3083

FHID

) e, [(4)(a

fyg #is  gRaeT oie

wwg :3:00 " e : 200 b
KW@E&WWH?IWW?&WW# v vt & (20 #Er A" A+ 40 9 B+
60 wr 'C' %) gg& RAwoy yeg (MCQ)Ry 7y & 1 agast wrr 'A' & @ aifdesaq 15 siiv

arr 'B' A/ 25 geEr aer arr 'C A & 20 wEk & Gwow @4 & If Ruia @ afe gl @
Y 23U 7y @d d9o gger 97 'A' @ 15,4977 'B' @ 25 ey v 'Cl | 20 Sawel @) org @t
et |

2. ILUAIIN. Civ UG AT W Q91 T4 & | YT VT TAHY AN @w @7 A7 o7 ¥ 9g 97
ara #fory & gRasr % yo @ v wel & aur wE @ s e & | Al owr & al e
ghaficiey v ol @ls @) yRas! qea 1 [T &v d@d & | g9 a8 ¥ LTI Jaw
yeg @l A A & | ga yfkasr F v @ avd & forg sfaled o= Hed § )

3. SURSR Gav gFe @y | Ry av wen gv 3y R JEN, A a6 §% gYien givaer
&1 HEIE [oifday, wrer & 3 evarw | sEey &Y |

4. Y I ALVRIR. TR TAG H Aol T4 397 B, JRa#1 He SN = FIE @ wakT
HYfaT gal @ Bt qle7 U7 W 3G Fell BY/ F5 TH A TR @ forerd @ & 97
FLURI v TS § Ry 7T [ #7 @ wewrd @ g Y, 99 T #vd 0¥ 3Rgev
el &1 wel ave W srqgfea @ @Y www, forow daw amg@t g, forad sma@
ShURSN. Gty yAS B aedfigly ff whe, g vt 8

S A’ # gdia g9 2 s, w1'B 7 glld vv @ 3 o/ a2 Hor'Cl # gwiw ger4.75 de
F & | gld@ Td g @ worE Fewaa 4 Al J @ 0.5 s e wrr'B' F @ 0.75
e ¥ [y senr |y 'Cl@ Gal & fory FvmeRE qewiee q8l 8 |

6. A g wrr'B' @ gds geq @ A @ [Aeey fov qv & | g # #aw te Aee &
Vgl JHerar waladw g B | 3ad! Welw geq @i wel ierar walaw ga geql & ) arr'Cl A
gld qE @l g e W e’ Rwey wEl 8 wied & | i 'Cl o geid gy @ )
faweql @7 we) gaT e u¥ & pise g &rn |

1. dbd $ed gV 41 Agfad a¥iel @1 GANT @R §Y UV Gl qlel YOl @1 ¥ SN 3 1)

: TS & [T7 S SERRT T wadr & |

8. ofter=ff &) gww a1 vy @ SR wel sy gw ot T8 fora @Ry |

9.  @dgoiey &1 VAN Fed @ sl a8 & o

10. ofer vl v B fag ffsa wm @ OMR Sav 959@ &) f@afia &% gfaeey. @
#d OMR S v3% wivs @ geard sy gusi sideiy gafend o or #Fd &/

11. B qras  evsvor & gea § Reafa 814,/914 W+ ov il G¥ahYor garees 8 |
12.  @q0 9der o1 q& saf ae 499 are el @ & wien gRaer e o S @
argara & et |

A e SEE uew (LR arpeff grer ¥ TE SrAEnt @ § wenia B &

S/08/RSC/17-4 AH—1A
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HIT \PART 'A’

. N e e Fr uw U e § o et &
AUATH S 3% ART H S ST § A 9%
‘N'& aqeT 8 Aar gl N F sES TUE S

3 BT
by 4 s n
3. 8 4. 9

. N is atwo digit number such that the product
of its digits when added to their sum equals
N. The unit digit of N would be

pal! Zoh
3.8 4. 9

. afy P+%=1WQ+%=1H‘«( PQR forear
-

=

2

=

AT AGr RAT ST FHar

oL R —

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

. Ww 30 @ 5 ¥ Rl e oo ¥ oAt

Ao T &7
IE &) U
3.3 4. 4

What is the remainder when 3**° is divided
by 57

1] Do

g3 4.0 4

. Afe 22 e FT /AT (Paarg F AREER 22
HET AT 9UT 2 HIT e 9T 24 e &
AT (€ A T R F e g

mm?ﬁ%,aamamgﬁﬂwa arer &
m?;m?rma?rr?
l.

3.

EI"‘ N
=
EI"“ =B I

. 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?

A s
2 8
i s

3. '1_2' 4. ;

Tdh dm X 4m & w3 & 2m X 1lm & TEeq
¥ o1 ST gl & e el 1m x 1m
PR & &l o goh 3@ g1 Rl asa &0
13 faer 3R uw g F IW W e, fFae
TEed HI HAGITHAT 872

1. 6

s

3. 8 .
4, oHaT HEWE B

A 4m X 4m floor needs to be covered by
tiles of size 2m X 1lm. Two diagonally
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_ 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

DT

T

4. Impossible to cover

. afg 42 - 26, 71 - 78, 33 > 16,39

62 —
1. 68 20 54
3. 38 4. 39
. If42 - 26, 71 —- 78, 33 — 16, then
62 — ‘
1. 68 P
3. 38 4. 39

. Uh GHEER UF ®5e Ud Ts &A1 Rs 27 #
Jge JEH FI, U HI9T U9 TS 9 Rs 31 A
TEY AEF F TUT U 94 Td TH WE Rs 29
# Ay wew W du ¥ aEpt ¥ Aew o
w9t # g1 o F § A s wdy §2
1. = # 97 gad Feem §

2. &t 7 wser Tew Feel &

3. et F F wEw AN

4, gERR ¥ R SEg R

TGS H HET-HeT Aed W A=

. 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.

8.

10.

waﬁﬁrsiar‘a’%lsaﬁmwﬁw
ged dordt 3R §H god & Ied UH HEQ 97
A @ Yol WEH 3eT arer gar e

[ :
(N 2
a

3. 242

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?

b4 g

3G S
s H o ¥ FUaT 5 FEvge £ oo @
wmimsfﬁma#m
ﬁméluﬁﬁsﬁrﬁr.mﬁwﬁﬁm
E“a’rsﬁazﬁﬂqg*ﬂmilmwﬁ

3

Ftaa frae gy &7
1. 2 e 2. 1/3 f&HL
3. 2/3 f& 4. 172 @

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

I 2 km 20 i3k
3. 2/3 km 4. 1/2km
A, B 3t C 8= fRftes 3% &1 3R s
mﬁwa’@rw’s‘:
A B C
- A B C
+ A B C
C (& (G
ar A, B3k C &1 5= 7 d &t
1. A=3,B=4,C=35
2. A=2,B=3,C=1
3. A=5,B=1,C=3
4. A=1,B=8,C=5
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10.

11.

11.

12.

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

.’
Q> > >
EHEAEIT)

(@lfe=RvrRe

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

Il
Il
Il

2,B
5, B
1.B

N

3,
l!
8

Il
Il

A
A
A

[l g 1
I}
G =t

2
3,
4.

l
n

HALT [W@T T T HHP q4a arel gzl duér
E ¥ T gHN FeaR vE Swh Fars we
ger T HIET 15 A HOF g geel I F IS
Fas W fPua ¢ =@ffadl & o wap od
T & A9 ¥ FEaa foUver axar & oF9r §
S s wd grdd? (gt 1 RS FEreE
40,000 fore. &) =gfFaat & &85 1§ 2 AR
& & ¥)

e

2. &gt
3. AT T B S ogwan
4, 1.7 X @91 & F9 arel Faad &

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

I Yes

2. No

3. Can not be determined

4. Only those with height less than 1.7 m

aiT @l & vk g K, LM, N 3R P 3 L
U AT T 3H F gEQ gsr g1 M N & F@=r
df K & f&om g1 M3t Paas 33 & &
aurP,K & &« g1 N 3R K @& deg & §

12.

13.

13.

i4.

14.

A K, P & BYer §1 e gt 7§ Fear
HazgHTEar &7

. PM & war ¥

2. N37 & §a8 ol ¢

3. NPasmdasg

4. NKasmaAagseg

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. Pistaller than M

2. N iz the youngest

3. NiseldertoP

+. Niselderto K

'ém*a:fﬁa:mqyﬁaﬁawwmﬂ:ﬂw%
e § dr 3% g9t ST qrer &4 gen?
159 2 4
32 16 fh

If the product of three consecutive positive
integers is equal to their sum, then what
would be the sum of their squares?
I 9 2, 14
I L6 4, 24

TH G U & de A AR aF awed
(TE) §9 ¥ d =410 H1 p MAFR AHF & &l
¥ & S g1 3 9 qt w9 @ Rue s
ar Reer gu A #1300 A @

. dan =t o @R A&

2. da na&t @ R

3. d T @ af o’ n ) PR

4. d R " nw @ a8

A tall metal eylinder is filled end-to-end with
n snugly fitting spherical wax balls of
diameter 4. If the balls melt completely, the
volume fraction occupied by the melted wax
is
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15.

=T

16.

16.

I. independent of both d and n

2. dependent on both d and n

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

FT APIRT A F& FAoAar gwdh B of
20 & e #ufaar 8 gwd) a; AGIR A
HIH H S/ & FA U JSoll Thsl, ay HPIR
Faw # A ¥ & 2 Aofaw uwd, el
mczgnmﬁ#m#mzom
g gmﬁwa?ﬁmﬁ'afqargﬁwﬁ?

l. a1+a2+a3+"'+a20

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

3. 20(a; +a; +az + -+ azp)

4. 20(a1 A 2[12 + 3(13 -t 20&20)

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

1l aq +a2+a3+"‘+a20

2. a1+2a2 +3a3 +“'+20a20
3. 20(a; +a, +az + -+ ay)
4. 20((11 4 2(12 g 3a3 ==t 20(120)

gy NETI4 vd NETIS5 um= 3=t $r o
geardt § Sgd 39 @er = 157229, ag N +

E + T faar grem?
ey MBS 2 2]
At 4 72

If NET14 & NETI15 are five digit numbers
such that their sum = 157229, then N + E +

T would be
eSS o o]
Foma s 47 2

17. ' de@FR &% & |6 sUET q9E F Frer
ST &1 39 e & 00U 7 T 7 Faalr a7

SH Frer Sa?
1. 9
32 8

2 %3
4; 5

17. A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts

required to do so?

e
3. 8

DAl 50 B
4. 5

18. T AT &1 ga@R (1 X 1 X 1m?) woz ¢
foraed Ragar saaea fasier g1 fsir &1 ssa
- §T, 20 x 20 x 5@} A HOFaw Fadr o=

FET ST Fhdr £2

1. 200
3. 400

2. 300
4. 500

18. The diagram shows a cubic block of marble
(1 x1x1m?) having a planar fracture.
What is the maximum number of slabs sized
20 x 20 X 5 ¢m? that can be cut from this
block avoiding the fracture?

2. 300
4. 500
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1. Two students have scored better in Pre-

£ 80 Ph.D. than their M.Sc. exam.

g 70 2. All those students who scored 50% in
2 60 Pre-Ph.D. scored more percentage of
£ 50 = marks in their M.Sc. exam.

3 40 3. Two students scored the same

330 percentage of marks in their Pre-Ph.D.
B 5 and M.Sc. exams. ]

' . 4. The student who scored maximum in
® M.Sc. is the only student to get

40 50 o 70 B0 90 100 maximum in Pre-Ph.D. exam

% of marks scored in M. Sc. exam

Td-Ph.D. adre # 10 faganfiat & wreamn
TUT 3% ZaRT M.Sc. 98T & WIedishi & AT
F zafar mam & s # @ FlFmr I 2

20. @ 1 gHFI Py # sin(A)cos(B) +
cos(A)sin(B) & HT FT &7

1. 2 fagarfat & 9d-Ph.D.afam 3 £
M.Sc. adamr @ e dgaT 3 I B
2. @ fagamdt ol 9@-Ph.D. ol #
50% 3% 9T R4 37gel M.Sc.
adie #F 3 widera 3t wea R § j B
3. o Ref@at & 9d-Ph.D. @ M.Sc.
e % WA SRR i s 2. 11
4, ag fagardt @S M.Sc. odem # 3 +1/2 et

Faifa 3w 3 R 3w & qa-
Ph.D. gdiem 3 off waifes 3% 3 ¢ : ; :
20. With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos(A)sin(B)?

80
70
60 A

40
30

20 B
10
Ll 2.

e s 4. -1

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

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

Pre-Ph.D. exam score of 10 students are
plotted against their M.Sc. marks. Which of
the following is true?
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4T \PART 'B' £2.

21.

21

22

L=limy e —J% ar

I ‘L=0

=i

3. <l o

#, =0 23.

L=1lim, e % Then

. L=20
2 k=1
3. @=L <o
4. L=oo
2
= _aanL n 24.
@ = (1+(-1"3).
9 famr) ar
1. limsup a, = liminfa, =1
n—oo n—oo
2. limsup a, = liminf a, =e

n—oo N—co

i Py 1
3. limsupa, = liminfa, =-
n—c e

7L—on
1
4. limsu = ¢, liminfa, ==
n—-voop . nseo 1 e 24,

Consider the sequence
1 n
a, = (1+(=1)"3)
Then
. limsup a, = liminfa, =1
n—oo e

2. limsup a, =liminfa, =e
n—+co

n—o

i
3. limsupa, = liminfa, =~
p n n—roo n e 25.

n—00
1
4. limsupa, = e, liminfa, =-
n—»mp ~ "ne

a>0 & fow, Sof

Zalnn

n=1

#HEA g &, e Jur A7 Ay

L =sai<e 20 Wt e

3. 0<a<£— 4. 0<as§

For a > 0. the series

]

Z alnn

n=1
is convergent if and only if

b MRy 2 <ig <@

I D= 4, O<a<-
e e

a & R - R sEd afenfa &

el IR x#0
f(X)ﬁ[l g x=0
ar
1. f Had =8 8l
2. f @ad § Wq HawaAg a4 g
3. f EEAST gl
4. [ 9REg e &l

Let f: R — R be defined by

f(x)z{Si% if x#£0
1 if =

Then

1. f is not continuous

2. f is continuous but not
differentiable

3. f is differentiable

4, f is not bounded

A=

A={n €Nin = 13Tn% AT HHY VTS 2
a3g )

FerIoy 6 € A, 10 ¢ A.

A S = Tnea - A
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25,

26.

26.

27.

1. AgRfaa gl 27.
2. SUF yu@rdy Sl g

HrE=

e Se=1h

Let

A={n eN:in=

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

Let S = Tyneq = Then 28.
1. Ais finite

2. §isadivergent series

3. S$=3

4. §5=6

A F 1 @AU f(x) =xe ™,

x €ER. o 3FA {f,,}¢ 28.

1. R THTHAT: AN
o Rasziﬁmﬁrﬂ&ﬁv

UHEART:  HFET

3. 9REE dUT R W THFHEAT: A
29

4. 39 BT FT o Sofr :
Forn > 1,let f,(x) = xe ™", x € R.
Then the sequence {f,} is
. 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
AW R ATs 4 % 431507 B A FOA
# g #Afe N(A) &
{yzw)eER: x+y+2z=0, x+
y+w=0}ar
l. faw (va% #@afee (4)) = 29
2. o (¥¥ wAfs (4)) =
3L e A =1L
4. §={(1,1,1,0),(1,1,0,1)}, N(A) &

TH HTUR §

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

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

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

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

3. rank(A)=1

4, $=1{(1,1,1,0),(1,10,1)}isa
basis of N(A4)

e & AaurBan——clﬁiﬁagamvﬂw
egg ¢ diff AB = — BA. @

R (4) = 3 (8) = 0
3R (A) = 3w (B) = 1
3RE (4) = 0, et (B) = 1
IR (4) = 1, 3 (B) = 0

B S

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

1. Trace (A) = Trace (B) =0
2. [racg(A)="Trace (B) =1
3. Trace (A) =0, Trace (B) = 1
4, Trace (A)=1, Trace (B) =0

A F A T nxn @@ TR R,
AMEfes AT Ay, Ay & OFR A
IED

X112 = 1212 + - + |2, ]2,

X = (x1,,%,) € C"&F fAv|

A p(A) = aol + a A+ + apA" E A
supyxy,=1 IP(A)X]l, 38 TA &

max{ag + a4+ -+ a, A1 < j < n)
max{|ag + a;4; + -+ @, At : 1 < j < n}
min{ag + @, 4; + - + @, A" : 1 < j < n}
min{|ag + ayd; + - + @, A7 : 1 < j < n}

S L

Let 4 be an n X n self-adjoint matrix with

eigenvalues A+, 4,.

Let [IXll, = /Txa 2 + -+ %, |2 for
X = (xp,,%,) € C™.
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30.

30.

31.

Ifp(A) = agl + ;A + -+ a,A™ then
supyxi,=1 IP(A)X||; is equal to

I max{a0+a12¢j+---+anl}‘:1 <j :;n}
2. max{lag+a;d;+ -+ a 7| : 1<) <n}
3. minfay + a4+ + @At i 1< j < n}

4. minflag + aidj + -+ andf| 1 1<) < n}

AR R p(x)=ax2+ﬁx+ywa'§q3§,

 SET a,f,yER | x, €R & AT |

A R
S ={(a.b.c) € R¥:p(x) = a(x — x,)* +
b(x—x,)+c T x € I]Ra?ﬁ;’f’ﬂ'].
ar §$& aget & §Ew §
]
1

2
3. o | ® 3w 9ig yRfaa
4, uRfaa

Let p(x) = ax? + fx + y be a polynomial,
where &, f,7 € R. Fix x;, € R. Let
S={(a,b,c) € R%p(x) = alx — x5)* +
b(x — xy) + c for all x € R}.

Then the number of elements in § is

[Eanif)

2l

3. strictly greater than 1 but finite

4

infinite

1200 2
AR F A=|1 -2 o|awl wF
0 =3

3 X 3 AHAF AHegE Bl

af 6A ' =aA’ +bA+cl, a bcERSF
v, ar (a;b,¢) 39 @A &

Y U8
G i)
et Ay
4, (1,4 1)

31.

32.

32.

DR 2
LetA=I1 —2 0| andIbethe 3 x3
(I

identity matrix.
If6A™ = aA®* + bA+cl fora b cER
then (a, b, ) equals

T P25 1)
2. (1,-1, 2)
7 L 1)
4. (1, 4, 1)
[N
mﬁﬁ:A:ll -2 sl.a‘rAé:
Zi, B =3
FiFereIOer a7 &
1. —4,3,—-3
S R
3. 4,—4++/13
4. 4,-2+247
1 gl 2
LetA = ll =25 l Then the
2 5 =3
eigenvalues of A are
1. —4,3,-3
2. 4,31
3. 4,-4++13
4. 4, -2+2V7

33.

A & C & Fofdg W Hied v goa
F C Rfese wtar g1 &

1
—,f|1+z+22|2dz,
2mi J

| S8l WA C % FACRK aAEd o S

%50 g &
i G 2l
3.2 4. 3
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33.

34.

34.

35.

I3

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

1!
Then — fl1+z+22|2dz,
2mi
4

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

T 14 5
Ty A3
|1 SofT
f(x) = Z log(n)x™
n==2
w ) Avh f(x) Fr wfEeer G ¥
14440 Pu L
Lk 4., ‘oo

Consider the power series
[¢.a]

flx) = Z log(m)x™.

n=2
The radius of convergence of the series

f(x)is

1t 10 FEa|
T 4, oo

forelt fawsr quits k > 1 & T a6t & F
qeft g Aol wowl [ FHeAT §
GIED

f) = |x*|®sh x e (—1,1) & Ru ar F
6 TS ¥

[z, 810

)

3. %ed: | & 0% wq 9RfAa
4. FIRFAT

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

0
1
strictly greater than | but finite

]

2%
LF
4, infinite

36. A B 2, €C & vw Rga wofeg & f
greATfhE &) a8 RBE I o

ey

n=0

fordera: wfmaRa aar & 57 3w et W

T e E

l. faR gl

2. fus 9 gl

3. f @ U gad RANF Fod aw
farafa far s war 8l

4. f(x)eR @ x e R& v

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

o

Y £z

n=0

converges absolutely, we can conclude that
fis constant

f is a polynomial

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

SR D

37. A & S 1008 AFT 999 aF F |l
Qo HLA T AT 3¥ A A5 ¥ oo &
&1 FHTT &1 S & aual i #ear §

1. 480 2. 420
2 S 4. 240

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

1. 480 2.
3. 360 4,

420
240

38. o 162916 @Y 9@ sforar fam Siar & ar
9 S arer AW §

e ! 2 2
35 3 4 7
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38.

39.

39.

40.

40.

The remainder obtained when 162016 {s
divided by 9 equals

e L) 2002
T 4. 7

qgUe Il Clx,y] & almsnasﬁ

[=x*+1,y) W o) @ suat F @
HIA-HT FET 7

l. [ ve 3eass qorsmad

2. | U HHSY IAUTSTE § W TH
3Rass IurTEdr 8 2

3. 1 ww 3fPuss ursad § W 06
AT U § A el

4. 1A A T FASY qUSTEA ©. A7 ar
E 3RS arsTEd #

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

I.Iisamaximal ideal

2. I isa prime ideal but not a maximal ideal
3. [ isamaximal ideal but not a prime ideal
4

I is neither a prime ideal nor a maximal ideal

A & f:R - R UF Fdd AT gl
TET FYF F TA|

[. faReg &

f & yfafde. R &1 v fagd 3uaqge=a ¢

3. R & @l aRee 3qwe=adl A & fAv
f(A) TR=% &

4. R & @l wga 3uqaeadl A & fow
f7 (A) ¥ed Bl

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

1. fis bounded

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

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

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

41.

41.

42.

42.

AW & x: [0,00) - [0,00) HaT & a4T
x(0) = 0.

af (x(t)’ <2+ Jy x(s)ds, vt=0,a
A= 7 Fla-ar a@fr §7?

. x(v2) € [0,2]

2. x(¥2)e [0,73—5]

. (@3 7

4. x(V2) € [10,00)

Suppose x: [0, c0) — [0, o) is continuous
and x(0) = 0.

If (J.’(t))z <2+ f; x(s)ds, Vt=0,
then which of the foliowing is TRUE?

x(v/2) € [0,2]
x(\/f) = [O%]
(D els 7]
x(V2) € [10, )

S iy W

u(x,0) = g(x) & 3=, HfAw Fasa
HHEHLOT

U —xu,+1—u=0,xER, t>0FH
G

. u(xt)= 1—ef(1-g(xe"))

2. ulx,t)= 1+e'(1-g(xeh))

3, u(xit)= 1-e*(1-glxe™™)
4. u(xt)= e '(1—g(xeh))

The solution of the partial differential
equation

Wpr=X il = =10, e RS =)
subjectto u(x,0) = g(x) is
I u(xt)= 1-e7t(1-g(xe))
2. ulxt)= 1+ef(1—g(xe?))
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43.

43.

44.

3. ult)= 1-—ef(1-g(xe™)) 44,

4. ulx,t)= e t(1—gxeh))

A F we C*(B), R? & B &% Nl
8B H Au=f

au dB YT au + g—z=g, a >0,

Sigl B 1 31E 96T o9 n g, A FAY
T g1 g v g 0 HiEaem & o

1. a@g gfadT &1
2. Tada: 2T B &
3. T = &4 £
4. yafifAaa: &3 g gl
S . ; - 45.
Suppose u € C*(B), B is the unit ball in
R?, satisfies
Au=finB
ou
au+ —= on dB, a>0,
an
where 7 is the unit outward normal to B. If
a solution exists then
1. itis unique
2. there are exactly two solutions
3. there are exactly three solutions 45.
4. there are infinitely many solutions
R
[ix) = Af () + Bf(x +H) + Cf(x + 2h)
F faw $sa e &1 oA 8
2000 T -_— i f— i
1. hefE) if A= e B
c=-2=
3h
2 000 % — i = i — i
2 hepeaEyat As=nfs L=, e
2¢0 A
3 HEFL()VIEAS e S
C= =2
3h
2en ; =ni) e e
4, hef"(x) if A= = Bi=te s G

The magnitude of the truncation error for the
scheme

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

2 g 5, __i _i
L P i A== B =y
2
=
2 . o = B g ED
3 R I A==, B=—0C=—.
2¢1 : i, St el
3. RMU() if A=-2Z, B=
2
C—-—B—h.
20 : S oL,
4 RfUG) if A==, B= 0=
e

{u € C1[0,1] arfF u(0) = 0 AT r[%e%ﬁclul = 1}
F gt W fol(u'(t))zdt F1 FF 59 THA

&

LW 7 12

Bhea 2 A2

The infimum of fol(u’ (t))?dt on the class
of functions

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

is equal to

. 0 S /2
3. 1 A
a1 fe (),

e tp(t)dt =x, x>0 @ & Bl
ar ¢(1) 37 §A T &

i
he 4. 2

k3
o
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46.

47.

47.

48.

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

e 2=k 200
3s Bl O

e g s Gwh e fig O fudsia

g.am 0% g #:1$ awg oo 3maef =87

& & 9i5ea & Few et wwe §) oA fig

H GOl FA AR

1. =X 9fAmr @ s afy & aryr

. 3/ar afsEmer & ol afy & |

3. 3R Al @A gig W i af &
|1

4. =X FOMT HIT U =W Fofig afT F
TTYr

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

1. angular velocity of variable magnitude
2. angular velocity with constant magnitude
3. constant angular momentum but varying
angular velocity
4. varying angular momentum with
varying angular velocity

Bear a % s ReA e W aeed & Il
TN, TETAT m & TFH FUr I dfdse
I TH el s R faan) i gdrr
FT 0, ¢, F ITANT F, TEA 0 NG
FEEtR ¥ FW AT AT &, dFien odr Sfar
&

1. ma[%(6'2+qfwzsin26)—gcosﬁ']
2 mn [g (62 + ¢? sin?0) + g cos B]
3. ma [%(92 + ¢? cos? @) + g sin 9]

4. ma E (62 + @2 cos?8) — g sin 8]

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
. ma E(Qz +¢?sin?9) — gcos@]

2, ma [321« (6% + $?*sin?0) + g cos 9]
3. ma [% (6% + $2 cos? @) + g sin 6}

4. ma [% (02 + p* cos* @) — g sin 6‘]

Unit-4 }

49. Uww FF0 # 40 3ifera o A gr 60 fea
Flel I &l TN W AETodd: TH-TF FF
e, fae g &, A e o € a9
%, 99 aF G e s A6 PEe TRl
Aot Y sifaw AT o FEN A &
TfieRar &
L 100 2. Yoo
e L

49. 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 Y
33 4 2

50. X, X, TEGE: w9AT FHES:  §fed
gefes W & o 31 aacg [ 2 A

& 80 xeR & AT f(x) = f(=x) Bl
o wuat # ¥ Fia-ar g §7

1.mmmﬁgm+m+n)aw|
2. Fhwwla BT - (X + -+ X,) 20
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50.

St

51.

1 1
3, P(\/—H(X1+ b Xy) <0) o 2

4. ¥ X 3R YA (D)X, GEE dea

@ gl
X1,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. %(){1 + 4+ X,) — 0 in probability

2. %(Xl + -+ X,,) — 0 almost surely
1 1

3. P(E(X1+"‘+Xn)<0)_’5

4. ¥, X; has the same distribution as
= Gl B

A THE ¢ T g GHeARN A EE
# N, faffse &xar g 7+ " (N} T
cart wfemar & dgar 2 & wry) sEe R
I 9 T @y & [20,30] A S-S
5 gEear &, SEhT aufaey wiiwar #1 §
& wFg F@ [15,25] # d&H8F &
e 87

45 =
liti—¢ A 2 20e20
3, 1 ,-30 ad 2
% 5! s

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]?

G e .
1€ el 20 2. 20e29
105 S 8 1
3. —e™30 A T

51 5

52.

32!

53.

gedeh el

== ——, —o<t<w
SlSe ey T
Y T AETCoEH T X TATY gl ar

—w< t < oW T X—;'Ia:raﬂ"&rqma

zag R srar g

6 2 6 1
I = — 2. = —
T 4+9t2 T 9+4t
3 1 3 1
3, 2 — 4, = —
T 1+9t? T 94t

X and Y are independent random variables

each having the density

3T |
f(t)—;m, —o00 < t < o0,

Then the density function of x_;ry for
—co < t < oois given by

6 1 6 1
Lo e 2. T 9+at?

2 4 7 St
3. T 1+9t2 4. T 9+t?
A f wiffsar sied woe

g° 8-1_,-x8 .
st =irm o s
0 2ox=<0

8>03;m.§a-?rwdz?rﬁ‘ﬁﬁraﬂmw
Tt aefes giaed (X, -, X, hn =2 8l
a6 & 3mger fafdr e

. @ yfedca g &l
2. =

R (x-1)?

3. o=t

T (x=X)2

s

Z?:l(xi"l)z
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53. Suppose {X;,~-,X,},n=2, is a random 55. AW R X wET 1/4 % Ue sReTa dea
sample from the distribution with probability
density function ] Fewren W' F arefeas giage g1 afe
A U Gd T, STAFAT Gelcd Bole

Ly x>0
f(x; 8) = {r@) ' W=t 5 a>0
0 =0 BREE i asD
with 8 > 0. Then the method of moments \
estimator of 0 ﬂﬁmﬁ,mm@iﬁaﬁwﬁm—‘r
1. does not exist H 1/A® 991 3hcs® &
. n
2. s T O-1)2 b LA A
X41 X
3. is + X+1
I, (-X)? 3. 4 =
. n—1
48 N5 __ZF:I(X;'“TUZ
55. Let Xbe a random sample from an
, exponential distribution with mean 1/4. If 1
54. A F 0> 0% v wilfdesmar wawr has a prior distribution with probability
density function
== P B =
flx;0) = {° : :{Ae A Gt
[ ¢ &) O SRS b=
IFd de @ A @ vF afagdn > 5
F AT X, K, X, 21 0 % v then the Bayes estimator of 1/4 with respect
144324 14y =

: to the squared error loss function is
fareareaar e

2 1
[min[Xl, o} —-‘“;3, min{Xy, -, X,) +“‘Tz e S
&1 faareadn qone g 3y 4 x_2+1
1SS 288 S5
5 56. s wiftadE sfaae

3. 095 4. 1-—

Y =pettpckeny i=1,4a: =

54. LetX,X,,,X, forn =5 be arandom L2m -

samp_le from Fhe distribution with probability W Rt @ 4 an % 7, T
density function ‘

¥ éulz” IGRE N(O, 01:2)! 3‘-\# § ?Iﬁ %, E”
fx;0) = [8_(x—6) ifx >80 - - .

; 0 otherwise EIAA: T {EAT FAAS: N(O,0?) F &9

for 8 > 0. The confidence coefficient of the # dfta & wilft i aw j & WU

confid interval e i i (Y ITAR
idence in T, TUT & T £ ot =t & ith

; In4 3 In2
[minGx, = X} =5, min{Ky, -, X,) + 22 w;owE o ¥ oA fF
for 8, is :
1. 05 e 0.75 SStotats SS treatments SSerror PHI: Sl It
el s e F RS, FA IYUR & F ATHA
PO T T e @it Fr dereer &
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56.

37

HO:U-?=OW HA-UTZ)O

& gl gq e wuel # ¥ FiF-AT
e @ 87

1. @it & AWETEe S FAAfAS §
SStotat = SS treatment + SSerror
2. Sserror"’azxzn(a-l)

SStreatment

3. Ho, 31_ 3-]"5-3?!' __B%;#"" = Fa—l,n(a—l)

n(a—1)

4. E(SSerer) = nla—1) (0_2 7 ng‘?)

Consider the linear statistical model
Yij = h+ T+ &
1’ 2' em

N A RO e [
where g is unknown, t; are independently
and identically distributed as N(0,a2),
gjare independently and identically
distributed as  N(0,0%); 1;andg; are
independent for all i and j. Note that 1; is
the '™ treatment effect. Suppose
SStotat:SS treatmentsSSerror are total sum
of squares, total treatment sum of squares
and error sum of squares, respectively.
Totest :Hy: 2 = 0 vs H,: o2 > 0 which
of the following statements is not true?
1. The sum of squares identity is

S‘S'fﬂfﬂ[ = SS treatment + ‘S‘SEYT’O?’

Biakd
2. SSerror'"a' X" n(a-1)

SStreatment
3. Under Hy, —=2—

SSerror
n(a-1)

4. E(SSerror) = n(a—1) (6% + nof)

v Fa—l,n(a— 1)

A (X, X,) S gamEe ded &
FAFOT FWAT . E(X;) = E(X;) =0,
V(X)) =V(Xz) =2 dam Cov(Xy,X;) =
—1 & |yl aﬁ

D(x) = \/%f_xme'yz/zdy N

ar P[X; — X, > 6] 38 A &

S/08/RSC/17-4 AH—2

17

57

58.

58.

L (=1} 2

3. o(V6) 4.

d(=3)

o(~V8)

Suppose (Xy,X,) follows a bivariate normal
distribution With E(Xl) = E(Xz) = 0,
V(Xl) = V(Xz) =7 and COV(XUXZ) =

—1.If ®(x) = J—;_n [Z e I2dy,
then P[X; — X, > 6] is equal to
1. @(-1) 2. d(-3)

3. ®(V6) 4. @(—/6)
3mEg 20 arelr 9RfAT AT ¥ HHT 2
F us gfagel Feres f1 gaer w e
ufgas A WA F O HGId H
MRS & TR F IR F WY
viaaas fFar Smar g1 AWfed AT A1
Pi,Pao $9E A ST G :ﬁn =
1,410, py==, i=11,-,20.

frerel it gruse sEEEl A g
e gl

83 157

[~ Py e
80 80
17 31

R 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 py,-,Pap are given by p; =:—0,

i =110, py= 5, i =11,,20.

The expected number of distinct units drawn
is

83 157

I = 2 =
80 80
17 31

3. = 4. =
16 16
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59. 3R g7 A= Tt wfPwegan (LSD), F &Y

59.

60.

e F FoE # AEEw =g o O
HAFTAT B

l. @& LSD

2. & goiq: arcedihd @Esegar
(CRD) W t& LSD =il

3. U% Ticedisd @S H@Ased=n (RBD)
W T LSD =

4. s dwafad 3ol @s s
(BIBD) 9{g U= LSD =igh|

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

I. anLSD

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

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

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

@ vraaa @aar (LPP) R Rt
ctx &1 AT 9fady Ax = b,x > 0, 3@

A= [0 -1 -—Z —3 I]b [1]

c=(2,—1,1,-9,0)%, g

x = (%1, X3, X3, Xg, Xs)' & F 3R H
e v R afee s 10 ]
& 39T &@0 IR ST arell He fAasey
foreT # @ Fhar 22

1. 3077 S FHaT W/ x5 ol
2. of3d WUR A WG g FEAA B
3. 30TST WOy FAT WX, Bl
4, 3TAT 9AA AT W X3 gl

Consider the LPP:

Minimize c*x subject to Ax = b,x > 0,
where '

a=lp 5 5 5 =[5
c=(2,-1,1,-9,0), and

18

X1 (X Xy X oy X )

Using the revised simplex method with

current basis as [(1) 11], which of the

following statements is correct?

I. The next entering variable is xg

2. The solution corresponding to the
current basis is optimal

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

HIT \PART 'C'

1. &t & a=0.10110111011110---

61.

wF &
T, IR 10 FH E g & arafes
e g, Wd, a1 nth 3w 1 & S9
aw n D 1% v Al g W R
a‘rmmﬂaﬁw%lﬁm#ﬁm:{é’r
FUA H IA

I. aUs 9RAT §&T g

2. avs IGNAT FET B

& Ui g > 2 & fav o us quiis
r> 19 3ftaE ¢ afF ~<a <r“i"‘r|
4. amraﬁ\éaﬂaéﬁamfﬁa:mﬂﬁ%l

(9%}

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
k(k+1)
2

— 1 in which case it is 0. Choose all
the correct statements from below.

1. @ is a rational number
2. @ isan irrational number

3. For every integer g = 2 there exists an

integer r = 1 such that —<a< %1

4. a has no periodic decxmai expansion.
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62.

62.

63.

63.

19

a,b ENQTT?N,W
L]
NG
#F far, W faan == syt & § S99
TE DT 1> o,

1. {d,Jaaw b & @3l &1 & AT
#EER g §

{d,} 3BaRa g & 3l a < b &I
{(d,}3aRa gar g R a=15b 2
{d,} 3FaRa gar g a5 a> b 21

n>ab

P - SO LT S |

Fora,b € N, consider the sequence

n
(o)

n
(5)
forn > a, b. Which of the following
statements are true? As n — oo,

d, =

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

A & {a,} I¥aafs dEEt @ ouE
HTHEA & S Yola, —ap | <o @
AT &l gl & Ao ¥2, a,x®,
x € R 3fFAd &

1. R 9 e 5 J80

2. R 9T g7

3. (L 1) 3afdse s frelt Foeas w
4. HA (—1,1) |

Let {a,} be a sequence of real numbers
satisfying ¥, |a, —a,_,| < co.Then the
series Y;0 g @,x™, x € R is convergent

nowhere on R

everywhere on R

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

el I

64.

64.

65.

65.

66.

AT B f(x)=tan'x, xR A

1. 8@ x & Rep(x)f'(x) =15 Fau=
FAT 3 TF qgUe p(x) 1 AT ¢
el ot @A qui n % AT F0U(0) =08l
siwR (™ (0)prfeg £
F™(0) = 0.7 n & AT

T I

Let f(x) =tan™'x, x € R. Then

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

2. fU(0) = 0 for all positive even integers n
3. the sequence {f (")(0)} is unbounded
4. fMO)=0 foraln

A & neN, xeREF AT f,(x) =

f REdA YD

1. [0, 1] 9% f, e UEFWWW
HFaERa gar &1

2. [0,1] W f,, vwaaAEg: 3#fFaRa aar 2

3. [%,1]q¢fnumma:31ﬁvﬁaiﬂm%l

4 Vi fy fu@dx = [ (lim £,00)) dx

I+nzx‘Z

Lt = Tz orneEN, xeR

Which of the following are true?

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

3. f. converges uniformly on [ 1]

limy o [y fudx = [ (lim f,(0) dx

e

e neN & fav 4, = fn(lﬂ)"a’?ﬂ

. & n & fav 1, # AfEa ag aan

2. ®n& AT A, & 3%a<T & au
IFHH HIREE B ‘

3. & n%F AT 2, # 3T & aw s
aiEg g1

AL Y =1

n—oo
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66.

67.

67.

68.

68.

g
If dn = J, e

1. A, does not exist for some n

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

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

4. lim At =1

forn € N, then

FHIHIOT

11% 4+ 13% 4 17%—19 =0

1. & $S aEdafas qT 78 &1
2. & A UH akdias J ol

3. & gurdq: e dardfas el &l
4. F Q& 30w arafas 7o &l

The equation
117 + 13* + 17 —19* = 0 has

no real root

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

el

A F fR" - R,

flx)= apx? +axi ++ayxi R
Rar S & @ x = (g, %, Xy) U
FH O FA 0F o IR ¢ O §F Tg
fshy W 9ET FHd & &
. f¥dT FaFad TG el
2. & x € R"& v gaumar (P)(x) # 0 &
3. A xeR™ dwr § & (V) (x) =0,
ar f(x) =0 &l
4. I xeRrr AT E T f(x) =0, ar
(V) (x) =0 &l

Suppose that f:R™—= R is given by
f(g) = a.x2 + ayx? + -+ ayxZ, where
x = (%q,%y,,%y) and at least one a; is not
zero. Then we can conclude that

1. f is not everywhere differentiable
2. the gradient (Vf)(x)=#0 forevery
x €ER"

20

69.

69.

70.

70.

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

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

A S, (o,f) € R? T @9 § aIf® -

x%yF
x2+yE

ar S zwe safdasea &

{(a,8)iax >0, >0}
{(a,B):x>2, B>2}
{(ae,.B):a+ B > 1}

{(a,B): a+48 > 1}

- 039 (x,y) — (0,0).

s R

Let S be the set of (@, 8) € R? such that
x%yB
Jx2+y?

Then S is contained in

{(a, $): x>0, B> 0}
{(@.B):a>2 B>2}
{(e,B):x+ B >1}

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

- 0as (x,y) — (0,0).

Gl

gI n ¥ &7 I n F TAA & dEdids
agﬂﬁ@raﬁzrwﬁcvwﬁam e
greafas et ag, ap,c,a B TT H
p eV F fom,

39 {|p(a)]: 0=/ <k}
V 9 s Hieh T GReST FaTl &
1. AF A k<n
AT I k>n
?Iﬁ'k-f-lin_
gz k=>2n+1

E

Consider the wvector space V of real
polynomials of degree less than or equal to
n. Fix distinct real numbers ay,
@, ,ay. ForpeV

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

defines a norm on V
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71.

Tl

72,

72.

21

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

Al &V, 31f9% & 30 3ug g R &
IO TE AT, W x & Al A oA
gARE &l At & T = d/dx, V& 337 a=

U @F T 8, S Hasad & fear 73.

ST gl e F @ slaw g &

I T<gehAvig g

2. T &1 U FAGEIOS AT 08

3. U8 UF IUR ¢ e aney Tar
HTegg YAHET B

40 {Ll+x1+x+x%14+x+x2+x3%)
HIUR & §eT T &7 3regg ot g

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?
I. T isinvertible 74
2. 0isaneigenvalue 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+x1+x+x%1+x+x2+x3)
is diagonal
A fF m,n, r fos dEad &) A /o4
aedfas gafeear gFd UH m X n AqE ¢
aifs (AAD" =1, gl [ T&F m X m dcg85F
Hegg &, U AL, 3y A wr aRad ¥ g
Tz fasHy oy qg?r aFg g &
1 m=n 74
2. AA' =gepAOiR ¥
3. A'A=gcRAeiy §
4. ARX m=ng, & A gepmoha ¥

Let m, n, r be natural numbers. Let 4 be
an m X n matrix with real entries such
that (AAY)" = I, where I 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

b o mi=mn

2. AA%is invertible

3. A*Ais invertible

4. ifm = n, then A4 is invertible

A R ATH n X nAEdREF HTE ¢,
A2 = A% @ry| ar

1. A% ¥ffcesfs 7 ar ar 0ar 1 £

2. AT Rl e § fAwdr famor

wfaffear 0ar 1 &
3. S (A) = 3@ (A)
4. A —A) = @ (- A)

Let A be an n X n real matrix with A2 = A.

Then

1. the eigenvalues of 4 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 — 4)

& n x n3megg B & v, A6 &% B
YT FATE N(B) = {X € R™ BX = 0} &I
e fF ATF 4 x 43me0g ¥
dim(N(A - 2D)) = 2,

dim(N(A—4D)) = 1aw sfa (A) =3 &
Y| dr

1. A & 3freretiOs a0, 2 92r 4 8
2. ERMOF (4) =0

3. Afeoteia 78 &

4. W (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 x4 matrix with dim(N (A —
2D)) = 2, dim(N(4 — 4I)) = 1 and

rank (4) = 3. Then

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

3. A isnot diagonalizable

4. trace (A) =8

www.examrace.com



785.

75,

76.

76.

77.

R 9T % 3 X 3 Heggl # @ #a-9
fasoieig &

(0 20 AT S
1.[0 ‘5| 2|1 0 9
0 0 6 [T
il g e il
3.[2 1 4] 4 [0 0 1]
SRR 0 0 0

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

1520 3 [ kst )
L lO 4 5] 2. [—1 0 Ol
IR0 0 IE
Ty e oo 2
3 [2 1 4] 4, [0 a 1]
3k 0 00

A 7 H U aredfas ffeae @Afse §
M C H U& Hgad @+ 3qeAce gl 74 &

X €EH\M %1 &7 & y,eM afs
llxg — yoll === {llxg — ¥l : ¥ € M}&1 &

1. T UF y, AT B

25 XpllM.

3., LM

4, xD_:yOLM

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

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

Then

1. suchay, isunique

2. XL M

3. ylM

4, xg—yo 1l M

35 2
il Sl

S
0(X) = XtAX, ar

A A= auX e R+ fav

T

78.

78.

A% EFEF T v FRIIOF 7T £
AF gt FfFeeOF A o gl

QX) = 0w X € R? & fow)

QX) <0FB X € R® & faw|

B S O S

Sl
d0 NS
7 SR

Q(X) = X'AX for X € R3. Then

1. A hasexactly two positive eigenvalues
2. all the eigenvalues of A are positive

3. Q(X)=0forall X € R?

4, Q(X) <0 forsome X € R3

Pet di= and

ey
Pk B St ikl
Alx) = 3 sl il DR SR Sl
8x 17 813
oy R=m ar

L A(x) 91 Hf@e0s 74 08 &
x € R & faw|

2. TR ofrx € R AT A(x) &1 T
AfArerfors A 0 780 81

3. @l xeR & T A(x) &1 A&
A 0l

4. & x € R& v A(x) Aol 2

Consider the matrix

12 W7
A=l 3e @23 Al

, 8x Ly AL
Then
1. A(x) has eigenvalue 0 for some x € R
2. 0 is not an eigenvalue of A(x) for any
xeER
3. A(x) has eigenvalue 0 for all x € R
4. A(x) is invertible for every x € R

5/08/RSC/17-4 AH—3B
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79.

T

80.

80.

A & f=u+ives @67 RRE waa
§ I8 f& adfas g yRefega smer
FAA: w,v & IE W aeC F Rv

_ |wx(@) uy(@)
SHRIET A ], = [vx(a) vy(a)} qHAT

g ar

I. f U ague B

2. fEE <19 U Sg9e g
3. f ATEWFT: TH I B gl
4,

fuw wgue ¢ fSwe o tew 1@
HOF ¢

Let f =u 4 iv be an entire function where
u,v are the real and imaginary parts of f
respectively. If the Jacobian matrix

; q[ux(@ uy(a)]
Sl v ta) vy(a)

is symmetric for all a € C, then

f is a polynomial.

[ is a polynomial of degree < 1.

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

et S A

sm(ru/z) 9T % il Fﬁ' fa__‘

sin(nz)

elel f(2) =
el §
el ottt Y|

i T quitet @)

el fawar quifet oz

T 4k +1, k€ Z % Tl quiist ox|

-llle-)t\.)‘»—-l

Consider the function f(z) = *__.S‘S’I‘ISTZ)Z)

Then f has poles at

1. all integers

2. all even integers

3. all odd integers

4, all integers of the form 4k + 1, keZ

81.

81.

82.

82.

83.

A TR f(2) =2, 2€C z#0
W AR A C 3@ @ A gl o
o gFa & g F fAfdse war €, ar
C\[0} =t f A=RRT Ftar &

l. U ged |

2. TS @ dF|

3. 3EIH ¥ N Teh @I G

4. 3GH { A ToRd T W dFl

Consider the Mébius transformation

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

l. acircle,

2. aline.

3. aline passing through the origin.

4. aline not passing through the origin.

G = C\{0} W IRHRa & waat f(2) &
a fras AT, 6 & "ed ITEATIET W
f(2) ﬁm.mmﬁw

T FIS IHTHA A6l &7
l. exp(z) 2. iz
34 % de djz4

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

1. exp(z) 2. 1/z
as L 1

Uk quits n>2 & @, & B on et

9 HATT WHE S, § AU A, THEAT TIE

6l # TR, qUe & e YA AfEw

et w1 g € ¥ e i @ W@

FUA HleT-H g7

I quis n>2 ¥ Fvw ages
ARG x: 5, = C* ¥

2 W EiEHn=2 & v, & Fefdy
3e8 FAFNRAT x: S, - C &

www.examrace.com



83.

84.

84.

3. § qUE 12 3% T, u sidqes
AR y: A, = C* &l

4. & s n 2 5% BT, & g
FAEINAT y: A, — C° 787 Bl

For an integer n = 2, let S, 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?

1. For every integer n = 2, there is a
nontrivial homomorphism y: 8, = C".

2. For every integer n = 2, there is a
unique  nontrivial homomorphism
XS, =i

3. For every integer n = 3, there is a
nontrivial homomorphism y: 4,, = C”.

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

W oW U T % s (1,2,...,10)
W, @M. Z,-A & GoAl & FHAT F;
e R={f:{12..,100>2Z,} | &
Tl & fdgur qorer wur figen Awr gEa
UF FAMREGAT add R & T w7
¥ FA-8 wh

1. R& uw 3Efada sfeass IuEEe B

2. R&T 9eda FY AUSTadl, 3fass
o 21

3. R# 39 quamafedt # #@&ar 511 &

4, R & 3999 FEA &

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?

1. R has a unique maximal ideal.

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

4. Every element of R is idempotent.

24

85.

85.

86.

86.

87.

87.

%maﬁaﬁﬁ#ﬁmﬁgﬁaw
9T (PID) &7

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

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

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

. Q[x]
3. (Z/6T)[x]

2. Z[x]
4. (Z/77)[x]

A 6 G U G § HE 125 F1l e
Fuell # § FIF-H WETTRA: T 67

1. G U&h HJed A& I8 &
2. ¢® & % 3T 3vweE €

3. GF F &1 AT 58

4, FME 25% v 39T B

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

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

4. There is a subgroup of order 25

Hiel 5 R ac0AE Fad T LAl 90
Tl aeR F AT a2 = o & 7 FoAt &
¥ wla-9 wgr € 2

1. T #% TET F8 gl

2. T aeR & AT 2a=10 B
3. @faerR & RAT3a=0 &l
4., R 1 UH 39ged Z/2Z §l

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

l. There is no such ring
2. 2a=0foralla €R
3. 3a=0foralla€eRr
4, Z/2Z is asubring of R

www.examrace.com



88.

88.

89.

89.

96.

Z[x] # = aguel # S8 ey § 2

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

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

[. x*+10x+5
2. x¥¥-2x+1
3, xt4ax?+d
4, ¥ +x+1

A= X a8 ity gafte & a7 &
AcXyREFa gl x,yeAF AT x~y
CCAE Tk x,vyeEC &1 x€ AT AT,
gftenia ¥ &

CX)={yed :y~x} & a
Cx)=Cl)=x=y
Cx)=Cly)=x~y
Cx)NCH)+0=x~y
CINCH)#=0=C(x)=C)

e

Let X be any topological space. Let A € X
be nonempty. Forx,y € A4, definex ~ y if
there is a connected subset € € A such that
x,¥ € C. Forx € A, define

Cx)={yed : y~x} Then

) =C=x=y
Cx)=Cly)=x~y
CXNCY)#D=x~y
Cx)nCly) = 0= C(x)=C(y)

e

e R X v wiftufas wa1fte & awr X &
U 3gFATe Y| g & i Y - X, ke
gfafaT & el a8 FuaEh T

1. 3fg vy & sunafce gifeufdr & ar i
Had gl

2. I iwaw & Y sumale
Firefeehr g1

25

90.

3. afE X & faga 3gwHARe YV E, & i), Y
9T 3ygeAtse wifeufad # faga aen
syEFeRdl U € Y& fau, X & faga g

4. @fg X & dga suwAfey §, a iU),
Y R 39gARe wireufad & faqa @l
suRead UC Y& faw, X # fga g

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

I. If'Y has the subspace topclogy, then i is
continuous

2. Ifi is continuous, then ¥ has the
subspace topology

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

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

921.

91.

HIUROT 3Hddhed HHIEHOT

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

y(0) =y, € (0,2) & 3N, & § W
| &r

limye y(t) 3HH TEET ¥

I. {-1,0} 2. {=L2}
3 023 4. {0, 4}
Consider the solution of the ordinary
differential equation

') =-y*+y?+2y subjectto
¥(0) = yg € (0,2). Then

rlirg y(t) belongs to

L, £=1,0 e
3. 46,2 4. {0,+oo0}

www.examrace.com



92.

92,

93.

& gl a1 Hi¥aeT ITA [0, Ly) & & aur
el
dx

Z(0) =1

& 3feaca o1 3T siava (0,L,) %, ar
frT et # S '

X =

B B b S
GR W=y B
3 T bl
R e

If the solution to

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

e e e
k=1, Lyl
DRt ] ey
4 g Pl

xy=1W u=5% JNA, 3+ 3aFa
HHEHIT

du au__ ¢
xa-i-yug— xy for x>0 X fa=Er|
ar

. SFxy <19 § @ u(x,y) 1 H¥aea &

26

qur x>0,y >0 & AT ulx,y) = u(y,x)

£l

93.

94,

9.

2. Fgxy =19 ¥ a ulx,y) F 3feaea ¢
aur x>0,y>0%F @Av
u(x,y) = u(y,x) Bl

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

Consider the partial differential equation

du du 3
xa-é-yua =—xy for x >0 subject to
u=>5o0nxy=1. Then

1. 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

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

| 3T AaHE TEHOT

dz 0z

Wp* ) =zp; p==—, = o

ax
&1 6ol FHRE AR A x =0, 22 = 4y,
@ I § a x =132 y=11—‘|3§'\5’r,?ﬁ
3 FLT H IFwaTelT FATYTA HAAT 8

5 G

20 g=

3. z=+2+2V2
4, z=—+2+242

If a complete integral
differential equation

of the partial

0z dz

: 2-|— 2y = = =—, = —

¥ ta )= p== q T

passes through the curve x =0, z2 = 4y,

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

z=-2
T

z2=+2+22
z2=—2+422

e el s

www.examrace.com



0.

95.

96.

96.

UF HgFolad Fada f:R - R & fav 3@y
Taammar &r afvemy &7 &

(D.f)(h) :ﬂx_“".%—ﬁx_) . h>0.

¥ h=h(1+ e)F et w fFaw
TF Fad e > 0& AT, qur # &
er(h) = f'(x) — (Dx)(R),

e () = (D) (W) — (D)(h),

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

g f(x+h)= fx+h) &

l. e(h) >0 ash— 0.

2. ey(h)> 0 ash—-0.

3. e, (h)- ef'(x)/(1+¢€)ash— 0.
4, e(h) -0 ash— 0.

For a differentiable function f: R — R

define the difference quotient

+ h)—
Gy =TI

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

er(h) = f'(x)— (Df)(h),

ey(h) = (Dof)(h) — (Dyf)(R),

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

lff(x + ﬁ) = f(x+ h), then
1. e;(h) =0 ash— 0.
e;(h) =0 ash — 0.
e; (h) = ef'(x)/(1+¢€)ash - 0.
e(h) =0 ash— 0.

f>:0:

S k]

A o Yn =Yn-1+hyp-1 (n=12..,N)
Yo=1 & WY & y, AU FT § a0
0<h<1@& U, Nh=1.ar

I. yy—>eas N- o

2. yy—et asN - oo

3. wm=0Q+h"

4. y, =21

Let 1y, satisfy ¥, =y,—1+ hy,_, with

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

27

A

98.

0<h<1, Nh=1. Then

Yy —2ea N-oom

yy— et asN > o

I
2
3. y,=(+m"
4. vzl

A & y(x), @A GO
y(x)=x—f;xt2y(t)dt,x>OEFrGFr%1
ar x = V2 W Sad y(x) 1 AT 56 GAA &

1% 2.

5 9]-

3. 4.

o
3
o[ 1

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

y(x) = x — [ xt?y(t)dt, x> 0.

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

44

"Llhﬁ”.‘
m
o5 Nie

3

THTERA HATRIT

y() =1+ 4 [ K(x,t)y©)dt, @i
R 6) = [coshxsinht, <sx<t

cosREsinhas s =41
Fegad A=—1dw A=3% AT § FA%:
4
l. —-f{+%—tanh1 aar
1 3cos2x
;(cusz—ZSinzranhl + 1)

A |
Z. *-?“i"z—tanhl aAar

1 3cosh2x
Z(coshZ—Zsinhztanh‘i x 1)
%2 3

3 ?+'2-— tanh1 aur

1 ( 3cosh2x 1)
4 \cosh2-2sinh 2 tanh 1

S e
4. "2—+'2-— tanh 1 @
_1_( 3 cos2x 1)
4 \cos2-2sin2tanh1
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98.

99.

99.

28

The solutions for A=—1andA=3 of
the integral equation

y(x) =1+ 2A[; Kx y(t)dt, where
_ (coshxsinht, 0<x<t
Klxr)= {cosh tsinhx, t<x<1

are , respectively,
S EONEE
l. == +3—tanh1l and

c | 3cos2x
o+ 1)
4 (cosz—z sin2tanh1 &

o)

x2 3
"T+5— tanh1 and

1 3cosh2x
4 (cosh 2-2sinh2tanh1 + 1)
13 e e
3. =+4=—tanh'1l and
2 2
l( 3 cosh 2x 1)
4 \cosh 2—=2sinh 2tanh 1

2
4, x?+%—tanh1 and
1 3 cos2x
;(cosz—z.sinztanhl o 1)
el
Iy@) = [ fly) 1+y?eten™ dx

9t A, Ser f(x,y) # 0 §1 <A &7 aHd
&g A(xp,y0) W RaRa f&ar sme, qur &
f& gfarona B(xy,vy) % y = yY(x) F FR
SETH Bl @ 9 y = y(x) aF y =h(x) &
giaeafed #¥r ¢, as garay @ &g
B(xy,y;) §EhdT § 38 H0T |

lemge/3 2. w2
3. g4 4, n/6

Consider the functional

@) = [2Feny) J1+y? e ™ dx
where

f(x,¥) # 0. Let the left end of the extremal
be fixed at the point A(xg,p) and the right
end B(x,,y,) be movable along the curve
y =(x). Then the extremal vy = y(x)

100.

100.

intersects the curve y = y(x) along which
the boundary point B(x;,y;) slides at an
angle

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

A f& R?*9T U Uds e B &1 A F S

T a,C4(B) & ¥ad v gl

u € C3(B),I(uw) :j (|Vul? + fu)dx—t—f au’ds
B a8
& AAwdl ¢l AW & 7 vrw afRaE d9 @

fafése wtar &1 s & @ S99 78 &

1. =2Mu+f=0 B #aw
a—f+ au=00B9
an

2. —2Mu+f+a=0 B & am
NM_p B
an

3. —Au+f=0 B & qur
224 qu=00BT
an

4 —Au+2f=0 B Haw
2 qu=00BW
an

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

!(u):J (IVul®> + fu)dx + fa a u’ds
B B

where f and ¢ are continuous functions
in C%(B). Let 7 denote the unit outward
normal. Which of the following are correct?

L. =2iAuA f =00 inBiand
d—5+ au=0onadB
an
2. —2Mu+f+a=0 inB
andgg=00n68
an
3. =Au+f=0 inB
and 26—1:+ auw=0ondB
an
4, —Au+2f=0 inB

and ZQ§+ au=0ondB
an
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101.

101.

102.

AL & g, 991 p, (@ =1,2,..,n) FAW
R AN qur edsghd 949 £l
afr H ¢fAeet # Afése &ar § a9 q,
(ﬁyammﬁﬁm@ﬂmmw%hw
& ar e waeon H @ si-8 gHe
ard 87

o aH o = NeH
l. Pu= 32, Gy = o Ya
O s 0 i
2. Pg= ool it Ya
dH
3. g N=all) 1o, =
plIu L] qag apﬂlo
M % AR e
4. Preae= _aqao’ Qa, = 0

Let gy and 7 (@=1,2,..,n) be the
generalized coordinates and the generalized
momenta, respectively. If H denotes the
Hamiltonian and g, (for some @ = a,) is an
ignorable coordinate, then which of the
following equations are satisfied?

S | aH

L. ﬁa:_g'é;sqazgaava
2 = e i
3. P =0 day =g
4 Pay= 3 U, =0

frdr Wl @3 F v, iEw W
uftg § T ofeddm afadear & afa
vt B F TH+V=EFER% g T,V aur
E wer: fafése ta € oo o, fasa Fon
T FA Fer # | ARG W A F 3
qRada & §(4) Rfese war g, awr p,
e Gy (@x=1,2,..,n) &AL amﬁ;m
Ao qur eAdEd faderiawt @ Afdse
Fd g, ar

Lo G [T idr =0

n
2. 8[ ) pudae=0
a=1

29

102.

n
3 6f2qadpa=0
=1

n
A58 f Z(paan + qadpa) =0
a=1

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

15 Birde =10

T

20 5[2%‘1%2 0
a=1
n

34 Squadpa=0

a=1

n
4. ‘SI Z(szdqa + qodpe) =0
a=1 s

| Unit-4 |

163.

AT R c €R TH W EI A & XY

IEfReF W ¢, FYFd TS Gacd Feled
o o ST AN s T R TS T

f(xjy)_{o, m

& Tyl FeT wuA 7 @ BE-a 7@

1
l:: ==
8
2o =g
3. Xduwy gy g
4, PX=Y)=0
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104.

104.

105.

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

Feey) = {7

Which of the following statements are
correct?

ifi)itene <<,
otherwise

-

[eNe —=r=
8
2. ¢c=8
3. XandY are independent
4. PX=Y)=0

A & (X,,n = 1} 9.4 tHaAd
(-1,2) arReors WE A= FuaT & @
FA-T TE &7

n
1
1 ;ZX,— — 0T Afvaa:
=1

2. [2 sz, Zxﬂ 1} -0

T ﬁﬁﬂ?ﬁ"’(.
3. sup{X;, X, ..} =2v: AREdd
4. inf{XI,XZ,...}':_‘]m: m

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

n

1
;Z X; — 0 almost surely

: fgnsn)

almost surely

3. sup{Xy, X5, ...} = 2 almost surely
4. inf{X;, X5, ...} = —1 almost surely

A R {X,) & Al g@ar ¥ (0,12, ...}

], 3R

30

105.

106.

106.

2 1
Pil+l zgypi,i—l =

2 Py = B
01 3 3!

= 0 o]

et wuat # A P98 7@ 8

POD =
= 1,PU

L {X,) g=aad §

2. {X,} &0 g

3. P(lim,. X, =0) >0
4, P(limy, 0 Xy = +20) >0

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

2
P11+1 ”“gr

P01 =
2 P =1 olhermse.
=

1
Poo—‘ Fi=1=3

Which of the following statements are
correct?

{X,.} is recurrent

{X,} is transient
Bl o X =20) 1 510
Plimy 0 Xy, = +00) > 0

g T

foes wuel & @ #l9-8 §6 &

1. ww oRfRw e Al @en #
FH-U-FH UF 7016 3G ¢

2. uw aRfAa ey Al g@en #ir

FHD-HH TH Ty e Bl

UF AU EEAT ARG Y@ F

forw gt srawn &ifors & g B

4. UH AT AOEAT HEE AHE
YWAT H FH-U-FHH T Fels¥ dea gl

(U3)

Which of the following statements are correct?

I. Fora finite state Markov chain there is
at least one transient state.

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

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

4,  Foranaperiodic countable state Markov
chain there is at least one stationary
distribut’ion.
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ﬂﬁﬁ:XﬁﬁHﬂ;*()gwwmﬁ’r
a’rmwaqmwmh a>0 &g
@ arefRos o v & afeie 1 &
Y=kae ka<X<(k+1)a
=102

=T FuaAl # O Si9-8 Far 8

. P(4<Y<5)=0

2. Y U G gee H HTEIOT FA g
3. Y U oM ded & Fqaior #dr gl
4. Y U car®l §es & FTEOT HaAT ¢

Suppose X follows an exponential distribution

with parameter A > 0. Fix a > 0. Define the 109.

random variable ¥ by

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

kE=01,2,:.

Which of the following statements are
correct?

I. P4<¥Y<5)=D

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

4. Y follows a Poisson distribution

e R (X, ., X, ) U aefRes 9 '
QIfASHAT Oelcd Heledl

f(x;9)=%e"|"(_g|;—00<x<oo FET

Bem%,ﬁﬁmmgml ot T § 9

Fla-8 FqEr &2

I. 0T 3Taad @sfadr ko

~YL X B

6 & U T, X, vk qaed gfagds gl

6 1 ITadd genfadar Aead AT

yfdedst &l U Fo &l

4. fo¥e=T gfayor §HE Hy: 0 = 0 9a1H
Hy: 6 # 0 & fAU UTHTATAS: qFaaH
gfreror &1 Hi¥aT 8 gl

B2

(5]

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

109.

flx;0) = %e"x”m;-oo < x < oo where
fER.

Which of the following statements are
correct?

2

The maximum likelihood estimator of
e |

G is ;}:?:1 X
. X; isa sufficient statistic for 8

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

NETT FHEEAT Hy: 0 = 1@ Hy:6 =2,

&l O vs carEl aefRed 9T & AT g,

gy BEl| #@= R X g ¥ocarl (8) de
¥ e T v aefRed ufagy g1 T
gferor srfafe 9T faEn

g X =0z (X =13W X +V <2):%
A Ho @ 3ediaR &Y, 39T Hy &
FFHR |

e & @ S} 70 &

I

39

o

PR 13 ] = ¢! + 2e72

PR IAR] =1 e —e”
qNEToT FT HHFEG § e +e?
qireTor Hr Qﬁ?ﬁ%%e"l+e"%

(I

Consider the problem of testing Hg: 8 = 1 vs

1 ) :
Hy: 6 = = where 0 is the mean of a Poisson

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

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

Which of the following are true?

I,

2
3
4

Ptype I error] = e™! + 2e72

-
V= pr5

P[type Il error] = 1 —%e‘
Size of the test is et +e~?

(S

Power of the test is %e'l +e
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110. &=t & (X, .., X,) & anRos gfagst &

110.

111.

a’rmﬁmaﬂ?amf(x)gﬁw
deoT A red §1 HIAAT Irequre adaTor
(LRT) % 390" &a fae= adteror g@ear
W fa=mt

A
Hy: f(x)=ﬁe 2 gATH

Het flx) = —;-e""'

At Fyat & @ Saa @

1. f&&T sy LRT &7 w1f¥aca & &)

2, HEEREr 99 |X, |, ..., | X, | F U
Hole &l ‘

3. FEEIREr gid X7,..., X2 & uF
Hoi Bl

4. ITAEIRGT 9 50 T H §

{Z (- 12 2 c}.

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 =

Hg: f(x) = Ee_z Vs
Hy: f(x) = ze~

Which of the following statements are
correct?

1. There does not exist any LRT.
2. The rejection region is a function of
lx‘l 'r 238.) |Xn|
3. The rejection region is a function of
L
4.  The rejection region is of the form
=1 (X —1)% = cl.

A 7 X, Xy, . Xy FAEA. TRRSE W
g, [Sasr 39 H@aq §e ®ola F(x—6,) &
aar V.Y, .., Y, @ad ankeos W E

111.

112.

faehr A ¥aqd ded God F(y —6,) B
GETOT EHEST Hy: 0y = 6, S0 Hy:0, > 0,
W Rl 7 & X, X5, . X0, 0, 0L Y
# ;fear FH;W Ry, Ry, ... Ry Rg, R, .. Ry
&1 aftenfa =1 @&

7 14
B Fuat # & Fa-w 788 &

1. Hy& 3e E(Ty) = E(Ty)

2. Hy% 3the E(Ty) = 52.5

3. T, 27 @1 SI&7 \ahell

4. R FH Ty & ITUR W ERRIo-ge
QIEToT &1 IYFET S ar sfEa A
T, = 77, @réiddr &% 5% 9T 918 ¥

Let X{,X5,...,X7 be iid. random variables
with common continucus distribution function
F(x—0,) and let ¥}, Y,, ..., ¥; be i.i.d. random
variables with common continuous distribution
function F(y — 6,). Consider the problem of
testing

Ho:el = 62 Vs Hligl > 62.

Let Ry, R, ... Ry, Rg, Ry, ..., Ry4 be the ranks of
X1, X300, X7, Y1, Y5, 0 Y5, respectively in the
combined sample. Define

7 14
T1 = ZR[‘ and Tz =ZR].
i=1 j=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.

i M

wgzah@wﬁaﬁ\w#ssa#ﬁﬁw
o a1 et &1 ey aeRar de &

aatdr (0|1 [2 ]3[4 ]5
"
arearfar 192 [121 |91 [s0 |19 |7
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T 9T earn ¥R fRd R aet @ Ay
1.49 &1 &5 I IOBIT HIAT TR 8 16
Hy: 3Melt &7 sz cardat Bl

YETOT & YR W FHA FoaaT & AT 2
gfdess &1 A 1.2781 58& f6d 9 ©W
it

113.

Xoose = 1.64, X5os5 = 1.15, X5 056 =
12-59 and X&gsls - 11-07.

@ & & Fa-8 w5 &

1. AERaT T 5% W H HEHR T80

rar S|

¥? —vufdeds #r Tad3ar FIfE 581

3. Hy®& 3N wardl & arfa-srae &0
Itaad axfaar deas (MLE) 1.49 %)

4. Ho¥ i, frelt 39 & o oer 3o
¥ 39F vF M R F 9, /A
qIfAeRdr &1 MLE 2.49e 29 §)

2

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

Numberof |0 |1 2 [F3 e TS
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 y2-
statistic for goodness of fit is 1.27. Given

Xo0s.6 = 1.64, XGoss = 1.15, X895 = 12.59

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

1. Hyis not rejected at 5% level of
significance.
2. x*-statistic has S 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 2.49e 149

9fF T ¥ = XB + € 9T Tauy, @
Y1
y
‘| x=(Ga))

Y= G

nxp

Yn
2 2

B — | H o 62 =
By €.

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

A & XTXE=XTYF A f &I T A
¥ FF-8 T8

1. afx CTB wweT §, a €T & Asan
Qs 3APaa 3Fas (BLUE) CTR &1

2. afg @ A TR SAfA(X) >p € aF
gl QT wdT Gas HEIAT gl

3. 3 afa (X) <pt o Fo MEw
ST Gele AN 7T &

4. ol IAEET HEAR

(v =xB) (¥ = xB)/(n—p) %I

Consider the model Y = X + ¢,

[
where Y = y:z K= ((xij)) and
: nxp
n
€
B .
ﬂ =1 : . €= Ez
By e

E(e) =0and D(€) = a%l,,,p <n.

Let f be the solution of X" X8 = XTY.
Which of the following are true?
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I. IfC"p is estimable then €T is the best
linear unbiased estimator (BLUE) of
c'p
All linear parametric functions are
estimable it and only if Rank (X) > p.
3. IfRank(X) < p then some linear
parametric functions are not estimable.
4. (Y=xB) (Y =xB)/(n—p) isan
unbiased estimator of a2.

)

A 5 X, 9UT X, TG Aeeed W8

ST & 9&F &1 N(u, o) 92 &, gl

RERG?>08 &= & 0<6 < 2raur
=(c050 sinB) A R Y =

—sinf cosf
(Y. Y2) = AX . X = (X, X,)" & @1y fars

AT H & FT-H TE &2

1. Y =Xdex #, afg aur A= 47
p=0 gl

2. Y =Xdea #, i 9y A I
=08 =10%

3. Y, @Y, mERAEa g

4. Y, AU Y, GeHLEOd g Hhd gl

[.et X; and X, be independent random variables
each having N(u,c?) distribution, where
HER,62>0. Let 0<6<2m and A=
R
with X = (X;,X,)". Which of the following
statements are correct?
I. Y = X indistribution if and only if u = 0.
2. Y = X indistribution if and only if

w=20 8=0.
3. Y; andY; are Gaussian.
4. ¥ and Y, may be correlated.

At & X, @ur X, a1 '|EA N,(0,2)
FefRes W & afd (&) =p & 9 A
& Avs pxp ARG 3Hegg & o9 7 &
Y, qur A2 = A g1 e U # FlaR
el 87

1. XTAX, ~ x2

20 XTAX, + XTAX; ~2x%

115.

116.

116.

3. XTAX, + XTAX, ~ 2x2
4. X{AX, + XTAX, ~ 13,

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

] RXEAR

2. XTAK +XTAX; ~ 227
3. XTAX, 4+ XAX; ~ 2y?
4. XTAX, +XTAX; ~ x3,

3T N & v oA @Afe @ e
wuRer gforus afgd afdwas gomar
(SRSWR) & 3iadid &1 & 3 n &
gfaesl & amm W, ufagdy aew TR
wald arfeos 9fdesl n & HER 9, el
gfaget 4 TRl #F y@E § SRSWR wormed
garl Heureh Faa & siada e s
g oA & ufded mem T, &A@
gator(Ty) = won(T,) & @A gd
frF # @ 39gFa yidey Ha-a &

. T HHY THA gl

2. T ANTHA AT £l
3. TAL A A gl
4, T WEIOT HHA &

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(T,) = Var(T;)
to hold?

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

= -
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118.

grad b,v, 7, k,AgFA TH Hdfed HYY W3
FffFeg= (BIBD) W oA, <&l v 399l &
UF FHIT H F b TS A 93F & k 30UR
2, HAHeIAT H Ue 39UR r 9% gl g,
qUr 3R AT W S A R ufed @dr 1
s @s A Hl 3TER] # 3ES 9 [E
WEga @ 9ideuifid e us ad
I AFTAT AR FTAT Bl AT FA AR
& fov @7 & ¥ sia-3 g &

1. @8 U& BIBD §I
2. 9A&AF IYER (b —r) IR & B
3. 3UER # ulE SE U & w5

(b—r+ 1) IR 8§ gl
4. bk =vr

Consider a balanced incomplete block design
(BIBD) with parameters b, v, r, k, 1 where each
of the b blocks contains k treatments out of a
set of v treatments, each treatment occurs t
times in the design and each pair of treatments
occurs A times. A new design is formed by
replacing all the treatments in each block by its
complementary set.  Then which of the
following are true for the new design?

1. ItisaBIBD

2.  Each treatment oceurs (b — 1) times

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

4. bk =vr

A & aeTes W X Fe Wik
gdcd Feldl {W@dl &

- _falx — )% te= =W x5y
& _{ 0 X =y,

FE a>0,—o < pu< oo gl FE wuat
H A Hla-0 T@E 2 X F1 @A Fad

118.

119.

119.

1. @M a>0 % AT vF A= BT 2
sl ¢ > 0 & AT oF gHAE Held ol
F8 o >0 F T 0% aHA el gl
FT a >0 & O0 tF gaa= God Bl

s e T

Suppose the random variable X has the
following probability density function

alx — W% e~ W% x>y
0 XS,

fe ={

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

an increasing function for all @ > 0
a decreasing function forall & > 0
an increasing function for some @ > 0
a decreasing function for some o > 0

e

3H FHEDT W a9
2y; + 3y, +5y3 + 4y, F yp +y, < 1,

Yot Vs SLys+ S Ly, +y <1
Jur y; =20, i=1234

& HeNT HRAFAANPT HY| F5CaA A §

1. 8% @AM

2, 88Ul 9% &

3. 7% FAW AT 3T IS

4, 7% A T 3HH &H

Consider the problem:

Maximize 2y; + 3y, + 5y5 + 4y,
subject to

Nt sl by Sl tyasl,
y4+¥y1 <1 and ¥, >0 fori= 1,234
Then the optimum value is

1. 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. & B (xy, %2, X3, %), %1 + 2 + X3 +-x4 120. Let (x4, x5, x5, x,) be an optimal solution to
T FZAROT FHEIT F g §, ga the problem of minimizing
X3 + %3 > 500 A e
subject to the constraints
X3 +x4 = 400
x; + x5, = 300
x4+ 2 = 200 : =

X3 +x3 = 500
x3 + x4 = 400
X4 +x1 > 200

X = 0,05 20, %x;=0x,=0.

X 20,20, x3 2 0,x, = 0% 3eh7|

e oft x; & fav o 7 & slad

;- ggg i 233 Which of the following are not possible
3 : values for any x;?
1. 300 2. 400
3. 500 4. 600

| FOR ROUGH WORK |
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