b

o F

Fca 287

2017 (I)
i (4] (B
37 99

vy e gRasr #is

w7y :3:00 ¥e gt : 200 &

o0

10.

11,
12.

Esctid

sma R @) wegy gar & | gw w¥er gRawr ¥ v @) @i (20 g A F4 40 H B+
60 #r 'C' 4 ) wgor Awey ge7 (MCQ)RY v & | gl w1 'A' % & afdead 15 sy
st ‘B! # 25 geRr aen wpr 'C A @ 20 wwEl @ Gew 29 & ) Ofe fAeiRa ° sifle gEE @
gy oy Iy da daer geer 9 Al w15, 9 ‘B @ 25 qur vy 'C W 20 gand @) arg @t
et |

YRS T GHE FAT ¥ fedr T4 8 | S Wi WY i @ & 79 for@d o uEe 98
wia offore 5 gRaer # g g2 s wél & qur wEl W@ @-we T & ) ol ¢wr & ar e
slrdfieiey & o] @ie @1 gRawr e @1 (749 &Y aod & | §6) v @ SLhUReIY. gy
gAE & H oa & (39 gieaen ¥ YE @ e @ forv sfoRer 9 Werrd & |
LTI, Taie g3% @ g | # Ry 7y w7 9% Ju 6 TRY, A €l 39 g8 ghast
@1 BHE fifey, e &) s ewiEr it avy a¥ |

AT HEH LR TN THAS H Ao dav, 1397 Fhe, YRker ke sk aw sle § wana
T gat @ Bt A 97 W A wow @R YT 0w wra 9hmnfl @) foreard ¢ @
LIRS, G TAe H Ry 7y R # g8 e § waw w0 T #vd W TR
fRavon & wé ol & agla T wv wwwm faw oo sivwl B free st
LRI ST IS P Gvdgla 4 WA, 8 v 8 |

a1 ‘A # aE yea 2 si@ | aer'B'  wede qv @ 3w aen 9 'Cl # s 797 4.75 o
@l & | gE o 9w @1 wvrens Jedid A @ 0.5 s mer wrr'B' # @ 0.75
3 & fagr wmem | wen'Cl e gl @ oy FEureTE Jedie T8 8

i 'AY aerwrr'B' @ gede wvw & AR g Reer Ry qv & | 599 9 weq v Resw 8
WEI" ST WAl BT B | ! Yiie 5T @7 e e walers g5 g 8 [y 'Cl A
gouE g @ tew " ar Cuw o sfie” ey wdt 8 wed & ) wrr 'Cl ¥ ucie g & o)
et 1 wél ga7 &9 w2 & wfee wra g |

THel BV Y Y1 e dlwl @ GAAT @ gV 9T Wik arl qiandal @1 g A 3 wid)
udernsll & forg s aEer o waar 8 |

gl @ g a1 v g @ afRe wE s ge o T fra mRy |

BAGACT H IYUN B @) argafy 78 8 |

vhE A uv or g Al & OMR gar 93 ot [l a9 siafiaer &)
77 OMR S@v 3@ wivs @ wvarg iy 36el SldTeny giatald o o aad &

[R=T wres /vvEvor & 9 A Rl 819,/ e v Sfid SEY alerd gh |

@acl ghaT w1 99 oAl aw det areh vl @ & aden gl e o T @
Al @ wrel |

__________________ st grer vt g wrrEnd @t ¥ wewie wvor §

......................................................
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HIT \PART 'A'

. U T AT ‘g’ F S wEW F3T W
grd dart R SW g F el U wad ¥@v
wHrew & dor| §aw ey are &t #r em
ﬁm@m??_

1. nf 2. 4,

a
3. z\!' 4. /.,ji

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

a a
t ﬂ/m/i 2. /2
~al a
3. 22 4. /ﬁ

ooF # wr ¥ ey 5 e & oafa @
wmﬁmsmh#mq@m
ﬁuﬁﬁs%ﬁﬁa#w%#mmﬁms
fFee & & 96T €| AN W F FATwg fraar

g 87
1. 2 fHa, 2. 1/3 fRal.
3. 2/3 4. 1/2 e,

. Walking from my home at a speed of 5 km/h
I am 8 minutes late in reaching my office. If
I walk at a speed of 8 km/h I reach 5 minutes
late. How far is my office from the house?

I. 2km 2. 1/3km

3. 2/3km 4. 1/2km

A, B3k C &= R 3w & o 5= A=
Ry seaw Ser o

(@1 v HvsRov)
el lolole

o po —

o

o

—

-

A
A

e
oo ve]
o0 —
(el @)
o
Ln Lo

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

+

+
QP> > >
O|www
[elislieNe]

find out the value of A, Band C
. A=3,B=4,C=5

o
Il

2,
3,
1

3,
1,
8

’

B
> > »

mn
m @

C
C
C

| T
WLy —

ALY (W W UH FHFL aua arell g7 a9
7% ¥ U g@l geaeR gdr SrEd dad wger
T A e 15 A 3w ¥ e 0f ¥ 3O
I W Pud g AFad # vE wHg o9
WY & AT F FEE & Aver war & oFr A
S A aW AR (@A # oRRY
40,000 . ¥ =afEaat &y ard 1@ 2 #oeI
& T )

L &

2, &

3. T Ae RREr s oaswan

4. 1.7 fMex d=g @ w7 I GFT @

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)

Yes

No

Can not be determined

Only those with height less than 1.7 m



5.

g% NETI4 va NETIS5 giw 3=t & oy
e & fad 3aar g = 157229, aa N +

E+ T fraar grem?
]S 2, 21
T e 4,

72

If NET14 & NETIS5 are five digit numbers
such that their sum = 157229, then N + E +
T would be

1. 13 D 20

3. 25 i 2

T dodAFR S F 16 Jusy dEt 7 Fer
T Bl T WA F U FH @ F4 Faer ax

W FHIeT 72
l: 9 23
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?

] 9 213

3. 8 4. 5

N'2r 3R 1 U OH W& ¢ owE S
JUIARA S 3 4@ A HAST AT g a9
‘N'& SR & Sar g1 N & e T &

31 g
15 M 2o d
3. 8 4. 9

N is 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 20
3. 8 4. 9
aﬁ?+%:1nﬁQ+§:1aapQRﬁmm
eV

L =1

2 2

3. =2

4. I FET T S HehAT

10.

10.

11.

If P+%=1 and Q +==1, then what is
PQR?

1. =1

i

3. -2

4. cannot be calculated

sa 37 & 5 ¥ Refoa AT 9@ & oar
AYEel FAT &7

] 202

Sl 4. 4

What is the remainder when 3% is divided
by 57

| 20 )

i 4. 4

afe 22 & & A (Faarg # smeEw 22

HET G A 2 HET e a2 24 e F+
| (Y ) FAE FR FH Aot B
TRl SN ¥ a9 g aReer i
AT AT YT

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?

I = 2.

1

2 8
1 1
12 4. 24

3.




12.

12.

13.

TF dm X 4m & 7 & 2m X Im F TZEw
¥ @ I gl & B Reda Imx 1m
WFR & Y BT o @ & Bl e
ar e 3 vF gy & FW W@ e fead
ZEed FI HETHar &7

I. 6

2o

3. 8

4, FEAT FHHT B

A 4m X 4m floor needs to be covered by
tiles of size 2m X Im. 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
or overlapping them?

00 3

l.
2.
3.
4.

—

mpossible to cover

Ifg 42 - 26, 71 = 78, 33 — 16,
as 62 =

1. 68 2. 54
3. 38 4. 39
If42 - 26, 71 —» 78, 33 - 16,
then 62 —

I. 68 2. 54
3. 38 4. 39

U g@laR UH Gisel Ud Uh Hidr Rs 27 #
9E AEF HY, UH S U4 TH 97 Rs 31 #
ZEY WEH F YUl U 9 UG UH FEA Rs
29#%%@@@&3@3’?%@
o w9 A P e A @ #lear 3w
e 8? '

13.

14.

14,

et # O wad A B

d=t F wsd wEd HEAM B

At F Frdr FER AEA

gEFER & fafftes avqu e

Mg FT FET-HE Fedl T GHHGR qdN
&l

A A ke S

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?

|. 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.

v AR & gaew (1% 1% 1m?) avs
v o e wwade e g @ &t

Bd gv.zoxzoxsz-’t.mﬁaﬁr Hiowan o
afgar F1Er 5T FEdr 87
A
eq'g}* . d
©
. 200 2. 300
3. 400 4. 500

The diagram shows a cubic block of marble
(1x1x1m?) 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?




15,

15.

1. 200 2.
3. 400 4.

300
500

~l o
oo

(=]
(=]

un
o

W
o

% o-f marks scored in Pre-Ph.D. exam
~ »
o o

-
(=]

40
% of mari?? scgroed FnoM.asCé. eggm 20

gd-Ph.D. gfrerm # 10 fagafiat & wreaiw aur

IAF @ M.Sc.udem & wreaiel @ oaw #

e s & B & @ Sl g 7

1. o femf¥t & gd-Ph.D.ofer #& M.Sc.
afien & arden dgev e Uy §

2. 7 fggnff G gE-PhD. ofmm #
50% 3% wiod fRdr 3wgie M.Sc. 9lam &
O gfee 3 weg Y §

3. @ fRewfi@t & 9E-PhD. @ MSc.
giremat & oA uftere 3dF o §

4. ag Rt SwF MSc. Tlem &
FEiftE 3w I BAE e & -
Ph.D. wdem # & waiflw 3w ¥ E

80
70

60
50
40
30
20
10

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

40 50 go 70 80 S0 100
% of marks scored In M. Sc. exam

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

16.

16.

17.

l. 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

femm & wrEhT B # sin(A)cos(B) +
cos(A)sin(B) @7 HIT &1 87

L~ 2. 1
3. b 4.

=1

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

A

] 8
£ Sl 2,1
30 e 4,

=1

grg @ & vF wE K, LLM,N R P AL
Fad oar 7 3F A wE@ @ gl M, N & @3
AFTK A Boar gl MR Paaa 39 & §
aur P.K & &&r g N 3R K g9a &ag &
¥ AR K. P & orx 81 s wgast & @
FlF-ar g 87



)

18.

18.

19,

P,M ¥ dar g

N3H & g=0 oer &
NPIIFHETITE
N.K¥ 37 & q=1 ¢

oo =

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. N isthe youngest

3. NiseldertoP

4. Niselderto K

e HRE U qUITH FT AUATA 3AF AT F
aUE & A 3AF q91 FT AT F=47 gem?

I 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

U 7 O F Ao )RR qeed
(TEN) ¥ F d =8 1 p MR 77 $r e
q &0 Ser gl Al i oo v @ Rea o
a‘rf&aﬁgtrmwammrm%

. dan & ow R a8

2, d3 na= w Ak

3. d W AR ad g n R AR

4. d ot T g now @ A

19.

20.

20.

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

1. independent of both d and n

2. dependent on both dand n

3. independent of d, but dependent on »n

4. dependent on d, but independent of n

$T APIRT A Fo Fofodr Tt B a s
20 & warer Fofaat 78 s a) wEIR @
HIOH F FH Y FH TF AT THI, a; AGHRY
X auw # 9 ¥ 74 2 Hoadr ged, oW
Wazaw F 3w # 3% 20 Ao
| @mmﬁmm

1. a; +dy+az+ -+ dy

2. a1+2a2+3a3+"'+20a20

3. 20(ay + a; + az + -+ azy)
4

. 20((11 + zaz + 3a3 + + 20(120)

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 least
two fish among them, and so on and ay
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

1. a; +da; +as+ -+ az

2. ay+2a, + 3az + -+ 20ay,
3. 20(a, +a; +az + ++ ayg)
4. 20(0.1 + 2a; a o 3a3 L U 20(120)



HIT \PART 'B'

21.

21.

22.

22

74 &F R — R zEAY ofenRa &

il e x#0
Lok T
ar
1. f dad 78 ¢l
2. f a9 § WG HaFHeAd TQ gl
3. [ yEaFaaT gl
4, f ofeg & &1

Let f: R = R be defined by
sinx
f(x)={x if x#0
1 if x=0
Then

1. f is not continuous

2. [ is continuous but not differentiable
3. f isdifferentiable

4, f is not bounded

e &

A={n € Nin=13TnF AT HIF UATS 2
ar3g ),

Fereony 6 €4, 10 € A.

T B S =T A

1. AURfAT 2

2. Sus qarr Aol g
3. §=3

4. S=6

Let

A=[n eNin=

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

LetS = Tyea :T Then
1. Ais finite

2. Sisadivergent series

23.

23.

24,

24,

25.

A B a1l F AT () =xe ™,
x€R. @ FTHFA (f} ¥

. RYT UHEHTAT: AT
2. R¥F ¥&g 3udA=ar & fow

4, WoReg waaAr &1 vh Aol

Forn 2 1,let f(x) = xe ™ xER.
Then the sequence {f,} is

I. uniformly convergent on R

2. uniformly convergent only on compact
subsets of R

3. bounded and not uniformly convergent on R

4. asequence of unbounded functions

1=t 2
m#ﬁsA;[] -2 s].a‘rn%
2 5 =3

Fihweafos 5w &
—4,3,—3
4,3,1
4,—4+13
4, -2+ 247

Pt ited ==

3 O | 2
LetA=[1 -2 5
2. 5 =3
eigenvalues of A are
. —4,3,—-3
2. 4,31
3. 4,-4+13
4. 4,-2+2V7

. Then the

L=limy,e 7"\!1":; ar

I. L=0
20 L=1
3. 0<lL<w
4, L=



25.

26.

26.

27.

27.

L=limy 00 “;Jr? Then
. L=0
2. Li=1
3. 0<L<w
4 L=
28.
31?‘1,"65'3?
1 L
a, = (1 = ('—1)“ ;)
oy fagmyl ar
. limsupa, = liminf a, = 1
=00 n—ao0
2, limsupa, = liminfa,=e
H—oo T =00
3. limsupa, = liminfa, = 2
n-+eo n—rao e
4, limsupa, = e, liminfa, = = 28.
n-sce =1 8
Consider the sequence
1 1
Qn = (1 +{=1)" ;;)
Then
. limsupa, =liminfa, =1
n-+00 T—ca
2, hm.:;gp q = [:ﬂlgt’an =e
3. limsup @, = liminfa, ==
e i ) 29.
4, limsupa, = e, liminfa, ==
N-rce n—+co €
a>0 & fow, Aol
Zalnn
n=1
HfFed e &, o awr 73 IR 29.
I, 0<a<e 2. 0<a<e

3, O<a<i 4, 0O<a<i
e (]

For a > 0, the series

(= ]
Z alnﬂ
n=1

is convergent if and only if

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

3. 0<a<-~ 4, 0<as§

A 5 ATS 4 X 4 HEGE g1 A7 RROA
# 37 wAce N(A) &

((e.y,zw) ER*: x+y+2z=0, x+
y+w=0}.ar

faw (% wAfee (4)) = 1

fas (w9 wafee (4) = 2

] (4) = 1

S ={(1,1,1,0),(1,1,0,1)}, N(4) &
UF HTHR &l

B Rt

Let A be a 4 X 4 matrix. Suppose that the
null space N(A) of A is

{(x,y,zw) ER* x+y+2z=0, x+
y+w = 0}. Then

1. dim(column space(A)) = |
2. dim (column space(A)) =2
3. rank(A)=1

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

et R Aamsmwﬁa:a‘g?mm
JreE € @i AB = — BA. &

SR () = 3w (B) = 0
3T (4) = e (B) = 1
R (4) = 0. 3k (B) = 1
RE (4) = 1,30k (B) =0

el A

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

i )



30.

30.

31.

31.

10

A & A & nxn w@EEE ey &
yiFeefoe A Ay, 00,4, F @Y FHA F

XNz = 121 [% + - + |52, 32.

X = (xy,,%,) € C" & frw|

afEg p(A) = agl + 1A + -+ a, A &, A
supyxj,=1 Ip(A)X|l, 38 T &

I. max{ao + aid; + -+ a, A1 <j <n}
2. max{jay+ayd + - +a,47| 1 1< j < n}
3. min{ay + a4+ +a,Af 1 1< j <nj
4. minflay + a;d; + -+ aAf| 1 1< j < n}

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

Let |IXllz = yIx1]2 + - + [x,]? for

X = (%, ,%,) €EC™,

Ifp(A) = agl + a;A + -+ a,A" then

32.

Supyxji,=1 lp(A) Xl is equal to

I. max{a, + a;4; + -+ a, A1 <j <n}
2. zf*aa:t{ﬂe:t[J +a 4+ + a,,A}'| 11<j< n}
3. min{a0+a12j+---+anl}‘ 11<j<n}

4. minflag +ail + -+ a4t : 1< j < n}

T O 2
ﬂﬁﬁ‘a‘A=[1 -2 0] aur | o=
0 0 =3
3 X 3 TeHHS HTE g
g 6A ' =aA? +bA+cl, a bcERF 33,
T, ar (a,b,¢) 38 99 &
Lo w12 1) 2. (1,-1, 2)
3., 41, 1) 4. (1,4 1)
Lo 2 33
letA=|1 -2 0 |andlbethe3 x3 3
0 0 -3

identity matrix.
If6A ' =aA?+bA+cl fora b ceER
then (a, b, ¢) equals

I N2 ) 2.
3. (4 1, 1) 4,

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

A B p(x) = ax? + fx +y U T §.
JE o, f,yER | x, € R Fr Faa &1
A= 6

§={(ab,c) € R%:p(x) = alx —x,)* +

b(x — x,) + ¢ T x € R& fow).

ar S& Hagal #r §Edr B

l. 0
|

2.
3. wea: 1 ¥ 3w og uRfda
4. YRS

Let p(x) = ax? + fx + y be a polynomial,
where @, B,y € R. Fix x4 € R. Let
S ={(a,b,c) € R*p(x) = a(x — x5)* +
b(x — xy) + c forall x € R}.
Then the number of elements in § is
1 10
2o0]
. 3. strictly greater than 1 but finite
4.

infinite

o9 162016 Fr 9@ awnfoa ey ST & ar
g A ardr oY §

Gy | 2.
4

2
3. 3 7

The remainder obtained when 162916 is

divided by 9 equals

I5 1
3. 3 4.

=
(S



34,

34,

35.

35,

36.

11

agye Iod Clx,y] # o
[ =@+ 1,y) R ffar| B suaf 7 @
Fie-ar wa 87

l. | vw 3Rass qorsmaer g

2. | UF WY OIS § I T

3feRrss IoTSTEe 7El

3. | v 3RS quremE ¥ W T
FHIST TUTTTae & Al gl

4. I @ TF FHGY TOnaeT €, ar
tw 3fREss aurEEe g

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

. Iisa maximal ideal

2. [I'is a prime ideal but not a maximal ideal

3. I isamaximal ideal but not a prime ideal

4. [ is neither a prime ideal nor a maximal ideal

A+ & f:R - RU&F Had AT §

e FUF F GA |

1. foReg ¥

. f @ wfafde, R & & fRga svaqeed §

3. R & w3t oRew suwazaat A & AT
f(4) 9= &

4. R & weft Hea swwmpeadt A & R
f~' (A) dea Bl

Let f: IR = 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
subsets 4 of R

4. f~(A) is compact for all compact
subsets A of R

AW RS 100 ¥ AW 999 T F @
i FA A ST 3T T A S F Mo E
F1 FHTAT §| S & At f FEw ¥

1. 480 2. 420

3. 360 4. 240

36.

37.

37.

Let S 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

A & 2, € C ¥ v Rga aeiw # f
grarfhes &1 98 RY 9 W R

Z f™ (zo)

n=0

fderer. HfFERe g &, e 3w st W

g9 ®hA § R

1. f¥R 3l

2. fUF ageE ¢

3. f# UF gEy e God %
faraRa &Far s g&ar g

4. f(x)ER &M xeRF AT

Suppose f is holomorphic in an open
neighbourhood of zy € C. Given that the
series

oo

D £ 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(x)eRforallx € R

s eadil e o

38. @t B C # @l W B v e

& C ffdse &ar &1 ar
1 212
m!|1+z+z |“dz,

HET AR C & FAER aagd o smar
2. 50 @A &

. 0
3. 2

&=
w



38.

39!

39.

40,

40.

Let € denote the unit circle centered at the
origin in C,

1
Then — fll + z + 2%|%dz,
2mi

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

= ) 2
353 4, 3
g Aof

flx)= Z log(n)x™

wﬁwtw}uﬁ f(x) & HfEFERer B &

| [ e
35023 4, o

Consider the power series
oo

fx) = Z log(n)x™.
The radius of convergence of the series
f(x)is

e WY 2
X 3 4, o

forelt fawer quites k> 1 & R a+ 5 F
Tl wdT RARF woal [ & GHEIa §
i

f(x) = |x¥| =3fr x € (-1,1) a: v ar F
#r IOTATITETHRT &

1. 0

g A

3 ml#mmﬁﬁa
4. 3uRfEa

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). Then the
cardinality of F is

I. 'd
ZrgE

3. strictly greater than | but finite
4. infinite

41.

41.

42,

IrSraAT
['(x) = Af (x) + Bf (x + h) + Cf (x + 2h)

% R &5 3R F RE §

2. pan 2 __i __2_
Lot R A === B=
2
===
2 gt = _i __i i
2. K@) if A= —, B=,C= .
" . g 3
30 Wfe) A= = B
2
K==
2en : — 8 e e
4 Rf'x) if A==, B=—,0= =

The magnitude of the truncation error for the
scheme

f'(x) = Af(x) + Bf(x + h) + Cf(x + 2h)
is equal to

2zt : 5 DS =3

I R2fU@E) if A===, B= 2,
2

C===

e 5 _ = —
REfF(E) if A==, B=—,C= =,

=3

2501 : =3 g3
. RfU() if A==, B= 2

2
€= —=
3

20 - e = ot = <
4, h=f () if A_ﬁh.'B_

zn'C= T

oAl
{u e c[0,1] arf® w(0) =0 =T rlr[}z::f{u[ = 1}

F T W fnl(u'(t))zdt 1 FEE 30 HE

. 0 2. 1/2
3 4. 2



42,

43.

43.

44.

44,

R 1
The infimum of [, ('(£))?dt on the class
of functions

{u € C[0,1] such that u(0)

=0 and T:}%J]‘]u] = 1.}

is equal to

1= 0 2. 1/2
3. 1 dqs e
#a & p(x).

fux e* top()dt =x, x>0 & & 2
ar ¢(1) 38 A &

[EE=A 2. 0
304 -

Let ¢(x) be the solution of
Jye*to(dt =x, x> 0.Then ¢(1)
equals

ey v ==l ZrsEl)
3 A 4. 2

frer te Mz B wr g O dwha
ey O& g =15 arey aa 3wl A¢
&% S5 & #Ew I wAe ¢ @ R
Fr gofer e TifRe

I.  =x gfemr $r el ofy & gy

2. =X gfATer @ Fof afy & g

3. 3R MY WA W W ol Ay

Y
4, 9y Fofrr Faer TUr 9¥ Fofy afF F
|

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

1. 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

45.

45.

46.

fFear o & v R M W Rea & U=
afefie, gegwa m & TH FOr & Hafdse
W UH ey dierer R AR aeiE g,
a7 0, p, F AT J, GwA 6 3HEE
FEATE F FI AT @1 § dAH I Sren
&

I. ma [—3(92 + 2 sin? 0) — g cos 9]

2. ma [5;- (6% + ¢*sin?8) + g cos 6]

3. ma [% (62 + ¢? cos? 0) + g sin 9]

4. ma E (6% + ¢? cos? #) — gsin 6']
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 6, ¢, with &
measured up from the downward vertical,
the Lagrangian is given by

l. ma [%(92 +¢*sin?0)—g cosﬂl

2. ma [%(92 + ¢?sin? @) + g cos 6]

3. ma E (62 + ¢* cos? 8) + gsin 9]

4. ma [% (6 + ¢? cos?8) — gsin 8]

#=T B x:[0,00) = [0,0) Faa & aur
x(0) = 0.

afeg (:rc(tj)2 <2+ j'{; x(s)ds, vt=0,ar
o & Fh-wr v &2

1. x(v2) e[0,2]
2. x(vV2)e [0%]
el 4

4. x(v2) € [10, )



46.

47.

47.

48.

Suppose x: [0, ©) — [0, ) is continuous
and x(0) = 0.

If (x(8))* < 2+ [} x(s)ds, wt=0,
then which of the following is TRUE?

. x(vV2) € [0,2]
2. x(v2) € [0,
s« @els

4. x(V2) € [10,%)

u(x,0) = g(x) & 3th=, 3+ IJawa
FHEHTOT _
U—xUy+1—u=0,x€ER, t>0
& B &

Loouxt)= 1—e"'(1-g(xe?))
2. u(x,t)= 1+e'(1—g(xe"))

3. ulxt)= 1- e“(l - g(xe"‘))
4, u(x,t)= e (1—g(xe"))

The solution of the partial differential
equation

U —xu, +1—u=0, xeR, t>0
subject to u(x,0) = g(x) is

. uxt)= 1-et(1-g(xe")
2. u(xt)= 1+ef(1-glxe"))
3. u(xt)= 1-e"t(1-g(xe™))
4. ulxt)= e *(1-gxe?))

A B u e C?(B), R* # B & airam
8B # Au=f

T BW au+ =g, a>0,

JEr B #1 3HES 9 od n g, H gAYA
FaT & I UF g F Hi¥Aw £ A

l. @ IcfRdT gl

2. Turda: 2y g Bl

3. unia: = & #

4. woRfEaa: w5 & &

48.

Suppose u € C?(B), B is the unit ball in
R2, satisfies

Au=finB
du

au + — = on 9B, a>0,
an

where n is the unit outward normal te B. If
a solution exists then

I. itisunique

2, there are exactly two solutions

3. there are exactly three solutions

4, there are infinitely many solutions

49.

A F X Aeg 1/A & & TXaraiEn §ea
¥ Feer T vw aefRes ufaee &) oy
A ST Uk qd de, NiAHdl Heled el

&) = {Mo_lI

A>0
A<0

& @y ¢, @ aAwa IR g wer & wEt
# 1/1% aF AT &
2

1. T 2

x|~

3. X 4,

NI

Let Xbe a random sample from an
exponential distribution with mean 1/A. If 4
has a prior distribution with probability
density function

A>0
A0

then the Bayes estimator of 1/4 with respect
to the squared error loss function is

e 1 5= 2.

Se
+
[

L A

3. X 4,

Nl



50.

Yaw wifegd giaas
yij=utrt+e; (=120 =
1,2,":,?1.

w et se p 9T §, 1 TEAAd: au
FaurEAEa: N(0,02), . dRT & &
TEaAT: U1 TEAr AT N(0,0%) F &9
# Ra & wh iFw j F fov
T T A P 0 SR
FT gHT T; gl A
Sstotahss treatments Ssen‘or SHHR: Sm it
W AT, T ITER A H AR ;T
fe aut & derde 8

Hp: 62 =0 @@ Hy:o2 >0
& ofemor 3q few duel A O@ Hid-ar
wET A 87

|. a9 & GeTed Hr FEAAS §
SStotat = SS treatment + SSerror

Zand
2. SSerror~0 "X nia-1)
Ssgrggrmg_gg
3. Ho, & 3 —wmor— ~ Fa-1n(a-1)
nla—1)

4. E(SSurror) = nla—1) (¢* + no?)

Consider the linear statistical model

yj=ptrteE; =428 J=
1,2,:,n

where u is unknown, 7; are independently

and identically distributed as N(0,¢%),

gijare  independently and

distributed as

identically
N(0,0%); t;andg; are
independent for all { and j. Note that 7; is
the i™ treatment effect. Suppose
S5StotatsSS treatmentsSSerror are total sum

-of squares, fotal treatment sum of squares

and error sum of squares, respectively. . To
test :Hy: 62 =0 vs Hy: 02 >0 which of
the following statements is not true?

15

51.

51.

52.

1, The sum of squares identity is
SStotat = SS treatment T SSerror
2. Sserror"azxzn(a—ij

58|

-1
3,  Under Hg, SSerror 7t Fa-l,n(a—l}
n{a=1)

4. E(SSerror) = nla—1) (¢ + na?)

e (X, X,) SRR ST A &
woEor #ar g E(G) =E(Xy) =0,
VX)) =VX) =2 am Cov(Xy,X,) =
—1 & @yl afg

®(x) = =T e Pdy &,

. &1 2. ®(=3)

3. o(V6) 4. &(—V/6)

Suppose (X, X>) follows a bivariate normal

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

VX)) =V(X;) =2 and Cov(Xy, X)) =
1 X e

-LIf ®() ==/ e 2dy,

then P[X; — X, > 6] is equal to

. ®(=1) 2. @(-3)

3. o(v6) 4, o(-V6)

AT 20 arer oRfFT e @ A 2
F v vz Pere dr gEear W EaEl
wfogad A WA F I H
WiAsdr % 3UERT ¥ GEENS § Ay
gfagas AT ST 8 Aea AT AT
P14 P20 311-# m EIG] % p[=-:—n, i=
1,410, py==, i =11,-,20.

IGEAG|NEIE Wsﬂﬂgﬂ?ﬁﬂ?&@ﬁ
TEIT £

83 157
§o= 2 ===
L 5 80
17 31
3 e 40 =



52.

53.

54.

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

measures py, -, Paq are given by p; = %,
=110, p; =-§U-, i=11,-,20.

The expected number of distinet units drawn is

83 157
L. BO 2. 80

17 31
3, — 4, =

16 16

TH g9 # 40 3fea oe e gur 60 st
w1 dg §| T ¥ IERoHd: UH-UF HlE
e, R G HTd &, e e o § ae
d%. Sie d& W g e A8 P a9
el i sifde de A e @
aifdear &

L. Y100 2. Yo
3. 3/5 4. 2/3

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 ball
drawn is black equals

L Y100 2. Yo
3. 3 4. 2/,

X1, Xy, TEEE: WIW §@AGS:  afed
aefeos W § = 37 ga3c [ ¥ At
fF @ xeR & @ f(x)=f(-x) ¥
@FT Fual § F Fia-a7 TqE g2

I, mﬁmﬁi(xl+ ek X)) = 0%
2. wa-wde PR %(x1+ b XY=

55.

5S.

L

1 1
P(TT!-(X1+ '“"l‘Xn) <0)—’ 3

4, Z?’___l X[ 3?1_{ 2:;1("1)1}(1 TAT dee
T@ar &

Xy.Xz,++ 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?

I =(Xy+ +X,) - 0in probability
2. i(X,_ + -+ X,) — 0 almost surely

P+ 4 X,) <0) -

Lad

4. YLy X has the same distribution as
?:1(_1)1',(1'

nﬁﬁ:mzaa:gégézmﬁﬁﬁm

# N, RfE war 3 oA BO(V,) v
cargt wfsrar . dioar 2 & @y sEs Ry
S W) & @wg F19 [20,30] § S8
5 gHeard ¢, swhr wwfaey wrfdear w4 §
F wrg s [15,25] & SdF =

e &7

g ocs = =
L =e o 2. z20e~2
10%  _39 1
P 4, =
3 5! & 3

Let N, denote the number of accidents up to
time ¢ 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]?

15 _ -
1. ﬁe 10 2 20 e 20
105 _ap 1
3, o€ 4. =



56.

57.

57.

Ul Heicd
JFT FEAT AEfess W X Ay gl ar
—w<t<o¥ fav ﬂaﬁrmm
sad &ar sar gl
2 1 E 1
x4+2£2 7359-1-141:1
B =y 4. 7 942

X and Y are independent random variables

each having the density

f@© ==

2 1+£3' el
Then the density function of e for

—oo < <oo.

—oo0 < t < oo is given by

L2 2. £ 1
Yo 449€2 T om 9+4t?
e T
3. = — 4. - —

T 1492 T 9+t2

afy g dfta @@ Af¥Feaar (LSD), & &
=l & avw d RPaEw w=xa g ar =
3iffFegar &

. ws LSD

2. wF quid: Are=dIga ST
(CRD) 9 & LSD gl

3. UF AeEdIFd s AHiHweTT (RBD)
wg UH LSD 7

4. UEH AT I W3 AWFTA
(BIBD) Wi & LSD #¢eil

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

l. anlLSD

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

S/08/RSC/17-4 BH—2
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58.

58.

59.

Yas warAa §53ET (LPP) 9 f[Jan:

clx @1 =T gidey Ax =b,x =0,
el

LI B3 S e D
A‘[o -1 -2 -3 1]'b_[-1]'
c=(2,—1,1,-9,0)", @

x=(x1, X3, X3, X4, IE)t %,#imﬁl
st v SR, afw s [0 ]
¥ ITAT @R I S arel Fer fesed
AT & & Fla-ar 87

1. 37T YA FaT oW Xz ol
2. = UR ¥ WG & $5€aH gl
3. 3FTST Y&AY FAT 9 X, ol
4, 3TN WA AT 9 X3 2l

Consider the LPP:

Minimize c*x subjectto Ax = b,x > 0,
where

A= [0—1—2—31]”[]
¢ = (2,—1,1,-9,0)¢, and

x = (x4, X3, X3, Xg, xs)t-

Using the revised simplex method with
] which of the
following statements is correct?

current basis as [[1)

1. The next entering variable is x5
2. The solution corresponding to the
- current basis is optimal

3. The next entering variable is x;
4. The next entering variable is x3

A & sififsar sed Bad

g

L 0-1,-—x0
fx; ) ={r®m * ¢

x>0

0 ;7 x=l
6 > 0F A, I U de @ fereprem
% afees udey (X, -, X, n=2¢l
ar 0 & gyt /R e



59.

60.

60.

18

I & ¥feas = &
2, E:ET(%——I—)*%I
3. mal
4, ﬁﬁgﬁl

Suppose {X,+,X,},n=>2, is a random
sample from the distribution with probability
density function

8% _o-i,-x8
fx; 0)={rm * ¢ ¢
0 o xs(
with @ > 0. Then the merthod of moments
estimator of @

x>0

I. does not exist

n

ZaE T (=12
. n

3. is R

U B e
1S 3r x-?

At & 0> 0F v wiidsdr waa

oy (e 0 jfx> 48
foy={¢ " XX
gﬁﬁmﬁﬁmmwuﬁfﬂinzs
F AT X, X, X, 81 0 & e
faearemar Iaa

3 | L
[mln{x‘ll = ft Xn} = .Ln‘.‘-' mln{xll = IXN.} T T]

1 fearegar aen 2

l:, 05 2.
3. 095 4.

Let X;,X5,--+, X, forn = 5 be a random
sample from the distribution with probability
density function

oy e~ ifxr> 8
faeh= [0 otherwise

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

Imin{Xl. o, X d —-Lnf—, min{Xy,---, X, } + Eni
for @, is

I 05 2.

3. 095 4.

0.75

1
1—2—“

HIT \PART 'C'

61.

61.

62.

AR neNFRT 4, =[ S—3% &

0 (1+0)"
it iﬁi:'aﬂ?minﬁmﬂﬁml
2. W on & fAw A, & 3¥aaa & aur
A FafEe &
3. B ond QU A, &1 #a & aur degsa
e &1
4. r!i_ﬂ(a,,)”"=1

1 dt
A, = [, e for n € N, then

. 4, 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

4. lim (A,)"Y" =1
n—oo

FHEFOT

11 + 13 +17* - 19 =0

I & RS aEafas HA a4 2
2. & AF UH dFdias JAd 2l

3. % zurda: @1 adfas a9 E
4. F ar & 3w aafas 7o &

The equation
11*+ 13* +17* =19* =0 has

no real root

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

R =



63.

63.

64.

64.

19

#H F R - R, 6S.

f(x)= axf+a? ++auxi [
ar Srar 8, SE x = (xy, %00, %) AU
W FH F g FAR & A &9 q§
fsed W 9gT wd €

I fHad dscd A8 &
2. W x €R"SF v gavrr (7/)(x) #0 &
3. IR xeR™ W g B (7f)(x) =0,
a f(x)=0 2
4. IR xer" R & f(x) =0, ar

VH)(x) =0 %I 85,

Suppose that f:R™ >R is given by
f(x) = ayxf +ayx2 + -+ a,x%,  where
X = (X3,X3,*+,X,) and at least one a; is not
zero. Then we can conclude that '

. f is not everywhere differentiable

2. the gradient (Vf)(x)#0 forevery
x€R"

3. if x€R™ is such that (Vf)(x)=0
then f(x) =0

4. ifx € R" is such that 66.

f(x) = 0then (Vf)(x) =0

A= &S, (a,p) € R* %1 goead § aife
xyf
ar Ssue aiafdseqd &

. {(e,f):a>0, g>0}
2. {(@.p):a>2, g>2)

3. {(ap)a+ f>1)
4. {(@.B): a+4p > 1}

- 05 (x,5) - (0,0).

Let S be the set of (&, f) € R? such that 66.

xTyB

Jx_H-y_z_’ 0 as (x,y) — (0,0).

Then 8 is contained in

I. {(a,8):a>0, g >0}
2. {(a.f):a>2, B> 2}
. {(@pf):a+ B >1)

4. {(a,p): a+4p > 1}

Od n ¥ &5 A n F FIAS & aEdias
dgyal & F@iew wAe V W Runy e
areafas dEanst ag,aq, 00, a;, B AT S
pEV #F fav,

3= {|p(a)|:0<j <k}
V 9T U HAE B g Far

. & F ARG k<n
2. HEFIG k=>n
3. ARk+1<n

4. IR k=>n+1

Consider the wvector space V of real
polynomials of degree less than or equal to
n. Fix distinct real numbers a,,
dy, -, a,. Forp eV

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

defines a normon V

only ifk <n
onlyifk=n
ifk+1<n
ifk=2n+1

R S e

A BV, 3f0e @ 3% 3ag g R F
Wmﬁﬂ.mx%ﬁgﬂﬁﬁﬂmr
FATE gl &4 & T =d/dx, V& 33 a5
U & TR0 8, S aEae @ far
ST §l B F § wlad i B

I. TgehaAohy gl

2. T &1 U Af@Awefos a0
W U HTUR § SHE andet 7
Jegg YAeTEr gl

4. L1+x14+x+2>1+x+x*+x%)

ITUR & @9 T F Hegy Aot F

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?

I. T isinvertible
2. 0Oisaneigenvalue of T



20

3. There is a basis with respect to which 69. R nxn¥egg B& v, 7 & By
the matrix of T is nilpotent. e S o
4. The matrix of T with respect to the basis e N(B) = (X € R": BX =0} &I
L1+x1+x+x31+x+x2+x3) A & AT 4 X 4R ©
is diagonal dim (N (A—-2D)) =2,
67. e B m,n,r SR deard § AR R A dira (W04 = 1Y) St gt S () =3
grEdfas gfafSedr 9Fq UF mx n HE © U
aifs (AAY)T =1, g | T m X m IcEAS . A & NAaefOF 7 023U 481
Fegg &, awr Al amemg A# 9Rad g1 g 2. @rRfoE (4) =0
q—ﬁ—fﬁw;ﬁqrqg'amgﬁ; 3. AQFoET a8 8
I, m=h 4 3'13_313 (A)=28
2. AA" RO €
3 Al o) 69. F xn matrix B, let N(B)
£ . For any nxn matrix B, le =
4. ‘lﬁm_—n?-ﬂ’”m?' {X € R": BX = 0} be the null space of B.
Let A be a 4 X 4 matrix with dim(N (A —
67. Letm,n,r be natural numbers. Let A be 21)) =2, dim(N(A - 41)) = 1and
an m X n matrix with real entries such rank (4) = 3. Then

that (AAY)" = I, where [ isthem X m 0, 2 and 4 are eigenvalues of A

1.
identity matrix and A" is the transpose of 2. determinant (4) =0
the matrix A. We can conclude that 3. Ais not diagonalizable
4. trace(A) =8
I. an=n
2. AA'!is invertible
3. A"Aisinvertible
4. ifm = n, then A is invertible 70. R 9 5T 3 x 3 3egel & 4@ Fa-H
famulslia 27
68. @t fF ATE n X nawdfas HETE €, 123 0 10
A2 = A% @l @ l.[D 4 5] 24 l—l 0 Ol
0 0 6 0 0 1
1. A% 3feeriOes Je ar av 031 gl 1 2 3 01 2
2. Avus fawot aneag & fSwdr Raor 3-[2 1 4] 4-[0 0 1‘
“ 3 4 1 0 0 0

yfafSear oar | g
3. S (A) = 3™ (A)
4

s (1 —A) = 3@ (I —A)
2 70. Which of the following 3 X 3 matrices are

68. Let A bean n X n real matrix with A2 = A. diagonalizable over R?

Then i L e 0 1 0
|. the eigenvalues of A are either 0 or 1 O 2.1-1 0 0
e A P 0 0 6 €y 0 !
2. A isadiagonal matrix with diagonal
entries 0 or | 1 2 3 0.1 2
3. rank (4) = trace (4) 92 1 4 4.10 0 1
4. rank (I — A) = trace (I — A) B 4 vl 0 00



71.

71,

72.

72,

730
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A F H U aeaes Rede gafte & aur
M € H t& ¥ga @F 398ARe & A+ &

XgEHWM % &= & yeM afs
X6 = Yol =g {llxo — ¥l : y € M} &I &

1. QW UF y, HeAAT B

2. xQJ.M

3. yoLM

4. xﬂ_yaJ.M

Let H be a real Hilbert space and M € H be
a closed linear subspace. Let x, € H\M.
Let ¥, € M be such that

llxg = Yoll = inf {llxo — ¥l : y € M}.

Then

1. suchay, is unique

Z. Xo 1M

3. wiM

4 Xg— Yo L M

3 A2

wr#ﬁm:[1 2 B]merem?'#%tr
20381

Q(X) = X*AX, &

1. A% 8=-8= o uv ¥Basow 7 §)

2. A%F w3l wffeesis 7 v

3. QX)) =0wM X e R? & fAw)

4. Q(X)<0%T X eR? & fAw

Sy L
Letd=|1 2 3] and
Al A
Q(X) = X'AX for X € R3. Then

1. A has exactly two positive eigenvalues
2,  all the eigenvalues of A are positive
3. Q(X)=0forall X € R?
4, Q(X) <0 forsome X € R?
g

1+x* 7 11
Ax)=| 3x 2x 4 |; x€R

8 47 13

9 feardl &t

S/08/RSC/17-4 BH—3A

73.

74.

74.

1. A(x) #1 Fffaefos 79 08 Fo
x € R & T

2. et frx e R& AT A(x) & &
N 7 0 A6 81

3. @ xe R & T A(x) F1 IfEweors
A7 0§

4. W x € R¥F U A(x) sgemaoiT 2

Consider the matrix

1xs 7011
Alx)=| 3x 2x 4| xeR

8x 17 13
Then

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

. 2. 0isnot an eigenvalue of A(x) for any

xER
3. A(x) has eigenvalue O forallx € R
4. A(x) is invertible for every x € R

Ae % @ =0.10110111011110 TF &
7, FuR 10 # R @ vE aeRw
e &, 3, a@ ath 3w 1 8 59
o MU % e F ol wRE
@ FEE AA G E A & @ el
FYAT F A

1. aUs qRAT &4 B
aﬁmﬁwﬁ'l
W/ itF ¢ = 2% B W & gt
rala:rsiﬁa?a%mﬁ§<a<%‘-m
4. aF g HEdt UfAF wwR T8 B

Let @ =0.10110111011110-+ be a given
real number written in base 10, that is, the n-
th digit of a is 1,unless » is of the form
K(k*1) _ 1 in which case it is 0. Choose all
the correct statements from below,

1, ais arational number
2. @ isan irrational number

3. Forevery integer q = 2, there exists an

integer r 2 1 such that E <a< %

4. a has no periodic decimal expansion.



75.

75.

76.

76.

22

a,b e N& v, sgwa 77. @« & f(x) =tan'x, xER A

dnz%ﬁ%,n>a,b

b

F fav, i ) @ ==t & @ #9

A 2T n o> oo,

1. {dn}amﬂbﬂ?wmﬂ?ﬁ-’m
sfdrafia e 2

2. {d)}yfaRa @ar g ok a< b Bl
3. {d}3PeRa gar g 3 a=»b I
4. {d,} el aar ¢ 3% a> b I

77.

Fora,b € N, consider the sequence
n
()

dn = 73
()
forn > a, b. Which of the following

statements are true? As n — oo, 78.

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

A B {a,) aaat et & o
g § S Taealan —apql <o F
FAUE AT gl odr Al TR a.xh,

x € R 3f@ad & '8
1. R 9T &&1 & 87

2. R 9T &7

3. (—L1) safdse Bl aead W

4. & (-1,1) WI

Let {a,} be a sequence of real numbers
satisfying Yo-,la, — a,_1| < 0. Then the
series Ym=o nX™, x € R is convergent

1. nowhereon R

2. everywhere on R

3. onsome set containing (—1,1)
4. onlyon(—1,1)

. ¥ x & RAvp(x)f'(x) = 151 gaU=H
FAT I UF qgUE p(x) F HR¥A gl

2. @l g §H quiEt 0 & A F0U0) =08
3. A (f0(0))smfEg ¥
4. fO0) =0 w0 n F R

Let f(x) =tan"'x, x € R. Then

I.  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. fM@O)=0 foralln

A R n e N, x € R¥ BT £,(x) = —

¢ T AR FEe wd

1. [0,1] R f, g vF Had Gee d®
HfFrafa aar 2

2. [0,1] R f, vHEAAT: AFERT B &l

3) E—,I]‘T{ f,, TEEAH: HRERT 25T ¥

4 NiMpe [} fo)dx = [ ('m fal®)) dx

Let £, (x) =— _forneN, xeR.

14n2x?
Which of the following are true?

1. f, converges pointwise on [0, 1]toa
continuous function

2. f, converges uniformly on [0, 1]

3. [, converges uniformly on E, 1]

4 iy f) fu(dx = [} ('ELn;la fa()) dx

S/08/RSC/17-4 BH—3B



79.

79.

80.

80.

81.

81.

A+ & G U §Hg § #ie 125 F1| @
FAr F F B ETFA: T &2

G T TH HIeS A ITHHE &
G &1 %z tH 3T 3THE B

G & &g & FfE 5T

T 25 %1 UF IUGAE B

e

Let 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 G is a proper subgroup
3. The centre of G has order 5

4, There is a subgroup of order 25

A B R A I9T T YR qod
N aeR & AT a2 =afl FF Fyat &
¥ Fla-d adr € 7

. UET FE GFT FeT

. W aeR & RAT 2a=0 &l

1

2

3. ¥ aer & U3a=0 %l
4. R & U& 3Ugoid Z/2Z &l

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

There is no such ring

|18

2. 2a=0foralla€Rr

3, 3a=0forallaeR

4. Z/2Zis a subring of R
z[x]#ﬁ'nra-gqﬁ#m-ﬁmgmm%?
1. x*4+10x+5

2. x¥=2x+1

3, x*4+x?2+1

4, x*+x+1

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

23

82,

82.

83.

1. x*4+10x+5
2. x3=2x+1
3. x*+x?+1
4, x3+x+1

et X Fr witufas wafte g AW &
AcXRFa 8l x,yEAF BT x~y
gfeenita & afe v H@e9fRd sTaaeay
CcAt afF x,yeC & x€ A% T,
gRefva #¢ &
CE)={yeA:y~x}& @
Cx)=Cly)=x=y
Cx)=CH)=x~y
CINCH)+=D=x~Yy
CONCH)=0=Clx)=C()

o S S

Let X be any topological space. Let A € X
be nonempty. For x,y € 4, definex ~ y if
there is a connected subset C € A such that
x,y € C. Forx € A, define
Cx)={y€A : y~x}. Then

Cx)=Ccly)=x=y
Cx)=C)=x~y
CONCH)*+P=x~y
CxXINCOH) =0 =C(x)=C()

i D =

A R X v wieuts WA & aur X &
UF sqEAme YR B F i Y - X, wnfafee
gfafa & el 76 FFED # I

1, 4% vy & sygAfce giftufadr &, ar i
Had gl

2. I i¥aad g ar Y& suEAne
gifeufa#r &

, 3. R X# g sgwAfe YR, & i), Y

W 3yEAfee Fieufadr #& Bga @i
suweeadr U Y & v, X # faga &
4, T X # dead IqwATY &, @ i(U),
Y ® 3uwaAfe wiftufadr # fga wait
3uEHeddt UCY & faw, X # Rga &



83.

84,

84.
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Let X be a topological space and Y a subset
of X. Write i: Y —= X for the inclusion map.
Choose the correct statement(s):

I. IfY has the subspace topology, then i is
continuous

2. If i is continuous, then Y has the
subspace topology

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

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

UH qUiER n>2 F A, A9 F oo wEnd

W HHGT WA S, & AUl A, TSl §Hg

¥ At B, e ¥ s R afEEm

wet & g C vl e # @ |l

FUF AT B

l. & quis n > 2 &% fAues sges
FHARINGT yx: S5, = C* &1

2. W Yitdn>2 & AT, & efada
HIeB FATHFRAT x: Sy = C &l

3. & QUiF n 23 & AT, &F g
HATENRAT i Ap = C &

4. & qU® n > 5,& AU, wF 3q=
FARTARAT y: A, = C* 78 Bl

For an integer n=>2, let S, be the
permutation group on n letters and 4, the
alternating group. Let C* be the group of
non-zero  complex  numbers  under
multiplication. Which of the following are
correct statements?

1. For every integer n =2, there is a
nontrivial homomorphism y:S, - C°.

2. For every integer n = 2, there is a
unique  nontrivial  homomorphism
x: Sp=C,

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’.

85.

85.

86.

86.

87.

YYH &8 U gl & wHewd (1.2,..,10}
W, T L,-HF F oAl F FHeAT @
AT & R=(f:{12,..,10}-2Z,} | ar
wae & fagen U gur g @ g
UF FAQRMAAT a@g R Bl B syt &
¥ FlF-a @dr &

l. RHT v&F yefada 3feass ursmadT

2. R YT HHGH IOTATae, eSS
st &l

3. R# 3fq aomafeat Fr e 5118

4, R T &T 3agd a@HH gl

Let R = {f:{1.2,...,10} > Z,} be the set of
all  Z,-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?

R has a unique maximal ideal.

I

2. Every prime ideal of R is also maximal.
3. Number of proper ideals of R is 511.

4. Every element of R is idempotent.
et qorat 3 ¥ F-Y 7T TS
§id (PID) &7

1. Qx] 2. Z[x]

3. (Z/6Z)]x] 4. (Z/7Z)[x]

Which of the following rings are principal
ideal domains (PID)?

. Q[x] 2. Z[x]
3. (Z/67)[x] 4. (Z/7Z)[x]

7 B f=u+iveF TaT REREF T
% W f* arrgfas gyt dfseua &mEr
AT w,v & I @ aeC F BT

we(@) 1y(a)
ST AR ’“=[vx<a1 vi(a)] i
s ar

1. fU% TIE ¢

2. fUd < 191 T g9 &



87.

88.

88.

89.

89.

3. f HEETES: UH R o ol
4. fua:agvaﬁﬁ?wmmm: 18
it gl

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

> [ux(a) 1y (a)]

(@) vy(a)

is symmetric for all @ € C, then

a

f is a polynomial.

f is a polynomial of degree < 1.

f is necessarily a constant function.
f is a polynomial of degree strictly
greater than 1,

Pt bl

mﬁf(z)=s—i'i:%i)i}wfaama’rfa:
FAaF &

1. g qoitet Ox)

2, H | QU 9T

3. el v quisl o

4. ¥ 4k +1, k € Z & el qoiiE W

: . . N _ sin(nz/2)
Consider the function f(z) = e
Then f has poles at

all integers

all even integers

all odd integers

all integers of the form 4k + 1, k € Z

P LR

AfEE TR f(2) =3, 2€C, 2#0
W faadl afg € 3@ A IERAT 30 U
s 997 & g @ ffdse wwar 8, @
C\{0} = f F=RBa &t §

I. (’3-73(_??1'33'7[

2. U& @ d&l|

3. 3 H ERd UF @M aF|

4. 3%TH § 78l ORI UF W@ S|

Consider the M&bius transformation
flz)=3, z€C, z#0. IfC denotesa

25

90.

90.

circle with positive radius passing through
the origin, then f maps C\{0} to

1. acircle.

2. aline.

3. a line passing through the origin.

4. a line not passing through the origin.

G = C\{0} =X uRenf¥a foes weml f(2) &
¥ s @, 6 F ded sTwTdl W
f(z) B TEHEAEAT: FfewAwied A TgIar

F HIE HHA AL &7
1. exp(z) 2 )z
3, 2% 4. 1/2%

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.t 7 4, 1/z*

91.

91.

A & y(x), TAET FHEOT

y(x) =x— [ xt?y(t)dt, x>0 F & Bl
ar x = V2 W Bl y(x) F A 56 A
B

1.

=

s f-
sl ™

=

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

y(x)=x— foxxtzy(r)dt, x> 0.

Then the value of the function y(x) at
x = /2 is equal to

1.

s gﬂu
w |G Mo



92. AT FHFIOT

y(x) = 1+A [ K(x, t)y(t)dt, gt
K(x t)={coshxsinht, 0sx<t
; coshtsinhx, t<x<1

FFd A=—-1aw 1=3% v § &=

2z
17 —-’;—+%-—-tanh1 GE

1 3cosix
£ (cosZ—Zs!nZtanh 1 + 1)

2
2. —3-2-+%—tanh1 T

1 ( 3cosh2x 1)
4 \cosh2-2sinh2tanh1

¢

Gk

3, =—+=—tanhl &ar
< -

1 3cosh2x

: (cosh 2-2sinh2tanh1 i 1)

T
4. —2-+;—tanhlatn

_1_( 3cos2x Y 1)
4 \cos2-2sin2tanh1

92. Thesolutions for A==1andA=3 of
the integral equation

yx)i= 1A -rul K(x, t)y(t)dt, where
K( t)_[coshxsinht, 0<x<t
%) =lcoshtsinhx, t<x<1

are , respectively,

2
1. —'3;+%—tanh1 and
1 3cos2x
;(cosz-zslnztanht * 1)
i
2. —?+-z-—-tanh1 and

1 ( 3 cosh 2x + 1)

4 \cosh 2-2sinh 2 tanh 1

2
3. x?—i--;——tanhl and

1( 3 cosh 2x bt 1)
cosh2-2sinh2tanh1

R
4, E—-&-;—tanhl and

1( 3cos2x )
[ —=1
4 \cos2-2sin2tanh1

26

93.

93.

94,

94,

Thelelsh
() = [2 f(ey) J1+y7ee™ dx

w A=, s f(x,y) # 0 & =F F aHA
ﬁ.gA(xn,yo) WﬁﬂﬂFﬁTﬂTW. E-NTFIF-'I‘

& gflona B(x,vy) @& ¥y = P(x) & FI
SR E A WA y=y(x) TF y=yx)
viaeofed Far ¥, Srwd FHey @ g

B(xy,y;) T&HAT § 3 FIT W

1. n/3 2. w2
3. n/4 4, w6

Consider the functional

@) = [ fxy) J1+y7? ™Y dx
where

f(x,y) # 0. Let the left end of the extremal
be fixed at the point A(xy,¥,) and the right
end B(x4,y;) be movable along the curve
y=1(x). Then the extremal y = y(x)
intersects the curve y = Y (x) along which

the boundary point B(x;,y;) slides at an
angle

1. n/3 2. n2

3. n/4 4, /6

WYURYT HFo HAIBIOT
y'(t)=-y*+y*+2y,

y(0) = yo € (0,2) & Ith=, & & W
faar| ar

lim,o,e y(t) 3T WEET &

1. {=1,0} 2.
3. {0,2}

{_11 2}
4. {0,+o0}

Consider the solution of the ordinary
differential equation

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

EL]'EID y(t) belongs to

1. (=10}
3. {0,2}

2, {-1,2}
4. {0,+00}



95.

96.
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F g F AH¥aed AT [0, Ly) H 8, I

{%——'22 , x>0

z(0) =1

& 3feaca #1 3™ass Iaud [0,L,) 8
ot wuat F Al @@ B

I ly=1 51

2m = et

3 Ir=2. Iy=1

4 ol byl

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

92 =52
dx
[2(0) =1

is [0,L,), then which of the following
statements are correct?

x>0

{ aly =1, " o> 1
2y =1,  Iy=i
PN =y
4, Li>2  Ly<i

xy=19T u=5 & 3tha, ¥R+ 3gsa
FHEHOT

du du
xa+yua——xy for x>0 uwT fa=r
ar

96.

97.

1. FExy <19 § dlu(x,y) o1 #¥da &
aur x>0,y>0 % A ulx,y) =uly,x)
gl

2. FExy =19 § ar u(x,y) & 3f¥ac ¢
aur x> 0,y>0 & faw

u(x,y) = u(y, x) g
3, u(1,11)=3, u(13,-1) = 7
4. u(1,-1)=5, u(11,1) = =5

Consider the partial differential equation

du du A
Xt YUz ==Xy for x>0 subject to
u=5onxy =1, Then

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

2. u(x,y) exists when xy = 19 and
u(x,y) =u(y,x) forx>0,y>0

3. u(1,11) =3, u(13,-1)= 7
4. u(1,-1) =5, u(11,1) = -5

A 5 R*T v v Ao B & A7 fF S

Jur a,C*(B) # dad wad &l

u € CZ(E)J(u)=f (17ul? + fu)dx-f-f au’ds
8 a

B8

F FAARAT ¢l A & 7 vww afpaieh §w A
e wa & P d sl e &

l. —20u+f=0 B ¥
4+ au=00BW

2. =-2Mu+f+a=0 B #auw
M_0IBw

an
3. —Au+f=0 B #auw
2%+ au=0dBw
T

4., —Du+2f=0 B # gur
2:—;-&- au=0adButr



97.

98.

98.

Let B be the unit ball in R% Let u €
C2(B) be a minimizer of

I(w) =f (IVul®* + fu)dx+ I au’ds
B

a8

where f and a are continuous functions
in C?(B). Let # denote the unit outward
normal, Which of the following are correct?

. —=2Au+f=0 inB and
a—‘.‘.-#- au=0ondB
an 4

ra

—2M+f+a=0 inB

and E-L.-f =0ondB
on

3, -Au+f=0 inB
and 2%4— au=0ondB

4, —-Au+2f=0 inB
and 25—;-&- au=0ondB

A= & g, 9T py (@=1,2,..,n) FAW
arvhpa Aéues qur andpd 3T g
g H tRee & Afdse &ar § aw q,
FE a=a & fov) & ey Heris
o P wEEt & @ #e-9 gEae
T 87

L Ba==5m W=7V

3H ¢ aH
2. Pqg 2y 1= o, v

. _ 9H
3 Py =0, %o "~ dpgq
aH :

4. Pag = —é‘hro‘ Gay =0
Let g, and p, (a=1,2,..,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 equaticns are satisfied?

aH aH

L. FZK = _'Eﬂ;;$‘?a = E;;? Va
dH dH
2. Pa= 3 Ga s L 2

99,

99,

i ) aH
3. pao o 0) u.ao = ap“n
oH

aQan’

AR P A da, =0

Y "l 7 & fav, difaw e
fuRa § awr oRedam afeehear & afa
™ T+V=E¢% @@ T,V aur
E waer: @fdse a3 € 715 o, Rem =
Y T Fe F | AR W A F A
oftadd @ §(4) B Far & a2 p,
au g, («¢=1,2,..,n) HAA: AIRHI
e qur sgudTRa fadaiw @ Wfese
g, ar

1. 6fTdt=0
2. é[z Pedqqe =0
a=1

3. é'J-Zqﬁdp“=0

a=1
4 5[ Gedget gedpa) =0
a=1i

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 &6(A) denotes the
infinitesimal change in a variable 4, and p,
and q, (a=12,..,n) represent the
generalized momenta and generalized
coordinates, respectively, then

1. 6[Tdt=0
n

2. 6J’Zpadqa=0
a=1
n

3. Jquadm,:O
a=1

4. é'f Z(padqa + 4qdPe) =0
a=1



100.

100.

101.

HIfNF aFT FHIHIOT
dz dz

pi= =) =

x(p? +q°) = zp; = 5

1 {T FAEE AfE aF x =0, z° = 4y,
WRRAT g at x =109 y =19 ToRd
3 Fed H Hearoy GATUE AT 8

l. z=-2

2. z7=2

3. z=+v2+2V2
4. z=—J2+22

If a complete integral
differential equation

of the partial

az dz
x(p? + q*) = zp; =33 7

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

z=-2
z=2

z=+2+2V2
z=—J2+2\2

TF Jahaad G (R = R F @0 3R
frsmmar fr afemsT & &

0N =TETDIE s

9 h=h(1+ €)@ Feaat w @Ay
UF RATT e > 0% v, qwr 7 &F
es(h) = f'(x) = (DLf)(h),

e2(h) = (Dxf)(h) — (DLF)(R),

e(h) = e (h)+ e,(h).

e f(x+h)= fx+h) & ar

. e(h)—=0 ash-0.

2. ey(h)—>0 ash—=0.

3. ey(h)— ef'(x)/(1+€)ash— 0.
4. e(h)—>0 ash— 0.

£ W Y =

101.

102,

102.

For a differentiable function fiR = R
define the difference quotient

il (A

(D fI(h) =

Consider numbers of the form h = h(1 + €)
fora fixed € > 0 and let

e;(R) = f'(x) = (Dxf)(h),
e;(h) = (Dxf)(h) — (DLN)(h),
e(h) = ey (h) + ez(h).
Iff(x+h)= f(x+h), then
. e,(h) >0 ash - 0.
es(h) -0 ash - 0.
ey (h) = ef'(x)/(1+€)ash—0.
e(h) =0 ash— 0.

L b2

+a

A & Yo = Ypo1 + Wy (=12, N)
Yo=1 % WY & y, TAUA FAT & a4
O<h<l1& W@U Nh=1a

. yy—2eas N-oo

2. yy—=et asN-ow

3. y»m=0Q+hn)"

4. wm=1

Let 1y, satisfy ¥, = ¥n—y +hya—y with
Yo=1(n=12..,N) and for

0<h<1 Nh=1 Then

. yy—eas Now

2. yy—et asN-o
3.y, =(1+h)"
4. y =21



103.

103.

104,

s F (X, .., X,) T e wedt ¥
AT gdca Bele

f(x;0) == ¥ —0 < x < 0 TR

eem%,#ﬁmmgamﬁmmﬁ##

FA-T F7E 8?

l. O ITaad FHIRAT HFAH

“=,X;%l

2. 6 % Qv ¥n, X s qarey gfdeds gl

3. 6% ITIHaA AHIAAT HEew AT
gfagds & U el &l

4. v glieror §HE Hp: 0 = 0 a9
Hy:0 # 0 & AT UHFEAE: IFaaH
adreror &1 Hi¥aca TE g

Let {X;, ..., X} be a random sample from
the probability density function

f(x;8) = %e"’“f"; -0 < x < oo where
GeER.

Which of the following statements are
correct?

1. The maximum likelihood estimator of
6 is =T, X;

2. XL,X; isasufficient statistic for 6

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: 6 =0 vs Hy: 0 # 0

BT T Ho:6 = 19A Hy:60 =2,

STEl 0 Us wardt arefRoe Oy § AT g,

w Rl & 7 X ¥ st (9) de
¥ @Fe T vE aefoos yfdgy ¥ B
odreror wEfAfYr ov |

af X =0ar (X =1awX+Y <2)®
at Hy & &R &Y Jeg9T Hy 1
F=Hrer HY
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104.

105.

Ho: [ =7=e

@ & @ Fa-3 v B

l. PR 13R] = e +2¢72

2. PlIFRUIR] =1--e" e
3. o9& & HHT § el 4 e 2
4, ol & o g et 4o

Consider the problem of testing Hg: 8 = 1 vs
Hy:8 = -i- where 8 is the mean of a Poisson

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

Reject Hy if either X = Q0 or (X = 1and X +
Y < 2); otherwise accept H,.

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

2. Pltypell error] = 1—%.«3’1—9'5
3. Sizeofthetest is e~! + e~ 2
1
4. Power of the test is %e"‘ +e 2
AW BF (X, .., X)) TR aeRow wfaee §

S WIRAFAT Bcd Bele f(x) TFA TH

dTA  WIed &1 weTer sreard ST

(LRT) % 39811 & HFA 98707 FHEAT
o e

flx) = %e"x'

s AR O
1. fRdr off LRT &7 3feaca a8 &

2. HERFIGT 9T | X, ..., [ Xp] T R
FAA 6l

3. HERar wia X7,..., X2 &1 e
Fo gl

4, FEAEREr 9id 59 I A &

[Z (x| - 1?2 > c].
i=1
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106.

106.

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

from the distribution with probability density

function f(x). Consider the following

testing problem using likelihood ratio test
2

(LRT).
Ho: f(x) = %e_z Vs

Hy: f(x) =3¢

Which of the following statements are
correct?

1.  There does not exist any LRT.
2.  The rejection region is a function of

[X1 s coes 1 X -
3. The rejection region is a function of
X X

4. The rejection region is of the form
{Z?=1 (x; = 1)2 2 c}.

A F ceR U&F FX gl A &F X,V
TrEfeE® W E, HIFA WIiAHT Gedca Hoe

_fexy, R 0<x<y<1y,
flm) = eSO

Fay T FE Y FEX D

| =t
= C—B
2. =4
3. XauwyEEda g
4, PX=Y)=1

Let ¢ € R be a constant. Let X,Y be random
variables with joint probability density
function

cxy,

ey = {7

Which of the following statements are
correct?

ifl<x<y<l,
otherwise

=21
1. ¢c= =
2, =8
3. X andY are independent
4, PX=Y)=0
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107.

107.

108.

A &F (X, n > 1} a4 A
(-1,2) aeRes W& R su=r A 9
FH-H FE

n
1
1. szi-iom:m:'
i=1

1 n 1 n
2. {-Z—EZ Xai -ﬂzxzi—ll =0
=1 =1

;. ARTaa:
3. sup{Xy, Xy, ..} = 2w fAREae:

4. inf{Xy, X, ..} = -1 ARaas:

Let {X,,n = 1} be i.i.d. uniform (=1, 2)
random variables. Which of the following
statements are true?

n
ji
1. ;Z X; — 0 almost surely
=1

n n
1 1
2 fgn ) Kot =5 ) Harma| =0
=1 i=1
almost surely
3. sup {X;,X5, ...} = 2 almost surely

4, inf{Xy,X5,...} = —1 almost surely

ant B (X,) oF Al gEer & (0,1,2,..}
o, 3R

2 1 2 1
Poo =3/ P01 =3 Piis1 =3 P-1 =3

i?.I.PU=031F!r!Trl
o st & & F9-3 18 B

{Xy) gt 21

{X,} &= &

P(limpe X, =0) >0
P(limp e Xp = +0) > 0

AR S
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109,

109.

110.

Let {X, } be a Markov chainon {0,1,2, ...}
with

2 1 2 1
Poo =3:1Po1 = 5, Piis1 = 3, Pii-1 = 3

=1, PU = (0 otherwise.
Which of the following statements are correct?

{X,} is recurrent

{X,,} is transient
P(lim, X, =0) >0
Pimye Xy = +00) >0

e ey

T &aar & @ g wd &

I U IR e Anla J@ar H
FHA-R-FH U &0 HaEUT Bl

2. U aRfAT awur AefE @ar A
FA-Y-FH UF TdeW de gl

3. U AU HEEUT HEHE Y@ F
T & saer o0 & FFda El

4. UH HAGA] AUAT HIEAT HFE
Y@ F FHA-V-FH Ueh FeW Fe ol

Which of the following statements are correct?

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

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

3. Fora countable state Markov chain,
every state can be transient.

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

nr#fa:XmA>Ogaﬂwmmﬁﬁr
FeA FT HATOT AT §1 a > 0 B
™| grefRas Ot v & qfenRa &1 &
Y=kate ka< X < (k+1)a,
=01 2

o Fyar & @ Sla-2 @ &7

l. P(4<Y<5)=0

2. Y UF TRETAE ST T OHTET FEA ¢
3. Y Us IoliceR dea 1 HeERoT Al ¢
4. Y UF <Al dee F IETEROT FaT L
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110. Suppose X follows an exponential distribution

161 018

111

with parameter 4 > 0. Fix @ > 0. Define the
random variable Y by

Y =k,if ka<X< (k+1)a,
k=012,..

Which of the following statements are
correct?

I. PA<Y<5)=0

2. Y follows an exponential distribution
3. Y follows a geometric distribution

4. Y follows a Poisson distribution

yAT N # w gRfAa gafe v fEn)
FemRer wigegs wfgd wiagea gome
(SRSWR) & 3ddia &5 & H#HT n &
gfoest & smuw W, gy A ThE)
v aeRas ufdest n F a3maw @1, e
gfaes 4 TRt d w@AF & SRSWR worely
TERT I FEad & aa P s
¥ oA o e amm T, ¥ @
gar(Ty) = s8wor(T,) & FAYUE &
et & & sTgEa wfddy a8 g

T AT A g

T AR A &

AL ALY FAT

T TEIOT A B

Haa e iRt

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 T3 be
the sample mean based on a stratified
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(T,) = Var(T,)
to hold?

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

Rt S e



112. w=& b,k A T Hdfod o0 @3
HHFeqaAT (BIBD) 9T N, gl v 3uanl &
U FHe9d A H WS H WAF F k3TN
§ ¥@Feqa # &% 3IYUR r &R B4l B,
qur 39ER i g S A R ufed @k 2l
yE @2 H g IU9RT & 38F 9 [
Y @ yaeyfd @#Re Uh A9
FfBFewr FAR S &1 A @ HiFwewr
F v A= # @ s @@

|. &g U= BIBD Bl
2. A% 39ER (b —1) AR B gl
IO # G AF SAre U & 3 A
(b—=7+ 1) X BT &I
4. bk=vr
112. Consider a balanced incomplete block design
(BIBD) with parameters b,v, 7, k,A where
each of the b blocks contains k 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. ItisaBIBD

2, Each treatment occurs (b — 1) times

3.  Each pair of treatments appears in the
same block (b —r + A) number of times

4. bk=vr

113. 7 & aefRes X Fe wilddar

Hacd Bl {9@dT &

fx) = {a(x —u)E el x>
0 x < U,

STEl a>0,—o < p <o pl @ FybEt
H O #ta-8 wer &2 X &1 aNf@w Soler

@ @ > 0 & AT v qUAT BT B
T @ >0 F AT vw FHAR FoA B
Fo >0 F QAU vFh a4aT= v g
FT a>0 & U th FHA B &l

B Y
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113.

114.

114,

115.

Suppose the random variable X has the
following probability density function

£ = {a(x — W& te= =% x>

0 x =< W,
where a > 0,—00 < u < oo, Which of the
following statements are correct? The
hazard function of X is

an increasing function for all @ > 0
a decreasing function foralla > 0
an increasing function for some a > 0

1.
2
3.
4. adecreasing function for some @ > 0

39 gaEE W faar:
2y, +3y, + 53 4y Y+ < 1,

auar y; 20, i=1234

& 3 HAFaTT HY| FTan A §

1. 8%F ®&d

2. 84w 9F €9

3. 7% §AE 41 399 HUE

4. 7F gAF T 3EG FH

Consider the problem:

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

N+ty Sy, +y3sLy3+y =1,
Ve+yi <1 and yy=20fori=1234.
Then the optimum value is

equal to 8

between 8 and 9

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

oL —

e & (xl,xZ.xg,x4),I1 + X + X3+ Xy
FT FAFIOT FHET F EA g, sqal
x; + x5, 2 300

x; + x3 = 500

x3 + x4 = 400
Xy +x1 = 200



115.

116.

x1 20,.‘(220, x320,x4203?3ﬁ-ﬁ?-|'l

T oY x, & AT @ F @ e
S ATA T84T &2

1. 300 2. 400
3. 500 4. 600

Let (x4, x5, X3, X4) be an optimal solution to
the problem of minimizing

X +x;+x3+2x,

subject to the constraints

x; +x, 2 300

X, +Xx3 = 500

X3 + x4 = 400

Xy +x; = 200

x20,x,20, x320,x,20.

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

1. 300 2. 400
3. 500 4, 600

A4 & X, X, . X, EHE. TRos W
¢ e 3\ §da dea AT F(x—0,) &
aw v.%,..\V @9d Irfods @ §
s A "ad ded Sod F(y —6,) B
qiEToT HAET Hy: 0y = 6, a1/ Hy: 6, > 6,
w At AF & X, X, o X0 Y Y Yy
# FfeAr FAA: Ry, Ry, ...R7,Rg R, ..., Ry4
&1 gfenfa w% ™%

7 14
T, = an auTTz=ZR,
i=1 j=8
s A s @@ B

I.  Ho& 3e E(Ty) = E(T3)

2. Hy® 3= E(Ty) = 52.5

3. T, 278 @ "&ar

4, IR T, F FUR W gRv-ges
GMETOT T IYANRT FE A AEd AT
T, = 77, Wr¥ear ¥ 5% X a1dF g

34

116.

117.

Let Xy,X5,..,X7 be i.i.d. random variables
with common continuous distribution function
F(x—6y) and let ¥,,Y;, ..., ¥, be i.i.d. random
variables with common continuous distribution
function F(y —#,). Consider the problem of
testing

Hy: 8 = 6, vs Hi: 8, > 05.
Let Ry,R5, ...R3, Rg, Ry, ..., Ry4 be the ranks of

X1, Xz, 00, X7, Y1, Ys, .0, Y5, respectively in the
combined sample. Define

7 14
T, = zRi and T =ZR,.
=1

j=8

Which of the following statements are true?

E(Ty) = E(T,) under Hy

E(Ty) = 52.5 under H,

T5 cannot be 27

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

i b

U Hedtol T A OB VET A 380 A6 A ¥R
& a2 M F e aERar @& &

Mard |0 |1 [2[3[4]5
&
arcaar |92 | 121 [91 |50 [19 |7

XS 9B ZaRT FRI R a et AT
1.49 %1 & 3§ Ideor #ar aed § & Hy:
et FT deT @t gl

WETUT F HUR 9 FASE Fogar F v 2
wfagelsT &1 A 1.27%1 36+ BF I «wW
=

Xéose = 1.64, XZoss = 1.15, X5 956 =
12.59 and xZqs5 = 11.07,

o # @ PR w0 B
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1. EFHar FaT 5% W H 3R T80
o ST

2. x*—ufdedsr $r w@dFar AT 58

3. Hy& 3= @t & afg-urae #r
Ioaad GHIaAT WEFAH (MLE) 1.49 &

4. Ho#¥ wefer, Ry 7 o o wer
¥ #0w UF T @R F 9RI, IR
W Asar &1 MLE 2.49¢ %9 &)

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

Numberof | 0 1 740l IS S S 5
goals

Frequency |92 | 121 |91 |50 [ 19| 7

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-
statistic for goodness of fit is 1.27. Given
X50s6 = 1.64, Xgoss = 1.15,X5.056 = 12.59

and xfqss = 11.07, which of the following
are true?

. Hjis not rejected at 5% level of
significance.

2. x*-statistic has 5 degrees of freedom

3. Under Hg, the maximum likelihood
estimate (MLE) of the rate parameter
of Poisson is 1.49

4. Under Hy, in a game, the MLE of the
probability that home team will score
at most one goal is 2.49¢ 149

AR ¥ = X8 + ¢ W RN, ST&r
Y1
y :
Y= 52 3 X= ((x”))nxp G

' B i
g:[z‘, e=|7lw
B, 5

118.

119.

E(e) =0aur D(e) =c%l,,p<n.

A R XTXp=X"YyF g M= A
q -9 g8

1. 3% CTR Fwe=a &, ar CTB & AssaH
s 3af@eaa smwas (BLUE) CTf %I
2. I qyr A AR IRA)>p ¥ A
g3 Y@F gl BT INFHAAT ol
3. A afa (X) <p® A 3o W@F
YT Gelel AT A6 g
4. & HARAT HTEAF
(¥ =xB) (v - XB)/(n—p) ¥

Consider the model Y = X8 + €,

Y1
where ¥ = y:z XK= ((xu]) : and
: #%p
Yn
€1
B= ﬂl e E= Esz
B €n

E(e) = 0and D(e) = ¢?l,,,p < n.

Let /3 be the solution of XX = XTY.
Which of the following are true?

1. IfCTB is estimable then C7f is the best
linear unbiased estimator (BLUE) of
cTp

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. (Y=xB) (¥ -XB)/(n-p) isan
unbiased estimator of 2.

A & X, aW X, FEdA ARfRos W §
e ¥ URF F N(uo0?) dea & @
HLERGZ>0 ¥ A-F &F 0<6 <2maw
_(cos@ sin@ LA o
A_(—sing cosg)'mﬁﬁ;Z“(YDYZ) =i

AX . X = (X, X)) & | e susl A &
FIT-H TE 57
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. Y =X &, afg qur &3 of
H=0 gl

2. Y=Xuea & oy aur A ol
p=00=0 %

. Yy aw Y, e g

4. Y, @Y, FpEEOd & g £l

Let X; and X, be independent random variables
each having N(u,0?) distribution, where
HERGZ>0. Let 0<0<2m and A=

cosf@ sin@ ot oA
(—sinB cos&)' Put ¥ =(¥,1)" = AX

with X = (X1,X5)t. Which of the following
statements are correct?

1. Y = X in distribution if and only if u = 0.

2. Y = X in distribution if and only if
u=0, 8=0.

3. Y and Y; are Gaussian.

4. Y, and Y, may be correlated,

120.

120.

A B X, gur X, & s@us. N,(0,2)
IefRe® W E, AT () =p F §Ul AW
" Avw p X p GAAT egg § Sfa r &
|, qUr A% = 4 §| ReT wust & sl
el 87

I XTAX, ~ y2

2. X{AX, + XTAX, ~ 22

3. X{AX; +XTAX, ~ 2x2

4. XTAX:+ XTAX, ~ x2.

Let X; and X, be two i.i.d. N, (0, Z) random
variables with rank(Z) = p. Suppose 4 is a
p X p symmetric matrix of rank r, and
A% = A. Which of the following statements
are correct?

L X[AX; ~ x?

2. XTAX,+XIAX, ~ 2x2
3. XTAX, + XTAX, ~ 22
4. XTAXy+ XTAX, ~ 2,

| FOR ROUGH WORK |




