H]

XTHT

2015 (1)
weo (4 A
3T gH

favg wie  gRasr ais

: 3:00 g2 wofe 200 3%

o %0

11.
12.

P
[}

SRt

19 Bt @ wrFT g & | §97 uem g 4 v & @ (20 arr A F+ 40 9 ‘B +
60 47 'C' %) §go7 fdwey g (MCQ)RY 7v & | gt w17 'A' & & sifddpaq 15 sk
a7 'B' % 25 g aer i 'C' § W 20 yer & v a4 & [ Il [EIRT G sifdd ge @
v QU Y @9 daer gser 97 'A' & 15,917 'B' @ 25 e 97 'C' w20 Sl @ oirg @t
et |

L. THSIR, FTY GFE STl W 137 77 & | ST el T 3N Hw BT A foreE i g I8
S Moy 1 gRaer § yo QR dilv bel & e el ¥ @e-we 78 & | afa Yar & ar 9
gfgoficiery & Sl @re @) gRABT dacr &7 957 BN Fhd & | g9 GV 9 3L.YHh3IR. Jcv
gFE I At Tig o | g9 gRAFT J T B B P o1y SfaRad gt Her T &

SL.TF3Y Sa¥ UFF & g9 | F QU 77 17 Gv YT WS TN, AT T §9 G gRawr
&T HHID [T, AT &1 3T E¥AER Hl 31qeF B |

31T ST SLVRSR. Tk TIH H ¥ d9%, [399 Bls, JRawT dis sk = wis & Hata
gl gal @ Ict §fc7 97 § Savd Pl BY| I8 Y 47 gereff @) formert 8 & a8
SLTRS% T} G H ]V T¢ (59 T T @IaEH & e Y, QAT 7 HYd UV BIYEY
faavot @71 wEt afie @ sglca T8 @Y g, fored Sad aTdl B, fored Siadl
LTSI I TAE B sedipla o A, & waHd &

gT'A' # gE e 2 3w , 9rT'B' 7 ydE ged & 3 s aer wrr'C' 7 gdw e 4,75 diw
T & | TP Terd Feaw & FOTHE qodiaT 9 'A' 7 @ 0.5 7% aor 9 'B' § @ 0.75
3@ ¥ faar w9 'Cl @ SNl @ [y FUTHS qodidbT T8l & |

a7 'A' T 9T 'B' @ yE geT @ A1d R Qeey v T & | 399 W »IT VH [Qdey &
TE SeraT HaAlTaH §1° & | SUBI AT TIT BT Wal 3erdr Halad g geqr & | 9rr'C' H
% T @7 “YF 1 Y W SiRF” [dbey wE &1 gbd & | 9T 'C' § IRE 9T B wH!
faweal @1 Wel T BV U¥ B HiSe gra 8N | W GE fAbeul BT 9T T8 BYT UY Big
¥ wise T8 fear eI |

THST B §Y AT SGlerd a¥Idpl BT FIRT Hvd §Y U1V I+ qict GRERrIl &1 §¥7 SV 377 47eft
g3 & fory ST SEVTIT O |HAT 8 |

gEril @l Sy A1 X% Ul @ SARFT BEl Sk g dl T8l forg T @Ry |
PAFATY BT SYINT BT BT AT T8 & |

wem GHIfT oY o i Rfsa g & OMR SR 939 & [39iford &%/ sfaoflciey &)
7e7r OMR TR 739% G & 9997d 39 3951 Hid-derd glifeld o o aea &/

3=t e,/ AeBNTr & geT # 3Gl 819,/ 918 S Uv 373l GYhNT FHIOE BRI |

HacT g¥lenr B QY Jafe d@ do7 arer Geerell @ & geien gRaer \rer o o 1
Sl & Sl |

sgeff grer 6 E wHETe B H HAa wear § |
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HIT \PART 'A'

ARAE o Gl T A 1 dar eq Tosit
A UH A B g ARAt @ Aeien H
ar Iy gt & foram on, <" AT & e
[T AT §IM 7| FlA-AT FAH AT

1. X 2. 1II
3. 1III 4. IX

“The clue is hidden in this statement”, read
the note handed to Sherlock by Moriarty, who
hid the stolen treasure in one of the ten pillars.

Which pillar is it?
1. X 2. 1I
3. 10 4., IX

AT R ureargel T AT GONTSSAT A
HqFe, ool aur Yoals H ARSI T ardi|
W UEITs 34 A ¥ Faod fFAr @
HaMfssdr A emfAer gu 21 G HEES
FINSET H, 27 Geelr TINSE & quT 30 JeAs
aMSSr A A gul el qar ﬂ{fré
mﬂwﬁrﬁemmmﬁmm@r{aﬁr

TqEAT FT A \ 4

L18 4

2. 24 -

3. 26

4. 3UNFA GIAT § Il g ST ST
FeT| , W

Suppose three hmeetings of a group of

professors_were @rranged in Mumbai, Delhi

and Chennai. Each professor of the group

attended exactly tw@ meetings. 21 professors

attended Mumbai meeting, 27 attended Delhi

meeting and 30 aftended Chennai meeting.

How many of them attended both the Chennai

and Delhi meetlngT

1.} 18

2.124

3. 2

4. Cannot be found from the above
information

A= & R I & e, foer e &
AR & T S T 9iidehar 0.1 &1 Ifg
Ty afdd foar e fav 4 9R amm axar

g, dr SoT I3 & GRIA 39% T3 Siled Hr

gifdehar  gief:
1. 1-(0.9) 2. (1-0.9)
3. 1-(1-0.9)* 4. (0.9

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be caught during at least one of the trips is:

1. 1-(0.9) 2. «(1-0.9)"
3. 1-(1-0.9)* 4. 0.9y °
f ™
L L] .{- ".
{

a%ﬁﬁﬁ#rﬁgaﬁaﬁmﬁmﬁm
o R 9y F O IeREe R e
%ﬁvw@mmﬁrwmﬁ

@rm&w%?

1. o ® 2. 4
3f s 4. 6
L ] - L ]

L ] L ] -

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

T FHS Ul & HH ol faHoT & & Y
ABEl A¥ B& & g & Idg W &
Y T FYATH oS FAT 87

1. V3 2. 1++2
3. 5 4. 3

Let A, B be the ends of the longest diagonal
of the unit cube. The length of the shortest
path from A to B along the surface is

1. V3 2. 142
3. 5 4. 3
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e 3 Hr afe geaFea | & o S 9.
ar 39 §&T # fohdel gerHcId 3 gher?

1. deT 2. B8

3. @d 4. 3S

How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. Six
3. Seven 4. FEight 9
x-y TERMR FATT R G I TH Fod
39 ¥ TSRl §, R x Tury et W
TFaTSTT A 8 IR 7 & Shar w@dr &l 39
Iod & Fg & A §
1. (8,7 2. (8,7
3. (-4,3.5) 4. (4,3.5)

. . . /10
A circle drawn in the x-y coordinate plane J

passes through the origin and has chords of |
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are
1. 8,7) 2. (8,7
3. (-4,3.9) 4. (4,3.5)

-
foT & o IER TF o & e afr T 10.

- el STl T ¥ e el o ae
3R AR ged & SABe HT AT FT § 2
Pl N

&,

11.

‘4
Lew"2 22
3. 2v2 1 R

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle ﬁo that of the inner circle?

TN

~___~
1. V2 2. 2
3. 2v2 4. J3/2

11.

T emd & U & <O 39 & R &
™ ¥ 20% orer gl Frema & 3mfr s
d% gg W ar ar g1 Freoma & @ren
3T T X AT & 37T &

| V10 -9 2 10-9
T V9-+8 : 9-8
102 — 92 103 93
3. 4, —=
9-8 93 ~83

¥
f
The base diameter of a glass is 20%sSmaller
than the diameter at the rim. Thé9 glass is
filled to half the height.f The ratio of efpty to

filled volume of the glass is

1 V10 —+/9 5 10-9
" V9-v8= = 9-8
2_092 4 # 3 _93
' 102 -9 { . 4 103 -9
. ®.9-8 ( 93 —g3

. | gURRIT S H TH HGeadR qY W

aw.’m T &l g #ir daa Bsar 10

, T afgar & & FT wrEem Te HieX gl
ar ufgdt ganr aie gt # 3w §
10 2. 10

F

3.', Ty
A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10

3. 4. 2m

4., 2w

Ife d=1, =107, qur g=133
AT IR, dF [T & & Fia-ar @gr &2
(100 I8 =Teh o« IO

. cosd<cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4. cosg<cosd<cosr

Write d =1 degree, » = 1 radian and g = 1
grad. Then which of the following is true?
(100 grad = a right angle)

1. cosd<cosr<cosg

2. cosr<cosg<cosd

3. cosr<cosd<cosg

4. cosg<cosd<cosr
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12.

12.

13.

13.

14.

Teh fashdl 9% 100 39T %I Heg drell
ISt P ATl X 9T g1 Tgel TS FAGlAr H
fasna Heg #f¥® @r Srar g, dur 9 &
IR FEA H Fe & Sl 81 e & aRrT &
faa Hed ugel 315 AQAT #T 3T § W
e fodhr aEgt f e wAw g e
aE AT & Hd H 20% FHATHN Gral § o ggel
1S AT H AT Hed Fa1 §?

1. 122 2. 144
3. 150 4. 160

A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price
of the article?

1. 122 2. 144

3. 150 4. 160

FUT A IF BT AT TFER STt B
THATT Fedlol o' -« {

1. el FET G &1 Hehel Y .
2. I T & THR & GoT A E §

3. U ¥ HUF Haul H W 8 bl &
4 ﬁ?@ﬁagmm?ﬁﬁ%ﬁaa’fm%ﬂ
The statement: “The father of I{ny son is the

only child of your parents”
1. can never be frue

2. is true in only gnetype of relation

3. can be true for moreithan one type of
relations
4. can be true only in a polygamous family

T A F GIEA SgHS § 36 aE
el d TS B, T FIS SEE @ren
FENG| TS A Rrw T w2

1. ws¥al (6-gon)

2. 3 ol (8-gon)

14.

15.

15.

3. G #of (10-gon)
4. CAIERIST (12-gon)
One is required to tile a plane with congruent

regular polygons. With which of the
following polygons is this possible?

1. 6-gon 2. 8-gon
3. 10-gon 4. 12-gon
¥
f
TR M & ddlel gl Hl 8 Wz;rja

9

R ¥, R R 3T & du & o A
BT 57 S| {

Ied & 3eX 50 g3t ATREw:
GnT-iTja‘l T3t wera Reg-gerell & o
& gt F AR deof 38 THR G|

1.6 2. 3
= =
[ )]
>3 >
o o
(] ()]
o e
— - w 3
Distance Distance
> >
C =
(] [
> =
o o
[) [}
o ot
w L w L
Distance Distance

Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure

Within each circle, 50 points are randomly
scattered. The frequency distribution of
distances between all possible pairs of points
will look as

www.examrace.com



16. AIRA & 3SUTHeEY Ul H AWPR Hol
g I
TISEOT o fedr foher e & g dhar g2

16.

17.

17.

18.

18 2, G
c c
7] ]
= 35
(o8 o
[«F] Q
— —
w T e T
Distance Distance
3.> 4. >
oo
(3} [}
= o |
o O
[«] (]
— —
w T w T
Distance Distance

Wa-AS & FAT A wAdd

1. 39 R gaicd AT J qEr 1 g

2. AT T el T LT T G|

3. g3 & AT 58 SR @ & 3
qrar Fr waAT|

4. S drer SR & AGHA F Nl & r
ITHeldH TEROT gl

Most Indian tropical fruit trees produce fruits
in April-May. The best possible explanation

for this is LY
1. optimum water availability for fruit }:
production. - ¢

2. the heat allows quicker ripening of fruit.

3. animals have no other source-of food in
summer.

4. the impending monsoon provides
optimum conditions ifor propagation.

Tsh ool GAGUHST (12-gon) & fasholl ahr
& B " ﬁ
1. 66 2. 54

F3. 55

*"E‘ 4. 60

The number of |[diagonals of a convex
deodecagon (12-gon) is

1 66 ' 2. 54

3.(55 I 4. 60

{
Melaflel AT Y TT & A el gy T
m*ﬁalmmmﬁaﬁgﬁam
@ Sy g, F Bsd &1 3R g & T

Aot 811 T A & hdel TR g2
1.1 2. 2
3.3 4. 4

18.

19.

19.

Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1. 1 2. 2
3. 3 4. 4
e arde A .
>~
[
fd er & I &
a @ =@ '@ al
aa sla & [
%g g 8 .o
ko gY ar ®g F

& °,
-1 Refiet & AT & aed B

2. T fyemfEt & S e ¥
3. wHEEd favardt wdt e Fo
. SH TR & g A faenfit s
hjrmmﬁ

Decode. . ©

SO o
zomg—wnm
—Cz—wnZz
< W= ®noH
WO R T W
MW > < -
nwHzmoa

1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT
BUT PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

20. o9dr &7 §
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20. The missing number is 22. Consider the quadratic form Q(v) = vtAv,
5 where
g 5 1 0 0 0
a=[0 100 ey, zw)
7 9 5 0 0 0 1
0 010
Then
5 9 9 ?
’ 1. Q has rank 3.
1. =19 2. -5 2. xy + z? = Q(Pv) for some 1qvert1ble
3. 9 4. -9 4 X 4 real matrix P.

3. xy + y? + z? = Q(Py) for somef
1nvert1ble 4 X 4 real matrix P.

W \PART 'B' 4. x* + y? — zw = Q(Pv) for some [

invertible 4 X 4 real matrix P.

1

23w B s s W TS wemst p %
g H @fdse| wtar 8, e qornt §
21. A 6 A, S 20 U aredids 3 x 4 /ﬁ%m
3Tegg Bl A ALAH S B, ST ALA & 4 ) [91 31 0]
ofed #r ffsse : / . / 29 31 0
i P & J J 79 23 59
1. 8rh-8lh 2  §7 L) A AhA B A
2. &h-81 3 - (31}, 2. §=1{31,59}
3. S-S 4 3. S={7,13.59! 4. ST E
4. 3fOF ¥ 3f0F 2 W IraeTHa: 2 Aeh | f

4 23. Let S denote the set of all the prime numbers
21. Let A be areal 3 X 4 matrix of rank 2."Then p with the property that the matrix

the rank of A*A, where At denotes he 91 31 O

transpose A, is: 29 31 O ]

1. exactly 2 79 23 59

2. exactly 3 . 3 has an inverse in the field Z/ 7 Then

3. exactly 4 { p

4. at most 2 but not necessanliIZ L.§=1313 2. S._ {31’ .59}
3. 8= {7,13,59} 4. Sis infinite

22. Efagrda &9 Q(@ = vt Av R TTOR, SigT

10 0 24. I 4 TH 5x5 AEAfAR ey, JRT 15
/ A=8 (1) Of(l).v=(x,y,z,w) & @y ¥, agw I 2dwWw 3 4 F
00 10 HTRALTOS AT &, T ST Fgehel 2
gl ar . & T@TY, A 4 F IROIH 5TH A &
1. Q& anfa 3 &l 1.0 2. 24
2. ﬁ%ﬁwmzxxz;m 3. 120 4. 180
?’“ g P F T xy + 2% = Q(Py) B 24. If A4 isa5 x5 real matrix with trace 15 and
3. R @ AT 4 x 4 dEdfas if 2 and 3 are eigenvalues of 4, each with
3-IT€€I% P % fAT xy+y2 + 2% = Q(Pv) %I algebraic multiplicity 2, then the determinant
A of 4 is equal to
4. TR YHIONT 4 x 4 AIEATAH g P & 10 au 2 04
fIT x2 + y% — 2w = Q(Pv) B 3. 120 4. 180
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25.

25.

26.

26.

27.

ﬁwﬁrrrq‘}?ﬁiﬁn F fov A+ & aedafes
Wgﬂﬂ,aﬁ%s;:a%wa?xﬁagqa’f
$r gaAfe F p, [Afdse w&ar g1 Tpw) =

(AT IRANT AGRAT T2 P, »P, W =i

ar

1. 7T WF TR § aur fom akmw
(=5 %l

2. TTH I@F FIARoT § aur a7 ok
(=3¢l

3. TUH @& TR § aur fom afkew
(D=2 &l

4. TUH IyH FIROT 78 g

For a positive integer n, let P, denote the
vector space of polynomials in one variable x
with real coefficients and with degree < n.
Consider the map T: P, —P; defined by

T(px)) = p(x ). Then
1. Tis a linear transformation and dim

range(7) = 5.
2. Tis a linear transformation and dim

range(7) = 3.
3. T1is a linear transformation and dim

range(7) = 2. - d.{
4. T1isnot a linear transformationh {

ad & ffR—R T& & dR Iddd:
HAHAAT Fol &, SO =f(1) = ['(0)=0 F
ary| \

{
1. /" qeaH Hold gl
2. f"(0) T Bl
3. fFET xe(0, 1) F AT 7(x)=0 |
F 4

. fa:afravcrﬂ-é??m

Let f:R — Rbea twice continuously
differentiable function, with

F©)=(1) = £'©)=0. Then
f" is the zero function.

2. 1/"(0) is zero.

3. f"(x) =0 for some xe(0, 1).

4. f” mever vanishes.

A 6 A=1,Th nxn3Tegg ¢ Allh A°=4
¢ STel, I, A n &7 dcddA® 3egg gl et
FUAT H T PIA-TT TEr A& g2

27.

28.

28.

29.

29.

1. (I,-A*=1,—A.

2. R  (4) =Sfd (4).

3. Sfd (4) +Sfa (1, — A) =n.

4 AF FATEIOR AF 1 F FHAA £

Let A # I, be an n x n matrix such that 4> = A,

where [, is the identity matrix of order 7.

Wthh of the following statemen[;s is false?
(=AY =1,—A.

2 Trace (4) = Rank (4). _r:" )

3. Rank (4) + Rank (Z, — 4) = n.

4 The eigenvalues of Alare each equal fo 1.

A B 4, RFT U HId STHATIT ¢,
axpa=Rg @ at |
A% AR &l dater B
2. Th FIUIT Wead ¢l
- WWW%’I
ﬁﬁaaﬂﬁr%l
L

‘Abea c[osed subsetof R, A # @,A # R.
Then 1 A is
"the closure of the interior of A4.
| a countable set.
3 a compact set.
4. not open.

A & £1 [0, 0) > [0, ) Th Hdd Belel gl

e & @ Fla-ar @ ¥

1. x0€[0,00) &, dTfH fixg) =xo &I

2. Rl M>0 & T afg @t xe[0,0) &
ﬁl’Uﬂx)ﬁM%’,Fﬁxoe[O,w)HW%
& fixe) =xo &I

3. A f #1 uw foad g 8, @ sae
efach g =ifev|

4. f@1 ®E @Fd fog 7€t & o< dh TF
(0, 0) T 3TdHIIT Tel arl

Let f: [0, o) = [0, o) be a continuous

function. Which of the following is correct?

1. There is xoe[0, o) such that f{xg) = xo.

2. If flx) £ M for all xe[0, o) for some M > 0,
then there exists X, €[

3. If f'has a fixed point, then it must be unique.

. f'does not have a fixed point unless it is

differentiable on (0, )

N

www.examrace.com
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30.

30.

31.

31.

32.

 (x,y) be the unique geal number such that

. 1 1 1
e ﬁ(ﬁwz*ﬁwa*”'

1
TV 32,

g

1. V2 2. %

3.4241 4. ﬁ

1 1 1
lim — + + -
n—’°°\/n<\/2+\/4 V4 + 6

3.9 n—> oo g, d |S;n— Synea| -0 R
4. W n - o %L,Fﬁ%"—ﬂ gl

LetS, =
true?
1. Son 2> %foreveryn > 1.

R_i. Which of the following is

2. S, isabounded sequence. r !
3. |Syn — Syn-1] > 0asn - . y
4

S. F
.fﬁlasn—wo. {

l.' [

1
+
\/2n+\/2n+2) &
i 33. T (vt xp Hxs) (r+ya +ys ) =
1 15 ¥ AT a4 quites galt 1 Fel T&AT F=T
1. V2 2. % y | | T %
7 1 £ B

3.4V2+1 4 o / i1} 2.2

/ 3 4. 4

(x,») # (0,0) F (x,y) eR* & TT, AL
0= 0 (xy) Th AT aEdfas &I &
afes —r< < 7 gur x,y)=(r c0s49,rsin'€)

%
g, &l r=,/x?+y? gl ar d ?Uliaﬂ
refeT N ¢
Vo ¢
0:R2\ {(0,0)} - R VA
1. TPl gl 34.

2. G W Haholig. =gl Bl
3. aRag, g Had A6t gl
4. A URg, A FAd &l

34.

For (x, y) eR*'with (x, y) = (0,0), let = 6
-7
< @< rand (x, y) & (r'ircosé, r sin@), where
r =./x2 + y2. Then the resulting function
“R*\{(0,0)} > R is

1.- differentiable. |

2. ccontinuous, butnot differentiable.

3. Ibounded, but not continuous.

4, ne_ither bounded, nor continuous.

.‘I

Hﬁﬁ;fSnZZﬁ:l%
e B
1.Wn21a;ﬁ'352n22%|

2.5, Th UREE ITHA g

| T 7 & Hie-ar

33.

3s.

What is the’ total number of positive integer
solutions.t6 the equation

(g +x2 +x3) (71 +y2 +y3 +y,) = 15?
.01 2. 2

33 4. 4

H?iﬁ?l{ze((:|z98=lamm0<n<
98 & faIT 2z = 1 } Y IUTHITCTST Far &2

1. 0. 2. 12.

3. 42. 4. 49,

What is the cardinality of the set

{ZE(C|298 =1 andz" # 1forany0 <n <
98 } 2

1. 0. 2. 12.

3. 42. 4. 49,

oY 1% = y? = (xy)? = 1 gad aFar x,y
CaRT SAfeld Tk HAG G &l G A HIT &
1. 4. 2. 6.

3. 8. 4 12.

. A group G is generated by the elements x, y

with the relations

x3 = y2 = (xy)? = 1. The order of G is
1. 4. 2. 6.

3. 8. 4 12.
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36.

36.

37.

37.

38.

38.

10

A & R Uw IfFIST wid ¢ dlfe R Th

817 € &1 O §gUe derd R[X] AR

1. T FfFesT 9id g 39
PIECERIEICIE IR
TSI i e &

4. TF A IUEST Uid el 8

Let R be a Euclidean domain such that R is
not a field. Then the polynomial ring R[X] is
always

1. a Euclidean domain.

2. aprincipal ideal domain, but not a

Euclidean domain. 39
3. aunique factorization domain, but not a ;

principal ideal domain. /
4. not a unique factorization domain. /

I
AT # @ Hla-A1, Q W x'2 -1 F TH
HGSAT TS § 2
. x®+x*+1
2. x*+1. LY &
3. x*—x2+1
4, xS —x*+x3—x?+x-1. ‘\.. |
Which of the following is an 1rraducﬁ)le
factor of x1? — 1 over Q ?
1. x®+x*+ 1. 4
2. x*+ 1. g4 - 40.
3. x*—x%+1. \
4. x5 —x*+x3Fx?+xx 1
APy T 2 B R T Ao W ﬁﬂﬁl
f@ =T mlognag1 9@ =30

I v, RHAA: f T g T mwam
g
1. =0,R = 1. 2. r=1,R = 40
3.r=1,R = oo. | 4.r o,R=1 )

i
Consider the following power series in the
complex variable z :

f(z) = ';253:1 nlogn z", g(z) =
Yo % z"™. If r, R are the radii of
convergence of f and g respectively, then

1.r=0,R
3.r=1,R

1
= 00,

. A % a,b,c,de RE afd ad — bc > 08l

AR TR T 04 (2) = o0 O Y|
qReRT # T
H,.={zeC:Im(z) >0}, H_={zeC: Im(z) <0},
Ry={zeC: Re(z) >0}, R_={zeC:Re(z) < 0}.
A, Typeq TARDT ST & y
1. H, @ H, R {
2. K, B H_IWI { F
3. R, d R, W
4. R, R=W| .

&
Leta;b,c,d e R belsuch that ad — be > 0.
Consider the Mobius transformation

az+b
Ta,b,c,d(z) = e Define

' +={ze€ :Im(z) > 0L H_={zeC:
iﬂ( ) <0},

—{ZEC’i Re(z) >0}, R_={zeC:
Re(z) < 0.
Tlien, Tg,p c,q Maps
1LIH, toH,.
2 H, toH_.
3. R, toR,.
4. R, to R_.

qiftufds @A x & wh 3uEgeId &
fod, @ fh A @fése o § afgea A
JATX\ A & 31 g0 Tag gcahi & alFaeeT
FT ST X H FNETd: Ted & (3TUTT TaRoT
HEd ¥ dr IAF Ac X & T

1,4113?% 2.
3.4 G9g § 4. A

-,
1]
>y

For a subset A of the topological space X, let
A denote the union of the set A and all those
connected components of X \ A which are
relatively compact in X (i.e., the closure is
compact). Then for every A € X,

1. A is compact. 2. A= A.
3. A is connected. 4. A =X.
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41.

41.

42.

42.

43.

2.
"3 —y ) T E:jgﬁ'l \
4.

R°H G1.3A.F. & oF W TR,

@ _ Ay, Y(0) = ((1)),t>03-|%'i' A=

dc

(o e vo=C0) 0

1. >0 F AT y,(r) TUT yy(r) THIESE AT &l
2. t>1 & TAT py(1) TAT () ThieSE THATA
3. 1>0 & AT (1) TUT yy(¢) THieST TEATA ¢
4. t>1F TAT py(r) TAT y() THIESE AT &1

Consider the system of ODE in

2 dy _ (0
R, 2= AY,Y(0) = (1),t>0
-1 1
where A—[ 0 _1] and
Y1(t))
Y(t =( . Then
©=0,0

1. y1(¢) and y,(¢) are monotonically increasing
for > 0.

2. y1(?) and y,(#) are monotonically increaﬁng
fort>1.

3. y1(¢) and y,() are monotonicall (Igtrqasing
for 1> 0. K

4. yi(?) and y,(¢) are monotonically decreasing
fort>1.

RW TLIAEF. y'(x) = FF (x) | =) afy
f T TH Hold g ddT y Th Holed, dr
Loy () o O & B

Y0 8 T ge
& B

y @)y (x) 8

Consider the ODEjon R y'(x) = f(y (x)).
If £is an even fungtion and y is an odd
function, then

1. I'r y (=x) is also a solution.

2. y{x) is also a solution.

3. =¥ (¥) is also a solution.

4. y (x) ¥ (—x) is also a solution.

3T1.37.49.
9%u %u | 9%u _
d0x2 axdy ay?

11

43.

44.

45.

1. T T & Iy §Ah gl

2. & Uk AT FATRS ¢, Sif xaqdl y H
&F B

3 & 99 AR g, ST xTAT y H
Teh gfaETd ague B

4. % TH ¥ AOF AV AR B

The PDE

s
2%u 0%u 0%u r‘
0x? 0xdy + dy? x, has

1. only one particular integral.

2. aparticular integral which is linear in x and y.

3. aparticular integral Whiéh,is a quadratic
polynomial in x‘and y.

4. more than'one particular integral.

-

. IR AT qHET

Jdu du

(x—}.’Da‘F(y—x—u)@:%

?‘6)= 1, T ol SHPT FHATUTT HIAT ¢
LW —y4uw)+ (y—x—u) = 0.
Z.fuf(xh+y+u)+ y—x—u)= 0.
3wt (x—y+u)— (x+y+u)=0.

4. wt(y—x+uw)+ (x+y—-u) = 0.

The solution of the initial value problem

du du
(x—y)a+(y—x—u)@=u,
u(x,0) = 1, satisfies
L. u?(x—y+u)+ (y—x—u) = 0.
2. u(x+y+uw)+ (y—x—u)= 0.
3. u(x—y+u)— (x+y+u)= 0.
4ul(y—x+uw)+ (x+y—u)= 0.

el
I(y(0) = [P (% +y7 - 2ysinx)dx,
FI 5 WA §, TATS AW ¢, AT ¢, &

|y

1. y=Ce? + Ce +%sinx.
2. y=Ce*¥+Che™ +%sinx.
3. y=Ce*+Ce™ —%sinx.

4. y=Ce?* + Ce ™ + %cosx.

www.examrace.com
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45. The functional 1. i+ 16f + 9% 2. —i—16j— 9k
_ b ,2 .
I(y@) = [{0% +y” = 2ysinx)dx, 3. 1+ 16) — 9k 4. 1—16j+ 9k
has the following extremal with c¢; and c, as
arbitrary constants.
1 UNIT 4
l. y=Ce® + Ce % + 2 sinx.

2. y=Ce¥+ Che™ +%sinx.
49. N aTol & Uk WeTOd, HAT: (At /1,
fores fo B WY @R T f; =N Bk BT

3. y=Cie*+Cre™ —%sinx.

4.y = Ce? + Cye~2* +%cosx. A xp, x50, xp W qﬁFTriﬁa §'3-ITI.3-L'1?IﬁH'T-T
k 9&TOT, U&TON UAh x,, x,--, Xy IR IROTAT
46. AT THTHA THPOT @(x) = x + g3, arfeh URafdd (72m) @A, AT Nk
AL p(s)ds & AR 3 R(x, , 1) ¥ T, & a7 x; 3Mafedt /;+ 1 & ary|
1. e*t*o 2. 0 |y TT AT EAFT: AT AT F
3. 2e™+D) 4. Mt /-"" THS Iq1 30T FA L
J 2 T AT savEEd: A AT &
46. The resolvent kernel R(x, t, ) for the | | gHEE T 3Ed e 3
Volterra integral equation | i
x : 3. OHROT 3TaeTehcl: Hel TEIOT &
p(x) =x+ [ @(s)ds,is N
1. e/l(x+t) 2. el(x—t) ZI[-’EE JC] %I a; %-
4, "Sgolch Hol dgoleh AT gl
t Axt g IR
3. e+ 4, et 4 { (FMT

49. A set of N observations resulted in k distinct

41. aeR a%favmﬁ%ﬂx)wﬁf?mfa*r
TR 5,0 = f) 020 T 200 % FE

values xi, x»,--+, x; with respective

el frequencies fi, 5.+, fi» 50 that ¥¥_, f; = N.
HEERT gl & o9 T Another k observations resulted in
1. a=5. T2 4=1. observations xi, X»,---, X; once each, so that
3. a=0.1. { 4. ¢=10 . .
[f the modified (new) sample of size N+k has
. observation x; with frequency f; + 1.
47. Let fix) = ax + 100 for aeR. Then the 1. The new mean is necessarily less than or
iteration x,; = flxfor n >0 and xo =0 equal to the original mean.
_converges for F 2. The new median is necessarily more than or
1. a=5. | N 2 4=1. equal to the original median.
3. a=0.1. 4. a=10. 3. The new variance is necessarily less than or
equal to the original variance.
48. e FRUTY @feer 20+ — 2k @l HUT W 4. rl;l}(l)zgew mode will be same as the original
o7 (50— 2] + 3k I T | SeIH & '
et T Feramet @ 50. ©: 38R0, 4,B,C, D, EAUT F ¥ AeTooend:
1. 14+d6j+ 9k 2. —i—16j— 9%k DT IHEW T ERATTT ¥ @y a:rT ST # EJ:'T
3. 1+ 16f — 9k 4. 116+ 9k I 3ERT A Ase BAD AT UG CAD & Tl
F Hehal T widewar a1 g2
48. A force 51— 2j + 3k acts on a particle with I , 3
position vector 214 j— 2k. The torque of 2616 21126
the force about the origin is 3. 7 4. =
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50. From the six letters 4, B, C, D, E and F, three

letters are chosen at random with replacement.
What is the probability that either the word
BAD or the word CAD can be formed from the
chosen letters?

1 3
1. — 2. —
216 216
6 12
3. — 4. —
216 216

5.7 fF XU Iefeos s g o 0 & fig

FAAT & A F X FT GO dcad o F
gl e Fyat § @ FT-ar gAw FI Ear
&2

1. F(x)+ F(—x) =139 xeR & U]

2. F(x)— F(-x)= 0@ xeR & faw|

3. Fx)+F(—x)=1+P(X=x) @ xeR &
fawl

4. Fx) + F(-x)=1-P(X=—x) a8 xeR &
Il

51. Let X be a random variable which is symmétrig

about 0. Let F be the cumulative distribution
function of X. Which of the lgwing
statements is always true? i

1. F(x) + F(—x)=1forallxeR. ™
2. F(x)— F(—x)=0 for all xe R
3. F(x)+F(=x)=1+P(X=x) fog all xeR.
4. F)+ F(-x)=1 - P(X4—x) f‘pr all xeR.

52. A T v, ¥, @l ¥aT ARfTos @ § S AT

1A+, qﬁﬂmﬁm%%mvﬁﬁ%“l
/e ;;l .

Xi= Y, Xo= Yo, Xs = Xo X1y, Xo= X1 Xy 0, 1> 3
& forw) ar

1. P =1,Xo = 1,X;0 = —1) =i
2. P(Xg=1,X = 1,X;o=1) =+
3. P(Xg = 1,X = 1,X;0 = —1) =2
4. Py =1,X, = 1,X;0=1) =<

F

52. Let Y1, Y5 be two independent random

variables taking values —1 and +1 with
probability % each. Define

13

53.

54.

54.

5S.

3.1 f'a:mc-rr%l 5
-

Xi=Y, %=1 X=X, X= X Xuoo
forn > 3. Then
1 PXg=1,Xo=1X,p=—1) ==

4
2 P(fs=1,X = L,Xgo = 1) = .
3. PXg=1,X9 = 1,X;0=—1) :%
4. P(Xg =1,X9 = 1,X30=1) =3

I:;
AW R Xs TadT Iefeos ae.g drfe Xs,
0% & gaf@a & aur W(}g)=fi:1',i21
& fow | ar f

lim P (X, + X, + ---+X,, > nlogn)
n—-oo =

1. & 3T 8 el 2.FV23‘7W%|

4. 0 & A gl

. Let Xi’slllbe independent random variables such

that X;’s are symmetric about 0 and Var (X;) =
2‘1, fori > 1. Then,

imP(X; +X,+ ---+ X, >nlogn)

n—-oo r
1. doesmot exist. 2. equals Y.
3. equals 1. 4. equals 0.

A B X0, X, X, THEAT (6, 560), 0> 0
ea Arefeed ufdedt g1 AR F &
Xoy=min {X;, Xp,---, X} AT

X = max {X}, X+, X,} &1 O ITddH

2. Xm)
4. o

5
Let X;, X5,---,X, be a random sample from
uniform (6, 56), 8> 0. Define X(;) = min {X,
Xo,-+, X, and X,) = max {X;, Xp,---, X,}.

Maximum likelihood estimator of &1is

1L 2. X
Xm
3. X 4. =

Hy: X~ FOTHe, ATET 0 qLT SFEROT - & A1,
FATH Hp: X~ (0, 1) Treior ) faan| ar
Hy% H, & a%g Wetor & fow aaddd
3TATT o 9&ToT
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55.

56.

56.

1. &7 Acca AT gl

2. gfe gur A7 Ife |x|>c2%', GIET czf"\q %’
o aQeToT AT o @, A & HyFr
IEAHR FRT B

3. afg aur AT I v < ®, T&T ;T &
o aQeToT WHT o FE, A & Hy @
AR T B

4. gfg aur A IS x| < ¢y AT | > s §, STAT
cy AT s W § Toh IAGTUT AT o & g,
ar & H, 3SR HIT Bl

Consider the problem of testing Hy: X~ Normal
with mean 0 and variance % against H;: X~
Cauchy (0, 1). Then for testing H, against H,,
the most powerful size o test
1. does not exist.
2. rejects Hy if and only if |x| > ¢, where ¢; is
such that the test is of size a.
3. rejects Hy if and only if |x| < ¢; where ¢; is
such that the test is of size a.
4. rejects H, if and only if |x| < ¢4 or
[x| > ¢s, c4< cs where ¢4 and c5 are such ﬁlat
the test is of size a.
<, | {
Aol ﬁ?Xl,XZ,X3H?JTX4EfF=|'H?JT
FIATTAAT: dfed Iefeosd WOE, IRT IqE
AEY y TUT YEOT 2 od JEHET S
| Al pwr qd aiz?ri-mar g, #ATET 0
U TEOT ~ F Y, @ e F § A
e 82 _
1. 99 s GgIEigd e

J2. X, X0, Xy T X47 ﬁ'@l’ ATl 9T p T 9T

% Zl 1
ko XI,XQ,X3<_-|'22IT X, % B e W ud aeT

A § Tt

4. XI,XZ,XgFRlT XJ&? e I Wy U™

s & ()

Let X, 'X;, X; and X, be independent and
identically distributed random variables with
common distribution normal with mean u and
variance 2. If the prior distribution of y is

57.

57.

58.

. . 1
normal with mean 0 and variance > then

which of the following is true?
1. The prior distribution is not a conjugate
prior.
2. Posterior mode of 1 given Xj, X5, X; and X,
: Z?:l Xi
i 2i=1li
8

3. Posterior median of x given Xj, Xz, X; and

X is —2‘ 1 Xi {
4

f
4. Posterior variance of y given X, XZ:JQ and
L)’
Xis (357) . f

Ae & Y, 1, B aur v, 8 AT SR &

I IEHE R 8T E, oo et

E@\)= b+ B % s =E(Y),

E(Y3)£ﬂl—ﬂ2=E(Y4) T s g,

EET /31, L, TAT 3, 30T 9Tl &1 IRATRNT &L
FU )T = = -Y) | &

S?ﬁw%@mw%
(ef

- ez) 2. 5(612 +e3).

3. f(e1 +e?). 4. e? + e2.

Let Yy, Y,, Y5 and Y, be uncorrelated observa-
tions with common unknown variance o* and
expectations given by

E(Y) =i+ Bt = E(Y),
E(Y3) = pi = = E(Y),
where £,/ and f; are unknown parameters.

Define e; = % (Y; —Y;) and

e, = % (Y3 —Y,). Anunbiased estimator of
o is

1. %(elz—ezz). 2. %(el2 + e?).
3. %(elz+e22). 4. e} + e2.

3 39AR T 3 gfdpfdal IFd T AEfoH
@3 ffecder W faanr aur A & 7 (=
1,2,3) 3UAR & 9T & 1 [AfeSe aar gl
afg o fReT ga7or & gERoT @ fAfgse Far
g, ar e Fyar # @ Fa-ar TEr
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(ty - t)/N2 T (t, - 2t, +t3)/V6

Fe5daq (Hh FATHAT 3eheloil (BLUE) &

TEROT TATT §

2. t;-t;% BLUEQYT t, - 2t, +t; & BLUE
& I FEIEROT 26773 gl

3. ti—t,(i#j,ij=1,2,3)% BLUE & J&IUT
o3 gl

4. (t,- 2t, +t;) & BLUE &I J&IUT o7/6 &l

58. Consider a randomized block design involving

3 treatments and 3 replicates and let ¢; denote
the effect of the i treatment (i = 1, 2, 3). If &
denotes the variance of an observation, which
of the following statements is true?

1. The variance of the best linear unbiased

estimators (BLUE) of (t; - t,)/V2

and (t; - 2t, + t3)//6 are equal.

2. The covariance between the BLUE of
t; - t3 and the BLUE of t; - 2t, + t3 is
20°/3.

3. The variance of the BLUE of ¢ —
ij=1,2,3)is c/3.

4. The variance of the BLUE of L

%
(ty - 2t, + t3) is o7/6. < {
. <

AT R nox 1 afeer EWn—ﬂTWFJ.W
FTHTWOT FAT & foEdr Arew @fewr
u( 0) TAT TEIUT —HEHEIOT HIETE V(# I,
W' R T AHEE ITeE) £ 8% AR,
A AP n mwaﬂ[ﬁaaﬂwgm
oot w3 § Al w6
|3 qur A AR = av &, @ &
g'AgUa?éw_g\pl'Jﬂ_ -9 FToT I IHTEROT
T Bl |
2. gfg qur A A A2 =A &, A & 2'Ax T
FET FTS-qIN T FH ITEOT HAT &
3. gclliAg T AT § p'Au+ tr(AV), SR tr(),
Ush T e & 3 &1 Afdse &ear gl
4. E’A'ic_ao‘r EHAT Th HeIT HIS-J9T dcd,
T PR 0 F T Y

lf]” (l ;tja

59.

15

A

59. Let the n X 1 vector x follow an n-variate
normal distribution with mean vector u(# 0)

and variance —covariance matrix V(# I, the

n™ order identity matrix). Also, let A be a

symmetric matrix of order n. Which of the

following statements is true?

1. x'Ax follows a central chi-square
distribution if and only if (AV)E = 4V

2. x'Ax follows a central chi-square
distribution if and only if A2 = A. 4 *

3. The mean of x'Ax is g'Ap + tr(AV)ywhere
tr(-) denotes the trace of a square matrix.

4. x'Ax always has a central chi-square

distribution with n degreesfof freedom.
[

ﬁm}@m q’mm ﬁm—‘m Er@toicy
Max x; # gxz, et ufaeyt & 3refier
5x1|'+3x2315

—x;+tx <1

‘2'1+5x2s10.

‘Ij xl,xZ;O.
e . A
1.£:raﬁé§mmsﬂﬂ€r%‘|
2. & Ieiad: F& S¢ad & £
3. & T FGfadid Fead g gl
4. F Th ARG g Bl

60. Consider the following Linear Programming
Problem. Max x; + ;xz subject to

Sx1+3x,< 15

—-x1tx<1
2x; + 5x, < 10.
X1, X2 > 0.

The problem
1. has no feasible solution.
2. has infinitely many optimal solutions.
3. has a unique optimal solution.
4. has an unbounded solution.
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HIT \PART 'C'

I3

61. (xy)€ R? & faw AN lim Z L
£,k=0

eyl o Aof 3T @ & () &
faT St 5T &

1. (=1,1) x (0,) 2. Rx(=1,1)
3. (-1,1)x(-1,1) 4. RxR

61. For (x,y) € R?, consider the series
. kzxky{) .
lim ——— . Then the series
n—-oo 'l

2k=0
converges for (x,y) in

16

63.

63.

A 5 £:(0,1) > REAT g1 A 7 Fefr
x,y €(0,1) & fow
If () = f@)| < |cosx — cosy| & @F
1. (0,1) # & & ®A Us &g W [ 3¥ad &
2. (0,1) W f Tl S9g FAT & R (0,1) W
THAATAT: Tdd el |
3. (0,1) W f THHAEAT: Tdd :g‘l'-
4. lim,_ f (x) & 3iT&dca gl f,r

Let £:(0,1) - R be continuous. Suppase that

|[f(x) — f(¥)]| < | cosx — cosy| forall

x,y €(0,1). Then, J

1. f is discontinuous at least,at one point in
©1D. ¢ :

2: fiis continuous everywhere on (0, 1) but
net uniformly continuous on (0, 1).

R x (-1,1) A

1. (=1,1) X (0, ) 2.
R X R f

3 (—11) X (—1,1) 4 3. f isuniformly continuous on (0, 1).

J 4. lim,_,, f(x) exists.

62. fooeT wocadt #F ¥ -8 Hea &2 f 64.%5?% fiR > R Tk 3dholeiid Holel &
1. gieafsae afeufad # Fﬂ%supxe]}wf'(xﬂ <ogl ar
{(x,v,2) € R¥: x?+ y2 +z2=1}1| " l.rf'm'fqﬁ_ﬁ( e d o frar aReg
2. gfFafsasr dfeafadr 7 . | 37T WY gfafIfd e B
(20,73, 73) € € 2,2 + 2,2 + 752 DY 2. f UH FRM ThA FI TH HRM IHTHA
M 3 ' e = N mﬁjm : # TH AR
3. f T 3ThA B Th
A, ={01}&T n=1,23,..F fov afdsa >
, 1y n ‘ ITHA W fAfad #ar gl
e 51 { - 4. f UHTAAT: TAd gl
4. el Ad e aredias @EaTa & fav
iFelisTeT HREATAHR # {z € C: [Rez| < a}l 64. Let f:R — R be a differentiable function
| such that
62. Which of the following sets are compact? supxer |f'(x)| < 0. Then,

1. {(x,y,2) € R3%
the Euclidean topology.

x2+ y?2 +2z2=1}in

2. {(21,22,23) € C: 22 + z,° 4+ z3° =1}in
the Euclidean topology.

3. {[Tn=1 Ay with product topology, where
4, = {0,1} has discrete topology for
= 13

4. {z € C: |Re z| < a} in the Euclidean
topology for some fixed positive real
number a.

65.

1. f maps a bounded sequence to a
bounded sequence.

2. f maps a Cauchy sequence to a
Cauchy sequence.

3. f maps a convergent sequence to a
convergent sequence.

4. f is uniformly continuous.

AT F po(x) = apx? + byx gfAETd a‘g’qa’r
& Teh 3efshdl & 6T T n>1 & AT a,,
b, €R Bl AR & 2, 1, f&fEsd AR
gredfas TEard § difh limy,e py(Ay) AT
lim,e pr(Ay) & 31T &1 ar
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65.

66.

66.

67.

1. lim,,_, o p,, (x) T &I T x € RF
fore &1

2. im0 p'p (x) FT 3IAcT THT x € R&
fore &1

3. lim, e Pp (AOZM) & 3fedca &l gl

4. limyo D', (M) &1 3edca el gl

2

Let p,(x) = a,x? + b,x be a sequence of
quadratic polynomials where a,, b, € R for
alln = 1. Let Ay, A, be distinct nonzero real
numbers such that lim,,_,, p, (1) and
lim,, o P (A1) exist. Then,

1. lim,,_ 4 pp(x) exists forall x € R.

2. limy,_ e p'pn (x) exists forall x € R.

3. limy,_00 P (/10+/1

1) does not exist.

> ) does not exist

4. lim,_ p’n (

A & Sc RZORA™T §
—{(m+ 4Ip|’n+4|ql) m,n,p,q EZ} Al
ar, 4
. R? W} § Jfdea & <, | |

2. S& WA g3 & Hﬁwqi%;«awq
{(mn):mmn €Z}I -

3. SCHEE § W U, WG 7S ¢

4. s¢9y H@ag gl | ’{

Let S ©¢ R? be defined by
S = (m + 4|pl,i|+ 4|q|) m,n,p,q €EZ}.

/ Then,

r

1. S is discrete 1n[[§ |

2. The set of limit points of S is the set
{(m,n):mn €Z}.

3.~ §€ is connected but not path connected.

4. S°€ is path connécted.

Hrér f f:R? > R* g7

fGd) = (Bx+2y +y? + lxyl,

x2 + |xP]) & f&r Srar g1 ar

1. (0,0) W f 314dd gl

2. (0,0) W f HAd &l R (0,0) R
3dFhAAT gl |

2x + 3y +

17

67.

68.

69.

69.

3. (0,0) W f aheiiT gl
4.(0,0) W f Iahelld &, W dehelsl
Df (0,0) STcshHONT E|

Let f: R? > R? be given by the formula

fl,y)=0CBx+2y+y? + |xy|, 2x+

3y +x% + |xy|).

Then, r?

1. f is discontinuous at (0,0). ]

2. f is continuous at (0,0) but not f
differentiable at (0,0

3. f is differentiable at %0 0)

4. f is differentiable at (0,0) and the
derivative Df(0,0) is inVefrtible.

[

. AR A=£{(x,yQE R?:x+y=# —1}%I

ARSI BT f:4 - R H
f(x y)_(1+x+y 1+x+y) ﬁl Fﬂ'
1. A W f & S # GO oo 781

|
2.2\1 f 3rr|a?r aFe T gl
3.(/«% gl
4._f(A)=]R2 I

LetA={(x,y) € R?:x+y# —1}.
Define f: A — ]R§2 by

fley) =(

1. the determinant of the Jacobian of f
does not vanish on 4.

2. f is infinitely differentiable on A.

3. f is one to one.

4. f(A) = R%

). Then,

1+x+y " 14+x+y

A & f:R? > R?, Belel

f(r,0) = (rcos@,rsinf) gl ar e T =&
R? & fagd 3qege=at U A fha & fag, U
dsh AT f U o AT ITAT T 82
1. U=R?

2.U={(x,y) E R?:x>0,y>0}
3.U={(x,y) € R*: x>+ y2 <1}

4. U={(x,y) € R?:x<—-1,y< -1}

Let f: R? > R2 be the function

f(r,8) = (rcosf,rsinf). Then for which
of the open subsets U of R? given below, f
restricted to U admits an inverse?
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70.

70.

71.

1. U=R?

2. U={(x,y) ER?: x>0,y >0}
3.U={(x,y) € R?: x?+ y?2 <1}
4. U={(x,y) €E R?:x<—-1,y< -1}

A F ¢ T o O aafaE TR §
g # &
By ={x=(x,%3 ..., %p) € R"|x% + x,?
< a?}
a R W Y Hedd: e dad were f
& fov ArT & @ -9 T 82
1. fBaf(tx) dx = thaf(x) £ dy
2 Jp fx) dx = [, f(x)tdx
3. [ f(x +¥)dx =
& fow
4. fonf(tX)dx = [ f(x) t"dx.

+ 4 1,

Jan f(X)dx, T y € R*

Let t and a be positive real numbers. Define
B, ={x=(x;,%p...,Xx;) € R"|x,?
%\
+ x2 + o+ x,2 < a? )"
Then for any compactly supported, cgﬁtmuous

function fon R™ which of the follbvilng are
correct?

L[, f(tx) dx = f S@t ™ dx
2. fBaf(tx) dx = thn;af(x)tdx

3. Jgn fOc +y)d% = fon fGdx, for
somey € R" 4
4. fan f(tx)dx = an fi(x) t"dx.

[0,00) T aEATIH AT Fdd Beler {f,) F
L 3Tl W\ A gge R e
el 3 4 o W ¥
1. B [0,00) R}, f W Rgaa aifwaRka
?I'?ﬁ & Al lim,o [, f,(0)dx = 7 f(x)dx
2. IE [0, 0) T {f,}, f Ak THAHATA:
HfFERT grar g, a
limy e f, fu()dx = [ f(x)dx B

18

71.

72.

72.

73.

3. I [0, 0) G {f,}, f dh THHHATA:
FFART grar &, ar [0,00) W £ T Bl

4. [0,00) W FAT Helall {f,} & Teh HeJshdl HI
IRAcT & a1 {f,}, [0,00) W fTh
THHAAD: HHART Bl § W
lim,,_, 0, fooo fu()dx # fooof(x)dx.

Consider all sequences {f;,} of real valued

continuous functions on [0, o) Identify which

of the following statements are corre'gt. .

1. If {f,} converges to[f pointwise on[0, o),
then limy,e, [ fp@)dx = [J” f (x)dx

2. If {f,} cQnverges to f ufnformly on [0, 00),
then limy, 5o, f fu()dx = f f(x)dx

3: If {f,,} convergés to f uniformly on [0, ©©),
then f is continuous on [0, o).

4. There exists a sequence of continuous
functlons {f.} on [0, o) such that {f;,}
converges to f uniformly on [0, ) but

‘;J}F‘n—mo fO fa(x)dx # fo fx)dx.

méﬁiﬂ@*ﬂ? V, n& AT AT 389 FH
P & aguet A wRer wAe ¥ v
p(x) =ay+a;x + -+ a,x" & T,

(Tp)(x) = @y + aQp_1X + -+ + agx™ GART TH
Y @F FIROT T2V - V @ aRAvaT &3 ar

1. T THr gl 2. T 3B gl
3. T SgcshAUIT F 4. RO T = +181

Let V be the vector space of polynomials over
R of degree less than or equal to n. For
p(x) =ag+a;x+ -+ a,x" in V, define a
linear transformation T:V — V by (Tp)(x) =
an + a,_1x + -+ agx™. Then

1. T isone to one. 2. T is onto.

3. T is invertible. 4. detT = £1.

A B G, qW G, R* F o 398 §

JAqT f:R? - R2 TS Feled gl ar

L f74(G U Gp) = f71(G) VU f7(G2)

2. f7HG) = (F TGS

3. f(Gy N Gy) = f(Gy) N f(Gy)

4. 91 G, 799 & 9T G, @gd g ar
Gi+ G, ={x+y:x€ G,y €G,}a ar

Hqa & o fagd|
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73.

74.

74.

75.

75.

76.

Let G; and G, be two subsets of R? and

f:R? - R? be a function. Then,

L f7H6LU G) = f7H(G) U f7H(G2)

2. f_1(61c) = (f_l(Gl))C

3. f(G1 N Gy) = f(Gy) N f(Gz)

4. If G, is open and G, is closed then
Gi+ G,={x+y:x€ G,y €G,}is
neither open nor closed.

A F RW V uas aikfaa T afer
AT &1 A & T:V - vV i @
FATRoT § arfe sfa (72) = snfa (1) &1 a,
1. 318 (T?) = S (1)

2. 9REX (T?2) = IR (T)

3. 318 (1) n IRT(T) = {0}.

4. AT (T?) n IRTI (T?) = {0}.

Let V be a finite dimensional vector space
over R. Let T:V — V be a linear
transformation such that rank (T?) =
rank (T). Then,
1. Kernel (T?) = Kernel (T)
2. Range (T?) = Range (T) "
3. Kernel (T) n Range (T) = {0}. %
4. Kernel (T?) n Range (T?) = {03 I {

i 4

mﬁ'%CWAH?JTB,ani-\]_g{é%HFﬁ,
1. ABTYT BA® 3HETUT AT I T
gHAT AT <.
2.aﬁABauTBAa:34‘F'§1ﬂaTuirm?ra:
T GA | § @ AB = BA Bl

3. afg AT g & aF ABdUT BA
TART gl

r

4, AB@fEﬁgﬁ%ffBArﬁaT%a?W?il

Let A and B be n X n matrices over C. Then,

1.. AB and BA always have the same set of
eigenvalues.

2. If AB and BA have the same set of
I'eigenvalues then AB = BA.

3. IfiA~1 exists then AB and BA are similar.

4. The rank of AB is always the same as the
rank of BA.

Al fh A Ush m xn arEdiden 3Tedg § aur
be R™, b#0gl

19

76.

77.

77.

1. Ax = b & @ aEdfdeh gell &l T
s afeer gAfe 1

2.0 Ax=b F A G udAT v §, al
/1u+(1—/1)v3-’|>fo=bEFrW6ﬂ%,
Fis i 1€ R & faw|

3. Ax=b % &Y &Y & gall udyl v & faT
Wammm+(1—/1)va4’5 "Ax=b &
T gl & AT 9, 59 0<A<1 gl

4. afg A% sfa n g, Ax = b FaO
I 3w o g 81l f

Let A be an. m Xn real matrix and b € R™
with b # 0. | f
1. The set ofall real solutions of
Ax = b is a vector space.
2. If wand v are two solutions of Ax = b,
then Au + (1 — A)v is also a solution of
Ax/=b forany A € R.
\. For any two solutions u and v of
x = b, the linear combination
Au + (1 # A)v is also a solution of
Ax=b only when 0 < A < 1.
4.fIf rank of A is n, then Ax = b has at
I'most one solution.

A 6 4, CH TH nxn e ¢ dlleh C"

&N TAF LAR TGT AH TH

3ifFcreriores afger g1 ar

1. A% g3y 3fRcerOs a= ga= g1

2. A% g3y sfFceros ae R[Afawa €

3. fFfraecHF Rwa=218% & I
nxnmw%l

4. IR y, AAT m, HHEA: mﬂiﬁmagqa
Td Ffeass sgue A Ffdse axa § ar
Xa = My ?"|

Let A be an n X n matrix over C such that

every nonzero vector of C" is an eigenvector

of A. Then

1. All eigenvalues of A are equal.

2. All eigenvalues of A are distinct.

3. A= A1 forsome A € C, where I is the
n X n identity matrix.

4. If y4 and m, denote the characteristic
polynomial and the minimal polynomial
respectively, then y, = my.
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78.

78.

"

79.

794

80.

20

. 2 2 1 210 80.
3eggt A={0 2 —1]H21TB=0 2 o]

00 3 00 3
W AR ar

1. IRAT FEAT &9 Q W A dUT B THART g |
2. IRAT T&AT 8T Q W A fawviT gl

3. A FT SiRer fafgd &9 B B
4.Aa1:31‘|%cr%'a§qana‘34@maﬁ$

. 81.
qgIG HHATT gl
2 2 1
Consider the matrices A = [0 2 —1] and
2 1 0
B=1|0 2 0f. Then
0 0 3 81

1. A and B are similar over the field of
rational numbers Q. f
2. A is diagonalizable over the field of /
rational numbers Q.
B is the Jordan canonical form of A.
4. The minimal polynomial and the
characteristic polynomial of A are the
same A

W

A & a,, {1,2,--0) W 3d& HATA o @I
e F AfEse T § dfh o S-S

3TEGFT Thi T JUTAD Bl . 82.
1. as=50 ] Xa,-14
3. as=40 “4 4. as=11

Let a, denote “fhe \ number of those
permutations o on {1,2,---,n} such that o is a

product of exactly two disjoint cycles. Then:
I as.= 50 2. a;=14
3. as=40 | 4. a;=11

| F 83.
R i FAAS I AT A dTel

Qi A et sicRmat & F Fa-ar s

3iafdse axar &

x = 2(mod 5), x = 3(mod 7) and

x = 4(mod 11).

1. [401,600] 2. [601,800]

3. [801,1000] 4. [1001,1200]

82.

Which of the following intervals contains an
integer satisfying the following three

congruences:

x = 2(mod 5), x = 3(mod 7) and x =
4(mod 11).

1. [401,600] 2. [601,800]

3. [801,1000] 4. [1001,1200]

mﬁﬁ:Gmmwwwﬂﬁg%‘Ir—ﬁ
1. G& o T8ell-5 39ag &l & s
2. G R f&el-3 39dHg ¢l ¥
3. GHI, A 6 F1, Th Il 3TTAE &l
4. GH TH HGfadd HIad, Hife 2 &, ¢l

. LetGbea simple 0 oup of order 60. Then

1. G'has six Sylow+5 subgroups

2. G'has four Sylow-3 subgroups.

3. G has a cyclic subgroup of order 6.
4. G IJias a unique element of order 2.

ilzt% A TasmaT o Q[X]/(X3) & fAfese

gl dy

| A B i R 3T aueTtet ¥

2.]A# AT Uk HATST UTSTE &

3. ATH U 9id

4. AT F f,g9, QIX|HE, AFAHF f-G=0
¥ TG FAur g, FAAAH fAA gF
gfafser & fafese &ed g1 @ £0):g(0)=0 &l

Let A denote the quotient ring Q[X]/(X®).

Then

1. There are exactly three distinct proper
ideals in A.

2. There is only one prime ideal in A.

3. Ais an integral domain.

4. Let f, g be in Q[X] such that £+ § = 0 in A.
Here f and g denote the image of / and
g respectively in A. Then f{0)-g(0) = 0.

T Q1T Tordl H & Sia-9 &7 82

1. F5[X]/(X?+ X +1),5@T F,, 33/dgal &
Tt gRfAT a7 Bl

2. Z[X]/(X - 3)

3. Q[X] /(X2 4+ X+1)

4. F,[X]/(X2+ X +1), &7 F,, 2 3/dIar &1
s gRfAT a7 1

www.examrace.com



83.

84.

84.

85.

85.

86.
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Which of the following quotient rings are

fields?

1. F3[X]/(X?+ X + 1), where F5 is the
finite field with 3 elements.

2. Z[X]/(X—=3)

3. QX] /(X2 + X+ 1)

4. F,[X]/(X?+ X +1) where IF, is the
finite field with 2 elements.

A w=cosj—g+ isini—g gl
AT fFK = Qwd) dur L= Q(w) &I ar

1. [L: Q] =10 2. [L: K]=2
3. [K: Q] =4 4 L=K
Letw:cosz—ﬂ+ isinz—ﬂ.

10 10
Let K = Q(w?) andlet L = Q(w). Then
1. [L: Q] =10 2. [L: K] =2
3. [K: Q] =4 4 L=K

feet FUaAr 7 & HlA-avd G@r /82 /

1. T Hdd ASART f: R — R&T HEdca &
a® f(R) = Q &

2. T Had AWRE fiR — R&T eded &
i f(R) = Z &l - q_f

3. U Gad AGRA f:R — R? i) JTecdea §
afe f(R) = {(x,y) € R:x2 ¥y =1} &I

4. TH Hdd AT f:10,119[2,3] — {0, 1}
F 3R §* -

. |

Which of the following statements is/are true?

1. There exists a.continuous map f: R — R
such that f (IR)"'= Q.

2. There exists a continuous map f: R — R
such that f(R) = Z. |,

3. There exists a continuous map f: R —
R2.such that f(R) = {(x,y) €
R2:x2 +y2 =11}.

4. There exists a continuous map
If: [0,1] U [2,3] — {0, 1}.

C W Had afFAY A Gl $ afewr
gAfse & #@e & c(C) Afése wwar &, Jur
H(C) a7 30+ waar fr afeer gafce
FN CC)H AT HEC) H A ®ad f &

faw qur c& foelt ded 3U@H=aT K & fav
gRenia & &

Ifllx = SZI:Ing(Z)I-

@

1. 93% ¥gd K€ C & T c(© |||k
T Al g -

2. 9% e K S C F T HO T Il
T ATE gl {

3. % IRFd IR [GFd Ted K SC &
foT c(©) W ||-lg Tk ATH g

4. 9% FNFA AT FFT Wed K S C &

T HC){ R “[|-lx T A=l Bl
s ¥ q
Let #“C(C) denote the vector space of
contingous complex valued functions on C
and H(C) denote the vector space of entire
§mctfons. For any function fin C(C) or

(@), and for any compact subset K of C,

efine ;

o A Ifllx = suplf ().

zeK

Tl{en

L.'|I'llk is a norm on C(C) for every compact
K c C.

2. ||k is @a norm on H(C) for every
compact K < C.

3. |I'llx is a norm on C(C) for every compact
K € C with non-empty interior.

4. |||l is a norm on H(C) for every compact
K < C with non-empty interior.

. aarﬁw,q:{zec:§< |z|<2}CITW

f(z)=§wﬁﬂﬁ|ﬁmﬁﬁﬁa-m/ﬁaé’r

&

1. A& Hgd 39Tl W THAARIT: f2)
H FleoThfed HAGT TgIET {p,(2)) P
T IHeJshH &I AT

2. A% Hed 3UETTIdl W THEAE: f(2)
#  Hieddhicd A IRAT  Feledl
{r2)} , e AAdd C\4 H Jdrafsed
€, & U shH T AT &
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87.

88.

88.

89.

3. A% Hed IYTITIA W UHAAET: fiz)
P Hiewspicd FAATA FTEIAT {p,(2)} FT
IS 3eTsha el Bl

4. A% Hgd ITHITIA W THEAET: f2)
I Hioolhicd @Hodld  IRAT  Bolall
(r(2)} , ed 3eds C\4 # 3iafaftea
g, 1 HIS ITHA G &

Consider the function f(z) = i on the

annulus A = {Z € (C:% < |z| < 2}. Which of

the following is/are true?

1. There is a sequence {p,(z)} of polynomials
that approximate f{z) uniformly on compact
subsets of A.

2. There is a sequence {r,(z)} of rational
functions, whose poles are contained in
C\A and which approximates f(z) uniformly
on compact subsets of 4.

3. No sequence {p,(z)} of polynomials
approximate f{z) uniformly on compact
subsets of 4.

4. No sequence {r,(z)} of rational functions
whose poles are contained in C\4, !
approximate f{z) uniformly on compacf
subsets of A4. i K P

Y4

A R W zeCF BT () = =

e+ 1 glar -

. fadadr we gl £

2. f&r RREa a 3rr|?|$[ gl

3. fRwfoud 3maT & f & 3ARfATT: F2

3w &l

%

& arfs

" fa:rgwa?iaa‘?fwmél

Let f(2) = e%l for all z € C such that

e? # 1. Then

1./ f is meromorphic .

2. the only singularities of fare poles.

3. ! f has infinitely many poles on the
imaginary axis.

4. Each pole of fis simple.

A n > 1% (Z/nL) % Tk H GHg
(Z/nZ)" & @& # @ @la-a1 GHg gl
gl

22

i

89.

90.

A

f

90.

. (Z/102)*
. (z/237)"
. (2/100Z)"
. (2/1637)"

AW =

Forn > 1, let (Z/nZ)" be the group of units
of (Z/nZ). Which of the following groups
are cyclic?

1. (Z/10Z)" h
2.(Z/237)" {

3. (Z/100Z)" p
4.(Z/1637)* {

A fF CWf Wa‘gmw%‘la’r f
U IR B A £ Y GHAA FHdfaed
WT%%H-WEI#: f

L.a,=1/n"

2. Gge= (—1)n-1%

j 1
3. an?z

4. A 4, nF ST 7 AT a@ a, =n
‘ae'nznaw, n # Rl #xar §oar
i,
- - ‘ll.l
Let f be an analytic function in C. Then f is
constant if the zero set of fcontains the

sequence
l.a,=1/n
11
2. a, = (D" 1;
1
3. a, = E
4. a, = nif4 does not divide n and

a, == if 4 divides n
n

91.

HIAT AT FAREAT
—u" (x)=72u(x); x €(0, 1)
u(0)=u(1)=0.

o fFEn| afE u gur o [0,1] W Had ¥,

m.
1. u2(x) + m2u?(x) = u’?(0)

2. folu’z(x)dx —m? fol u?(x)dx =0
3. u?(x) + mul(x) = 0

4. folu’z(x)dx — 2 fol u?(x)dx = u’?(0)
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92.

92.

93.

93.

Consider the boundary value problem
—u" (x)=7’u(x) ; x € (0, 1)
u(0)=u(1)=0.

If u and ' are continuous on [0, 1], then
1. u?(x) + m2u?(x) = u?(0)

2. folu’z(x)dx —m? fol u?(x)dx =0
3. u?(x) + m2u(x) = 0
4. folu’z(x)dx — 2 fol u?(x)dx = u’?(0)

A F yt) = y(0) + foty(s)ds for t > 0 &I
HATUTA FIAT Teh Tddd: ek Helel
:[0,00) — [0,00) &1 ¥

Y2 (®) = y2(0) + [, y*(s)ds.

Y2 = y*(0) + 2 f, y*(s)ds.

Y2 = y*(0) + [, y(s)ds.

t 2
V2O = y2(0) + (J; y(s)ds) +
2(0) f, y(s)ds.

— <

W N

b

Let y :[0,00) — [0,00) be a continuously
differentiable function satisfying

y(©® = y(0) + [ y(s)dsforr=0. N4
Then - ,{:

L y2(0) = y* O+ fjy*(s)dsy o

2. y2() = y?(0) + 2 f, y*(s)ds.

3. y2(8) = y2(0) + f, y(s)ds.

472 = 2O + (fy6)ds) +
2(0) J; y(s)ds.

A & u@) T aga?r def¥® HereT § S

1>0% forw 3ror T & qU () =

4 (1); u(0)=0 T FATUTT HIAT gl ar

1. u(ty=0. .
2. ulty=1=" |
(0 foro<t<1
3@ = {(t D for t>1.
¥y Wo for0<t<10
4 ”(t)r_{(t—w)4 for t=10.

Let u(f) be a continuously differentiable
function taking nonnegative values for
t> 0 and satisfying u'(¢) = 4™ (¢);
u(0)=0. Then

23

9.

95.

1. u()=0
2. u(@)=1'

0 foro<t<1
3. u(®) = {(t -1D* for t =1

0 for0<t<10
4 u) = {(t 10)* for t = 10.
Al fo ager wareRtor .

i

Zztz_gx’z‘,xe(o,Zn),t>0 J
u (x, 0) = elox 'r#
HT FATETT u(xt)m%ﬁ@'a)e[l%a?
feorar {
1. ulx,t) = elof el F
2, u(x,t) = @ivx epior,
3 qu t) _ ela)x (ela)t+e—lwt)

4. u(a¢ t) = t+72.

I
|

. iet (x, t) satisfy the wave equation
?J %u
at

,x € (0,2m),t>0
b P" 0) " elwx
for some @ €R. Then
1. u(x,t) = e'wx glet,
2. u(x,t) = el@x g~iot,
3. u(x, t) = elwx M)
2

x

4. u(lx,t)=t+
A R e 224 2= 0 & u(x, y) &l
%,ﬁ%ﬂwqgam%aa y — o0 JUT S
y=0% a AW sinx @ar gl ar
1. u= Z:=1ansin(nx+ be ™ J@T  a,
TITS TUT b, LAAR 3T &
2. u=z a, sin(nx + bn)e‘"zy,aﬁ
n=1
a,=1dTa,(n>1), b,3ROT TR &I
3. u= Z:zlansin(nx+ b,)e ™, STg&l
a=1,n>1% AT 4,=0 AT n>1%&
T 5,=08I
4. u=z a, sin(nx + bn)e_nzy,EI%T n=0
n=1
& U b,=0% U #M 4, YK Bl
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95. Let u(x, y) be the solution of the equation 97. To show the existence of a minimizer for the
2 2

271: 272 = 0, which tends to zero as y — functional J[y f f(x,y,y")dx, for which

and has the value sin x when y = 0. Then there is a minimizing sequence (¢,), it is

enough to have

1. (¢,) is convergent and J is continuous.

2. (@) is convergent and J is differentiable.
3. ((0,,) has a convergent subsequenee and J

[0} . —
l.u= Zn=1an sin(nx + by)e ™™,
where a, are arbitrary and b, are
non-zero constants.

(o0
. _n2
2. u= E a, sin(nx + by)e ™7, is continuous.
n=1
where @, = 1and a, (n > 1), b, are non- 4. (@, has a convergent subsequenee and J is

zero constants. differentiable. : r.: 1

3. u= ) _ apsin(nx + by)e™™, 98. A fF x> 3% fAT f(x) = VxF3 Bl

where a; =1, a, =0 for n > 1 and

b,=0forn=>1. oamaci"“ y
4 . ® i b —n2y Xnwa = f(xn): Xo = Q;Tl =0
'”‘zn=1“““”(”x+ e W | qeuafer fr ware WA & |
where b,=0 for n >0 and q, are all e |
nonzero. /,-’ 1¥ —]a 2.3
f i
96. 3M.37.4. / g. 0 } 4. J3+ 3+V3+-
(|
6u du du du I |
*ox V% +(a_)+<a_> —u=0 1! '
x Y x Y 98. Detdf(x) = Vx+3for x = —3. Consider
&I gol Wafaftea e & thé iterations

I xy ad & & &rdged Fl "Wty = f() % = 0;n 20

2w I F TE aﬂﬂm ] ;* & Tl{e possible limits of the iteration are
3. ux O F Th Waerd w1l N g 1 -1 2 3
4. u-y aa & wE srfeaes w7l A
3.0 4. \/3+ 3+V3+-
96. A solution of the PDE
ou , ou (E)u) (au)z ¥,
xax yay x aj/ u= 99 mgﬁ)ﬂ)ioajmm '
represents | Xnt1 = E(x" +;),n > 0 gHnl Ueh TSI &
1. an ellipse in the x-y plane. I fr)=x -2 & faT g ﬁ% geRTaeT |
2. an ellipsoid infthe Xyu space. 5 2 ©
;3. aparabola in theiu-x plane. 2. fn =x' -2 & fow =geat & fafe
' 4. ahyperbola in tnfu-ﬂ.plane- 3. f(0) =22 & e e Rig gerafeal
2x S [&
b 4. fix)=x*+2 & T =g $r [T B
97. Weled J[y] = [, f(x,y,y’)dx, H Th ogelh 8
& Hf¥dca & , TS T v =g 99. The iteration
FFH (g) ¥, g wiea ¥ fr xn+1=%<xn+£>,n20
xn

1. () 3fEERY g dur JIad gl
2. (@) IAER & qUT J 3THANT B

for a given xo # 0 is an instance of
1. fixed point iteration for f{x) = x> — 2.

3. () T T M@ 34q1gshH g 2. Newton’s method for f{x) = x* — 2.
J 3. fixed point iteration for f(x) = = 42
4. () T T > & @ J 4. Newton’s method for f{x) =x* + 2.
aHAAT gl
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100.

100.

101.

101.

A & Ay, A, ARG T&IT TA £ [,
AT ITAETON BeleT & ST FHETT
FATRA FHT & o0

o(x) — Af(th + 4x2)p(t)dt = 0.

aﬁ.
1. Al * /‘{2
2. 2.1 = 2,2

3. [} i) fo(x)dx = 0
4. [ A fEx =1
Let A, A, be the characteristic numbers and

f1, f> be the corresponding eigenfunctions for
the homogeneous integral equation
1

o(x) — 2 f (2xt + 4x2)p()dt = 0.

Then

1. 4, # 4,

2. Ay =4,

3. folfl(X)fz(x)dx =0

4y iGOfdx =1 ¥

|

FohH T ST TAT & Htﬁfr?mﬁanﬂ
GTAT m & TH HUT W femR, S
mmmwﬂ%amﬁmmsﬁ@
aftta &

L(r,7, 99)——(r +r2{92)+
ar
1. T % caraehIde Haa ¥

p, =mr dUT pp mr29l
2.Fi'>r£r%ﬁm?ﬁ£
3.?—i‘:r$r%1ﬁa?ﬁ%11_
4a'>ras—aTd’r=h—crpé?T%‘

Ilpg = —mr?6.

|
Consider a mass m moving in an inverse

|2 T] L
e

pr = +mr (‘-r%]T

square _central force with characteristic
coefficient x and described by the
Lagrangian:

L(r7, 0,6) = Z-(% + r207) + ==
Then

25

102.

1. The generalized momenta of the
system are p, = mr and py = mr26.
2. The Hamiltonian of the system is

1 m
H= [ ”9 i
2m 2 r

3. The Hamlltoman of the system is
_ L [,2,Pb|_ Km
T 2m [pr + rZ] r
4. The generalized momenta of the system
are p, = +m7 and pg = —mr?é,

GgATT m dur Afa v ¥ wlaor &
¥feeat (H) @ sl (1) W) el ar

I HE LUh g ¥ Taad §

2. HamLaaﬁ?r’s‘chrqufﬁmm@
e ¥

3. HT L GAT &

4. HAUT Lt v # gfaerd &1

agpangian (L) for a free particle of mass m
velocity v. Then
1. "H and Léare independent of each other.
2. rhf and L are related but have different
' dependence on v.
3. Hand L are equal.
4. Both H and L are quadratic in v.

I
. i)nsi“der the Hamiltonian (H) and the

103.

IIAehdT gedcd Welel f(x;0) = 0x°71,0 < x <
1, 39yl Y=, >0 @ faw 7w wh
IefRes ufagd & &A=« &F X, X -, X,
fafese wia &1 weeay

{Ce, xg, 0, x0): T log (x;) = ¢},
SIET ¢ Ueh dRCideh HEAT § S 3Ugedd:
T A &, Hy, B H, & faEg gleTor e
& T v thREAET: qFddH 9id § S«
IED
1. H:0 =191H H:0>11
2. Hy:0 = 1§ATH Hy: 0 > 4 |
3. H:0 =498 H;:0<1 |
4. Hy:0 =4 §oNTHAH;:0 # 1 |
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104.

104.

105.

103. Let X;,X,--,X, denote a random sample

from a distribution having a probability
density function  f(x;0) = 6x%71,0 <

x < 1, zero elsewhere; 8 > 0.

The set {(xq,%g,,%,): 21 log(x;) = ¢},
where c is a suitably chosen real number, is a
uniformly most powerful region for testing
H, against H; when

1. Hy:0 = 1 against H;: 0 > 1.

2. Hy:0 =1 against H;: 0 = 4.

3. Hy:0 = 4 against H;: 6 < 1.

4. Hy:0 = 4 against Hy: 0 = 1.

foRelY herer F 3 ol AT 6 Flell IS &1 Th-
A FUAd Ry foar| aradi @ae # @y
AT 3E & e gl ST AT §:

ol ]

3.0 4(%) 4. =2

9!

An urn has 3 red and 6 black balls. Balls are
drawn at random one by one without
replacement. The probability that second‘te@
ball appears at the fifth draw is ;R'

1 . W

1. = 2!
9! b i kT

3.0 4(5) my e

9! 9!

ua:mﬁlﬁaﬁaﬁ;—mxmm%l
A 6 X, 9UH A & e gl & g9 Jehe
U ool Y FEdT {1 guUH qur gfache et
 Sehe g & e AEd geot i dear @
, A &y fafdse BT AA F X+Y=N
¥ A e Fuet & @ e w0

1. XJdAr yEadd Ieiessd oK &

P(X i k) =P (Y — k)lz {2_(k+1)

0 3egar
& Y|

2. }v‘.wwqﬁwa@mﬁw%a’r

P{N = k}r= {(’6_ 1)27* fork;F‘?,;T,zL, Ty
& @y 3 Sar ¥

26

105.

V.

F
I

i

106.

106.
fork=0,1,2---& T

3. I RAIAHA RIF N=n, XTI ¥ &
UfAEY §eof TaaT gl
4, Jg I A W H N=n ¢,

1 = oo
P{sz}z{ — k=012, n&fAw
0 3T

A fair coin is tossed repeatedly. Let X be the
number of Tails before the first{Head occurs.
Let Y denote the number of Tails observed
between the occurrence'of the firgt and the
second Heads. Let X + ¥ = N. Then, which of
the following statements are true:
1. Xand Y are independent random variables with
Par=k)= Prr) = {27 k=012
; ’ 0 otherwise.
2. Mhas a pr(#babili“'y mass function given by

PN Z k) = {UB_ D27% fork =2,3,4, -

otherwise.
3. Given N = n, the conditional distribution of
Xjand Y are independent.
4 (Hyiren N=n,

| F 1 _
P{X =k} z’{m fork=0,1,2,--n.
f 0 otherwise.

A F X, Xy, TadAd: dUT GaUTHAE:
gfed &, 9 A+ (0, 1) W TH THTHAT Sed
& Y| A fF 21 & QBT S, =3, X, B
ar e FYAT & F FT-T TE B2

1.3hfrn—>oo,5—"—>01;|®w-rr1$m|

nlogn
2. P{{Sn >2?"} anﬁﬁa?r:a?énmaw%}= 18]
3. 3 ° n - o, Sgnaowﬁa»—crr 1 & Iyl

lo

P{{s. > 2} sRfaa. a8 n awaeard] = 1%

Let X, X,,--- be independent and identically

distributed, each having a  uniform
distribution on (0, 1). Let S, = X", X; forn
> 1. Then, which of the following statements
are true?

Sn
" nlogn

—0 as n — oo with probability 1.

2. P {{Sn > Z?n} occurs for infinitely many n} =1.
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107

107.

108.

27

Sn
" logn

— 0 as n — oo with probability 1.

4. P {{Sn > g} occurs for infinitely many n} =1.

. 37aEYAT FATE S :={1,2,--,23} W AL foh

(Xn)nzo T FTD(T W &, HHHOT TTTAheT
1 ,
Pii+1 = Pii-1 =5 Y 2<i<?22

P12 = P123 =

TS

1
P231 = P2322 = 3

& o S | ar, A syl # ¥ fla-a
Ter 82

1. (X, )nso T T ISIANT TASY e gl

2. (Xp)nzo ATLRONT &

3. PXy=1) > o

4. (Xp)nso IIGed Bl

Let (X)) n=0 be a Markov chain on the state
space S == {1, 2,---, 23} with transition
probability given by

Pii+1 = Dii-1 =5 V2=1i=<22

1
P12 =P123 =3 %4
1
P231 = P2322 = 3 - f:

Then, which of the following statelelents‘!ﬁre

true? A

1. (X;)ns0 has a unique stationa'rgl
distribution.

2. (Xp)nso is irreducible. +

LPX =1 -5 L

4. (X;)nso 1s recurrent,

ﬂﬁﬁ:(){,ﬂ#?&?ﬁﬂ?ﬁéﬁ%‘,aﬁxw

J 390 qTT N, I)E‘faaq Tl xeR F AT

108.

E(Y| X=x)=x'&| an % wuet & s
7@ 8 |
1. G&ETY (X, V)= 0.
2. FEES (X, Y) > 0.

3. %waﬁr(x Y)<0.

4. XTr yEaas

r
Suppose that (X,Y) has a joint distribution
with the marginal distribution of X being

N0, 1) and E(Y | X =x)=x’ for all xeR. Then,

109.

109.

110.

which of the following statements are true?
1. Corr (X, ¥)=0.

2. Corr (X, Y) > 0.

3. Corr (X, ) <O.

4. X and Y are independent.

mﬁ%(i)wmﬂﬁﬁr%aﬁ
XH&TYQ?W&EHW%ﬁ?JTWﬂTw
0 TUT | YEOT & |y GHAG: dfed &1 ar,
foreT wfaeel & @ S X au F B e
Fr ST LT g2 [ r
1. FEIEROT (X, Y) = 0-§|
2. aX +bY GETAE: dfed g, qef aredfas

a T b @ AV, AT 0TAT GEOT o+ b’
" & | ‘
3. P(X<0,Y<0)="Y.
4. @ arEdids s dAT + & fow
! bl .é'it)ﬁ S¥ = F1™] E[e™] ¥

gﬁose ();) is a random vector such that the

marginal- distribution of X and the marginal

diﬁribution of Y are the same and each is

normally distributed with mean 0 and

variance 1. Then, which of the following

conditions imply independence of X and Y?

1. Cov(X, )=0

2. aX+bY is normally distributed with mean 0
and variance a” + b° for all real @ and b.

3. P(X<0,Y<0)=Ya.

4. E[™ " = E[e™] E[€""] for all real s and 1.

A & X, X, . X, , UB,0+1) & e
& aefoes gfdest §1 3 X < X <
< Xy X1, Xp, o, X, & HIAT AT HT
Afse & O P Pt 7 T FlA-F
Ter g2

1. 0% U Teh FFaa: qdicd Ticeerst

(X, X +1) T

2. 0% fow v gafeq gfdgds X, + 1 ©l
3. 0% fT v GgFA: qaed gldesist

(Xay Xam) &l
4. 0% fav tF gAcd 9fded T Xy o
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110. Let X4, X,,:+, X, be a random sample from

111.

111.

ue,o+1). If Xy <X < <Xm

denote the ordered values of Xi,X,, -+, X,

then which of the following statements are

true?

1. (X ay Xm + 1) is a jointly sufficient
statistic for 6.

2. X(n) + 11is a sufficient statistic for 6.

28

3. (X ay X (n)) is a jointly sufficient statistic for 8.

4. X (1) 1s a sufficient statistic for 6.

X, Xy, ...,X, TIdAd: Ud FAUATEAAC: sfed
grefeoes T § ST Bin(1,p) 1 TER0T A
§l AT =001 F HT Hy:p = TTH
HA:pzzﬁQﬁwa?mﬁ&ﬂW

¢={1 uﬁZ?zlxi>Cn%
0 AT

¢ W | ar, e s« & § -8 Fder
&7
I.Q@nﬁm,
g gl
Z.Q@nﬁm,
gl &l
3.3¥?n—>oo,
g Bl
4.@@11—»00,
gier Bl \ (

X1, X0, s X 0 independently and

identically distributed random variables,
which follow Bin(.I]Ep)I-. To test Hy:p = % Vs

are

Hy:p = %, with size a = 0.01, consider the

test ;
. = {1| if XivqX; > cp

'. 0’ otherwise,

L'
then, which of the following statements are

-
true? r

1
1. Asn — oo power of the test converges to "

1
2. Asn — oo power of the test converges to >

3
3. Asn — oo power of the test converges to "
4. Asn — oo power of the test converges to 1.

TleToT #r afed - W e
"'\
Qﬁwﬁzmgga@ﬂﬁa
b ¢
{
TRETT Fr rfFce T AFERd

Qi’raﬂm%iﬁr AfFd 1 W FFHaERT

I
f

f

112.

A

113.

113.

wid R W faaR s e (0,0),(0,6), (6,0)
Sigl >0, drel Taem Bl 3H 9id R &
AT n T Toh Gidedl Arefeoedd: gar s
&l gfded @ {(X,¥):i=12--,n} fafese
A AR Xy = max(Xy, Xp, -, X,) T
Yoy = max(¥y, Yy, -, %) fAfdse aa go
foeer wuett & & Hla-d wer 270
L. Xy U@ ¥y TAT & /
2. 0T ITAdH HHATTIAT HTehoroT %5‘(:)#
. |

3. 0 T 3TIAH HHITAAT 3Tehelsl &

maxlsisngXi +Y) {
4. 0 & 3TAJH HHAAT 3MTehelsl &

[
v max{Xe, Yo} |
i~

Consider a region R, which is a triangle with
vertices (0,0),(0,60),(6,0), where 6 > 0. A
ample of size n is selected at random from

is fregion R. Denote the sample as

L Y:):i=1,2,---,n}. Then denoting

X(,i)f‘ma)c’(Xl,Xz,---,Xn) and
me(Yl,Yz,---,Yn), which of the following
statements are true?
1. X(n) and Y,y and independent
2. MLE of § is 22

3. MLE of 8 is max;<;j<, (X; + Y;)
4. MLE of 0 is maX{X(n), Y(TL)}

Yoy =

A & Xy, -, X, TqAAA: T FAATHATI:
gfed Iefeesd W § N(u,1) Scd & ard|
AT T pel0,00)| AW f&F 4, u & 3Tadd
gaTfaar 3dera gl dl, R duEr 7 &
- T &

1. i = max(X,,0)l

2.y & AT g 3T B

3. 4% fow X, gaeq gl

4. popr AfQAER Rt 4 Bl

Let X4,---,X,, be independent and identically
distributed random variables with N(y, 1)
distribution. Assume that ue[0, ). Let i be
the MLE of u. Then, which of the following
statements are true?
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114.

114.

115.

4.

1. i = max(X,,0).

2. i is unbiased for u.

3. X,, is sufficient for p.

4. [i is a consistent estimator of p.

AT B X=X, X, X5, X,)' T 4 x1

qrecod ey & afe X~N, (0, ) &, Siel
1. ppop

o

pp 1 p
p p p 1

gATcas Afaa g1 o, @ sy §# 9
FA-T TEr g2
1. X, Xy, XoX; TAT X;X, & e aagAT g

2. (X1-X2)? ~F

(X1-X3)? L1

3. {(X1 — X5)* + (X, — X%}

1
2(1-p)

2
~X2-

4. (X1-X2)? ~F

(x3-x2 LU

Let X = (X1,X2,X3,X,) ' be4 X1 random
vector such that X~N, (O, X) where

is positive definite. Then, which of the

following statements are true?

1. X;X,, X,X3and X3X‘a have identical
distribution. ' {

(X1-X2)?
2 aoxer far

3. {(X; —X3)% H(X, — X,)?}
- 2
(Xl XZ) ~F1‘1. ﬂf |_Ir

(X3—X4)?
A R X Th 4><'121T{%T=Faﬁar%,agm
JHTATT S, Hri'zruamqﬁ‘?&ﬁsmag )
& | ary| mﬁ%lzav e 7 §
11;6,/12=3, A3 =2,d9 A, =1 | A &
Y, YV, ¥, ¥, TR e ek §1 T Fuet 7
T P8 Tq&
1. 9UA &I gchl ¥ ATead faavor &1 gfaerd
95% & A Bl

1

~ 2
21-p) X2

29

115.

116.

2. YA il gchl ¥ <Iiedd faaror &r
gfaerd 95% & 3ifaw gl

3. Yy, Y, Y, Y, T&AT B

4. Y, Yy, Ys, Y, & el TIUTHATT &1

Let X be a 4x1 random vector with
Multivariate normal distribution with mean pu
and dispersion matrix X. S@Jﬁpose, the
eigenvalues of X are 1, =6, 4, = 3, Az =
2, A, =1. Let Y.,Y,,Y3,Y, be gthey four
principal components. \:Vhich of the following
statements are correct?
1. The percentage of variation explained by
the first two components is < 95%

2. The percentage ‘of variation explained by

. the first three components is = 95%
3. Y, 15,13, Y, are independent
4. Y, }’2, Y3, Y, have identical distribution.

P 5 v, 1, dRfes W § A9
T H}ET 0 & GIF| @RI (V) VoY),
JEROT-GeaRoT afeer vear g &6 v'a

Wha;ﬂﬁﬂ' polt 3aag ¢ AT B

Jar mefr ufgeolt 3@9d ¢ & TIA §

A F 0 # Svean W@e 3AfRAd

erelsl T) & AT 0 T AYUROT oAdH ol

Tdheret T, &l FFT et & O Fl9-9 T

82

LTy =38, =T,

2. Th=nY @41 T, =
At 7§

3. Yy, YooY, & S-Sl (n— 1) IWera:
I Belel §, Tcdeh YT TR &
ary|

4. Y, Yo,--,Y, & -8 (n - 2) WP
AT YWh Belel &, Tl Y FomRI
& Y|

LY, -V ¥s &

Let Y, Y5,---,Y, be random variables with

common unknown mean 6. The variance-
covariance matrix V of the vector (Y,
Y,,--+,Yy), is such that the inverse of J has all

its diagonal elements equal to ¢ and all its off-
diagonal elements equal to d. Let T be the
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117.

117.

best linear unbiased estimator of & and T, be
the ordinary least squares estimator of 6.
Which of the following statemens are true?

LTy= Yh,Y =T,

2. h=nYand Ty = Y, Y;, —Y where Y is
the mean of the Y;’s.

3. There are exactly (n — 1) linearly indepen-
dent linear functions of Y, Y>,---,Y, each
with zero expectation.

4. There are exactly (n — 2) linearly indepen-
dent linear functions of Yy, Y>,---,Y, each

with zero expectation.

g AHANT 4 & @3 H FAIead Teh 2*
AT § & F,, F,, F, 97 F, gf&Afad &,
YA & TR W, S 09U 1 ¥ RfEEa &

@3 afafSear @eaaa &
Block I Block I
Fl F2 F3 F4 FI F2 F3 F4
0000 00 01
o1 1 0 0 1 1 1
1o 1 1 1 0 1 0 44
11 0 1 1 1 0 0
< {
Block TII Block IV <
FoFFFE F R FFM
001 0 0 0 1 1
o1 00 0 1 0 1
1 0 0 1 1 0 0 0
T T 1 1 1 0

o, T FYAr § F FA-d wE

1 HHRT A & F Fols, FIFoFy, FiF..
2. ThRd gHT & .leﬁs, F>F3F,, F\Fy.
3. 3fAFeT Hag &

4. A AFT TG ¢

AR experiment involving factors F,, Fy, F;
ana F,, each at two levels, coded 0 and 1 is
conducted in blocks of size 4 each. The block
contents are as below:

30

118.

Block I Block II
F, F, F; F, F, F, F; F,
0 0 0 0 0 0 0 1
01 1 0 0 1 1 1
1 0 1 1 1 01 0
1 1 0 1 1 1 0 0

Block TT Block TV J
F, F, F, F, F, F, F, F,
0 0 1 0 0 0 1 1 /
01 0 0 0 1 0 1 {
1 001 1 0 0 0 f
1 1 1 1 1 1 1 0

¥

Then, which of the followingfstatements are
true? (
1. TLle confounded effects are F'\F,F3,
F\FboF,, F5Fy.
2. Thé confounded effects are F\F>F5,
L REsE, FIF,.
. The design is connected.
e design is disconnected.

e AR M N S U, Uy

u{ﬁﬁr%m%, AT g1S U, W 3eala

W H A Y, (i=1,2,---,N) gl AW &

Y =%, Y aur 7:% .Y g 3MereT &

YT & HY HAY p> 1 H1 gfdged

AT & T H TR & @y fehrer

STl 8, a7 RIS py ps,, py; 0 <pi <

1,i=1,2,--- Naar ¥¥.p; =1 & @rY|

aRHATT & T T =$ZieSYi/pi,a3T T

gfdeel &1 sweal W fawgd g1 ar, &

FUAT H T FlA-T TEr &7

1. Y &7 38T 3ehelot § 7|

2. Y &I AMAAT HTeholol g 7|

3.9 g8 i,i=1,2, - N&® U p, &
AT A Y, § A 7 H TEROT O B

4. T & GEIOT H 3ATHAT 3Thelol &
e (B T)

nn-1) i
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118. A finite population has N units, labelled U,
U,, -+, Uy and the value of a study variable on

2,-,N). LetY =¥N v,

andY = —Z —1Y;. Asample of size n>11is

unit U;is ¥ (i =1,

drawn from the population with probability
proportional to size with replacement, with

v 0<pi<l,
,Nand YN, p; = 1. Define

selection probabilities p; py,-
i=1,2,-

T = %Zie s Y;/Di, where the sum extends over

the units in the sample. Then, which of the

following statements are true?

1. Tis an unbiased estimator of Y.

2. Tis an unbiased estimator of Y.

3. The variance of T'is zero if Y, is
proportional to p; for all
Li=1,2,---,N.

4. An unbiased estimator of the variance of T

n(n 1) ZlES( )2'

119. d@ﬁmﬁaﬁmﬁm%mw%,iw
a3 # T ges iafafsea g1 .
() A
\V 4

®

Jcdeh g CI,CZ,Qa?rR——q'aé?r aar
AATHATA: a%amrar%{%m?ﬂam
TRETCATT §, AEA | & TrI| df aF &
fINRar weret 95 T sar ¥

S 1 S@H=e ¥, fort>0.

{ 2. S(t)=(1—e’)2>e‘}’,fc'>rt>0.
3. 8)=(1—-e el fort>0.
4. Sty=(1—-(1-e))e ", fort>0.

119. A system consists 0f 3 components arranged
as |,in the figure below:

L]

_@_

© ©

Each of the components C;, C,, C; has
independent and identically distributed

120.

120.

lifetimes whose distribution is exponential
with mean 1. Then, the survival function,
S(?), of the system is given by

1. S()=e ¥, fort>0.

2. S()=(1—-e "Ye ', fort>0.
3.5()=(1—-e *)e ", fort>0.

4. S(H=(1-1-e e ', fort>0.

; 1

Th M/M/1 AR W faER %mﬁ cqrat
SRR 3 At SfArEer § AT YeTee S
WO dRd §, S aeF 6 e @
Ifd & AT AR H AEH BN Tc&ToT Hrel
T . 4

|. T IAT §eoT &, padf.

(10)82678 10x

ffic)={ T forx >0 g gy
| 0

| otherwise.
2. U ST el S
F(;c) _ {1 —(0.8)e™?* forx >0
‘ 0 otherwise
gl
3. ALY 4fAC B
4fFTeT 24 e &

Consider an M/M/1 queue with arrivals as a
Poisson process at a rate of 8 per hour and a
service time which is exponentially
distributed at a rate of 6 minutes per
customer. The waiting time of a customer in
the queue

1. has a gamma distribution with p.d.f.

8,7 ,—10x
f(x) — {L forx >0

0 otherwise.
2. has distribution function given by
Fx) = {1 —(0.8)e™%* forx >.O
0 otherwise.
3. has mean 4 minutes.
4. has mean 24 minutes.

www.examrace.com



32

[ FOR ROUGH WORK |

www.examrace.com



JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET A

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 4 41 4 81 1
2 1 42 1 82 1,2,4
3 1 43 4 83 3,4
4 2 44 2 84 3,4
5 3 45 2 85 3,4
6 4 46 2 86 4
7 or 4 47 3 87 2,3
8 2 48 2 88 1,2,3,4
9 4 49 4 89 1,4
10 3 50 4 90 1,2,3,4
11 3 51 3 91 1,2
12 2 52 2 92 2,4
13 2 53 4 93 1,2,3,4
14 1 54 4 94 1,2,3
15 3 55 2 95 3§
16 4 56 2 96 3
17 2 57 2 97 4| 12,34
18 2 58 1 98/ 4
19 4 59 3 99 2,3
20 1 60 2 100 1,3/
21 1 61 1,3 101 18
22 4 62 1,3 | 102 3,47
23 4 63 3,4 |%.103 1,2
24 4 64 1,2%3,4 | 104 3
25 2 65 y12 | 105 1,4
26 3 66 |[= 4 106 1,4
27 4 67 3,4 107 1,2,3,4
28 4 68 1,2,3 108 2
29 2 69 * 109 2,4
30 2 70 1,3 110 1,3
31 30yl 7 3,4 111 4
32 1 72 1,2,3,4 112 3

’ 33 4 | 73 1,2 113 1,3,4
34 3 74 1,2,3,4 114 1,3,4
35 2 75 1,3 115 1,3
36 3 || 76 2,4 116 1,3
37 3 I 77 1,3 117 2,4
38 2 78 1,3,4 118 2,3,4
39 1 79 1,4 119 4
40 2 80 2,4 120 2,4

change in key indicated in bold

*benefit of marks to those who attempted
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET B

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 2 41 4 81 3,4
2 3 42 1 82 1,4
3 4 43 3 83 3,4
4 or4d 44 4 84 2,4
5 2 45 2 85 1,2,4
6 3 46 2 86 1,4
7 2 47 2 87 1,2,3,4
8 1 48 2 88 4
9 3 49 4 89 1,2,3,4
10 2 50 2 90 2,3
11 1 51 4 91 3,4
12 4 52 2 92 2,4
13 2 53 3 93 3
14 1 54 2 94 1,3
15 4 55 4 95 1,4
16 1 56 3 96 1,2,3,4
17 3 57 2 97 A1 13
18 2 58 4 98/ | 1,2,3,4
19 4 59 2 99 2,3/
20 4 60 1 100 12,3
21 4 61 1,2,3,4 101 4
22 2 62 1,3 | 102 3=
23 1 63 1,3 |4 103 1,4
24 3 64 3 A 104 [ 1,234
25 3 65 134 | 105 3
26 4 66 [ 1,3 106 2
27 4 67 2,4 107 1,2
28 2 68 1,2 108 1,4
29 1 69 1,3 109 2,4
30 4 70 1,3 110 2,4
31 4yl 71 3,4 111 1,3,4
32 2 72 1,3,4 112 3

’ 33 1§ 73 1,2 113 1,3
34 3 74 1,2,3 114 4
35 3 75 1,2,3,4 115 2,4
36 2 || 76 1,2,3,4 116 1,3
37 4 N 77 * 117 4
38 2 78 4 118 1,3,4
39 ¥ 3 79 1 119 1,3
40 2 80 3,4 120 2,3,4

change in key indicated in bold

*benefit of marks to those who attempted
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JOINT CSIR-UGC-JRF/NET DECEMBER 2015 FINAL ANSWER KEY BOOKLET C

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 3or4d 41 2 81 1,4
2 1 42 2 82 1,2,4
3 2 43 2 83 3,4
4 4 44 2 84 1
5 2 45 3 85 3,4
6 1 46 4 86 1,2,3,4
7 1 47 1 87 1,4
8 3 48 4 88 1,2,3,4
9 1 49 4 89 2,3
10 4 50 3 90 4
11 3 51 4 91 2,4
12 4 52 2 92 3,4
13 4 53 2 93 1,2,3,4
14 2 54 3 94 1,3
15 3 55 2 95 3.
16 2 56 4 96 4
17 2 57 1 97 A1 1,2
18 4 58 2 98/ | 1,2,3,4
19 2 59 4 99 12,3/
20 3 60 2 100 134
21 4 61 1,2 101 28
22 3 62 1,3 | 102 1,37
23 1 63 1,234 %103 | 1,234
24 2 64 w Al 104 1,4
25 1 65 134 | 105 2
26 4 66 [ * 106 3
27 2 67 4 107 1,2
28 4 68 1,2,3 108 1,4
29 4 69 3,4 109 2,4
30 3 70 3,4 110 2,4
31 Wyl 71 1,3 111 4
32 4 72 1,2 112 4

’ 33 2 | 73 1,3 113 1,3,4
34 1 74 1,2,3,4 114 1,3
35 4 75 1,2,3,4 115 2,3,4
36 3 || 76 1,3,4 116 1,3
37 3 I 77 2,4 117 2,4
38 2 78 1,3 118 1,3
39 ¥ 3 79 3,4 119 3
40 2 80 2,4 120 1,3,4

change in key indicated in bold

*benefit of marks to those who attempted
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