PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES - 704
Exam Date : 25-Jul-2024 Batch : 15:00-18:00

Negativi

Sr. | Client Question . .
Question Body and Alternatives Marks Marks

No. ID
Objective Question

1 (704001
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 () and standard
deviations (o) 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
1 1 1 1 1 0 0 0 0 0
1 1 1 1 1 0 0 0 T 0
1 1 1 1 1 0 10 0 0 0
1 1 1 1 1 0 0 0 0 6

1. p(4) =u(B),0(4) =0o(B)
2. u(4) > u(B),o(4) > o(B)
3. u(4) =u(B),a(A) <o(B)
4. u(4) <u(B),o(A) <o(B)

faw ¢ fom St & 5 A SR B % gal & faarur qaid 81 s e Bic aqyeil (Farexe) i
forverr fsam T 21 e It ¥ g i deer @y ufar T 31 RY Tu wer § F B A1 Fre QA

el o gail T G & A1y () SR A e (o) fiwas aa 82

Forest Patch A Forest Patch B
1 1 1 1 1 2 0 0 0 0
111 1]1 o|o|o| oo
i i 1 1 i 0 0 0 7 1]
i i 1 1 i 0 10 ] ] ]
1 1 1 1 1 [i] 0 0 0 ]

1. u(4) = u(B),o(A) = a(B)
2. u(A) > u(B),o(A) > a(B)
3. u(A) =u(B) a(A) <a(B)
4,  u(A) < u(B),o(A) < a(B)
Al:

1
1
A2:2
2



A3:3

Ad:4
4

Objective Question

2 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
2. 1500
3. 1000
4. 600

R g A1e7 Al & R <fie Y are, e ar i, ¥ 3 o<t v I F B 8 T g F ) T e
IIGesd B A SIS S &1 el B frered SR & =Ry g #1131 <41 § 50% <ilel, 30% et 3R
20% ier 31 & =1 aTet O & | fe 50 ST & Wike! $ Pof BT 10000 B af affel R & R
R diett R T H1=THT & i =1 dTel Sikel I T HeeT o 67

2500
1500
1000
600

it o D

Al:

A2:

A3:

A4 :

A R W W =

Objective Question

3704003
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?

0.03125
0.15625
0.84375
0.96875

F2alo Byt

SRCTHTGY HBel Bl TS 2 3R 4 5 & o T THI B ¥ fAaRd &1 afe Pl HE3RT AIgsd wu
¥ 5 faecor 3 Aferd] @I UdhedT & dl 578 ®F I & [l Uh & 3 S AT 399 o 814 &1 HTRidar

fora=i &7

1. 0.031256
2. 0.15625
3. 0.84375
4. 0.96875




A2:2
A3:3

Ad:4
4

Objective Question

4 704004
The graph shows the growth curves for three independent populations (A, B,
and C). The growth model for each of these populations is

N(t) = Nge'©

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

N(t}

time

If r4, 5, 7 are the intrinsic growth rates of populations A, B, and C
respectively, which of these statements is true?

1. Ta=srp—irg
e
¥ = reE
N e
fear T g1 e TadT SHEETAT (A, B, 3R C) $ gfeg ahl Bl Swfdr 81 8 F-eedT 6 gfeg o
AfeReT
N(t) = Noe'"

&, 98T t G9T IR IRl N (t) 8, N 3RS SR & 3R r 9T @fth gfg R 8

N(t)

time
afe SRS A, B 3R C 6t 3ichid gfg N a9em: 1y, 1, T ©, A FfoiRad deel F q o
T e 82
1 Ta=Tg = T¢p
2. el e
3. Ty = Tg > I¢
4 Ty > T > T¢

Al:1



A2:

A3:

A4 :

A D W W NN =

Objective Question

5

704005

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

»blun-ll n—ll R
T R

1
2
& f
4

Teh TRINT 5 IR frs0er Rigkep! &bl T ©U 4 ITefT fifed g1 IS R &t T ue &1 v 3 siferd
1 Al HART & YR DY 3ider AT ST &l b YT § 3idper IR Bl TR &

(#

-lealw;|wmli-h

2
3.
4

Al:
A2 :
A3

A4 :

A A W W =

Objective Question

6

704006

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?

134 m
156 m
160 m
164 m

Rl A



fau gU Gy # uey R wep e A1y & Sledt U U et FHIGH X@T & 10 m Y %8 il 81 Ife a8
37T TRT DT 20% QT <<l &, T TE AT 7T H TG T & 20 m TR Ted| ST 81 77 B a1 a1

&2
1. 134 m
2: 156 m
3: 160 m
4. 164 m
Al:1
1
A2:2
2
A3:3
3
Ad:4
4
Objective Question
7 704007
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 e Rs 2, 5, 20, 50, 500 ¥ &1 AIC SUeredl 81 I Rs 4849 & 7T el &l =7 e faat
Bi?
1 19
2. 20
3. 21
4, 22
Al :

A4

Objective Question
8 704008



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

PN
o>

U% JeHIDR U & Ue § U BleT &g &1 $IRY # U UIHT 3 URT KT &1 S GXT Wlefl 819 H & dTefl
T T & <l T P et P 0T H Ul b W DI GdTS bl AT A (22 R ¥ s e &

¥, =TT 1
h R h |
\\T I,T
t t
G = D
~ \
h N LN
\ ~
\ 7 i T
t t
1 A
2 B
3 (s
4 D
Al:l
1
A2:2
2
A3:3
3
Ad:4

Objective Question
9 704009




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

32
1:2
2:3
21

Rl S A

T 157l , TG fI5T UG d1eTl &% SORT Aeands Hiidd e At gewm & 3R Hifie e 9gm
AT BR A TRT AT T (s i UgTar 81 haet TR fIsTIH UG aTel 3TeTqeh] ol pdet Hifcrd
ST UG dlel STEATID] § 3UT &

3:2
12
2:3
2:1

el e

Al:

A2 :

A3:

A4 :

A A W W =

Objective Question

10 704010
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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11 704011

Ueh defd Uh 18 U UR SR 3R <G 8T &1 dofdl & FeaaH fdg 3ifehd 2l

foelY ¥ oyt fag fom A o1 fort et Reeufey (S b e gt < ferearg it &) & ey gy Y
7 Reerfey 1 aerfar &2
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Al:

A2:

A3:

A4 :

B L VS B O e O

Objective Question

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

AN

TPt Ua-ORT TS@ IR 4 Tierl (o) BT AT Tx & fofd 3.5 m & 3iaNIell WX 3.5 m o= W&1 GS
TSP D ciaTSad Uc T 9 &l Ted & 350 m & gas W, Ue oY 1T X1 Wel & Pt aars (m )
fapaT &2

300
400
525
700

el

Al:1



A2:

A3:

A4:

A D W W NN

Objective Question

121704012 3
Choose the best alternative:

CURRY is to SPICE as is to COLOUR.

CANVAS
PAINTING
BRUSH
BRIGHTNESS

ek Terre & foru gderss faped g

T (AT 9NNT) F forg el 9t & oY & forg T2
fertere (daT)

fergpfr

qa

IHE

e N e

=W Doy =

Al:

A2:

A3:

A4 :

BOA W W NN = =

Objective Question

13 704013
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
36

Tt frenfafy 7 we forges faemelf it a7 &S & | 3IS U TN 3aeudd: aidf Iad 6, 3 sl
qreT o dTel 41 faemeff &1 21 faemeff 297 3if sk 27t dar waa 1 fopaw faremeff f&<t ater wamr
&2

Rl A

58
80
59
38

ol ok il

Al:1

A2:2



A3:3

A4:4
4
Objective Question
14 704014

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

1. he neither loses nor gains.
2. heloses 5%.
3. heloses 4%.
4. he gains 4%.
fepeft cafeh Y 21 a3 T Ueb & e R I ¥ Ul aR] IR 20% T el € 3R g ) 20%
I 2Nl 81 99 T © 9 99
1. A BN E, 7 & el
2. 5% @fvadal
3. 4% @izl
4, 4% o BT 8l
Al:1
1
A2:2
2
A3:3
3
A4 4
4

Objective Question

ol e 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?

PO =
o oo,

Ueh TE FSTET 540 2fch & So Ufchd R 59 HebR ST ST & fob Tediep Ufeh g &1 dfch 3 4 oI
& 8N feferaa <iearail & & QT dfehal 1 ol <t < <va e €2

AW N -
O o o, WL

Al:

1
1
A2:2
2



A3:3

Ad:4
4

Objective Question

16 704016
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)?

L=
-\-.."l
@

30 ferenfofa & fret e 7 3 feremeff fords Aet Aav 1 I 20 & I 319 3 72% &, Srafs 3 femeff
3T et TR 11 A 30 & TP RIT 37p 75% & Al T bafT & SIRA 37 70% € A el 78R 11 4
20 & faenfRiar & 3itad 3id faraw ufaerd 87

68
74
78
84

b=

A2 :

A3:

A4 :

AR LW LN N = =

Objective Question

17 1704017
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?

e
S ESFRY N

O & S &b GHY IHDT A7 Y AR 28 Y off| AT AT & 4 99 97 81 Afe frar R Hi Y g 31
T U 9:8 €, 1 G T a1+ 31 (97 H) faberet &2

1 2
2. 3
3 4
4. 5
Al:l

1
A2:2

2
A3:3



A4:4
4

Objective Question

' 0I5 & 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 bays 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

taller than 21, but shorter than 18 others
taller than 20, but shorter than 18 others
taller than 20, but shorter than 19 others
taller than 19, but shorter than 19 others

U YT N, TGPl A B, 10 T A a1 &, o] 317 13 9 fIv1 81 efefbal 7 G, 6 ereforali & @il 2,
fbeg 3171 8 A foTft 81 < e iR <M crefar B A form &, fbg G 2 &ia 81 a1 71t g1 b bt <t
Rl T wiaTs FHIF 181 &, [ PaTH B

Hwh

21 afeRal  ofdT 8, g 3 18 4 fomrm 21
20 AfRAT A T &, o] 31 18 A ST 8l
20 AR 4 <idT &, o 377 19 & foTT 21
19 2RI A 1T 8, T 317 19 A [T 81

o o

A2:

A3:

A4 :

A A W W N = =

Objective Question

19 704019
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. 68
4. 225

TP GHPIVT T, FTeht YoTTY QUi GEaTq &, BT Bl 17 om &1 ST 7 AT, 7 &bt

1. 39U SIET & HRIT IFUER 21
2. 60%

3. 683

4. 2253

Al :

A2:

A3:

W W NN = =




Ad: 4
4

Objective Question

20 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 (to the nearest

metre)?

1. 800m
2. 600m
3. 707m
4. 1000 m

RIS 39 BR A 11 HY. IeR-gd Reeret ilet & &R TN 98l 3 I8 31o) P R TRT A1 Grilel P BR 3y
for § 707 =Y. B g 0 Ry &1 ot HY g Reeify & 99 eR B g (+F1. F Fapec) fai g ?

800 m
600 m
707 m
1000 m

. (I

A2:

A3:

A4:

AR W WD = =

Objective Question

21 704021
Consider the set A= {zx € Q:0 < (v2—1)z < 2+ 1} as a subset of R. Which of the following stateme
is true?

1. supA =2+2V3
2. supA =3+42V2
3. inffA=2+2v3
4. infA=3+2V2

REAFETA={z€Q:0< (vV2-1)z <2+ 1} B A 797 A P A1 9oded I &2
1. supAd=2+23
2. supA =3+2V2
3. infA=2+2v3
4, infA=3+2V2

Al:1
A2:2

A3:3



A4:4
4

Objective Question
22 704022

1=g?

Let § = {:;r: eR:xz>1and 1 — 23

> 22}. Which of the following is true about 5?

1. S is empty.
2. There is a bijection between § and N
3. There is a bijection between S and k

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

e fh § = {:;: eR:z>1and i_—f > 22} B SFIRET AT I RTITE?

1. SRz

2. S 3R N & €9 Udb Qdseb! 3BT &

3. § 3R R & 919 G qbeb! =BT B

4. 5 3R v e IRfid Teaa & g T Tl BT ¢

Al:
A2:
A3:

A4 :

A A W W N = =

Objective Question

23 704023
Let ¢ be the collection of all sets S such that the power set of § is countably infinite. Which of the follow
statements is true?

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

4. C is empty

A o6 ¢ & @+t =l S 1 | @ (ST a1d-aged TVHI: 3Hd 81 7 H 9 3 91 g 3 22
1. ¢ ¥ vs 3Rea uRfia aea fAfga @
2. C ¥ e MUTHIE: 3Hd Yy fAfgd @
3. ¢ ¥ U IUHY I fAfgd 2
4. c R g

Al:1



A2:

A3:

A4:

A D W W NN

Objective Question
24 704024
Let (a.).>1 be a bounded sequence in R. Which of the following statements is FALSE?

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

LS n—oc

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

—r 00

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

n—Foo

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

R T Ueh UREE HBH (a,,) >, Alferql [ qeriedl § A BH AT 39> 82
1. Af% liminfa, = lim sup a, B, ar (an) IR &

=03 n—o0

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

n—+o0

3. afg sup{ay|n > 1} = liminfa, g, ar (an) IR E
TL—+ 00

4. gfg sup{a,|n > 1} = inf{a,|n > 1} g, (a,) A &

Al:
A2:
A3:

A4 :

A A W W N = =

Objective Question
25 704025 . o ‘
What is the cardinality of the set of real solutions of e* 4z = 1?

1. 0
2.1
3. Countably infinite

4, Uncountable

" + & = 1 & I gl & g Bl gq@Edr (cardinality) @m &2
1.0
2 1
3. MUHA: 3HT
4. U



Al:

A2:

A3:

A4

A A W W NN = =

Objective Question
26 704026

For each n > 1 define f,, : R — R by

xT 2

ol ,zelR
Frlidt) o r €
where /~ denotes the non-negative square root. Wherever lim fo() exists, denote it by f(x). Which of
following statements is true?
1. There exists x € R such that f(x) is not defined
2. f(z)=0forallzeR
3 f(z)==zforallzeR
4, f(z)=|z|forallzeR
AP 0 > 16 AV £, - R > R B 79 F gfoqrfeg &
2
Jrn(-'}") — relR

2
x5 +H
STET /" STROTIoN e 1 $fid wa 81 518t WO lim /(o) @ A, T /() G Frofia a1 Fiet et
P TH 82

1. VT2 € R & o fag f(o) afonfSa a8 2

29z eRFBTAT f(z) =02

3.2 e RFTAT f(2) =2 ©

4 Itz e RS TAT f(z) = |2

Al:
A2:

A3:

A4

AR LW LW NN = =

Objective Question
27 704027



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 A is one-to-one, then m =n

T QR HEHH BUIMRIT A : R™ — R dAifoig| 797 7 & I A1 oA 9 &7
1. IfE A T ¢ A 3TeBTed A8l €, dd m > n
2. fE A 3TB1EH & A ThdbI T8I &, T m < n
3. fE A UFHd) ABRH §, dd m = n
4. uﬁA Qaﬁ_ﬁﬁ_g,fﬁfm =n
Al:
A2:

A3:

A4 :

A R W W NN =

Objective Question

28 704028 ) _ . ) ‘
Let A be a10x 10 real matrix. Assume that the rank of A4 is 7. Which of the following statements is necessa
true?

1. There exists a vector v € R'Y such that Av # 0 and A%v =0
2. There exists a vector v € R'? such that A% #0
3. A must have a non-zero eigenvalue

4. AT=0

Teb 10 x 10 IR ATHE A lfoiql e A P BIfe (rank) 7 81, dF (91 H T BI A1 B aedehd: HA 82
1. Qq Ifer v e R o1 3fedcd & o fedv Av £ 0 @M A20 =0 8
2. U |feer v € R &7 37f&dcd € for b ffg 420 £ 0 8
3. A BT AR Ahicierfvies 7 81T 81 =fdy
4 A"=0

Al :
A2:
A3:

A4 :

B DA W WD N = =

Objective Question



29 704029

Let (i f:) be a 2x 2 real matrix for which 6 is an eigenvalue. Which of the following statements is necessa

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

TP 2 x 2 IRAfdS ATHE (i f) wifory foraest ve arfiaferore 917 6 &1 771 % @ S 91 FeF Hraeddhd: I 82

1. 24— ab=4c
2. a+b=28
3.c=6

4, ab=10

Al :
A2:
A3:

A4 :

B ODA W WD = =

Objective Question

30 704030
Let Vv be the real vector space of 2 x 2 matrices with entries in B. Let T : V — V denote the lin

transformation defined by 7'(B) = AB forall B € V, where A = (g ?) What is the characteristic polynon
of 17
1. (r—2)(z-1)

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

ardfdes wfafseal arel 2 x 2 3Teggl B Afer e &1 Vv F 60 BT e H&Ee SR T : V - VB T(B) =

(TR 3 ¢ v % fer) % grT fonfia e, s A — (3 ‘f) &1 7 1 AaOe T5E w4 &2

1 (z—2)(z—1)

2. 24z —2)(z—1)
3. (z=2)%(z-1)?
4. (x2 — 2)(22 - 1)

Al:1

A2:2



A3:3
3
Ad: 4
4
Objective Question
31 704031
0 1 0 0
Let A = (1) g ? ? , and consider the symmetric bilinear form on R* given by (v, w) = v* Aw, for v,w €
0 0 1 1
Which of the following statements is true?

1. Ais 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

0100
ITHE A = é g (1) ? , B AT R R (v, w) = vt Aw (@ 0, w € R* & Q) gRT afvriea afad ferfas awam
0 1 1

far &) ﬁﬁﬁ%fﬁ?wtﬁaﬂwé?
1. A GehHUIT §
2. U R Afeer v, w 31fEded # & o faw (v, w) = 0%
3. T QR A& w, v, w AP AT v #£ w B, (u,v) # (u,w) T
4. A? & |t AcIEl(UTe HIT UATHS &

Al:

A2:

A3:

A4

N N S S

Objective Question
32704032 ‘ o _ _
For a quadratic form f(x,y, z) € R[z,y, 2], we say that (a,b,c) € R* is a zero of [ if f(a,b,¢) = 0. Which of
following quadratic forms has at least one zero different from (0,0,0)?
1. 22 4+ 292 + 322
2. 22+ 2% + 322 = 21y
3. 22 4 2y? + 322 — 22y — 2yz
4

2?4 2% — 327



feaTd! §HETd f(x,y,2) € Rlz, y, 2] & AT, A& f(a,b,¢) = 0 81 a1 €4 PEd & 15 f BT R (a,b,¢) € R* §l FAAA
I fEETdt TETd BT (0,0,0) F ATAT FH A BH TH L 72

1. 22 4 292 + 322
2. 2%+ 2% + 322 - 22y
3. 2% + 2% 4+ 322 — 22y — 2z
4. z? + 2y% — 322
Al:
A2:

A3:

A4:

AR W LW N = =

Objective Question
33704033 ‘ ‘ . ) ‘
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 elRe(DI+1Im] js 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) + I'm([)) is bounded, then f is constant

A {6 f IS Fdx deaifis Bad g1 [ gadeal 7 F B9 11 39 &2
1. Af& Re(f), Im(f) IRSG &, 9 f 3R &
95 uﬁF_,:h’.fe(f)f+|hn.(f)| qﬁa@ﬁ;aﬂ' f 3&!’\’?
3. A Re(f) + Im(f) T OHBA Re(f)Im(f) INIGE, TG f I="RE
4. I sin (Re(f) + Im(f)) URIG 8, a9 f 3R &
Al :
A2

A3:

A4

A A W WO N = =

Objective Question
34 704034



Consider the contour + given by

i for ¢ € [0,7/2]
Y(0) =< 1+ 2% foré e [r/2,3n/2]
g 28 for 8 € [37/2,27]
Then what is the value of / diz?
Jo 2(z—2)
1.0
2. wi
3 —mi
4, 2mi
e o - R fdar &=

e2i afe 6 € [0,7/2]
v(0) =< 1+ 2¢2% ARG € [r/2,37/2)
e fe 6 € [37/2, 2n]

Al:
A2:
A3:

A4

N N S S

Objective Question
35 704035 . )
Let a,b be two real numbers such that « < 0 < b. For a positive real number r, define +,(t) = re'* (wh

2
te[0,2x]) and I, = QL / %d:. Which of the following statements is necessarily true?
mi fy, (2 —a)(z—0

1. I. # 0if 7 > max{|al,b}

2. I, # 0 if r < max{|al, b}

3. I, = 0if r > max{|a|,b} and |a| = b
4. I, =0iflal <r<b




Wﬁﬁﬁ(aﬁﬁﬂlﬁﬁmw%ﬁﬁ;u < () < b_él WWWW:*W%(U = reit (G‘r&"TI (S [0,2?I’

der I, = 2{_{_ / %rﬁz @ afuTfed fésar SiraT 81 A aerdeat § @ SHET 3Maegdd: T 82

1. I, # 08 r > max{|a|, b}
2. I, 408 r < max{|al, b}
3. I, =03 r > max{|a|,b} T |a| = b

4 I, =08 |a| <r<b

Al:
A2:
A3:

A4

B A WL RN = =

Objective Question
36 704036 . ) ‘
For a complex number a such that 0 < |a| < 1, which of the following statements is true?

1. If || < 1, then |1 — a@z| < |z — q]
2. If |z—a| = |1 —az|, then |z| =1
3. If |2l =1,then |z —a| < |1 —&2|

4. If |1 —az| < |z —a, then |z] < 1

QAT FFHSY HSAT o, To 8 fdQ 0 < || < 1 8, A9 dadadl § q B A1 9 €2
1. 3f€ 2| <1, @ |1 —az| < |z — 4
2. A& |z —a| =1 —az,dd |z| =1
3.3 |z =1, a9 |2 — a| < |1 — az|
4. TR |1 —az| < |z—a|,dd|z| < 1
Al:
A2

A3:

A4

B A WL RN = =

Objective Question
37 704037



How many arrangements of the digits of the number 1234567 are there, such that exactly three of them oc
in their original position. (E.g., in the arrangement 5214763, exactly the digits 2,4 and 6 are in their origi
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

AT 1234567 & 37epl & U fa=aril bt Hesam &ran & oW germae) diF e 3rdt Jet feaifd & ved 87 (S fob fa=am 5214
H 37 2,4 T2T 6 JATTY 30T He (RATTAT # &1 fa=am 1243576 ® 3iep 1, 2 d21 5 G A9+! g fe2fdar & 21)

1. 525
2. 35

3. 840
4. 315

Al:
A2:
A3:

A4

N N N S

Objective Question

38 704038

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

ZJ150Z | 7,/90Z THg-THTBTRArstl bl HEaT 8
1. 30
2. 60
3. 45
4. 10

Al:
A2:
A3:

A4:

AR W W = =



Objective Question

39 704039

Consider the ring

R {Zunx

neck

where addition and multiplication are given by

Z ap X" + Z b, X" =

nei nel

(o) (Zoer)
neL meL

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

i ge1g R faar &3
R={> a.x"

nei

STET a1 d2iT B fH gRT fRu Mo &

Z a, X™ + Z b, X"

nek nel

(£ o) (o)
e meh

At e T s aa &
1. 91T R pHfAAT 98 &

2. TUTSITEe! (X — 1) 909 R H 3 orstae @

3. UISATEe! (X — 1,2) 968 R H 99H USTad! 8

4. TS (X, 5) 96 R ¥ 3o TuTeTTae! @
Al:
A2:

A3:

A4 :

R L VS B O e O

Objective Question

40 704040

™a, € Z; and a, # 0 only for finitely many n e Z}

Z (an + b)) X™

nek

=X ( > u."_hm) Xx*

kEZ \n+m=k

an € Z; w@'n, e Zﬁqﬁﬁquﬂ fﬂﬁ,ﬂ%mqﬁﬁﬁﬁ}

= Z(”-n, + b-n)/‘(”

nel

=3 ( ¥ a.n_f}m) Xt

keZ \n+m=k



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

1. If fis continuous on the set S, then f is continuous on the set &Y S

2. If g is continuous, then f is continuous on the set §

3. If g is identically 0 and f is continuous on the set &\ S, then f is identically 0
4. If g is identically 0 and f is continuous on the set S, then f is identically 0

A b S A= R BT WO 3T 2 04 [ R > RUB B &l g: S — R Pl g(x) = f(a) F aRTfog &3 7
P IT B AGeTPHd: T 82

1. IfE f FY=Id S W Had 8, a9 [ GHIT R \ S W Had eI

2. gfe g AAd &, a9 [ FEAT S W Had 8

3. AfE g AIARIAMAG: 0 8 9T f YT R\ S W FAd &, dd f FdATHMAG: 0 81T

4. fE g FIATAAAT: 0 & T [ T S W HAd &, a9 [ FIARIAA: 0 8T

Al:
A2:
A3:

A4 :

AR W W NN = =

Objective Question
41704041 . o
Consider the initial value problem (IVP)

y"(:;:} = |y(,!‘) + F|, reR,
¥(0) = yo.
Consider the following statements:

$1: There is an e > 0 such that for all y, € R, the IVP has more than one solution.
S2: There is a y, € 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. S, is false but S, is true

4. both S, and S, are false



Objective Question

42 704042

7 uRhe 7F I8 (IVP) WR faaR &

=T gt & faaR 9

ST TEWTe~08fd
S2: Uk VW y, c RETH

GES

Al:

A2:

A3:

A4

1. 8, dAT S, AR TT &

2
3.
4

A D W WD N = =

y(0) = yo-

{y’(:}:) =/ |y(z) + €,

reR,

H;:T’#{;EJREF%"IIVPWW?# 3{@?5_5’(_'[%1

¢ > 0% A7 IVP &1 U J 31T g &1

.S, T g AT S, 3T &

S, AT & oifdeT S, T &

. S, dAT S, 2T AT &

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

Then the value of ¢(e) is

{

y

(xy) -2 + 2L =1,
T

y(1) =0,

y(et) = de?.

1<z <et



A {6 o A= afdmr 99 3937 (BVP) #T1 8 &

(ay) — 20/ + L =1, 1w get
T
y(1) =0, yle!) =de*.

Al:
A2:
A3:

A4 :

BOA W W NN = =

Objective Question
43704043 ) L
Let « = u(x, t) be the solution of the following initial value problem

e +2024u, =0, ze€eR,t>0
w(x,0) =up(z), xR

where u, : R — R is an arbitrary €! function. Consider the following statements:
Si: If A := {z € R:u(x,t) < 1} and |A;| denotes the Lebesgue measure of A, for every ¢ > 0, then

Wt = (.
S.: If ug is Lebesgue integrable, then for every ¢ > 0, the function =+ u(z,t) is Lebesgue integrable.

Ay =1

Then
1. both S, and S, are true
2. 5, is true but 8, is false
3. S, is true but 8, is false

4. both 8, and 8, are false



AH b u = u(rf}ﬁ“;f‘;mﬁiﬁﬁﬁwiﬂﬁﬂﬁ

uy + 2024u, =0, zeR t>0
w(x, 0) = up(z), xR

ST up : R — R WS O %o g1 e deAl v faor &3
S AR A = {z e R:u(z,t) <1} EAAMIAB ¢ > 0 AT |4, GRT A, BT AT A9 A= a1, @a vt > 0F-

|A¢| = |Ao| BI
So: Al 1y AT HIGEAI &, 76 U ¢ > 0 & (T BT o > u(z, t) THT THBEAAE 81
s

1. 8, 9T S, AFT I Bl

2. S, 9 & wifdeT S, 3T Bl

3. S, I ¢ Aife7 S, 3T Bl

4, S, 9T S, AHFT 3TA Bl
Al :
A2

A3:

A4 :

A A W W =

Objective Question

44 704044
If u= wu(z,t)is the solution of the initial value problem

Up = Uz, reR,t>0
w(z,0) =sin(dr)+x4+1, z€R

satisfying |u(z,t)| < 3¢ forallz e R and ¢ > 0, then

1. u (%, 1



HHA 16« = u(x, 1) 9 URMS 71 Fem

Wy = tag, reR,E>0
w(x,0) =sin(dr) +x+1, z€R

BIFAGA T z € Rt > 0P Al |ulz, 1) < 3™ BT TR BT 8, 49

1. 'u(g._l) +u(—%,1) =2

T s
2. u (§ ) — 'u.(—g,l)
m m
3. u (g, 1) + 2u (—g, 1) =2
m ™
4. u (g 1) —:c.(—g,l)
Al:1
1
A2:2
2
A3:3
3
Ad:4
4
Objective Question
45 704045 ) ‘ o
If the value of the approximate solution of the initial value problem
y'(z)=z(y(z)+1), z€R
y(0)=j
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
32
4.1
A s YRS 94 9T
y'(z) =z(y(x)+1), z€R
y(0)=3
&1 TRUT-3{TPBR (.1 P HI 37 3R fafes BT UM Bed §Y Af~he € BT 2 = 0.2 W HH 1.02 8, 79 3 BT HH -
1. 0
2. -1
3.2
4.1
Al:1
1
A2:2



A3:3

Ad:4
4

Objective Question

46 | 704046
Let B(0,1) = {(z,y) € R?|2% + 4% < 1} be the open unit disc in RZ, 9B(0,1) denote the boundary of B(0,1), :
v denote unit outward normal to @B(0,1). Let f : R? — R be a given continuous function. The Euler-Lagrai
equation of the minimization problem

1 1 2
min § — [ / |Vu|2d.-1:dy+ - / / e drdy + / Suds
2 J /By VA TORY) Joap.1)

subject to v € C*(B(0,1)) is

{Au =—ue*"  in B(0,1)
1

du .
3 = f on 95(0,1)

9 Au=ue*" + f in B(0,1)
" lu=0 on aB(0,1)

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

du -
e —f on aB(0,1)

Au = ue*’ in B(0,1)
4 .
—4+u=f onadB0,1)

R2H B(0,1) = {(z,y) €R2|: +y? < 1} 99 v AfppT B o1 0.B(0,1) F B0, 1) Bt ufdi &t fAfde &, qar
5301)14?%@1%@@5\ P! fAfde &3 9 6 7@ k2 - R 9ad e fRar mar 81 @9 w € ¢1(B(0,1)) F A

1: 2
min {4 — // |Vu|2d:;r:dy + = // e drdy + / fuds
2 [ /B 2 /B Jago.1)

BT 3TIeR-eTuist = g
Au = —ue?’ B(0,1) ]
1
")l — 9B(0,1) W

A = uet’ + f B[O, 1)1}(
w=10 aB(0,1) 91

{Au— uet’ B(0,1)#

2.

L

N _ ¢ 9B0,1)R

Au = uet B(0, 1) 1-ll

8“ w=f 9B(0,1) W

Al:
A2:

A3:

W W NN = =



Ad: 4
4

Objective Question
47 704047 . . .
Let « be the solution of the Volterra integral equation

i
/ F + sin(t — 7)} u(7)dr = sint.
Jo 12

Then the value of u(1) is
1. 0
2.1
3.2
4, 2¢1!

TfE o 7 AT AHTR A FHIBIUT BT 8 &
ET
/ {— + sin(t — 'r)} u(T)dr = sint.
S0 2
a9 u(1) PTHAE
1.0
2.1
)
4, 2¢71
Al :
A2

A3:

A4

A A W WO N = =

Objective Question
48 704048 . . . . i . . . .
Consider a solid circular cylinder of radius 2 meters and height 3 meters of uniform density. If the density

the cylinder is p kg/meter?, then the moment of inertia (in kg meter?) of the cylinder about a diameter of
base is

1. 48wp
2. 437p
3. 24mp
4



THIHH U dTel U 319 ol do W faar & forads! fBwar 2 fiex 33k Farg 3 Wex 21 af 9o &1 g7 p kg/met
&, e dcf BT 3Heh ATUR &b A P AU e ATl (kg meter” #) g

1. 48wp
2. 43mp
3. 24mp
4, 47p
Al:
A2:

A3:

A4 :

A A W WO N = =

Objective Question
49 704049 o _ ) )
Let A,, 4,, A3 be events satisfying 0 < P(4;) < 1 for i = 1,2,3. Which of the following statements is true?

1. P(A; | A3)P(A; | A3) < P(A; | A3)

2. P(A, | A))P(A3 | Ay) > P(A; N A; | Ap)

3. P(Ay | Ay) + P(As | As) > P(A; U Ay | Ay)
4. P(A; | Ay) + P(Az | As) < P(A; | A3)

A B Ay, As, Ay TR HARI B 1 i = 1,2,3 & felg WIRAGBAT 0 < P(A;) < 1 DY T Bl 81 (4 | & BT A1 B
&

(A1 | Aa)

1. P(Ay| A2)P(Az | A3) < P
> P(A1NA;z| As)

2. P(Ay | A2)P(A3 | A2) .
3. P(A; | Ap) + P(As | A2) = P(A U Az | Az)
4. P(A; | A7) + P(A2 | 43) £ P(A | 43)
Al:
A2:

A3:

A4 :

B A W OW NN = =

Objective Question
50 704050



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

0, ifr<o
Fl)=¢2, ifo<z<l
1. ifz>1

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

1.

'|'--.]

e}
{71

11
36
13
36
17
36

A b x A7 dadit ded Bad ara agfdd @ §

0, gz <0
Flzy=<ztl aRko<z<1
1, WREx>1

aap(% 2 ;) + P(X = 0) &1 A 4+ & sRTeR €

7
36
11
36
13
36
17
36

Al:

A2:

A3:

A4:

AR W W = =

Objective Question
51 704051



Let {X,, | n = 0} be a homogeneous Markov chain with state space S = {0, 1,2, 3,4} and transition probabi

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 0 0 0
3 314 o0 0 1/4 0
a\ 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 cl
{0,3}. Then the value of « is

6

21

11

21

8

21

10

21

.

AH 6 { X, | n > 0} HGRTFATE § = {0,1,2,3, 4} AT 7+ HepHOT ATAHdT 31Tegg areil HATT Albid & &

0 1 2 3 4
0/1/4 0 0 3/4 0
1 o 1 0 0 0

p=2|1/3 2/3 0 0 0
3l 3/4 0 0 1/4 0
a\1/8 1/8 1/2 1/8 1//8

3ATRAT 4 F G BN YW fda: Fgd aif {0,3) ¥ 3@Nfd & ST, SHH! Wfiwdr 31 o F fAfde fFarsmard | q@ o
LIEAEIS NS

6

21

11

21

8

21

10

21

1.

Al:

A2:

A3:

A4 :

A B W W = =

Objective Question
52 704052



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

1. o
2. 2a

3. —

SIS o & W1 &8 AB W fag P Pl agesdn g faar <q| /14 b 2, a1 7, shHer: I&1 T8l AP dell PB @l &arg
P ol A E(|Z1 — Zo|) BITHA - &
1. ]
2. 2a
¥

3 =
2

2ex
3

Al :
A2:
A3:

A4 :

B ODA W WD = =

Objective Question
53 704053 . o ) N _
Consider a distribution with probability mass function

8 ifz=0
L if x=1
z|@)={ 2 ;
J(z[0) o f5=9
0 otherwise,

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

1.1

2. 5/7
3.1/2
4, 2/7



A= wifdesar gemE BT are ded IR faaR &9

e gz =0

f("|9)_ % ?TFC:J?TI

X — % ?:Iﬁ;,r:Q
0 3T,

STeT 6 T 31311d WTael &1 S0 4T e # 37T 100 & argfeed wfdeef # 0, 1 dem 2 & ydafaid ToM srer: 20,30 T 5
9 gddfard 3Teel & ATUR W ¢ BT 3Aftedd JI9Tfddr b (maximum likelihood estimate) €

Al:
A2:
A3:

A4 :

A A W WO N = =

Objective Question

54 1704054
Let X,, X, be a random sample from N(0,0%) distribution, where ¢ > 0 and N(u,0?) denotes a nor

distribution with mean p and variance o2 Suppose, for some constant ¢, (¢(X? + XZ2),~) is a confide
interval for variance 2 with confidence coefficient 0.95. Then the value of ¢ is equal to

1. —21n(0.05)

2. —21n(0.95)

1
3 ———
21n(0.05)

1
Y T S
21n(0.95)

X1, X B N(0,02) 5 H 9 Agfeda ufdesl A, STei o > 0 8 GT N (1, o) GRT ATA g0 AT THROT o2 Il FHHT |
St glar 81 A 1o faseft 31eR ¢ & T (c(X2 4 X2), 00), TEROT 02 &1 0.95 fd2a=ar uties aret, U faeawar 3ia
21 a9 ¢ BT AH A9 & e &

1. —21n(0.05)

2. —21n(0.95)

1
3
21n(0.05)

1
4 ———
21n(0.95)

Al:1

A2:2



A3:3

Ad: 4
4

Objective Question
55 704055
Let X,, X, be a random sample from a population having probability density function f € {f,, f1} where

1 I

o < p < = <
folz) =143 |fU_J‘_2 and fi(z) =4 1 IfO_;‘_—l

0 otherwise, 0 otherwise.

For testing the null hypothesis H, : f = f, against the alternate hypothesis #, : f = f;, the power of a m
powerful test of size o = 0.05 is equal to

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

1 6 X, X, Wifdl O°cd Bl f € { fo. 1} el STaean §  argfede ufdeel €, Stel

1
fn(.-c)—-{E AR <2 deir fl(-’i-'-')_-{
0 YT |

aRo<r<4
el

e

depfees URBUHT H, : [ = f, P [dog R0 uRebBe T H : f = f, P W& 8 3ATHIT o = 0.05 dTet 2feh
Tiefur B effdd A & ST &

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

Al:
A2:
A3:

A4

A A W WO N = =

Objective Question
56 | 704056



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

gzt if0<cx <1
rlf) = : .
f(=16) {0, otherwise .

where 4 > ( is an unknown parameter. The prior distribution of ¢ is given by

(6 ge—? if >0,
™ = 4
) 0, otherwise.

The Bayes estimator of ¢ under squared error loss is

12
1. ———
1-— Z In X;
i=1
11
2.

10

3 Z In X;
i=1
10

3 -I—E In X;
i=1

13

10
2+) X,
i=1

11

e Wifedr B B aTel deA A A X, ..., Xy, Agfedd Widaef &

f: :9—L T

ST8T 0 > 0 U AT 9reied 81 6 BT gd & fwrad fan Sirar &

9)_ et uﬁF}}ﬂ
=10 AT |

arifged FfE &1 (squared error loss) & 31 ¢ &1 I 3TTHAD &

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

10
2 — Z In X;
i=1

10
3 +me@-
i=1

13

10
2 +Z In X;
i=1

11



Al:

A2:

A3:

A4

A A W W NN = =

Objective Question

57 704057

An analyst considers standardized values of observations on three variables, consumption (C'), saving () :
total income (T'1) so that they have zero means and unit variances. She further considers disposable inco
(DI) where DI = C + S. In the simple linear regressions of DI on T'I, DI on C and S on T1, the regress
coefficients are 0.8, 0.5 and 0.4, respectively. There are 21 sample observations. Sample covariances :
variances are calculated with divisor 20. Then, the value of sum of squared residuals in the regression of
on S is

1. 5
2. 10
3.15
4. 20

B¢ faeatfiet @i =i 3T (), s9d (S) qeT B 3 (71) & e F AFBIGd AT W fdar wxdt & o)
37h AL [ AT YERUT Gebeh & | TR 98 W19 1 (D) W faeIR @l & 518t DI = C + S 81 T1 R DI, C R DI
T1 W S & W &P FHTY[UT H GHIRVT TOTies A2l 0.8, 0.5 2T 0.4 &1 Ufdaef & 21 wdidgmr €1 ufdesf gevw
2T YERUT <l MUMAT fdHTSTd 20 & H1 I SATdl 81 dd, S W DI & FHHIYAU & diifepa 3rdferse) (squared residuals
0T 1 7 e @

T @
2. 10
3: 15
4. 20

Al:
A2:
A3:

A4

A A W WO N = =

Objective Question

58 704058



Let Xy, X1,...,X,(p > 2) be independent and identically distributed random variables with mean 0 :
variance 1. Suppose Y; = Xy + X;,i = 1,...,p. The first principal component based on the covariance ma
of ¥ = (¥,se,05,)" 15

P

i }’%
\/J—) i=1

AH b X, X1, ..., X,(p > 2) AT 0 7T YT 1 1ot Gob-HAMG: sfed Waa qrgfeses W 81 AF fb ¥, = X + X,
L...,p8lY = (Y,...,Y,)T & HEURRUT ATHE W ATITRA WeH §&4 e (first principal component) &

Al:
A2:
A3:

A4 :

A A W W N = =

Objective Question
59 704059 o o . _ .
The expected number of distinct units in a simple random sample of 3 units drawn with replacement froi

population of 100 units is

ag 3
s ()

993
2. 100 — 1002

992
100

99 \ *
X e et
4 (100)

3.2+



100-3wrsa! BT FAfR J HidweTu & |l fAebrel! T8 3 3H18AT &b Yo I Agfesd Hideel # i geprgal B yar
e i &

99 3
1.3~ (ﬁ)

993

992
1003

99 \*

3.2+

Al:

A2 :

A3:

A4 :

A A W W =

Objective Question

60 704060

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

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

1. 7/15
2. 3/5

3. 11/15
4. 13/15

T UgIe U9 # UgIel & aTeil bael Uab 3BTS &1 A of fdb UTed Ugidl U0 IR @l (Poisson) & fAaw & srgwa A = 1 f
B X A AT &1 3 dTelT T8 Ueld 99 ¥ W2l bael aHl eal ¢ afe agf & a1 & A BH UTed Ueld ua o €, 3r=gen
faT Ueet foiw Ueier Uu BYe a1 @ (fsedt VY guar s1feiepan i uree Uil U § 3Ufed ted €)1 Uget o arait #efia

FoYeT STeT I FTRIR T-3raferat ; firTe & AT 3 el W SRETAR AR T #1 A Y Ia ¥ T
Srdprfeies 3gd =T X &1 99 B(X) T P RR 2

1. 7/15

3/5
11/15

& WM

13/15

Al:

1
1
A2:2
2



A3:3

Ad:4
4

Multiple Response

61 704061
Let (a,).>1 be a sequence of positive real numbers. Let

[
by=——F+—"——~n>1
max{a,...,an}

Which of the following statements are necessarily true?

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

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

T—F TE—F o

1 . .
3. If lim b, = =, then lim a, existsin R
2 n—oo

n—oC

4. If lim b, =0, then lim a, =0

—FC oo

A B (a,),>1 UATHS ar&dfde HSA1311 BT IhH 21 °H b

tn

[P . M. . | -
5 max{ay,...,ap}’ n2l1
1. afE lim b, BTARAARAE, a9 {a,, : n > 1} IRAGE
T—r o
2. afE lim b, = 18, a9 lim a, BTARAATRTE
n—oo n—oC

3. IfE lim b, = % 2, d9 lim o, BPIETRHAE
n—oc

TE—+ 00

4. gf& lim b, =10 ET, ad lim a, =0

n—roo n—Foc

Al:1
A2:
A3:

A4 :

B R W oW NN

Multiple Response
62 704062



Let 3°>° | a,, be a convergent series of real numbers. For n > 1 define

a,. ifa,>0
A--n = i
0. otherwise;

B, — (n, If an < ﬂ'
0, otherwise.

Which of the following statements are necessarily true?
1. A, —»0and B, - 0asn— cc
2. If 37 | a, is absolutely convergent, then both "> | 4, and 3>°° | B, are absolutely convergent
3. Both 37, 4, and >~ | B, are convergent

4. If 3 a, is not absolutely convergent, then both 3~ 4, and }_°% | B, are divergent

n=1 n=1

HH b Y0 | «,, ddfdes F@A130 1 AMHART AUTT €1 > 1 & fdy, aRHTET &

n=1
4 Fz 08 afe a, >0
o, 3rger

B _ i = T-lﬁau{[]
"o, 3T

= o & B A B rgegdd: 9 &2
1. Aﬂ. =¥ ﬂa—e‘"—lgn —>0,G'|E'f-n. — OO
2. RS> | a, FRUGE: AR €, dd QAT 52 | A, 7T S | B, fARuerd: ifart €

3. A, @1 Y| B, AHl AfWERT
4. AR | g, FROeE: AR TS &, ag A Yo, A, 9T | B, WIART &

n=1 n=1

Al:
A2:
A3:

A4

N N S S

Multiple Response
63 704063 ‘ .
Define f: R — R by f(z) = z|z|. Which of the following statements are true?

1. fis continuous on R

2. [ is differentiable on R

3. [ is differentiable only at 0
4. fis not differentiable at 0



fiR S RB f(z) = z|e| GRTURHING &Y 4 H J BH J B2 A4 &2
TR fHdd &
2. RWR [ Jqbe1d &
3. f a0 IR TR &

4. 0 W [ Naba1d T8 &

Al:

A2:

A3:

A4

AR W W NN = =

Multiple Response
64 7040064 .
Let (a,)n>1 be a bounded sequence of real numbers such that lim,_,~ a, does not exist. Let
S ={leR: there exists a subsequence of (a,) converges to [}.
Which of the following statements are necessarily true?

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

4. S has to be a finite set

A 1B ()0 > ARATID HEAT3N BT THT UREG ITHH & 1 lim,, ., o a,, BT 3dcd T8l &1 7H P
S={lecR: (a,) TP I-3HA | W 3R 2raT 2}
4 7 & Bl 39T Hd: I €2
1. s R wq=aa €
2. S W &ecl Tep 3HaTd &

3. S FH Y P A HaIT B
4. s uffia wqeag g

Al:
A2:

A3:

A4 :

A bR W W = =

Multiple Response
65 704065



Let f:[0,1) — [1,00) be defined by f(z) = . Forn > 1, let p(z) = 1+ 2z +--- +
following statements are true?

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

B f:[0,1) — [1,00) BT f(z) =
B Y YT T 82

1. [0,1) R f(z) TP TAF: Fad Tl

2. 3TPH (p, () RgaR [0, 1) W f(2) B 3R firalka gar @

3. 3T (p, () THAAED: [0, 1) W f () B 3R 19RT gar &

4. IR 0 < ¢ < 1 & A, 3TBH (p, (x)) THHAF: [0,¢] W f () BT 3R JAWFRT 8iar &

Al:
A2:
A3:

A4 :

A A W W =

Multiple Response

66 | 704066 _ . .
Consider the improper integrals

" 1
I = {f‘..f.’
/; /2 v/sinx

!

and, fora =0

3 1
T - dx
/a /1 +:;:2f '
1. The integral I is convergent
2. The integral I is not convergent
1

3. The integral I, converges for a = 3 but not fora =0

4. The integral I, converges foralla >0

(Z)=1+z+: -

. Then which of

+ &, dd ICL=8



3Hd IHTHEA!

i 1
/—2 vsine
daAT o > 0 & foig,

R fTaR & T H T BH F FH T 82
1. gHTBS 1 3T ®
2. qHTehet 1 ARt 78 &
3. a = L & fore wTee 1, AaRa 81T € AT o« = 0 & fore 7

4. It ¢ > 0 & fv garee 1, 3rala aar e

Al:
A2:
A3:

A4

N N N S

Multiple Response

67 704067 . X . .
Let f : R — R be a continuous and one-to-one function. Which of the following statements are necessa
true?

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

4. fisonto

M f6 £ R — R Tdd Td Ubeh! Beid 21 e ¥ ¥ B & Fe 3aedsda: I 22
1. f ged: aHa &
2. [%ed: EHM &
3. /91 dl ged: aUHA B a1 g6d: BIEHM 8
4. f T<BIE §
Al :
A2:

A3:

A4:

AR W W = =

Multiple Response
68 704068



Define f: R2 - R by

T
0, if r=0.

W E
f(.’};,y}:{i, ifz#£0

Which of the following statements are true?
af
af
%

1. (0,0) exists

2. (0,0) exists

3. fis not continuous at (0,0)

4. fis not differentiable at (0,0)

f:RZ S R®

s
0, if 2 =0

1 _-‘2 .',2 )
flz,y) = {@ if 2 #0

g1 ufoarfad &1 A o O B & BeA I 22
1E”mﬂ)mﬁaﬁﬁ

oz

2.i&amsﬁ&aﬁﬁ

dy
3. (0,0) W f gdd &l &
4. (0,0) R f BT T8l &

Al:1
A2:2
A3:3

A4:4
4

Multiple Response

69 704069
Let f : B2 — R? be a differentiable function such that (Df)(0,0) has rank 2. Write f = (fi, f2, fa). Whict
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 B2 such that f; is a function of f, and f,
3. f maps an open neighbourhood of (0,0) in R? onto an open subset of k3

4. (0,0) is an isolated point of f=1({f(0,0)})



HH b f: R2 5 R® QAT 3G B & 6 (D f)(0,0) B BIfE (rank) 2 81 741 16 f = (f1, fo, f3)| A H G Bt
P AATHA: T 82

1. (0,0) b gfdder ¥ f ubdpl &

2. R2H (0,0) & fdga ufdder U &1 31f&id g8 UBR & b fy, BeAdl f, AT f, BT B &
3. Bed [ AgEd k2 ¥ (0,0) & faga gfdder @ k? & f9gd 3uageay w A=eTed H3dr &
4. f~1({f(0,0)}) BT U faged fdg (0,0) ®

Al:
A2:
A3:

A4 :

A R W W NN =

Multiple Response

70 704070 )
Let K € R be non-empty and f : K — K be continuous such that

|z —yl < |f(z) = f(y)] Vz,y€ K.
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. fis injective, but f~!: f(K) — K need not be continuous

AH b K € R T 31Rad I 8 3R f : K — K V1 Had e & P
|z —y| < |f(z) - f(y)| Vz,y€ K.
= ¥ @ P A B[ aedda: T &2
1. f Y SIS BT 3T9TF 8l &
2. afE i = [0, 1] BY QY f B AEBE BT 8 TR
3. fUBBIE, dar f~1: f(K)—» KJdd &
4, [ THPE, AfdeT /-1 f(K) — K D Tdd g1 P HTa9hdT T8l &

Al:
A2:

A3:

A4

N N N e

Multiple Response
71 704071



Let v be the subspace spanned by the vectors
v = (1,0,2,3,1), wv2=(0,0,1,3,5), wv3=1(0,0,0,0,1)
in the real vector space R?. Which of the following vectors are in v?
1 {1:7,1,4,1)
2. (0,0,1,2,4)
3. (1,0.1,0,1)
4. (1,0,1,0,2)

arfde Afcer gafe R® 7 v & A7 |fder & faxgfd arelt suamfse ar
v =(1,0,2,3,1), wvy=(0,0,1,3,5), wvs=(0,0,0,0,1)
fadd e aaftr v d &2

1. (1,1,1,1,1)

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

2.
3.
4. (1,0.1,0,2)
Al:
A2:

A3:

A4

A A W W NN = =

Multiple Response

72 704072

Consider Rk and Q[z] as vector spaces over Q. Which of the following statements are true?

1. There exists an injective Q-linear transformation 7': R — Q]
2. There exists an injective @-linear transformation T : Q[z] — R
3. The Q-vector spaces Q[z] and R are isomorphic

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

R d2T Q[] BT Q IR HiG A #H| 4 gadedi # ¥ #IH J gdded I &2
1. foseit gl Q- TS FURVT T2 R — Qa] BT 310 &
2. Tt Ubeht - &P BUIARYT T : Qfz] — R &1 Ad &
3. Q-féer gafRar Qx) doT R goaTdRI &
4. YRR Q-I&H BURIN 7' : R — Qx| BT 31 7€l &

Al: 1

A2:2



A3:3

Ad: 4
4

Multiple Response

73 704073
Let 7 : &* — R* be a linear map with four distinct eigenvalues and satisfying 7% — 1572 + 10T + 241 = 0. Wk
of the following statements are necessarily true?

1. There exists a non-zero vector v, € E* such that Tw, = 2v,
2. There exists a non-zero vector v, € R* such that Tw, = vy
3. For every non-zero vector v € &%, the set {2v,3Tv} is linearly independent

4. T is a one-one function

AH fb 7 RY - R* IR M= 3thieraifties AT arer H@e afafes € aom 774 — 1572 + 107 + 241 = 0 P HIE B
7 % & B | B sraasd: ¥ 82

1. T QR ALl vy € R* BT 7T & b Ty = 201

2. QA AR A2l vy € R BT 370 & b Twy = vy

3. U® AR Al v € B & AT, A= {20, 370} H&ba: Td7 8
4. T Qb Befd &

Al:
A2:
A3:

A4 :

A A W W N = =

Multiple Response

74 704074
Let 4 be a 4 x 4 real matrix whose minimal polynomial is z? + =+ 1 and let B = A+ I,. Which of the follow
statements are necessarily true?

1. The minimal polynomial of B is 22 + z + 1
2. The minimal polynomial of Bis 2% — 2+ 1
3. B =1

4, 5:3-1—147“

A fb A U 4 x 4 dRdfdD HTHE 8, SHPT MO Igue o2 + 2 + 181 A B = A4+ LB A A A AP A
TR T 82

1. BHIAfIB TgI&E a® + 2+ 18
2. BRI AAS g+ — o+ 1%
3. B3=1,

4 B3+ 1,=0



A3:

A4 :

A A W WO N = =

Multiple Response

75 704075
Let v (# {0}) be a finite dimensional vector space over R and 7': V — V be a linear operator. Suppose t

the kernel of T 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 7" cannot have two distinct roots

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

R WX Us gRfAd favta aféer aufe v (£ {0)) @Sl U Had TaRae 7 v — v diforg foadr sifee a gfdafara &
21 7 ¥ A 217 Q B2 Aaeudd: T 82

1. Ve faaran g

2. T &1 3G (trace) I &

3. T % 3ferss 9gue & & fi=1 qa 78 & 9pat &

4. T &1 IS qgUe 38P AMA&UIP Igue & IR &

Al:
A2:
A3:

A4 :

A A W W N = =

Multiple Response

76 704076
Let M;(T) be the complex vector space of 5 x 5 matrices with entries in C. Let VV be a non-zero subspace

M;(C) such that every non-zero A € V is invertible. Which among the following are possible values for
dimension of ?

1.1

2
3.3
4



5 x 5 WA THE! Bl FHE BT M, (C) F FBUd BISTT g 37! Tab VT Q[-av Jfy |ider Iudmfe v #ifsiy b w
M A e V FePAUNG 1 V B T & fay 77 7 § 3l & wrfad 7 €2

1.1
2. 2
3 3
4

n

Al:

A2:

A3:

A4

A A W W NN = =

Multiple Response

77 704077
Consider the real vector space V = R[z] equipped with an inner product. Let W be the subspace o
consisting of polynomials of degree at most 2. Let W+ denote the orthogonal complement of W in V. Wt
of the following statements are true?

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

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

AR UHSA A FAfoold aRlae HEGL T V = R[z] R faar &1 7 fib W, §af v &6 a5 3uamfe g for a1
3 310 BIfE (degree) 2 & ague AfFfed &1 A 5 - & gR1 v # W &1 wifdes e A fsar srar 1 v
U B[ T 87

1. fosat IgU< p(x) € W BT 3G ST IBR & 1 2 — p(a) e W

2. Wt = {0}

3. Waarwt Hr R wRIAH faur g

4, R W Wt 39Rfia favta afger gufe &
Al :
A2 :
A3

A4 :

A A W W NN = =

Multiple Response
78 704078



Let gy (x1,23) and ¢(y1,y2) be real quadratic forms such that there exist (uy,us),(v1,v2) € R? such t
qi(ug,us) = 1= qa(vy,v9). Define g(xy, z2,y1,42) = q1{x1, x2) — q2(y1, y2). Which of the following statements
necessarily true?

1. g is a quadratic form in zy,z2, 41, y2

2. There exists (t1,t2) € B2 such that ¢, (¢;,t2) =5

3. There does not exist (s, s2) € R? such that ga(s1, ) = =5

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

Wﬁﬁﬁql(;m, x9) AT g2 (11, gg)@ﬂﬁﬁﬂiwwg% ('u.!_.u.g}, (vq1,v2) € R? aiﬁ'qql(ul,wg) =1=qa(vy,
2l qﬁiﬂﬁﬁﬁﬁm qlry, 22, y1.42) = @z, 22) — q2(y1, y2). 7 4 & P19 § BeF Ma9gFHd: Jde?

1. @1, 22, y1,92 W o TEETAT HHETA &

2. QAT (t,1y) e R2 AT X ETb (41, 42) =57

3. QT (s1,50) € R2 ARAA A AR & & go(s1,59) = 5

4 T AN e RS AT T ARA w e R IRAT A E B g(w) = &

Al:
A2 :
A3

A4 :

A A W W =

Multiple Response

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

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

4. fis a bijective function

A i f U1 HIF d2ifteh Bord & fob THT = € C & AT |f(2)] > 2024 B1 1 H A 1 A B ATGTHd: T &7

1. Wz e CH AT, f(2) = 2024
2. [ AR B &

3. f Tcbehl Bei &

4. f UbHdHI ATBIE B &

Al:1
A2:2

A3:3



A4:4
4

Multiple Response
80 704080

For = € 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. g has a removable singularity at 0

2 € C\{0} B AT f(2) = %.«-,-m G) qeAT g(z) = f(z)sin(z) IR B 79 7 § B & HeF T 22

1. f &1 0 W rfard fafesar &
2. ¢ @ 0 R ’fared fafdzar &
3. [P0 W AT fafdmar &
4. ¢ 60 R 37 fafesar &

Al:
A2:
A3:

A4 :

A A W W N = =

Multiple Response
81 704081 . . . . . .
Which of the following conditions ensure that the power series > -, a,2" defines an entire function?

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

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

7 o @ 3l 4t ord glAfedd el € fb ard Auit Y a,,2" [BH! FdF d2eAlNd Berd Bl aRHIYT B2

1. I = € C & fefq urd Joit sfiaiid 8
2. UA® > ¢ R P Ty ara Joit sihiaRa g
3. U 2 € {27 : n € N} & forg ara ot srfiafia gt
4. YD z € { L :n e N} & fdv urd Aoit 3ifiaRd &

n=0

Al:1



A2:

A3:

A4:

A D W W NN

Multiple Response
82 704082

Let f be an entire function such that for every integer & > 1 there is an infinite set X, such that f(z) = %
all z € Xi. 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) =0forall z € X
3. The set X, is unbounded for each k > 1

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

A4 {5 1 v YT T deetfies v € o ude quifes & > 1 & AT, 1 3rad 9 X, s vpR e b oit - ¢ X
e 1(z) = % 2 9 ¥ ¥ P A B Iags: T 2

1. T e IR ageag X e fd ot e X BT f(2) =02

2. QT pIS AR Hgd g e fb Wil 2 ¢ X BT f(2) =07

3. WY X, ISP k > 1 & foig 3Reg &

4. afe ¥aT PIE TRAG 3TFT (21)41 P IRAF k> 1 F AT 2, € X, A, 79 f BT RIS A &

Al:

A2:

A3:

A4

A A W WO N = =

Multiple Response

83 704083
Let 7 be a principal ideal domain with a unique maximal ideal. Which of the following statements
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 € S which is not principal
3. R has countably many ideals

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



H14 feb R H%4 TUISTe! Hid & foiaeh! (s qursire! 3ifgdta &1 = aerdedl # B A 31aegehd: 9 82
1. R &1 Y% MITHd a6, §34 TOTSTae! Hid &
2. R &1 Q% QHT HIThA i S ¢ fSr W U Tuisiae! 1 C S 8 S 55 8l @
3. R &Y TuTSTraferal bt i o §
4. R % YAH YIMBd deid S(+ {0}) I fgeia 3= qursiae! g Sit 430 &

Al:
A2 :
A3

A4 :

A A W W =

Multiple Response

84 704084
Let k and S be non-zero commutative rings with multiplicative identities 1, 15, respectively. Let f: R -

be a ring homomorphism with f(1z) = 15. Which of the following statements are true?
1. If f(a) is a unit in S for every non-zero element « € R, then S is a field
2. If f(a) is a unit in S for every non-zero element a € R, then f(R) is a field
3. If R is a field, then f(a) is a unit in S for every non-zero element a € R

4. If ais a unitin R, then f(a) isaunitin §

R TT S B AR PBHCAAT ge1d AT (S UHTHD dcdid BH2L: 1g, 15 81 [ : R — S QT 90 FHTHIRAT & 3
foT f(1g) = 15 1 77 qoaeal § 4 P I IT &2

1. UG f(a) AP AN 3HaTd o € R P feIg S A gPIE &, dd S Teb 9AH &

2. UM f(a) IAB QRIR 3T o ¢ RF AT S A gBTE R, a9 f(Rk) TH UT &
3. IfE R U 98 €, 7 Ui Q[ 3aUd o € R b el f(a) TP IHIS &

4. AfE R W 0 TPH SHE 8, a9 S W (o) TP IHTS &

Al:
A2:
A3:

A4

AR LW LW NN = =

Multiple Response
85 704085



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

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

U R = Fy[2] TS = Ry) & T8l 2, y & Afufd €1 it amaf § A s A a2
1. S V& H&T UTSITae! Uid &
2. S/(y* + x2) Vb Afgd 1 U @ id &
3. 5 1fgda UM wed uid §
4. S/(x) T 93 TUISTIEat Uid &
Al:
A2:

A3:

A4

A A W W NN = =

Multiple Response
86 704086
Which of the following numbers are order of some element of the symmetric group S;?

T3
2. 4
3.5
4, 6

71 & & Pl FwaTt wAfid 9yg S, F Bt sraaa B I (order) €2
1.3

2. 4
3.5
4. 6

Al:
A2 :
A3

A4 :

A B W W =

Multiple Response
87 704087



Let 7 be an ideal of the ring Fy[i]/(t2(1—¢)?). Which of the following are the possible values for the cardina
of I?

1.1
2. 8
3. 16
4. 24

A fob 1 a1 Fyt] /(12(1 — ¢)?) &Y UTSTIIet &1 1 BT IH@ar (cardinality) & 4 § § &9 § §4d AH €2

1. 4
2. 8
3.16
4. 24
Al:1
1
A2:2
2
A3:3
3
A4:4
4
Multiple Response
88 704088 ) . .
For which of the following values of ¢, does a finite field of order ¢ have exactly 6 subfields?
T g=218
2. q= 232
3. g=2Y
4, g= 0243

7 " & ¢ & 17 AFl & fedg, B (order) ¢ & URfAd &3 & Jargerd: 6 3UeH &2

1. g=218
2. g= 032
3. g=2%1
4. g =223

Al:1
1

A2:2
2

A3:3
3

A4:4
4

Multiple Response
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Let X denote the topological space R with the cofinite topology (i.e., the finite complement topology) and
Y denote the topological space R with the Euclidean topology. Which of the following statements are tr

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 @ 5 x wguRfia wifefadt ardt (rafa aReifia we wifefae) difefis wmfe r @1 i = € 9y
Ifawrera aifeafad! aret Fifefis anfe R @ fAfde &war €1 7= aqaa) § § o § 9 €

1. OB FikAfdbt & FH F X < v H X x [0,1] 9 &
2. UHHA Tl & T § X » [0,1) Hed &
3 X Hed g
4. oA wifefadt & Ff § X « v Hgd €
Al:
A2:

A3:

A4 :

A A W W N = =

Multiple Response

90 | 704090 .
Let r be the smallest topology on the set R containing

8= {[u.:b) la<b; a,be R}
Which of the following statements are true?
1. 8 is a basis for topology
2. Ik is compact in the topology 7

3. Topology r is the same as the Euclidean topology

4. Topology 7 is Hausdorff

A {7 FHead R WX QAT oTgdd Hifeifdeh & forad
8= {[u.._ b)|a<b; abe R}
gf=fed &1 7= aoaal § 9 & 9 9 2
1. HifRIfde! + & feig 5 ve AR &
2. Qiftafdd! - & G H R Hed &
3. Hifefddt + gfaeista Fifkefadb & FH €
4. gifefadr - gEwEs €



Al:

A2:

A3:

A4

A A W W NN = =

Multiple Response
91 704091
Consider the initial value problem (IVP)

y'(z) = % z € R,
y(0) = yo.
Then which of the following statements are true?
1. There is a positive g, 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 i, € R, every solution of the IVP is bounded

4. For every y € R, there is a solution to the IVP for all z € R

= yRMe 9F avr (IVP) )R faar &%

SN sin(y(x))

y(0) = yo.

, xzeR,

da A A e A s ag &2
1. VT BIS YATHS y, 59 WbR ¢ P VP BT 8t 3rufieg &
2. VT BIE FOMHSB y, 9 UPBR ¢ & IVP &1 & uRag &
3. UAF y, € R & AT, VP &1 76 &1 TReG &
4 TG gy c RB AT, PRt r e RF AT IVP BT BIE BA &
Al:
A2

A3:

A4 :

A R W W NN =

Multiple Response
92 704092



If 2y = x,(t), 25 = x2(t) is the solution of the initial value problem

{x
E'i_t% = =11 + I3,
—tdra _ ey
FA
21(0) = 1,22(0) = 0.
and r(t) = \/x3(t) + x3(t), then which of the following statements are true?
1 #(t) = 0ast = 4+
2 ¥l Q=
3. r(n2)=2e"1
4. r(t)e! =+ 0ast — 400
A& ) = 21 (1), (t) i1 URNS 717 99T &7 & &
Tl
=_t% = —1y + 29,
- dao o
W = —TF1 — Iz,

21(0) =1,25(0) =0

AT r(t) = \/22(1) + 22(1) &, a9 (79 | F B 4 B T 22

1 or(t) = 0Sd & — 400

2
e~1

-7

cr(ln2) =
; r(ln2) =2e-!
-

r(t)e' = 09d ¢ — +oo
Al:
A2:

A3:

A4

A A W WO N = =

Multiple Response
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Consider the boundary value problem (BVP)

(e7**y) +6e Ty = —f(z),0 <z < In2,
y(0) =0, y(ln2) =0.

(e + Bf.fQ”’)(C'&:'Q‘E +De), 0<¢é<u,
Gz, €)= . a.
(3 4+ Be?8)(Ce?® 4+ De??), <6< In2,
(Green’s function) is such that _[01”2 G(x,€)f(€)d¢ is the solution of the BVP, then the values of B, ¢ and D
1. B=-2,C=-1,D=1
2. B=-2,C=1,D=-1
3 B=2 =l =11

4 B=9G=-1,D=-1

7= afeitar w7 wwxr (BVP) R faar &

(e7%*y) +6e "y = —f(2),0 < z < In2,
y(0) =0, y(In2) = 0.

(e** + Be?®)(Ce* + De*), 0<¢<u,

Glz,£) = . ;
() {(e"’& + BeX)(Ce?® + De?*), z<¢<In2,

(i o) S YBR & 1% )" G(x,€) f(€)de BVP BT EA &, A9 B, C AT D & A 77 &

)

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

2 B=-20C=1,D=-1

3. B=2C=1D=1

4, B=2,C=-1,D=-1
Al:
A2:
A3:

A4 :

A R W W NN =

Multiple Response
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Let B(0,2) = {(4 y) eR?: 22 +42 < 4}, and 9B denote the boundary of B(0,2). Assume (a,3) # (0,0),k ¢
and « is any solution to

—Au=0 in B(0,2),
{n-u.(.-s,y) + H%(:ﬁ?,y} =1+ (22+9*)k onaB,
where v(x,y) is the unit outward normal to B(0,2) at (x,y) € dB. Consider the following statements:
Si: If 8 =0, then there exists a (zo,y0) € B(0,2) such that |u(zo,y0)| = i ;TM.

St If a =0, then & = —3.

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

4. both §; and S; are false

aH 6 B(0,2) = {(:;:._y] ERZ: 22442 < 4} ®, AT 9B GRT B(0,2) BT AT fia erdl €1 71 1 (o, 8) # (0,0), k ¢
aer o = BT 1S g &
—Au=0 B(0,2) ¥,

au(r,y) + _i?%(u:,y) =14+ (:1:2 +y2)k OB,
STEl (2,y) € OB W B(0, 2) BT Tebeb dfen@l! 3Mele v(x, y) & FERIT 81 {7+ Terdeal W faar & :
Sy: AfE B = 0, AP (2o, y0) € B(0,2) T IPR & 1 |u(x0, 40)| = - |4k| gl

|ew

15‘2: qﬁﬂ':O, aa—;\ = —3 gi
GEI

1.5, T e AfbT 5, 3T &
Sy T & AfdT 5, 3T B
S, qAT S, TH T &
S, qAT S, THT FHA &

& W

Al:

A2:

A3:

A4 :

A A W WO N = =

Multiple Response
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Consider the initial boundary value problem (IBVP)

uy + g = 2u, z>0t>0
w(0,¢) =1+ sint, t>0
w(x,0) =e*cosx, x>0

If « is the solution of the IBVP, then the value of % is
u(m, 2w

1. e™

2. e

4w

4, —e T

A= gRMe T 77 9| (1BVP) R fdeR &

Us + g = 2u, z>01>0
w(0,8) =1+sint, ¢>0
w(x,0) =e*cosz, x>0

af% 1BVP BT get u &, a9 L") g
w(w, 2m)

Al:
A2:
A3:

A4

A D W WD N = =

Multiple Response
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Let § denote the set of all 2 x 2 matrices A such that the iterative sequence generated by the Gauss-Sei
method applied to the system of linear equations

1(2) = (5)
converges for every initial guess. Then which of the following statements are true?
1 (;‘ g) €S
3 (;‘ 3) s
3. (_; ;) €s
a, (j 2) s
T 5 5 Tt 2 x 2 MR A T e e & fob e Tt
()=

&P TF W A MIA-A1gsd fafth gR1 SAfd TRIgA® 3730 Tdd 3IRME 373AH & fag sthiaRa gar 81 ag
A P F BT I 82

1, (1’ g)es

Al:

A2:

A3:

A4

N N N S

Multiple Response
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Let g(x) be the polynomial of degree at most 4 that interpolates the data

] -1 ]0]2] 36
vl a0 |1 c|I0]|1D

If g(4) = 5, then which of the following statements are true?
1, w=13
2. g(5) =6
3. g(1) =14
4, =15

AT {6 () U1 9gU% & fS ) o1d (degree) 31faan 4 €, 3R St 3 31iwel @Y fadferd st &

z] -1 |02 36
vl 30 |1 c|I0]|10

R g4) =5, AT AT PT I P aIT
1. =13
2. g(5) =6
3. g(1) =14
4. ¢c=15
Al :
A2

A3:

A4:

AR W W = =

Multiple Response

98 | 704098 _
The extremizer of the problem

1
min B /_ [(yr(J_r))Q + (y(J:))Q] da

1
1
subject to y € C![-1,1], / xy(z)de =0and y(-1) =y(1) =11s
i1

L

1. T (e*+e ™) +a% -1
2 (e e +1-a?
£ €T —
. m(ff + e J

e

4,
1+e2

(e* +e™*) +sin(2mr)



1
min B [_1 [(yr(f_))? + (y(m))E] dax

1
BTy € C-1,1], / zy(z)de =0T y(—1) = y(1) = 1 B 3T Tws [ 8
J—1

[

L (e +e) 4ot -1
e
e
2 1462 (e e+ L~z
s
3 [ T i
; m((: +e J
4. ﬁ (e¥ +€77) + sin(2mz)
”
Al:1
1
A2:2
2
A3:3
3
A4:4
4
Multiple Response

99 704099
The infimum of the set

b
{ V14 (y(1)2dt -y € Cla,b], yla)=a’,yb)=0b- 5}

19v/2

2. 19v2
19

19
2v2
b
{ V14 (¥ (1)2dt - y € Cta,b], yla)=a® yb)=b- 5}

GARCIZC
1992

2. 19v/2
19

19
2v2



Al:

A2:

A3:

A4

A A W W NN = =

Multiple Response

100 704100
For ¢ € R, consider the following Fredholm integral equation

1
y(r) = 1+ +cx? +2 / (1 — 3at)y(t)dt.
40

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

2. -6

3. 2

4. 6

¢ € R & T fA= gy IaTee aHieor | faar &

1
y(x) =1+x +cx? +2 / (1 — 3at)y(t)dt.
Jo

dd ¢ ®1/ & d 7, foids/ f5HE [y HId THIBI0T BT 8 I9d &, FAead gm/ant
1, —B

2. —6

3.2

4.6

Al :

A2

A3:

A4

N N N S

Multiple Response
101704101



-
For A € R such that |A| < ?—; , let R(z,t,A) and « denote the resolvent kernel and the solution, respectively
the Fredholm integral equation
2
w(z) ==+ % / (zt + 221%)u(t)dt.
J—2

Then which of the following statements are true?

1.MLhMZ3%ﬁA_;ﬁ£A
Z.RtnLA}:TaTEA4';T2;A
SIMH):'_5—22A

4. u(1) = ﬁ

A {5 R(x,t, \) 2T u (A U5SeIH THIG HHIBIUT & ShH2 HTHh 3 d2il §al @l SiTid Bd &

AP 2,2
u(z) =z + B (xt 4+ 2717 )u(t)dt.
J—2

aﬁAema¢w<g%maaﬁmaﬁmﬁﬁﬁﬁhﬁam%?

Jxt Ha2t?
1. R(x, t,A) = —
Rt = 3755 ~ 5-3
daxt Hat?
2. Rlx, t,)) = .
@A) =355 T 5-am
3 5
Lufly=—
ull) = —g 35>
3
4, u(l) = ——
iy il
Al :1
1
A2:2
2
A3:3
3
Ad:4
4
Multiple Response
102 704102

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

1. 2n2a?b2(4b% + 3a?)p

2 ;
2 7(52!'1(4!)2 + 3a2)p

22
3. 7&2{)(40.? +3b%)p

4. 2r2a?b%(4a® + 30%)p



R T p P S geTd (torus) W =R &, S =BT (y — b)? + 22 < ?,x = 0 & -8l & gl goia A Aftid gz
STET 0 < a < b &1 §0 SN 97T BT --31ef & ATef STecT e &

1. 2n2a?b2(4b* + 3a?)p
'J'TZ
2. ?a.gb(sibz + 3a?)p

ﬂ.2
3. ?a.gb(ﬁia? +3b%)p

4. 2m2a?h?(4a® 4 3b2)p
Al:
A2:
A3:

A4

B A WL RN = =

Multiple Response
103 704103 . . . . . . .
Let {X.}.>1 be a sequence of independent and identically distributed random variables with E(X,) =0

Var(X,) = 1. Which of the following statements are true?

nYy o, X; 1
1. lim P % <)==
oo Zi____:l ‘X-i 2

2. Zim Xi converges in probability to 0 as n —

2 Xi

1 n . e
3. _:Z“'=‘ X2 converges in probability to 1 as n —+ ~
T

g 1
4. lim P (E*;L SO) = -
n—oo \/ﬁ 2

{X,.}n>1 BT A V4 Yh-HAMA: dfed ATGIBd TR BT VAT A AH TSP felg £(X,) = 0 7T Var(X;) = 1 81 1

e & & B W
2 %uﬁwﬁowmﬁﬂﬁméwﬂ s
i=1 i

3 %g;;l X2 TTfAieBaT 1 T AFRRd QT 2 9 0 — oo

4, lim P(M gn):%

n—0C T

Al:
A2 :

A3:



Ad: 4
4

Multiple Response
104704104 . . . . . L . . .
Let X and Y be jointly distributed continuous random variables with joint probability density function

i ifo<zr<y<?2
flz,y) =14 Y ’
0, otherwise.

Which of the following statements are true?

1 1
T, X —|Y:1 —
( <3 ) 1

A4 fob x @21 v §ged BU 4 dfed argfedd =R ¢ fGdb oy dgad ifdiedr g Beid 7+ 2

i qﬁﬂ<:}:<y<2
fle,y)=1Y
0, 3T

71 aerreal ® | BT A HEl 82

1
Y=1|=-
)=

Al:

A2:

A3:

A4

A A W WO N = =

Multiple Response
105704105



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

0o 1 2 3

0/1/4 3/4 0 0
p_lf 1 0o 0 o0
—2(2/3 0 1/3 0
3\ 0 0 2/5 3/5

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

4. state 2 is aperiodic and null-recurrent

RT3 0, 1,2, 3 TTeAT bt FHIT AR G ST BT HepHOT HIfdehdT ATegg [
g % B
0/1/4 3/4 0 0
11 o o
212/3 0 1/3

0
pP= 0
3\ 0 0 2/5 3/5

A amal A A P I T &
1. 3TARAT () YATH P GARTaT &

2. AT 3 TR &
3. AT 1 3HTEAT JUT YATHS GRTad! &

4. AT 2 FAATA & dAT LA-YRTIdT &

Al :
A2:
A3:

A4 :

B DA W WD N = =

Multiple Response
106 704106



Y15 be a random sample from

5) ¥ H ¥ argfeed wfaegel A, -

Let X,,..., X, be a random sample from the N(2,4) distribution and Y;,. ..,
N(-2,5) distribution, where N(u,0?) denotes a normal distribution with mean p and variance #2. Assu
that the two random samples are mutually independent. Let
1 12 1 12
., 1 - _—
X- 12;& 5% 11;(\& X
1 15 1 15
X N 32
Y=5d Y S=5> -73
J=1 i=1
Which of the following statements are true?
s ; s e 2
1. The distribution of X + Y is N (0, i)
2. The distribution of i(sos? +5652) is X2
582 .
3. The distribution of Ig—g is Fi114
2
4. The distribution of M is t14
21
X1,..., X1o BT N(2,4) 97 ¥ ¥ grgfess ufdesl A4 @1 vy,...,Yis B N(—
N, o2 ﬁ;;mﬂa&na Waﬁwﬁmmaﬁgﬁﬁaﬂﬁﬁl T
1 12 1 12
W v X X8
X = 122}){ Si=g H(n X)
15 15
— 1 ‘ 1 —
V=gud Yo B=qp ) =T
F=1 j=1
e aerden) B A B TE
1. X4+ Y BEAN (0%) ®
1 .
2. 55(5557 + 5653) BT EE x5 g
582
3 5 qz B Fiy1a ®
4 m Fa 1, 2
2]
Al:1
1
A2:2
2
A3:3
3
Ad:4
4
Multiple Response
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Let X,, X, denote lifetimes (in years) of 2 components of an electronic system. Let ¥; = X, + X,, Y.
max{X;, Xy} and Y3 = min{X,, X»}. Assume that X, and X, are independent, each following exponen
distribution with probability density function

Fla) = {%e—”z, ife>0

0, otherwise.

Which of the following statements are true?
1. P(Y; >2) =2e7!
2. P(Ya>2)=¢2
3 PYa>2)=e?
4. Var(Y, + Ys + Ys) = 32

M 6 Xy, X, 5t saaife e & 2 gepl & Sitaq &ra @6f &) S sid A I A B v, = X, + X, ¥
max{X;, Xo} 9 Y3 = min{X,, X,} 81 A1 o5 X, 94T X, Ta7 & q QI (14 W&ddT g B dTel aRardid! §eq

ERVT AT &
1. am -
f(r):{? 2. LICR )
0, =TT
7 gomal ¥ & P wE 2

1, P(YL > 2) = ¢!

2 P(Y2 = 2) == E‘._z

3. P(Y3>2)=¢e2

4. Var(Y, + Ys + ¥3) = 32
Al:
A2:

A3:

A4 :

A A W W N = =

Multiple Response

108704108

Let X and Y be independent random variables with X ~ N(2,4) and Y ~ N(—4,9) where N(u, ¢?) denote
normal distribution with mean y and variance #2. Given ®(1) = 0.8413, ®(2) = 0.9772 and ®(3) = 0.9987 wh
®(-) is the cumulative distribution function of a standard normal random variable. Which of the follow
statements are true?

1. Var(2X +Y) =17
2. P(2X+Y|<15)=0.9974
3. Cov(3X +2Y,3X -2Y)=10

4. 2X — Y ~ N(0,25)



HH fb X d21 Y ®dd 1gfee @R 8 foidd il X ~ N(2,4) QATY ~ N(—4,9) 8 T8l N(p,02) HIED 1 9T TEU
aTe FHTHTT e Bl $i1d Bear 21 fear mar & f @(1) = 0.8413, @(2) = 0.9772 T &(3) = 0.9987 ST&T &(-) AP ATgfe
TR GBI Tl ded Bed g1 i aadal § 4 oH F I8 2

1. Var(2X +Y) =17
2. P(|2X 4+ Y| < 15) = 0.9974
3. Cov(3X +2Y,3X —-2Y) =10
4, 2X — Y ~ N(0,25)
Al:
A2:

A3:

A4 :

BOA W W NN = =

Multiple Response

109704109
Let Xy,..., X,, (n > 2) be arandom sample from a U(—#, 24) distribution, where > 0 is an unknown parame

Let X = 1" X;, X(1) = min{X,..., X, } and X, = max{X,,..., X, }. Which of the following stateme
are true?

; s sy : ; s
1. Maximum likelihood estimator of ¢ is min {Xm- ‘T]}

; i ; ; Xn
2. Maximum likelihood estimator of ¢ is max{—X(l), #}}

3. Method of moments estimator of 4 is 2X

4. Method of moments estimator of ¢ is %

oA B Xy, ..., X,, Tdd Ud GIATINA: U (-0, 20) §fed argfede TR €, STaT 0 > 0 U 3R ed ¢ afg X = D
Xy =min{X1,..., Xo} T X(,) = max{X1,..., X} &, @ 79 7 q BH | B F&1 &7

. X?l
1, Qa?rsiﬁwnﬂmﬁmmmm{xm. : ’}E

- Xli,
2 eﬁﬂﬁaﬂnﬂqﬁmmmax{—xm, éJ}ﬁ
3. ¢ &1 3Tguf fafd 3B 2X &
2X
4. emq;ﬂfﬁrﬁer
Al:1
1
A2:2
2
A3:3
3
Ad:4
4



Multiple Response

110 704110
Let X,.,..., X, be independent and identically distributed ©/(0,6),6# > 0 random variables. Define X,
max{Xy,..., X, } and Xy = min{X,,..., X, }. Which of the following statements are true?
X
1 Cov| T2, Xy ] =0
Xy
X E(X
2 E( (n) _ _( )
X(n) E(Xn))
LX)
3. Cov (th) ,X(n}) =0
4, Cov (In(X (1)) — (X1 + X(n))s X(my) <0
qH b Xy, ..., X, T@dd Gd dAHHMA: §fed U(0,0),0 > 0 Agfese W 2l TG X,y = max{X,, ..., X, } 7T X,
min{X,, ..., X, } &, @ =4 8 P F F27 T8 &2
/Yin) )
1. Cov = Xy | =0
(th) (n)
X FE(X
2 ,5( (n) ‘( )
X(”} "E’(X{n])
/Y(l)
3. Cov (/Y(n) .X(n}) =0
4. Cﬁ'f;' (].ll()((]_)) — hl(X{J-J e X(n))JX(?l)) < 0
Al:1
1
A2:2
2
A3:3
3
Ad:4
4
Multiple Response
111704111 o ) N _ '
Let X,,..., X, (n > 3) be a random sample from a distribution having probability density function

e, ifzr>0
(x| /) = :
f=18) {O, otherwise

where ¢ > 0 is an unknown parameter. Let 7, = %Z;‘:l X;. Which of the following statements are true?
T

n—1

1. Uniformly minimum variance unbiased estimator of # is

? n
2
2. Cramer-Rao lower bound for the variance of any unbiased estimator of ¢ is 8—?
L2

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

4, (1 - e‘TIT.) is a consistent estimator of Py(X; <1)



YIfedT g9 B

fe b gz >0
flz|0) = {0, o,

aret de ¥ ¥ argfB e ufdeef X,,..., X, (n > 3) ST, ST6T 0 > 0 T 3= wrEe €1 Al 7, = %ZE_:JX,-BTH’H
% Y B A BT T |

n-—1
1. 0 BT THIHI: JTdH FEROT 3 3ebeies =8
nl},

2. 0% BRI AT e 3 SR 5 e e e - ¢
3. 0 BT QHIAM: FAdH TREROT 3T 31dctes SHR-Id fAH-uRay HY Jred ar &

4. Py(X, < 1) BT ARR 31beies (1 —.«3_’1'57.) 2

Al:
A2:
A3:

A4

A A W W NN = =

Multiple Response

112704112

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

Faceobserved | T |2 [ 3 4[5 6
Frequency an [ 55 [ 40 [ 25 [ 35 | 4

s

5

Suppose we want to test Hy : p; = é fori=1,2,...,6; against H, : p; # é for at least one i;i =1,2,....6. |

given that xZ., o5 = 11.07, Xg.0.05 = 12.59, X2.0.01 = 15.09, Xg.0.01 = 16.81. Based on the asymptotic goodnes:
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. H, is not rejected at 5% level of significance

4

. Observed value of the test statistic is 12.5



B: U1 U R IR & o i-d yss i fdg a9 gU €, oal i = 1,2,...,6 31 IR & Yot AgfB® eh o 39
faigat oot 5@ % HW B Y Iicsdr BT p, ¥ FAifde B agi i = 1.2,...,6 31 I B TadAd: 240 IR BT W
9RUTH 9T §U

Wegagw [1 [ 23456 ]
3mgid |40 [ 55 [ 40 | 25 [ 35 [ 45 |

Jopfees TRBTIAT H, : FAABH TP i & G p, # Lii = 1,2,...,6 F T6g PRIt adRased 1 H, : p; = L ST
1,2,....6; &1 9T fhar 5T 81 a8 fGam man 8 fd6 2 05 = 11.07, 2005 = 1259, X20.01 = 15.09, XZ0.00 = 16.81
IOTHT FHSH-GBdT R AHRd H, & [d6g H, & wWianr & iy 7 7§ § #1 § weq wdl €2

1. TRl & 5% TR W H IR ©
2. Frefehdl & 1% TR W H, 3&Hd §
3. STefepdt & 5% TR W H, IHd T8 &
4. gfgrur ufaeefst &1 dfeid 7 1252

Al:

A2:

A3:

A4

N N N S

Multiple Response

113704113

Let ¥7,....Y, (n > 2) be independent observations; Y; ~ N(Bz;,0%).i = 1,....n; where z;,...,z, and (>
are known constants and 3 € R is an unknown parameter. Consider N (3, 72) prior for the parameter 3, wh
By and 72(> 0) are known constants, and N(yu, A?) denotes a normal distribution with mean x and varia
A% Supposey = L3 oy, andzT = 1%"" 2, are observed sample means. Under squared error loss functi
which of the following statements are true?

1. Bayes estimate of s tendsto 3, as 72 = 0
2. Bayes estimate of 3 tends to E as 72 =0
I

3. Bayes estimate of 3 tends to the BLUE of 3 as 72 —

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

HA @R B Yy, ..., Y, (n>2); Y ~ N(Bz;,02),i=1,..., n, TIAT NOTE, STl 2y, ..., 2, AT 02(> 0) T R E
3 € R 331d WTdct &1 Wrad 3 & fog gd s (prior distribution) N(8,.72) ferar Tar €, Siet g, @er r2(> 0) 314 ¢
&, TRIT N (12, A%) 39 YETHT ded &1 A avar & foreept Ared jp R Ro 2 81 afk g = L7y damz = L7
Afgid ufdgel Are 1 arffa Jfe g1 werd & i, f= d§ & P & BeA 9l €2

1. 72— 0 814 WX 3 &1 &1 3MTbaid 3, bl 3R Ugd glal @
2. 72 5 0 BN W 3 BT a9 ATbe ga?ramufﬁla’mﬁ

3. 72 = o0 BH WX 3 I &1 3Tdhad 3 &b BLUE BT 3R Ydd 8ldT &
4. 72 5 0o BH X 3 BT ST 3THe 3 MLE P 3R g 2iaT &

Al:1



A2:

A3:

A4 :

A D W W NN =

Multiple Response

114704114

Al:

A2:

A3:

A4 :

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

Structure

1

3

4

5 |
%

Shear strength

1718.4

1787.4

2562.3

2356.9

2153.2 |

The null hypothesis H, that the median shear strength is 2000 units is tested against the alternat
hypothesis #, that the median shear strength is greater than 2000 units at 5% level of significance. Wk

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 t

gIgfcBha. T 5 WXAT3] H H Peblc &b UBYVT AR W Y&uT f[Had &

AT

1

2

3

4

5

ITGIOT HIHE

1718.4

1787.¢

2362.3

2356.9

2153.2

depfetes aeedaT 1, T 7 3roReuor |meE 2000 SHTEAT A ST &, & fd6g, a0 aReeur Hy, 6 7e 3w
e 2000 gRISAT &, BT Grefddr & 5% TR W) 9efor faar Srar 81 A= o & B 3 e 98! &2

1. forg 9faT (sign test) BT p-AH 0.04 &

2. \ieferdl & 5% TR W URSBUAT H,, g W1 (sign test) & GRT 31&digpd A&l gnil
3. faewreas fafga eife aderr ufdgelst (Wilcoxon signed rank test statistic) W &7 Ifeid A1 10 & §RT6R
4. & Py, (W+ > 14) = 0.06 & df FIIBdT & 5% ¥R W URSAT H, fdepraa [fgd Hife udteor (Wilco:

signed rank test) & gRT 3 &t gt

A A W W NN = =

Multiple Response

115704115




In a standard linear regression model, let R? and R, respectively, denote the coefficient of determinat
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

Th AT & AHTSRI0T Aiger ¥, A fb k2 dem B swer: fruftor qories qerr armafSra frufzor qories fAifdse owd €11
¥ A B F HT TE R

1R <R
2. R? 9%dl & S-S0 Wdd TR) P AT 95l &
3. R’ gedl 2 oi-oi)) Wy =R & §&aT gedt &
4 R >0
Al :
A2 :

A3:

A4

A D W WD N = =

Multiple Response
116 704116 .
Consider the two-way ANOVA model

Yij=p+a;+ ,Sj- +e5, t=1,2=1,2,

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

1. i+ g + s
2. ] — ;{'3]_
3 by — _.82

4 p—ay— B



A7 fg-uyr (two-way) ANOVA Higd 0 fd=IR &3

Yiij=p+oi+B+e;, i=1,27=12
STEl . HHY WIS Y9 §, o BRE A P i-d TR BT IHE 8, 3; PRE B & j-d TR BT I 8, (i, j)-di Aralfiies gabre
3qfhAT Vi, B, TUT ¢;; IHD AT I &, ST&T Eey) = 0,0 = 1,2;5 = 1,2 81 A 7 A BH & 3mebetitg IHdes grent
ol 82

1w+ s+ 39

2. 00 — 3
3. as — s
4 p—oayp— 5
Al:l
1
A2:2
2
A3:3
3
Ad:4
4
Multiple Response
117/704117
Let X = (;é) be a bivariate random vector with covariance matrix

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

Which of the following statements are true?

2. The second principal component based on ¥ explains exactly 10% of the total variability
3. sup{a’Sa:acR?and a?a=1}=3

1
—?(Xl +/2X5)

7

4. The first principal component based on ¥ is

A 6 X = (Xl) 771 TeuRoT 31Tegg AT fgar argfess wfder 2

X
: 1 2
L:(ﬁ Q
= 4 A P & BT W6 22
1. ¥ W UTRA H2H 439 9 Pl URIdIMdr Pl Faraed: 90% AT Bl &
2. ¥ W 3MuTRd fgdia 4@a uee pot uRad-2Mieldr Bl gerderd: 10% e Bl &
3. sup{a’Sa:acR?anda’a=1}=3

1

\/ﬁ(XL + \/§X2) B

4, ¥ IR 3THTRA WH & "dh

Al:1



A2:2
2
A3:3
3
A4 :4
4
Multiple Response
118/704118 _ ) ‘ )
Consider the following ANOVA table for a randomized block design:
Source of variation | Sum of squares | Degrees of freedom | Mean squares | F calculated
Treatments 48 1 12 E]
Blocks 72 3 24 12
Error o m P
Total 114 19
Which of the following statements are true?
1. a =20
2. 3=6
3. m = 10
4, v=2
qrgfeehlgpd Wedh fSuired & fely [ ANOVA drfeierl ) fauiv &3
faeror & &d | anf & WId=g Bifedl | anl &l Ared | URepferd -
IUAR 48 4 12 2
g 72 3 24 12
e o m
T 144 19
e 9 3 B9 3 B T8 &2
1. a0 =20
2. =6
3. m=10
4. v =2
Al:1
1
A2:2
2
A3:3
3
Ad: 4
4
Multiple Response

119704119



Let X,, X,, X3 be a random sample from a continuous distribution having cumulative distribution funct

F(t), probability density function f(t), and failure rate function r(t) = 15(—;)(?) t > 0, where F(0) = 0
r(t) =1 for all ¢ > 0, then which of the following statements are true?

1. P(max{X;, X3} < 1) = %
; ; 1
2. P(min{X,, X5} > 1) = =

3. P(min{X;, X5} < X3) =

sy ©lior B

4. P(max{X;, X5} < X3) =

A b X, X0, X; GOl §e4 WBed F(t), 9i8dbdl 99 e (), T f[dbadr & Bad »(t) = % t>0(
F(0) = 0) dTel Hd §e ¥ Uep Trgfcee ufdesf g1 A&t ¢+ > 0 B A r(t) = 1 A1 4 § A P14 He F81 2

1
1. P(max{X,, X5} < 1) = %%

; 1
2. P(min{X,, X5} > 1) = =

3. Pmin{ X, X3} < X3) =

)
| = wlir

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

Al :
A2:
A3:

A4 :

B ODA W WD = =

Multiple Response
120 704120




Consider the linear programming problem:
max {x) + z3 + 23}
subject to constraints

#1+ T2 — 123 <1,
ry 4+ 23 < 2,

O é Iy S %: €Ia 20:
and 0 <xa <1
Which of the following statements are true?

1. The optimum value is 3
; -
2. The optimum value is 7

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

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

NECEIDILE R | |
max {xy + za + 23}
W 4+ gfdedi & 3efiA faar &3
T+ Ty —x3 <1,
xy + 23 < 2,
Ui-‘ﬁi%, T = 0,
qaT 0 < xg < 1.
= A & B § B F8 82
1. SRANAA 3 &
2. Wuﬁ;%

3. (0,2, 1) GHTA UEYT BT =RA fag 2
4. (1,0,1) scdq gl &
Al:
A2:
A3:

A4 :

BOA W OW NN = =




