer Teame &, & ol 17 cm 81 g37ehT a7 AT, 3 &the]

AT STET & BRUT 3T &
60 &l
68
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2 (Chosen Option)
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Question No. 2 / Question ID 704004 Marks: 2.00




The graph shows the growth curves for three independent populations (A, B,
and C). The growth model for each of these populations is

where N(t) is the population at time ¢, N, is the initial population and r is the
per capita growth rate.

Nt

time

If ry, 15, 1 are the intrinsic growth rates of populations A, B, and C
respectively, which of these statements is true?

Ty = ¥g = T¢
TA = ?"B — ?"C
Ta = T8 > Tc
T4 == 53 > g
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T, = Tg = T¢

Q> 1= TI¢

Ty, = 1 > 1¢
Tp > Tg > I
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Question No. 3 / Question ID 704014

Marks: 2.00




By selling two items at the same price, a person gains 20% on one item and
loses 20% on the other. Then over all

he neither loses nor gains.
he loses 5%.
he loses 4%.
he gains 4%.
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Question No. 4 / Question ID 704002

Among finches males and females have one of the three colours — Red, Blue or
Yellow — on their head. During the mating season, males and females pair up
randomly. For a large population of finches with 50% red, 30% blue and 20%
yellow coloured individuals among both males and females, what is the expected
number of pairings between red males and yellow females if the total number of
pairs formed is 100007

1. 2500
Z2: 1500
3. 1000
4. 600

R q Hre fhat & (R e @ eted, fielr a1 dierr, § & fbefl U T b Bl 81 G g H R T Tl
gigfeed ©9 9 Sie 9T &l fthal i faermet e § =R g J1e13i] 21 9 50% cffef, 30% et 3K
20% Wiet ¥ & RRI dlet Ul & 1 TS 58 S § Wiel 6l gof €T 10000 & <l alfef 4R & =2
3R et = T ATaTal & dia 9 aret Site! el ST TweaT fhaT 87
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Marks: 2.00

Question No. 5 / Question ID 704009

Marks: 2.00




In a district, every second teacher who teaches chemistry also teaches physics
and every third teacher who teaches physics also teaches chemistry. The ratio
of teachers who only teach chemistry to those who only teach physics is

3:2
12
2:3
2:1

T 7ol H, TG AT TG dTell 8% SURT 3T it fas #f gemr & 3R wifie & gom
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Question No. 6 / Question ID 704018

In a class, among the boys B is taller than 10 boys, but shorter than 13 others.
Among girls, G is taller than 6 girls, but shorter than 8 others. Two boys and three

girls are shorter than B, but taller than G. If no two persons have the same height,
then in the entire class, B is

1. taller than 21, but shorter than 18 others
2. taller than 20, but shorter than 18 others
3. taller than 20, but shorter than 19 others
4. ftaller than 19, but shorter than 19 others

T T A, TPl # B, 10 el & e &, fbg 31 13 9 foT 81 il & G, 6 ergfahal 3 widl &,

fobeg 3 8 < f&7refl 81 91 eigeh siR el erefebari B ¥ o 2, fobg G 9 ofd &1 7@ it 8¢ b febedt &
fhd) DI oiaTS THM el &, IXI HETH B

21 fRa & e 2, fobg 3wy 18 9 fa &1
20 TAfRAT ¥ <97 &, fohee] 377 18 9 faT &
20 2AferRa 4 oidn &, fobq 3 19 2 fawrT &1
19 efR 3 o4 &, fdig 31T 19 I f3T 81
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Marks: 2.00

Question No. 7 / Question ID 704013

Marks: 2.00




Out of a class of 100 students who can speak at least one of English or Hindi,
41 students can speak English. 21 students can speak both English and Hindi.
How many students can speak Hindi?

58
80
59
38

At fenffy 67 we g femeff 3us ar &= 7 § SIS va 9T Sgegedd: did 9 &, 3 ISt
qleT G- aTet 41 faemeff &1 21 faemeff MY 3l afk <t 9t a8 fava faemelf &<t et gaa
&7
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58
80
59
38
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(Chosen Option)
(Chosen Option)

1
1
2
2
O 3
3
4
4

Question No. 8 / Question ID 704012 Marks: 2.00

il | W | R wof & forg <rfarss faepey
oose the best alternative: p
CURRY is to SPICE as is to COLOUR,  Ser (a1 AIRan)  forg Fteragi g =it o ferq 4T
feRwer® (H-am)
1. CANVAS
2. fofd
2. PAINTING
3. BRUSH 3.
4. BRIGHTNESS 4, 9B
O 1 (Chosen Option)
1 (Chosen Option)
O 2
2
O 3
3
O 4
4

Question No. 9 / Question ID 704008 Marks: 2.00




A cylindrical container has a tiny hole at the bottom. The container is initially
filled to its brim with water. If T is the time taken for it to be completely emptied,
the graph of height of the water column as a function of time is closest to
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Question No. 10 / Question ID 704005 Marks: 2.00




An experiment consists of tossing four fair coins independently. The outcome of
the experiment is considered favourable, if the number of heads is greater than
the number of tails. The probability of a favourable outcome from a single
experiment is

1
2
3.
4
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Question No. 11 / Question ID 704016 Marks: 2.00

In a class of 30 students, those with roll numbers 1 to 20 secure an average of
72% marks, while those with roll numbers 11 to 30 secure an average of 75%
marks. If the average marks of the entire class are 70%, what is the average
marks of roll numbers 11 to 20 (in percent)?

68
74
78
84

30 farenferat i foneft wam & 3 fRremelf R et Fav 1 3 20 & G 3ivd 3id 72% &, wafe o faemeff
TP XieT 4R 11 3 30 & SIeb 3{1RAcT 3/ 75% 21 Al G bl & IR 3feb 70% & o el e 11 2
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Question No. 12 / Question ID 704017 Marks: 2.00




The son was born when his mother was 28 years old. The father is older to the
mother by 4 years. If the current ages of the father and mother are in the ratio
9:8, what is the current age (in years) of the son?

WM =
[y S-SV V]

U & S &b R FRIhT AT BT 3R] 28 Y off) fOre Hi 9 4 a9 g1 81 I fArar 3R A7 Y aci e SRy
&1 FUT 9:8 &, Y Y Y e 31 (anf &) fapaft &2
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O 3 (Chosen Option)
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4

Question No. 13 / Question ID 704007 Marks: 2.00

What would be the minimum number of notes for Rs 4849 if notes are available
only in denominations of Rs 2, 5, 20, 50, 5007?

1. 19
2. 20
3 21
4 22
afE Feaa Rs 2, 5, 20, 50, 500 ¥ 81 Al IYer<el &l Al Rs 4849 o fo7Q A1CH bl =7 T faveit

19
20
21
22

O 1
1
O 2 (Chosen Option)
2 (Chosen Option)
O 3
3
O 4
4

sl o3 e %

Question No. 14 / Question ID 704006 Marks: 2.00




An athlete running on a track falls short of the finish line by 10 m when she runs
at a constant speed for a given time. If she increases her speed by 20%, she
overshoots by 20 m in the same time. What is the length of the track?

1. 134 m
2. 156 m
3. 160m
4. 164 m

few U w2+ ver gr Uap R 71fey ¥ Sl &Y U etfad [ NE 3 10 m 9 %8 Sl 81 afe g8
3T T BT 20% T il &, 9 a8 I T H FHII W1 & 20 m IR gl SITet 81 uer & ofdrs fbast
Y

134 m
156 m
160 m
164 m
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Question No. 15 / Question ID 704020

Rajesh went to Sunil's house situated 1km North-East of his house. From there,
he went to Arjun’s house that is situated 707 m South of Sunil’'s house. What is
the distance between Rajesh’s current location and his house (fo the nearest
metre)?

1. 800m

2. 600m

3. 707m

4. 1000 m

RIoTeT Y BR G 11T, Feav-gd Reerd Yriter & R 71T T8T ¥ 98 Si9) P 8- AT 91 YAl D ER
Sfaor s 707 Y. B g 4R Reyd &l Aoier &t aoiq Refer & I9a ar & 53 (1. = Frpea) face & 2

1 800 m
2. 600m
3. T7m
4. 1000 m
O

1
1
2
2

O 3 (Chosen Option)

3 (Chosen Option)

O 4

4

Marks: 2.00

Question No. 16 / Question ID 704003

Marks: 2.00




The length of bristlemouth fish is uniformly distributed between 2 and 4 inches.

If a fisherman randomly catches 5 bristlemouth fishes, what is the probability that
at least one of them will be 3 inches or longer?

1. 0.03125
2. 0.15625
3. 0.84375
4. 096875

TSR HBel i Tiells 2 3R 4 5 & dter b G U U TR 81 IfS PIS TH3RT AGHD W
¥ 5 faReemIIY TOleRl B UdhSdl & dl S BH 4 & (bRl U & 3 § IT I id Bi+l Bl AT
feperit &7
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Question No. 17 / Question ID 704011

On a one-way road, to demarcate 4 lanes, line segments of 3.5 m length are
painted with gaps of 3.5 m along the length of the road. What is the total length
of the painted lines (in m) over a 350 m stretch of the road?

300
400
525
700

ot Uap-oRhT sd TN 4 ol (o) BT HiFifdd @i & fof¥ 3.5 m & TRIell UX 3.5 m o ¥l @
S DI caIsdd Uc [T ST 81 §S® & 350 m b b U¥, UT 1Y 1T w1 Wl P gt aials (m )
fra=T &7
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300
400
525
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Marks: 2.00

Question No. 18 / Question ID 704015

Marks: 2.00




A group of 540 persons is to be seated row wise such that the number of persons
in each row is 4 less than in the previous row. Which of the following number of
rows is not possible?

co O O

1.
2.
5 3
4. 9

Ueh g foraH 540 @Ifth 8 Sre URhaR S UK Sa1T 9T € fd Udidh s & g &l ufth & 4 @FT
¥ €1l Frforia wierall & Tt dfcRi < i <t e v el 87
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o1
1
O 2
2
O 3 (Chosen Option)
3 (Chosen Option)
O 4
4

Question No. 19 / Question ID 704001 Marks: 2.00




The diagrams show the distribution of trees in two forest patches A and B. Each

patch is divided into smaller “quadrats”. The number of trees in each quadrat is
shown. Which one of the following statements about the means (x) and standard
deviations (&) of the numbers of trees in the two patches is true?

Forest Patch A Forest Patch B
1 1 1 1 1 2 0 0 0 0
t | . |lml=x | 1 ol oo o] o
1 1 1 1 1 0 0 0 7 0
£ |1 |2l ] s o |lw|[o| o] o
1 1 1 1 1 0 0 0 0 b

1. u(4) = u(B),0(4) = o(B)
2. pu(A) > u(B),a(4) > o(B)
3. u(A) = u(B),a(4) < a(B)
4. p(4) < pu(B),0(4) <o(B)
few ¢ o F Sier & el A SR B A gl & IR 29l €1 9iie T BIe ags (@areve) 3
frverr foparm mam 81 9l el A gt Y G by <eriam T 81 fAY ¢ el F A i 6T pe Q&

foet & gail T & & H1ex (u) 3R 7 fame (o) fvas de 87

Forest Patch A Forest Patch B
1 1 1 1 1 2 (1] 0 h] 0
o <all 8 B o | o | 0o | oo
1 1 1 1 1 1] 0 0] F o]
1 1 1 1 i 1] 10 o a 1]
1 1 1 1 1 i [§] 0 i} B

1. u(4) = u(B),a(4) = o(B)
2. u(A) > p(B),a(4) > a(B)
3. wu(A) =u(B)o(4) <o(B)
4. u(A) < u(B),o(A) < o(B)
o1
1
O 2
2
O 3
3
O 4
4

Question No. 20 / Question ID 704010

Marks: 2.00




A ring is rolling along a straight track as shown. The topmost point of the ring is

marked.
@

Which of the diagrams shows a possible position of the ring at a later time,
relative to the original position (shown by dashed circle)?
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2) PART B

Question No. 1/ Question ID 704031

Marks: 3.00




01 0 0
Let A= (1] g [1] [1] , and consider the symmetric bilinear form on R* given by (v, w) = v Aw, for v,w € R%.
0O 0 1 1

Which of the following statements is true?
1. A is invertible
2. There exist non-zero vectors v, w such that (v, w) =0
3. (u,v) # {u,w) for all non-zero vectors u, v, w with v # w

4. Every eigenvalue of A? is positive

0

0 1 0

JqE A= | g 001, o R W (0, 0) = otAw @ v,w e & S o) g1 afonfia wnfi G wweE w@
0 0 1 1

faor &1 =1 9 B 91 BeH 9 2

1. A BT B

2. U RITR A& v, w @ W & {55 AT (v, w) =08

3. It oRIR AfCRl w, v, OAF 0T v £ w B, (u,0) # (u, w) BT
4. A% % Mt AMMe&IUIe HIT UATHS §

(Chosen Option)
(Chosen Option)

1
1
2
2
3
3
4
4

Question No. 2 / Question ID 704048 Marks: 3.00

Consider a solid circular cylinder of radius 2 meters and height 3 meters of uniform density. If the density of
the cylinder is p kg/meter®, then the moment of inertia (in kg meter®) of the cylinder about a diameter of its
base is

1. 487p

2. 43mp

3. 24mp

4, 4wp
UHTHAM T dlel U 319 gt deid UR faaR & [Sieeh! fAsar 2 Hiek 31k 3dTs 3 HieR 81 I1S detd &1 99dd p kg/meter®
&, 09 919 &I 3 AR b A & HIUE STscd 3g0f (kg meter” ) 81T

1. 48mp
. A3mp

. 24mp

:IE-LAJI\J

Awp
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Question No. 3 / Question ID 704041 Marks: 3.00

Consider the initial value problem (IVP)
y(x) =+/ly(z) +¢, zeR,
#(0) = yo.

Consider the following statements:

S1: There is an ¢ > 0 such that for all 4, € R, the IVP has more than one solution.
S2: There is a yy € R such that for all € > 0, the IVP has more than one solution.

Then
1. both S, and S, are true
2. S, is true but S, is false
3. 5, is false but S is true

4. both S, and S, are false

31 uRfie 7 T (1IVP) &R faar &

A= geraea) W faar &9

ST THE T ¢ > 0 & fb WMt yy € R & AT IVP BT T A 31ftib gt &
52: T Vil 5, ERE Bl = 0% 6T IVP BT VR B EA &)

dad
1. S, deIT S, Al I &

.S, G g oifdha S, 3 &
.S, AT Al S, T2
. S, deT S, AF 3 &

BoOow oM
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Question No. 4 / Question ID 704050 Marks: 3.00




Let X be a random variable with cumulative distribution function given by

0, ifer<0
Flz)=< = ifo<z<1
1, ife>1

Then the value of P (% < X< z) + P(X =0) is equal to

7
T e
11
36
13
36
17

36

A fb X 3 Hedt ded el d1el Jgfede =R &

0, g r <0
Flz)=<¢zl, wo<e<1
1, I x> 1

1 3
dd Pl - < X < —
(<x<3

o
36
11
2. i
36

13
36
17
36

) + P(X = 0) &I 9H 14 & @R &
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Question No. 5 / Question ID 704043 Marks: 3.00




Let u = u(x,t) be the solution of the following initial value problem

uy + 2024w, =0, xRt =0
w(x,0) =up(z), z€R

where u, : R — R is an arbitrary C'* function. Consider the following statements:

S;: If A :={x e R:u(x,t) <1} and |A;| denotes the Lebesgue measure of A, for every ¢t > 0, then |A;| = |4y,
vt > 0.
S»: If ug is Lebesgue integrable, then for every ¢ > 0, the function = — wu(x,¢) is Lebesgue integrable.

Then
1. both §, and S, are true
2. S, is true but S, is false
3. S, is true but 8, is false

4. both 8, and S, are false

M 16 u = u(e.t) AH IRMNE 97 907 1 8 &

uy +202du, =0, zeRt>0
w(x,0) = up(z), z€R

&l ug - R — R W O Bold 21 7 BeE O fagr &3

S AR A, = (v eR:ufat) <1} 2TATTAB ¢ > 0% fAT | A,| GRT A, &7 @< 79 33 gar, aa v > 0 & fag
[A¢] = |Ag| Bl
So: AfS uy W AHATBAID ©, A8 TAB ¢ > 0 P [T B 2 v ulz, t) AT GHDBAI &

GE]
1. 8, AT S, aHI A B

. S, e € @IfosT S, 3T &

. S, I & oifeb S, 3 2l

BoOw N

. S, dAT S, &I 3T Bl
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Question No. 6 / Question ID 704038 Marks: 3.00




The number of group homomorphisms from Z/150Z to Z/90Z is
1. 30
2. 60
3. 45
4. 10

Z/150Z A Z,/907 AHg-FATBTRATH] Pl HeaT &
1. 30

60

45

10

Ll

(Chosen Option)
(Chosen Option)

O O O O

1
1
2
2
3
3
4
4

Question No. 7 / Question ID 704047 Marks: 3.00

Let « be the solution of the Volterra integral equation
'T1
[ {— + sin(t — T)] u(T)dT = sint.
40 2

Then the value of u(1) is
1. 0
2.1
3.2
4, 21

af et e e o g
.[ot B +sinft = T)] u(T)dT = sint.

qd w(l) BITHHA &

O O O O
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Question No. 8 / Question ID 704033 Marks: 3.00




Let f be an entire function. Which of the following statements is FALSE?
1. If Re(f), Im(f) are bounded then f is constant
2. If elBelNI+ImiN] is bounded, then f is constant
3. If the sum Re(f) + Im(f) and the product Re(f)Im(f) are bounded, then f is constant
4. If sin (Re(f) + Im(f)) is bounded, then f is constant

A b f B8 dF d2aifve e &1 4 gaaa] B I BIH I7 30 22
1. AR Re(f), Im(f) WREG 8, 79 f 3R B
2. g elReNI+HIm()| qReg &, 99 [IRRE
3. AR AT Re(f) + Im(f) T OB Re(f)Im(f) TReg ¢, a9 f 3RS
4. afe sin (Re(f) + Im(f)) YREG &, 06 f 3R 8

O O O O
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Question No. 9 / Question ID 704055 Marks: 3.00

Let X, X5 be a random sample from a population having probability density function f € {f;, f1} where

1 = 1 .
| MRE |fUEJ-.£2 and fale)y= 14 1 |f0§x§4
0 otherwise, (0 otherwise.

For testing the null hypothesis Hy : f = fo against the alternate hypothesis H, : f = f,, the power of a most
powerful test of size o = 0.05 is equal to

1. 0.4625
2. 0.5425
3. 0.7625
4. 0.6225

" b X, X, Wifdedr oed Bei f € {f,. f,} dielt s ¥ & argfese ufdeef &, ser
1 J
fc](-‘ff)—{ A0Sz <2 aRo<a <4

derr fl(.-;,-)—{4
AT 0 37T
depfctes RBETT H, : [ = f, &b fabg MRIEUI ORBEAT Hy : [ = f, P WRIOT &g AT o = 0.05 dTel AfRiaH
Tteror &1 orfed fe1 & RTER &

1. 0.4625
2. 0.5425
3. 0.7625
4. 0.6225

L= N

o1
1
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Question No. 10 / Question ID 704060 Marks: 3.00

Consider a petrol pump which has a single petrol dispensing unit. Customers arrive there in accordance with
a Poisson process having rate A = 1 minutes. An arriving customer enters the petrol pump only if there are
two or less customers in the petrol pump, otherwise he/she leaves the petrol pump without taking the petrol
(at any point of time a maximum of three customers are present in the petrol pump). Successive service

times of the petrol dispensing unit are independent exponential random variables having mean % minutes.
Let X denote the average number of customers in the petrol pump in the long run. Then E(X) is equal to

1. 7/15
3. 3/5

3. 11/15
4. 13/15

T UG 99 W UTeT S dTelt dodet Ueh SIS 2| W o b UTed Ugldd 49 0 Wil (Poisson) & 4w & 3rq%d A = 1 fime
P X A 3Td &1 37 1T TP Ugied 9T B F2l bt dt BIdT & afe, agr a1 a1 &l & BH UTedh Ugled 99 H &, 37921 I8
femT 9gia foig Ugiel uu 81 <1 & (et M 99 3ifdesan diF s Ugiad Ua A 39f&d I&d €) | Uglal oA aTail #eiH g1

N BTei Bl ITRIR THI-rafoar % e & Wi & A1 Wi s WIS AGBF =R &1 WH b Ugiar 99 & e At
refoprfeies 3ad | X B a9 B(X) i S e &

1. 7/15

2. 3/5
3. 11/15
4. 13/15
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Question No. 11 / Question ID 704057 Marks: 3.00




An analyst considers standardized values of observations on three variables, consumption ('), saving (S) and
total income (7'1) so that they have zero means and unit variances. She further considers disposable income
(DI) where DI = C + S. In the simple linear regressions of DI on TI, DI on C and S on T, the regression
coefficients are 0.8, 0.5 and 0.4, respectively. There are 21 sample observations. Sample covariances and
variances are calculated with divisor 20. Then, the value of sum of squared residuals in the regression of DI
on S is

1.5
2.10
3.15
4. 20

®Ig faertftienr diF =R 3T (), a9d (S) deT $ed 31 (71) & THdefol & AHDIPGd AT R faar ol & a9 fb
3 ALY [T T WRVT Uebeh & | fUX a8 Wa1d 3R (D) R faaR &xdl € 518l DI = C + S 81 TI W DI, C W DI a1
TIW S & T HEH HATSRICT § FHISOT TOTIeh sHA2L: 0.8, 0.5 d2T 0.4 §1 Hfdeel & 21 wdderor €1 wideel agvaron
2T YRRUI bl TUET fepToTes 20 & A1 $l STdl 81 09, S W DI & THIY™0T & difiepa aferel (squared residuals) &
0T T 9= A= g

1. 5
2. 10
3.15
4,

)
o

O O O O

A WWNN ==

Question No. 12 / Question ID 704051 Marks: 3.00




Let {X,, | » > 0} be a homogeneous Markov chain with state space § = {0,1,2,3,4} and transition probability
matrix

0 1 2 3 4

0/1/4 0 0 3/4 0

1 0 1 0 0 0
p=2[1/3 2/3 o0 0 0
3l 3/4 0 0 1/4 0

4\ 1/8 1/8 1/2 1/8 1//8

Let o denote the probability that starting with state 4 the chain will eventually get absorbed in closed class
{0,3}. Then the value of « is

6

21

11

a1

8

21

10

21

1

qH fb { X, [ n > 0} FERTHATE S = {0, 1,2, 3,4} T (71 HBHUT UTBaT HIFg dTcit HHIT Hicbld Y@l &

0 1 2 3 4

0/1/4 0 0 3/4 0
- 1 0 0 0
P=2["1/3 2/3 20 0 0
3| 3/4 0 0. 1/4 0

a4\ 1/8 ' 1/8 1/2 1/8 1//8

AT 4 F Y% 1B YW 3ddd: Tgd atf {0, 3} A @A 8 51T, TS Wifdesdr 31 « I e fFar sarg | a9 o &1
EICRCIS I

6
1.5

11
21

21

10
21

O O O O

AR WWNN ==

Question No. 13 / Question ID 704059 Marks: 3.00




The expected number of distinct units in a simple random sample of 3 units drawn with replacement from a
population of 100 units is

99 £
T B [
(100)

99°
2. 100 - 757

997
1003

99 \*
B Hw o
3 (100)

100-3FTgal Pt Fafee T UidRTA & H1ef fAHTel 7€ 3 gHEal & b Wt Agfess ufdesf § fii= gwrsal & uwfera
T e &

99 3
1. 3= (ﬁ)

993
1002

992
2+ 1008

09 \*
4.3_(ﬁ)

3.2+

2. 100

O O O O

AR WWNN ==

Question No. 14 / Question ID 704046 Marks: 3.00




Let B(0,1) = {(x,y) € R?|2? +y% < 1} be the open unit disc in R2, B(0,1) denote the boundary of B(0,1), and
v denote unit outward normal to 9B(0, 1). Let f : R? — R be a given continuous function. The Euler-Lagrange
equation of the minimization problem

1 1 :
min g — /f |Vu,|2d:r:dy + = // e"ld;rdy -+ / fuds
2 [ )b 2 /JB.1) JoB(o.1)

subject to v € CY(B(0,1)) is

{Au = —ue*" in B(0,1)
du :
=1 on aB(0,1)

9 Au = e + finB(0,1)
"lu=0 on 9B(0,1)

{Au =ue' in B(0,1)
3

du .
e —f on aB(0,1)

du :
ag TH= = f onagB(0,1)

{Au = uet” in B(0,1)

R2H B(0,1) = {(z.y) € R:22+ y? < 1} fIgd T Tftbpt B o1 9B(0,1) F B(0, 1) Bl uRelier & s &3, ger » @
SB{O,I)WWEWWﬁﬁﬁEﬁIHﬁ%I.RZALQHHHWE'HTWT?IHTSIuEC”(B(O,l}}ﬁﬁ‘cﬂ?{

GATHIBIUT HRET
y ) 1 j ,
ming — |Vu| dedy + = e dady + fuds
2 JJBo.1 2 /JBoy Jagw.1)

&I 3TI-A TSt fA 8T
{f_\u e B(0,1) i
1

o ; 8B(0,1) W
v

9 Au= ue" —I—j B(0, l)ﬁf
uw=10 dB(0,1) 9
Au = ue" (U,l)ﬁ
d“ ——f @#B(O,)W

;:— uet (0, l)ﬁ
+u=f 0B(0,1) W
o1
]
O 2
2
o 3
3
O 4
4

Question No. 15 / Question ID 704037 Marks: 3.00




How many arrangements of the digits of the number 1234567 are there, such that exactly three of them occur
in their original position. (E.g., in the arrangement 5214763, exactly the digits 2,4 and 6 are in their original
positions. In the arrangement 1243576, exactly the digits 1, 2 and 5 are in their original positions.)

1. 525
2. 35

3. 840
4. 315

HEAT 1234567 b 37l & QH fa=aml b wiwar 1 8 597 gerge i 3id 3ot qo Rafd # vgd €2 (o fob fa=am 5214763
| 37a 2,4 AT 6 JATTY 39T 7ot FRATGal § §1 fI=aT 1243576 W 31 1, 2 a1 5 I 3191 g fRAfaal # €1)

1. 525
2. 35

3. 840
4. 315

(Chosen Option)
(Chosen Option)

o O O O
DR WW NN =

Question No. 16 / Question ID 704054 Marks: 3.00

Let X,, X, be a random sample from N(0,0?) distribution, where ¢ > 0 and N(u,0?) denotes a normal
distribution with mean ; and variance o2 Suppose, for some constant ¢, (e(X? + X3),00) is a confidence
interval for variance o2 with confidence coefficient 0.95. Then the value of ¢ is equal to

1. —21n(0.05)

2. —21n(0.95)

5 ___ WA
" 2In(0.05)

1
Ao - 3
21n(0.95)

X1, Xo B N(0,0%) g4 ¥ ¥ refeee ufdeel A, S8l o > 0 8 &1 N(u, 02) GRT AT g T HIOT o2 dTell THTHIR e
sftia g1ar 81 "M b 5} 37 ¢ & AT (¢(X2 4 X2), o0), THRT o2 BT 0.95 faaegdr quties arett, Ues faeawar siawra
B dg c BRI AA A B RS §

1. —21n(0.05)
2. —21n(0.95)

1
£ R
21In(0.05)

1
4 ~ 2In(0.95)




—— NN omOm <
O O O O




Let X,..... X, be a random sample from a distribution with the probability density function

2?1 ifo<z<1
z|f) = ! :
f(x16) {0, otherwise .

where # > 0 is an unknown parameter. The prior distribution of # is given by

e if0>0.
) = ' .
" {0. otherwise.

The Bayes estimator of § under squared error loss is

12
1' 10
Lo Zlan_-
i=1
11
2.

3. =1
13
10

2+ InX,
4. =4
11

(=1 WTfepd! B Bed aid ded H 8 X, ..., X, d1giced fdel 2

9_1 v
fzlo) = B8 afEo <z <1
0, 31T .

T8l ¢ > 0 Qe 31371d 9Tl &1 ¢ b1 g ded (ad a1 Sirar &

ge—? TREH>0
7(f) =
0 31T |

arifged FfC &1 (squared error loss) & 3THIA 0 T o1 3TBAS o

12
1. 10
1- Z In X;
i=1
11
2.

10
2 — Z In X;
i=1

10
3+ Z In X;
i—1

3. =
10

2 +ZlnX1-
i=1
4. 11

WW NN 2=




Question No. 18 / Question ID 704053 Marks: 3.00

Consider a distribution with probability mass function

%, ifz=0
L ifz=1
r|8)y={2 :
f(z]6) g if 2 =2
0 otherwise,

where ¢ € (0,1) is an unknown parameter. In a random sample of size 100 from the above distribution, the
observed counts of 0,1 and 2 are 20, 30 and 50 respectively. Then, the maximum likelihood estimate of ¢ based
on the observed data is

1, i

5/7
1/2
2/7

BB D

= AIfdedr ™= Bed dTel §ed TR fdeaR &9

=2 g 2 =0
- W A
T =
£ qfe 2 =2
0 3mgen,

STET 0 T 337Td rael €1 HUR ¢ de o 3mmra 100 & argfese wfaest 0, 1 dem 2 & udfafara mor wwer: 20,30 9 50 &1
a9 gddfeld 3iTbel & ATIR O ¢ FT 3fddan GHTfadr 3Tdad (maximum likelihood estimate) &

T

5/7
1/2
2/7

2 B

O O O O

AR WWNN 2=

Question No. 19 / Question ID 704032 Marks: 3.00




For a quadratic form f(z,y,z) € R[z,y, 2], we say that (a,b,c) € R* is a zero of f if f(a,b,c) = 0. Which of the
following quadratic forms has at least one zero different from (0,0, 0)?

1. 22 + 22 + 322

2. 2% 4+ 2% 4 322 — 22y

3. 2%+ 2% + 322 — 22y — 2yz
4, 22 4 2% — 3272

feETdl |HETd f(a,y, 2) € Rlz, y, 2] & (A, AfE f(a,b,¢) = 0 A AT EH BEA & b f BT R (a,b,¢) € B? 81 AR A A B
3 TEETet FHETd BT (0,0,0) F VAT BH F BH Tb T 82

1. 22+ 292 4+ 322
2. 2%+ 297 + 327 — 22y
3. 22 + 2% + 322 — 22y — 29z

4, x?% 4+ 2y? — 327

o O O O
WW NN =

4 (Chosen Option)
4 (Chosen Option)

Question No. 20 / Question ID 704058 Marks: 3.00

Let Xy, X1,....Xu(p = 2) be independent and identically distributed random variables with mean 0 and
variance 1. Suppose Y; = Xy + X;,i = 1....,p. The first principal component based on the covariance matrix
of ¥ = (Y,...,Y, )T is

>

i=1

TinE
2 2579

)
P =t

1,

g~

= e X, X, .0 X, (p > 2) HIE () T THROT | dlel Ub-HHIAG: sfed Wd3 dgfed R &l AH b Y; = X + X0 =
L...,p8lY = (Y1,...,Y,)" & HERRUT 37g W AR WH &4 6 (first principal component) &




o O O O
DR WW NN =

Question No. 21 / Question ID 704023 Marks: 3.00

Let C be the collection of all sets S such that the power set of S is countably infinite. Which of the following
statements is true?

1. There exists a non-empty finite set in C
2. There exists a countably infinite set in €
3. There exists an uncountable set in C

4. C is empty

A 1o ¢ U vt Wl S T HUE & ST OTd-aqed TUHd: 3Fd 81 3 § | B 671 added 9 €
1. ¢ ¥ ve e ufifid a=aa ffga €
2. ¢ W U MOE: 3Ed gy fAfgd @
3. ¢ W U U e fAfgd @
4. cRaa g

O O O O

1
1
2
2
3
3
4
4

(Chosen Option)
(Chosen Option)

Question No. 22 / Question ID 704030 Marks: 3.00

Let V be the real vector space of 2 x 2 matrices with entries in R. Let ' : V — V denote the linear

transformation defined by T(B) = AB forall B € V, where A = (g ?) What is the characteristic polynomial
of 17
1. (2 —2)(z - 1)

2, 2%z —2)(z—1)
3. (z—2)%(z -1)?
4. (22 —2)(z2 —-1)

arafae gfafeal are 2 « 2 3reggl t afeer aafe &1 v & fFeftd HIfS) e Ha&ed SR 7: Vv - VB 1(B) = AB

(T 1 < v 3 for) % grT wfonfia ey, srafs A — (3 ‘}) 21 7 1 ifaifoTe TgTS T &2

1. (2 —2)(x—1)

2. 2%z —-2)(z—-1)
3. (z—2)%(z —-1)?
4. (22— 2)(z2-1)




(Chosen Option)
(Chosen Option)

o O O O

1
1
2
2
3
3
4
4

Question No. 23 / Question ID 704028 Marks: 3.00

Let A be a 10 x 10 real matrix. Assume that the rank of A is 7. Which of the following statements is necessarily
true?

1. There exists a vector v € R'” such that Av # 0 and A%v =0
2. There exists a vector v € R'° such that 4%u #£ 0
3. A must have a non-zero eigenvalue

4. A7 =0

T 10 x 10 IEATAD ATHE A FAOQI G A B BIE (rank) 7 &1, a1 79 7 F DI [1 F24A 3M9THd: T &2
1. W AfEer v ¢ R &1 37T & IS99 fdT Av £ 0T A20 =0 &
2. U8 Tier v e R0 &7 37f%ded & o fdw A20 £ 08
3. A ®T R AfictaifTie 7 g & =nfey

4, AT=4
o1
1
O 2
2
O 3 (Chosen Option)
3 (Chosen Option)
O 4
4

Question No. 24 / Question ID 704034 Marks: 3.00




Consider the contour ~ given by

p 28 for @ e [0,7/2]
v(0) ={ 14 2¢%%  for g € [x/2,37/2]
pied for & € [37/2, 2]
Then what is the value of f e ?
+2(2—2)
1. 0
2. mi
3. —mi
4, 2xi
A=t ofe - R faar &
a4 afe o e [0, 7/2]
Y(0) = { ¥+ 2% GRG0 € (w2, 37 /2]
g24d afe 0 e [37/2, 2n]
1.0
2. mi
3. —wi
4. 27i
o1
1
O 2
2
O 3
3
O 4
4
Question No. 25 / Question ID 704022 Marks: 3.00

o
Let S = {:;.- ceR:x>1and H > 22}. Which of the following is true about S?
1. S is empty.
2. There is a bijection between S and I
3. There is a bijection between § and R

4. There is a bijection between S and a non-empty finite set

Aeifes = (ks> land [0 > nf @ sEARA A AT L

1. SRaa g

2. § 3R N & ot T Yebeb! TSI &

3. § 3R R & o< U Tdbeh! 3B &

4. 5 3R v 3Ra IRfAT THd & S T T 3TesTed ¢

O 1
b




O
BR WW NN

Question No. 26 / Question ID 704049 Marks: 3.00

Let Ay, A;, A3 be events satisfying 0 < P(A4;) < 1 for i = 1,2, 3. Which of the following statements is true?
1. P(A; | A5)P(As | A3) < P(A, | A3)

P(A; | A3)P(As | As) > P(A1 N As | Ay)

(Ay | A2) + P(A; | A3) > P(A; U Ay | Ap)

(

"U

2.
3%
4, P 41|42)+P(42|A3 <.P 41|43)

A B A, Ay, Ay TR EeAR 9 i = 1,2, 3 & g wifdasdr 0 < P(4,) < 1 B dg< &t 81 7 ¥ F o a1 weq adt
2

1. P(A, | A2)P(Az | A3) £ P41 | A3)
2. P(A, | A3)P(A; | Ag) > P41 M Az | As)
3. P(A; | Ag) + P(A3).A5)> P(A; U A;z | As)
4. P(A; | As) + P(Az | A3) < P(Aq | A3)
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 27 / Question ID 704036 Marks: 3.00

For a complex number a such that 0 < |a| < 1, which of the following statements is true?
1. If |z] < 1, then'|1l —az| < |z — a]
2. If |z —a| = 1= az|f'then |z| =1
3. If |z] =1, then |z = a| < |1 - az|

4. If |1 —az| < |z—al, then |z| < 1

Tt wfEsy ST o, 56 fAT 0 < |a| < 18, 74 gaaa # 9 3F 91 93 €
1. 8% |z) < 1,9 |1 — @z| < |z — q]
2.9fE |z —a| =1 —az,dd |z| =1
3. AfE |2| = 1,d9 |z — a| < |1 —az|

4, R |1 —az| < |z—al, a9 |2| < 1

O O O O
DR WW NN =




Question No. 28 / Question ID 704045

If the value of the approximate solution of the initial value problem

y'(x) =z(y(z)+1), z€R
y(0) =3
at » = 0.2 using the forward Euler method with step size 0.1 is 1.02, then the value of 3 is
1. 0
2. -1
3. 2
4.1
A o aRfie AF Tawn
y'(x)=2(y(zx)+1), zeR
y(0) =4

Marks: 3.00

&1 TRUT-3THR 0.1 & I 3T 3HeR {dfth BT 3UFIT Bd §U Hf~he &l Bl ¢ = 0.2 TWHA 1.02 8, dd 3 BT HH [

1. 0
2. -
3.2

O O O O
WW NN =

4 (Chosen Option)
4 (Chosen Option)

Question No. 29 / Question ID 704025

What is the cardinality of the set of real solutions of e* + » = 1?
1. 0
2.1
3. Countably infinite

4. Uncountable

" + & = 1 P IRATdD gl b A=A bt gq@Edr (cardinality) o= 82
1. 0
2.1
3. MUHE: 3Hd
4. 37UHYG

o1
1

O 2 (Chosen Option)
2 (Chosen Option)

0O 3
3

Marks: 3.00




Question No. 30 / Question ID 704021 Marks: 3.00

Consider the set A = {z € Q: 0 < (V2 - 1) x < v/2+ 1} as a subset of R. Which of the following statements
is true?

1. supA=2+2V3

2. supA=3+2V2
3. infA=2+23
4. ll’lfA=3+2\/;§

REAGEI A= {x € Q: 0 < (V2 - 1) 2 <2+ 1} BT oA | T 7 A B |1 goried I &2
1. supAd =2+2V3

) supA:S—I—Q\/ﬁ

. infA =2+2v3

. infA =34 20/2

Bow oM

(Chosen Option)
(Chosen Option)

O O O O
BR WW NN =

Question No. 31 / Question ID 704039 Marks: 3.00




Consider the ring
a, € Z: and a, # 0 only for finitely many n € Z}

RE{Z%X“

where addition and multiplication are given by

Y 0 X+ Y b X" =) (an +ba)X"

ned neL nel
(ZanX") (z bmxm) :2( )3 b) Xt
ne meL keZ \n+m=k

Which of the following statements is true?
1. R is not commutative
2. The ideal (X — 1) is a maximal ideal in R
3. The ideal (X —1,2) is a prime ideal in R

4. The ideal (X, 5) is a maximal ideal in R

= 919 R fdarR &¢

2= {Sonxs

neld

a,cZ: W neczomF@ATa, fﬂ%‘,ﬂ'?réwvﬁﬁﬁé}

STgT AT 2T Berd (e gRT fu e &
D e XU Y b X = Z[un +b,) X"
nel nel nek
(Z%X”) (E .';mxm) =3, ( 3 a,;fa,,l) X
nel meL ke \n4m=k
= A ¥ B 91 B2 9 22

1. TOTT R AT e 8

2. USTIEE! (X — 1) o1 R H 3o ureTiaet! &
3. UISIGe! (X — 1,2) @18 R H UM UTSIdei! @
4. TS (X, 5) 91T R o 32 UTSTige &

O O O O

AR WW NN ==

Question No. 32 / Question ID 704027 Marks: 3.00




Let A: R™ — R" be a non-zero linear transformation. Which of the following statements is true?
1. If A is one-to-one but not onto, then m > n
2. If A is onto but not one-to-one, then m < n
3. If A is bijective, then m =n

4. If Ais one-to-one, thenm =n

T AR &b BRI A : R™ — R™ Wiforg| 79§ J B 71 e[ 90 2
1. af& A Gbeh! € wlfds HBTED 8! 8, dd m > n
2. Ife A TEBIEH § olfded Uhdl A8l &, dd m < n
3. X A TP WBREE &, T m = n
4. gIe A Ubebl 8, dd m = n

O O O O

AR WWNN ==

Question No. 33 / Question ID 704035 Marks: 3.00

Let a,b be two real numbers such that « < 0 < b. For a positive real number r, define ~,.(t) = re* (where

2 -
tefo,2r])and I, = i / z—”uf:;. Which of the following statements is necessarily true?
- 276 /., (2 — a)(z — b)

1. I # 0 if r > max{|a|, b}
2. I, #10 if 2 max{|a|,b}
3. I, = 0if r > max{|al,b} and |a| = b

4. I. =0'If le| <r <b

T & o, b VY ARl SR € 5 o < 0 < b 21 Y YIS ardfaes T r & AT 4, (1) = ret (ST6T ¢ < [0,27] ©)
qauT I, = i/ %dz A givTfa fasar SiTaT 21 3 gaaet § ¥ ST aasd: I 2

omi )., (z=a)lz =0
1. I, # 0T r > max{|al, b}
2. I, # 0T r < max{|a|, b}
3. I,=0afEr> max{|al,b} d |a| = b

4. f,--—-ﬂuﬁfird <r<b

O O O O
DA WW NN =

Question No. 34 / Question ID 704026 Marks: 3.00




For each n > 1 define f, : R — R by

Ful@)= : ,zeR

where /~ denotes the non-negative square root. Wherever lim fo () exists, denote it by f(x). Which of the
following statements is true?

1. There exists = € R such that f(z) is not defined
2. flx)y=0forallzeR

3. f(x)=xzforallze R

4. f(x)=|z|forallze R

Ydb n > 16 U £, : R - R DI A T givifta ¥

falz) =

z? + —
')

STRT \/ STROTIC e B S el 81 STeT WO lim £, («) 37 ¥ 2, G /(o) GRT Froofia 1 i et 4
PHET T &7

1. QT = € R & fos fAg f(2) afonfad 78 @

2. Tz e RBTAT f(2) =08

3. M s e RFTAT f(2) =2 B

4. I 2 c R AT f(2) = || B

NN 2

3 (Chosen Option)
3 (Chosen Option)
4
4

@)
©)
O
@)

Question No. 35 / Question ID 704029 Marks: 3.00

Let -

b ‘: be a 2x 2 real matrix for which 6 is an eigenvalue. Which of the following statements is necessarily

true?
1. 24 — ab = 4¢
2.a+b=28
3.¢6=6
4 ab=10

TS 2 x 2 IAfdd ATHg @ ‘f) efSre forrest vas ifierfaroTes 71 6 €1 i § @ #F 1 Be 3aeddd: T &2

1. 24 — ab = 4e
a+b=28

fi= 0

& owop

ab =10

O 1 (Chosen Option)
1 (Chosen Option)




2
2
O 3
3
4
4

Question No. 36 / Question ID 704042 Marks: 3.00

Let » denote the solution to the boundary value problem (BVP)

(xyf)r—2y1+%=l. 1< z<el
y(1) =0, y(et) = 4et.

Then the value of ¢(e) is

Wl m ool m

1

e
I

Ll m

HH b o (7 gRATHT 9 I58T (BVP) &1 8 &

(Iy’)’—‘2y'+%=11 l<z<e!
y(1) =0, yle) = e

qG o(c) PIAT R

Lol m ool

Il m

O O O O

AR WWNN 2=

Question No. 37 / Question ID 704024 Marks: 3.00




Let (a.).>1 be a bounded sequence in R. Which of the following statements is FALSE?

1. if liminfa, = limsupa,, then (a,) is convergent

n—oc n—oc

2. if inf{a,|n > 1} = limsup a,, then (a,) is convergent

n—oo

3. if sup{a,|n > 1} = liminfa,, then (a,) is constant
n—oo

4. if sup{a,|n > 1} = inf{a,|n > 1}, then (a,) is constant

R T U UReg 3P (a,,),>1 WIToIQ| FH aerdeal # § I A 37 87
1. g lim infa, = limsupa, E)f, ar (an) ¥t &

T—+O0 =0

2. afg inf{a,|n > 1} = limsupa, &, al (a,) 3R &

n—oo

3. afe sup{ay|n = 1} = liminfa, ﬁ, ar (an) IR 8
TL—¥ O

4. gfe sup{an|n = 1} = inf{a,|n > 1} gL ar (a,) 3R &

O O O O
WWw NN =

4 (Chosen Option)
4 (Chosen Option)

Question No. 38 / Question ID 704052 Marks: 3.00

Let a point P be chosen at random on the line segment AB of length o. Let Z, and Z, denote the lengths of
line segments AP and BP respectively. Then the value of E(|Z, — Z,|) is

1. «
2. 2o
23

TS o & ¥ET s AB R fag P &l ageear g forar se | A1 b 2, q21 2, $Her 3@ @st AP a1 P B & oidrs fAfde
B B qd £(|Z1 — Zo|) I A FAH 2

1. a

O O O O
AR WW NN =

Question No. 39 / Question ID 704044 Marks: 3.00




If w=wu(x,t) is the solution of the initial value problem

Up = Uz, reER,t>0
u(z,0) =sin(de)+x4+1, z€R

satisfying |u(z,t)| < 3¢*” forall z ¢ R and ¢ > 0, then

buG) su(-L) -2
2]

2. u (%, 1) =1 ;,
3. u (% 1) + 2u (—g, 1) =2
4, u(%,l) = —'I.L(—g. )

M 16 u = u(e.t) A RS 991 g5

U= Ugr, z @R >0
w(z,0)=sin(4x) +z+1, zeR

BIgAE AT € R > 0% AT |u(x, 1) < 3e* BT HIR BT 8, dd

1. 'u.(%._l) —I—u(—%,l) =2

2. 'u.(%._l) = u.(—%,l)
3. u (%, 1) + 2u (—g, 1) =
s u() H(E 4
3 )
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 40 / Question ID 704040 Marks: 3.00

Let S be a dense subset of R and f : R — R a given function. Define ¢ : S —+ R by g(x) = f(x). Which of the
following statements is necessarily true?

1. If f is continuous on the set S, then f is continuous on the set R\ S
2. If ¢ is continuous, then f is continuous on the set §
3. If g is identically 0 and f is continuous on the set R\ S, then f is identically 0

4. If ¢ is identically 0 and f is continuous on the set S, then f is identically 0

A fb S A R BT A ITAGEAETd [ R s RUB Bed 8l g: S — R Bl g(x) = f(x) H IfoISd &) A=A @
P AT BT AT HB: T 82

1. af¢ f G S R HAd &, dd [ Y= R\ S U Fdd el

2. U ¢ T4 &, 99 f T 5 W Fad &
3. % ¢ FdRIATT: 0 B e f AYHT R\ S W Fad &, 99 f G THEd: 0 8T

4. e g HAJATHHMA: 0 & 7T [ HYIT S W Hdd &, a9 [ HIUHAAA: 0 I
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3) PART C

Question No. 1/ Question ID 704096 Marks: 4.75

Let S denote the set of all 2 x 2 matrices 4 such that the iterative sequence generated by the Gauss-Seidel
method applied to the system of linear equations

(-0
converges for every initial guess. Then which of the following statements are true?
1. (? g) €S
2. (;5 g) €8
3. (‘23 ;) es
4. (i g) €8
HT feb S Tt 2 < 2 3THRET A BT CHT A== & o ep Frteon
-0

& T W Ygerd TIE-A1gee fafel gRT SifHd GaRIgfieles 374spH Wedh AR 3gHM & iy 3aRd giar g1 ag A= o
A B § BT T B2

1, (;’ g)eﬁ
g)es

1
3

w

2.

—_

[ _l,\
et
m

9]

b
P R .
= b2

W b
o
M
195}

O o o d
DR WW NN =

Question No. 2 / Question ID 704092 Marks: 4.75




If 2y = =1 (), 22 = 22(t) is the solution of the initial value problem

_dzy

—— ==z Ia,

T 1+ xa
_tdﬁ‘?z

— = =11 — T,

dt : 2

x1(0) = 1,29(0) = 0.

and r(t) = \/a2(t) + x3(t), then which of the following statements are true?

1 r(t) 2 0ast — +oo

2. r(ln2) =e!
3. r(ln2)=2e!
4. r(t)e! =2 0ast — +oo

G 2y = w1 (t), 2y = xo(t) T URNTE 717 HAET &7 A &

dax

—t U-b1 '
— = —I 4 Ia
ft '

) )

2 — = —¥1 — I3,
et

21(0) = 1,22(0) = 0
AT r(t) = \/22(1) + 22(1) &, a9 [ H A B @ BeH 97 &2
1. r(t) > 09d t — +c0
2. r(ln2) = e
3. r(In2) = 2e~!
a

thet — 0 1 = +o00

0o O O O
AR WW NN =

Question No. 3 / Question ID 704080

Marks: 4.75




For z € C\{0}, let f(z) = %sin (%) and g(z) = f(z)sin(z). Which of the following statements are true?

1. f has an essential singularity at 0
2. g has an essential singularity at 0
3. f has a removable singularity at 0

4. ¢ has a removable singularity at 0

2z e C\{0} B AT f(2) = %sin(%) 2T g(z) = f(2)sin(z) TR B 77 § F BH F B T 22

1. f &1 0 W rfFard fafasar 8
g B 0 W fard fafasar 2
§ B0 W 3y fafgmar €
g B 0 IR 3797 fafazar &

B o K

O
NN 2

3 (Chosen Option)
3 (Chosen Option)
4 (Chosen Option)
4 (Chosen Option)

Question No. 4 / Question ID 704068 Marks: 4.75

Define f: k> — R by

yvet+yr
Fla:y) = S - T ifz#£0
0, if o =0.

Which of the following statements are true?

af :

1. %(o,n) exists
af .

2, %(D,ﬂ} exists

3. f is not continuous at (0, 0)

4. f is not differentiable at (0,0)
f:R2 5 R®I
fla,y) = {g i
0, if 2 =0
gRTufMa &Y A § T ol T peA g &2
1. W(n,n)sﬂiﬁaﬁ%

oz

af :
2. a(n,n)ﬁﬁaﬁ%"

3. (0,0) R f Fad T8l &
4. (0,0) &R f AABAAT T8l &

a1
1




2
2
]33
3
4
4

Question No. 5 / Question ID 704119 Marks: 4.75

Let X, X5, X; be a random sample from a continuous distribution having cumulative distribution function

F(t), probability density function f(¢), and failure rate function »(t) = 7 f(;)(’}' t > 0, where F(0) = 0. If

r(t) =1 for all ¢ > 0, then which of the following statements are true?

1
1. P(max{X;, Xo} < 1) = 5

1
2. P(min{X,, X5} >1)= =
£

3. P(min{X;, X,} < X3)=

4. P(max{X,, Xp} < X3)=

= Wb

AR 6 X1, Xo, X3 ST €1 B F(t), Ib&dT g9@ Bad f(t), a1 fabadr &R B 7 (1) = lf(—;,)(” t > 0 (Ter
F(0) = 0) aTel Had €T § Up Argfedd uldasl 81 afg Tl ¢ > 06 g v(t) = 1 B dl (41 § F BT § HAUT Fel 82
1. P(max{ Xy X5} <1) = %
2. P(min{X;, Xa} >1) = %
3. P(min{X1, X3} < X3) =

4. P(max{X,;Xp} < X3) =

o — Sl

O o o o
DA WW NN =

Question No. 6 / Question ID 704087 Marks: 4.75




Let 7 be an ideal of the ring Fy[t]/(#2(1—t)?). Which of the following are the possible values for the cardinality
of 12

1.1
2. 8
3.16
4. 24

"M b 1 a6 Faolt]/(12(1 — t)?) Y UTSTTaet 21 1 BT gg@ar (cardinality) & 4 # @ 9 & Iva 49 22
1. 1

8

16

24

2 I

1 (Chosen Option)
1 (Chosen Option)
2 (Chosen Option)
2 (Chosen Option)
3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 7 / Question ID 704115 Marks: 4.75

In a standard linear regression model, let k2 and &', respectively, denote the coefficient of determination
and adjusted coefficient of determination. Which of the following statements are true?

1. R < R?

2. R? increases as the number of independent variables increase
3. R® decreases as the number of independent variables increase

4 R >0

T AT Y& AHTS0T Aisel W, W4 6 12 den I sewer: fafRor uries qem wmmafSia frefvor qorie e o=a &) =
H ¥ P I BT el 82

1. R <R

2. R? 9¢dl & Si8-oI Ta3l =R Bl &1 gedl &

3. B’ g2l & SR-5 Wd wRI 6 Twar gadt &

4. B >0

o o o o
AR WW NN =

Question No. 8 / Question ID 704090 Marks: 4.75




Let = be the smallest topology on the set & containing
8= {[a,b) la<b; abe R}.
Which of the following statements are true?
1. 3 is a basis for topology
2. & is compact in the topology =

3. Topology 7 is the same as the Euclidean topology

4. Topology 7 is Hausdorff

A b - e R W O wrgan Aifeifie @ o
j3={[a-._t'))fa < b; a-._r')GR}

Ff=fea 8 i sl # 9 PR AT 2
1. FifEfaeht - & fdT 8 T 3UR 2
2. gifedfady - F i ¥ R Aga &
3. wifefadt - gfawrda wifrefad & aam ¢
4. ifeeifadl + e3%sIt ¢

0o O O O
AR WW NN =

Question No. 9 / Question ID 704088 Marks: 4.75

For which of the following values of ¢, does a finite field of order ¢ have exactly 6 subfields?

1. g =28
2. f=12%
g g=a
4. g= 2243

T H & ¢ & B3 791 & foig, Bife (order) ¢ & URfAd &F & Feed: 6 398 &2

T, g 918
2. g=2%
3, g=912
4, g =223

1 (Chosen Option)
1 (Chosen Option)
2 (Chosen Option)
2 (Chosen Option)
3 (Chosen Option)
3 (Chosen Option)
4 (Chosen Option)
4 (Chosen Option)

Question No. 10 / Question ID 704093 Marks: 4.75




Consider the boundary value problem (BVP)

(e=5%y") + 657y = —f(z),0 <z <In2,

(e* + Be?®)(Ce?* + De®), 0<¢<u,
G(x,8) =4 :
(€% 4 Be2)(Ce?* + De®®), z<€£<In2,
(Green’s function) is such that fnl"z G(x, &) f(£)d¢ is the solution of the BVP, then the values of B, ¢ and D are
1. B=-2C=-1,D=1
2.B=-2,C=1D=-1
3 B=2.0=1.D=1

4. B=2,C=-1,D=-1

=1 afieftar 9 9= (BVP) WR faaR &<

(€™®"y') +6e %"y = —f(z),0 < r <n2,
y(0) =10, y(ln2)=0.

(€3 + Be?®)(Ce* + De’*t); D0<E <,
(% + Be®)(Ce®® + De®*), x<£<In2,

G(‘ngJ = {

(F ) T ISR & 16 [ G(e, &) f(£)ds BVP BIEA &, 9 B, C 71 D & 7 fr &
1. B =89, G100 =1
B=-2C=1,D=-1

B=2C=10D=1

B P

B=%Cc 4 _J D& 1

O 0o o o

AR WWNN 2=

Question No. 11 / Question ID 704105 Marks: 4.75




Transition probability matrix of a homogeneous Markov chain with states 0,1,2,3 is

Which of the following statements are true?
1. state 0 is positive recurrent
state 3 is transient

state 1 is aperiodic and positive recurrent

2 b

state 2 is aperiodic and null-recurrent

3RRATIHT 0, 1,2, 3 AT feelt THIT ATl e BT HehHOT WTfddbar 3Tegg A+ 8

o 1 2 dg
0/1/4 3/4 0 0
MNlL 6 @™

=]

212/3 0 1/3 0
3\ 0 0 2/5 3/5

gl f AP T 2
1. AET ) YATHS GARTE &

2. 34w 3 UL §
3. AT 1 3T T AT S JRTad ¢

4. AGRAT 2 TN & deT -YATad! &

O 0o o o

AR WWNN 2=

Question No. 12 / Question ID 704066 Marks: 4.75




Consider the improper integrals

T 1
1= [ vt
and, fora >0 . ;
1. The integral I is convergent
2. The integral I is not convergent
3. The integral I, converges for a = 1 but not fora =0

4. The integral I, converges for alla > 0

I d GG

- 1
_,[r — d..f:
/;2 vsin
delt o > 0 & ey,

R fdar & | A & 9 BH A T 93 22
1. HHIG [ AFERT &
2. GGG 1 3t el &
3. a = L& fowwwred 1, faRd 2T € @fdd o = 0 & fog 78
4. BT @ > 0 & [IQ AR 1, FMHERA grar g

[ O I R I R

AR WW NN ==

Question No. 13 / Question ID 704109

Marks: 4.75




let ¥ = 13" X, X1y = min{X,,...,X,} and X(,,, = max{X,,..., X,.}. Which of the following statements
are true?

Let Xy,..., X, (» > 2) be arandom sample from a (-4, 26) distribution, where 4 > 0 is an unknown parameter.

. di ; : Xn
1. Maximum likelihood estimator of # is min {Xu)- %}

: e : : K
2. Maximum likelihood estimator of # is max {—X(l). é }}
3. Method of moments estimator of ¢ is 2X

4. Method of moments estimator of 4 is %

A b X, ..., X, W Ud FderE = U (-0, 20) dfed argfedd TR € STET 0 > 0 Teb 313d U &1 afE X = 1578 X
Xy = min{X1,..., X, } T X(,) = max{Xy,..., X} 8, & A=A I BI7 q F2H L1 &

. K
1. Hﬁﬂﬁﬁﬂmmmm{)(m. ‘ J}%’

2

. X
2, Mﬂsﬁm—cmmrﬁmwmax{—){m. ; J}”a*

3. 0 T T fAfE 37dhcid 2X 8

4. qu;ﬂiff‘rﬁlw%

0o O O O
DR WW NN =

Question No. 14 / Question ID 704067 Marks: 4.75

Let f: R — R be a continuous and one-to-one function. Which of the following statements are necessarily
true?

1. f is strictly increasing
2. f is strictly decreasing
3. f is either strictly increasing or strictly decreasing

4. fisonto

A {6 f: R — R Idd Ud Tl Haid ¢ AE 8 ¥ BiF 9 BT A1a9dhd: T 27
1. f ged: aduT 8
2. [ Ged: €M &
3. [ 4T dI ged: IHHM ¢ UT ged: BHHA §
4. [ 3TEBEH ¢




O O

AR WWNN ==

(Chosen Option)
(Chosen Option)

O

Question No. 15 / Question ID 704094 Marks: 4.75

Let B(0,2) = {[;r:, y) eR?:2? +y% < 4}, and 9B denote the boundary of B(0,2). Assume (a,3) # (0,0),k € R,

and w« is any solution to
{—Au =0 in B(0,2),

aulz,y) + H?(ﬂ:,y) =1+ (2?2 +y?)k ondB,
1%
where v(x,y) is the unit outward normal to B(0,2) at (»,y) € 9B. Consider the following statements:

g 1+ 4k
Si: If 3 =0, then there exists a (o, y0) € B(0,2) such that |u(zo,yo)| = ||J:T|
1

So: If a =0, then & = " A
Then
1. S, is true but S5 is false
2. S, is true but S; is false
3. both 5, and S, are true
4. both S, and S; are false

qH & B(0,2) = {(:;.’.._y) eR2:a2 42 < 4} §, dAT B GRT B(0,2) P! AT fid &t 21 °4H b (o, 8) # (0,0),k € R,
dMu A HI P e &

—Au=10 B(0,2) ﬁl‘

aul(r,y) + _ﬁg—ﬁ(;r, y)=1+(z2+9y)% OBTR,
STEl (,y) € 8B W B(0, 2) &1 Vb dfeqal e v(x, y) ¥ Ffera g1 1 aerdedi o1 faar &3 :
Si: A B = 0, T B (20, yo) € B(0,2) T FBR & & (w0, yo)| = L Lﬁ” 2l

sz:aﬁarn,am:_% 2l
dd

1. 5, AT & Aifh S, 3§
S A B oifdsd S) H\ &
. S, qAT S, THI HA &

. S, AU S, EHI I B

»owoN

O 0o o o

AR WWNN 2=

Question No. 16 / Question ID 704078 Marks: 4.75




Let gi(z1,22) and gqa(y1,y2) be real quadratic forms such that there exist (u,us),(v1,v2) € R? such that
qi(uy,us) =1 = ga(vy,v2). Define g(xy, 22,51, 42) = q1(x1, 22) — g2(y1,2). Which of the following statements are
necessarily true?

1. g is a quadratic form in z,, 22, y1, 42
2. There exists (t1,t2) € B2 such that ¢, (¢;,t2) =5
3. There does not exist (s, s2) € B2 such that gz(s;,s2) = 5

4. Given a € R, there exists a vector w € R* such that ¢(w) = o

qﬁ;%ql(:ﬂl, J"g)ae” E}z(yl,yg)@mﬁﬂswwgfﬁ ('U.!,UQ), ('I.-‘],'b‘g) (3 ]RQ %ﬁ?(;l(ul,fag} == QZ('Ulslt-]Q}
gi qﬁmﬁﬂﬂ%ﬁ? Q'(;J’.-’l_..’IJQEyL,yg) = q_]_(.’!‘,‘l,;L'Q) - qg(yl,ygj. ﬁqﬁ#?ﬁqﬁiﬁm I GREG T 'ﬂ?T'g"

1. @1, 20, y1,y2 W g TG THETT &

2. WT (t1,:) e RZIAMEAA A B TH qu(ta.t2) =5 ¢

3. T (s1,50) € R2 3 a H 781 & B ga(s1,82) = 58

4. B RATT o c R P fey taTER W e R FARA X BB g(w) =0 &

[ O I R I R

AR WW NN ==

Question No. 17 / Question ID 704062 Marks: 4.75




Let > ° , a, be a convergent series of real numbers. For n > 1 define

- an., ifa, >0
" 0, otherwise;

B, — an, (fap < 0
0, otherwise.

Which of the following statements are necessarily true?
1. A, »0and B, - 0asn—co

2. If - | a, is absolutely convergent, then both 3> | A, and 3.7 | B, are absolutely convergent

n=1

3. BothY° , 4, and Y-, B, are convergent

4. If 3> | a, is not absolutely convergent, then both "> A, and Y7 | B, are divergent

n=1

HH fb 357 | o, aRdfdds STl B AMER A €1 n > 1 b f6g, ofviied &3 :

n=1
- s Tfe o s L
"0, e

B“ _ {U-TE.-_ qﬁ n < 0

0, 3=gar
= % O B9 A P27 3agsd: I 82

1. Ap = 0dUT B, — 0, 9d n — oc
2. gfC Y0 | a, FRUGE: AMERT €, d@ QAT S| A, @er 302, B, FRUsE: sthiardt §

n=1 n=1

3.3 A, aean Y B, AT faart €
4. A 3> | a,, FRUE: HAMEART 78T 8, ag aHl 00, A, @1 > | B, AYARI &

n=1

1 (Chosen Option)

1 (Chosen Option)

2 (Chosen Option)

2 (Chosen Option)
O 3

3

4 (Chosen Option)

4 (Chosen Option)

Question No. 18 / Question ID 704085 Marks: 4.75

For two indeterminates =z, y, let R = F3[z] and S = R[y]. Which of the following statements are true?
1. Sis a principal ideal domain
2. S/(y* + «%) is a unique factorization domain
3. S is a unique factorization domain

4. S/(x) is a principal ideal domain

AW B R = Fyf2] S = Rly| € &l 2,y A Aufd &) fq gl § A s A q@a &
1. S Ve H&U TUTSTIdelt Uid &
2. S/(y? + «?) Teb 3AfedId UM &ed Wid @
3. S Hfgdta TUH Ted uid §
4. S/(x) TP 3T TOTSTdc! Hid 8




0o O O O
DR WW NN =

Question No. 19 / Question ID 704074 Marks: 4.75

Let A be a 4 x 4 real matrix whose minimal polynomial is 2 +z+ 1 and let B = A+ I,. Which of the following
statements are necessarily true?

1. The minimal polynomial of B is 22 + 2 + 1
2. The minimal polynomial of B is 22 —z 41
3. B3 =1,

4. B34+ 1,=0

HH {6 A T 4 x 4 didfde ATHE &, e Afcis dgua 2 + o + 181 AR B = A4 L, B dl (4§ § B § BeA
TGP d; T &7

1. BHI AU ggie a? o+ 18
2. BH AfUSIGUE 22 — 2 + 18
3. B =14

4 B34+ 1, =0

01
1
2 (Chosen Option)
2 (Chosen Option)
3 (Chosen Option)
3 (Chosen Option)
O 4
4

Question No. 20 / Question ID 704063 Marks: 4.75

Define f: R — R by f(x) = z|z|. Which of the following statements are true?
1. f is continuous on R
2. fis differentiable on R
3. [ is differentiable only at 0
4. fis not differentiable at 0

[R5 R f(x) = || R ARG B A9 & @ B & 29 I &2
1. RR fdd &
2. RIR [ AqHeAT &
3. f a0 R ATHAIT &
4. 0 R f NAPANT T8l &

1 (Chosen Option)
1 (Chosen Option)

2 (Chosen Option)
2 (Chosen Option)




O
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Question No. 21 / Question ID 704104

Marks: 4.75

Let X and Y be jointly distributed continuous random variables with joint probability density function

2 ifo<cz<y<?
flz,y) =< Y "
0., otherwise.

Which of the following statements are true?

1 1
17, PLX —‘Y—.l—.—
(<2 ) 1

e | =

2. E(Y) =

qH fb X deT Y Hgad HU § dfed arefede =R g ol fiy dgad uifdesdr g+ Bed 9 &

E, TRo<r<y<?2
fley)=q ¥
0, 4TI
foret gereat ® & BT F WE €2
‘I.P(X<% }’—,1)—3
1
2. B(Y)=
3 P(X<§

o o o o
AR WW NN =

Question No. 22 / Question ID 704084

Marks: 4.75




Let ® and S be non-zero commutative rings with multiplicative identities 15,15, respectively. Let f: R — S
be a ring homomorphism with f(1z) = 1s. Which of the following statements are true?

1. If f(a) is @ unit in S for every non-zero element a« € R, then S is a field
2. If f(a) is a unit in S for every non-zero element « € R, then f(R) is a field
3. If Ris a field, then f(a) is a unit in S for every non-zero element a € R

4. If aisaunitin R, then f(a) is a unitin §

R AT S BT AR AR To1d A {5 UHTHS dedHed AL 1k, 1g Bl [ : R — S CH Io1d HHTPIRAT & foiad
T f(15) = 15 B A gl ¥ A PR AT 2

1. T f(a) TAP YRANR A9 a € R P feiq S | g1 2, a9 S Teb vaiA &

2. I f(a) TP LR 39T € R B T S ¥ g1 &, a9 f(Rk) TP 98 3
3. gfE R U HeMT &, a9 P AT HdTd o ¢ R B AT f(a) Tb SIS B

4. AR RT a THSHIE S, ad S F f(a) T 9BIS &

O 0o o o

AR WWNN 2=

Question No. 23 / Question ID 704091 Marks: 4.75

Consider the initial value prablem (IVP)

oy osin(y(x))
Y (o B AN e |,
y(0) = wo.

Then which of the following statements are true?
1. There is a positive i, such that the solution of the IVP is unbounded
2. There is a negative y, such that the solution of the IVP is bounded
3. For every y, € R, every solution of the IVP is bounded

4. For every iy, € R, there is a solution to the IVP forall z ¢ B

=1 arfi® 7 g (IVP) W fadar o
T — sin(y(x))
Peli= m, reR,
y(ﬂ) = Yo-
GERCL=R: Bk ke ko e r

1. UHT BIE ¥ATHB 4, 59 UBR & b IVP &1 &t 3raRag &
2. UHT BT FUTHS y, 59 IHR & b IVP &1 g7 tRag €

3. UAB g, € R &b AT, VP BT U6 g IRag &

4. TRAB gy c RETAT, IR s c RFFATIVP BT RS EAE

O

1
1
2
2




3
3
4
4

Question No. 24 / Question ID 704120 Marks: 4.75

Consider the linear programming problem:

max {z) + 3 + 23}
subject to constraints
T+ 33— 23 < 1,
z1 4+ x3 < 2,
L %, rs > 0,
and 0 € z3 €1.
Which of the following statements are true?

1. The optimum value is 3
2. The optimum value is J

3. (0,2,1) is an extreme point of the feasible region

4. (3,0,1) is the optimal solution

&GS JaTHT FHET
max {z; + 3 + 23}
R A ufderdl & srdlq faar &
T+ a0 —23 <1,
x4+ x3 < 2,
0<z < % zz'2 0
qUT0 < 25 < 1.
=1 H & P11 A BT FET 82
1. SRAT A 3 8
2.3@?%;‘@

3. (0,2, 1) GHTd H&F &I TRA fdg 2
4. (£.0,1) TREAHEA B

1 (Chosen Option)

1 (Chosen Option)
0 2

2

3 (Chosen Option)

3 (Chosen Option)
1 4

4

Question No. 25 / Question ID 704061 Marks: 4.75




Let (a.).>1 be a sequence of positive real numbers. Let

a
bn = - n=>1
max{ay,..., an}

Which of the following statements are necessarily true?

1. If lim b, exists in B, then {a, : n > 1} is bounded

n—FoC

2. If lim b, =1, then lim a, existsin &

P — n—*0C

3. If lim b, = %, then lim a, exists in &

FL—F n—20

4. If lim b, =0, then lim a, =0
TL—F 00

1 —*CC

A B (a,),>1 YATHS arEdfde H@A131f b1 37 21 AT foh

n

1. IfE lim b, BT RS, a9 {6, : nniill ufag &

n—oo

2. afg lim b, = 18, a9 lim a, BT AT R Y B

n—oo n—r oG

n—og

3. g% lim b, = % B, d9 lim o, PIIAT R A E
n—r o0

4. Ifg lim bl _E»'}f, dad lim a, =0
n—00

n—Foc

(Chosen Option)
(Chosen Option)

1
1
2
2
3
3

4 (Chosen Option)
4 (Chosen Option)

Question No. 26 / Question ID 704089 Marks: 4.75

Let X denote the topological space R with the cofinite topology (i.e., the finite complement topology) and let
Y denote the topological space E with the Euclidean topology. Which of the following statements are true?

1. X x [0,1] is closed in X x Y with respect to the product topology
2. X x [0,1] is compact with respect to the product topology
3. X is compact

4. X x Y is compact with respect to the product topology

A @ 6 X euRfia wifdfas: art (rafd oReifia e wifeafad) aiftafoe afe r & Aide sar g qan v
gfqrera aifefad! ardt diftdfas Tafe R ® FAfde sar g i sl s A e a3 a0 €

1. TUHBA FifEfdhr b Hed H X x vV H X x [0,1) H9d ®
2. UHHA AifRIfad! & Hed 7 X x [0, 1] Hed &

3. X HEd &

4. U HifAfdh! & T H X « v Hed @

a1
1
2
2




3
3
4
4

Question No. 27 / Question ID 704097 Marks: 4.75
Let g(x) be the polynomial of degree at most 4 that interpolates the data
T -1 02 3 b
y | a0 |1 10| 19
If g(4) = 5, then which of the following statements are true?
1, =13
2. g(5)=6
3. g(1) = 14
4. =15
H1 b g(2) THT 98U & 518! rd (degree) 3ftbdH 4 &, 3R Sl (71 3A1pel B1 fadieid &dl &
T -1 0|2 3 b
v]| 30 [1|c|ID|1D
e g(4) = 5 81, @ A 9 I B § F2H 9 22
T =13
2. g(5) =6
3. g(1) =14
4, e=15
01
1
02
2
3
3
] 4
4
Question No. 28 / Question ID 704081 Marks: 4.75

Which of the following conditions ensure that the power series 3 .., a,2" defines an entire function?

1. The power series converges for every z € C

2. The power series converges for every - ¢

3. The power series converges for every z € {2" : n € N}

4. The power series converges for every z € {& :n € N}

=1 & & P17 4t o0 gfAfedd wcfl € o o Aoft 3, 0, 2" Tl w1 deedfSiep et by ufoafira 2

1. UR® 2 € C & foiv ard oft sifialRa &
2. UA®P » ¢ R & v gra 9ot 3thiaRa g

3. U z € {27 : n € N} & oy ara doft srfiafa &
4.Hﬁ’jﬂ52€{%:netﬂ}gﬁﬁ?ﬂm9}”ﬁmﬁ




1 (Chosen Option)
1 (Chosen Option)

2 (Chosen Option)
2 (Chosen Option)
3 (Chosen Option)
3 (Chosen Option)
4 (Chosen Option)
4 (Chosen Option)

Question No. 29 / Question ID 704086 Marks: 4.75

Which of the following numbers are order of some element of the symmetric group S5?
1.3
2. 4
3.5
4. 6

A & & Pt Gt gufia 9qg S, & fbdt sraga & HIfE (order) €2
1.

oW~
o o B W

(Chosen Option)
(Chosen Option)

1
1
2
2
3
3

4 (Chosen Option)
4 (Chosen Option)

Question No. 30 / Question ID 704106 Marks: 4.75




Let X,,..., X5 be arandom sample from the N

/(2,4) distribution and Y4,. ..

. Y15 be a random sample from the

N(-2,5) distribution, where N(u,c?) denotes a normal distribution with mean p and variance ¢2. Assume

that the two random samples are mutually independent. Let

- fy -

R 1
V=352 Y z§

Which of the following statements are true?

|
Il
ol ~
2y
i
,_.|'—‘

o

s : s g 2
1. The distribution of X + Y is N (D, i)

. . 1 .
2. The distribution of ﬁ(ﬁﬁs% + 5652) is x2.

2

@ iS Fiy 14

2f(1f+2

l

3. The distribution of =

4. The distribution of iS ¢4

X1y, X1 @ N(2,4) 94§ 9§ T1gfcdas ufdgel v a2m vy, .
N, 0?) ﬁ;;wawﬁwaﬁwﬁmmaﬁgﬁﬁaﬂﬁﬁlwﬁﬁﬁ

L 1 12 1 12
*‘?2 AV E
- 15 1 15 -
Z =2 (V=
=1 j=1
71 garaeat § @ S FE &2
1. X +Y Brded N (0%) g

1 ) . g
2. — (5582 + 5652) BT T 3 &

]
o

5 G2
5 q Sl BIEH Fiygs e
2

2v/3(Y +2)

Sy

BIEed ¢4

[ O I R I R

AR WWNN ==

}'FL5 EET f\'r(

—2,5) ¥ H 4 UGBS ufdef AH, el

Question No. 31 / Question ID 704112

Marks: 4.75




Consider a six faced die whose i-th face is marked with i dots, i = 1,2,....6. In a single random throw of the
die, let p; denote the probability that the obtained upper face has i dots, i = 1,2,...,6. The die is rolled 240
times independently and the following result is obtained

Face observed | 1 2 3[4]5]6
Frequency 40 [ 55 [40 [ 25 [ 35 | 4

o
o

Suppose we want to test Hn p =g fori=1,2,...,6 aga'mst H, :p; # ¢ for at least one i;i = 1,2,...,6. It is
given that x2., 45 = 11.07, xg.0.05 = 2. 59, X2.0.01 = 15.09, 2,00, = 16.81. Based on the asymptotic goodness of
fit 2 test for testing H, against H,, which of the following statements are true?

1. H, is rejected at 5% level of significance
2. Hy is rejected at 1% level of significance
3. Hy is not rejected at 5% level of significance

4. Observed value of the test statistic is 12.5

B: TR IR R AR & s i-d U Wi R @i gU e 9181 i = 1,2,....6 21 U & Thd IGdd e § 39b i
faigai aTet 9 & FW BN I Wifdcmdr @Y p, F fifdee &% FgT i = 1.2, ... 681 IR B Wad: 240 IR b1 R =
9T YTt g9

gags [ 1 [ 2[3[4]5]6]
3mgid [ 40 [55 [40 [ 25 [ 35 [ 45 |

epfeties TREBETT Hy . PAABATS i B [ p; # 110 =1.2,...,6 b [dog FRIBONG TRBeTT H, : p; = {_L._agh -
1,2, ...,6; T U&7 {1 STHT 21 a8 AT man & 16 X2, 05 = 11.07, xZ.0.05 = 1259, XZ.0.00 = 15.09, X20.01 = 16.81 &1
IUMTH HHSTH-GGdT W AR H, & favg H, & W& & feig [+ § 8 317 3 B 98 62

1. TTefwdT & 5% TR WX Hy 0P &
2. Arfdal & 1% TR W Hy 3dHd &
3, TfBdT & 5% TR W H 3d1d T8l &
4. gdteror ufdeefst &1 dferd 79 12.5 8

O 0o o o

AR WWNN 2=

Question No. 32 / Question ID 704075 Marks: 4.75




Let V' (# {0}) be a finite dimensional vector space over R and 7': V — V be a linear operator. Suppose that
the kernel of 7' equals the image of 7. Which of the following statements are necessarily true?

1. The dimension of V is even
2. The trace of T is zero
3. The minimal polynomial of T cannot have two distinct roots

4. The minimal polynomial of T is equal to its characteristic polynomial

R W v gRfAq fadg aféer gafe v (£ {0}) difoiv] e H@e Ge6Re 7 Vv — V dlfS foradt sife g gfdfar v
2l 79 H 9 P & FeF ased: 99 w2

1. v B faur am &

2. T &1 ¥ (trace) I &
3. T & 31fciss 9gue & &1 =1 qa & 8 Jabd &

4. T &7 A ggue 389 AMaeiftie ggue & avTer 8

O 1
1
2 (Chosen Option)
2 (Chosen Option)
O 3
3
4 (Chosen Option)
4 (Chosen Option)

Question No. 33 / Question ID 704064 Marks: 4.75

Let (a,),>1 be @ bounded sequence of real numbers such that lim,,_, .. a,, does not exist. Let
S ={l € R: there exists a subsequence of (a,) converges to [}.
Which of the following statements are necessarily true?

1. Sis the empty set
2. S has exactly one element
3. § has at least two elements

4. S has to be a finite set

AH b (a,,),>1 IS 130 BT 00T TRdg TBH & b lim,, o a,, BT A&« 78l 81 °H fob
S={leR: ((L,L)Wﬁgﬂ-ﬂiﬁqimﬂﬂﬁﬁﬂmg}
A= ¥ ¥ P19 3aged: I

1. S Rerd A= &

2. S W el Teb 34T &

3. S & PH A BH Al AT 8
4. S uRfid wq=erg g




NN 2

3 (Chosen Option)
3 (Chosen Option)
4 (Chosen Option)
4 (Chosen Option)

Question No. 34 / Question ID 704076 Marks: 4.75

Let M;(C) be the complex vector space of 5 x 5 matrices with entries in C. Let V be a non-zero subspace of
M;(C) such that every non-zero A € V is invertible. Which among the following are possible values for the
dimension of V?

1.4
2
3

B oo 0

5 x 5 IS TSR] BT I Bl M, (C) | FHHUd BISTT g 38! T VT [R—ia? FiRTs Jicer 3uFAfe 1V #ifory b ucie
I A ¢ V HaBAUE gl v &I famr & fag = # & o F hrfda 77 &2

1.1
2. 2

&
o

O o o o
DR WW NN =

Question No. 35 / Question ID 704111 Marks: 4.75




Let X;,..., X, (n > 3) be a random sample from a distribution having probability density function

fe 0= ifz=0
- | B) = ! :
fe]8) {O._ otherwise

; i : s
where ¢ > 0 is an unknown parameter. Let 7, = = > &, X:. Which of the following statements are true?
7 i . ; ; . n—1
1. Uniformly minimum variance unbiased estimator of 4 is n =
Tdn

2
2. Cramer-Rao lower bound for the variance of any unbiased estimator of 4 is ?—?

3. Uniformly minimum variance unbiased estimator of # attains the Cramer-Rao lower bound

4, (1 - s_».‘ﬁ) is a consistent estimator of P(X; < 1)

TRIedT g9 Beld

. B qfe z > 0
flz]0) = {D, -

e e g W] Xy X, (> ) WO, STl 0 > 0 T A e &1 AT, = = S X Al e
¥4 P A B T B

1. 6 T BRI T SRROT 3T 3iepeis L

nT,,

2 0% TR S e b v g ST By % i

3. 0 1 GhHAMd: FAdH FERUT A 3Tbelch BHI-ITG A=-TReY &I Jitd Pedr 8

4. Py(X < 1)@%%(1—57‘7) 2

o o o o
DA WW NN =

Question No. 36 / Question ID 704069 Marks: 4.75




Let f : B2 — R® be a differentiable function such that (Df)(0,0) has rank 2. Write f = (f1, f2, f3). Which of
the following statements are necessarily true?

1. f is injective in a neighbourhood of (0,0)
2. There exists an open neighbourhood U of (0,0) in R? such that f; is a function of f, and f.
3. f maps an open neighbourhood of (0,0) in k% onto an open subset of &?

4. (0,0) is an isolated point of f=({f(0,0)})

AH & £ 2 R2 - R3 U1 3@+ Bad & b (Df)(0,0) B BIfE (rank) 281 AR T f = (fi. fo. fo) | AR H I B A
P AT Hd; T &7

1. (0,0) & wfdaer & 5 gt &

2. R2H (0,0) & faqa wfdder v &1 3fia g9 YR 8 & fy, Bl £, T f, BT Bad &
3. Bed [ YT R? H (0,0) & fagd wfdder 1 k? & fGga 3uageay W resiied a3dl &
4. [~H({£(0,0)}) ®T v fage fdig (0,0) &

0o O O O
DR WW NN =

Question No. 37 / Question ID 704100 Marks: 4.75

For ¢ € I, consider the following Fredholm integral equation
1
y(z) =1+ 2+ex” +2 | (1 —-38zt)y(t)dt.
S0

Then the values of ¢ for which the integral equation admits a solution are
1. -8

—6

2

B p

6

c € R & foq f7= 15e8 THTdhe IHie0T | faar &
1
v@y=1+x + cz®+ 2/ (1 — 3zt)y(t)dt.
0

dd ¢ BT/ & d °H, [S¥9b/ 5 ey GHTEH FHISBIUT BT 8 §Hd &, H=ad grm/ani
1. &
—6

B
N

WW NN ==




Question No. 38 / Question ID 704103 Marks: 4.75

Let {X,}.>1 be a sequence of independent and identically distributed random variables with £(X,) =0 and
Var(X,) = 1. Which of the following statements are true?

1. line P (ﬁzi:in < {}) =%

. T =
R0 Zi:l X;

2. % converges in probability to 0 as n — o
i=1 i

Licus : 5
3 ;EEI X2 converges in probability to 1 as n —+ ~

® X 1
4. lim P (271 o n) =_
n—soc v 2

(X} o> BT TAT T Tp-HHHd: dfed Argfcdd =1 &1 U9t 374sH AIH S8 AT £(X,) = 02T Var(X,) = 181 A=
Jeried) W U BN Hel €2

1. lim P M & 0 | r
L e 2
5 L'XQ a1 # 0 R AR BT 8 516 n - oo

ZZI:I‘Xi
3. Ly x2 oifiesdr ¥ 1 a¥ sifivafia T @ S n — oo
n

4. lim P(M ED) =é

n—»00 T

O o o o
DA WW NN =

Question No. 39 / Question ID 704107 Marks: 4.75




Let X,, X, denote lifetimes (in years) of 2 components of an electronic system. Let ¥; = X, + X, Y5 =
max{X;, X5} and ¥3 = min{X,, X,}. Assume that X, and X, are independent, each following exponential
distribution with probability density function

f(z) = {%e_zﬂ, ifx>0

0, otherwise.

Which of the following statements are true?
1. P(Y; >2) =2e !
2. P(Yy>2)=e2
3. P(Y3>2)=¢?
4. Var(Yi+Ys+Ys) =32

qH f X, X, fasdft gotagifAas e & 2 gedl & SitaT &id (@uf #) s sMaad 81 AR f v, = X, + X, Vs =
max{ X, X,} Yy = min{ X, X,} 81 9H & X, dam X, Tdx € 9 Al (9 uifidear gd9a Bed a1l aeardic! ged &l

AT BT &
1 o .
flz) = {Er-: 2 ez >0
0, 3=ge|
=1 gereat § A B TR D

1. P(Y; > 2) = 2!
. P(Yy >2)=e?

. P(Yais 2)Ee?

B W N

3 VU-'."(YL +35 + Yg) = 32

0o O O O
AR WW NN =

Question No. 40 / Question ID 704079 Marks: 4.75

Suppose that f is an entire function such that |f(z)| > 2024 for all z € €. Which of the following statements
are necessarily true?

1. f(z)=2024forall z €€
2. fis a constant function
3. fis an injective function

4. fis a bijective function

H1 o6 f CHT Fel deeifSes er & 16 Tt 2 € C B AT [£(2)| > 2024 B1 F9 § A B A P2 Maedehd: T 2
1.tz e CH AT, f(2) = 2024
2. [ 3R Bold §
3. [ Udschl e B
4. [ YD ANTTBIE! Bl &

1 (Chosen Option)
1 (Chosen Option)




2 (Chosen Option)
2 (Chosen Option)

A WOwW

Question No. 41 / Question ID 704117

Leti:(

Xy

X ) be a bivariate random vector with covariance matrix
2

E:(\}E ?)

Which of the following statements are true?

1. The first principal component based on £ explains exactly 90% of the total variability

2. The second principal component based on ¥ explains exactly 10% of the total variability

3. sup{a’Ta:acR?and a’a =1} =3

4. The first principal component based on ¥ is %(Xl +/2X5)

A5 X = (2) 77 TEHRRUT 3TE arerl fger arefcss Aféer B

A3 B A FY>F T 2
S TR ATHIRT W H&g "edh $ol TRad=eiedr bt Teimderd: 909 eImsaT &dl &

1.

2.

o o o o
AR WW NN =

5> W ARG fgdia §&7 gee $ot URad-2lerd Pl gemderd: 10% el Bidl &

.sup{a’Sa:aeR?and aTa=1} =3

. ¥ W AHTRA T I8 Ueh i(xl + NG

V3

Marks: 4.75

Question No. 42 / Question ID 704099

Marks: 4.75




The infimum of the set

192

2. 19v2
19

19
273

&I fA=s &
1972

2. 192
19

3. —
8
19

2v2

(Chosen Option)
(Chosen Option)

<

O 0o O

1
1
2
2
3
3
4
4

{/b V14 (y'(1)2dt : y € Ca, b,

{f TH W OPd:y e C'fa,b],

y(a) = a®,y(b) = b~ 5}

y(a) =a’y(b) = b= 5}

Question No. 43 / Question ID 704070

Marks: 4.75




Let K € R be non-empty and f: K — K be continuous such that

e —yl < |f@) - fy)| Va.yeK.

Which of the following statements are true?
1. f need not be surjective
2. f must be surjective if K = [0, 1]
3. fisinjective and f~': f(K) — K is continuous

4. fisinjective, but f~!: f(K) — K need not be continuous

A1 b K C R U 371Red =T & 3R [ : K — K UH1 Hdd Beld & (&6

|z —yl < [f(=) = fly)l Va,y € K.

9 § ¥ P A B[ AGeTHd: Hcod 82
1. f P ABIE eHT AT 8l ¢
2. & K = [0, 1] 1Y f BT ATBTEY BT €1 TRy
3. /bl E, U [~ : f(K) - K Had &
4, [ UBDI &, @fhT 1 f(K) — K P Hdd 81 &I 3Tdedmdl Tal &

(|
O

NN = -

3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 44 / Question ID 704118

Marks: 4.75




Consider the following ANOVA table for a randomized block design:

Source of variation | Sum of squares | Degrees of freedom | Mean squares | F calculated
Treatments 43 1 12 i)
Blocks T2 3 24 12
Error o m ~.
Total 144 19

Which of the following statements are true?

1. a =20
2 B=86
3. m=10
4. v =2
ATgfeBehipd Tee fuirs & felq f771 ANOVA drfeiehr WR feeiR v
fareRuT % S | @il % QT | WTEs Bedr | anl &I "Ed | Ulebford F
IR 18 1 12 B
@ 72 3 21 12
gi?f €1 m 5
g 144 19
A d & B A Fe Fel &7

1. a=20
2 B=6
3. m=10
4 4=2
01

1
02

2
03

3
0 4

4

Question No. 45 / Question ID 704114




Observations on the shear strength of concrete from 5 randomly selected structures are given below:

Structure 1 2 3 4 5 ]
Shearstrength 1718.4 | 1787.4 | 2562.3 | 2356.9 2}.53.2|

The null hypothesis H, that the median shear strength is 2000 units is tested against the alternative
hypothesis H, that the median shear strength is greater than 2000 units at 5% level of significance. Which
of the following statements are true?

1. p~value of the sign test is 0.04
2. H, is NOT rejected at 5% level of significance by the sign test
3. The observed value of Wilcoxon signed rank test statistic W+ is equal to 10

4. If Py, (W = 14) = 0.06, then H, is rejected at 5% level of significance by the Wilcoxon signed rank test

ATgfeBdhd: TAMH 5 FXGAT] H I PebIc b AYBYCT HIHH W YT FH-dd &l

HITHAT 1 2 3 & 5
OwTu] dHed | 17184 | 1787.4 | 2562.3 | 2356.9 | 2153.2

dpfeties uResetAr 1, b Tea 3rReuor AmHedf 2000 SH1Sa] & SATST &, P fdwg FARTENT TReeHr H,, f Tea 3rRequr
gmedf 2000 BT 2, @1 Frefesdr & 5% TR R 98T fear sirar &1 7 % Q4 o7 O e I8 22

1. fd& w_teor (sign test) T p=H17 0.04 &
2. HiRfdl & 5% ¥R W GRbeAT H, Tog Tiam (sign test) & gRT 31&ilgpd dal el
3. Tacmraa ffgd ®ife udterur ufdeelst (Wilcoxon signed rank test statistic) W+ &1 Hféid #1910 & aRTeR &

4, & Py, (W > 14) = 0.06 8 d Ffddl & 5% &R R URGAAT 1, fdepraas Afga wife adtemr (Wilcoxon
signed rank test) & GRT 3/t et

0o O O O
DR WW NN =

Question No. 46 / Question ID 704077 Marks: 4.75




Consider the real vector space V = R[z] equipped with an inner product. Let W be the subspace of V
consisting of polynomials of degree at most 2. Let W+ denote the orthogonal complement of W in V. Which
of the following statements are true?

1. There exists a polynomial p(x) € W such that »* — p(z) € W+
2. Wt=10}
3. W and W+ have the same dimension over R

4. W+ is an infinite dimensional vector space over R

TR UHB H FAToold dIedfdes Aieel FHIE V = R[o] W =R &Y 7 fb W, §ARE v &l a8 3wl & foraw sifde
1 3770 BIfE (degree) 2 & Igue ARG &1 71 fb WL S gRT V H W &1 difes e Ffce fhar sar 1 fa A d &
q B I 82

1. fésefl 98U p(x) € W T 31fEdcd ST FBR & b 2t — p(x) € W
2. Wt = {0}

3. W ddr Wt Hf R W FHH faqr 8

4. R W 3mafifaq farfy afderaaf< @

[ O I R I R

A WWNN ==

Question No. 47 / Question ID 704113 Marks: 4.75

Let Y3,...,Y, (n > 2) be independent observations; Y; ~ N(Ba;,0%),i = 1,...,n; where z,,..., 2, and #%(> 0)
are known constants and g € R is an unknown parameter. Consider N (3,,?) prior for the parameter 3, where
By and 72(> 0) are known constants, and N(u, A\?) denotes a normal distribution with mean p and variance
A% Supposey = -7 \y;andT= 13" =, are observed sample means. Under squared error loss function,

L i

which of the following statements are true?
1. Bayes estimate of 3 tends to 5, as 72 = 0
2. Bayes estimate of 3 tends to z as 2 =0
o i

3. Bayes estimate of 3 tends to the BLUE of 3 as 72 -+ x

4. Bayes estimate of g tends to MLE of 3 as 72 = =

AR vy, ...V, (0> 2); Y, ~ N(Bai,02).i = 1,... ,n, W &I, &l 2,,...,. v, QT o2(> 0) 3Td 3R E aa

3 € R 3T UTge €1 Urae 3 & fav gd € (prior distribution) N(3,, 72) forar mar 2, STef 8, deT 72(> 0) I 3R
&, AT N (i, A?) 39 FETHTA e Bl (S aeaT & e ATt RITIRROT A2 81 kg = LY yddiz =157 o,
Wfgra wfdeef wre 81 arffa Ffe &1ff B & s, e 4 @ o7 @ e 9@t &2

1. 72 = 0 8 R 3 BT 95T ATdher 3, BT 3R Wgd 8T &

3 rﬁaomw,ﬁwéﬁaﬂwgzﬁrmmmﬁ

3. 72 — o0 BH W 4 &1 951 3Mbe 3 & BLUE P 3R Wqd glaT &
4, 72 = o0 B W 3 BT 991 3Tbe 3 MLE 6T IR Yga eldT &

NN 2




3
3
4
4

Question No. 48 / Question ID 704073 Marks: 4.75

Let 7: B* — R* be a linear map with four distinct eigenvalues and satisfying T* — 1572 + 10T + 241 = 0. Which
of the following statements are necessarily true?

1. There exists a non-zero vector v, € R* such that T, = 2u,
2. There exists a non-zero vector v, € R* such that 7w, = v
3. For every non-zero vector v € k%, the set {2v,3Tv} is linearly independent

4. T is a one-one function
A fb 70 R* — R* IR =1 31iet&ifores /Al arelt & wfdfes 8 921 74 — 1572 + 107 + 241 = 0 B S Bl 2|
T4 H § BH & YT ATITBd: T 87

1. T RIT AR oy € R* BT 7 & 6 Ty = 20

2. U QRIG G vy ¢ R BT AFIA & 1 Ty = 09

3. U R Al v € RY &b AT, AP (20, 370} IEbd: Wad &

4. T Yebh Bl B

o o o o
AR WW NN =

Question No. 49 / Question ID 704101 Marks: 4.75




For A € R such that |A| < % , let R(x,t,)) and « denote the resolvent kernel and the solution, respectively, of

the Fredholm integral equation

2
w(x) =x+ % / (zt + 2% )u(t)dt.
J-2

Then which of the following statements are true?

3zt Hr2e?
L B@LN =35 ~5-am
3zt Ha2e?

2 Bt N =355+ 5o

5

3. 'U.(l} = —m

qH fb R(x, ¢, \) @« 7+ D688 THTHT HHIBIUT &b shHel. AT T T §T B $fiid B &

, _ \4_& . L ias
u(z) =z 4 5 ./_Q(HH— e 1" Yu(t)dt.

WEIAERT|)| < %%ﬂ a8 e gereat § @ B A T &

3.t 5x2¢2
1. Rz, t, AF= r
Rle.t, W= 35 78— 30
3wl 5zt
2. Rz, M) F5—ax T 559»
3. u(l)y= - X
5 =32\
3
4. u(l) = 3_8A
o1
1
02
2
O 3
3
O 4
4

Question No. 50 / Question ID 704108 Marks: 4.75




Let X and Y be independent random variables with X ~ N(2,4) and Y ~ N(-4,9) where N(u,o?) denotes a
normal distribution with mean x and variance o2. Given ®(1) = 0.8413, ®(2) = 0.9772 and ®(3) = 0.9987 where
@(-) is the cumulative distribution function of a standard normal random variable. Which of the following

statements are true?
1. Var(2X +Y) =17
2. P(|2X 4+ Y| < 15) = 0.9974
3. Cou(3X +2Y,3X —-2Y) =0
4. 2X — Y ~ N(0,25)

qr fb X de1 v s a1gfeedd @R & 56 fel X ~ N(2,4) AT Y ~ N(—4,9) & ST&l N(p,02) AT o TT YT o2
qTel FRTHT deA 1 gfitd aear 81 fear mar € fos o (1) = 0.8413, @(2) = 0.9772 T ©(3) = 0.9987 ST&T &(-) AP ATg[BD
TR BT AT §ed Beld & [ gade § 4 dH d Tl 82

1. Var(2X +Y) =17

2. P(|2X + Y| < 15) = 0.9974
3. Cov(3X +2Y,3X —2¥) =0
4. 2X — Y ~ N(0,25)

O 0o o o

AR WW NN 2=

Question No. 51 / Question ID 704116 Marks: 4.75

Consider the two-way ANOVA model

Vi = p 4o +0; +e;, U= LEGH=12
where u is the overall mean effect, a; is the effect of the i-th level of factor 4, 3; is the effect of j-th level of
factor B, Y;; is the response of the (i, j)-th experimental unit and ¢;; is the corresponding error with E(e;;) =0
fori=1,2;j =1.2. Which of the following are estimable linear parametric functions?

1. p+ s + 8a

2. oy — 31
23 g — _ﬁg
4 pn—ay — A

3 fg-ger (two-way) ANOVA ATSd W faaR &Y
Yij=p+o;+8;+e;, 1=127=12,

STEl y WHY | YT §, o BRE A P i-d TR BT €, 3; BRE B & j-d TR BT UM &, (i, j)-d1 IraNfies gb1g bl
3BT Y;; &, 2T ¢;; I8! HId 8, ST&T E(eyy) = 0,0 = 1,2;j = 1,2 B FAF & F B § ABcA-1g s grafeied
Bl 82

1. 1+ g + .32
2. 00— 3
3 g — .32

4 p—ap -
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Question No. 52 / Question ID 704072 Marks: 4.75

Consider R and Qx| as vector spaces over @. Which of the following statements are true?
1. There exists an injective Q-linear transformation 7' : R — Q]
2. There exists an injective Q-linear transformation 7: Q[z] —» R
3. The Q-vector spaces Q[x] and R are isomorphic

4. There do not exist non-zero Q-linear transformations 7' : R — Q]

R d2IT Q] BT Q W HiGQr YA HH | (7 Jadedi # & & ¥ daded | 87
1. Tl gdsehl Q- &es BUTARUT 71 R —» Q] BT AIA &
2. Tosdit dbehl Q- & BUTART T : Q2] — R BT A &
3. Q-afer wmfRar Q[ dem R et &
4. R Q-IHTH BURVN 7' : R — Q] BT A& 78l &

O 0o o o

AR WWNN 2=

Question No. 53 / Question ID 704102 Marks: 4.75

Consider a solid torus of constant density p, formed by revolving the disc (y — b)* + 22 < o, 2 = 0 about the
z-axis, where 0 < a < b. Then the moment of inertia of the solid torus about the z-axis is

1. 272a2b% (462 + 3a?)p

72 . .
Z 7(1-%(41}2 + 3a®)p

72 ‘
3. ?u.zb(iiu.:’ + 36%)p

4. 272a2b%(4a® + 3b2)p

3R °Ad p P B ge1d (torus) W faaR &, S AT (y — b)2 + 22 < o, = 0 P =-31&7 & g Yol F f[AfFa gan g,
ST8T 0 < a < b &1 $9 319 9o I -318f b WTvar sTged 3rgof &

1. 27x2a2b%(4b? + 3a?)p

=2
2. ?a-zb(ibz +3a?)p

2
3. ?a.zhﬂaz +3b%)p

4. 272a2b%(4a? + 3b%)p
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(Chosen Option)
(Chosen Option)

O

Question No. 54 / Question ID 704098

The extremizer of the problem

1

nmﬁfnﬂm%wmﬂﬂ

1

subject to y € C'[-1,1], / xy(x)dz =0 and y(—1) =y(1) = 1is

-1
€

. m(ff;n T l":’._m) + J.'-z —;

1T (e* +e ) +1— x2

© g +,££ (e* + e %)

e
14e2

4. (e®+ e ") +sin(2mx)

HAET

1

nmgfjﬂm%wmﬂﬂ

PBly C‘[—l,l],f zy(x)de =0T y(—1) = y(1) = 1 & 3HHT TG 9 &

-
c
1+e2
e
1+ e?
[

e
1+e2

1. (e +e )+ 22 =1

(e*4+e ™) +1—2?

(ex + f?._“")

(e¥ e 5y sin(2wx)

O 0o o o

AR WWNN ==

Marks: 4.75

Question No. 55 / Question ID 704110

Marks: 4.75




Let Xy,..., X, be independent and identically distributed U/(0,#).6 > 0 random variables. Define X, =
max{Xy,....X,} and X, = min{X,...., X, }. Which of the following statements are true?

X
1. Cm;( ) X, ) =i
X0 (n)

e E(X
5 E( (1}) _ EXy)
Xy /) E(Xn)

X'l)
3. cm.-( : ,X(ﬂ}) =0
X

4, CO’L-‘(].II(X(L)) —lll(X(t) + X(n)},X(n)) <0

qH 6 Xy, ..., X, T3 T FIAAMG: §fed 1U(0,6),0 > 0 TGREH =R 81 G X(,) = max{X1,..., X, } T X1y =
min{X,,.... X, } &, dl 74 5 & $H 4 B Hal 82

/Y[n)
il co-f,.-(X- ',Xm}) =i

(1)

X E(X
Z.E( (n)_ (Xa))

X(n} E(X{n])
X
3% co-f,.-(%,xm}) =0

4. Cov (In(X 1)) —In(Xy + X)), Xpmy) < 0

O o o o
BR WW NN =

Question No. 56 / Question ID 704095 Marks: 4.75




Consider the initial boundary value problem (IBVP)

e 4+ e = 2u, z>0,t>0
w(0,t) =1+sint, t>0
u(z,0) =e“cosx, z=>0

If w is the solution of the IBVP, then the value of B T) i
u(m,2m)

1. em

9 o

3. —e™

4, —e ™
1 wRfYes T A IR (IBVP) W faR &

up g = 2u, >Nt §

u-(D,ﬁ} =14+ Sint, =l
w(z,0) =e*cosxz, x>0

w(2m, m)

gfe IBVP BT 8T u &, A9
u(m, 2m)

CIR G

(Chosen Option)
(Chosen Option)

AR WWNN 2=

Question No. 57 / Question ID 704082

Marks: 4.75




Let f be an entire function such that for every integer k > 1 there is an infinite set X, such that f(z) = % for
all z € X;. Which of the following statements are necessarily true?

1. There exists an infinite set X such that f(z)=0forall z € X
2. There exists a non-empty closed set X such that f(z) =0 forall z € X
3. The set X, is unbounded for each k > 1

4. If there exists a bounded sequence (z)r>: such that z; € X, for each k£ > 1, then f has a zero

A fib £ U QAT HdA decifsies Wi & b Ui quiies £ > 1 & folg, PIg 31d 9= X, sA IR e fb ot 2 ¢ X, &
ol Py = % &1 Fe i A PN A Be FaLTm: T 2

1. VHT DI AURAd = X e fb il - ¢ X BT f(2) =02

2. VAT IS ARG Hqd A e fb ol - c X AT f(2) =08

3. Y= X, UA® k > 1 F fog srafeg @

4. afE 41 P UREG 3BT (24 )xo) € B IRXB k> 16 AT 2, € X &), 79 f BT B YA &

o O o od
AR WW NN =

Question No. 58 / Question ID 704065 Marks: 4.75

Let f:[0,1) — [1,) be defined by f(x) = =. Forn > 1, let p,(x) = 1+ & + --- -+ z™. Then which of the
following statements are true?

1. f(x) is not uniformly continuous on [0,1)
2. The sequence (p, (x)) converges to f(z) pointwise on [0,1)
3. The sequence (p,(x)) converges to f(x) uniformly on [0, 1)

4. The sequence (p,(x)) converges to f(x) uniformly on [0,¢] forevery 0 < ¢ < 1

Bt f:[0,1) = [1,00) BT f(2) = = GRIIRVINA BISTI n > 1 BfATAA B p,,(2) = 142+ + o7, TWHAHA
PH I FUT TA &2

1. [0,1) W f(x) U FHHd: Hdd 78l &

2. AFHA (p, (=) AR [0, 1) W f(2) BT 3R sifrafia Sar &

3. 3B (p, () THIAEA: [0,1) W f(2) BT 3R 37TRT Ear 2

4. B 0 < ¢ < 1 TolQ, ABH (p,, () THEA: [0, ] R f(z) BT AR AHRT Bra1 &

1
1
2 (Chosen Option)
2 (Chosen Option)
] 3
3
4 (Chosen Option)
4 (Chosen Option)

Question No. 59 / Question ID 704083 Marks: 4.75




Let R be a principal ideal domain with a unique maximal ideal. Which of the following statements are
necessarily true?

1. Every quotient ring of R is a principal ideal domain
2. There exists a quotient ring S of R and an ideal I C S which is not principal
3. R has countably many ideals

4. Every quotient ring S(# {0}) of R has a unique maximal ideal which is principal

A1 o6 R q&0 UrsTTac Wid & foireh! 3feess ursradt sifgeta 81 7 aerdeal § 3 B A 3Ta0ahd: H 87
1. R T Y MWl dold, &0 UTSTIeci! Wid 8
2. R &1 T VAT VI aad S & TS Ua uietaett 7 € S o 5% 78 &
3. R & USTafeidl @l H@aT MU 8
4. R % YD HITHd 9t S(# {0}) DI 3fgdla 3 qursirae! 8 S 4@ 2

o O o od
BR WW NN =

Question No. 60 / Question ID 704071 Marks: 4.75

Let V' be the subspace spanned by the vectors
v = (1.“, 2,31 1). ty = (ﬂ 0, 1‘ 3, 5) Uz = (DO 0.0‘ 1)

in the real vector space &°. Which of the following vectors are in ¥?

1. (1,1.1,1,1)
2. (0,0,1,2,4)
3. (1,0,1,0,1)
4. (1,0,1,0,2)

qreIfdes |feer gafe rS # v & A1 |feel & faxgfa arelt Iuamfs 7
v =(1,0,2,3,1), v =1(0,0,1,3,5), ws=(0,0,0,0,1)
fAdasR Ik v A&

1. (1,1,1,1,1)
(0,0,1,2,4)
(1,0,1,0,1)
( )

2 I

10,102

NN = A

3 (Chosen Option)
3 (Chosen Option)
4 (Chosen Option)
4 (Chosen Option)
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