H]

288

HE

2017 () C
Tforg R
37T U9

fyg st gRasr @S

W 3:00 " fe : 200 IHF

1o 20

Ll
12.

s

ary R o aner yw & 1 sw v yRaer ¥ ve w fiw (20 ‘A A+ 40 B+
60 #ry 'C* # ) ager fAwey wrw (MCQ)Rv wy & 1 syt wrr A’ # @ aifvead 15 il
yrr ‘B’ # 25 g aur am 'C A @20 g @ gww @9 &/ @ FuiRa & ofe gel @
garv f2v 7v a7 dad ge w 'A' @ 15,99 ‘B @ 25 e wrr 'C' @20 SRl @ omg @
gt |

FLORAR, I TAB AT W 2y Ay & | ou O e% Y Pw w7 A fore # 0w 4%
wfa i & gRaaT 4 yo [ Jiv wdt & ar wd @ we-we 7 & ) 9ft vwr & at anw
shydficley & aufl @ie @ gRaar sger &1 FRgT @ god & | geft ove 3 ALTRA g
v ) ot sg o 59 JRaer 7w a1 wv & Ry sfalad o= Jora §
FLYRA Gow TAd B g5 | § Ry 77 T U o W . A9 e g6 YR gieaer
@7 @i fofdgy, Trey & I EvaRw N 59T aR | :

T TR ALTEAL TIAV TG 7 O oY [T B, awr wis §k o7 e W wana
T gaf B BT WA 0T W Iy TIew I/ 95 7 A7 gourdf ) et & [
ALy, Sov yw ¥ Ry 7y A3 ar o e & waT % 0w 7 @l IV 3RgeY
Rawof w1 uft odd & sy W wv uwm frad oo amwt g, Rred agel
LTI, Gar TG o Fedighy ff wmfie, 5t wwdt # 1

qrr'A' F geilw g 2 g, wiT'B' A vl g # 3 ofe aer 9 'C A golw gy 4.75 o
&1 & | yow ora I @ moead geareT 9T 'A' ¥ @ 0.5 s qear B 7 @ 0.75
& & fF amer | AFr'Cl & 9ol @ o weneTs gogie T8 B

' Al erer o 'B' @ gl geT @ AR A RBeer By v & §7 @ 3vd 0w R 8@
WEY sy “walaow ger B 1 A% GOw gET HT wet sear walow 5o gear @ 1 am'C A
g 7 T UE T W CrE § g fwer aft B wwa & (9 'C A e ger @ Wl
fawy) @1 a8 797 @ o @ AeT g g |

qEd FYd §v 91 wgfaa ads! & b s gu vy G @i qomnial @ e ol o il
e & forv sghy geviar o wew # |

ghmrell # gew ar vy @ sl e silv g o TE formar wRv o

Porgeiey & IUAIT @Y @ argAy Td # |

iy Tl oY fow fivg fAfse v ¥ OMR war 736 of Rafoer &¢1 gadfites st
7% OMR ar v wlvd 2 vearm a1y susl slidady sl o wr ved &/

B nregm /wem @ T § Rl B A9 @ g sl W g 8

Fac Goen @ T8 Ay aw dow arct o8emelf w1 & oler gRaer Wy & W @t
Fafr & St
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HIT \PART 'A’

AT FAF ey QU F UGS 3o AT
JUET & A A% gt a7 QYT T gren?

1. 9 2. 14
3. 16 4, 24

If the product of three consecutive positive
integers is equal to their sum, then what
would be the sum of their squares?
i. 9 2. 14
3. 16 4, 24

T ol 7 % Ao a1 TR e goed ()
TG W J AT FT n IR A FI e F #1O SATr
&1 7 92 qot v @ Rrerer 5 A el g0 A #
HUINTAAE

1. dana=twFaTas)

2. danaatar A

3. dRTRafiRgn Wi

4. d WA R n R @R

A tall metal cylinder is filled end-to-end with
n snugly fitting spherical wax balls of
diameter 4. If the balls melt completely, the
volume fraction occupied by the melted wax
is '

. independent of both d and »n

dependent on both d and »

independent of d, but dependent on #
dependent on d, but independent of

Pl o

6 AGHRT o ASfad ahsi| P s 20 7
SEeT Fofaal 7g 9hsl| q; APHR 7 9w H
FH A FH T AN That, a; QIR & 30w 7
FH { F QTS TS, TH O gy FGIRT A
e # &% 20 Aofodi awsfl  Fo Tade
FofaT awd mf?
Ay F Oy Qg+ Ay

a, + 2a, + 3a; + -+ 20ay,

20(ay + a; +az + -+ azg)

20(ay + 2a, + 3a; + -+ + 20ay,)

B LR =

Some fishermen caught some fish. No one
caught more than 20 fish. «; number of
fishermen caught at least one fish among
them, a; number of fishermen caught at {east
two fish among them, and so on and a2
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

1. a4 +a; +az+ T 2/ PYy

2. a; +2a;+3a; ++ 20az

3. 20(“1 + [25)) + iy + et azo)

4, 20(&1 + 2(12 + 3(13 4+ 20@20)

N B 3 fY ue O e € fed s A

mmmmﬁsﬁam%mﬁw’%

LA B ST &1 <V Y ST HUTT T 375
1. 1 2. 7
3, 8 4, 9

. Nis a two digit number such that the product

of its digits when added to their sum equals
N. The unit digit of N would be

1.1 2. 7
3. 8 4, 9
. HTEP+%=1U?Q+%=1'HHPQRWHT
¥
1. -1
2. 2
3. -2
4, T LT T S ORAar

CIf P+%=1 and Q-+ =1, then what is

PQR?
1. —1
2. 2
3. -2
4. cannot be calculated

C = 3% @ 5 @ Rt B st £ dvee

FHaArg?
.1
3.3

Rl
S



6. What is the remainder when 3%° is divided

by 57
1.1 2. 2
3. 3 4. 4

. Afg 22 3T & W (e 7 sReER 22 s
| qAT 2 W7 A FA 24 3R F AN QR
W) WA Y H A faang aard s &,
9 TSI 3 SRR @1 1 397 97 gron?
L= 2.

bt
S

3. = 4.

. If equal weights of 22 carat gold (alloy of 22

parts gold and 2 parts copper by weight) and -

24 carat gold (pure gold) are mixed to form
an alloy, what will be the weight proportion
of copper in the alloy?

L.

1
2
1

g'_‘ -3 1

3.

=

2

tHFdmximA T A 2mx ImFeRea@ ¥
FT AT & 2 RAFoha: {Audd 1m x 1m 3R
F Hie AT g @ §| s oge A e sk
g & IR W faen, o amaw #
WIS &7

6

7
8

Tl HEHT T

il A

10.

A 4m x 4m floor needs to be covered by
tiles of size 2m x 1im. Two diagonally
opposite corners of size 1m X 1m should be
left uncovered. How many tiles are required
to complete the job without breaking the tiles
ot overlapping them?

I. 6

2. 7

3. 8

4. Impossible to cover

afg 42 - 26, 71 = 78, 33 —= 16,
qT62 -

l. 68 2. 54
3. 38 4, 39
[f42 = 26, 71 — 78, 33 > 16,
then 62 —

1. 68 2. 54
3. 38 4, 39

T GHER & TI5d U U HidY Rs 27 # wga

g FY, U w9 04 UH 99 Rs 31 Aggyamgw

Y TUT UF U7 UF U e Rs 29 & Sy a5+

o AT §, THIT & A o w7 §) P

# APl 3T W@ E?

). o de wad g

2. ot & wEw wad wE

3. ot & @iy ga 7 &

4. gEmer o RfwT aege fftas et
T I3 Hd] T



10.

11.

11.

12,

12.

13.

A shopkeeper sells a file and a notebook for

Rs 27 to the first customer, a notebook and a

pen for Rs 31 to the second customer and a

pen and file for Rs 29 to the third customer.

The prices of the items are rounded in

rupees. Which of the following inferences is

correct?

1. The pen is the costliest of the three

2. The file is the costliest of the three

3. The notebook is the costliest of the three

4. The shopkeeper sold the different items
to different customers at different rates.

afy NET14 va NET15 qra st $ir &8 daard
¢ o saa AT = 157229, a8 N+ E+ T

frd=T gem?
I. 15 2. 21
3. 25 4. T2

If NET14 & NETI1S arc five digit numbers
such that their sum = 157229, then N + E +

T would be
1. 15 2. 21
3. 25 4. 72

Tk SlATHR e A 16 JTY HE # rer S g
5 FE F AT FH § w4 o 9w 5@ Fe
7

1. 9 2. 3

3. 8 4. 5

A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts
required to do so?

1. 9 2.3
3. 8 4. 5

UF FIRA AT EaemR (1 X 1 x 1 m?) gog
forast RergaR waaeT e § fasier & disd
U, 20 x 20 x SHA’ & e e oyt
FIEY ST FHAT 82

13.

14.

2. 300
4. 500

1. 200
3. 400

The diagram shows a cubic block of marble
(1x1x1m3) having a planar fracture.
What is the maximum number of slabs sized
20 %X 20 x 5 cm? that can be cut from this
block avoiding the fracture?

.%o \\
f‘.'& N
©
1. 200 2. 300
3. 400 4. 500

80
70

50

30
20
10

% of marks scored in Pre-Ph.D. exam

40 50 gp 70 80 90 100
% of marks scored in M. 5c. exam

qd-Ph.D. TleT # 10 Taganféat & wgis aur
357 Z@RT M.Sc. G F QIUeieh! s 3 # zrir
T e A Y Bt o e
1. & Rgafiat & q&-Ph.D adwm 7 M.sc.
BT HY eI AeTR HF A
2. 9 Taeandt foagte qd-ph.D. ol #
50% e W 2 3e1gler M.Se. Trem &
3rfersh widvera s grag A §
3. e faeafet & qd-Ph.D. 7 M.Sc. Tvemait 3t
FHIA FiR R A E
4. g fagamdt oed M.sc. e 3 waifts
3% 3T Rk 30 & qd-Ph.D. wdem 7 ofr
el 3 I §



14.

15.

15.

=]
(=)

=2 B |
[=- 2 =

[%a ]
(=]

w
(=]

~
Q

% of marks scored in Pre-Ph.D. exam
=

ury
[=)

40 50 g 70 80 S0 100
%-of marks scored in M. Sc. exam

Pre-Ph.D. exam score of 10 studeénts are
plotted against their M.Sc. marks. Which of
the following is true?

1. Two students have scored better in Pre-
Ph.D. than their M.Sc. exam.

2. All those students who scored 50% in
Pre-Ph.D. scored more percentage of
marks in their M.Sc. exam.

3. Two students.scored the same percentage
of marks in their Pre-Ph.D. and M.Sc.
exams.

4. The student who scored maximum in
M.Sc. is the only student to get
maximum in Pre-Ph.D. exam

B & gaRehg st 4 sin(A) cos(B) +
cos{A)sin(B) T HIeT AT &2

L =1, 2. 1
3. 1/, —1

With reference to the right-angled triangle
shown, what is the value of sin{A)cos(B) +
cos(A)sin(B)?

A

1 .

L1, 2. 1
3. T1/, —1

16. v g3 61 3o <o ¥) 36F FOR T3 WY e
dord HWR 5W IAA F 3ieX U Few 937 ey a9t
Wimmmﬁﬁwﬁm@mﬁ

a a
L 2. 4/,
3. " 4. a/\/E

16. Consider a square of side . Fit the largest
possible circle inside it and the largest
possible square inside the circle. What is the
side length of the innermost square?

1. a/m/'z' 2. %,
3. = 4. a/ﬁ

22
17. 919 # =X @ wraterg 5 Rty ff 71fa @ gea
ST A 8 e a7 & ey wgma gl AR # 8
Tora.refer iy arfey & Torar § A S e & @ wg e
1 AR Frata fra gr d?
1. 2 Rt 2.
3. 2/3 faeaT, 4.

1/3 faat,
1/2 oY,

17. Walking from my home at a speed of 5 km/h
I am 8 minutes late in reaching my office. If
[ walk at a speed of 8 km/h | reach 5 minutes
late. How far is my office from the house?
1. 2km 2, 1/3km
3. 2/3km 4. 1/2km

18. A, B 3R C @ fafam 3w & afX 58 A
ferardr sreganT Sirst T &
A

+ +

@ iveRveRive
plleiele!

SRR



18.

19.

19.

20.

A, B and C are three distinct digits. If they
are added as below,

+
0> > >
@ li=-Rseve]
olloReNe!

find out the value of A, Band C

Il
[
[

3

3
25
5
l

3

4
3,
1
8

il
i

Il

H

oo v ]ivs]
o ReRONY
Il

A 5
A |
A 3
A 5

Lol ol h e

> 9

STHYY TET W T FHET gU arell G21 Tuer 7% ¢
v gl AR 9 frae ders ugEe ol
I 15 9. yRw ¥ g 9 @ Fo FAg @
fPug ) Efdaat ST o wp dd @ F AT @
et &Y 9ver &ar § %41 @ gEF A a9
arfr? (que B ORI @ 40,000 fRa #
wfFaatdrdas | @2 A Fawd)

L&

2. A&

3. e T v o weRarl

4. 1.7 e darg A w7 a e@fda &

A tight fitting band is wrapped around the
Equator. Another circular band whose length
is 15 m more lies at a certain height over the
first band. A group of human beings attempt
to pass under the longer band. Can they walk
under it? (Earth’s circumference is roughly
40,000 km. The height of human beings is
between 1 & 2 m)

l. Yes

2. No

3. Can not be determined

4. Only those with height less than 1.7 m

afe @ & oF waE K, L, M, N 3t P 3t L,
e M I A @Ed @ ¥ M N & @30
AT K @ ¥ Mk Paaw sa & &
FuTP. K @ dar g1 N 3R K A dar5 & &
K, P & e &1 e anpemet A @ sl
HEIHET &7

20.

l. PM Y dar ¥

2. N3g H gad gier &
3. NPazsadas
4, NKa3sgdAagrg

L is the tallest and eldest of a group of five
people K, L, M, N and P. M is elder to N and
shorter than K. M and P are of same age and
P is taller than K. N and K are of same
height and K is younger to P. Which of the
following inferences is certain?

1. Pistaller than M

2.
3
4.

N is the youngest
Niselderto P
N 1s elder to K

HIT \PART 'B'

21.

21,

o= F

A= {n € Nin = 137 n FAH JHT OGS 2
ar3g},

IS 6 € 4, 10 ¢ A

CIEREIOED WIS )|

AuRfaa ¥

Suw FHIEEr Aofr #

§=3

S=6

= W [ B

Let

A={neNn=

1 or the only prime factors of n are 2 or 3},
for example, 6 € 4, 10 & A.

LetS =¥ ca % Then
1.  Ais finite

2. Sisadivergent series
3. §=3
4 S§=6



22,

22,

23.

23.

24,

AN A n21 & WU f(x) =xe ™’
x €R @ FFA {f}T

. RYT vHgAEAG: AfRE
2. R& Wed 3quHeEdl % AT
THAAAT: ARy

24,

3. ufEg 9ur R W tHaAET: 7

ke
4. IUNEE FewEtr fr v Aol
Forn = 1, let f(x) = xe ™", x € R.
Then the sequence {f;,,} is
1. uniformly convergent on R 25.
2. uniformly convergent only on compact

subsets of R |
3. bounded and not uniformly convergent on R
4. asequence of unbounded functions
7 fF AU 4 X 4371 ¥ A R OA
#r o gafte N(4) &
{(x,y,zw)ER* x+y+z=0, x+
y+w=0}Ldar
. fem (W@ arfse (A) =1
2. fRw (vdw wale (4) = 2
3. @) =1
4, §={(L1,1,0),(1,1,0,1)} N(A) =

T YR §l 25,

Let A be a 4 X 4 matrix. Suppose that the

null space N(A) of A is

f(,yzw)ER* x+y+2z=0, x+

vy +w = 0}. Then

1. dim (column space(A)) =1

2. dim {column space(A)) =2

3. rank{(A)=1

4. §=1{(1,1,1,0),(1,1,0,1)}isa
basis of N(4)

A % AdYr B AT egehAeig
egg § aifs AB = —BA. &

HE (4) = 3R (B) =0
X (4) = 313 (B) = 1
3 (A) = 0, e RW (B) =1
R (4) = 1, 3 (B) = 0

BN -

Let A and B be real invertible matrices such
that AB = — BA. Then

Trace (A) = Trace (B} =0
Trace (A) =Trace (B) = 1
Trace (A) =0, Trace (B) =1
Trace (AY=1,Trace (B) =0

bl ol S

A T 4 & nxn T@ESF FGE L
afewfois AE A, A, ¥ WY AR
Lo

XM = 11 [2 + -+ [x5 )2,

X =(x,,-,%,) €EC*& faw

IR p(A) = aol + A+ -+ a, A" 8. A
sup)xp,=1.lp(A)Xli; 38 w7 &

1. max{a; + a4+ +apdf:1 < j <nj
2. max{lag +ay Ay + -+ and?|: 1< < nj
3. minfag+ a4+ -+ e At 1<) <nj
4. minflag + a4+ + @, AP : 1<j < n}

Let 4 be an n x n self-adjoint matrix with
eigenvalues Ay, ,4,.

Let [ X|lz = /lxy |2 + -+ |x5|? for

X =(x,,x,) €C".

pr(ﬂ) =apl + a;A + -+ a,A" then

5UP||x|iz=1 llp(AXX||; is equal to 7

1. max{ag +a.k; + - +a,Af:1 < j < n}

2. max{lag+ @+ +a,d}| 1 1< < n)
3. minfag +a;4; + o+ apAf 1< <n}
4

min{jag + @)y + -+ ap AP 1 1 < j < n}



26.

26.

27.

27.

7 B p(x) = ax® + Bx +y OF FgE E,
JEl @, B,y ER | x, € R & Fga {1
A R

S={(a,b.c) € R*:p(x) = alx —x5)* +

b(x —xo} + ¢ W x € RF AT,

a §% sramar #r dear §

[. 0

2. 1

3. M@ #ES 9 aRfaa 28.

4, 3RfaT

Let p(x) = ax? + #x + y be a polynomial,
where @, B,y € R. Fix xp € R. Let
S={(a,bc) e R:px)=alx—x,)% +
b(x —xg) +cforallx € R}.

Then the number of elements in S is 29.

0
1

L.
2.
3. strictly greater than 1 but finite
4. infinite

29,

1 0 2
'HTcﬁ'ﬁiA:ll -2 Ul?—ﬁh‘!@
0 -3

3 X 3 ACHAS TSR ¥

MR 6A =aA’ +bA+cl, a b cERF

fore, df (a, b, ¢) 30 THT & 30.

1. (1L 21
2. (1,-1, 2)
3. (4 1, 1)
4, (1, 4, 1)

1 0 2
LetA = ll -2 0

0o 0 -3
identity matrix.
if6A"' =aA?+bA+clfora b cER
then (a, b, ¢} equals

. (1,2 1) 2,
3. (41,1 4,

and Tbe the 3 X 3

(1,-1, 2)
a1 4 1)

28,

11 2
A A=|1 -2 5].a‘rA¢
2 5 =3
siffeerfos 7 &
1. —4,3,-3
2. 43,1
3. 4-4£413
4, 4,-2+2V7
1 1 2 .
LetA=E -2 5}.Thenthe
. 5 -3
eigenvalues of A are
1. —4,3,-3
2. 4,31
3. 4,—-4+13
4, 4,-2+2V7
1
Lzllmn_,mn—m.m
1. L=90
2. L=
3, 0<l<w
4, L =oco
L=1limy e “L\fr? Then
. L=0
2. L=1
3. 0<L<o
4, L=co
HelshH

o

an = (14 m2)"

o7 fartl ar

1. limsupa, = liminfa, =1
n—oo n—oo

2. limsupa,=liminfa,=c¢e
n—oa n—oes
3. limsupa, =liminfa, = 2

n—ros H—oo | £

. I 1
4, limsupa, =e, liminfa, ==
n—co n—oo €



30.

31.

31.

32,

32,

Consider the sequence

a, =(1+ ('—1)"%)“

Then

l. limsup a, = liminfa, =1
N300 noon

2. limsupa, = liminfa, =e
00 n-ree

1

3. limsup a, = liminfa, ==

n—mop ™ fi—roo n e

. P 1
4. limsupa, =e, liminfa, =~
n—ee e

n—o0

a>0 % fery, Aof

Zalnn

n=1

HHadY 2T §, afey awr A afy

I. O0<a<e 2. 0<a<e

3. 0<a<? 4. 0<as1
e &

For a > 0, the series

Zalnn

n=1

is convergent if and only if

. O<a<e 2. D<a<e

3. 0<a<3 4 0<as:

R & R - R sEd ofnfe &

=X afy x20-
f(x)~[; aR xoo
HT
1. f @ad 78 81
2. f ¥ad & R A A8
3. f ¥gedeT B
4. f uit@g =67 Bl
Let f: R = [ be defined by
f(x)z[si;x if x+0

1 if x=0

Then

10

—
.

f is not continuous

2. f is continuous but not
differentiable

3. fis differentiable

4. f is not bounded

33.

33.

34.

34.

35.

A 7 5 100 % d9 999 9% & g
ol FLA A D IA T A5 E HeT E
w AT ¢l S & agar f uedr §

1. 480 2. 420
3. 360 4. 240

Let § be the set of all integers from 100 to
999 which are neither divisible by 3 nor
divisible by 5. The number of elements in §
is

1. 480 2. 420
3. 360 4, 240

Fa 16°016 = 9 F nforg &y s & &Y
9 ST drerm AW §

Lo 2. 2
3.-3 4. 7

The remainder obtained when 162016 {5
divided by 9 equals

1. 1 2. 2
3 3 4. 7

FF9e T Clx,y] # JorsEe

I = (4 1,y) W R R s S

FlT-T 7EY 87

. 1 v 3feass o g

2. IWWW%@@W
3feass aoraTae 7@ §

3. | = 3fRass et § W
HHST AU § AGT £

4, 1T O TR ST USSR A A

T 3fass IursEe ¥



35.

36.

36.

37.

37.

11

Consider the ideal I = (x? + 1,¥) in the
polynomial ring €[x, ¥]. Which of the
following statements is true?

1. !isa maximal ideal

2. [is a prime ideal but not a maximal ideal
3. [is a maximal ideal but not a prime ideal
4

I is neither a prime ideal nor a maximal ideal 38.
A4 &F f:R - R s o A==
T FAA W A
1. fafeg &
2. far yfafda R &1 v fagd suwq=g &
3. R & w0 qiteg suwdzadl 4 & fav
f ) wfwg 38.
4. R & wsl dga 39@A=aal A & v
f7H(4) W& E
Le't [ R = R be a continuous map. Choose
the correct statement.
1. fis bounded
2.  The image of f is an open subset of R
3. f(A) is bounded for all bounded 39.
subsets A of R
4. f(A) is compact for all compact
subseis 4 of R
A R C & Fefdg 9 Higa v 3o
# C fafdse war g1 A
L [ 11+ 2+ z%|%dz2
2ni J !
FET gHHE C F AT FEEd omr e
2,38 §AE & 39
1. 0 2.
3. 2 4. 3

Let € denote the unit eircle centered at the
origin in C.

1
Then — fll +z + z%|%dz,
2mi
C

where the integral is taken anti-clockwise
along C, equals

1 0 2.1
3. 2 4, 3
ara Aoy

=) log(mx"
n=2

wﬁaﬁiﬂvﬁ fx) & FFawer B §

1. 0 2. 1
3. 3 4, oo

Consider the power series

f(x) = Z log(n)x™.

n=2
The radius of convergence of the series
f(x)is

. 0 2.1
3. 3 4. oo

el Rww qoite k21 & oo 7 &% F
iy wada Sl woal @ JHeed §
GUED

foO=x*lmxe-L,D)FRuaF
#r AUEAITETEY §

1. 0

2.1

3. o 1 & wftw wig RfEa
4, qffda

For an odd integer k = 1, let F be the set of
all entire functions f such that

f(x) = |x¥| forall x € (—1,1). Thenthe
cardinality of F is

1. 0

2.1

3. strictly greater than 1 but finite
4. infinite



40. At B 2z, € € & v Raga aniew & f

40.

gretfhe g1 g & o=y oy fx

Z f e (Zo)

n=0

forrdere: ¥l @ & &9 oo st o

TET W

L fama gl

. [ s g

3. f@ UF wdy e ved 9%
faeaia B s wwar §)

4. f(x)eR. @M x € R% f@UI

Suppose f is holomorphic in an open
neighbourhood of 2y € C. Given that the

series
[+ o]

Z f(n) (20)

n=0
converges absolutely, we can conclude that

f is constant

f is a polynomial

f can be extended to an entire function
f(eRforallx e R

b

41.

41.

el 72 Riz e v g O FeldeRa

g, 9w O% 7 #¢ aew ax nget 78

¢ ¥ w3 ¥ AT gy wen § o N

ot Far AR

1. = afenor $r #ivha ofy & g

2. 3a¥ gfor &t ol ofy F @

3. R Frly §3 w{g @ Aol afy &
aY

4. =X Fofrg @39 awr oy Fwfr afg &
0

A rigid body having one point © fixed and
no external torque about O has equal
principal moments of inertia. Then the
body must rotate with

42.

42.

43.

—
.

angular velocity of variable magnitude

2, angular velocity with constant magnitude

3. constant angular momentum but varying
angular velocity

4.  varying angular momentum with

- varying angular velocity

RS o & v fiwd MY W e ¥ e
afeher, zeama m & vF For W Ak
FE wF MeT e ) faad) vl gde
Fr g, ¢, F 30T F, e 9 i
FEAER § FU AT Ay, Fqawsh R swar
&

1. ma[%(t?z-i-dSZ sin? 9)—gcos€]
2. ma E (9* + $%sin?8) + gcos 9]
3. ma [% (62 + ¢? cos?8) + g sin 9}

4. ma [% (82 + $? Los? 8) — g sin E)]

Consider a spherical pendulum consisting of
a particle of mass m which moves under
gravity on a smooth’sphere of radius a. In
terms of spherical polar angles 8, ¢, with @
measured up from the downward vertical,
the Lagrangian is given by

l. ma [%(92 +¢?sin?6) — gcosB]
2. ma [% (6% + ¢? sin? ) + g cos 8]
3. ma [—3 (82 + ¢? cos? 8) + g sin 9]
4, ma [-;- (62 + ¢? cos? 8) — gsin 9]
Y B x:[0,00) = [0,00) HAF ¥ T
x(0) = 0.

o (x(©) <2+ [x(s)ds, vez o,
A= & =h-ur wd 27

x(v2) € [0,2]

x(v2) € 0.5

«Dels 7]

x(v2) € [10,)

el A



43.

44.

44,

45,

Suppose x: [0, 00) = [0, 00} is continuous
and x(0) = 0. : '

If (x(©))* <2+ [ x(s)ds, vt=0,
then which of the following is TRUE?
x(v2) € [0,2]

RME!

(mels 3

x(\/i) € [10, )

halll o

u(x,0) = g(x) & 3=, 31w awa
FHEIOT

U—xuyt+t1l—u=0,xeR t>0Fr
A

Louxt)= 1-et(1- g(xeh))

2. ulx,t)= 1+et(1-gxed))

3. ulnt)= 1-—e (1-glxe™®))
4. u(t)= e t{1- g(xeh))

The solution of the partial differential

equation
Up—xuU,+1—-u=0, xeR, t>0

subject to u(x,0) = g(x) is

I ulx,thi= 1~ e‘t(l — g(xet))
2. u(xt)= 1+et(1- g(xe"))
3. uxt)= 1—et(1-g(xe™))
4. uxt)= e '(1-g(xeh))

A & ueC?2(B), R? # B g Man
B H Au=f

W BN au+ =g, a>0,

g B & 3%1E 989 oF n ¥, F gANE
A ¢l A o g & A € At

I. 37 3ghdrr #

2. gurda 2y g E

3. Furta: O g7 §
4, oA &2 gor &

13

43.

46.

46.

Suppose u € C*(B), B is the unit ball in
IRZ, satisfics

Au=finB
L 88, >0
ru an—g on , & ’

where n is the unit outward normal to B, 1T
a solution exists then

it is unique

there are exactly two solutions

[

2.

3. there are exactly three solutions

4. there are infinitely many solutions

pIC)
F1(x) = Af () + Bf (x + h) + Cf (x + 2h)
F AT 577 IR 1 afwor &
L R if A=—2 B=—,
- 2
=~
2 grit H __E’_ _i _i
2 RTE) If A= 2 B= 0= o
2 g H ..__i —-..3_
3R B A=— o B= g
—2
€= -+
250 . _ 5 -3 ~_ 2
4. Rf"(x) if A==, B=2,C= =,

The magnitude of the truncation error for the
scheme

F(x) =Af(x}+Bf(x +h) + Cf(x + 2h)
i5 equal to

Dt eyt — _ 5 _
LR i A=-F B= 2

=2

L= e

2 ot - _ 5 _ 3 ~_ 2
2. R if A= 2, B=2 =2,

2pn fF A== p=2
. W) if A=-S, B= 2

2

C"'_ﬁ'

2N H ___5_, —i —i
4 W) i A=, B=2c=2,



14

47, wae

47.

48.

48.

49,

{u € C1[0,1] Of&F u(0) =0 T r{r&:;}}}(lu[ = 1]
F ot W [ (l()2dt T P 3w A

& 49,
1. 0 2. 172
3.1 i, 2

The infimum of fﬂl(u’ (£))2dt on the class
of functions

{u €t [0,1] such that u{0)

=0 and maxjul = ’1}
[%:1]

is equal to

1. 0 . 2. 172
3, 1 4, 2
A & P x),

f:ex_tqb(t)dt =x, x>0 F g ¥l
ar ¢(1) 3% 7 A

50.
. -1 2.0
3.1 4, 2
Let ¢p(x) be the solution of
Je* T p(ydt =x, x> 0.Then $(1)
equals
1. -1 2.0
3.1 4, 2
AW & wiRear dea wee 50

£l a)zl% %0 te™* . x>0
0 ; x<0

8 > 0% WY, 9Fq U S @ A 1w
s Arefead gfaedl (X, X, L,n= 28!
a6 F et fafer s

1. @1 #AEdeT &
n
2. T (xi-1)? m

3. 3

E?:I(Xi_)?}z

4, =
T (=102 %l
Suppose {X;,--, X}, n=2, is a random
sample from the distribution with probability
density function
8% e-1,-xp

£ 9)={T’(8) x" e x>0

0 ; x =0
with 8 > 0. Then the method of moments
estimator of 8

1. does not exist

S P —
z?xl (Xi_l)z
k JR g —
T (X—Xy2

. n—1
4. s YR (1)

A+ TR 0 > 0% fow widsar e

—(x-8)
f(x;g):{eo .lfx.>8

gFd dead ¥ TAHren srar vF gfaad, n > 5
& AU Xy, Xy, X, 81 0 F AT
faeanar s

In4 Inz

[min{xl'“' -Xn} TTh ! min{Xl; e .Xn] +—n—-]
&1 faearar o g

1. 05 2.
3. 095 4,

.75
1
1-=

Let Xy, X, X, for n>5 be a random
sample from the distribution with probability
density function

~-8) ifx >0
; ) = e x>
f(xi6) [O otherwise

for & > 0. The confidence coefficient of the
confidence interval
In2

I:min{Xll"'an}_mTé: min{x]f"'JXn}'i"T
for B, is

1. 0S5 2.
3. 095 4,

0,75
1
=%



51.

51.

52.

A6 R X ATE 1/ & UF AT §ea

¥ forerer war v arelRaw gfaed &1 A

AT TH A Fe, WAEr Hcd Fele
_{re”* ; A>0

g(ﬂ)—{ ¢ ; A<0

¥ @y & oo IR et wee & Hest

# 1/AF 3T HAF &

. = 5 L
X+1 X
3. X 4, 2
2

Let Xbe a random sample from an

exponential distribution with mean 1/2. 1f 4
has a prior distribution with probability
density function

n o f(lemt s A0
s(4) {0 : A<0

then the Bayes estimator of 1/ with respect
to the squared error loss function is

T 2. =
X+1 X
3. X 4, X
2

o Fitggdhra gfaae

yij=u+tten =424 T
1,2,-,n

ot faey Sgi u WA §, 7; FEAAS: a9
A N(0,02), S @R ¥ &
FaAS: I>T Ha“ar AR N(0,02) & &5
F oaa & @l iqw j & fov
7 A g FaT § AR WO IR
£ ot M TR 4|
$StataisSS treatments SSerror T Fel aaf
FT ARTRS, Tl 3UUR G H APHS qU
3 aoit w1 AT g

Hy:62=0 s Hpuoel >0

Ae -

15

52.

53.

F whae &g @F wue #OF Ear i)
g widl 87
1. @it ¥ apTwe A AR §
SStotai = SS treatment T SSerror
2. SSerror~0°%%n(a-1)
SSeregtment

3. Hp, & 38—t

SSerror
n{a—1)

4, E(SSerror) = nla—1) (a® + nof)

~F, a—1n{a—1)

Consider the linear statistical model
yiy=u+trten (=124 j=
1,2,-,n

where u is unknown, 7; are independently
and identically distributed as N(0,07),
g;are  independently  and identically
distributed’ as  N(0,¢%); t;andg; are
independent for all i and j. Note that 7; is
the it" treatment effect.  Suppose
SStotatsSS treatmentrSSerror Are total sum
of squares, total treatment sum of squares
and error sum of squares, respectively.

To test :Hy: 62 = 0 vs Hg: o2 > 0 which
of the following statements is not true?

1. The sum of squares identity is

SStotal = S5 treatment T 8Serror
2. SSeTror~02x2n(a—1}

SStreatment
3. Under Hy, —2——

SSerror
n(a—1y

4. E(Sserrar) =n(a-1) (0.2 + T.I.G'-l?)

-~ Fa.-l,h(a—l)

AR (X, X)) SR SEHERY §ed &
HAFIT  FLAT g EX))=EX)=0,
VX)) =V(X)=2 am Cov(Xy,X;) =
—1 & ¥y afg

®(x) = =0, e P dy &

ar P[X, — X, > 6] 30 AL &

. o1 2. ®(-3)

3. @(Ve) 4. d(—Vs)



53.

54.

54.

55.

Suppose (X, X;) follows a bivariate normal

distribution with E(X;)=EX;)=0,

V(Xl) = V(Xz) =2 and COV(Xl,Xz) =
1 x 2

-1.If (b(X) = Ef_me ¥ fzdy,

then P[X; — X; > 6] is equal to

. &(-1) 2. @(=3)

3. @(Ve) 4. o(—/6)

A 20 srer aRFAT & & s 2
F v yfagy Peas f1 gRer w )
Agg WS CHAG & e A
TRFAT F I F AN F
wfdraer far srar g1 AW AT A
D1, P20 3HE R ST & py '—‘%: (=
1,10, py=o, i =11,--,20.

ety ot wEaSe Fedl & i

-2

HERT E
a3 157
1. %0 2. y
3. Z a. =
16 16

Consider the problem of drawing a sample
of size 2 from a finite population of size 20.
The sampling is done with replacement
using probability proportional to size
sampling scheme. The normed size

. 1
measures py,--,Pzp are given by p; = —,

40
i=1,10, py=—, i =11,,20.

The expected number of distinct units drawn
is

83 157
I = 2. —

80 80

17 31
3. 'Y 4. o

ofy g ofta @t widsewar (LSD), & Y
ot #r wow F Rfewy W & Oy A
FfFeaar &

1. uvw LSD

2. s QO ATl SR

(CRD) ™ t& LSD ##ii

16

55.

56.

56.

3. UF Wrhisd @3 HAFegm (RBD)
W T LSD e

4. wF "R wqt w3 fRweTsr
(BIBD) wig & LSD =gl

if we interchange two columns of a Latin
square design (LSD), then the new design is

l. anLSD

2. acompletely randomised design
(CRD) but not an LSD

3. arandomised block design (RBD) but
not an LSD

4. abalanced incomplete block design
(BIBD) but not an LLSD

e s gaen (LPP) oY faand:
clx &7 FHAEIOT yiEy Ax = b, x = 0,

i
Az[é —11 -—32 —13 ﬂ'b=[—21]'
c=(2,-1,1,-9,0)¢,

x = (X1, Xz, X3, X4, x5)° € & 3hT &
s v s, afe s 1]
& IYERt gERT 9 e arer w8 e
T # O Ftaar ¥

1, 3ETaT ST FT 6 x5 ol

2. afda FUR & HI9 & 35%€aH &l
3. TS 99U HIAT AW X, g

4. ST gAY AT W x5 &l

Consider the LPP:
Minimize cx subject to Ax = b, x = 0,
where

o1 3 1 2 T2
A= [0 -1 -2 =3 1]’ h= [—1]’

¢ =(2,-1,1,-9,0), and

x = (X1, X2, X3, X4 X5)".

Using the revised simplex method with
current basis as [3 _11], which of the
following statements is correct?
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I. The next entering variable is xs

2. The solution corresponding to the
current basis is optimal

3. The next entering variable is x,

4.  The next entering variable is x5

57. ww sR @ # 40 3dfFa @ A qwr 60 HfET
Frd g T 98 ¥ IeRowd: e aF
Fig, T Grrae &, at e o € ae
o, I aF wl g Ay a8 e Al
el Wy oifaw dT A ol @ @

wifwar §
L Y100 2 Y
3. 3/ 4 2/,

57. A box contains 40 numbered red balls and
60 numbered black balls. From the box,
balls are drawn one by one at random
without replacement till all the balls are
drawn. The probability that the last balt

drawn is black equals 59.
L. Y100 2 Yo
3. 3/ 4. 2/,

58. X X;, ¥Tad¥: wENl @HEE:  §fed
azfee® X § A 39 Toa [ & A
& alt xeR & v fl) =f(-x) &
frr st wuat 7 @ sar a8 87

1. mamr#i(x1+ -+ X,) —» 081

2. #hEFUT AREaE — (X + -+ X,) -0
3. P+ —+X,) <0)- 1

4, ?=1Xi 3ﬂT Z}'.__l(—l)iXi HART éﬁ'

T §l

58. Xy, X;,-- are independent identically
distributed random  variables having
common density f. Assume f(x) = f{—x)
for all x € R. Which of the following
statements is correct?

 SI08/RSC/17-4 CH—2"

59.

60.

1. 2(X,+ =+ X,) - 0 in probability
2. %(X1 + -+ X,) — 0 almost surely

1 1
3. P(—ﬁ()(1+ et Xg) <0) - 3

4. ¥, X; has the same distribution as
I

ﬂﬁﬁmtaﬁgégémaﬂaﬁrﬁw

#t N, e w=ar &1 At &R (N ) o
et wikar §, dear 2 F ol gad =R
9 B @Ry we [20,30] F Sw-dw
5 giestd €, gudt avfady wfwar = §
& W T [15,25] # A%ds =

. ge‘m 2. 20e720
18% 30 1
3. 5t 4. 5

Let Ny denote the number of accidents up to
time t. Assume that {N;}is a Poisson
process with intensity 2. Given that there are
exactly 5 accidents during the time period
[20, 30], what is the conditional probability
that there is exactly one accident during the
time period {15, 25]7

I ge—ﬂ' 2. 20e°%0
108 -30 1

3. 5! d 4. -5

Uil e

fO =25 —o<t<n

TH FT aefoF o xawy §1 ar
—w<t<omF AT Xaia;ruac—nr.tﬁrﬁr

sEd far S
6 1 6 1
1. = - p R
T 4+9t2 T 9+4t?
3 1 3 1
3 - — 4, =
m 1+9¢2 T 942



60.

X and Y are independent random variables

each having the density
1 1

f@) = et

Then the density function of X—;t for

—oo < ¢ < oo is given by

—oo <t <o,

6 1 6 1
L T 449r2 2. 2 94462

3 1 3 1
3. T 14ec? 4. T 9rt?

4T \PART 'C’

61.

61.

62.

gHETT

11+ 13+ 17— 19 = 0

1. T HE adfaF 7 A6 g
. ® A UH aRdfaF JqF o

2
3. & gura: @ awdfaF 7w €
4

. % & HWEE aRafas Aqe g

The equation
11% 4+ 13% + 17* — 19* = 0 has

no real root

only one real root
exactly two real roots
more than two'real roots

bl S

A & Ofi:RT o R,

f(x)= apx? +ayxt +-+axd, @
@ S & Sl x = (g%, %) AT
H A FAF g (AR §IA gH oA
ey o ogT @ F

1. fO4T JOFIA 60 &
2. & x € R"& AT ggorar (Vf)(x) # 0 ¥

18

62.

63.

63.

64.

3. AR xeR" W F (V)(x) =0,
aflx)=0®1

4 AR xeR O E B f(x) =0, ar
VA (x)=0 %

Suppose that f:R™ =R is given by
f(x) = a3 + apx? + -+ a,x2,  where
X = (x3,Xz,***, %) and at least one g; is not
zero. Then we can conclude that

1. f is not everywhere differentiable

2. the gradient (VA){x)# 0 forevery
x € R '

3. if xeR" is such that (V/){(x)=0
then f(x) =0

4. if x € R™ is such that
f(x) = 0then VAHx)=0

A @RS, (,f) € R 1 wape=w ¥ arf

x%yf

P - 099 (x,y) = (0,0).
o Sgud saftee &

{(@.B):a >0, g >0}
{a.f)a>2 g>2}
- (@ fla+ f>1)

(o, ) a+4p>1})

NI

7
Let S be the set of (&, §) € R? such that

xTyb
N
Then § is contained in

1. {(e,f):ax>0, g >0}
2. {(mB)a>2 g>2}

3. {(a,fya+ f>13
4, {(a,p): a+ 4B > 1}

- 0as(x,y) = (0,0).

Hd n ¥ FA A n F JAW & aEdfdd
wgael 1 wlwr @At VoW Bl e
gredfaF WAt ag,ay,-,a, W AT Hi
pEV ¥ fav,

s {Ip(ap]: 0<j <k}
V W UF A=TE A aiemsr wtar



64.

65.

65.

I, A Al k<n
2. A A k=n
3. aigk+1<n
4. AR k=2n+1

Consider the vector space V of real
polynomials of degree less than or equal to
n. Fix distinct real numbers @y,
a;,',ay. ForpeV

max{|p(a)|: 0 < j <k}

definesanormon V

1. onlyifk<n
2. onlyifk=n
3. ifk+1<n
4. ifkzn+1

A= &V, 3t @ 3w 3ag e R
Wr@ﬁm,mxﬁagqﬁaﬁramr
gARE Bl AT & T =d/dx, V& 330 a%
T W ¥WIATer §, A Hawaa | R
AT A I @ D

1. T g gl
2. T &r s AfFwmE |awr o g
3. 0 Uw YR § 39S e T

IHTegg YrEHTdr &
4, {(1i+x1+x+x% 14 x4+ x2+x%)
IR & W8T T w1 3egg BT B

Let V be the vector space of polynomials of
degree at most 3 in a variable x with
coefficients in R. Let T =d/dx be the
linear transformation of V to itself given by
differentiation. Which of the following are
correct?

1. T isinvertible

2. 0Oisaneigenvalue of T

3. There is a basis with respect to which
the matrix of T is nilpotent,

4. The matrix of T with respect to the basis
{Li+x1+x+x31+x+x%+x%)
is diagonal

19

66.

66.

67.

67.

a,b € N& fau, 37wH

%m,bwﬁﬂﬁlﬁmm#ﬁm-ﬁ

TH 759 n - oo,

1. {d,)aaw b & ¥l A1 & fow
sffufE g §

2. {dy) PR dar g a® a< b Bl

3. {d}yefafar g a a=b B

4, {d)xFERadar g a a> b &I

n>ab

Fora,b € N, consider the sequence

(a)

ty=

(5)

for n > a, b. Which ofthe following
statements are true? As n — oo,

1. {d,}converges for all values of a and b
2. {d,}convergesifa <b
3. {d,}convergesifa=1»hb
4, {d,}convergesifa>b

A & {a,} aEdafd HEwa @1 e
WEA S Lllay—ap <o @
AT &dr %| ar Aol Z?:O auxn.

x € R #HRAT &

1. R 9T &gl & 780

2. R 9¥ g@a+|

3. (—1,1) 3igfdee o Rl gy W
4. AT (-1,1) W

Let {a,} be a sequence of real numbers
satisfying Ypcqla, — @y—1| < o0. Then the
series Ynmo @px™, x € R is convergent

nowhere on R

everywhere on R

on some set containing (—1,1)
only on (~1,1)

b



68.

68.

69.

609.

70.

20

A & f(x)=tan"lx, xe R a

L@l x & Rupl)f(x) = 1% gamend
FA G oF FgIE p(x) H HEIA B

2. W wer @A quiet 0 & T () = 0
3

. weEE {fM(0))smREg #1
4. fMN0) = 0,9 n ¥ BT

Let f(x) =tan"'x, x € R, Then

1. there exists a polynomial p{x) satisfying
p(x)f'(x} =1, forall x

2. f(0) = 0 for all positive even integers n
3. the sequence {f ®(0)} is unbounded
4, fO@O) =0 foralin

AM f& neN, xeR& AT £,(x) =
HIRG oG gl
L [0,1) ™ f.f¥gw: TF Wad woA a%

- yfPaRa g Bl
2. [0,1] W f, whwaa: sfFala dear ¥
3, E,l]qr [, CFEARTT: #vaRa g 3
4 LMy I;fn(x)dx = fo (lim f,0))dx

1 +'l'|.2x2

Let f,(x) = forn €N, xeR.

Which of the following are true?

1. f, converges poinfwise on [0, 1]toa
continuous function
2. f. converges uniformly on [0, 1]

3. f, converges uniformly on [%, 1]

limy . fy fuldx = g (lim fn(x))dx

-

A neNF AT A, = j‘ 2t

o(1+:)u
1. gﬁsna:favznwaﬁmaﬂﬁMI
2. Wn¥ e, o ¥taa taw
HAFA JaEE ¥

3. & n® AT A, ¥ 2faw § I wqEA

qfag ¢
4. lim Ay =1

a0 = f) oo (14-:)*t

I. A, does not exist for some n
2. A, exists for every n and the sequence is
unbounded
3. A, exists for every n and the sequence is
bounded '
; 1fa _
4. 7{1_1,2 A =1

forn € N, then

R o f9+7 3 x 3 et & & wla-d

e §2
1 2 3 0 10
1.j0 4 5 21-1 6 0
0 0 6 0 01
1 2 31 - 0 1 2
3.2 1 4 410 0 1
3 41 0 0 0
Which of the following 3 X 3 matrices are
diagonalizable over R?
3 ] 0 10
1. |0 5 2Z1-1 00
0 6 0 0 1

e b DS BN

1 3 0 1 2
3. LZ 4-] 410 0 1]
1 0 0 0

AR % H oF anafas Rewd aAre § o
M < H w daa e swaRe ¥ At
eEHWM & ad & yeM afs
Ixo — yoll =77 {llxo — ¥l : y e M}®1 &Y

1. W UF y, N ¥
2. Xy 1M )

3. vyl M

4. -'yo .LM

Let H be a real Hilbert space and M © H be
a closed linear subspace. Let x, € H\M.
Lety; € M be such that :
lixo — yoll = inf {llxq — ¥l : ¥ € M}.

Then

1. suchay, is unique
2. x1M

3. yg 1 M



73.

73.

74.

74.

A R A= [1 2 3]m){e[@@3a¢ﬁv
2 3 1
QX)) = X'AX, &

AF S-S g uT HPFaOw 77 &

I
2. A% @ 3w 7w o=
3. QXY= o0mlrx e R & fomy
4 QX)<0FT X e R® & ATl
3 1 2
LetA=11 2 3|and
2 31
Q(X) = X*AX for X € R3. Then
1. A has exactly two positive eigenvalues
2. all the eigenvalues of A are positive
3. QX)=0forall X € R3
4, Q(X) <0 for some X € R®
gy
1+x* 7 11
Ax)=| 3x 2x 4 |; xeR
Bx 17 13
oy faard at

L A(x) & HiSwees 7 08 36
x € R & v

2. Bl MxeRF AT A(x) &
Fffews A 078 €

3. O x e R & AT A(x) Ft 3wzt
AT 08I

4. W x eR& AT A(x) sgvavia §

Consider the matrix

1+x2 7 11
A(x)=| 3x 2x 4 |; xeER

8x 17 13
Then

1. A(x) has eigenvalue 0 for some x € R

2. 0Oisnotan eigenvalue of A(x) for any
xER

3. A(x) has eigenvalue O forallx e R

4. A(x)isinvertible forevery x € R

S/08/RSC/17-4 CH—3A

75.

75.

76.

76.

A & ¢ =0.10110111011110--- TF &
wig, ey 10 § o 8w aafaw
wear &, wiE, a # n:hsia?lﬁaﬁ
aF n k(kﬂ) -1F T AT E ¥R E
mmmaﬁr%ifﬁm#@mw

1.

2. aU& FINAT TEIm &

3. W qUiw g > 2& v & & s
rala:rarﬁ%a'%aﬁ£<a<"“g‘n

4, a® FE WEdl gAafRw TwR 74 R

Let ¢ =(0.10110111011110--- be a given
real number written in base 10, that is, the »-

th digit of a is 1, unless n is of the form
kit in which case it is 0. Choose all

the correct statements from below. -
1. ais a rational number
2. «is an irrational number

3. Forevery integer g = 2 there exists an

+1
integer r = 1 such that -<a< rT

4. « has no periodic dec1mal expansion.

AW B om,n,r aEfdw deard §oae oA
areafas wlafSeal god td mxn g ¥
afh (AA)T =1, g | & m X m TeEAw
HEGE ¥, U AL 3Meqy A F oRaEd g1 &
7g fwd W wge wwd §

I. m=n

2. AA' AT E

3. AA SRR R

4. AR’ m=ng O A FaEAulT 2

Let m,nn, v be natural numbers. Let A be
an m X n matrix with real entries such
that (AAY)T =1, where [ is the mxm
identity matrix and A? is the transpose of
the matrix A. We can conclude that

I. m=n

2. AA'is invertible

3. A'Aisinvertible

4, ifm = n, then A is invertible



7.

77.

78.

78.

# fF ATH n x n IRAfE 3R B,
A2=A%F g ar

1. A% HReer®eE A ar @ 0art

2. Avw Revt smeqy ¢ e R
wrafszar 0ar 181

3. ot (A) = FRE (4)

e |

4. Sfa(I—4) = 3 (I~ A)

Let A be an n X n real matrix with A% = A.
Then

1. the eigenvalues of A are either 0 or 1

2. A is adiagonal matrix with diagonal
entries 0 or-1

3. rank (4) = trace (A)

4, rank ({ — A) = trace ({ — A)

el n x n =g B & v, A % B
o TAE N(B) = (X € R": BX =0} ¥l
TRt R ATE 4X4WEGE §
dim(N(A —2D) =2,

dim(N(A—4D)=1Tm fa () =3 F
Y| o

1. A% 3f¥eef®s A= 0,29 48]
2, @ROF (A)=0

3. Afwcidmr 78§l

4, PG (A) =8

For any nXn matrix B, let N(B)=
{X € R": BX = 0} be the null space of B.
Let A be a 4 X 4 matrix with dim{N(4 —
21)} = 2, dim(N(A - 41)) = 1 and

rank (4) = 3. Then

1, 0,2 and 4 are eigenvalues of A

2. determinant (4) =0

3. Aisnot diagonalizable

4, trace (4) =8

Unit-2

79.

79.

80,

80.

81.

a7t B 6 uF geg & A 125 @) e
Buel # § HA-A FEEET T

G 1 TF o el ITEHE T

G # g TF 3TAd 3UHHE b

G ¥ ¥ F1 FfE 57

e 25 % vF ITAHE Bl

AW N

Tet G be a group of order 125. Which of the
following statements are necessarily true?

1. G has a non-trivial abelian subgroup
2. The centre of & is a proper subgroup
3. The centre of G has order 5

4. There is a subgroup of order 25

#Rt R AR IFT T A 9o
T a € R & AT o® = o §1 Foowt Foell &
¥ Fa-d w2

¥AT AE FAT AL ATl
At e €R & T 2a =0 §l
FMacR % AT3a=0 £l
R %1 U% 39adT Z/2Z ¥

aowoNo=

Let R be a non-zero ring with identity
such that a? = a forall a € R. Which of
the following statements are true?

1. There is no such ring
2. 2a=0foralla€R
3. 3a=0forallaeRr
4. Z/2Zis asubring of R

Z[x]z’-’rﬁmang’fﬁaﬂa-ﬁ SR § ?

1. x*+10x+5
2. x¥—-2x+1
3. x*+x?+1
4. x*+x+1

~ §108/RSC/17-4 CH—3B



81.

82.

82.

83.

83.

Which of the following polynomials are
irreducible in Z[x]?

x*+10x+5
X-2x+1
xt+x%+1
HB+x+1

PN

A 7 X g wifeufos wafte &1 7 &
Acx yRFx 8 x,yeddF Rv x~y
CCSAl afF x,yeC &l xed ¥ fav,
ofenfia &7 &
C)={yeA:y~x}& @

. CE=C)=x=y

2. C=Cy)=x~y

3. ConCy)+d=x~y

4. CNCH)+08= Cx)=Cy)

Let X be any topological space. LetA € X
be nonempty. Forx,y € A, define x ~ y if
there is a connected subset £ € A such that
x,y €L, Forx € A, define
C(x)={yeA: y~x}. Then

. CxX)=Cy)=x=y

2. Cx)=Cy)=x~y

3. COONC#Ed=2x~y

4. Cx)NCH)#0=Cx)=C(H)

23

A X vw wifeufds gake & g x &
TF Iumatte Y § od & LY - X, wfafee

g & fae) ad FuaEh # 9o .

1. afg y & sugarte aifeufadr & o ¢
A g1

2. OfF (Ead &, Y& sugafee
wifeufadr &

3. Rk x & fagd swwafer v E, ar i),y
a7 IqEARE Fgireufad & faga wofr
IyEATaat U S Y& 1T, X # Rga )

4. Ty X &1 ¥ga suwmARey & ar i),
Y W swwAfe @iftufad #& Raa el
ATl U c v & fw, X & faga

Let X be a topological space and Y a subset
of X. Write i:Y — X for the inclusion map.
Choaose the correct statement(s);

84.

84.

8s.

1. IfY has the subspace topology, then [ is

continuous

If i is continuous, then ¥ has the

subspace topology

3. IfY is an open subset of X, then i(l/) is
open in X for all subsets I/ C Y that are
open in the subspace topology on ¥

4. IfY is a compact subset of X, then {(U)
is open in X for all subsets U € Y that
are open in the subspace topology on ¥

bJ

A & f=u+ivew gd7 Reoflds Faa
% SR £ awdfas aw dAwleud He
wAT u,v g I gl aeC F AU

(@) uy(a)
SR e faz[vx(a) vi’(a)] wHRa
A

L. fUus @gog ¥l

2. f O <1 OF [ B

3. f NEEES: UF AU Bl 8l

4. f uF gug ¢ R O wd 19
MO 8

Let f = u + iv be an entire function where
u,v are the real and imaginary parts of f
respectively. If the Jacobian matrix

. [ux(a) (@)
@ vy (a) vy, (a)
is symmetric forall a € C, then
. fis apolynomial.
2. fis a polynomial of degree < 1.
3. fis necessarily a constant function.
4,

f is a polynomial of degree strictly
greater than 1.

Wf(z)=%-£—)wﬁmﬂﬂ’rfa?
s §

1. W QUi 9T

2. W @A gt o3

3. et v quist ov

4. ¥ 4k+1, k€ Z F w3 Qo @



85.

86.

86.

87.

87.

88.

24

sin(mz/2)

Consider the function f(z) = pr—

Then f has poles at

i. all integers

2. all even integers

3. all odd integers

4. all integers of the form4k + 1, ke Z

Afdaw s f(z)=§. Z€EC, 220
ot fandtl wfe € 3w F TR g ue
P gaa v gead A AR e § @
C\{0) # f A=RAT Fraw ¥

TF ged dF|

U @1 dF|

3ETHA @ TR TH @ |

A F A Ao T W1 qF|

Cali ol

Consider the M&bius transformation

f(2) =é, z€C, z= 0. IfC denotes a
circle with positive radius passing through
the origin, then f maps C\{0} to

1. acircle.

2. aline.

3. aline passing through the origin.

4. aline not passing through the origin.

€ = C\[0} W Refaa feet waalt f(2) &
3 frad foe, ¢ & dgad IT@ATOdl W
f(z) ® vFEmEE. wfeAERea FTd agwal

F HE HGFH A& &
. exp(z) 2. 1)z
3. 72 4. 1722

For which among the following functions
f(z) defined on G = C\{0}, is there no
sequence of polynomials approximating
f(2) uniformly on compact subsets of G?

1. exp(z) 2. 1/z
3. 22 4. 1/z%

T Uit n>2 & AU, AW & oo weRt
W FATT T Sy & AW A, UHR FAF
¥l ALY B, UG ¥ HeR el wiEEs
deumyt & g O B e A ¥ @
FUT FA-J E7

88.

89.

89.

1. ﬁ?ﬁmnzzésm,wsﬁﬁg
AT 33 S, = C &I

> W ieanz2 % v, s sl
IT=E WA x: S, - C &

3. B Qi 2 3% R, F 3G
FAHFRNAT y: A, - C &

4. | guisd n 2 5% A0, & W0
FHAINREAT y: A, = € 78 &

For an inmteger n=2, let S, be the
permutation group on n letters and A, the
alternating group. Let €* be the group of
non-zero  complex numbers  under
multiplication. Which of the following are
correct statements?

1. For every infteger n= 2, there is a
nontrivial homomorphism x: 5, - C°.

2. For every integer n =2, there is a
unique nontrivial homomorphism
xS, -0

3. For every integer n =3, there is a
nontrivial homomorphism y: A, — C*,

4, For every integer n =5, there is no
nontrivial homomorphism y: 4, — C".

YUH GH Ul UiH & §HeAd {1,2,..,10}
W, ®W L, A & Gl F HAE W
s v R={f:{12,.,10}-2Z,} | &
Teiel & fager Ao qur fEgen A gea
v FREERT aag R § B wuer &
o #la-d wdr

1. REr v& aefacdhy sfRass aorsmadT )

2. RE 9RAF sy AT, 3oy
o R

. R#r sRa sporonafaat & @ st g

4. R® & 3399 A g

Let R = {f:{1,2,...,10} = Z,} be the set of
all Zj-valued functions on the set
{1,2,...,10} of the first ten positive integers.
Then R is commutative ring with pointwise
addition and pointwise multiplication of
functions. Which of the following statements
are correct?



90.

9.

R has a unique naximal ideal.

Every prime ideal of R is also maximal.
Number of proper ideals of R is 511,
Every element of R is idempotent.

BN -

ﬁmmﬁ#m—ﬁg@w
i (PID) 82

L Q]
3. (Z/6D)[x)

2. Z|x|
4. (Z/)7D)|x]

Which of the following rings are principal
tdeal domains (P1D)?

. Q[x] 2. Zlx]
3. (Z/6T)|x] 4. (Z/7Z)[x]

91.

91.

& HaFaAd Gad R - R & 0 3w
ferrar &t gfemyr &1 &%

h) —
@y =LELN T
F h=h(1+ €) f wemat gy fpart
F fAgd e > 0% fav , o A &
es(h) = f'(x)— (DL f}(R),
ex(h) = (DY) — (D, N)(R),

e(h) = eg(h) + e, (h).
o fx+h)= f(x+h) g ar

e, (h) =0 ash =0,
e;(h) —0 ash = 0,
e; (h)Y = ef'()/(1+e)ash—- 0,
e(h) =0 ash -0,

;o h>0.

-

For a differentiable function f:R —» R
define the difference quotient

fEER—fx)
; :

(D fI(h) = h > 0.

Consider numbers of the form A = k{1 + €)
fora fixed € > 0 and et

()= f'(x)~ (D)),
ex(h) = (DR — (DR,

25

92,

92.

93.

93.

eh) = e (h) + ex(h).

i f(x +h)= flx+h), then
e(h)-0 ash -0
es(h) =0 ash—0.

e, ()= ef'(x)/(1+€)ash -0
efh) =0 ash — 0.

A~ Wk -

mﬁ fa; yn=yn-—1+hyn—‘l (n=1,2..,,N)
yo=1 & TY F y, AANT &L § a9
D<helwm Ao Nh=1. Y

l. yw—=egas N-oow

2 oyy—o et asN = e

3oy, =0+n)"

o ozl

Let y, satisfy ¥y, =y,.q+ hy,_, with

Yo=1{n=12..,N) and for
0<h<l, Nh=1 Then

1. yy—eas N-ooo
2. yy—oel asNow
3. yw=00+h)"

4 y, =1

e R y(x), FRTRAE GHISHIOT

y{x) =x—f:xt2y(t)dt, x>0 F A gl ar
x = V2 R BT y(x) F A W qAS &

1. 2.

3. 4,

%]ﬁalﬁ
LR Fo R

Let y(x) be the solution of the integral
equation

y(x) =x— [ xt?y(t)dt, x>0,

Then the value of the function y(x) at
x = V2 is equal to

1 €

]. E 2. ‘2"
3, 2 4 &
e e
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94, T[ATEA AT 95, wEaw

y() =1+ 4f K(x,t)y(t)dt, e 3G) =[5 fry) 1+ 92 e gy

K(xt)={coshxsinht, 0<x<t
coshtsinhx, t=<x<1 o Y, FE f(x,y) £ 0 ¥ W # awig
FEN A=-1adw i1=3% fav § Haw g A(xp,y0) W Tl B Sme, aer =t
L —x;-+%—tanh1 - EM'B(XPJH) aF y = Pp(x) & FI
FHAA B A WH y = y(x) TF y = p(x) B
1 3cos2x ﬁ iﬁ . ﬁ 5 . r .
;(COSZ—ZSiHZEanh1+1) hs < %' HAT ﬁEj
- B(x;,y,) & & 3@ ST @Y
4
2. —?+-2*—tal'lhl a7 1. w3 2. w2
3. n/Ad 4, w6
1 3cosh2x
I(cosh 2-2sinh2tanh1 + 1)

2 3 95, Consider the functional
3. o + o tanh 1 o=

= (% 2 Ltanty'
H(emha ) 16@) = fxy) J1+y7e dx
4 \cosh 2—~2sinh2tanh 1 where

2

f(x,v) # 0. Let the left end of the extremal

x? 3

4. S +;—tanhl g be fixed at the point A(x,, Vo) and the right
}_(___ﬁ"_i%x____- ) end B(x;,y,) be movable along the curve
4+ \cos2—2s5in2tanh1 '

¥ =y(x). Then the extremal y=y(x)
intersects the curve y = it(x) along which
the boundary point B(xy,y,) slides at an
94. Thesolutions for A=~1landd =3 of angle

the integral equation

7 I w3 2. w2
y(x)=1+ ;(fo1 K(x, t)y(t)dt, where 3. mi4 4. wo
Koot = {coshxsinhr, 0=x<st
' coshtsinhx, t<x<1 96. @AW f& RIGT UF UFE AaE B ¥ A f
are , respectively, aM q, C(B) & ¥ad s &t
2 3
1, —x-2—+5—tanh1 and u € C2(B).I(u) = f {(IVul* + fu)dx+J’ au’ds
il ag
1 3cos2x ATHar n U&hd af%aliﬁl i
:(c052-25in2tanh 1 + 1) I B t)'h A w

fAfdse star 8| s A A Fmd @@ &

i. -2Au+f=0 B #aw

) du
l( 3cash2x +1) A qu=00BW
4 \cosh2-2sinh2tanhi dn

w2
2. —fz—+§-—tanh1 and

2. —2Au+f+a=0 B #Faw

¥ 3
3. ?+E—tanh1 and %:0 dB I

-

_( 3cosh2x _1) .

4 \gcosh2—~2sinh2tanh1 3, —Au+f=0 B #au
224 qu=008W
o

z

]

~
|

+%—ta‘nh1 and _
( 3cos2x _ ) 4. —Mu+2f=0 B Fauw
cos2—-2sin2tanh 1 2 g_;'+ au—=03BW

ey



96.

97.

97.

98.

Let B be the unit ball in R%. Let u €
C%(B) be a minimizer of

l(u)=f U%ul? + f'u)dx+j; a u’ds
B B

where f and a are continuous functions
in C2(B). Let 7 denote the unit outward
normat, Which of the following are correct?

. =2Au+f=0 inB and

t a—'.‘.+'au=00naB
an

2. 2Mu+f4+a=0
and -a—'f.=00n63
an

inB

3, -Au+f=0 inB
and 29§+au=00n63
an
4, —Au+2f=0 inB
and26—5+au=00naB
an

[T FEFA FTAEIT

Y =-y +y*+2y

y(0) =y, € (0,2) & 3T, & g0 W
Rrarq

limg,o, y(t) 0T HeE &

1. {-1,0} 2. {-1,2}
3. {0,2} 4. {0,400}
Consider the solution of the ordinary
differential equation

y'(t) = —y3 +y?+ 2y subjectto
v{0) = y; € (0,2). Then

tILra ¥(t) belongs to

1. {-1,0} 2. {-1,2}
3. {0,2} 4. {0, +oo}
afz

{% =y2+x2 x>0

y(0)=2

F g @ Afedca Rt [0, L) # € awr

27

98.

99.

dz
‘[EE—:z2 , x>0

zM =1

¥ 3feaca & 3Rgss v [0.L,) ¥, &

ot wuat & #ay wdr B
. Li=1 Lg>1
A L=1, L=l
3. L <2, Lyt
4. Li>2, Ly<l1

If the solution to
du _ 2 2

{dx =y? +x
y(0) =2

exists in the interval [0, L) and the
maximal interval of existence of

4 _ 52
dx
{z({)) =1

is [0, Ly), then which of the following
staternents are correct?

, x>0

, x>0

boLy=1, Ly>t
2. Li=1 Lg<1
3. L <2 Lyg<1
4, L;>2, Ly<1

xy=1W u=5& 3h", 3WF Fasa
FHETT

du du :
xgotyuo=—xyfor x>0 W faar

ar

1. Faxy <19 ¥ dru(x,y) w1 3faa &
x>0,y >0 & v u(x,y) =uly,x)
&

2. SExy>19 & ar u(x,y)# yfeaa ¢
A x>0,y>0%F Rw
u(x,y) = u(y,x) 8l

3. u{l,11)y=3, u(13,-1) =7
4, uf1,-1)=5, u(11,1D = -5



99.

100.

i00.

101.

Consider the partial differential equation
du du .

xo=+ yug = —xy for x >0 subject to

u=5onxy=1. Then

. u(x,y) exists when xy < 19 and
ulx, V) =uly,x)forx>0,y>0

2. u(x,v) exists when xy > 19 and
ulx,y) =u{y,x)forx >0,y >0
u(1,11) =3, u(13,-1}= 7

4, u(1,-1)=5, u(11,1) = =5

HifF HgeHe FHRIT
az

P

dz

x@P*+q*)=2zp; p= 3y

w dyof aAEE A% @ x =0, 27 = 4y,
¥ IERAT ol x = 1aUr y =1% qrd
axﬁ?aﬂmﬁwmammammTt

I. z=-2

2. z=12

3. z=+2+2V2

4, z=—J2+2V2

If a complete integral
differential equation

of the partial

dz

passes through the curve x =0, z% = 4y,
then the envelope of this family passing
through x = 1 and y = 1 has

dz
xP*+qD) =zp; p

i. z=-2

2. z=2

3. z=+24+2V2
4, z=—J2+242

it w47 & fau, HfaR feeaw
feuRa ¥ aur oRedaT aftehoer & afd
W F F TH+V=E® T@ TV aum
E R fafése a3 & aifaies on, e sort

el B W | AR WA F I
afada & §(4) Rffse = & @ p,
g, (a@=12,..,n) AL ARG

28

101.

102.

o @ g A @ Rt
A,
1. §[Tdt=0

n
2. 6f Z Peldqy =0
a=1
n
3. GJ’andpa =0
a=1

n
4, 5f Z(prde'a + qudpg) =0
a=1

For a conservative system, the end
configurations are fixed and the velocity in
the varied motion is such that T+V =E.
Here T,V and E represent, respectively the
kinetic.energy, the potential energy and the
total energy. If &(A) denotes the
infinitesimal change in a variable 4, and p,
and q, (@=1,2,..,n)represent the
gencralized momenta and generalized
coordinates, respectively, then

1. §fTdt=0

n
2, Spradqa =0
a=1
n
3. GIandpQ:O
- a=1

n
4. 6f Z(pcran: + qadpe) =0

a=1

" & g, dW p, (@=1,2,...,n) T
i A& T EIRGd 6§
iy H ¥Rl @ s &ar § aur q,
Fa a=a, ¥ A0 e e [RduiEw
¥ ar e wEeet F @ Fiw-g waEee
e &7

— aH ; aH
I pa= '_'éq—‘-z: Qa Ep—a’
aH dH
s 8 =" g
2 Pa 8qq’ @ apy *



- 102

. . _ aH
3' .pﬂo = 0! qﬂo - apan

. oH .
4. Py, = _B%D’ Gu, =0

iet g and p, {(a=172,.,n) be the
generalized coordinates and the generalized
momenta, respectively. If H denotes the
Hamiltonian and g, (for some ¢ = a,) is an
ignorable coordinate, then which of the
following equations are satisfied?
. aH aH
L. pﬂ=_£’q“=a_pa’va
aH . aH

2. D= Ge=—5, V&

. . aH
3. pdu = (}s qﬂfo = apaﬂ

b Pay= —30 ey =0
[+]

103.

103.

A= & aees ot X B wiidsar
Heled Yrelel {@aT ¢

a(x — ) e~ 1% x>y

f(x)={ 0 X< H,

Sl o> 0,—0 <y < oo gl W wEt
F & wF-d @ 2 X w1 EF v

1. ¥ a>0 F AU tF AT 3T T

TS a >0 % AT v aia= Fo g

Lol

Suppose the random variable X has the
following probability density function

_ falx = e 0% x>
x) =
fx) { ¢ X< U,
where a > 0, —o0 < u < oo, Which ofthe
following statements are correct? The
hazard function of X is -

an increasing function forall ¢ > 0

a decreasing function for all @ > 0

an incteasing function for some @ > 0
a decreasing function for some a > 0

el

g a > 0 & A0 TF SAE B T el

FE a >0 & U 0F AT T

29

104.

104.

105.

105.

TH §HEN W e
20+ 3y, + 5y H4 Iy +y, < 1,
Yoty < Lys+y <Ly, +y <1

F Y 20, i=1,234

¥ It aftererelipa 1 Fcan He ¢
8 & HAMT

g 9% €=

7% TAR TG0 IER HEFE

7% HAS A 3T FH

b

Consider the problem:

Maximize 2y, + 3y, + 5y3 + 4y,
subject to

ity 2Ly +ya<Lys+ ¥y <1,
Vo+y1 <1 and y; =2 0fori=1,234
Then the optimum value is

equal to 8

between 8 and 9

greater than or equal to 7
less than or equal to 7

bl o e

AW fF (xq, %0, %3,%3), X3 + X5 + X3 + X,
6 ST AT A EA ¢, sgadt
X; + %, = 300

Xz + x5 = 500

X3 + %, = 400

Xg +%; =200 -

X =20,x20, x3=20,x, = 0% FA

Ry ot v, & fov e & @ AR
e A e &
1. 300
3. 500

2. 400
4, 600

Let (35,25, X3, X4) be an optimal solution to
the problem of minimizing

X1+ Xy + X3+ X,
subject to the constraints
Xy, + X3 = 300

Xy + x5 = 500
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x3+x, 2400
x4 +x, =200
x120,x220, X320,X4.>_0.

Which of the following are not possible
values for any x;?

1. 300
3. 500

2. 400
4. 600

afyd T ¥ = X8 + ¢ a9y Ty, Fwi

7 107.
Y= yfz , X = ((xi}-))nxp Gl

B o1
g=|:] e={F|n

By

En

E(e)=0dTa1 D(e) =0c°l,,p<n.

A R XxTXp=XTYE ew & e

¥ FA-H e &7

1. Ify TR smwreRia &, @t CT4 & dszaH
YW= 3afdAg s (BLUEYCTR &

2. IR gw A oafly s >p & A

wei Yaw wadE wad 3FT § 107.
3. o afa (X) <p? @ Fm U@s

WIS FoA HEIAT A8 G
4, o?® ¥ARAT IFAF

(¥ - x8)" (¥ - XB)/(n =) ¥
Consider the model ¥ = Xf + ¢,

1
where ¥ = y2 , X = ((xu))nxp and
108.

n
€1
1 )
ﬁ: L €= H A
P €En

E(e) = 0 and D(e) = %1, ,p < n.

Let f be the solution of XTXB = X"Y.
Which of the following are true?

. IfCT8 is estimable then C7 § is the best
linear unbiased estimator (BLUE) of
c'B

2. All linear parametric functions are
estimable if and only if Rank (X) > p.

3.  IfRank(X} < p then some linear
parametric functions are not estimable.

4. (v - Xﬁ)T(Y —XB)/(n—p) isan

unbiased estimator of 2.

A B X, auw X, T aeRow W
o @ W% ® N, 0?) dea ¥, =@
HERGZ>0 ¥ A % 0<6<2maw
_{ ctos8d sin# : _ ¢
A—(—sinﬂ cosa)'m%z—(n‘yﬂ =
AX X = (X1, X,)t & arl faes wust & &

ATd T

I Y =Xde & aft @ A

p=0 g
2. Y =XdTa #, afy awr A iy
©=0,6=0§gl

3. Y, auw Y, mERgT §l
4, Y,aw Y, ggu€faa & @@ £

Let X, and X, be independent random variables

each having N(u,c?) distribution, where

HER,02>0. Let 0<O8<2m and A=
cos# sinf _ t - ax
(— sinf cos 6)' Put ¥ =(,¥;) X

with X = (X;,X;)*. Which of the following
statements are correct?
1. Y =X indistribution if and only if 4 = 0.
2. Y = X indistribution if and only if

=0, 6=0 -
3. Y, and Y, are Gaussian.
4, Y, and Y, may be correlated.

AW X, U X, & ®&HE N,(0,1)
aefRes W §, Afa (X)) =p F w1l A
o Avw pxpuafq e g i r &
iy, aur A% = A ¥ A Fuat A R
wer &

I XTAX, ~ x2
2. XTAX,+ XTAX; ~ 2x?
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109.

109.

3. XTAX, + XTAX, ~ 2y}
4. XTAX + XTAXy ~ x3,

Let X; and X, be two i.i.d, Ny(0,Z) random
variables with rank(Z) = p. Suppose A is a
p X p symmetric matrix of rank r, and
A% = A, Which of the following statements
are correct?

L. X'{AX1 ~ X%

XTAX, + XTAX, ~ 22
XTAX, + XTAX, ~ 2x2
XTAX, + XTAX, ~ x2,

2 owoP

3 N &t oRfAg @\t 9T e
(SRSWR) & 3iqdta @ &F 39 n &
gfaesl & wuR W, vidgd AEm TR
R awfes uigd n & WER W), SEr
afags 4 &RT 7 wdw & SRSWR womelt
qan 3Tl fgas & siaea e
g oA & uldgy wmewm T, ¥ oA
g5er(Ty) = 5Ror(T,) + A= g
Pt 3 @ I9EA vl FAd 8

TR WA GH &

Ta{ TS TAR £

TR AT AR &

T T AW E

o=

Consider a finite population of size N. Let
T, be the sample mean based on a sample of
size n under simple random sampling with
replacement (SRSWR) scheme. Let T, be
the sample mean based on a siratified
random sample of size n where the samples
are drawn from each of 4 strata using
SRSWR  scheme under proportional
allocation. Then which of the following are
sufficient conditions for Var(Ty) = Var(Ty)
to hold?

Strata sizes are same
Strata totals are same
Strata means are same
Strata variances are same

P
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110.

110,

111.

A b,v, 1.k, AgFT TEF w3 @S
FAFedaT (BIBD) W faanl, &gt v 3Tart &
o FeAT # & bW A uAw F kIR
g, wPewaar # w9 3TER r 7§61 &,
g AR fY g NF 4 aR gRa g ¥
TEE @5 § @ ST B IEE I TE
oA ¥ gowwfid WS o ad
HiPaeaar sardt ST & O 9 AfFweasr
F fac P & o S99 T &7

|, 9% & BIBD %I

2. WEF IR (b —r) R @dr &l

3. IygR fr g SEr v f @E A

(b—7r+ 1) 91 g7 Bl
4. bk=vr

Consider a balanced incomplete block design
(BIBD) with parameters b, v, 7, k, 1 where each
of the b blocks contains & treatments out of a
set of v treatments, each treatment occurs r
times in the design and each pair of treatments
occurs A times. A new design is formed by
replacing all the treatments in each block by its
complementary set. Then which of the
following are true for the new design?
1. ltisaBIBD
2. Each treatment occurs (b — r) times
3. Each pair of treatments appears in the
same block {b — r + 1) number of times
4, bk =vr

A (X, X ) v meReE v ¥
WIfdeRdT Heicd Wesl

f;0) = e —o0 < x < 00 T

0 €R & fAerar g3 fAr syt F &

HA-A TE §?

1. 8% Fvaan Gofaar eew
ﬁEEL;.Xs gl

2. ¢ & fow T, X, v 9Aied gideds &)

3. O ITHAR GMEAT e qaiT
qidesleT & U Bod gl

4. 17 qfieTor ¥HEA: Hy: 6 = 0 S H
Hi:8 # 0 ¥ AU ushgHAd: qFdadH
qeTor T AT A8
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Let {X;, ..., X} be a random sample from
the probability density function

fl8) = %e—lx—ﬂl; —on < x < o0 where
AER.

Which of the following statements are
correct?
1.  The maximum likelihood estimator of
1
8 is =X, X
2. XY, X; is asufficient statistic for 8

3. The maximum likelihood estimator of
- is a function of a sufficient statistic
4.  There does not exist a uniformly most
powerful test for the following testing
problem: Hy: 8 =0 vs H;:8 # 0

TG FAEAT Hot6 = 1 TR Hy:f =<,

S5t 6 v wardT aeRoe O #T AT B,

ot R A6t B X qur v carst (9) de
¥ e T T areRow uided &) fAe
Tireror HEATAE w faEm)

TR X=0T (X=1aqmW X+YV <2);¥
ar Hy &t 366N &Y, Jeadl Hy &
HHR FY)

st # & i a8

L PR 193] = e + 272

2. PwERUTR] = 1—§e—1—e‘§
3. qimmr e WA § e l4e?
4. e A AT E Lot b

=1vs
H:8 = % where 8 is the mean of a Poisson

Consider the problem of testing Hy:

random variable. Let X and ¥ be a random
sample from Poisson (0) distribution.
Consider the following test procedure:

Reject Hy ifeither X =0 or (X = 1and X +
Y < 2); otherwise accept Hy,.

Which of the following are true?
1. Pltype lerror] = e~ + 2¢~2

1
2. Pltype lerror| =1— %e'l —-e 2

32

3. Sizeofthetest is e T+ 72

1
4. Power of the test is %e'l +e7z

113, 7= &% {xl,...,xn}wa:'mﬁzsa: wfdes &
St wifleheT oA wAA f(x) JFT TH
de @ WIed §1 FHIFAT 37T wdeter
(LRT) & 3980 & =T qdiemor aaear
oy faar
H,: f(_x)=\,%¥e'£z‘ T
H,: f(x)=%e‘|x|
e et Y Fad &

1. Frel oY LRT =1 3ifedea «&r &

2. FEREr 9id (X, .., [ X, O
SeleT 2l

3. 3EfEREr wid XZ,..., X2 = &
e £l

4, FTHFILAT 9T 50 TTH §

{z“: (X -1)* = C]-

Suppose {Xi,..,X,} is a random sample

7 from the distribution with probability density
function f(x). Consider the following
testing problem using likelihood ratio test
(LRT).

113,

xZ

Hy: f(x) = —v,%;e_z vs
Hy: f(x) = e i

Which of the following statements are
correct?

1. There does not exist any LRT.

2. The rejection region is a function of
|X1|! vy IXnI

3. The rejection region is a function of
X2, X2

4. The rejection region is of the form
TR, (X]-D?2c)
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A & XL X L X, EEE IR @T
¢, T=F HH dad dTT weT F(x—46,) &
U Y,Y,, ...V, €.94 uxhos ow ¥
fomsT A dad ded WA F(y —0,) &
qSETOT FHEE Hy: ) = 6, 9a17 Hy:6, > 0,
w faa) A R X, X, L X0 N Y Yy
$ AT T Ry, Ry, .. Ry, gy Roy o Ris
Gl qﬁ:aﬂﬁ?f w7

T, = ZR HEJTTZ—ZR

%mam#fﬁ#m‘l:r—ﬁﬁé’r?"

1. Hy& 3 E(Ty) = E(T>)

2. Hy & 3fe E(T,) = 52.5

3. Ty 278 78 Fhar

4. I §A T, & HUR W ZTaor-gea
QETOT &7 39T &4 ar Widd 71
Ty =77, B19%dT TR 5% W ArdF 1

Let X3, X3, ....X7 be i.i.d. random variables
with common continuous distribution funetion
F{x—6;) and let ¥},¥,,..., ¥; be i.id. random
variables with common continuous distribution
function F(y — 8;). Consider the problem of
testing

Hﬂ:gl = 92 Vs Hl: 91 > 62.

Let Ry, Ry, ... R7, R, Ry, ..., Ry4 be the ranks of
XXz, X7, Y1, Y5, 0, Y, respectively in the
combined sample. Define

Ty = ZR and T, = ZR

i=1
Which of the following statements ate true?

1. E(Ty) = E(Ty) under H,

2. E(Ty) = 52.5 under H,

3. T, cannot be 27

4. 1f we use right-tailed test based on
T;, then the observed value T, =
77 is significant at 5% level of
significance.

TR pedia o e v @ 380 A F =R
s I el 7 BveT SReTRET de §:

115.

st @ JO |1 [2]3 (45
dEar
araRar |92

121 (91 |50 |19 |7

e, BT @Rl ¥R TR IR At @ A
1.49 &1 & g% wleror 3 Oied § W Hy:
M 37 deT 9l )

JEUl & YR W HHAA gogar & AT y2-
Ueds & A 1,278 358% BRY dm ™
%

Xg.os_,a = 1.64, Xg.os,s = 115:)(5.95.5 =
12.59 and xZg55 = 11.07,

foosr # & w98 @

. TYFHaT TR 5% W H3edisr 78
Rar ST

2. y? —ufaeesr #r Taaaar | 52
Hy & 3rtier @t & a1ig-grder &7
IR BAfaar Aeas (MLE) 1.49 1

4. Ho % 3n0&, Tl A9 & e ver sifew
¥ HOF T AT TR F 9T, SEHT
WA 7 MLE 2.49¢ 149 &1

In a football league, the goals scored by
home teams over 380 matches have the
following frequency distribution.

Number of | 0 | 2 13 |4 |5
goals

121 |91 (50|19 17

Frequency | 92

The average goals scored by home teams is
1.49. We want to test

Hy: Goal distribution is Poisson,

Based on observations the value of the y2-
statistie for goodness of fit is 1.27. Given

Xg.os,e = 1.64, Xg.ns.'s- = 1-15')(3.95;6 =12.59

and y3g55 = 11.07, which of the following
are true?
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1. H, is not rejected at 5% leve! of 3. sup{Xy,X,, ..} =29 P

significance, '
2. xZ-statistic has 5 degrees of freedom 4 inf{X, X, ..} = -1 ffPaaa
3. Under Hy, the maximum likelihood

estimate {(MLE) of the rate parameter
of Poisson is 1.49

4.  Under Hy, in a game, the MILE of the 7. Let{X,,n 2 1} be “d uniform (-1, 2}
probability that home team will score random variables. Which of the following

at most one goal is 2.49¢ 14° statements are true?

1
1. ;Z X; = 0 almost surely
116. A fF c € R v& 3 g1 A & X, Y =

ren={T Iyt - {2"12 Z XZ‘"I} "

almost. surely

& T fw wuet & ¥ Sl @ 3. sup{Xy,X,, ...} = 2 almost surely

1. ¢ =-§ . 4. inf{Xy, X5, ...} = —1 almost surely

2. ¢=8

3. X@wmy & Hl 118. &t & (X} wF AfT @ & {0,1,2,...}
116. Letc € Rbe aconstant. Let X,Y be random Poo = pm Py =% p” =4

variables with joint probability density 51 P ¥

function t21p5=0 HTEITI

c'xy, fo<x<y<l, forre waett & ¥ -8 @
fxy) = otherwise
0 I {X,) T Rradt 7
Which of the following statements are 2 =
correct? 2. {Xn}& el _
. 3. P(iMyne X, =0) >0

L c=3 4. P(limy e X, = +0) >0

2. ¢c=8

3. X andY are independent 118 Let{X,} be a Markov chain on {0,1,2, ...}

4, PX=Y)=0 with

2 1 2
_ Poo =3:Po1 =3, Piins = 5, Pria = %,

117. I"# iC3 {Xn.,n = 1]' . H.d, THHATT i > 1'Pi.f = (0 atherwise,

(-1, 2) wmERo® T & AR Which of the following statements are

FT-F TE & correct?

{X,} is recurrent
{X,} is transient
Plim, o X, =0) >0

n
1
1. EZX[- o 0 T P
= P(liMy e X, = +00) > 0

2. {ZnZ & ZnZXZ‘ 1}

g fAfadas:

bl



119. o7 wyal & € *ieq 8 &

1.

119. Which of the following statements are correct?

1.

4.

U qRIAE JEFUr AR wer
HH-H-H UH STOWF e ¥

e aRfAT e Arela Yaer S
FA-D-FH TF Taey sed gl

UF TOAIT 3GET AHd §Ear &
e §T Jraee &1t g et ¥

U HATGAT 0T 3awen H@efa
YT F FHA-U-FH TF Tle¥ 92 gl

For a finite state Markov chain there is
at least one transient state.

For a finite state Markov chain there is
at least one stationary distribution.

For-a countable state Markov chain,
every state can be transient.

For an aperiodic countable state Markov
chain there is at least one stationary
distribution.
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120.

120.

a6 X wrad 4 > 0 & T wRErdih
SEeT T FATROT HAT &1 a > 0 Feud
| Aefeas a7 ¥ & oRwiRg &1 fF

Y=Fk3a® ka<X<(k+1a,
k=012, ..

fart syt # @ S8 wdr §

l. PA<Y<5=0

2. Y UF TEiaIhT de T A0 HT g
3. Y UF O ST HT e[0T F:Lll B
4. Y U ard} Sea @ HTEIOT B g

Suppose X follows an exponential distribution
with parameter A > 0. Fix g > 0. Define the
random variable ¥ by

Y=kif kasX <(k+1)aq,
k=1012,..

Which of the following statements are
correct?

Pl4<¥Y<5)=0 .

Y follows an exponential distribution
Y follows a geometric distribution

Y follows a Poisson distribution

Eal ol Sl

[ FOR. ROUGH WORK ]
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