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4T \PART 'A’

. CNTE 3T T ue Y J3EaT & OSES 3l s
wmﬁﬁnﬁmm%a‘raﬁ
‘N & SRET 8 AT | N SRS T A

3 B
1. 1 2. 7
3. 8 4, 9

. N is a two digit number such that the product
of its digits when added to their sum g¢quals
N. The unit digit of N would be

1.1 2. 7

3.8 4, 9
.m%P+%=1nz‘rQ+§=1aaPQRmm
&

1 -1

3. 2

3. -2

4. da wE B S @ar

If -P+é=1 and Q+%=1, then what is
PQR?
I. -1
2. 2
3. =2
4. cannot be calculated

. Tw 3PP m sy waw b a

Iy FAT E7?
1. 1 2. 2
3. 3 4. 4
. What is the remainder when 3%°® is divided
by 52 -
I. 1 2. 2
3. 3 4, 4

.ﬂﬁzzmwm(fﬂﬁu@ﬁmn
ST WA U 2 AT disn) 9w 24 S v
| (€ T FAE AR F Ao e

TR S 8, A9 A # AR aid @
IeqaTa 4T gran?
I

:l"" LN N
EI"‘ @ | =

3

. 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. = 2.
2
1
12

3.

1

8

1
4., —
24

TH 4m X 4m $T FF 1 2m X lm & TBew
¥ oF I g1 @ Feua: famdd 1m x 1m
R F #5941 o6 @ § TR T @@y
a3 e AR e gy F W W@ B e
TET N HEITEFAT 7

1. 6

2. 17

3. 8

4, THAT HEFT T

A 4m x 4m floor needs to be covered by
tiles of size 2m x 1m. 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?

1. 6

2.7

3. 8

4. Impossibie to cover

. AR 42 > 26, 71 > 78, 33 - 16,a9

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

. % GFWCER TF WIEe Ud UF &7 Rs 27 #

Uge ATEeR &Y, U FAT U9 TH 97 Rs 31 A

&HY AEH & YU Tk U UF TF FEe Rs 29

& A WEw F AT B, TEGH & Ao Oof

vt # §| e & ¥ Fiear 3w wd 32

1. &=t 9 ged wEaw §

2. &t # wrge TR e §

3. &t F s wew wEA R

4. gEeER ¥ R Twe R
WG P FeT-3rwa et o &= §)

. A shopkeeper sells a file and a notebook for

Rs 27 to the first customer, a notebook and a

pen for Rs 31 to the second customer and a

pen and file for Rs 29 to the third customer.

The prices of the items are rounded in

rupees. Which of the following inferences is

correct?

1. The pen is the costliest of the three

2. The file is the costliest of the three

3. The notebook is the costliest of the
three

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

10.

UF @@ B OHS o’ ¥ S WS 99 deew
gt Yot 3R W ged & e UF AR g
wHe & dod| TR e A g v agen
#1 TS Far 37

1. a/n—\/f 2.

a
>
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
i /m/i 2.,
e a
3. 242 4. /\/E

w9 H v @ wataw 5 fesraer fr R @

JAF Tl § O 8 e & & watey
ggaer §1 g & 8 e f afy & awar
iaﬁsfhatawﬁqg'amélmm#

Frafera frelr gy &2
1. 2 fa. 2. 1/3 &
3. 2/3 faRe, 4. 172 5.

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

1. 2km 2. 13 km

3. 2/3km 4. 1/2km
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10.

11.

1.

12.

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

CEE W

HAT @ W TEH FEEAL qUS arel IF aady
T ¥ wF @l goarar 92 o darg ugh
TEY # % 15 A 3f0F §, g @ ¥ 3
Tag W fPua € =uFat & v @Ap @
oft & A ® PEoS H dver w3 §oFw
% AT a@ WEA? (e A Ry wnm
40,000 frah. &1 cafdadt i Fard 1§ 2 AR
¥ i ?)

1.

2, gt
3. A A R @ g
4, 1.7 =X d9% @ FH A WFT &

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)

Yes

No

Can not be determined

Only those with height less than [.7 m

B —

o @ F UE wHg K, LM, N R P AL
TR o I IF A gaR T g1 M N & =%
dffT K § foorr 81 M3k Pooer 3 & &
am P, K e N3k Ko ded & &

12.

13.

13.

14.

14.

WK, P @ 2er § e st @ A
sraear £7

PM @ oar g

N3mg & o=t e £
NPasmdami

NKasmAarg

il e

1. 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”?

P is taller than M
N is the youngest
Niselderto P
. Niselderto K

APy =

b

& FAF U QIR A ARG ITH AT &

FET ¢ 39F a9l & QT F4r gen?
l. 9 2. 14
3. 16 4. 24

If the product of three consecutive positive
integers is equal to their sum, then what
woutld be the sum of their squares?
1. 9 2. 14
3. 16 4. 24

v W g ¥ e W ARy @ aHed
(TEN) T A d T B op AR A At
¥ W S {1 oA W gob ww @ Rew o
ar REd ge A F 3ier T §

l. dan 2=t o e &8t

2, dg ng@t o R

3. d W st 78 g n X ek

4. d W AR wig n W AR aff

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



15.

15.

16.

16.

|. independent of both d and n

2. dependent on both d and n

3. independent of d, but dependent on »n
4. dependent on d, but independent of n

FT APIRT A o Aolaar o R 3 o
20 ¥ SuEr Aofaa A8 g a; FOHRT &
mﬁm#wwmmﬂgﬂ@mﬁ
F AT & w4 @ FR QY Ao owd, sdt
WE ay AGIR T 39g # S 20 #ofra
1. a1+a2+a3+~--+a20

2. al + 2(12 + 3a3 + -+ 20[’120

3 20(a1+a2+a3+"'+azo)

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

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 az
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

1. a;+a,+az;+ -+ ay

2, a4 + 2(12 + 3(13 + -+ 200_20
3. 20(ay +ay, +ag+ -+ ay)
4. 20(a1 + Zaz + 3(13 + et zoazo)

gfe NETI4 vd NETIS wiw i & &Y
g § fSwd 3ar At = 157229, a9 N +

E + T f&aar gamn?
l. 15 2. 21
3. 25 4. 72

If NET14 & NETI1S are five digit numbers
such that their sum = 157229, then N + E +
T would be

I. 15 2. 21

3. 25 4, T2

17.

17.

18.

I8.

UTF JATRR &F &7 16 SE] JEt F e
FET Bl W @ F T 7 ¥ w9 fradr 9

ZH e A7
1. 9 2. 3
3. 8 4, 5

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

I. 9 2.3
3. 8 4, 5

TF AT & gl (1 x 1 x1m?3) wog ¢
g R aaae s 1 R &t oisa

© g 2020 x SHAD Hy srftwaw fraer ofyat

HTEY ST Gehar &7

& s

G
1. 200 2. 300
3. 400 4. 500

The diagram shows a cubic block of marble
(1 x1x1m3) 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?

%, .
@
1. 200 2. 300
4. 500



19.

19.

a8

8

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

10

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

@-Ph.D. aier & 10 Reufidf & wediw
TUT IAF @ M.Sc. TN F WA F AT
# o T & e # ¥ wlaar e @2
1. 2 fagnfigt & q3-Ph.D.ader #
M.Sc. 9% $T 38T g HF T §
2. ¥ fagzmdt fowglet q@-Ph.D. wliem &
50% 3t wIed f&d 3=gie M.Sc.
ofierr & 3faw afoeia 3w wea R §
3, ar fag@ndat & g@-Ph.D. 7 M.Se.
ofems #F gAe wiavd 3F 9 §
4. gz faeardt e M.Sc. aiem #
qaifts 3% 3 A% 3u% & -
Ph.D. qfiam # of waifts 3iw amdr §

38

g

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

40 50 70 8O 1
% of marks scosrgd in M.BSc. e?c?m a0

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

20.

20.

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

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

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

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

R 7 Aol s # sin(A)cos(B) +
cos(A)sin(B) =T HTJ F4T &
A
B
L1, 2. |
3.+, 4. -1
With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos{A)sin(B)?
A
B
L~ 2. 1
3. T, 4, -1
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22.

22,

41T \PART 'B' 3.
L=1i =
= limn oo .
. L=20
2, L=1
3. 0<l<o
4. L=woo 23.
: 1
L=limy e Ly Then
. L=20
2. L=1
3, 0<L<oo
4. L=oo
HelsnH
n
an = (14 1Y)’ 2.
w faar &
i. limsupa, =lminfa,=1
n-—+a0 n—oo
2. limsupa, =liminfa,=¢€
n-m oo
3. limsupa, = liminfa, = L]
n—oo n—+oo e
. e _1
4. llnm_'s::p a, = e, hnrf_l.lol;lfan p 24
Consider the sequence
1 n
a, = (1+(=1)"3)
Then
I. limsup d, = liminfa, =1
n— n-ow
2. limsup a, =liminfa, = e
o n=co
. - 1
3. llrrln—'sgp ap = hn”_‘,'of,‘fan == 25.
i =e, liminfa, =3
4 h’r:l_)sgp a, =€ I,IE,LQfan p

a>0 & faw, Soft

[~r]
Z alnn
n=1

sfAed 2 &, Al awr Am afe

. O<a<e 2. 0<a<e

3. O<a<? 4, O<ax<?t
e -4

For a > 0, the series

[+ ]

Zalnn

n=1

is convergent if and only if

i, O<a<e 2. 0<a<e

3. 0<a<: 4 O<ass

7 F R - R 300 qReRa &

sinx

=2 TR x#0
ro-{5 & il
ar
1. f daa A8
2. [ Ead § 9 HEwSART A R
3. f NEHAAT g
4. f ofteg =8 &

Let f: R — R -be defined by
=X 0if x#0

f(x)={7
1 if x=0
Then

I. f is not continuous

2.  fis continuous but not
differentiable

3. fis differentiable

f is not bounded

&

e

A={n € N:n = 197 n & AN HHAY UIATS 2
w3E).

Iy 6 €4, 10 € A

A B S = Dpea - A



25.

26.

26.

27.

1. Adaffaa #

2. Suw IgEdy Sl
3. §=3

4, S=6

Let

A={n eENin=

1 or the only prime factors of n are 2 or 3},
forexample, 6 € A, 10 ¢ A.

LetS = X hean 711 Then

1. Ais finite

2. Sisadivergent series
3. §=3
4

S=6

A Fnz1& @0 £(x) = xe ™,
x €R @ IqFA {f,}¥

1. R THHEAR: FFadr

2. R¥ Hgd 3uwdeadl & v
THAHAAT:  AHRA

3. 9NEE 99T R W UHHHAAT: A8
FfAwdr

4. 3MREg woAT f7 T Sofy

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

. uniformly convergent on R

2. uniformly convergent only ont compact
subsets of R

3. bounded and not uniformly convergent on R

4.  asequence of unbounded functions

A fF Avw 4 x4 memg B AR RF A
& =y @At N(A) &

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

few (Faw @Afee (4)) = 1

faw (i wafte (4)) = 2

HfE (4) = 1
§={(1,1,1,0),(1,1,0,1)}, N(A) &1
TF R B

.

27.

28.

28.

29.

29.

Let A be a4 X 4 matrix, Suppose that the
null space N(A4) of A is
{((x,yzwWw)eRY x+y+2z=0, x+
¥ +w = 0}. Then

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

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

3. rank (A)=1

4. §={(1,1,10),(1,1,0,1)}isa
basis of N{A)

7 AWBWW
IEgg § afF AB = — BA. ot

IR (4) = 3% (B) = 0
AW (4) = I () = 1
gt (4) = 0, 3 (B) = 1
R (4) = 1, 7 (8) = 0

N =

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

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

2. Trace (A) =Trace (F) =1

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

4, Trace (A} =1, Trace (B) =D

T R A F nxn @R gy g,
FiAewiEw A A0, 4, F GY] AW
far

IX1lz = flxg 12 + -+ |22,

X = (1,0, %y) € C" & AT

Il p(A) = agl + A+ - + an A" g,
supyyy,=1 [p(AX1l; 38 TAE &

max{ag + @ A; + - + @, A1 < f < nj
max{|ay + a1 4; + -+ @, A7] 1 1 < j < n}
min{ag + a;4; + -+ @, A 1 1 < j < n}
min{|a, + ayd;j+ -+ a.nl}‘I 11<j<n}

P LR —

Let 4 be an n X n self-adjdint matrix with
eigenvalues 4,,---,4,.

Let [|1Xlly =[x, Z+ -+ [xa]? for
X=(x,,x,)ec™




30.

30.

31.

10

pld) =apl + a;A+ -+ a,A" then

. . 31.
SUPgxi,=1 [[IP(A)XIl; is equal to
1. max{ao + a;A; +---+anA}”: 1< Sn}
2. max{|ag+ad; + -+ apil|: 1< j<n}
3. minfag+ad+ -+ a, At 1< j<n}
4. minflag + aid; + - + a4 1 1< j < n}
A B p(x) = ax? + fx +y TF 9gUE R
- @ a,BYER | x €R & Fud Hi
AR 32.
§= {(a, hc) e RE:p(x) = a(x — x,)* +
b(x —x,) + ¢ T x e RF AT,
ar $% sraual fr @ET §
1. 0
2.1
3. T | ¥ s o oRfEa
4, aRfAa
Let p(x) = ax? + Bx +y be a polynomial, 12

where a, f,7 € R. Fix x5 € R. Let
S={(a,b,c) e R%:p(x) = a(x — xp)* +
b(x —x5) + cforallx € R}.
Then the number of elements in S is
. 0

1

1

0 2 33
Hﬁﬁn‘A=[l -2 O]H’-ITI@? ’
: 0 -3

0
3 X 3 acHAF Wegg &
g 6A ' =aA’ +bA+cl, o b ceERF
fow,ar (a;b,c) 39 @A ¢

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

balh ol e

1 0 2
LetA=]1 =2 O]andlbetheSXS
0 0 -3

identity matrix.
If64 ' = aA* +bA+clfora b ceER
then (a, b, ¢) equals

1. (1,2 1)
2. (1,-1, 2)
3, (4,1, 1
4. (1,4, 1)
1 1 2
adfFA=(1 -2 Sl.a’rAa’F
2 5 -3
sffeerios e &
1. —4,3,-3
2. 4,31
3. 4,-4+13
4. 4,-242v7
1 1 2
LetA = [1 —2 5 |. Then the
2 5 -3
eigenvalues of A are
I, —4,3,-3
2. 4,31
3. 4,—-4++13
4, 4-2+27

2,
3. strictly greater than 1 but finite

o
4. infinite

AR i € # g | SR @ ged
@ C fafése &xar g1 ar

1
— f_|1+z+zzl_2dz,
2mi d

' Sgl gHES C & HARAT aEy o s

t. 59 A= &
I. 0 2. 1
3, 2 4, 3



33.

4.

34.

35.

35.

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

1
Then — f |11+ 2z + z%|%dz,
2mi
C

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

I. 0 2.1
3. 2 4. 3
e Sofy

flx)= Z log(n)x™
2

w fain;I:&TUfr f(x) & wfRagor e §

1. 0 2.1
3. 3 4 o

Consider the power series

£x) = Z log(n)x™,

=2
The radirtlls of convergence of the series
f{x)is

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

ey fawsr quiies k2 1 & fav = v F
T wET deA®F woA £ F W ¢
arfs

flx) = [x*| @ x e (—1,1) & vl ar F
67 oA &

l. 0

2. 1

3. e | & 3w =g 9
4, wuRfAT

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

f(x) = |x¥| for all x € (—1,1). Then the
cardinality of F is

i. 0

2.1

3. strictly greater than | but finite
4, infinite

11

36.

36,

37.

37.

38.

A R 2, € C & v Rga alea & f
BratAh &1 78 R o )R

Z f(n) (o)

n=0

e AR T &5 5w et o

wgT wwd § B

. farmX &l

2. fUw e §

3. f@ uw §ay Reftw waw a=
freafa frar S Jar g1

4., f)eR @M xeRF AT

Suppose f is holomorphic in an open
neighbourhood of z, € €. Given that the
series

i F® (20)
n=0

converges absolutely, we can eonclude that

1 f is constant

2 f is a polynomial

3. f can be extended to an entire function
4 flxyeRforallxeR

FET R S 100® &Y 999 aF & Y
quie! #r & 7 @ 3¥ A A 5 X e &
T FHTAT §| S & auat f dEw @

l. 480 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.
3. 360 4,

420
240

S 162016 @y 9 swforer RRaT SHaT & A
Qi e 9 9w g

1.1 2.
3. 3 4.

~3 2



38.

39.

39.

40.

40.

The remainder obtained when 162916 ig
divided by 9 equals

o1 2, 2
3. 3 4. 7
Tgue gorT Clx, y] # Iorarast

[=(x?+1,y) W faat| e su=t F @
w07 TEr 87

I Iv& 3feass ImEremadr &)

2. | U 3y IUTAE § alg o
Ifuss orSTTaelt 7@ B

3. I vw 3fRgss TuremEd § wg
HHIT TUSIEET § A 3

4. 19 @ vH IS IUETET 8, A A
% 3RS qureTEdr &)

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

1. !is amaxima) ideal
2. [isaprime ideal but not a maximal ideal
3. [Iis a maximal ideal but not a prime ideal

12

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

7 & fiR - R U Hag A= &
T FUA H A

I. fufEg &

2. f# vfafda R & vw Rga suedeaa ¢

3. R % @0 oRwg 3uaaeasl A & fav
f(A) "R=g &I

4. R & @l Hgd suadzaar A & fav
' (A) ¥ea @i

Let f: R - R be a continuous map. Choose
the correct staternent.

1. fis bounded

2. The image of f is an open subset of R

3.  f(A) is bounded for ali bounded
subsets 4 of R

4. f~1(A) is compact for all compact
subsets A of R

41.

41.

42.

A R 2:{0,00) - [0,00) FaT &
x(0) = 0.

afe (x(t))2 <24 focx(s)ds, vt 0,a
foreT & #ia-ar wft 7

. x(v¥2) €[0,2]

2 x(V2)€ [0,
. el 3
2

x(\fi) € [10,w0)

Suppose x: [0, 00) - [0, o) is continuous
and x{0) = 0,

If (x()° <2+ [ x(s)ds, ve=o0,
then which of the foliowing is TRUE?

1. x(v2) € [0,2]

2. x(v2) €07
. (el 3]
4. x(vZ) € [10,00)

u(x,0) = g(x) & 30, #HfQF sEFa
T

=AU, +1—-u=0xcR, t>0F
EC

Lou(x )= 1—e (1- g(xeh))

2. u(x,t)= 1+e'(1-g(xet)

3. u(xnt)= 1-et(1—g(xe™))
4. u(x,t)= e *(1— g(xe"))

The solution of the partial differential
equation

U —xuy+1l—u=0 xR, t>0
subjectto u(x,0) = g(x) is
I ulx,t)= 1-e7t{1—g(xeh))
2. u(xt)= 1+ef(1~g(xe?))



43.

43.

44,

3. u(xt)= 1—et{1—gxe™)
4. uxt)= e t(1- g(xe9)

A % u e C*(B), R & B z&E el
&BH Au=f
?I‘%JTBBWTau+Z—:=g, a >0,

gl B & S1S 91T o9 ng, H AU
T ¥ 3y wF § = Hieaqa ¢t
1. ‘&g wgfadmr ¢

2. JuEd: & g Bl

3. Twda: O g

4, afitfHae % & €

Suppose u € C2(B), B is the unit ball in
R?, satisfies )

Au=finB

u+6u dB, a=>0
o= on : '

* in g

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

it is unique

there are exactly two solutions

1.

2.

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

TIS=AT
F'(x) =Af(x) + Bf x + h) + Cf(x + 2h)

% T ¥ 3f F1 afEor &

2 cHt . —_ 5 — 3
1. RefFU(E) if A= — B=
2
€=
Zem i =2 gp=2c=2
2. RIUE) if A= 2, B= 0= o
2pn i -2 g=2
3. hSf) f A=—-—, B= o,
= -2
C=—1
4 Rf"(x) if A= = B= . C=—.

13

44.

45.

45.

The magnitude of the truncation error for the
scheme

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

I RE™@E) if A=— >, B= -

6h 2h
2
C—_E'

Zgm w45 p=23 - 2
2. REFU(E) iF A_ah'B—'zh'C_sh'
h2 pi : - 3 —

3. hEf(x) if A= sh’B"zh'
2
C——3—h.
B2fea iF A= S p=3 o= L
4 kfU) if A= —, B= 0= 5
FelAT

{u € C1[0,1] i u(0) = 0 AT r[:aa})]([ul = 1]
F @t W[ (u'(1)2dt TR g e
T
. 0 2. 1/2
301 4, 2

The infimum of fol(u'(t))zdt en the class
of functions

{u £ €1[0,1] such that u{0)
=0 and max|u| = 1}
[0.1]

is equal to

1. 0 2. 1/2
3.1 4, 2
A= & P(x),

[ e tpe)dr =x, x>0 % g ¥l
dr (1) 37 = &

. -1 2.0
1 4. 2



46.

47.

47.

48.

14

Let ¢ (x) be the solution of
Joe*tp(t)dt =x, x> 0.Then ¢(1)
equals

i. -1 2.0
3.1 4. 2

ot 75 iz vt w Rig O Rt

gaur OF g =% aex aa Jmey ¢

8% I & e gt wae § O Rig

T gUIT FT A@ifew

1. =T afArmer $r i afa & ar

2. yar aRAmr ff wofg iy F gy

3. R FOT WA W W FohT AR &
- ,

4. T HIONT FIAT TUT W Folg fy &
HTT

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 mementum but varying -
angular velocity
4. varying angular momentum with
varying angular velocity

Bear a % e e o W _a & el
afarflier, geaAer m % &k FOr @ afase
I TF M s W ) aieler g
®OT 6, ¢, F ITAW X, A 6 e
FEALT W FR AT @7 §, S R A
&

1. ma[§(92+¢zsin26)—gcosﬂ]

2. ma E(éz + ¢? sin? ) + g cos B]

3. ma [%(92 +¢? cos?9) + gsinﬂ]

4. ma E (6% + ¢? cos? 8) ~ g sin 6]

48.

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

1. ma [% (6% + ¢? sin?8) — g cos 6]

2. ma E (6% + ¢? sin? ) + g cos 9]

3. ma [% (92 + ¢2 cos? 8) + gsin 8]

4. ma E (62 + ¢? cos?8)— g sinB]

Unit-4 I

49.

49.

50.

Tw wFd 7 40 3ifra omer g qur 60 sife
Far g ) 990 A Tefeowa: vE-ue w1
e, e qerures &, Y e ot § a9
ey o= d#faw dT fr wHE B A
wfdear &

1. Y100 2
3. 3 7 4.

Y60

2/3

A box contains 40 numbered red balls and
60 numbered black balls. From the box,
balls ate 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 1100 2 Yo
3. 3/ 4. 2/
X, Xy, TEAT: waWr @HAE:  d§fed

aeiees aY & o 3 uace £ & |7
& @ xeR & faw f(x) =f(—x) &I
freT Fust & @ Fia-ar @iy §7?

1. mﬁﬁr#%()ﬁi- ek X)) 0¥
2. whwwlw Rt (G + 0+ X,) 9 0



30.

S1.

51.

1 1
3. }’(vﬁ(X1-+ "'*‘Xﬁ) <:0)‘* Py

4, Y. X ¥R ITL(—1)IX; A de

@A g
X, X5, 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?

1. %(}Q + -+ X,) — 0 in probability

2. %(X1 + -+ X,,) — 0almost surely

1 ., 1
3.0 P(F 0+ o+ Xy <0)- 2

4. X X; has the same distribution as

T (-1)';

nﬁﬁ%wrmgﬁgﬁm&ﬁaﬁrm
# N, s &tar g1 A & (N} oF
carg! wiar &, dar 2 & @y sas B
I W & wew wa [20,30] # S8
fn mIw ®a [15,25] # S=dw w

gt &7

15 _ -
L e 10 2. 20e720
3, 18,-30 4, =
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]?
15

1. Ee—“‘ 2. 20e%0
0% 3 a1
3. e 4. 2

15

52,

52.

53.

ycdar Oeed
101 _
f(t)_; 1+e2! Test<®.

o vadT aefees W xawy g1 ar
X+Y

—w <t < oo AT —;-a;raa—wrr}m:r
zgd fEur Sar #
6 1 6 1
L o 2. 1 s
3 1 3 1
3. 7 14912 4 T 9HE?

X and Y are independent random variables

each having the density
[ =24

T 1+t2! Koy
Then the density function of ~—= for

—o0 < t < oois given by

—oo <t < o,

6 i 6 1
L mop 2 L T

31 3 1
3. T 1492 4. T 9+t?
AR & wifdesdar ded wod

8¢ g—-1,—x8 . 7
foo 6) =1t® x""te ;o x>0
0 ;o x=<0

6>0$mﬁ,gﬁwmlﬂ‘ﬁﬁmw
= aefos vt (X, X, n= 28
ar 6 @ gt i swas

1. 7 yfaer 7€ &
2. ———Fl

EL (x-1)?

3. Bl

i (X X)2

n—-1i
4 I (X-1)? el



53.

54.

34.
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Suppose {X,»,X,}n=2, is a random 35,

sample from the distribution with probability
density function

g?

Y L0-1,-x8
fo o) ={re * €

x>0

0 P x<0
with > 0. Then the method of moments
estimator of 8

I. does not exist
. n

2, is E_H——E_Ll P

n

3 s

n—1

40

55.

A B 6 > 0F RAv wiiktear wea

gy = [eTF jfx>p
fe)={¢
Iad e § TAerer @7 e ufagd,n > 5
¥ fav XlaXz;"'.Xn?:l 8 & fav
Taeareaan 3ava
[min{Xl,--- X0} —l%, min{Xy, -, X, } + “‘Tz

a:rﬁeam:gw‘m%l

1. 05 2. 095

1
=%

3. 095 4.
Let X;,X,,-++, X, forn = 5 be a random

sample from the distribution with probability
density function

gy = [e7 0 ifx >0
fGxi6) = {0 otherwise

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

[min{Xl""lX‘n) Hh‘fr min{XiJ"' JXn} +'mTz

for @4, is

1. 05 T2 075

1
3. 095 4. 1-—;

56.

AE fF X #AET 1/2 % o alaaieT sed

| e T U aefes ufaest ) afy

AF TF I &, WREAr geica Wl
_fre=t ;. A1>0

g(/l)—{ 0 ; A=<0

& Wy, T I g pee & det

A 1/A 0 7 3Thel® E:

b

+

-
B oBq e
-

|

Let Xbe a random sample from an
exponential distribution with mean 1/4, 1f 4
has a prior distribution with probability
density function

ORI

A>0
A<0

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

2 1
Py 2 %
X+1
3. X 4, >

Yij=u+riteg (=120 j=
1,2,~,n

W e 9§ p ¥ E, 1 Waga qur
IEUEAES: N{0,02), & dfea g, Eij
FAFA: AT §AW WA N(0,02) F w9
# WRa L owh | oaw j F R
Ty UM g; TEaA €1 AR H F i ITEr
w  wE ot gl A
SStatan SS treatments SSerror FHAM: el G
F AR, ol ITAR FAT F ARG
aur R @t @ derea €



56.

57.

Hy:g? =0 ¥R Hy:af >0

¥ Wer 37 e wEt & @ A
wer =t 8?2

1. @t & Qe T FeATAET &

SStotat = SS treatment T SSerror
2. Sseﬂor~62x2n(a-1)

‘SStreatment

3. Hy, & 3T —f2 20— ~ F, 1 n(a-1)

n{a-1)

4, E(SSprror) = nla—1) (o + no?)

Consider the linear statistical model

Yy =4+t tE, i=12,,a; j=
1,2,-+,n

where u is unknown, 1; are independently
and identically distributed as N(0,07),
gjare independently and identically
distributed as N(0,0%); 7;andg; are
independent for all { and j. Note that 7; is
the it* effect.  Suppose
Sstotalass treatmenttsserrar are total sum
of squares, total treatment sum of squares
and error sum of squares, respectively.
Totest :Hy: 62 = 0 vs Hy: 02 > 0 which
of the following statements is not true?

treatment

1. The sum of squares identity is

SStata[ = 5§ treatment + Sserror
2. Sserror"’a'zxzn(a-l)

SStregiment
a-1
3. Under HO! T SSerror
. nia—1)

~ Fa—l,n(a— 1}

4, E(SS.ror) = nla— 1) (c? + nod)

A (X, Xp) o v ST &\
HFOT FA B, E(X) = E(X) =0,
VX)) =V(X)=2 au Cov(XX;) =
-1 & @] IR '
P() = =%, e 2y &,
ar P[X; — X, > 6] 30 THE

SI08/RSC/17-4 AH—2

17

57.

58.

58.

3. o(V6) 4.

1. @(-1) 2. ®(-3)

o(~V8)

Suppose (X;,X,) follows a bivariate normal
distribution  with  E(Xy) = E(X,) =0,
V(X)) =V{X)=2 and Cov(XyX;) =

~1.1f &(x) = ‘,—:_;J'fw eV I2dy,
then P[X; — X, > 6] is equal to
. ®(-1) 2. @o(-3)

3. ®(V6) 4. o(—/6)

g 20 awh oA @afte @ A 2
* v ey freme fr ween W R
wiad W CHEY & dewd R’
WiEEar & IR § qAhT & O
viadaaa frar Sar §1 AR AT A
Pr Do $EE R S & p.'=':—0, (=

1,410, py =5, i =11,-,20.

forprelt e gease gwgal & geaifda
wEar

83 157
1. 20 2 =

17 31
3. = 4, =

16 16

Consider the problem of drawing a sample
of size 2 from a finite population of size 20.
The sampling is done with replacement

using probability proportional * to  size
sampling scheme. The normed size
measures pq,:r*, P are given by p; =-:—o,

i=1--10, p==, i=

40 11,

, 20.

The expected number of distinct units drawn
is

83 157

L. 80 2. ‘80
17 31

3. = 4, =
16 16



59. ofg g A at w¥wegan (LSD), & &

59.

60.

A # e F ARy S £ o A
IS

l. @& LSD

2. @& yofa: arcedihd AffiFeTT
(CRD) 9 v& LSD @i

3. t% Fw=died @S A@EEIar (RBD)
Ui T LSD

4. & "afad gl @3 e
(BIBD) 9 & LSD =gh

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

1. anlLSD

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

3. arandomised block design (RBD) but
notan LSD

4. a balanced incomplete block design
(BIBD) but not an LSD

W+ A g e (LPP) v Rt

ctx 1 AFT 9fddy Ax = b,x = 0, FF
a=ly 5 5 5 de=[3]
c=(2,-1,1,-9,0)¢, am

x = (%), Xz X3, X4 x5)' & F HeNT FT
wftr o ey, afe sma 1]
#F 398 a9 ST arer T fasey

A=t & @ Flam &7

1. 30T WY FET W x: o)

2. ofdd WER ¥ WIF &7 35¢aH ¢
3. ST WY AT W X, gl

4, IAF WA AT W x5 gl
Consider the LPP:

Minimize ¢tx subjectto Ax = b,x > 0,
where )
1 3 1 21, 2
A"[o S 1R L

c=(2,—-1,1,—9,0)%, and

18

X = (x1, X3, X3, X4, xS)t.
Using the revised simplex method with

—ll]’ which of the
following statements is correct?

current basis as [[1)

1. The next entering variable is x

2. The solution corresponding to the
curremt basis is optimal

3. The next entering variable is x,

4. The next entering variable is x5

HT \PART 'C'

61.

61.

LW & @=0.10110111011110- T &

T, 3R 10 # R @ w aefas
#Ew g, 3|, o ; nfmﬁa:lgsﬁr
aF n, "("“’ —1% sq 3 a8t &, W ¥
a’rmmaﬁrmmﬁﬁmwﬁ
wy-t # gt

. aUF 9RAT = g

2. aUF 3qf@T dEwm Bt
W UiE g 2 2% fav 0w quits
r> 19 ifae ¥ s f<a <

4, aﬂﬁ%.‘iﬂﬂ?ﬁaﬁmmﬂﬁ?l

Let @ =0.10110111011110 - be a given
real number written in base 10, that is, the n-

th digit of a is 1, unless n is of the form

ﬂ';"—”- 1in which case it is 0. Choose all

the correct statements from below.

1. @ is a rational number
2. o is-an irrational number

3. Forevery integer g > 2 there exists an

integer r = 1 such that <a< Eﬂ

4. a has no periodic de(:lmal expans:on



62.

62.

63.

63.
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abema?ﬁtr,arﬂam " 64,

)
d, = n>ab
Gy
& faw, ot faat B oAt & @ s

8 299 n > oo,
1. {d.}aa@wr b & sl A&l ¥ e
HHaRa & 31

2. (d)aBaR@ et a a<b ¥ 64.

3. dyyeRadarg aRa=56 %
4. {d}PoRadard afe a>bh 2

Fora,b € N, consider the sequence

(@)

d, =

for n > a, b. Which of the following
statements are frue? Asn — w,

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

aA & {a,) adaF dEeust w1 oo

FIFEA T A Eoilay —dy | <o @

WA T @1 oat At ¥ a,xn,

x € R @@ ¥

1. R 9 Hg 3 migh

2. R W &9l

3. (—1,1) 3T axad Bl aaemr W

4. AMF (—1,1) W

Let {a,} be a sequence of real numbers 66.
satisfying Yo_;la, —a,_,| < co.Then the

series Y,7" g @,x™, x € R is convergent

nowhere on R

everywhere on R

on some set containing (—1, 1)
only on {—1,1) '

P

(;) 65.

65.

7 & f(x)=tan'x, xeR.q¥

. 8@ x & RATp(x)f'(x) = 1 &1 FATA
FT 30 U 9gua p(x) 1 AT #

2. W U aw qoiE o ¥ T F0) = 0%

3. xR {F0Y(0) 3afEg &)

4. f(")(0)=0,mn*ml

Let f(x) =tan"'x, x € R. Then

. there exists a polynomial p(x) sansﬁnng
pOf'(x) =1, forall x

2. fU(0) = 0 for all positive even integers n
3. the sequence {f™(0)} is unbounded
4. fOYY=0 foralin

A fF neN, xeRF fav f,(x) =

g et A Al a@ B

1. [0,1] 9 f e mmmﬁraa?
sfefa g 2

2. [0,1]R f, veaaea: wfHola dar 2

3, E,l]‘ﬂ' [, TREEET: FEEiE dar &)

A i fy fu(Rdx = [ (&g& fa(0)) dx

1 +ﬂzxz

Let f,,(x) = o lzxz forneN, xeR.

Which of the following are true?

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

3. f. converges uniformly on [z 1]

limy [y fu()dx = [ (lim £,(x)) dx

b

A neN & fav 4, = fomt)n?a‘r

I. F& n & fav 4, = sfaw ag @an

2. ®Wns v R, = awfeaea & ar
STHA AREE 1 '

3. & ond AT A, W ABAA ¥ W 3T

R Bl
4. Jim @) =1



66.

67.

67.

68.

68.

IfA, = fol(lf—i)n_forn € N, then

1. A4, does not exist for some »

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

3. A, exists for every n and the sequence is
bounded

4. lim ()" =1

FHEIT

11% + 135 + 17— 19* =

I & R aredtas Aw ad
2. F AN UF AdEs 73 B
3. & Furdq: | arEdfas {W £l
s %@ A 3w anetE T &

The equation
11% + 13% +17%¥ — 19¥ = 0 has
. no real root

only one real root

exactly two real roots
more than two real roots

P =

A RS R,

flx)= ayx? +axd ++axi @

Rar Smar & SE x = (g, %z, %, ) T

F Y FAUF o IR EL A A T

farrd o ogw e € R

1. [ ®EH HTHAAT g gl

2. X x € R e yauar (V) (x) # 0 §1

5. afE x e R* v ¥ B (7)(x) = 0,
ar flx) =0 &

4. ofy xerrtm T T fx) =0, &
VH(x)=0%l

Suppose that f:R™—> R is given by
f(x) = a,x% +azxi + - +apxi, where
x = (%y,%z,',Xy) and at least one g; is not
zero. Then we can conclude that

l. f is not everywhere differentiable
2. the gradient (Vf)(x)=0 forevery
x €R®

20

69.

69.

70.

70.

3. if xeR" is such that (Vf) (5) =9
then f(x)=0
4. ifx € R™ is such that

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

o B S, (o, f) € R? &7 Aoeay & @l -
x%yF
Jx2+y?
o Szw siafased &

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

fla.f): a+4p8>1}

= 099 (x,y) — (0,0).

B =

Let S be the set of (&, 8) € R? such that
xFyf
JxE+y?

Then § is contained in

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

{(e,B): a+4fF > 1}

- 0as {x,y) — (0,0).

b

Hd n ¥ FH A n h GAF & JRAdR
Tgaal 1 ey @Al Vv w faadn B
areafas gt ag,aq, -0, B AT HL
p eV & fav,

3= {|p(a)|:0<j<k}
V U U Al Y gt AT &

AR A k<n
Aax I k=n
aRk+1<n
TR k=zn+1

oo

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

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

definesanormonV



71.

71.

72.

72.

21

onlyifk <n
onlyifk zn
ifk+1<n
ifkzn+1

BN~

A fE OV, 3t @ 3O sag ad R A
T T AN, W x & agual A Ay
g ¥ AR 5 T =d/dx, V& 38 a&

U T@F FHATOT ¥, T FaweT F 3.

St Bl e & & wla-w wd ¥

1. T =gerAvia §

2. T @ v yfAeefOF @ 0gl

3. 09 e WUR § ToEd wnder v
e YT B

4 {L1i+x1+x+x21+x+22+2%)
ITUR & [T 7 & 3ege Aot #

73.

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 "4

2, Oisaneigenvalue of T

3. There is a basis with respect to which

* the matrix of T is nilpotent.

4. The matrix of T with respect to the basis
{L1+x,1+x+x21+x+x24x3)
is diagonal

AW & m,n,r wplaw dEard & A 4
areafas wiafedt gvq wF mxn ey
af& (AAY =1, gl | UF m X m dc9F7F
HISYE §, aUT AL, gy A @ aREd §En
T fsad o g wwd €

m=n 74.

1.
2. AA sgeraoha B
3. AtA=gmseoig §)
4. I m=ng, o A =gEaohT B

Let m, n, r be natural numbers. Let A be
an m X n matrix with real entries such
that (AAY)" =1, where [ is the m X m

S/08/RSC/17-4 AH—3A

identity matrix and A’ is the transpose of
the matrix A. We can conclude that

I. m=n

2. AA%isinvertible

3. A'disinvertible

4., ifm = n, then A is invertible

W+ B AT n x narefaw smegg §,
A% = A% wy| ar

1. AF HiFcrOe 7= ar ar oar 1 8

2. AT st ey € e st

vt 0 1§
3. I (4) = 3R (A)
4. sfa(I—A) = s@(—A)

Let A be an n X n real matrix with A% = A,

Then

I, the eigenvalues of A are either 0 or |

2, Ais a diagonal matrix with diagonal
entries 0 or 1

3. rank{A) = trace (4) .

4. rank (I = A) = trace (I — A4)

R n x n 3Tegg B & fAvw, #Et B By
YT FARE N(B) = {X € R™: BX = 0} &1
A4 7 ATw 4 x43m=g @

dim(N(A —2D) = 2,

dim(N(A—4D) = 1am afd (A) =3 &
| dr

1. A & et 7wt 0,29 4§
2. ®RIOF (A)=0

3. Afawo a8 &

4. @ (Ay=8

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

rank (A) = 3. Then

1. 0,2 and 4 are eigenvalues of 4
2. determinant (4) =0

3. Aisnot diagonalizable

4. trace (A) =8



75.

75.

76.

76.

71.

waﬁmaxaaﬂ?q\ﬁ##m-ﬁ

fvieRr &2
1 2 3 0 1 ¢
1.]0 4 5] 2 [—1 0 0]
0 0 6 0 0 1
1 2 3 0 1 2
|z 1 4] 4, [O 0 1]
4 1 10 0 0

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

1 2 3 0 10

L. [0 4 S'l 2. {—1 0 0]

0 0 6 0 01
1 2 3 0 1 2
1214 oo
4 1 000

AW B H e awafes Read @afe § g
Mc H vw dga W@+ swAfe g A6 &

X €H\WM ¥ 7 & y,eM afs
lIxo — Yoll =7 (llxo — ¥l + ¥ € M} &I &

1. U UE y, wEfET B

2. x3l1l M

3. yolM

4. xo“yo.LM

Let H be a real Hilbert space and M € H be

a closed linear subspace. Let x, € H\M.

Let y, € M be such that

ixg — ¥oll = inf {Ilxg — ¥l : ¥ € M}.

Then

1, such a y, is unique

2. x L M

3. ywlM

4, xo—volM
31 2

nﬁrﬁm:b 2 3]azrr,XElR3$m
2 31

Q(X) = XtAX, &

77.

78.

78.

1. A% &8 & oa o a= &
2. A% g wfdea®s aw o= §)
3. QX)) =0wHTX e R?P & fav)
4 QX)) <0385 X eR® & faw
3 1 2
LetA=1]1 2 3Iand

2 31 ,

Q(X) = X'AX for X € R3. Then

[.  Ahas exactly two positive eigenvalues
all the eigenvalues of A are positive
Q(X) =0 forall X € R3

Q(X) < 0 for some X € R3?

B

kjli: 04

LN

1+x%2 7 11
A= 3x 2x 4 |; xeR.

8¢ 17 13
I =i ar

1, AQx) #1 3ffaefs 79 08 35
x € R & fomg

2. fFr frx e R¥F o0 A(x) &1 v
HRFTF AT 0T &

3. @l xeR & BT Al) @ wffeeow
A 0l

4. & x € R& fav A(x) sgeraoha Bl

Consider the matrix

1+x% 7 11
AX)=| 3x 2x 4| xeR

' 8x 17 13
Then

1. A(x) has eigenvalue 0 forsome x € R

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

3. A(x) haseigenvalue 0 forallx e R

4. A(x)is invertible for every x € R

S/08/RSC/17-4 AH—3B



79.

79.

80.

80.

#e & f=u+iver adT doRe wed

€ J@ & awedafas gur fOwfeaa smr

wAT. w,v B IR W oaeC & WU
_ _ [ux(a)  uy(a) %
‘3\!3-'.!5‘ 3'"521,5 ja—[vx(a) vy(a)]
g ar

f v Tg &

I

2. fed < 197 T 99 E

3. [ NEWHT, TH HW Had gl

4. f @ WU F e wa e 19
HfOF B

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

e [uxccu uy(a)]

ue(a) vy(a)
is symmetric for all @ € C, then

f is a polynomial.

f is a polynomial of degree < 1.

[ is necessarily a constant function.
f is a polynomial of degree strictly

greater than 1.

=

mf(z):f%wﬁﬁ|mf$
1. @ quist g3

2. @l @ quiteRt @)

3. w1 BYH quisl W

4. W 4k+1, k€ Z F I qulw @

. P _ sin{mz/2)
Consider the function f(z) = ~Stnms
Then f has poles at

1. all integers

2. all even integers

3. all odd integers

4. allintegers ofthe form4k+ 1, k€ Z

23

81.

81.

82.

82.

83.

AR TR f(2) ==, 2€C z%0
R faar| aR ¢ A d TERar g ua
B ava & g #1 fafdse owar &,
C\[0} =t f A=RRT war &

1. U ged TF|

2. U @ IF|

3. IQH @ IR Th W@ dF]

4. 3EIH F TG S TF 1@ aF

Consider the M&bius. transformation

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

I. acircle.

2. aline.

3. aling passing through the origin,

4. aline not passing through the origin.

G = C\{0} R aReRa fas= waedt f(z) &
& fhaFd v, ¢ % d8d ITHHTTE W
f(2z) B FEAAT: wlaasted F+r wgal

H G FeTwa G 2
1. exp(z) 2. 1/z
3, z? 4. 1/z?

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

. exp(z) 2, 1)z
3. z* 4, 1/z%

T quis nz2 & v, At B o swnt

W FHAAT WHE S, & U1 A, AT GHg

¥l A TR U & e qedew afdeEs

et # oAy ¢ F R F @ owd

FUT - &7

L W Ules n>2 & fe,ws snges
THTRINAT 3:5, — C* &l

2. WYidknz=2 & fow, v efada
HITw THRINGAT y: S, — C ¥



83.

84.

84.

3. g uih n 2 3% fav, v ages
TAFIRGT x: 4, - C &

4. @ Plw n > 5% v, g
AR y: A, = C* 7% &

For an integer n>2, let 5, be the
permutation group on n letters and A, the
alternating group. Let C" be the group of
non-zero  complex  numbers  under
multiplication. Which of the following are
correct statements?

I. For every integer n =2, there is a
nontrivial homemorphism y: 5, = C*.

2. For every integer n =2, there is a
unique  nontrivial  homomorphism
X: S, Ch

3. For every integer n >3, there i$ a
nontrivial homomorphism y: A, — €.

4. For every integer n =5, there is no
nontrivial homomorphism y: 4, - €.

W & O QUi - wEEad {1.2,..,10}
W, @ Z,-AW F wAA F FATAT A
aq & R={f:{12..,101-2,} | &
Belat & fAg A wur flqen AT gwd
vF FARGHT aET R ¥ BT wuet A
¥ F-d 78 &

1. R#Y ww Fefada 3favs Tursmas B
2. R¥ Yo IS AUeNae, 3fedss
3 &1
R#Y 3R sqoramafaat Hr FEar 51181

4. R& 8 ¥aud #hEH ¢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?

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.

Ll

24

85.

85.

86.

86.

87.

87.

1L Qlx]

e geat § ¥ sl ATY TS
"id (PID) &7

2. Z[x]

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

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

I Qx]
3. (Z/6T)[x]

2. Z[x]
4, (Z/7Z)[x]

HH 1% G U wqg § AR 125 @1 e
FUAT 7 F FlA-F JFIHa: T F7

G &1 U HIes JAAT 39 B
G ¥z oF 30T I9wAg ¢

G & Fg v AfT 581

FE 25F TF 3UEHF

L

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 hasorder 5 -

4. There is a subgroup of order 25

A {6 R d08HE P 0F AR 07 g,
TN aeR &F AT a2 =a )l T FUaT &/
dHAd N E 2

1. Y@ W 9T FE g

2. AW acR & AT 2a=0 %

3. ¥ aeR & RAT3a=0 B

4, R ¥ U= 39qad Z/2Z %

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

1. There is no such ring
2. 2a=0foralla€eRr
3. 3a=0forallaeR
4, Z/27Zis a subring of R



88

38,

89.

89.

96.

Z[x] % Tow=r agual # w9 swgaong § 2

1. x*410x+5
2. x3=2x+1
3. xt4+x?+1
4, P +zx+1

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

I. x*+10x+5
2. x¥-2x+1
3. x4+ 41
4 X*+x+1

A fR X wd wiftafaw aafe &) 7 &
ACX3NFT & x,yEAF AT x~ ¥y
CCAE T x,yvEC &N x € A% fom,
qitea &§ R }
C)={yed:y~x}g
C)=Cly)=x=y
CEY=CO)=x~y
COINCy)2d=x~y
CINCY)zd=Cx)=C)

P L by

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

. CR)=C)=>x=y

2. Cx)=Cy)=x~y

3. Conc(y)#d=x~y

4, COINCHY)+0=Cx)=CW)

A& R X v wiftufos anfe & aar x

TF IqHATe YR B89 &5 Y - X, R

yfafy & faw) wd FuaEh a7

. af v #r sumgwfee gifeufadr &, ar ¢
"ad gl

2. °9f idga &, Y& sumafee
wirenfadr 1

25

90.

3. R X & faga sewHARE Y|, @ i(U)Y
W IYHATE Fiftufad & fga e
IwRATadt U Y& faw X #F Raa 8

4. =g X Fr d@gad IvwAcy §, O i(U),
Y W InwAfee wifeafadr 7 faga aal
Fugeeaa Uy & fm, X F faga

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):

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

2. If{ is continuous, then ¥ has the
subspace topology

3. If Y is an open subset of X, then i(l/) is
open in X for all subsets U/ € Y that are
open in the subspace topelogy on Y

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

91.

91,

TIURET Jashd TR

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

y(0) =y, € (0,2) & 3, & g W
oy ar

lim,,e y(t) HHT WeTT &

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

y'(t)=—-y*+y*+2y -subject to
y(0) = y, € (0,2). Then

él’rg v{t) belongs to

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

2. {=1,2}
4, {0,400}



92.

93.
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& 7 # HiEaeT Aaue [0, L) #F ¥, @

dz 2
{dxhz » x>0 93,

2z =1

& i &1 eSS e (0,408, O
T wuat # w0 vl

1. Ll = 1, LO >1
3. <2, Iy =<1
4. Li»2, L;<1
If the solution 1o 94.

, x>0

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

[E=zz , x>0
dx
z(0) =1

is [0, Ly), then which of the following

statements are correct?

. Ly=1, Ig>1

20 L=1, Ly=1

30 12, Iy =1 94.
4, Li>2, Ly<l1

xy =19 u=5% 3ha, ¥+ JaFHa
x_—+yua—'—;‘=—xy-for x>0 W R

1. Jdgxy<19 ¥ dtu(x,y) & #feaa &
T x>0,y >0 & B0 ulx,y) =u(y,x)
gl

2. FExy 219 ¢t ulx,y) @ aftag &
Frx>0,y>0 % fAvw

u(x,y) = u(y,x) 8l
ou(l,11)=3, u(13,-1) =7

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

Consider the partial differential equation
x%+ yu-:—; =-—xy for x>0 subject to
u=5Sonxy=1. Then

I. 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
ulx,y) =u(y,x)forx>0,y>0

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

0z iz

y 4= =

x(p* +q%) = zp; I 3y

p=
& YT FATRS AR g x = 0, 22 = 4y,
FERA g A x=1a4 y=1% Toa
S FEH H IwaTlT FATUR T &

1, z=-2
2, z=2
3. z=+2+2VZ
4. z=—J2+2V2
If a complete integral of the partial
differential equation
dz dz
2 2Y — oy = g= —
p*+a)=ap; p=2- q 3y

passes through the curve x = 0, z2 = 4y,
then the envelope of this family passing
through x = 1 and y = 1 has

1. z=-2

2. z=2

3. z=+2+2V32
4, z=—J24+242



9s5.

95.

96.

96.

UF HEFAANE BEA iR o R § [T 3aw
fasmer fr oftsm wt

flx+h) - f(x)
h

(Dxf)(h) = i h>0.

9 h=h(1+ €) & gEmat o At
oF Fad e > 0F v, T 5
er(h) = f'(x)— (DI,

ex(h) = (DofYh) — (D)(R),

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

o f(x+h)= fx+h) Ear

e;(h) =0 ash - 0.

e;(h) =0 ash = 0.

e, (h) > ef'(x)/{(1+¢€)ash - 0.
e(h) >0 ash- 0.

e -

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

fe+h) = fx)
h' 1)

(Def)(R) = h>0.

Consider numbers of the form A = A(1 + €)
forafixed ¢ > 0 and [et

er(h) = f'(x)— (DLF)(M),
e(h) = (D.f)(h) — (D) (R).
e(h) = e, (h) + ey(h}.
Iff(x+h)= f(x+h), then
1. eq(h)—=0 ash -0,
2. ea(h) =0 ash—0,
3. e (W)= ef ' (x)/(L+€)ash = 0.
4, e(h) -0 ash -0,

A & Yy = Yoy + Ay (= 12.,N)
Yo =1 & WY F y, GAYH FAT & T
O<h<l1%F MU, Nh=13ar

l. yy—=eas Noow

2. yy—et asN oo

3. y=014+n"

4. y, =1

Let 1y, satisfy ¥, =y,_{+ hy,_, with

Yo=1{n=12..,N) and for

27

97.

97.

98.

0<h<i1, Nh=1. Then

l. yy—meas N-oom
2. yy—-et asN-o oo
3y = (L+R"

4, y, =21

A F y(x), HATEA GAERLOT

y(x) = x — [ xt?y(D)dt, x >0 F & B

@ x = VIW T y(x) F A W TAHA &
1. 2.

4.

St g
SR

3.

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

y(x) =x— f:xtzy(t)dt, x>0

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

5 )
o[~

3.

HHRS THFRTT

y() =1+ [ K(x, t)y(®)dt, i
K(x,t) = {coshxsinht, 0<x<t

coshtsinhx, t<x=<1
Fed A=-13u A=3& v § w90
x? 3
1. —?+5—tanh1 auar

1 3cos2x
+ (cos 2—-2sin2tanhl + 1)

2
2. —x?-l-%—tanhl aur

1( Jcosh2y + 1)
4 \cosh2-2sinhZtanh1

2
3. X?+-Z——tanh1 aur

1 ( 3 cosh2x 1)
4 \coshZ—-2sinh2tanh1

2

x 3

4, ?-f-z—tanhl T
l( 3cos2x _ 1)
4 \co52-2sin2tanh1
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98. Thesolutions for A=-1andA=3 of intersects the curve y = y(x) along which
the integral equation the boundary point 8(x,,y,) slides at an
1 angle
y(x)=1+2[ K(x.t)y(t)dt, where
Kix t)z{coshxsinht, D<x<t . w/3 2. w2
’ coshtsinhx, t<x<1 3. m/4 4. w6

are , respectively,
P d 100. .t f» R?*97 U U As B ¥ A1 & f

x* 3
. == +3—tanhl and qur a,C%(B) & @ %

1( 3cos2x +1 _
4 \cos2-2sin2tanh1 ) u € C*(B),I(w) =f (Ivul® + fu)dx+J aulds
8 28

H AAFRA ¥ 7R B 7 vehe afgeiE dw
T A s P

i ( 3cosh2x + 1)
4 \cosh 2~2sinh 2 tanh 1 1.

x 3
2. —?+—2-—tanh1 and

~28u+f=0 B & am
M qu=008BT
an

2

3. £ 4+3_tanh1 and
2 2
1 3cosh2x : 2, —2Au+f+a=0 B H gw
;(coshZ—ZSinhztanhi_l) %zo B aT
z
4, Jr?+%—tamh'1 and 3. —Au+f=0 B #&qu

1 3cos2x

L — 2%+ au=008w
4 \cos2-2sin2tanh1 n

4, —-Au+2f=0 B &aw
39, wAAF 2%%+ au=00BW

1) = 2 fte) [14y7 et ax

100. Let B be the unit ball in R2. L&t u €

7R, S [ (6,y) # 0 81 9 A C2(B) be a minimizer of

f4g A(xp,y,) W RuRa fwar e, @ Ant

& gfirona B(x;,y;) aF y = ¢(x) F FR 1) =[ (Vul? + fu)dx+ f a ulds
SAHE B AN AT y = y(x) g y=(x) & B 28
gfa=afd =T &, ey gatac 9o ﬁ_ﬁ 'wherze f and a _are continuousl functions
P % S in C2(B). Let 7 denote the unit outward
(ry,y1) FEHRAT & & normal. Which of the following are correct?
L a3 2. /2 . —2Au+f=0 inB and
3. n/4 4, n/6 P
Ftau= OondB
n
99. Consider the functional 2. =2MAu+f+a=0 inB

du
- and —=0ondB
) = [ flxy) J1+y7 ™™ dx o
3. =-Au+f=0 inB

where du

and 2—=+ au=0o0ndAB
f(x,¥) # 0. Let the left end of the extremal an
be fixed at the point A(xg, yg) and the right 4, —Au+2f=0 inB

end B(x;,y,) be movable along the curve

du
y = ¥(x). Then the extremal y = y(x) and 2 7=+ au=20on 0B



101.

101.

102.

AT & g, 9 p, (@ =1,2,..,0n) FHAW
g fduis @ rdgd w9
afy H el & fafése avar & aw q,
(FE a=a, ¥ 0w e A
p ar e weleolt & @ wla-d weme

L fa= -2 da=pmVo
By Ipa

2, .ﬁazga[%s .a‘:"_gaf;v

. By = 0 day =50

4 Pay= "3em  de =0

Let g, and p, (@ =1,2,..,n) be the
generalized coordinates and the generalized
momenta, respectively. 1f H denotes the
Hamiltonian and q, (for some a = ) is an
ignorable coordinate, then which of the
following equations are satisfied?

. aH dH
L Pa = _aqa:qa_=apuvva
. aH . aH
2 Ba= g Ga= g, V@
. _ OH
3. pdn - 0’ q{tu - _apau
8H
pan aqaui qao

fFy welhr o & fow, sfaw fomaw
Y ¥ fF T+V=E% =g T.V aw
E ser: fese wva € anfaes s, fsa =
qU FA St A AR WA H O3]
gRadsr 1 §(4) s war &, aw p,
o g, (@=1,2,..,n) FAY AHHT
" @ emadEa R wt fafdse
g g, ar

1. &fTde=0

n
2. é‘prd'dqa=0
=1

29

102.

n
3. 6[ Z GodPa =0
a=1

1t
+ af Z(Padqa + qqdp) =10
a=1

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

1. §fTdt=0

; n
2.. SJ.Z Paldqe =10
a=1
n
3, 5fzqadp,,=o
a=1
I3
b 5[ (adda +audpe) = 0

=1

103. A 5 ce R TF 3= &1 A7 & X, Y

FERo® W §, TgFd RS Gefeq Felel

_foxy, A 0<x<y<],
flxy) {0’ P,

¥ | B o ¥ @ AR T

1
. ==
8
2. c¢c=28
3. XamyYwEas €l
4. PX=Y)=0
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103. Letc € R be a constant. Let X,Y be random p =2 p 2P p. . =1
. el v . . 0o oL = Li+1l — e fii—1 —
variables with joint probability density 3
function i=1, Pt! =0 :urzw |
_(cxy, f0<x<y<]l, o wudt # @ Fla-d ad &
fxy) = :
0, otherwise
I g
Which of the following statements are o} gl 31
correct? 2. {Xx,) &%= g
. 3. P(imp,e X, =0} >0
. e=g 4, P(lim,_ X, = +o0)>0
2 ¢c=8 .
3. XandV are independent
4, PX=Y)=0 105, Let{X,}be a Markov chainon {0,1,2, ...}
with
104, # fF {X,,n > 1) WA wAAA Poo =2, Por =3, Piin1 = 2, Pica = 31
(-1, 2) axfeos W § Bw sudt & & i = 1,P; = 0 otherwise.
#a-R q@ & Which of the following statements are
n correct?
1 .l_z X; - 0 AfPTaa; 1. {Xn} is recurrent
= 2. {X,}istransient
3. Plimp,eXy,=0) >0
4, P(lim, e X, = +0)> 0

gt o

. fAftaaa: 106. T wuet F @ Al-w o B

3. Xy, X, .} =299 A : o .

4 :j:fp{i 1X 2 }}— -1 9T AvTaa: o <
' 1z ' ' FA-XFH TF 70 A>T §

2. Uw URfAT yaee Al Juar &

104. Let {X,, n = 1} be i.i.d. uniform (-1, 2) A T ey g

random variables, Which of the following

statements are true? 3. U MU HEEN AE JEe F
1ix o slmost surel farT @ Jrawr &0 @ awd ¥
-_— . =3
nds i almost surely J— " ; »
YA T FH-H-FH TH Tl dT B
n
1
2, 223; z—z 2i-1{ =0 _ _
N = 106. Which of the following statements are correct?
almost surely 1. For a finite state Markov chain there is
3. sup{Xy,Xq ...} = 2 almost surely at least one transient state,
4, inf{Xy, X5, ..} = —1 almost surely 2. Fora finite state Markov chain there is

at least one stationary distribution.
3. For a countable state Markov chain,
every state can be transient.
105. == % {X,)oF AwiE gwer & {0,1,2,...) 4, For an a‘peri‘odic countable state Markov
chain there is at least one stationary
W, AR distribution.
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107,

108.

108.

mﬁf?ﬁXmA>OgrﬁrwamraT'aﬁr
de &1 AW Hm gl a > 0 fua
| gefees aY ¥ & oR®a w1 &

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

e At # A FlE- w9 B
Pl4<yY <5)=0

Y v IOleeR dea & Heuor #ar g
Y vF aral dee T Heaeer T g

-

Suppose X follows an exponential distribution

with parameter A > 0. Fix a > 0. Define the
random variable ¥ by

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

Which of the following statements are
correct?

. P4<Y<5)=0

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

4, Y follows a Poisson distribution

AT F (X, ... X, )} 0 TRRow BT
AT Usied Gele?

fl;8) =2e 0l o0 < x < oo ST

0 €R & ¥ e gam| fr Feat & &

FlA-H T &7

1. 0% 3TaqgH Wdar Ao
,1—,2?=1X:' 1

2. 8 % AU I, X, vF qaea ufdgd= §l
6 T ITUAH FHIAAT HHAF qATT
Wi &7 vF FelA B

4, Tovr afyeror AT Hy: 6 = 0 a1
Hi: 0 # 0 & AT THEAEAS: YFTAR
giieor &7 sfEac 78 B

Let (X4, ..., X,} be a random sample from
the probability density function

Y Uer TAATHT §E T IHETHIOT HIEAT B

fix;8) =%e"x'9';—oo < x < oo where
BeR.

Which of the following statements are
carrect?

1. The maximum likelihood estimator of
L1
8 is — YL, X
2. T, 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:8 =0 vs H;: 8 # 0

TRETOT TR Hy: 0 = L&A Hy:6 ==,

Sl 6 UF wardt arefoes WO AT §

o faandl wwt fF X Jwn Y owaret (6) 95
& forwrer 0 v aefoow wioedt &1 B
giteror AT ov =]

I X=0a (X=1aW X +Y <2);¥
FFRL F|

BT & @ Fa-d TE B

. PR [qR]=e ' +2¢7°

2. PFERUFR]=1-lemt —e73
3, qfievor T HNRT E e '+ et
4 Qﬂﬁwﬁarﬁa%%e"ue'i

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

random variable. Let X and ¥ be a random
sample from Poisson (8) distribution.
Consider the following test procedure:

Reject Hy ifeither X = Qor (X = 1land X +
Y < 2); otherwise accept H,.

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

N

2. Pltypelterror] =1 —ée“l —e
3. Sizeofthetest is e™ +¢e~2
4

1
Power of the test is %e‘l +e 2



110, == & {X,,...,

110.

111.

X, ) v aeiRow ufage &
St TRAFAT 9 Fee f(x) IFT UF
det W 9Tt §1 weaar At wieror

(LRT) & 3q@nT s e qlveror g#ew
o7 faamd

Hy: () = ——e“x‘ T

Hy: f(x) =5e""'

T wel & ¥ s wd P
1. frdr o LRT =7 yfdaey 78 &y

2. mﬁwmlxd X FT TR
He &

3. HEheRar wid XZ,..., X2 &
Hod gl

4, FEFRAT Sig 50w A §
[ (IXii"'l)z. = C}-
io1

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).

¥4

.
Hy: f(x)—-:Ee 7 vs

Hy: f(x) = ;e

Which of the following statements are
correct?

1. There does not exist any LRT.
2. The rejection region is a function of
XL 1 X
3. The rejection region is a function of
XZ,., X2
4, The rejection region is of the form
L, 0% - 1)2 2 ).

" X, Xy, . X, WEA RReE W
& TS99 e Wad deF HAT F(x—0,) ¥
vy, Y, |ud amRos W §
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111,

112,

#r W Gdd ded W F(y — 6,) B
qI&TT HAEN Hy: 6y = 8, TR H,: 8, > 8,
o frall aet &F X, Xy, ., X0 Y, YL Y
# FARAT FAW R, Ry, ... Ry, Ry Ry, .., Ris
%lqﬂwﬁa # 5

T, = ZR aur T, = ZR
ﬁﬁmﬂﬁmﬂ'w#

1. Hy & e E(Ty) = E(T,)

2. Hy® 3eliet E(Ty) = 52.5

3. T, 27 @ %7 |a&hal

4. T A T, & HUR W REo-go
TYEYT F I9ART FE A WWT A
Ty = 77, @ddr a7 5% 9T &l §

Let Xi.X5,...,X; be i.id. random variables
with common continucus distribution function
F(x—6,) and let ¥}, Y5, ..., ¥; be Li.d. random
variables with common continuous distribution
function F(y — 83). Consider the problem of
testing

H0:81:= GZVS}hj81:> 6}

Let Ry, Ry, ... Ry, Rg, Ry, ..., R14 be the ranks of
X1, Xy, o X2 V0, Y5, 0, Y, respectively in the
combined sample. Define

7 14
T, = ZR,; and T, =ZR,-.
i=1 =8

Which of the following statements are true?

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

E(T,) = 52.5 under H,

T, 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.

Bl =

Us Feater et F el mT & 380 AAt A =R
Y 7 e = e aRaRar desr 8

g (01 [2]3 ][4 ]5
&
FRETRET

g2 (121 |91 |50 |19 |7




112,

33

B U gal ¥R A 9 amt @ A
1.49 &1 &5 T% ST AT IS &
Hy: et &7 dest warar B

YO ¥ HYR 9T GRS gegar F T y2-
fdesia &1 #19 1.27¢ 38+ BRI o\ w
LD

Xbose = 1.64, X3055 = 115, XGose =
12.59 and x§gs5 = 11.07,

et & @ w98 wdr v

1. arRiwar T 5% 9 Hy e R A8
faar FraT)

2, x? —vufaestst v wadaar ®ifE 581

3. Hy% 3ther wral & ofd-uraa &t
Ieaar GHfaar Ieaw (MLE) 1.49%)

4. Ho#% antha, el 3w of adq ow it
¥ ¥9% v Nd TR qrEn, FEH
WRASAT T MLE 2.49e 1492

113.

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

Numberof |0 |1 2 |3 (4 |5
goals

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

113.

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 y?2-
statistic for goodness of fit is 1.27. Given
X40s.6 = 1.64, Y3055 = 115, X5 956 = 12.59

and xZos5 = 11.07, which of the following
are true?

1. Hpis not rejected at 5% level of
significance.
2. x*-statistic has 5 degrees of freedom

3. Under Hy, 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

TAAW ¥ = XB + ¢ T fa=l, s@i
Vi

Y= yEz X = ((xij))nxp oar
; o

ﬂ=lfl}. e=|?u
By €.

E(e) = 0au D(e) = o, ,p <n

A W XTXg=XTY A ¥ RAe A
¥ FlT-¥ wy &7

1. afE CTR awnwerira §, dF CTR & Assaw
YWaw =¥ ansas (BLUE) CTR &1

2. IR awr A IR SR >p ¥
wh s gada sad FFead

3. 3 TR (X) < p? A T Waw
TSR Fdlel HFaaa A8 &

4, ¢?@r FARAT HFAR

(v =x8) (v = xB)/(n-p)

Consider the model Y = X8 +¢,
[
where ¥ = J’z , X = ((xfj)) and

nxp
n

A .
3:[5], €= 62

By €

E(€) = 0 and D(¢) = ¢?l,,,p <.

Let £ be the solution of X" X8 = X7Y.
Which of the following are true?
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[. 1 CTB is estimable then C7 f is the best
linear unbiased estimator (BLUL) of
g

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=xp) (Y =xB)/(n—p) isan

unbiased estimator of a2,

AW & X, dUT X, T@dT aRfios W §

o7 & 9% & N(u, o?) 9 &, @

HERG*>0I A ™ 0<0 < 2
_ [ cosf Sine).mﬁ%l’z

" \—sinf cos@
(YL ¥o)t = AX . X = (X, X,)t & @y faa

FEAT # F BT-d @l 87

1. Y =Xdew # T qur A Ay
u=0 ¢l

2. Y=Xwea #, ofy aur A7 af
p=08=0 %

3. Y, dur Y, wEaad §)

4, Y, Y, BEettd @ a2

Let X; and X, be independent random variables
each having N(u,a?) distribution, where
HER >0, Let 0<0<2r and A=
(520, Sn3) " pw = - ax
with X = (X;,X,)'. Which of the following
statements are correct?

!. Y = Xindistribution if and only if £ = 0.

2. Y = X in distribution if and only if
=20 8=0.

3. Y;andY, are Gaussian.

4. Y, and ¥, may be correlated.

116.

et & X, W X, & ®W\EA N,(0.2)
aeRes W &, Jfy (2) =p & 9yl A4
F AvE pxp@Affa egg ¢ ol r &
Yy, T A7 = A B B ot & sy
T B

. X{AX, ~x}

2. XTAX; + XTAX, ~ 23}

115.

116.

3. XTAX, + XTAX, ~ 2x2
4. XIAX]_ +X'2rAX2 “"Xzzr

Let X; and X; be two i.i.d. Np,(0,%) random
variables with rank(ZL} = p. Suppose A is a
p Xp symmetric matrix of rank r, and

A% = A. Which of the following statements
are correct?

. XTAX, ~ x?

2. XTax,+ XTAX, ~ 2x2
3. XTAX, + XTAX, ~ 232
4, XTAX: + XTAX, ~ x3,

WA N @ uw aRiEa @At w Ry
gruRer gfovrgsr w@fgd widags  gomed
(SRSWR) & 3iadfld A& & 399 n &
gfagd & 3R w, gfagd sew R
R arefess wied n & 3mgR W, JEf
yfagsl 4 TRt & w@a & SRSWR worelt
@ et e & siada Ree S
g A & wfaed amew 1, ¥ @
yor(Ty) = waeon(T,) & AU ¥
T & & 39gEd giaey Sla-d &

TR AT a7 §
TR aranka gA £
TR AT BAA

T THOT A E

hadii e e

Consider a finite population of size N. Let
T, be the sample mean based on a sample of
size n under simple random sampling with
replacement (SRSWR) scheme. Let T, be
the sample mean based on a 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(Ty) = Var(T,)
to hold?

Strata sizes are same
Stratatotals are same
Strata means are same
Strata variances are same

tal
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W b,v, 1,k AGFT U Hafad ot @s
HiFFeTAT (BIBD) wT foan, el v 3uart &
T wHead A # bl H UcAF F kITR
F, 3fReeuar F 9w IR r 97 @ §,
aur IwER A & A A SN afed g §
gAF E3 A ¥ ITER W 3EEF W
HfhFeaen sl ARl g1 @ FA AT
¥F fav 3= & o s ad ¥

1. d§ W& BIRD #i
2, 9edE IYER (b —r) €R BT &1
3. 3TER fr g oS U & @ A

(b—r+ )X gar &l
4. bk=vr

Consider a balanced incomplete block design
(BIBD) with parameters b, v,r, 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.
following are true for the new design?

1. TtisaBIBD

2. Each treatment occurs (b — r) times

3. Each pair of treatments appears in the
same block (b — r 4 1) number of times

4. bk =vr

A R aeRed 9T X A wRd
Eecd WWT—IT%‘

oy _ (e — ISR x>y
f(x)—{ 0 X< u,
Hﬁa>0,—m<p<m%|ﬁmm
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Then which of the .

118.

119.

119,

T a > 0 & T vF FUAA FaT B
sl o > 0 & AT v g e
FG a >0 & v v qUAW Here Bl
Fo o >0 & v vF g o gl

BN =

Suppose the random variable X has the
following probability density function

oy = RO

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

1. anincreasing function forall @ > 0

2. adecrgasing function forall ¢ > 0

3. anincreasing function for some & > 0
4.  adecreasing function for some @ > 0

59 wHEr w ot
2y + 3y, +5y: + 4V y +y, <1,

2+ SLhyst syt sl
qU y 20, i=1234

¥ st sfteaaiga & Fean A

1. 8% @A

2. 83w 9% 9=

3. 7% WA a1 3WY AOF
4. 74 §AW AT ITY FH

Consider the problem:

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

N+ Slyty sl <],
Yoty =1 and y; = 0fori= 1,234
Then the optimum value is

l. equalto8

2. between 8 and 9

3. greater than or equal to 7
4. less than or equal to 7
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120. 3 1% Ceyuxz, X3, 24), %0 + %2 + X “’jx'* 120. Let (x4, %;, X3, x,) be an optimal solution to
TR0 AT & g §, Suaddt the problem of minimizing
X1 + X2 > 300 ,

X5 + x5 > 500 Xy +Xo+ X3+ Xy
subject to the constraint
t 4%, > 400 j onstraints
X5 +x, 2 300
Xy + %, = 200 1
X3 + Xg > 500
% 20,x,20, x3 20,x, 2 0% 3N
X3 + X4 = 400
meia?mﬁﬁﬁﬂﬁﬂ-ﬁ x4+x1>200

weren A il X 2020, x320,x,20.

;- 383 i 23% Which of the following are not possible
.3 : values for any x;7?

1. 300 2. 400

3. 500 4. 600

| FOR ROUGH WORK |




