H]

288

S

2017 (1)
. (4] [C
o3 g9

fava s gitaaer @i

wag  :3:00 €S Qe : 200 HF

L

20

10.

)11
12,

S

s R B Az g & | evi uder gl ¥ g Wt A (20 = A"+ 40 A B+
60 w7 'C' # ) wge Raey g (MCQ)Rv 7y & | syyat wrr A’ # @ siffwas 15 sk
w7 ‘B 4 25 wwal aer wrr 'C' A @ 20 gE @ gww @9 & 1 af FwiRa & sfE el
garv oy qv aa daw gga g At ® 15,90 ‘B! @ 25 e s 'C @ 20 gl @ airg @)
Sy

LTI Teiv TG HorT @ Ay war & | suEr Ve =y e dw @1 A forad | ved T8
wiw e & yfawr 4 g @ el we & aor w9 ae-ge 98 & | afe dwr & dl e
shyiletey @ o) @1e @) YRaF ager @1 [deT & a@d & | g avE o FLyRG I
vaF @ ft wra o | g0 gRaer Fve s ava @ [y il 9= e & |

TR T TFF B g | A Ry TY WA G Yl W TRy, A d2 §9 9061 gRast
&1 HHIS [ferfeay, Frl EF YT gVaRi o 3a9vg @Y |

1T ST LU TN GAS U A% Q97 Bs, JRawr pie ik dw #e § A
wgfa gal @ @it Al 47 @ FIEq Few BN/ T8 Vs A omnsl 3t foreerd @ & aw
SLURIR Sy yHe § Ry qv A a1 qf Wit @ werT #Y, Q6 7 @ 9% FRgeV
Ravof »1 W& avie ® sglea @ wY wom foww Sjaw @t gb, e sm@l
HLULIN. Gy YAS B Ay 4 WA, 5 wadt 8 )

9 A’ 7 wele v 2 sid , yrr'B' A gl g @ 3 e awr wir'Cl # gde 4ia 45 e
@7 & | yoi® ord Gaav & Honors Joare 9 A" & @ 0.5 sfw aer #rr'B' A @ 0.75
e o o g | wr'Cl @ Gl @ oy OIS e el B

g A wer i 'B' @ gedw wvn & Hdid aw Reey [y av & 1 g W ea @ [Rae &
WEl" sy Al gt 8 ) S god 9T @ el sa walow & gem 8 | 'C A
yeE g & CvE T e § e e wd 8 gwd £ | wrr'Cl A axiE gv @ ol
el 1 wEl ayH &vA g 8 Bise yrd g |

Foel #vd §Y 71 srglaa ade) @1 wahr sd gV Wy e el gaenaal 1 g9 N = Al
et & forg s aevEr o wedl & |

gl @ G a7 v U @ e e ail @o T8 Rrar wifey |

BABAEY B TGN BV @ A TE B |

o WA oY fog faw ffed wrm @ OMR Gcv 9393 @) @it o8 giadleey. @t
¥ OMR S 7@ w9 @ vearg 319 §6@1 Fldqerd vt o @ waa &/

R wrEm A @ ge § fReafy 89 4w o oy sl deseor g g |

Dact GuEn @ g9 AR q@ do e ooeell @1 8 g gier G o S @l

Sl <@gt |

__________________ arzeff zrer % E arrErd @ F "l wvr E )

gladfidey & gwmEN

S/08/RSC/17-4 CH—1A



2

[ FOR ROUGH WORK |

S/08/RSC/17-4 CH—1B



HIT \PART ‘A’

i ®iFEF U qUitel &1 AU 3dd AT F
STER & @il 3e7eh @1l T A1 FATEET?

I 9 2. 14
3116 4. 24

If the product of three consecutive positive
integers is equal to their sum, then what
would be the sum of their squares?
1. 9 20yl
3. 16 4. 24

S oo YT & Seled 1 RR-A-R Ao gHed ()
T A d G FT 1y TR HYH D AT F I ST
gl ﬂ%ﬁa‘qﬁm?ﬁaﬂaﬁﬂ’rﬁaﬁ‘gmm
I HTIAA &

I. danaa o FeiesE

2. danq=atw =R

3, deR AR A W n o A
4, d WWW@' n W AT TE

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

independent of both d and »

dependent on both d and n

independent of d, but dependent on n
dependent on 4, but independent of n

e L S

o AP o To AG oA e | e A s 20 &
STTeT AOfAAl 6] 9hsl | a; FGIHRT A AT H
FH G FH T AGON Thsl, @y HOHR o 98/ H
FH B Fe & AT TR, S AE @z FSIRI &
e # S 20 Aofoar wwsil  Fo R
ATl Gehar 1417

. ay+az+as+-+ay

2. ay+2a; +3a; + -+ 2005

L 20((11 +az+a3+‘“+azg)

4. 20(a, + 2a, + 3as + -+ + 20a,q)

Some fishermen caught some fish. No one
caught more than 20 fish. a; 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 a
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

I. q +a2+a3+“'+a20

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

3. 20(ay +a; + az+ -+ az,)

4. 20(a; + 2a; + 3a; + -+ 20ay,)

. N @y 3t &1 U T @' § s 3

TUTAHT ST 3+ AT 3 ST S @ A 9% N &
AT &L AT & | <\ hY SHTS HATH 1 3 81N
)| 2

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

i 1 Gl

3.8 4, 9
.uﬁP+(—’i=1w’rQ+%=1aaPQRwﬂT

&7

=1

3.9

3. =2

4, AT e 9 A1 Fehar

5 If P+é=1 and Q+%: 1, then what is

PQR?
. -l
2003
3. =2
4. cannot be calculated

. wa 370 & 5 ¥ Renforg Ry e € o) dwe

FaArg?
T 1 2i 2
An 3 4. 4



6. What is the remainder when 32 is divided

by 57
| 25 w2
3. 3 4, 4

. afg 22 mwm{ﬁmﬁm@mzz T
mmzmaianamzal%{tana‘rmlag
| T HR F e P sl s &
T4 RS 7 HRITER Jie 37 397 HAT g1 ?

1 1
l. ; 2. -8-

1 1
3 ~ 4. 7y

. 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?

1
o=
2

1

3., = 4.
12

§|“‘ @)

TH dm X dm A BT F 2m X Ilm F aBaE@ @
@& ST g1 2 Rl Rada 1m x 1m 3R
& I faar o Taa €1 R argd & A e s
TH gEy & IW W faen, fhaw asaw @
HEEFAT 87

L5 6

2. 7

3. 8

4. THaT FENE T

10.

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

I. 6

2. 7

3.8

4. Impossible to cover

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

a4 62 —

1. 68 2 154
3. 38 4. 39
It42 - 26, 71 = 78, 33 — 16,
then 62 —

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

T GaAaR Ueh $Igdl Ud U ST Rs 27 3 9l
ITE &Y, Teh 91 U6 U 97 Rs 31 Fg@y amgs
T TYT U 97 Ud UF BT Rs 29 F fiqy a6+
1 A &, T & Ao T w9t F | e
# A Fhe-a1 A WA 82

1. ot 3 O e wEam B

2. et rser wEd FEM

3. &t HidT gaw AR gl

4. g@eeR o RFf uqe RAfeT aget

I HOIIT- 39T Herd! 9T a1 g



10.

11.

11.

12,

12.

13.

A shopkeeper sells a file and a notebook for

Rs 27 to the first customer, a noicbook 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.

afe NET14 va NETI1S 9w 3t 7 37 §@ard
¢ fowe 3evar A = 157229, @@ N+ E + T

FraaT e’
125 D
3.0 25 4. 72

If NET14 & NETI5 are five digit numbers
such that their sum = 157229, then N + E +
T would be

1. 15 il A

F 025 4, 72

U SAFATHR e F1 |6 STaT HaT 3 F1eT AT 8l
F # F AU F7 @ 97 Fraar an 3@ e
a7

DR 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?

. 9 2: 3

3. 8 4. 5

TF FIFER A AR (1 X 1 x 1m?) @os i
o REmaR wead e &) R & o
BT, 20 x 20 x 5H.A Hr st e oz
FIET AT Hehell &7

K;ﬁc > ~
<
&

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?

4.
<, ~
ozo’.' \\
o
1. 200 2. 300
3. 400 4. 500

50

40
30
20
10

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

40 50 gp 70 80 50 100
% of marks scored in M. Sc. exam

qa-Ph.D. ultET # 10 Rt & gas aur
A% ZaRT M.Sc. T & Yot a0 # g
g e A A FlA-A A g
. 2 faeanf¥at & qd-Ph.D.uadiem 7 M.sc.
T YeAT Y IR AFTR HH I §
2. 2 REandt faeEia 9d-ph.D. ol
50% 3k ST9 foRd 3eEla M.Sc. T #
T gfaRrd 3% g R €
3. @ et & qd-ph.D. & M.Sc, wiramait %
FAT gfaerd 3w a2 g
4. ag Rzt Sad M.Se. gden 7 gaifts
3R T T 3wk €1 qd-Ph.D. glieT 7 of
FaITOE 3 3T



14.

~ o
oo

o
(=]
I

l

&

=]

]
= |'
.}
%‘u??nar?g scgl'%d ?nD M.BS%_ e%gm I
Pre-Ph.D. exam score of 10 students are
plotted against their M.Sc. marks. Which of
the following is true?
[. 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.
Twao students scored the same percentage
of marks in their Pre-Ph.D. and M.Se.
exams.
4. The student who scored maximum in
M.Se. is the only student to get
maximum in Pre-Ph.D. exam

o

9% of marks scored in Pre-Ph.0. exam
o
=]

Ll

. @ 73 gasvi Beger # sin(A)cos(B) +

cos(A)sin(B) ST HI HAT &2

=

L=t 2. 1
3, = = |

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

16.

17

17.

18.

I =1 20
L g =]

U a9 ST ‘o ¥ FH qER 951 @Y gedl
Aard 3 5T I & 37 Uk TEY T3 WA q97
dordl | Faw ey arer e o s{o BT eHaTS T ¥?
SR 2.9,

an 2

2T a
g LT

. Consider a square of side a. Fit the largest

passible circle inside it and the largest
possible square inside the circle, What is the
side length of the innermost square?

L. “-/'nﬁ 2. %y
3. = 4, a/ﬁ

© 22
oTa # W FRitera S T e b a1y @ awe
ST & & 8 e 2 ¥ wrafer sgar ) I & 8
Feeaty. /et <6 arfer @ wrefen § A 3 fArete 23 & agaar
g AR A Frared faa gy e?
1. 2 faam. 2.
3. 2/3 4. 4.

1/3 fasar.
1/2 T

Walking from my home at a speed of 5 km/h
[ 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. 2/3 km 4. 1/2km

A, B 3t C &= ff=e 3 &1 aft s O
@ 3t Sier arm &

(@jicclvelfor)
Qo OO0



18.

19.

19.

20.

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

A B &
+ A B C
o A B G
C C C
find out the value of A, B and C
I. A=3,B=4,E=5
2. A=2,B=3.C=1
3. A=5.B=1,C=3
4, A=1,B=8.C=5

L

ST YW1 TR Ueh FFeh G arell 9e el 7% 211
U gHll gade gl S Sarg agel aEl dr
3aaT 15 #f. HOF & geel 9 F FO TR W
feum &1 aafFaal &1 v& dg @d) 98 & A9 d
et A1 99T SR § FU 4 S A9 OW
ardd? (qudt @ aRfE Sersner 40,000 &Y &
qafFat freard | G2 d@T Fda )

&l

.

2. AR

3. v e R 5w

4, 1.7 #Hrexdas q %9 ard s"fFa 2

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 | & 2 m)

I. Yes

2. No

3. Can not be determined

Only those with height less than 1.7 m

>

qrg @t & Ue g K, LM, N 3R P # L
FEY a1 37 H gEg g1 1 M ON & @m0
AfFT K & oo 81 M3k Paamer 397 & &
aar P K & dar g1 N 3R K gae o s & &
I K.P & o §i e st # & wean
HIGHET 872

20.

P.M & &&r &

N3# & ga8 o g
NP &3 Hasrd
NKasaFaerg

i LS e

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?

I. Pis taller than M

2. N is the youngest

3. Niselderto P

1 Nisclder to K

4T \PART 'B'

21. A4 @

A= {n € Nin =13 nF A FINT TS 2

a3},

ey 6 € 4, 10 € A,
A S = Dnea s A
Aafifaa g

S uF 3wy Aol &
$=3

$=6

B b 0 e

210 et
A={n eNin=
1 or the only prime factors of nare 2 or 3},
for example. 6 € 4, 10 € A,
LetS = Yiea «:; Then
. Ais finite

2.  Sisadivergent series
3. 5=3
4, §=6



22,

22,

23.

23.

24.

A n>1& @U f(x)=xe ™,
x€R A ¥TFA () ¥

2.

THEAAT:  HREH 24
3. 9REE U R R UHEEAA: A8

EE I
4. H9REE wo=Ar # v Aol
Forn =1, let f,,(x) = xe ™ xeR.
Then the sequence {f,,} is

i 25.

1. 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
A R A UH 4 X 4 3megg B AW FOA
& T wA®E N(A) &
{(c,y,zw)ER* x+y+2z=0, x+
y+w=0}.ar
. s (¥a% gafse (4) = 1
2. fam (w3 wHfee (A) = 2
3. &ft (4) =1
4. §=1{(1,1,1,0),(1,1,0,1)}, N(A) =r

UF HUR B 23

R 97 UHTHTAT: TR
R& Hgd IyFHeadl & AU

Let A bea4 x 4 matrix. Suppose that the
null space N(A) of A is

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

1

2,
3
4

dim (column space(A)) = |

dim (column space(A)) =2

rank (A) = 1
§={(1,1,1,0),(1,1,0,1)}isa
basis of N(A4)

i« & ATy B awafas gemaviig
ymegg € @fh AB = — BA. &

T (4) = 3 (B) = 0
T (4) = 3 (B) = 1
¥R (A) = 0, 3@ (B) = 1
HRG (4) = 1, 3R (B) =0

o L

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

B

#ld B A4 TF nxn TEAT HER B
IFfFEEOF AT Ay, Ay F Y AR
&

XMz = v/1xg [2 4+ |22,

X =(x1,,%,) EC*"& faw

afeg p(A) = agl + aA+ -+ a,A"B. @
supyxj,=1 lp(A)X||, 38 TA= &

1. max{ag +a;d; + -+ apdf:1 < j < nj

2. max{lag + a4+ +a,At|: 1< j < n}
3. minfag + aid; + -+ @A} 11 < j < nj
4. min{|ag+ a;d; + -+ @A : 1 < j < n}

Let A be an n X n self-adjoint matrix with

eigenvalues A;,-++,4,.

Let [IX|l2 = Vlxy[? + -+ |x,|? for

X = (xq,, %) ECY,

If p(4) = agl + a;A + -+ a, A" then
supyx|,=1 lIp(A) X||; is equal to

1. max{ag + a;d; + -+ aAi1<j < n}
2. max{|ag+a;A + -+ a At 1 1< j < n}
3. minfag + @A+ -+ a, At : 1 < j < n}
4.

minf{|a, + @14 + -+ @At : 1 < j < n}



26.

26.

27,

27.

& p(x) = ax? + fx +y UF g
Sl &, B,y ER | x, € R & Agd &)
AW

S ={(a,b.c) € R3:p(x) = a(x — x)* +

b(x —x,) + ¢ T x € R& ).

ar S& argaat #r Fear g

. 0
I

3@

Let p(x) = ax* + fx + y be a polynomial,
where @, 5, ¥ € R. Fix x; € R. Let
S={(a,bc) eR*:px) =alx—x)*+
b(x — xq) + c forall x € R}.

Then the number of elements in S is 29.

. 0

2i il

3. strictly greater than 1 but finite
4. infinite

29.

i 0 2

A FA=|1 -2 O]Emrl TFH
0 0 =3

3% 3 AT HIETE ¢

A 6A™  =aA? +bA+cl, o, bcERF

fow.at (a,b,c) 38 §AT § 30.

1. @21

Ziv ((1,=1,-2)

3. (4 1,1)

4. (1,4 1
1 X, 2

LetA = [1 =2 0 I and I'bethe3 X 3
0 S0 =3

identity matrix.

If 6A™' = aA? + bA +cl fora b, cER

then (a, b, ¢) equals

k20 2,
3. 41, 1) 4.

@,—=1, 2)
(1, 4, 1)

28.

2.
3. T | ¥ ¥¥w W aRfAa 28.
4

Al 2
mi-"rﬁFA=[1 -2 5 |dTA%F
2y i =3
FiFeETioE M &
Lo &= B3
2. 4,3,1
3. 4,-4+413
4. 4,-242J7
IO
LetAle —32 Sl.Thcn the
Zo b =3
eigenvalues of A are
1. —4,3,-3
208 43T
3. 4,—4+V13
4. 4,~2+2V7

L =lim, .. % ar

i V=10
2=

3 0<l<om

4 =
L,=limn_m?1“_i. Then
L =10

2. =ik

3. 0lL<o>

4, L=

IolehH

1 i
2, = (14 (1r3)
ot @] ar
1, limsupa, = liminf a, =1
T—co n—oo

2. limsupa, = liminfa,=e

M=o n—oo

. oy 1
3. limsup a, = liminfa, =-

n—sco n—o e

r. - o 1
4. limsupa, = e, liminfa, ==
mn—

N-200 o e



30.

31.

31.

32,

32.

Consider the sequence
= 1 i
ay = i ('—1) ;
Then
I. limsupa, = liminfaq,, =1
e N
2. limsupa, = liminfa, =¢
T-+00 n-ie
i A 11
3. limsupa, = liminfa, ==
n—mo L £
s T 1
4. limsupa, =e, liminfa, =-
n=son Ti—ro0 €
a>0 % fau, Aofr
oy

S

n=1

fREd g &, o aur 7+ Ay

.. O=<<ag<<e 2. D=<a=e

3. 0<a<= 4, 0<a<=z
e €

For @ > 0, the series

o

Z alnn

n=1

is convergent if and only if

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

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

7 & f:R - R 389 9 &
s g x# 0

fiefe et B 20

ar

[ daa @ gl

fﬁmﬁ'q’i@ﬁﬁ?ﬂaﬁﬁ%l

f asdaaT Bl

f aREE A 8

AL RCAS SRR o

Let f: R = R be defined by

f(x.)_:[sm% i W =)
1 if: =0

Then

f is not continuous

f is continuous but not
differentiable

3. [ isdifferentiable

4, [ is not bounded

b =

33.

33.

34.

34.

35.

AT B S 100F a7 999 g% & @i
QUi ST A A 3T A AT S5 HeF &
F1 gAY ¢l S & sawal fr @uar §

. 430 2. 420
3. 360 4. 240

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

. 480 2. 420
3. 360 4. 240

ST 162916 &t 9 @ snfarg e srar & ar
g ST arerr 99 &

(it B D, 2

3. =33 4 A

The remainder obtained when 162916 is
divided by 9 equals

) A 24 2
s 4 4. 7

Tg9E a97 Clx, y] & o

I=(x*+1,y) W Gar) &= syat 3 @
HlT-A1 T g7

1. | v& 3feass qursnadr g

2. I UF AT YUISEA § 9 TH
3feass o @67 g

3. | w% 3feuss IUEEA © W UF
AT UG § FeT e

4. 17 A T IS AUISTECAT . A

U 3feEss JurETEe g



36.

36.

375

37.

11

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

. I is.a maximal ideal

2. [Iisaprime ideal but not a maximal ideal

3. [ isamaximal ideal but not a prime ideal

4, [ isneither a prime ideal nor a maximal ideal

#A F R - R UF Fad AT 8

FE A H G|

. faREg Bl

2. [ yfafee R & vs Rga suad==a ¢
3. R & wft ofitee syaseadl A & o

f(A) ultag &1 38.

4. R & @l dga 3uqHcad A § v
71 (A) wEd gl

Let f: R — R be a continuous map. (Choose
the correct statement.

f is bounded

1,

2. Theimage of [ is.an open subset of R

3. f(A) is bounded for all bounded 39.
subsets A of R

4. f~i(A) is compact for all compact

subsets A of R

A fF € gafdg w SRa e ged
& C Afese swar g1 ar

1
+ —22 ,-.
ol Jll z+ z%|*dz,
¢

Sl §Hed C & FHIGL araEd odn San
&30 /A

SR
3= 2

39.

B b

Let C denote the unit circle centered at the
origin in C.

1 212
Then—_J'il+z+z |2dz,
2mi
[

38.

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

1. 0 2. 1
B 2 4.0 3
T Hofy

FE =) logmx"
n=2

ot | A f(x) B wrERer R &

[. 0 |
2 k] 4. oo

Consider the power series

f(x) = ) log(mx".

n=2
The radius of convergence of the series
fx)is

L 2 1
i M, 4. o

foreft faws quies k> 1 & v ae & F
T wdT NRANF waAl [ FHAD §
aife

flx)=|x*|ash x e (—1,1) & @w| ar F
& TR &

Il

2 WL

3. ged: | 9w 9ig aR@Aa
4. aRfET

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

5 )

25

3. strictly greater than | but finite
4. infinite



40, A 7 2z € C & U faga awfew & f
grarEfhe & 98 Y o W

40.

D )

n=0

uRY ¥ &

. [ &l

2. fuw Ty g

3. f® s 47 NWF Bo aw

faeafer frar S |Far &

4. f(x) ER @ x € R¥ v

Suppose f is holomorphic in an open

neighbourhood of z, € C.

Given that the

series
o

c

e gl Sl e

onverges absolutely, we can conclude that

[ is constant

[ is a polynomial

f can be extended to an entire function
f(x) eRforallxe R

41.

41.

foet Tz M S s g O Rdsha

g 0% g M awg ao Jmger 78

2% o3 & 7Ty 3yt §A & @ [z

& g e anfew

1. =x gft@mer & o afy F g

2. ¥R gftemr &t s afy & g

3. I Ff #3971 W 9 Fofir a1fF &
|

4. ¢ Fofim @3 aur 9x i 77T &
Yy

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

42.

42.

43,

angular velocity of variable magnitude

I3

2. angular velocity with constant magnitude

3. constant angular momentum but varying
angular velocity

4. varying angular momentum with

varying angular velocity

ﬁma%mﬁmmﬁngﬁr%m
AN, TTHF m F TH FUr F) HJASE
G U WS dew o ) el gdm
®OT 0, ¢, F U X, GEE 6 avigE
FEAUT | FW HTI ST &, Fash B smar
&

. ma [%(92 + ¢% sin? 8) — g cos 0]
2. ma E (6% + ¢* sin? ) + g cos 6]
3. ma E (6% + 2 cos*0) + g smBJ

4. ma [% (82 + p? cos?8) — g sin 9]

Consider a spherical pendutum 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

. ma E (02 + $?sin ) —gcosﬂ]
ma E (62 + ¢* sin? 6) + g cos 6]
ma [2 (6% + $* cos? 6) + g sin )
ma E(éz + ¢ cos?6) — g sin 6]

A Bl |k

AW & x:[0,00) = [0,00) Haa & quUT
x(0) = 0.

o (x(t)° <2+ fy x(s)ds, ve> 0,7
et & @la-ar @ §2

. x(V2) €[02]

2. x(V2) e|o.3]

s x(Defs 4

4. x(\/f) € [10,00)



43,

44.

44,

45.

Suppose x: |0, o) — [0, 00) is continuous
and x(0) = 0. E

If (x(0)" <2+ [, x(s)ds, vt =0,
then which of the following is TRUE?

1. x(v2) € [0,2]

2. x(v2) e [0,]
. x5 4]
4. x(V2) € [10,)

u(x,0) = g(x) F el WS Hadhe
HHIHTT
Uy — XUy +1—u=0,x€R, t>0H

& &

Loulxp) = 1—et(1—g(xe))
2. u(xt)= 1+e(1-—gxe?))

3. uxt)= 1-et(1-—gxe™)
4. ulx,t)= e'(1-g(xey))

The solution of the partial differential
equation

Uy —xuy+1—u=0 x€R, t>0

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

L. u(xt)= 1-e7(1—g(xe))
2. u(xt)= 1+e'(1-g(xe"))
3. u(xt)= 1—et(1—g(xe™)
4. u(x,t)= e t(1—g(xeh))

A= & w e C%(B), R? # B g#ig aan
EBH Au=f

dAr @B 9T au -+ -g—za—-g, a >0,

STel B &7 3¢ 3187 oF n g & gAE
HIAT &1 ARG Th g @ AR¥aed § A

1. g9 s g

2. Tuda: & & &

3. TurfE @ g &
4, 9RFATT: 3 g B

45.

46.

46.

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

Au=finB
+6u_ aB >0
au an—g on s ,

where n is the unit outward normal to B. 1f
a solution exists then

[. itisunique

2. there are exactly two solutions

3. there are exactly three solutions
4. there are infinitely many solutions
AT

f'(x) = Af(x) + Bf (x + h) + Cf (x + 2h)
¥ T %3 IR = gRE &
e . = 5 T 3
I, REFM(E) if A=——, B=—,
2
C===
TSI (e L
2. K@) W A= 8= sl = o
3. hEFU(x) if Azwfig, B = %
2

€= -2

2 o1 p e oo e r ATe
4. RN A=y Bi= = 0= =,
The magnitude of the truncation error for the
scheme

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

Zgnr 1 __i = il
L Rf@E) if A=——, B=

zh'
2
e
2 gt i e e Ll
2 REFHE) AR A_-sh'B_zh‘C_sh'
2 g1t : =B g3
3. heft(e) af A= 6!1-’3 o
2
C—-—E.
21 It —i -—i 21
4. hefGx) if As = B= 2_h,ff.‘ T



47.

47.

48.

48.

e
{u € C'[0,1] arfF u(0) =0 TuT :l'.’éaﬁclwl = I]
& et a7 ful(u’(t))"-dtmr TP aiedicpairad

B
. 0 2. 1/2
g, 1 L

The infimum of ful(u’(t))zdt on the class
of functions

[u € C1[0,1] such that u(0)

=0 and max|u| = 1}
[0,1]

is equal to

. 0 2. 12
200 il 4, 2
at & p(x).

Jy e tp(0)dt =x, x>0 % & &l
ar ¢(1) 3w wA &

L =i 2= 0
3y bl 4. 2

Let ¢(x) be the solution of
J e tp(dt =x, x> 0.Then $(1)
equals

S =il
-, il

&0
I

49.

A & wriAear deT B

Y gl g

fi 9)=[r(e) RE
0 i x<0

0 > 0% |, IFd UF ST { e T

wF Aefes gfaed (X, -, X, hn> 2%

ar @ 1 amaet fafer e
I @ yf¥ded 71t &l

2. =———=¢l

TR x=1)?

x>0

49,

50.

(5% ]

el

Y (xp-%)2

=1 ?._I
E;{_—_{U(i_l]z

Suppose {Xy,-+, X} ,n>2, is a random

sample from the distribution with probability

density function

gﬂ

f(x; 9)=[Te)

x% g8 . x>0

0 y st
with & > 0. Then the method of moments
estimator of 0
l. does not exist
YE L (x—1)2
n -~
T (X2
5 n—1
T —1)?

3. 15

4. |

7 B 0> 0% A0 9ilfsdr S

e~ =8 ify>S g

0 YT

Tod dea | e 31 v gfaed, n =5
*ﬁ'{f XI,XZ.-",X,,_%I 9 a'l-ﬁtr

faeamear faus

[ 8) =

[min{Xp"'.Xn}—mT‘}l n1in{X1',---.Xn}+“:_12]
&1 [Rarar i B

I. 0.5 2.
3, 095 L =

Let Xy, X3, X, for n=>5 be a random
sample from the distribution with probability
density function

ooy = [E% 9 ifx>48
fxi6) [O otherwise

for 8 > 0. The confidence coefficient of the
confidernce interval
In2 ]

[min{Xl.---,X“}—”:—:, min{Xl,---,X,,_}--l-T
for 4, is

. 0.5 2
3. 095 4,

0.75

1
1=om



=1 I

52.

e B X Arew 1/1 % U SRy dee
q AFTeT TG UF A gided gl afg
A F1 UH qd de, WS Geed HersT

gA) = {,1804

A >0
A<0

& |y &, adfa IR EIf Goe & et
H 1/A & 95 HHeH &

ph et w2
X+1 X
3. X 4. 2
2
Let Xbe a random sample from an

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

_fAe* ; 2>0
=15 | 2%o

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

N 2.

o
+
[

EE L I

35 K 4.

e |

. P -
Yy =ptrteg =120 JF
1’2’..."”

gr R S8 4 WA 8, 1 FEaAd: au
FdurgEEa: N(0,02), S sRd 7 g
Tadad: a7 I g N(0,0%) & w9
# da & wf igw j & R
T, U g FaAd g Il & & i 3R
a1 &
SStotatrSS treatmentsSSerror FHY: T @M
T AETHS, Tl ST A3 HT HTHE U
Ffe it & A g

Hy:02 =0 S8 Hy:02>0

&l gyE ;6

53.

*W%@%mmﬁ T i
e 7 27
|, goit ¥ Oeed i gda@er §

SStotal = SS treatment T SSezvor
7
2. SSepror~0°X"n(a-1)
sstr'eatmgng

3 Hoy®d FGT —58 o

SSerror
nfa—1)

4. E(SSerror) = n(a—1) (6% + na?)

= Fn—l,n(a-l}

Consider the linear statistical model

Yij = M+ T+ & i=1,2<.,a J=
1 2y reEan
where p is unknown, 7; are independently
and identically distributed as N(0,07),
gjare independently and identically
distributed as  N(0,6%); t;andg; are
independent for all { and j. Note that 7; is
the " treatment effect. Suppose
SStotats SS treatme'nussermr are fotal sum
of squares, total treatment sum of squares
and error sum of squares, respectively.
Totest :Hy: a2 =0 vs Hy: 02 >0 which
of the following statements is not true?
1. The sum of squares identity is

SStotat = S5 treatment T SSerror

12

2.2
SSerror~T X n(a-1)

SStreatment
) i
3.  Under Hy, —=—=——

SSprror
nla—1)

4. E(SSsmror) = nla—1) (6% +nod)

~ Fa—1n(a-1)

At & (X, X)) afe9 SHHEY §ed H
HAFIOT AT % EMX,)=EX)=0,
V(X)) =V(X;) =2 T Cov(Xy,X3) =
—1 & @y afz

®(x) = =7 e Pdy &

ar PIX, — X, > 6] 38 A B

. @(-1) 2. ®(=3)

3. #(V6) 4. @(—6)



53.

54.

54.

55.

Suppose (Xy,X;) follows a bivariate normal
distribution with  E(X,) = E(X,) =0,
7 S

—1.If ®(x) = Effme Y2 gy,

then P[X, — X, > 6] is equal to
. @(=1) 2. d(—3)
3. o(V6) 4. &(-V6)

A 20 aredr aRfAa @#fte & s 2
F s gfaey Awem &1 gaer w [fEn)
gfdgas AeE  CHEY & dEea 7
WRAFAT & I9AT F gAFUNT F Ay
yiagas Far Srar &1 At @AY /9
PraPap 38R B I@ 8 p; =£: =
14,10, py ==, i =11,,20.

Bl Tl gEase gHsAl i TR
e gl

83 157
0 =
80 2 80
17 31
3 = N
16 G 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
measures py, -+, Pag are given by p; =£a,
= 1,10, py ==, i =11,:,20.

The expected number of distinct units drawn
is

83 157

l. 80 2. _8'0"'
17 31

3. 1_5 4. E

It g dAfed @t #fPwegar (LSD), F ar
ol & wow #F RfAwg &=a g ar 3@
FfoFeuar §

l. & LSD
2. uE o Freedigid ATHFegr
(CRD) Wi vs LSD =i

16

55.

56.

56.

3. U& TeEdigd @3 HfAEedsn (RBD)
g U LSD 7
(BIBD) W Us LSD =i

If we interchange two columns of a Latin
square design (1.SD), then the new design is

1. ran LSD

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 LSD

@+ gemas g@Egr (LPP) w Ra:
clx &1 FEAEIOT 9fddy Ax =b,x =0,

STET
Az[?} -»11 -32 =3 2] Vs [zlJ’
¢ =(2,—1,1,-9,0)", Fa

x = (X;, X3, X3, X3, X5)! & F 3ehey &Y
TR T SR, afed TR [é =i
& 39T SR 9 ST arell Wl sy
@1 & ¥ ST 272

I. 30Tel S FaT W X5 ol

2. Af9d YR A TIT & 35¢aH 2l
3. HITET 9AA FAT T X4 ol

4.  3Tem gA FAT I X3 Bl
Consider the LPP:

Minimize ctx subject to Ax = b,x = 0,
where

o o e R 1.
c=(2,-1,1,-9,0)% and

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

Using the revised simplex method with

| which of the
following statements is correct?

current basis as [(1)



7.

57.

58.

58.

17

The next entering variable is x

2. The solution corresponding to the
current basis is optimal

3. The next entering variable is x,

4. The next entering variable is x;

UF g5l A 40 30T o dg qur 60 ifEa
Fra g g =Y ¥ IeRowa wuE FF
g, faar AT &, ag A o § a9
%, Sd ds @l g @Y ad @ee SR
e i dfaw de A owEeh @ @
WIREar &

L Y100 2
3. 3 4.

Yeo

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
X1, Xy, TaF: "IN wHES:  dfed

Aefow W § fowe 3H gaqc f § A6
& @l xeR & BU f(x) =f(—x) &
A wyat # @ Saar w6 2

1. mﬁtﬁﬁﬁi(){l+ o+ X,) — 0
2. #haRa AREaE: (X + -+ X,) > 0
3 P(%(X1+ e+ Xy) <0) > 3

4. T X 3R XL, (-DX; v dea

@ gl
X1,X3,-- 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?

S/08/RSC/17-4 CH—2'

59.

59.

60.

L. ~(X; + -+X,) — 0 in probability

2 %(Xl + -+ X,) — 0 almost surely
1 1

3. P(E(+ +X,) <0)o 3

4. Y@, X; has the same distribution as
(DX

A R wAE ¢ % g5 gHesl @ der
# N, A Fxar g1 7 & (N}
et ufear & dgar 2 & ann 8% =2
S ) & @877 F1a [20,30] # S5-8%
5 giieard €, gah wufaay wifdsar 41
& @ag @ [15,25] & 8% Uw

gt 82

15 - =
1. Ee 10 2. 20e40
3 1_“59—30 A
i st =t

Let N, 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

1. ge‘w 2. 20e20
105 -130 1

3. ?8 4. F

UAF Helcd

f(t)=-:;$, -0 <t < oo,

IFT ¥ Aefoow W xayry gl ar

—o <t <oo¥ T %muﬂc—amﬂ

Zad T Ser

1 [ | 2 6 1
' om 44912 T om 94412
3o 3 1
3. = 402 ——
T 1+9c2 T 94t2



60.

X and Y are independent random variables

each having the density
1 1

f(t) = - TE =
Then the density function of %Y for

—o0 < t < oois given by

—mw <t <oo,

& 1 6 4

L. 7 44912 2. T 9tar?
3 1 3 1

S TEE S
Y7 \PART 'C’

61.

61.

62.

HHIHIOT

11+ 13* + 17— 195 =0

. & FIg adfas AT 78 g

2. & AN UF dRdfas 7S B

3. & ZUR: @ aRda® A
4. & ar ¥ 30w aafas 7w 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

-

A4 & RS R,

f(x) = aix? +axx? ++ax? @
fa'z" EiGL %l E?T X = (x‘l:xzf"axn)m
w4 W FAEF  q; YA ¢ T
sy ¥ ogT awd §
1. fHaT JGHAAT A8 g
2. & x € R"& fav waorar (V/)(x) #0 &

18

62.

63.

63.

64.

3. R xeR" W & & (V)(x) =0,
a f(x)=0 %

4. e xerrtAT § & f(x) =0, @
(V) (x) =0 i

Suppose that f:R"™ - R is given by
f(x) = ayx? + a,x3 + -+ a,x%, where
X = (X3,%3,*,%,) and at least one g; 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
f(x) = 0then (VA)(x)=0

7 S, (a,f) € R? &1 woead § difs

xZy B

Tt 4yt - 094 (x,y) — (0,0).

ar Ssad Jafasea &

I. {(a.B):a>0, >0}
2. {((mp)a>2 B>2}
3. {(a.B):a+ B >1}

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

Let S be the set of (a, #) € R? such that

xtyf

W_’ 0as (x,y) — (0,0).

Then § is contained in

. {(a.f):a>0, >0}
2. {(e,p):a>2, B>2})
3. {(a,f):x+ g >1}

4. {(a,B): a+4p0>1})

g n ¥ FH A n & AR & dEdias
Hgﬂ#mrawﬁt V o Ty e
aredfas &I ag,aq, o, B TT F
p€EV & fAv,

3= {|p(ap)]:0<j <k}
V U UF AAd h gt HTar g



64.

65.

65.

]

La L

19

AT AfE k<n
HEF A k=>n
ack+1<n
at k=>n+1

Consider the wvector space V of real
polynomials of degree less than or equal to

n.
iy,

Fix distinct  real numbers @,

»yag. Forp €V

max{lp(aj)l 10 <j <k}

defines a norm on V

e o B o

onlyifk <n
only if k = n
ifk+1<n
ithk=zn+1

A= RV, 30e § 30 3gd ara R A
Wmﬁaﬁ.m::#a‘g@ﬁﬁﬁﬁr
gAfe gl A & T = d/dx, V& 38 a%
Teh YW FUIAOT g, St 3asee & &ar
ST 2l B # § #l-8 w ©

LVE I I

T Sehaoi gl

T & U HoFefoeE a0l

U UH YR § fowe aney 7 Er
ey YA g
L1+xT+x+x51+x+x2+27)
AU & WYL 7 FT Hegy Reor

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. Oisaneigenvalue of T

3. There is a basis with respect to which

the matrix of T is nilpotent,

The matrix of T with respect to the basis
{Li+x1+x+x?1+x+x*+x3)
is diagonal

66.

66.

67.

67.

a,b € N& fau, 3%H

a;m.hwﬁ?ﬁlﬁmmm?#z#aﬁa*—ﬁ

T G750 n - o,

1. {dy}aaur b & T A & @w
HHaRa g 3

2. {d,}¥afa gar ¢ af& a<b Bl

3. {dpy)3fwR@ @ar g 3k a=5h 7l

4. {dy)3eR@ dar s g a>b )

n>ab

Fora,b € N, consider the sequence

(o)
n = =
(5)
forn > a,b. Which of the following

statements are true? As n — oo,

{d,} converges for all values of a and b
{d,} convergesifa < b
{d,} convergesifa =b
{d,,} convergesifa > b

Beilad B (e

HqA & {a,) Ivadafes dEaEt F owH
HTEA & A Eylan —apq| <0 F
FAYUE ST gl odr A Yo a,x”,

x € R 3f&wd &

1. R 9T F& Y 780

2. R 9% §4d)

3. (—1,1) safdse aRa R e W
4. #AF (—1,1) ||

Let {a,} be a sequence of real numbers
satisfying Yp=1l@y — a@y—1| < 0. Then the
series Y=g @,x™, x € R is convergent

I.  nowhere on R

2. everywhereon R

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



68.

68.

69.

69.

70.

20

A & f(x) =tan"'x, xe R. A

1. @l x & Repl)f'(x) =1 gAY
m@nmagﬂap(x]ﬁaﬁaaﬁl

2. @f ua 7 qiEt n & e FM0) =03

. aEA (f™(0)3rfag #
4. f™0) =0, n F QAT

Let f(x) =tan"'x, x € R. Then

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

2. fM(0) = 0 forall positive even integers n
3. the sequence {f ™ (0)} is unbounded
4, fMO)=0 foralln

mﬁﬁnew.xemaiﬁ’awfn(x):ﬁ;

g P AR el

1. [0,1]% f,féerr w&F daa waa a&
HEaRa e gl

2. [0,1] R f, vHEAAE: AFERT Bar 3

3. B £ v s g

s limpe fy iz =[5 (lim £,60) dx

Let f,(x) = Z—;:z?forn EN, xeR.

Which of the following are true?

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

W

. [a converges uniformly on [—:;, 1]
limy . fy fuCdx = [ (lim fo(0)) dx

-

WneNFRAT 4, ==t @

I F& n % T 1, #1 3Raea 78 &an

2. &% QAT A, 7 3Paa & aw
A JIREg

3. & on& AT 1, 77 3 & aw JGF5A

fEg &
4. lim Q)Y =1

n—o

n 1 dt
If 2, = [y

1. 4, does not exist for some n

2. A, exists for every n and the sequence is
unbounded

3. A, exists for every » and the sequence is

bounded
4. lim A,)Y" =1

n—oa

forn € N, then

R 93 faF=T 3 x 3 3megel & @ #lay
o &

=2 3 0 10
1 .[0 4 S] 2 [-—1 0 DI
0 0 6 0 0 1
185253 0 2
3. [2 1 4] 4. IO 0 l]
T O | 0 0 0

Which of the following 3 X 3 matrices are
diagonalizable over R?

23 0 20
1. l(} 4 5] 2 [—1 0 0]
0 0 6 ¢ 0 i
2.3 0 1 2
3. [2 1 4] 4. [0 0 ll
3 0 0 0

"o & H us aedfas ffeac wafse § aur
M C H & ¥qq @* swwafe g ae &
XoEH\WM &1 a= & y,eM darfs
llxo — oll =7 {llxo — ¥l ty e M}gI ar

. ¥ & y, defadE g
20 g LM

3. vlM

4. Xg _yu J.M

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

llxo — ¥oll = inf {llxo — ¥ll : ¥ € M}.

Then

1. sucha y, is unique
2. xlM

3. yolM

4,

XQ‘-}VQ.’.M



73.

73.

74.

74.

21

3 1.2

mﬁﬁm=[1 2 3]3&41)(&[&%?@
2 3 1

Q(X) = X'AX, ar

. AF deda o ua FAfFesow 74 &

A% Teh 3Paow a ue g

Q(X) = 0w X € R? & AT

4. Q) <0Fw X eR? F RAT

3 1 2
1 2 3|and
223

Q(X) = X'AX for X € R*. Then

A has exactly two positive eigenvalues
all the eigenvalues of A are positive
Q(X) =0 forall X € R®

Q(X) < 0 for some X € R?

S

W

Letrd =

75:

e —

HregE

o

L¥x% 7 a4
AX)=| 3x 2x 4 |; xeR

Bx 17 13

gy f@=y) &t

I AQx) 1 FHEEOF JE 0F T 76.
x €R & AU
At Mx e R&F BT A(x) F71 0=
¥fRaefs 7= 0781 2
3.\ x e R & AT A(x) Fr ¥fPwerfors

AT 08
4. W x € R& T A(x) sgcraonT g

2

Consider the matrix

1+x%2 7 11
Alx) = 3x 2x 4 | xER
g8x 17 13 76.

Then

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

2. 0is not an eigenvalue of A(x) for any
xeER

3. A(x) has eigenvalue 0 forall x € R

4. A(x) is invertible for every x € R

S/08/RSC/17-4 CH—3A

#+ & @ =0.10110111011110--- T &
5. FUR 10 # fouh g8 vF awdfas
HEAT &, WU, a @ p-th 3iE 1 8 Sie
e -"{":e—**”Fl#w#Hﬁ’é.m?
ar 3EE W Tl e # O e wa
Feett F T

. aUF 9R@T g g

o UF {9 dear g

& it ¢ > 2% AT & v gurie
rglmmﬁ'%aﬁg<a<r—;—‘a’n

4. q & PE FEAT AT THRK FET 8

UL T 5 ]

Let ¢ =0,10110111011110- be a given
real number written in base 10. that is. the -
th digit of a is 1, unless » is of the form
M— 1 in which case it is 0. Choose all

the correct statements from below.
1. @ isa rational number
2. @ is an irrational number

3. Forevery integer g > 2, there exists an
i 1
integer r = 1 such thatg <a< %.

4. @ has no periodic decimal expansion.

H & om,n,r wpias dead £ 7 F oA
areafs SRl qo W m x n HTE §
afd (AADT =1, ST&T | T& m X m qFaF
g &, Ul AL, 3MegE A F 9Rad Bl §H
7g Y W 9gT w5 £

. m=n

2. AA'=gewHOT E

3. A'AegeERvia g

4. IR m=ng @ A AT g

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

be: TTHE=MN

2. AA%isinvertible

3.  A'A is invertible

4. ifm = n, then A is invertible



77.

i 7

78.

78.

AW fF AUH n X narEdtas 3TE E
A* = A% @) &

. A% #ffoeriom @ ar ar 0ar 1§l

2. Avw sl ey ¢ e famwol
gfafsear 0ar 1 &1

3. Sfa (A) = IRa (4)

4, s (I—A4) = 3@ (- 4A)

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

1. the eigenvalues of A are either 0 or |

2. Ais adiagonal matrix with diagonal
entries 0 or 1

3. rank (4) = trace (4)

4. rank (I —A) = trace (I — A)

R n x n 3egg B & fAv, A 5 B A
T WA N(B) = {X € R™: BX = 0} &l
A 5 AUF 4 x4 3EUE B

dim(N(A —-2D)) =2,

dim(N(A — 41)) = 1@ afa (A) =3 &
| ar

1. A ¥F 3OS A7 0. 2391 4 81
2. @R (4) =0

3. ATt 78 81

4. HT@ (A) =8

For any nxn matrix B, let N(B) =
{X e 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 — 4I)) = 1 and

rank (4) = 3. Then

1. 0,2 and 4 are eigenvalues of A

2. determinant (4) =0

3. A isnot diagonalizable

4, trace(A) =8

79.

79.

80.

80.

81.

A B G UF g & A 125 | &
HUAT H F HA-H HEAWHT: FEI 87

l. G & UF HJTS Hae STEAE €|
2. G &g s 3T 396 B

3. G& &g & Hfe 58I

4, HIfC 25 UF IUWAE &l

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

l. 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

1 o R AcaA® IFT U Yedal aed &,
T aeR & AT g2 =a §l e FyAT A
# FlA-T TEE 2

. UG S aEd T80 sl
M aeR & @T 2a=0 Bl
g aeR & RAT3a=0 %l
R & U& 39aed Z/2Z ¥l

FSRL VG S e

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

There is no such ring
2a=0foralla €ER
3a=0foralla €R
Z/27Z is a subring of R

At e

Z[x]ﬁﬁmagqﬁﬁﬂa-ﬁmﬁ?

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

S/08/RSC/17-4 CH—3B



81.

82.

82.

83.

83.

23

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

1. x%*410x45
2. x3—2x+1
3. x*+x%41
4, B +x+1

" & X &g witufas gafte g1 & &
Ac X 3&d & xyeds RAv x~y
CSAR af x,yel & xeA & v,
gieia ¥ R
Cx)={yeA:y~x}g @
Cx)=Cy)=x=y
Cx)=CH)=x~y
CEINCHy)+0=x~y
CE)NCHy) #9= C(x)=C)

S s

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

Cx)=Cly)=x=y
CxX)=Cy)=x~y
CX)NCHY)#*=0=>x~y
CxINCY) 0= C(x)=C>)

AR iy

#= f6 X v wifeufas @afte ¢ g X #

UH IygAfes Y fod & Y - X, anfafse

giafas & v @dr FuaEn & 94

| afg vy &r sywwfce wifeufadr &, ar i
Haa Bl

2. A i Fad g.dr V& Igmafe
wifteufasr g

3. AR X & RAgd 39wATe Y, a i(U),Y
W 3ywEfee wiftufadr F faga @i
IuEHeEdl UCY ¥ v, X & fga &

4. I X $r gga gAY g, ar i),
Y W 3uRAfe @iftufadr d fga a=f
IyEendl Uc Y& e, X # fagd &

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);

84.

84,

I. If Y has the subspace topology, then i is

continuous

If i is continuous, then ¥ has the

subspace topology

3. 1Y isan open subset of X, then ((U) is
open in X for all subsets U C V¥ that are
open in the subspace topology on ¥

4. If'Y is a compact subset of X, then i(U/)
is open in X for all subsets U € VY that
are open in the subspace topology on ¥

=

A & f=u+ives oy PReRE Fea
¥ S f& aedfw aw yfRsua wm
wHY w,v Bl A @M aeC F U

_|ux(a) uy(a)
SOk e o = [vx_(a) vy(a)] AT
s @

[ TF FEIE T
fm?rsmrwagw%l

[ HETFT: UH HA FAF ¢

f & @gue & o o ted: 19
it g

& owo -

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

ug(a) uy(a)

ve(a) vy(a)

is symmetric forall @ € C, then

Ja =

[. f isapolynomial.

2. fisa polynomial of degree < 1.

3. fis necessarily a constant function.

4. [ isapolynomial of degree strictly
greater than 1.

o f(2) = ST R A £
FeaF §

1. el guitet @

2. w3 WA QUi 9

3. Wl fww quiist gy

4. ¥9 4k +1, k € Z & et quifwt o



86.

86.

87.

87.

88.

: - 3 _ sin{nz/2)
Consider the function f(z) = ST
Then f has poles at
I. all integers
2. all even integers
3. all odd integers
4. all integers of the form 4k + 1, k € Z
ATy wiaRor ;’(z)=%, 2€C, z#0

W fRERt @y € 3o # ST @0 U
fren 9 & ged # @fdse awar g, @
C\{0} # [ AT Far &

1. UF decd dH|

2. UF @1 aF|

3. 3R ¥ IS OF @l a|
4. 3R § A AR UF @1 G|

Consider the Ma&bius transformation

fikz) = % z€C, z+#0. IfCdenotesa
circle with positive radius passing through
the origin, then f maps C\{0} to

1. acircle.

2. aline.

3. aline passing through the arigin.

4. aline not passing through the origin.

G = C\{0} uT gRenfa @ waat f(2) #
¥ s U, 6 & ¥ed sgmaeadl W
f(2) ﬁm:mmagﬂz’r

FT IS HAFH Tel 67
l. exp(z) ° 2. 1/z
3, z2 4, Afz?

For which among the following functions
f(z) defined on G = C\[0}, is there no
sequence of polynomials approximating
f(z) uniformly on compact subsets of G7

1. exp(z) 2oellz
32 4, 1/z>

WWHEZ*@V.W%HM
W FHIT THE S, & aW A, THE g
%1 W Bh, IO ¥ MR AT AR
FEat & wHg € 3 B A 3w
FUF FIF-H 87

88.

89.

89.

I & s 022 & R[Rees sges
FAFINGT ¥: 5, = C &I

2 W qUien =2 & v, v sl
Hq=e FATHIRAT x: S, = C &l

3. W Ui n=3% R, & g
A y: A, = C gl

4. W PEiF n > 5% AT, & 36
FAEIRAT y: A, = C 78 )

For an integer n =2, let S, be the
permutation grotip 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? '
. For every integer n>=2, there is a
nontrivial homomorphism y:5, — C".
2. For every integer n > 2, there is a
unique  nontrivial  homomorphism
xS, o C.
3. For every integer n=3, there is a
nontrivial homomorphism x: 4, = C°.
4. For every integer n =5, there is no
nontrivial homomorphism y: 4, = €°.

YuF gE uA quitel & wHewd {1,2,..,10}
W, § LA F Goel F @HAT A}
& R={f:{12,..,10}-12Z,} | &
WerRl & TRl AR aur fagRn WET gEd
U FAEEAT aug R & B wyE &
F P Ty 8

I R&r v 3Efchy sfass aomemad 2

2. R&r ¥AF HA=F JUISITE!, IRTSS
o &l

3. R#r 3Wa FoenataEr H @Ear 511 g

4. R & Haga ghEA §l

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?



90.

90.

R has a unique maximal ideal.

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

b g o

e aol & ¥ wia- Ty AuisiEe
g (PID) &2

I Qlx] 2. x|

3. (2/6Z)[x] 4. (2/77)|x]
Which of the following rings are principal
ideal domains (P1D)?

1. Qlx] 2. Z[x]
3. (Z/6%)[x] 4. (Z/77)|x]

91.

91.

U Hadhdald Foa R —= R F @0 56w
fasmar dr afsmar &1 &

flx+h) = fx)
h ]

(D f)(h) = h > 0.

T h=h(1+ €) Fr dEat w T
tF Bgd e > 0% R, 92 74 &
er(h) = ['(x) — (D:f)(h),

e;(h) = (DLf)(h) — (D) (R),

e(h) = e (h) + ey(h).

afg f(x+h)= flx+h) Ea

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

=l b —

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

) : hYy— f(x
0w =LEXBZTD

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

ei(h) = f'(x) = (Dxf)(h),

ex(h) = (Dyf)(h) — (DLf)(R).

h = 0.

92.

92,

93,

93.

e(h) = ey (h) + ey(h).

If f(x +h) = f(x+h), then
e,(h) = 0 ash - Q.
e,(h) =0 ash = 0.

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

et s

mﬁ ﬁF yl'l:yra—l +hyn-.1 ('Tl“—*l,z...,N)
Yo=1 &F WY F y, GAYR AT ¢ a0
O<h<1l& @T Na=1.aF

Yy—eas Noow

1.

2. yy—et asN -

3. =1+

4 w21

Let y, satisfy ¥y, = ¥noy + hyy—q with

Yo=1Mm=12..,N) and for
0<h<1, Nh=1. Then

Yy —2eas N-oow
};N—fe‘" asN = o
o= (1 +h)"

erZI

BL -

T y(x), FAET FHEOT

y(x) = x— [ xt*y(t)dt, x>0 F1 & Bl A
x = V29X Bl y(x) FT JAA 50 A &

1 B
LA 5 L
f
i 2 3
e {3

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

y(x) = x — [ xt2y(t)dt, x> 0.

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

i1

25 -
s | wie

3;
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94. THIGA FHEOT 95, Fdds

Y@ =1+2f Koty®de, S @) =2 fooy) [1+y2 e dx

e 0) = [coshxsinht, D<x<t
coshtsinhx, t<x<1 o e, FE f(xny) % 0 ¥l TR F :
& ol A:—J_H’JTA:B*%Q’%‘WT‘. ﬁg,q(xalyo)qﬁqﬁaﬁ;mmlwm
1. —xz—z+§—tanh1 Rl %mg(x"y‘) T Y =P F IR
SR F A WH y = y(x) I y = Ylx) B
1 3cos2x - %
;(cnsz—L’sinzmnhl + 1) gfaealRa #ar &, s gaey d@er fa'g
’ B(xy,y;) W& & W HI0T 9T
2, ‘-%+%-t3!1h1 o 1. /3 2. /2
3. n/4 4, /6

T ( 3cosh2x + ,1)
4 \cosh2-2sinh2tanh1

2% 95. Consider the functional
SEs— tanh 1 a=r

d

1 3cosh2x !(y(x)) = I;ol f(I, }’) 1+ yrz etarl i dx
I(cosh 2-2sinh2tanh1 1') where
5 f(x,¥) # 0. Letthe left end of the extremal
+5—tanh1 @ be fixed at the point A(xg,¥,) and the right
( Je05ex = 1) end B(xy,¥,) be movable along the curyve
cesz=2sinZtanhy ¥ =y(x). Then the extremal y = y(x)
intersects the curve y = 10(x) along which
the boundary point B(x;,y;) slides at an
94. The solutions for A=—1and1=3 of angle
the integral equation

z

=

>
aiwul

1. w3 2. 7w/2
yix)=1+ A.f; K(x, t)y(t)dt, where 3. n/4 4, 6
K(x,t) = {coshxsinht, ==t
coshtsinhy, t<x<1 961 T 0 Wtr v B %) f
are , respectively, qur @, CHBY# & -
i
§ —%+E_ ap u € C*(B),I(w) —*] (17ul* + fu)dx+] a u’ds
8 ag
1 3cos2x oy 5
I(cosZ—Zsinztanh1+1) el mgl A fE ?lwaﬁ‘ﬂﬁ?ﬁ' o @

fAfdse aar §) T & 8 S8 98

I. —2Au+f=0 B #au

i a
( 3¢cosh 2x +,1) —.1i+ au=00BuT
cosh2=2sinh 2 tanh 1 an

5 X3 _
ok 2*I—2 tanh1 and

=

3

el 2. —2Au+f+a=0 B #aur
B ?+E—tanhl and %=0 IB T
1( 3 cosh2x _1)
4 \cosh 2—2sinh 2tanh 1 3. —Au+f=0 B #auw
s 24 au=00B9
4, —+§—tanh1 and an

Eoa i

( 3cos2x ) 4. —Au+2f=0 B #aw

2-2sin2tanhi 3
AT ZT:'+ au=00B9



96.

97.

97.

98.

Let B be the unit ball in R2. Let u €
C%(B) be a minimizer of

I(w) =f (|Vul® + fu)dx+ f a u?ds
B 28

where f and «a are continuous functions
in C2(B). Let # denote the unit outward
normal. Which of the following are correct?

. =2Au+f=0 inB and
. a—‘:+'au=00n68
a1
2. =2M+f+a=0 inB
anda—f‘.=00n63
an
3, —Au+f=0 inB
andZ?-t_erau:OonaB
an

4, —Au+2f=0 inB
and2%+ au=0ondB

ATURYT Hadhel FHHOT

') ==y*+y*+2y,

y(0) =y, € (0,2) & 3, & g9 W
| ar

limy e y(t) THH FEET &

. {-1,0} 9, {=1,23
3. {0,2} 4. {0,+w)
Consider the solution of the ordinary
differential equation

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

EIL’E, y(t) belongs to

1. {-1,0} 2. {—1,2}
3. {0,2} 4. {0, +oo}
afg
{% =ytrxst x>0

y(0) =2

F 5o # A 3GuT [0, L) F & awn

27

98.

99.

{%=zz ;x>0

z(0)=1

& yi¥aea 1 3feavs awe [0,L,) 8, a
e wu=r # FF-H @@ 82

il =4 By >d

9 Ap=1, Ig<1

 F S A e

4 Li>2 Lg<i

If the solution to

s e il 1|

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

dz _ 2
[dx_z
z(0)=1

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

, x>0

LoLy=1, Ly>1
2 lp =1 1=
L P P
B2 el

xy=19% u=5& 3=, s FaHFa
FHHTOT

du Bu__

Xzt g = —ay for x>0 W @9
ar

1. Sexy <19 & @u(x,y) & 3f&aa §

T x>0,y>0 % AT ulx,y) =uly, x)

el

2, FExy>19 & a u(x,y) & 3faca
U x> 0,y>0 & Qv
u(x,y) = u(y,x) gl

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

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



99.

100.

100.

101.

Consider the partial differential equation

dut
xa-kyua—_y-——xy for x >0
u=5onxy=1. Then

subject to

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

£

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

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

T gl WHIRLOT
0z 0z

p=c=id= oo

x(p? + q%) = zp; %

#1 FOol gHEES A a% x = 0, 27 = 4y,
YIERAT E A x =13 y =19 IR
wﬁamm@wmﬁmm%

z==2
Z=2

I

2.

3. z=+v2+2V2
4, z=—2+2V2

If a complete integral
differential equation

of the partial

dz o dz
ax' 17 3y
passes through the curve x =0, z2 = 4y,

then the envelope of this family passing
through ¥ = 1 and y = 1 has

x(P*+q*)=2zp; p=

z=—2
z:

1

2!

3. z=\!2+2\/§
4, z=—2+2V2

frer Wl @7 & v, e Eeaw
fPuRa & dur uRaEdd afhear & afy
o 2 ™% T+V=E% Jg TV au
E ween: Rfése #ea & aifas s, fasa el

aana_;mm‘rm’riuﬁamqﬁmw;
ufgdd @ §(4) Rfése Far &, W py
T g, (@=12,..,n) FAY: ATRFHI

101.

102.

TN Ay AT AdE W A
Fd &, ar
1. &[Tdt=0

n

2. szpadq“ -0
a=i
n

3. EIZ qadp, =0
a=1

n
4. é‘J’ Z(pad‘i‘« + qadpg) =0
=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, (a=1,2,..,n) represent the
generalized momenta and  generalized
coordinates, respectively, then

1. 8fTdt=0

mn
2. Spradqd=0
a=1
n
3. 6J' Z Gadpe =0
a=1
n
4. 5J’ Z(padqlrx + gudpe) =0
a=1

AW & g, 9T p, (@=1,2,...,n) FAA
g REE quT S #a9 gl
Ife H ifRech &1 A #ar § aw g,
(FE a =t ¥ oo ww A Féne
ot e @At # @S-8 w@@ee
a7

4 aH - aH

L. Pa = aqa! qﬂ' = apus vV a
‘ an F oH

= — = —— Y
2. DPa T Ja T



102.

29

i . aH

3. DPuy=0, 4a,= B 104.
. aH .

4' pau = _aqﬂio‘ qCEu = 0

et gy and pz (@=1,2,4,n) beithe
generalized coordinates and the generalized
momenta, respectively. If H denotes the
Hamiltonian and g, (for some @ = @) is an
ignorable coordinate, then which of the
following equations are satisfied?

| “'—ﬂHf'—aHVﬂ
i Pa dqe’ la apy’

L aH - aH
2 Py=

i Ay’ Qe = e

. _ 8H
Qo = o

3. p“n = 05

aH

4‘ pau = --6_

g Qag = 0

103.

103.

A & aefees av X Res wihsar
Hacd Wee 1WAl B

_fa =) e RN x5y
f&) { 0 x<u,
Sl o> 0,—0 < u< o gl Fe syt
H T FE-Y g8 & X F AEH Bed

[, W a>0 & U ok 9= a7 &l
2. @l a>0 F AT uF gEAH e 8
3. F6 a>0 & v tF abae v g
4, FT a>0 & [T & gaa= w77

Suppose the random variable X has the
following probability density function
(e — @)= e B

fe ={ z

where a > 0,—o0 < u < o, Which of the
following statements are correct? The
hazard function of X is

x>
XM

an increasing function forall @ > 0
a decreasing function forall @ > 0
an increasing function for some @ > 0
a decreasing function for some « > 0

gl Ha

104.

105.

105.

TH FHEIT 9¥ faa:
2y1 +3y, +5y3 + 4y By +ya <1,

YVatyssSsLyz+ysLy,+y; =1
Ty 20, i = 1,234

& 3tfe siftsasiira U1 $ScaH 7 B

[, 8% FAMA

2. 8Ty 9% &g

3. 7% @AW 41 389 HHs
4. 7% WA AT 3HY FAH

Consider the problem:

Maximize 2y + 3y, + 5y3 + 4y,
subject to
Yitaslytysslystwmsi
Va+yy =1 and y; =0 fori=1,234.
Then the optimum value is

. equaltod

2. between 8 and 9

3.  greater than or equal to 7
4. less than or equal to 7

Ao B (g, X0, X3, X4), X + X3 + X5 + Xy
&I AT HAET FFA g, eda
X, + %5 = 300

X3 +x3 = 500

X3 +X424'00

Xy + %, = 200

X 20,20, x3=0,x; =0% 3N

R o v, & faw e o @ AR
1. 300
3. 500

2. 400
4, 600

Let (x;, x5, X5,%,) be an optimal solution to
the problem of minimizing

Xy + X3 + X3+ Xy

subject to the constraints

x; +x; =300

Xy + x3 = 500
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30

X3 +x‘1, = 400
Xy +x; = 200
.YIEU,XZEO, 1320..1'420.

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

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

gfd e ¥ = Xf + ¢ 9 AR, sar

i 107.
B2
v=|"] x= ((xu))“p GRl
yﬂ
b .
B=|:lh =13
P En

E(e) =0aYr D(e)=a’l,,p<n

A F xTxp=xTy® g gl A A

¥ FlF-¥ T 8

. TR CTp 3T & ar CTp &1 Assan
&% 3af=a 3msas (BLUE) CTR 81
afy gw 7= Iy RO >p § O

!'J

el Y @w uradry Gud HEaAT gl 107.

30 Rk Ffd (X) <p? @ o @w
JraNT Fo HFHAAT 76T 6l
4, o FAAFT HEAF

(v =xp) (v =XB)/(n~p) &

Consider the model Y = X[ + ¢,
V1
where Y = }'z L X= ((xu-))nxp and
n

€y
B = [ﬁ:l], €= Ez 5
By &

E(e) = 0 and D(e) = o?l,,,p < n.

Let B be the solution of X" X8 = XTY.
Which of the following are true?

108.

[. IfCTB is estimable then CT is the best

linear unbiased estimator (BLUE) of

(s

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. (¥ —X[?)T(Y~ XB)/(m—p) isan

unbiased estimator of a?.

(=]

A & X, @ X, TEaT IRfRes W ©
Sad & wedsd @ N(wo?) dea ¢, Sar
HER 62 >0 Bl A F 0<6<2maw

_(cos@ sinf =) o
A_(—'Sinﬂ mse)-ﬂﬁﬁ?r__(yl‘yz) —

AX X = (X, X,)t & wr| s st & @
FiF-8 TE B

1. Y =Xdea #, afy auwr #1F IR

w=0 gl

2. Y =Xdca A, Ag qur A A
p=0,6 =0 %

3. Y, dun Y, mEaad gl

4. Y, T Y, SEwEd & awa

Let X, and X, be independent random variables
each having N(u,0?) distribution, where
LERG2>0. Let 0<6<2mr and A=

cosf@ sinf u e
—sin@ cos&)' Put ¥ =(¥,Y)" = AX

with X = (X;,X,)". Which of the following
statements are correct?

I. Y =X indistributionifand only if u = 0.
2. Y = X in distribution if and only if
u=0,6=0.

Y, and Y, are Gaussian.

Y, and Y, may be correlated.

4 L

e X, 9 X, & &HA N,(0,2)
Iefas W g dfa (£) =p & #@Y| A6
% AUF pxpFAfAG HEE ¢ A r &
Ty, T A% = A g1 P wuEr #F s
|E 87

. XTAX, ~ x?

2. XTAX, + XJAXy ~ 2x?
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109.

109.

3. XTAX, + XTAX, ~ 232
4, XTAKX; + XIAX; ~ x5,

Let Xy and X; be two i.i.d. N, (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. XTAX, ~ x?

2. XTAX, + XIAX, ~ 2x2
3. XTAX, + XJAX; ~ 2x2
4, XTAX, + XTAX; ~ x3,

Jog N & s aRfaa a@fse av f@emn)
TR giaengw  giea 9iagEa gomelr
(SRSWR) & 3adig o= & 39 n &
gy & U W, 9hed #Aem  TEl
e aees ufded n & e 9T, Far
el 4 ORI # 9AF ¥ SRSWR gorelt
ZART AU FEaA F sfadia T S
g, A= & ufdey =w T, B1oar
seRei(Ty) = weer(T,) & &A= gd
e 9 3vgE viaey Fa-g 2

. T AT FHH E
2. EGC AT @HEA 2
3. FAY AIET @A

4, T GEIOT FAA 3

Consider a finite population of size N. Let
Ty 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 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

LR —

110.

110.

111,

wEd b,v,r kA TFd UE HdfOd HYUT TS

H¥Fwewan (BIBD) W faurl, el v 3TgRl &

wF FHET A § bW Ay &k I9ER

¥ sfPrwevar # RS 3WER r R 84

aur sy 7 & Se A R ufRd & #

g% @3 A W ITOnl # 3HE 99 Q1S

FHead ¥ glavaia e o Fd

BB e o e s = 1 W | W 2 S G

F e @ § F Fla-d g8 &

I. @& v BIBD gl

2. Yed&d 399UR (b — 1) IR FT 8l

3. 3ITER fr vads S U & @5 H
(b—7+ 2) SR BT &

4. bk=vr

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
oceurs 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. Itisa BIBD
2.  Each treatment occurs (b — r) times
3. Each pair of treatments appears in the
same block (b — r + A) number of times
4, bk =uvr

" (X, .., X, ) UF aefoe ueet &
W Udcd B

flx;8) =%e‘|x‘9|;—m < x < o0 gl

fER & Rswren gaml Fesy sl F &

FiT-H TG 87

I. O 3Taad GHIR™dr Hrhds
% X ®l

2. 6 & U I, X, & AT gfagdr gl

3. @@ 3TUQH THIfAAr dEHee gaTed
gTaeeIsl &1 UF G gl

4. T odietor waEAn: Hy: 6 = 0 =1
Hy:0 # 0 % R0 tsaa=a: qFaast
qdreTor F1 HiFdT FAEr B
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112,

112.

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

f(x;:8) =%e'|”'9l; —o0 < x < oo where
fER.

Which of the following statements are
correct?

I.  The maximum likelihood estimator of
0 is =Y, X;.
2. i=1 X; is a sufficient statistic for @

3. The maximum likelihood estimator of
8 is a function of a sufficient statistic

4. There does not exist a uniformly most
powerful test for the following testing
problem: Hy:0 =0 vs H:8 # 0

BT FAEAT Hoi 0 = 1qH Hy:0 =<,

STet 6 U carel arefeos @ # AT E,

o i A & X qur Y gt (9) des
¥ e T UF Tefiow uided §1 He
greror AR W BFEn)

IR X =0T X=1am X+V <2):¥
ar Hy & &R &Y, Jegem Hy &1
T HY

frT & & w8 @8 2

PR 13| =e™" + 272

LS L

P[wR 11 3R] = 1—%.«3‘1—.9‘%

3. UOEOrT H AHT E e P +e?
1

4. ofieor € ofFT & %e“ +e 3

Consider the problem of testing Hy: 6 = 1 vs
Hy:8 = % where 8 is the mean of a Poisson

random variable, Let X and Y be a random
sample from Poisson (6) distribution.
Consider the following test procedure:

Reject Hy if either X =0 or (X = 1and X +
Y < 2); otherwise accept Hj.

Which of the following are true?
1. P[type lerror] =e~! +2¢72

s

2. Pltypellerror] = 1— %e‘l —e”

32

113.

113.

3. Sizeofthetest is et +e72

= =
4. Power of the test is e 1ie 2

A & (X, X, ) TF Ao wiags &
St IfdshaT Hecd Wele f(x) T TH
g | 9o g1 FHITEAT eqare g{stor
(LRT) % 399wr avd &= gdiefor asear
o faan
Hy: f"(x)=‘,%e'§ ST

1
Hy: f(x) = e
o et 3 & Sl I

1. 5y off LRT @ 31feaea =& &1

2. HEEHIREr 9id [ Xy, ., [X,| &7 TR
e §l

3. ENEIRAr wia X7,..., X2 & 0k
T gl

=1

Suppose {X;,...,X,} is a random sample
‘from the distribution with probability density

function f(x). Consider the following
testing problem using likelihood ratio test
(LRT).

1 _ﬁ
Hy: f(x)z—ﬁe z Vs
H.: :.1_ =lx|
1 f(x) S

Which of the following statements are
correct?

1. There does not exist any LRT.

2. The rejection region is a function of
[ X eneis 1R

3. The rejection region is a function of
X i X

4,  The rejection region is of the form
(L, (X - 1)2 =),
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A & Xy, Xy, Xy TEE, IRRes @
¥, e 3w daa s wed F(x—0,) &
Jar Y, Y,..Y, "Ead aeftes @w §
fSasr 3w §aa dea wad F(y —6,) &
SiIeTor §HEN Hy: 0, = 0, 5919 H, 10, > 6,
w a7 & XX, X Y e Yy
$ W FAT Ry, Ry, .. Ry, Ry, R, ) Ry
gl aRETRa &Y &

7 14
Ty = ZR[- azrrn:z;?j
' i=1 =8

T Fgar § # A8 wgr 82

1. Ho & 319 E(T'y) = E(T3)

. Ho & 3t E(T;) = 52.5

. Ty 27 81 187 |Har

Al gA Ty & HUR 9T SfEI0r-ges
ETOT &7 3T HET AT AT A
Ty =77, 9d%ar &R 5% W WEF gl

2

=W

Let Xy, X5,...,X; be ii.d. random variables
with commaon continuous distribution function
F(x—01) and let ¥3,Y,, ..., ¥ be i.i.d, random
variables with common continuous distribution
function F(y — @,). Consider the problem of
testing

HU:B]_ E= Bz ¥s Hl:sl > 82.

Let Ry, Ry, ... Ry, Rg, Ra, ..., Ry4 be the ranks of
X1 Xz oo X7, Y1, Y5, ., V5, respectively in the
combined sample. Define

7 14
T1 = ZRL and Tz =ZRj
=1 j=8

Which of the following statements are true?

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

E(Ty) = 52.5 under Hy

T5 cannot be 27

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

et bl o

Ueh Feaier 9T # e TET & 380 FA=t F =R
B & Mat & P aREiar dea &

115.

(35
d
I
wn

Merdr |0 [ 1
3
arearRar |92 | 121 [91 [50 [19 |7

B 987 ganT EhR TR I ANl & ATy
1.49 | & U5 9dieTor +ear 98T & & H:
et &1 s arEt B

FEUIT & HUR 9 FHAA oA & faw y2-
wfdedlst &1 719 1,278 9% R s W
i

X056 = 164, Xbos5 = 1.15, XGa56 =
12:59and ¥goes = 11.07]

T 7@ S wg

1. G¥eEar X 5% 90 H3¥&dFR Ag
ERIBSIG!

2.y —vfdeds fr w@aEar #ifE 5§

3. Hy& 3 warat & aifa-uraa 1
3T FHIAAT HEes (MLE) 1.49 81

4. Ho & ¥, et A7 aq ger 3ifds
¥ 3% UE e TER FT 9TEE, sEET
IIRFAT FT MLE 2.49¢ 149 ¢

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

Number of | 0 ] P50 | Bl 0 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

Xoose =164, x2oss = 1.15, x4 05,6 = 12.59

and yZgc s = 11.07, which of the following
are true?
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. Hyisnotrejected at 5% level of
significance.

2. y*-statistic has 5 degrees of freedom

Under A, the maximum likelihood

estimate (MLE) of the rate parameier

of Poisson is 1.49

Lad

4. Under Hy, in a game. the MLE of the 1L
probability that home team will score
at most one goal is 2.49¢ 1#°
e & c € R U 3R g1 AW B X,V
_fexy, IR O0<x<y<],
Fey) { 0, icepig
& Tyl s FuEt F @ a5
. c==
8
2. E=8
3. XduryEdd gl 118.
4, PX=Y)=0
Let ¢ € R be a constant. Let X, Y be random
variables with joint probability density
function
cxy, If0<y <yi<l,
feay) = { 0, otherwise
Which of the following statements are
correct?
. c==
8
2. E€=8
3. X andY are independent 118
4., P(X=Y)=0

a1 6 (X, n = 1} F9.9.9. THgHA
(—1, 2) aefRo® X &l Fe wua 7 §
HlA-A HE 87

n
1
| sz" = 09r%: AfRaae:
i=1

& [2?121 L ZnZXZ‘ 1} =0

g, ARE:

3. sup {X1,X5,..} = 29 RfTaa:

4 inf{X, X5, ...} = -1 9 @REdaT:

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

i
1 EZX‘ — 0 almost surely

- [an ZXZ‘ ‘] R

almost surely
sup {X;, X3, ...} = 2 almost surely

4. inf{Xy,X5,..} = —1 almost surely
e 7 (X, ) UF Al guen § (0,12, ..}
@, iR

2 1
wFie1 =i Rlia =5

lZl,P”=031F~'I‘t’ITI
far wuat & & FlF-3 @d

I {X,) et Bl

2. (X, e gl

3. PQimyeuX,=0) >0
4. P(im, X, = +00) >0

2.
Poo =5/ Po1 = 3

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

Pm ==
=0 otherwme.

1
Poo =z Pii—s =i

i21P

1l+1 "’3r

Which of the following statements are
carrect?

. {X,} is recurrent

2. {X,) is transient

3. Plim X = 0) =0
4. P(limy,uX, =+0)>0
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119. &= syaT & & =99 a8 &

1. U URTAT awyr Al JEar i
FH-U-FH UHh &a0s HIEAT gl

2. % URFAT awr Apfa Y@t
FH-F-HH UH Fasy §ed gl

3. U AVET IHEEUT ARG T F
foT & 3avur & g gdr gl

4. UFH FAEAT AT HGELT ADIG
YT F FH-U-FHH T Fed de gl

120. 7+ f&6 X 9rwer 4 > 0 IFd T aurdihr
deel & AT el ol a > 0 fua
™| aefes a3 v & oRenia &1 &
Y=kat ka<X<(k+1)a,
R0 S
e st & & - w@ e
P(A<Y <5)=0
Y UF IO @E F HFEIOT FAT
Y & qONR ST &I HFEIOT FAT B
Y U& arel dee H HTEIOT Fl g

panl e

119. Which of the following statements are correct?

120. Suppose X follows an exponential distribution

with parameter 4 > 0, Fix @ > 0. Define the

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

random variable ¥ by

2. For a finite state Markov chain there is

at least one stationary distribution. Y=k, if ka<X < (k+1)a,
3. Fora countable state Markov chain, k=012

every state can be transient. Which of the following statements are
4. Foran aperiodic countable state Markoy correct?

chain there is at least one stationary
distribution.

P(a<Y<5)=0

Y follows an exponential distribution
Y follows a geometric distribution

Y follows a Poisson distribution

£ L —

| FOR ROUGH WORK |
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[ FOR ROUGH WORK ]




