THT

4 A

2016 (1) P N—
TforT fasi .

+ 3:00 7 goT gF gt 200

o o0

11.
12.

g

39 o=t &I 7regq g & | §9 UeT gaer v w6t v (20 97 'A' F + 40 977 'B' + 6
977 'C' %) 987 fawey ge7 (MCQ)fev 717 & /| 39l 917 'A' § & sifgreaw 15 sl #7777 'B'
25 el aerr 4 'C H W 20 geEl @ S} & & | g} [EIRT ¥ Sifee geel @ v /Y T
a9 dde7 gger 91 'A' & 15,977 'B' W 25 @or 917 'C' W 20 v @) ot Bl orwit ]
H.THSIR, IR GFF ST W Q97 7 & | ST7 JIel T 3N H75 @I 774 foreg § gt I8
i fory 5 gRasr & g qR v WE & aer #El W we—%e T8 8 | I 9w & ar amg
gfgoficiery & Sl @le @) gRABT dacr &7 957 HY FHd & | §9 GV 9 3L.YH3IR. Jav
gFE I At TIg o | g9 gRAFT J % H1F B & oy sfaRad gt derr T &

IHLTRIR. S¥ UFF S | 7 Q7 TV W ¥ U XIS TN, A T 9 g gRaar
& A [e71%7T, T &1 31T Evley 4l a9 W |

319 ST SLVRSR. Tk TAF H ¥l 49, [399 Bls, gRAIFT BIS Siv D= Bl & Hafed
Wyl gal @ $icl §ic7 U7 § a i HY | Ig Vb a7 goErfl @ okt & & aF
HL.YLIAN. Iy T35 ¥4 Q0 7Y (A7 @7 Q¥ G F YT @Y, VET 7 Hed U HIGeY
Ravel &1 wel ae @ Iglcd T8 Y UV, foraw Sidad: aTudl &N, forae syt
LTS Y TAE B sedipla o A, & waHd & /

g 'A' F g 59T 2 3, 9iT'B' § gid 597 & 3 8w aor 477 'C' 7 gdd geT4.75 SE
T & | GIF TeId SN B FUTHAS qodid 9T 'A' F @ 0.5 3% e 977'B' ¥ @ 0.75 3%
o faar s | 9T 'Cl @ St @ fory RS Fodied T8 &

g7 'A' T 9T 'B' P Fodd T P HAd R fddoy v T E | 394 & PIeT U fddoy &
TE Serar “HalcaH g1’ 8 | B! GG T HT el ierar waleaH g7 ge & | 9T 'C A
Td ge7 &1 B g1 v W SfF fAwey @8l & wad & | 977 'C' H gRE e & wHl
fadeyl @1 el TIT PN Uv & IST HIW &R | | W6el [yl BT AT T8 BYd UN Blg
31¥re pise T8l faar e |

THeT B §Y IT SGIerd a¥Idl BT FART HYd §Y UIY ST qret GGl a1 §¥ SN 377 4refl
TR & fory IR SERIAT O Wbl & |

Ereff B Sav a7 ¥ T B SARTT FEl SN F& o TE foregr @Ry |

HARACY BT SYINT B B} AT T & |

geT wHIfeT gY fo% fag fAfsd vrT @ OMR Sav 93% &1 faiford &/ gf~aficicy &I g7
OMR B¥ 73% #iq7 & Jeard 319 $HPI Bidcie gl & o §&d &/

fa=st s /AN & geT F At 819,91 W O¥ ST SiNBNT FHIfOIE 8T

Faer ¥le B QY Sfale dd do7 drer qeerell @I & Ve giaeT | o S 1
srgAfa & et |

gereff T ¥ T SrAHR B F "l sear § |
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1.

HIT \PART A’

faardy 3R g v FF F & 6 A W
gl 3 FF A fAErr AR g A @ A
QR g1 T IR g I FF F 6 6
# g & O d @ i ar sua @l
G R

1. faar 3chel AT O¢ & Ig FT W
ghar gl

2. ¢d 3hel 6 GC H IE P I ThdT gl
3. g IS F HIAT & AL

4. g @EW AT F FAT B

It takes 2 hours for Tiwari and Deo to do a

job. Tiwari and Hari take 3 hours to do the

same job. Deo and Hari take 6 hours to do

the same job. Which of the following

statements is incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker 4 (

3egel, HURA & fAA Fur NI ] GRT
gl o §1 AR 1 AT e

& 1/3 aur e @ afy &1 1281 afe @
T T Y oA UREH R § A T
Ugel dieT TgAdT §? f st

1. 3tegel 3R FART A=t ‘
2. o J‘
<3._HuRe -

(4. qer T @y "\

2.

03.

Abdul travels thrige the distance Catherine
¥ e : .

travels, which is also twice the distance that
Bindy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
speed. If they start at the same time then

who'geaches first?

1. Beth Abdul and Catherine

2. Bino

3. Catherine

4. All three together

s fafse caafya o uerd & fow: dar
$r gear + st fr gEar = FRY Hr g
+2 8l 38 YHR & el gUF 3 (S T

G T AE ) gerdt & fAv Her el
gear + it Y g'ar — FRT Hr gE,

fhaer gref?
1. ar 2. IR
3. B 4. T

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touchi & other)
objects, what is the total valud of faces +

vertices — edges? . ) - |
1. Two 2. Foul# %
3. Six 4. Zero [f
- |
ot ot #_3te R 2 ghom
A B C D

1

=

=
| & 2

i
~

What will be the next figure in the following
séquence?

—|[e=
=

1

=] &

T god W =g A, B, C, D&, dUT AB=5
d+r., BC=12 ¥, AC=13 #H. T AD=7
##. &1l a9 CD &7 fAseds A §:

1. 9 &=, 2. 10 9.

3. 11 G 4. 14 G,

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is

I. 9cm 2. 10 cm

3. 11cm 4. 14 cm
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6. 39 AR 30l I TEIAT H IIA HFL ToTTH
ugel 3R Y IR T OGRS 40 B AT
dIT & 3R @ IR 28 &l SH HEr
F gIRd TAH & 3HFh SHS & 3Hh o
3o & &A ¢ foider T dfd T & 3e

GEls & 3% 4 g
1. 5478 2. 5748
3. 8745 4. 8475

6. Choose the four digit number, in which the
product of the first & fourth digits is 40 and
the product of the middle digits is 28. The
thousands digit is as much less than the unit
digit as the hundreds digit is less than the

tens digit.
1. 5478 2. 5748
3. 8745 4. 8475

7. gAETg ST B T g F e O A
@Rl @R &= I/ g1 ar srfhd
&A1 & &fathell &M 3edTdl 87

T+ .E(lullateral trlan re drawn one inside the
(‘other as shown. W, \'\the ratio of the two

shaded areas‘7

8. U Heh Ush 3o A &b | Al 1 gl
T AT gl A A FA fhda o1 & d8
10 @Y. gt W Rud foradr foeg W 95w
Hehell 87
L1

2.2
3.3

4, agﬁ#rqﬁﬂﬁrazrawm|

8. A frog hops and lands exactly uf\eter away
at a time. What is the least n h@ps

required to reach a point 10.¢m away
1.1 r
2.2 T |
3.3
4. It cannot -tl:avel‘such a dlst?nce
.
9. n‘&?%&m‘é’r 3!1%@{%?%?3@«?13@#
o fRieg #1 8 hes 3 @ CTHH B
H U AT &1 Toewre fr TS

2. 280 HT.
4. 160 #T.

0 . Vs
9. A frain running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to
ctoss the platform. What is the length of the

platform?
1. 120 m 2. 280 m
3. 40 m 4. 160 m

10. t& §gIE f(x) F x—5 I x—3 AT
x—28 Wfod e W 1 & AV Belar gl

fawet # @ ¥g Sgue Fla-A1 @ Wbl @7
1. x3—10x%+31x + 31

2. x3— 10x%+31x —29
3. x3—10x%2 +31x — 31
4. x3—10x%+31x+ 29

10. When a polynomial f(x) is divided by x — 5
or x — 3 or x — 2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x3—10x%+ 31x + 31

2. x3— 10x%+31x—29
3. x3—10x% +31x — 31
4. x3 —10x% +31x + 29
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11, IRF It & 9 #R g T Ml H
delr 7 Bya s o g a o 9
TIH T ¢l If¢ @ 98 I 9rer @r
IACET Y dd 3H dF H GTAA dhegy
1. M & dheg A & YT | B
2. Gleit T AN g¢ad & AT HAdd s

faaeFar sar 1. 40.0 2. 294

R e e S 3. 194 + MR
& deg T A9H 3T AT & 13. Rw v fyeger F e Acqz,{:«

4. 3T Il FACA BT TF A G 39 YHR & f& 2ADB.= "zABc EDaﬁr
JTAT & 9UT 39S 916 FW S B TS (A &) &

11. Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere
initially full of water. Ignoring the water that N
has flowed away, the centre of mass of the
system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of
water decreases

3. moves down for some time but eventually ':
returns to the centre of the sphere {
4. moves down until half of the water is lost L. - / 2.6
and then moves up R ( 3. 4.4
13. D is a point on AC in the following triangle
12. @ ST @ et Tedts éﬁr slich that ZADB = £ABC. Then BD (in cm)
gAE digs gur 0.1 & s & is

ofear &l g, maﬁ&qwam
mwu(ﬂmama:mﬂ?ﬁﬁ)a%ﬁfrm
%|aaa1?~naqv‘rm€ \“%,aam

mﬁa:rsmaa(ﬁ . g
= ' - J‘ A 6cm B
- p
( 1y
1 3.3 4. 4
> 14. T & Bl f(x) P x & G SATAT I=AT
gl x = -1 W JfgdersT ganr ®ele &1 AT
EIGECAIEE]
1. 40.0 2.29.4 10
3. 194F 4. 113
10

12. The diagram (not to scale) shows the top
view and cross section of a pond having a
square outline and equal sized steps of 0.5 m 1
width and 0.1m height. What will be the
volume of water (in m®) in the pond when it
. 0.1
is completely filled? 0 i 2 3
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1. —0.01 2. —0.1 1. (mxn)
3. 0.01 4. 0.1 2. (m—1)xn-1)
3. mxn)—1
14. The function f(x) is plotted againstx as 4. (mxn)+1
shown. Extrapolate and find the value of the
function at x = —1. 16. A chocolate bar having m X n unit square
100 tiles is given. Calculate the number of cuts

needed to break it completely, without
stacking, into individual tiles.

1. (mxn)

2.m-1)xn-1)

10

4 3. mxn)—1 " o |
4. (mxn)+1 v " /‘-I
0'10 1 2 3 r r
1. —0.01 2. —0.1 17. U IFd o Fel IF S Tg 2 o TG
3. 0.01 4.01 W RY% T 7, W oy ST CR' (R+10)%
15. e e 3 Rrafarad e @t wu gq 3“1:;:”‘ o 1 a2
s ai% I H (R+5)% & ar
. qeaw & 1 3G FUT R
L gd o ﬁ ! ¢ %—.I 5 lakhs 2. Rs 3.0 lakhs
2. 39 TFAF H 2 30T FUA ¢ 0 lakhs 4. Rs 5.0 lakhs

17. Ajpgtson paid income tax at the rate of R%
for¥the firstgRs 2 lakhs, and at the rate of

99 g0 qEIP H 99 370cT HUT gl (R4 for income exceeding Rs 2 lakhs. If
100 S0 qEd® # 100 37T FUT %\-‘ ( thel total tax paid is (R+5)% of the annual
income, then what is the annual income ?

‘ 1¢ Rs 2.5 lakhs 2. Rs 3.0 lakhs
SR U H 3. Rs 4.0 lakhs 4. Rs 5.0 lakhs
1. dar 2. wgell
3. foiegrerdar < M 18. fordl wler # e §HT ¢ W Th W

I #% v & AT A G T 9eTor FHeET &

15. A notebook contains on hun red

statements as und
1. This noteb ontalns 1 false statement.

1I2 This notebo ontalns 2 false statements.

3TER 9T ST g

t 0 1 2 3 4 5 6
v 5 61 91 137 206 30.8 414

(’ wrfaeR 3erfedt A AfFAfT Fd gu
99. This notebook cgntains 99 false e T # @ Hla-01 oA ¢ TU v H
statements. T F I AsodH FfoTd T ¢ ?
100/ This notebook contains 100 false 1. vot?
stafements. 2. (v—05) «t?

3. v=>5t+t?
Whieh of'the statements is correct? 4. (v—=75) = (t+5)*
1. 100" 2. 1%
3. 99 IF 4. 2™ 18. An experiment leads to the following set of
observations of the variable ‘v’ at different
16. m x n SHIS T TSl ATl T dicholc S ol times ‘t” .
TS §1 S8 TOT T H qUF <qzell A TaerERd C 001 2 3 4 s 6
& & faw, foar & & 3R o W™, e v 5 61 9.1 137 20.6 30.8 41.4

IR dISaAT g1, SHT 0T Hiford
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Allowing for experimental errors, which of
the following expressions best describes the
relationship between t and v?

1. v o t?

2. (v—75) o t?
3. v="5t+t?
4. (v—75) = (t +5)?

19. woh far @ g &1 31g (O ast #) & gt
P HR 899 &l F I FT oA §IT 38
A foar dr 3mg A
1. 30T 3iehsl & HROT AT g1 S ST

Hehclr
2. 2799
3. 29aY
4. 319§

19. The difference between the squares of the
ages (in complete years) of a father and his
son is 899. The age of the father when his
son was born
1. cannot be ascertained due to inadequate

data.

2. is 27 years. - (
3. is 29 years. 4

4. is 31 years. ‘j.

zo.wysﬁmmaﬁrm'atrﬁfirzoom g
amma—ch'zrmw&a:rW6
T, %la?maﬁgvf*wq'ﬁmmﬁﬁ’s‘
3] qUIET 4 & T 9relt 1 erersrer
Wmﬁwm #) =nfgRe

% _F0o 2. 1200
(‘3. 3600 "\ 4. 1800~

20. A bicycle tube has fa mean circumference of
200 ¢ém and a circular cross section of
dlamcter 6 cm. What is the approximate

volume of water (in cc) required to
pletely fill the'tube, assuming that it does

and7
1200 =
3. 3606n 4. 1800 1t

HI'7T \PART 'B'

21 A e (1 - )svm*rr%
L1 e!'l#\

3. e?

21, limy, e (1 — %)n equal§l f

1. 1 r 2. e‘i/g

3. e7? L VR e
i ,‘ ; ’
ZZ.S-iW (—1,‘ o we dadt ¥ U
TP, {0, )2 o (e &

(@) 7 & WA Rig (—1,1) 7 B
{ag} T & WA fog [-1,1] 7 &1
{0} & Wad fog AT (-1,0,1} & &
Fn
4. {an}a:}ﬂm;r fog {-1,0,1} & g =&t
ﬁl
22. Consider the interval (—1, 1) and a sequence
{@,}n=10f elements in it. Then,
1. Every limit point of {a,}isin (—1,1)
2. Every limit point of {a,} is in [—1, 1]
3. The limit points of {a,, } can only be in
{-1,0,1}

4. The limit points of {a,} cannot be in
{-1,0,1}

23. A1 fF F:R > R U& UHieSC Helel gl ar
1. F&l S 3ATdT 7A&T &
2. F& AT IRMAT: F3 3070 & Td 8l
3. F& 0% ¥ 380 I0Eiaa: &5 3@dacT
g ¥ &l
4. F % 30U $8 3AdT & I6hd &l

23. Let F: R — R be a monotone function. Then
1. F has no discontinuities.
2. F has only finitely many discontinuities.
3. F can have at most countably many
discontinuities.
4. F can have uncountably many
discontinuities.
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24. Tolel
fGoy) =5, 6oy €11/2,3/21 X [1/2,3/2)
9 | fem (1,1) & AR Heled &7 1
(1,1) 9 ATHa ¢

1. 0 2. 1 2.

3. 2 4. -2

24. Consider the function

2
fl,y) = ;—2,(x,y) €[1/2,3/2] x [1/2,3/2]
The derivative of the function at (1,1) along
the direction (1, 1) is:

26. Which one of the following statements is true
for the sequence of functions

fa(x) =

2+2,n—12 ,x € [1/2,1]?

The sequence is monotonic and has 0

as the limit for all x € [1/2,1] as n — oo.
The sequence is not monotonic but

1 .
has f(x) = — as the limit as n — oo,
The sequence is monotonic and

1 -
has f(x) = — as the limit as n"-ioo,
The sequence is not monotoxg but|has

0 as the limit. - |
AJ s/

1. 0 2. 1 -
3 P 27.U$n><n3ﬂa333a?'ﬁﬁarﬁq?e'3ﬁff
SHYRR IRATVT HI ""
25. 3aRa JA FHETHA s B a K >
f;—ﬂzd 'f _Z]' ( .
y~2dy.
0 et BW&@F‘&T@EWp%IFﬁ

W AT I8 gARd &
1. [0,00) & Fad

2. AM (0,00) H Tdd
3. (0,00) H 3Fdd
4

AT (1/2,00) & 318dd 27.

25. Consider the improper Riemann integral'*I (
p \
f y~V2qy. | {
0

This integral is:

2. continuous only in (0, 30],_
3. discontinuous in (0, f) A"
4 1

P(BE-
2. Opxn

elfs. 4. wliun

[oe]

i€n a n;;v matrix B define e? by

n
=o]'

Let p be the characteristic polynomial of B.
Then the matrix eP® is:

J i

w—
1. continuous in [0, o). 3.

Ian 2 OTLXTL

elyxn 4. wlyxn

28. AT 6 AT& nxn arEdfas gAfAT

. . A 921
discontinuous ‘only (Z ! 10’) =1 = P -
26. m%yaﬂ#‘ ai?af-a §Hfﬁ7.x'Ax<0 gl dr g7 oISy
: W 9gT Thd & B
fn-() b2 xz' n = Jg2%, x € [1/2,1] | ) y . %—
. & v e Fi e d Fla-ar s @@ 8 AR (A) <0 gl .
I, 3TRE TS § aur weh x € [1/2,1] 2. B= —ASeS MR &l
: 'Pﬁ.q 3 o — 3. JyeR™ y'Aly <0
+'§ > 2,0 Xt 4. VyeR™ y'A ly <0
I
2. \3IHHA AT, ST n o o, 28. Let A be a n X n real symmetric non-singular

x)——EFFFﬂﬂTHT@HT%I

matrix. Suppose there exists x € R™ such

3 mum%amém n - oo, that
f(x) =5 @1 Wi @ x'Ax <0.
4. 37oThH UHIGST oigl g, Td 0 Fl Then we can conclude that
%mﬁ 2 1. det(4) < 0.
2. B = —Ais positive definite.
3. 3yeR™ y'A ly <0
4. VyeR™ y'A 1y <0
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29.mﬁﬁm=[}] fl].mﬁﬁ?f:ﬂgzxﬂ&ze 3.AR BF Vv Es AR <10 ¥ aeane

R fo,w) =wTAv @ aRenfa g1 &e & sgual A1 dewr wAfFe ¥l AW &

q T&r HYT Dl o Tp(x)=p'(x), peVH T, V& V d& &

. A & TF RO arer v th  W@H FTAROT BV F IR
yfedca & afF Av, v ¥ &9 & {L,x,x%,-,x1%} W =ER| A & 7 @

2. WHEd {v € R?|f(v,v) = 0} R? &T Mg ATH YR & AU gl o
THh IR ITFARE B 1. 3G A=1 g .

3. G v,w e R? YRR afger § arfw 2. OROI% A=0 %l PR
fwv)=0= fww) &, a@ v,w &l 3. Wﬁé‘meNH‘é’r%‘aﬁd m 4 g:”
Wﬁgrm%| 4. AWW?WWW %II

4 WvER F T T Q‘I\Fila'{ weR? 31. Let V be the vector (;ace of all "real
1 3 & ME f(v,w) = 0 &l polynomials of d ree<1 Leet Tp(x) =

p'(x) for p G.V bf a hnear tgansformation
29. LetA=[é _01].Letf:]R2><]R2—>]Rbe fro 1(I/""'Conmde the basis
defined by f(v,w) = wT Av. o e T t)f V. Let A be the

. matri® \of T with ‘respect to this basis.
Pick the correct statement from below: p

. . h
1. There exists an eigenvector v of A | er%r ced =1
such that Av is perpendicular to v dét A = 0
2 — 0 =
2. The set{v]f]R lf(?ﬂgz) =0}isa 3 ere is no m € N such that A™ = 0
nonzero su Zspace 0 4. #A has a nonzero eigenvalue
3. If v,w € R“ are nonzero vectors such
that f(v,v) =0 = f(w,w), thenv '
a Scalar multlple OfW a ( 32 fa; X = (x1;x2 le)Iy = (YL)’Z :}/3) € RB
4. For every v € R?, there exists a0 fro Iha: TadT &1 A F 6, = 1,95 — Voxs,
w € R? such that f(v w) = (‘ {
.‘- 03 = X1Y3 — ¥1X3,03 = X1 Y2 — Y1X3. afe X,y

30. AT T A TR nxmaﬂ—q-s'%aznbw & faegia v g ar
nx1 afger (mﬁ%ﬁm * Q:|T22I')I 1. V={wvw):éu—=>v+dsw=0}
AT & gHEEr =b, x c R™ 2. V={wv,w):=6u+ v+ 8w=0}

et « J 3. V={wv,w):éu+ 6v—58w=0}
~ & J%_ %I FWETTZI%' 4. V={(w,v,w):6u+8v+4bw=0}
. 'l.-rInZn‘ 2. n=2m _ _ 3
.. P 4 p>m 32. Let?c—(xl.,xz.xs):y—(h'}’z'}’s)ER
be linearly independent.

30. Let Abeanxm matrixand b bea nx1 Let 61 = x2¥3 — ¥2X3, 62 = X1Y3 — Y1X3,
vector® (with rea entrles) Suppose the 53 = X1¥2 — Y1Xz . If V is the span of x, y,
eqhgﬁon Ax = b, € R™ admits a unique then
solution. Then welcan conclude that
L kn>n ) n>m 1. V={wvw):u—¥8v+dsw=0}
3 4. n>m 2. V={(wv,w)—=8u+ 8v+ 5w =0}

S 3. V={wv,w):éu+ 6v—58w=0}
r 4. V={(u,v,w):8u+ v+ sw =0}
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33. A fF P(x) FE d=2 # TF §gUe &l
ard Aofr

n=0

Fr FAROT BT §

1. 0 2. 1

3. o 4 d W AR

33. Let P(x) be a polynomial of degree d = 2. The

radius of convergence of the power series

nz:;) P(n)z"

is:
.0 2. 1
3. o 4. dependent on d

AN B P(2),Q(2) FEA: PR ma K@
AT IR TgIE § P(2) = P A F
Fol A, TgRAT ¥ o e kjs'a AT

34.

% -
1. min {m,n} m'p m,n}
3. m+n mI )&':nx

34. Let P(2),Q(2) begrwo cdmglf;( non-constant

polynomials of degree m, n'respectively. The
number of o of P(z) =P(2)Q(2)

“counted with multipligity is equal to:
; o
1. min {m,n} .y max {m,n}

3. m+n m-—-n

f@) =ec"" @ 3@V &
)Z 1—91

35. The'gésidue of the function
f(z)""— =72t 7 = 0 is:
1. 1 + e 1 2. e?
3. —et 4, 1-e7t

35. z.ro W e
+e‘1

36. A fh D, CH Tagd U Afcherr § aur
H(D)WWWE’IWWWW
HEIGRED

36.

‘on 1\I;et

37.

37.

38.

s={renwys(3)

e
T={reH®:f(;)=r()=3/() =
%' "'f(i)zf(mlﬂ zi'm

g1 ar "

1. ST Teha T ¢l r

%

2. SUTH Thel THTII §, W, '%ll
3, TWWW%WS‘ o ¥l
4. sTee RFa &1 £ r

- |

Let D be the _.gpe'npnlt discin Cand H (D) be
the collectlon(:)f h].l-h.olomor;ﬂglc functions

(¢

N T

(o (2

1. Both S, T are singleton sets
2. SisasingletonsetbutT = ¢
3. T isasingletonsetbutS = ¢
4. Both S, T are empty

AT Fuat §  FA-A1 Tl g2 W quUitn

x @ 3AT¥dca § difep

1. x =23 mod 1000 and x = 45 mod 6789
2. x =23 mod 1000 and x = 54 mod 6789
3. x=32mod 1000 and x = 54 mod 9876
4. x =32 mod 1000 and x = 44 mod 9876

Which of the following statements is
FALSE? There exists an integer x such that:
1. x =23 mod 1000 and x = 45 mod 6789
2. x =23 mod 1000 and x = 54 mod 6789
3. x =32mod 1000 and x = 54 mod 9876
4. x =32 mod 1000 and x = 44 mod 9876

A {6 p Th IHGT HEIT Bl &7 Fpe &,
(Th & @TY), p IOTTHIETR & fohcdel et

EECE i
1. 0 2.1
3.0p 4. p?
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38. Let pbe a prime number. How many
distinct sub-rings (with unity) of cardinality
p does the field Fj2 have?

1. 0 2.1
3.0p 4. p?
39. At & G = (Z/257)° dAT (Z/25L)H

ghrsdl (AT d Hagd s AU
YoshH BY) T THE 81 G T Sfeleh foleet A

F Flg-ar &
1. 3 2. 4
3.5 4. 6

39. Let G = (Z/25Z)" be the group of units (i.e.
the elements that have a multiplicative
inverse) in the ring (Z/25Z). Which of the
following is a generator of G?

1. 3 2. 4
3. 5 4. 6

40. AT F p>5 TP HAHST gl ar
l. F,xF, & &I p & &A & FA did
3UHAE Bl
2. F,xF, & 8§ 398Hg H, xH, & &

# § ST&T Hy, Hy, F, & 3T6F & "(

3. FpxF, & g UG dordegfF,
$r T IUTSTIRT Bl V4
4. 9T F,xF, Th & § "
A 4
40. Letp = 5 be a prime. Them _
1. F, X, has at lea—s%ve srbgroups of
orderp -
2. Every subg L’p of IF,, >< [f, is of the
o0 formH; X {?‘where H;, H, are subgroups
=of k.

3. Every subgrou f
y the ring IF,, X [, .
47 Thering F,, X I, is a field.

.

r’

."
41. 7 w5 ly, @y, gEEr

x is an ideal of

y'"(t) + ay'(t) + by(t) = 0,t € ]R}
y(©0)=0

% I gl §, o8l a ddT b TAIAH 3T
g A= B oy, awr y, & IPIT w gl ar

11

w(t)=0,vteR
SWHHWCE}?WW(t)zc,VtE]R{
w T TR GelicAs Bele g

W ¢, t, € R 3 § dife

w(t;) < 0 < w(ty).

b=

41. Let y; and y, be two solutions of the
problem
1

y"(t) +ay'(t) + by(t) = 0,¢ é'ﬂi}
y(0)=0 Es
where a and b are real censtants. Let
the Wronskian of y; an(r;lz Then
1. w()=0,vVteR"
2. w(t) = q‘vi’ € R for sg
constant !
1s ano cons nt positive function
4 There exists &, t, € R such that

w(§) <0< W(tz)
42. k?
x1 (1)
x(t) = I

: é Xz (t)‘ aar

%

1)
|
L

positive

0 x3(t)
|x t)I = (x2(t) + x? (t)+x ()2 &l
A TUH FIfC ATUROT aehel THMOT dF

x'(t) = Ax(¢t)
x(O) = Xo }

FT His AT gof FATTT HIAT o
1. tlirglx(t)l =0

2. gimlx(t)l =00
3. tlim|x(t)| =2

4. gimlx(t)l =12

42. Let
-2 1 0 x1(t)
A=10 =2 ,x(t) = |x(t) | and
0 0 —2 x3(t)

lx()] = (xF (©) + x5 (O +x5 ()2

Then any solution of the first order system of
the ordinary differential equation

x'(t) = Ax(t)
x(0) = x, }

satisfies
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1. tlimlx(t)l =0
2. tlimlx(t)l =00
3. tlimlx(t)l =2

4, tlimlx(t)l =12

43. 71 F o b, ¢ d R?2 W gRIA™T IR

ar 3R s

TFAT  Beld gl
HHIRIOT

(atx )5z + by 55) (e y) 5o +
d(x,y)aa—y)u =0

1. gAr 3fd Waafds gl

2. EHAT Raald gl

3. Fr A WaaRs A6 gian
4. He Eegecg 7L gl

43. Let a, b, ¢, d be four differentiable functions

defined on RZ2. Then the partial differential
equation

(atey) 3=+ b(ey) 55) (cCo ) 5 +
d(x,y)%)uins "(

1. always hyperbolic

2. always parabolic “
3. never parabolic .‘-
4. never elliptic -
A 4
44. srefy gaEET el ,
u—uu, =0, x€RtA0 ‘{
u(x,0) =x, deR, 1
& v 5T &l # O Slg-ar TEr g2
& e 0 gel u ol 3T g
(2. t<%a¥ﬁ'lf u\&FT HeacT g, S
L t=- W s gl
30 t€1% U g v & 3Ra §,
& ¢ =1 W TS S
4. \t< 2% fav gl u 1 IRAT &,

t =2 W Q18 Srar gl

-
44. For the Eauchy problem
u—uu, =0, xeRt>0
u(x,0) =x, x€R,
which of the following statements is true?
1. The solution u exists for all £ > 0.

2. The solution u exists for t < % and

1
breaks down at t = b

12

3. The solution u exists for t < 1 and
breaks down at t = 1.

4. The solution u exists for t < 2 and
breaks down at t = 2.

45 A F f(x) =x2+2x+1 § dAT f &
Jaehelsl x =1 W Hegrd 37 Brel
fl(l) ~ f(1+h)2_hf(1_h)’ h — i a; HTQT

afeawed T ST &1 ar £(1) a

Tlestehest & e @ fR9eT | 4
1.1 2. W, " |
3.0 4.4 3 J

Let f(x) = x% + 2x -h-!;md the derivative

of f at x = 1 is-approximatéd by using the

central-diffefenee formula

S UEVES (”’5‘3‘“"” with h =2,

Thenghe absolute value of the error in the
pproximation of £'(1) is equal to

45.

L 1 2. 12
0 4. 1/12
46. , Toger A oerg 1§ aur fegs
(o, .({0) FI SSAT & JAT x-318T &

gsdar ¥ 9T 394 gUT x-3&T &
3TIAH S H IR FAT &, FHA Th
s ¢

1. U&h I3 1@l 2. Tdh Waad|
3. U reged| 4. UH gedl

46. The curve of fixed length /, that joins the
points (0, 0) and (1, 0), lies above the x-axis,
and encloses the maximum area between

itself and the x-axis, is a segment of

1. astraight line. 2. aparabola.
3. an ellipse. 4. acircle.
47. AT GHIRIOT

y(x) =x3+ fOxSin(x —t)y(t)dt,x € [0,m] TR

gl ar y(1) &1 AT §
1. 1920 2.1
3. 17120 4. 21720

47. Consider the integral equation

y(x) =x3+ fox Sin(x — t)y(t)dt,x € [0,7].
Then the value of y(1) is

1. 19/20 2.1
3. 17720 4. 21/20
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48. et A & afa-gEewol W faEn:

%(;;)—a—?zo, i=1,23,n

SET L=T—V[T(t q; ¢) TasT Sail J2T

V(t,q;) oA 39T & @A), q; A

e @ g, saraRET afaar g1 ar

IRed & F aIfa-gaeor &

1. T Wel AT a& magesa: gfasfaa
W L & HIS IEfANT awor g |

2. T Wl ey dF agea: wfasfaa
STET aUT L & 3rgfadg avor §

3. e el Aoy g 3maged: ufadfad
JAT L HT TH AT RO ¥

4. uHh Tl Ao g 3magsd:; gfasfaa
TET TUT L & HIS IG[acg a0 78|

48. Consider the equations of motion for a
system

d (6L) 6L
= (= =0,
dt \dgq; 6ql

where

i=123-,n

[ =T— with T(t, q;, §;) as kinetic energy kq(l

and V (¢, q;) as potential energy

the generalized coordinates, and g; e

generalized velocities. Then the eqi.ljtions of

motion in the form as above arew "

1. necessarily restricted tqII aconservative
system but there is#0 u.nfque choice of L.

2. not necessarily restrj ted fo'a conservative
system and there is a umqlie‘ choice of L.

3. necessarily restricted to a conservative
system andjthgre is a unique choice of L.

‘4. _not neeessari

( - system and th

)
49. @t \apo) ReFE 1,2,...,100 & 3ifha § T
: gaftyd gl §IH ¥ IR fedhe
T S § YT IR ARl A, B, C AT D
Fr I S g sudhr wlRear Fr § &
(A,B,C,ddT D #) A% 3Tadd AT &l

stricted to a conservative
18'no unique choice of L.

13

49.

50.

51.

e e & daT (A, B, C,dar D H) D&Y
TaH AT & eave A &2

1.2 2. 1
4 6
3. 2 4, =
2 12
Hundred (100) tickets are marked
1,2,..,100 and are arranged at random.

Four tickets are picked from these sickets and
are given to four persons A, B nd D.
What is the probability that A g@ts the ticket
with the largest value (among®A, C, D)
and D gets the ticket with the small€st Value
(among A, B, C, D)? ; r

1. 2 2. 3

4 6
1 ’i y 5
2

:,.,_ ?12
[

_Xaahm——cl?r:r Td FAURIATA:
W § difd PX=0)=
gl At F Z=Xx+Y gur
— Y| A PIF-AT FUT TET TG §?
Y aa w waaT €
2. W TadaT gl

Z duarw agaeted gl

4 zaam w Taad gl

.

3

Let X and Y be independent and identically
distributed random variables such that
PX=0)=P(X=1)=LetZ=X+Y
and W = |X — Y|. Then which statement is
not correct?

1. Xand W are independent .

2. Yand W are independent.

3. Zand W are uncorrelated .

4. Zand W are independent.

e f (X} T {v} & w@dT g Sl

gfhard §, PAT: STelel AfaAr A, 99T A, &

| A R Z, =X, +Y, g1 ar

1. {2} U Yg Il fshar a1 g

2. {2} T AYg STelel GihaT B, Siefet Iy
A+ 1, & Tyl

3. {2} U UYg Sietel Gk &, Sfelel 1T
gl (A;,1,) & Y|

4. {2} U Y& STolel FfhaT §, Siefet T
A, & Y|
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51. Let {X;} and {Y;} be two independent pure
birth processes with birth rates 4, and 4,
respectively. Let Z, = X; + Y;. Then
1. {Z,} is not a pure birth process.

2. {Z,} is a pure birth process with birth
rate A; + 4,.

3. {Z,}is a pure birth process with birth
rate min (44, 4,).

4. {Z.} is a pure birth process with birth
rate A44;,.

52. AT f& X,~N(0,1) & Jur A

(X, -2<X, <2
Xz—{Xl' Pl g TE FYT Y

qgdTet:

. TEEEY (X, X,) =1 ¥l

2. X, & N(0,1) e =TgT &l

3. (X1, X,) &I U faaR YETHT s gl

4. (X, X,) F T gIaoR GAHAT §cd gl gl

52. Let X;~N(0,1) and let

(X, -2<X, <2

X2 _{ X;, otherwise.

Then identify the correct statement.

1. corr(X,,X,) = 1. 4

2. X, does not have N (0, 1) distribution ‘l

3. (Xy,X3) has a bivariate normal -\ J
distribution.

4. (X4,X,) does not have a blwlet!e
normal distribution.

A
53. AT T&F X, -, X, 1) &#@EFWWW
TeRes gfaesr a!r odt.23 %1 A o &
ﬂaﬂqﬁa»—jr 39T3-1T) F IN H
fa»—ér?rérﬁlm [ 7 O FlT-ar TdEr e
(1. 6 & 39T 3 er gl
2. 6 @3 UT 3T K B
39 045 3 9T 31 # 3edcd & R TE
W )
4. 06 & 3 9T AT} 0 F Teh HeATHeAcT
W
53. Let)r,f,Xn be a random sample from

N(8,1), where 6€e{1, 2}. Then which of the
following statements about the maximum
likelihood estimator (MLE) of 6 is correct?
1. MLE of 8 does not exist.

2. MLEof#@isX.

3. MLE of 8 exists but it is not X.

4. MLE of 6 is an unbiased estimator of 6.

54.

54.

55.

A= & Xy, X, N(u,o02) §ed & Feprer
T TH Teod dfaed i [Afdse a=a g1
AN & peR AT § dUT 02(> 0) AT
gl 7 & x7,/, xi s & 3AR (a/2)™
AdaH® &g 81 ar o2 & fAT 100(1 - @)%
faRaregar 3iawrer sHd f&ar S &

. ((z*;Xf ) X —u)) 1§

. n szl a2 , n)(?%,l— a/2 1

- |

( S X— ) o i-w)? '/
(n_l)X(zn—l),a/z ’ (n'fjx(zn—l),l— a/21 r

5 [(EGED) SIER)
nxrzl,a#z ETU(,ZLII_ a/2 r

i A%
y e Z?Q(i—u)z)

YOI Y

' t X3+, X, denote a random sample from
aWN (), 02) distribution. Let u € R be known
afldg “ (> 0) be unknown. Let szl,a/z be an

upper (a/2)%" percentile point of a y?2
disgfiBution. Then a 100(1 — a)%
cofifidence interval for g2 is given by

((Z?Xzz — v (ETX7 - u2)>

2 4 2
nxn a/2 n)(n,l— a/2
2 ( TrXi—m)? TrXi—w)? )
(n_l)x(zn—l),a/z ’ (n_l)x(zn—l),l— a/2
—2 —\2
3 XT(xi-X)" ¥(Xi—X)
nxrzl,a/z ’ nxrzm— a/2

4. (Z?(Xi—#)z Z?(Xi-#)z)

2 ) 2
an,a/z NXn1- a/2

gifeahr aReeuar & gfietor & Teo &

o FUet F § FA-TT T T

1. UHh Wl IRFeTaAT Hy & Tdh dhiedsd
WA IRFeTaT H, & &g TET0T F:a
AT FHAAT 3T fATH e d
qdeTor &7 3R o ST B

2. UHh Wl IRFeTAT H, & Th dbfeddh TIol
IR&eTar H, & A%g I Fd qHT
P[ Hy®1 3R &3 | Hy T8 ] +
P[ HoY TR &3 | H, TETE] = 1 ¥l
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3. UF WA IRFETT H, § TH dHoud 3. ;(h+Y%+2Y).
W aR@ewr  H, & fawg T 4 (G +Y+ ).
A & fore, gderor i afFd & aifsd
TR 91 g Arefooda T &1 9T 57. ALY fF X~N, (,u,Z)GETM =(1,1,1) aur
forar Srar ¥ 111y -
4, TH WA IRFTT H, & TH JHfoqs Z_Qi;)%'
qReedar H, & fasg wligor & fov

¢ .t .
THHAAD: AFddH  GAEOT  UMP &l X, TN =X, + X, — X; Y 309G A FdAT
wfeaea g 3 & % T ¢ 77 A AT AR .
. -2 s £ / J
3. 2 i 1Y ¥
55. In the context of testing of statistical P r

hypotheses, which one of the folowing 57 1 oy, () wheres = (1,1,1) and
1. When testing a simple hypothesis H, 1 1 -\.1 ' 4
against an alternative simple hypothesis Hy, ; & th.e value of ¢ such that
the likelihood ratio principle leads to the
most powerful test. Xz and’ Xl % Xz*— X3 are independent is
2. When testing a simple hypothesis H,
against an alternative simple hypothesis
H,, P[rejecting H, | H, is true] +
Placcepting Hy|H; is true] = 1.
3. For testing a simple hypothesis H, 58.
against an alternative simple hypothesis

Sl
= o

{ wes gt s @ 3w w0

H,, randomized test is used to achieﬂt&: N & tE aRfAa waAfte @ o
desired level of the power of the test. n(22) & TH YA foer gaEaeT &

4. UMP tests for testing a simpl Q¢e51s Frr e STar &1 AW R on od g
H, against an alternative com iojlte

T AT WiAehdr T qAT my;, SHSAT
dUr j1<i<j<N & TgFd e

always exist.

56. A Yl,YZ,ngmﬁafﬁm%mé TR @ RfSse aa & e wuer i
3UTET YEROT o2 § m{ am‘g—qmraﬂ  FIT-AT EAA T BT 872
E(Y;) = i, E(Y;) 5 B, TUT B(Y3) = By + B, %
SEt f, . G T € & A p 4 bogmen
FASsaR Rw FTF & .
(; §j+ . 2. Znu =nm,1<i<N
i@+, 2y, %

W

" m;; > 0foralli,j,1<i<j<N
4 B+ Y, + Y. Y
2 4. mm;—m; >0foralli,j,1<i<j<N

56. Let} Y;,Y,,Y; be uncorrelated observations

with®€ommon variance o2 and expectations 58. A sample of size n(= 2) is drawn without
giver '-by E(Y;) = B, E(Y,) =B, and replacement from a finite population of size
E(Ys) = By + B2, where B, B, are unknown N, using an arbitrary sampling scheme. Let

parameters. The best linear unbiased

) . m; denote the inclusion probability of the
estimator of B; + 5 is ' P Y

i-th unit and 7;;, the joint inclusion

1. Y.

2. V4V, probability of units i and j,1 <i<j<N.
Which of the following statements is always
true?
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59.

59.

(Tf n observatlons \X}\, n
this component are gvailable and

nl]—nni,1SiSN

N
¥ HMZ

3. nl]>0fora11i,j,1Si<jSN

mm; —m;; > 0foralli,j,1<i<j<N

16

Th Aol gt e W feAR W SEe ar
AT geeh gl AW o S aeh 3gehrel &I, Helcd

e ™ 1>0,x>0

f(x)={ 0, 3T

F IO Teh WUAiR g gl IfE 37 g
& GRS R n A Xy, X, ..., X, Tod &
qAr X =-yix; ¥ A e A Rreawegar
H ITAdA TATSIAT 3holdh 390 fam
ST &

—.2
1. (1-e79%)
—\2
2. 1—(1-etX)
3. e—zt/i
4. 1—e2t/X '\ {(
Consider a series system-wnh two

independent components. Let the component
lifespan have exponential  distribution with

density f '~ N
_(Ae=4 x.ﬂs>0x->0‘{
f(x) { 0, ....banerwwe

X, on lifespan of

& n
Z

uhe maximum likelihood estimator of
the r 1ab111ty of the system is given by

SWIH

-
1. 1 —t/X
) —\2
21— (1 - e_t/X)
3. e—Zt/X
4, 1—e2t/X

60.

60.

R MSTHHA deRk WX ATgH Udh ol
gfshar, @ a1fd 2 §, & 3aR 9Ead &

AAT &I F&od HT Gedcd Bl

f = 20w

Har WIftd & 9ATd Agh Y & FdRk W
T ThaT §, WR—GAT 04 F WY, T
Wﬁwﬁwwsﬂﬁaﬁ
AEh T HAlhlel Teh o1
Jarwredl & AW gl AEH aa‘:r
wﬂwaﬂﬁ%‘lﬁﬁ%
Wﬁrmaﬁr%ﬁm) ’s‘lﬁf«;«_ﬂger
Ty K,

1. {X(t)}mﬁa#hla%fmzr%maﬂé
- st e 2

-
20 (%@} TAsY ST g o
fer

| (1)(3)k,k=0,12,--- )

gl
3 ()} &M UH FTdeU §ed g o
= (0009 k=012 T f&ar

rfm%
4. 0{X@®)} # UH TAsY §ed g o

¢ m,=(04)(06)k=012-- § f&ar
ST Bl

Customers arrive at an ice cream parlour
according to a Poisson process with rate 2.
Service time distribution has density function
3e73%, x>0
[ = {0, x<0.
Upon being served a customer may rejoin the
queue with probability 0.4, independently of
new arrivals; also a returning customer’s
service time is the same as that of a new
arriving customer. Customers behave inde-
pendently of each other. Let X(t) = number
of customers in the queue at time t. Which
among the following is correct?
1. {X(t)} grows without bound with
probability 1.
2. {X(t)} has stationary distribution
. 1\ [2\¥
given by ), = (5) (5) k=012,
3. {X(t)} has stationary distribution given by
T, = (0.1)(0.9)%, k=012,
4. {X(t)} has stationary distribution
given by m, = (0.4)(0.6)*,k = 0,12, -
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T \PART 'C' 3. Givenany 1 < p < q < o, there is a

real sequence {x,,} such that
Yn=1lxn|P < ocobut Ypq|xy|? = co.
4. Givenany 1 < g <p < oo, thereisa

real sequence {x,} such that

Ln=1lxn|P < oo but Yiq|x,|9=co.

61.?F|1ﬁ'ﬁ~7x1=0x2=1 H?JTn>33?ﬁ—I'Q' 63. ﬂﬁﬁ;fﬂg_)ﬂgwwwgam
gRenfd Y x, = 2200k o & @ TN xeR & AT flx+1) = )%la’r
FiT-AA T B/ L f 3 ¥ 9ReE § TG A 3T
I {x,)} UF USRS ITHA ¢ 2. f FW gur A REer §, W 3w
. 1 J .
2. 1My Xy =+ | aReg | e aﬁrqml
3. (x,) T N TR T 3. f I qur A ¥ IRerg Tl
. 2
4. limy, oo 2y =2 | f 3 aReE X qﬁ?fr'i:‘l
Wﬂfﬁ Hd ¥l
61. Letx; =0,x, =1, and for n = 3, define k ¢
Xp—1+Xn—
Xp = ==-—=% Which of the following . Letf:R > Rbea contlnuous function and
is/are true? f(xH1) = f(x) forall x € R. Then
1. {x,}isa monotone sequence. 1. f i8 bounded above, but not bounded

2. limy e Xy = = bglow

2' i
3 frlisa Cauch sequence. . Jis bounded above and below, but may
{xn}i y seq not attain its bounds

4. im0 xp =

3 3. feissbotinded above and below and f
A ‘l attains its bounds
62. A fh {x,} arEdfas &3t EF[&E 4. f is uniformly continuous
TATS HAPA gl ar ) ( ' .
1. 3T 1<p<ood T Iopdail? < oo 64. H@HW[O,}]HQJT%QHW
FT ya}gmq>nﬁ$ﬁv (1/3,2/3) ® of| AT & K =
52 hlt <o B [011\(1/3,2/3). x€[0,1] ¥ o
2. BT 1<p<_ooa?f"tf2 [, |? < oo T gReT X & f(x) = d(x, k) &l
7 & Al d<q<p) a;‘[%r(r aCx K) = inf{lx =yl |y € K} &1 &
o Tln |t g I f:01] - R (0,1) ¥ Ffr Rigat =
3m1<p<3 F & I W, HahelI T &
( {x,} & 3T & 2. [0 >R 1/3FM 2/3 R
: arfa; Sl lPf< o0 g HaFeA A Tl |
4 ;;;-ﬂx 7= oo ¥l 3. f:[01] > R 1/2 9X qhcleiT el gl
e 4. f:[0,1] » R Hdd TET &1

4P 1<g<p<o & T I R, T

AT o {on} T STRETCT & aTfen 64. Take the closed interval [0,1] and open

el P <o TG T lx,|7=c0 Bl interval (1/3,2/3). Let K = [0,1]\
> r (1/3,2/3). For x € [0,1] define f(x) =
62. Let {x,} be an arbitrary sequence of real d(x, K) where d(x,K) = inf{l x —yl | y €
numbers. Then K}. Then
1. Xn=1|2n [P < oo forsome 1 <p < oo 1. £:[0,1] = R is differentiable at all
implies }5-1xp|? < oo forany q > p. points of (0,1)
2. Yorqlxn|P < oo forsome 1 <p < o0 2. f:[0,1] - R is not differentiable at 1/3
implies Y 5—1|x,|? < oo for any and 2/3
1<qg<p.
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3. f: ] = R is not differentiable at 1/2
4. f:[

0,1
0,1] = R is not continuous

65. et & ¥ SiT-ama T T

1. wii¥e @ifeufadr & arer (0,1) &
e F AT FA & SR B

2. g @ifeufadr & arr (0,1) T
20 1 T AT ¥ S A A

3. gifdes aifeufasdr & ary [0,1] T
20 1 I I ¥ S A A

4. giide wifeAfad & @y [0,1] U gl
I TTAT AT § ST FYT B

65. Which of the following is/are true?

1. (0,1) with the usual topology admits a
metric which is complete

2. (0,1) with the usual topology admits a
metric which is not complete

3. [0,1] with the usual topology admits a
metric which is not complete

4. [0,1] with the usual topology admits a
metric which is complete 4

66. FT fF (1,1,1) FT (0,1,1) € R? W}‘ﬁ'

¥ A B o = (0,0,1),u, = 2.1,'!:‘) o
u; = (1,0,1). A & Fﬁir-m/ﬁ LY 8187
L RV U (000)) R B

2. (RA\W) Uty + (1 _t)u3‘0 <t<1}
T T9G &l ‘ \
3. (RAV) U Rt (1—0up:0 <t <1)

(f & HE Tl J\\\
4. (R3\V) U {(t,2t)2¢t):teR} T Tag 2l

e -
66. I-_..e'}[_/ be the spanjof (1,1,1) and (0,1,1) €

R;7. Letu; = (0}0,1),u, = (1,1,0) and

ug = (1,0,1). Which of the following are

cotrect?

1. @R3\I) U {(0,0,0)} is not connected.

2. (IRFQV) Uftu; + 1 —tuz:0 <t <1}
is connected.

3. RV U{tu; + (1 —uy:0<t <1}
is connected.

4. (R3\V) U {(t, 2t, 2t): teR} is connected.

>
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67. A o A @IS FHTAT Bl AW B P(A)
A HT IETHEAT FHTY E, AT A®
T IqHHTTA F FHoAT

P(A) = {B: B < A}.
ar et & @ FA-qUA qHEad P(A) &

SR # "E R

L PA) =% A & faT| 1

2. P(A)WWHW%,@U;A_%
fore| V. 4 1'|

3. P(A) WWW&?{;{%%
forT) - '

i L}
4, P(A)mmfut&ﬁwagf—fr%, FTAF
- ﬁ(’l ( {
I )

67. |Let A be any set.” Let P(A) be the power set
of A, that is, the set of all subsets of
A; P(A) = {B:B < A}
which of the following is/are true
about the sgt IP(A)?

1, "= @ for some A.
28 P(A) is a finite set for some A.

3. P(A) is a countable set for some A.
4. PP(A) is a uncountable set for some A.

68. IR (0,1) W A Boail H & HiA-
TAI/A THTATAT: ad e/2?
1. i 2.

.1
sin—
x

sinx

3. xsin-= 4.
X X
68. Which of the following functions is/are
uniformly continuous on the interval (0,1)?
1 o1
1. = 2. sin-=
X X

sinx

3.xsin§ 4. o
69. [0,1]TR f & TH IRATVT &:
_ (x? Ffg x IRATE
f(x)‘{xw%xamﬁmg a
1. [0,1] 9 f AT THATRIAT T8 g
2. f AT FAGAT qAT [ f(0)dx = ¥

4
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3. f J FHSAE qAT [ f(x)dx = B

4. 1= [l feodx <[] fG)dx =1,
Ji feodx @ [T fedx o f &
forael aur 9 JAe THEwA g

gt

69. Define f on [0,1] by

x“ if x is rational
xX) =
fe) = {x 3 if x is irrational
1. f is not Riemann integrable on [0,1].

2. f is Riemann integrable and

folf(x)dx = i.

3. f is Riemann integrable and

fy f@)dx ==,
4. Z_f fl)dx < f f(x)dx——
where fo f(x)dx and fo f (x)dx are the

Then

lower and upper Riemann integrals of f.

70. A 6 vadp <n & @ afFAs
sgual p o @feer @A g1 AN F
T:V -V (Tp)(x) = p'(1),x €eC T

NP Y A ad e | N
1. @A ATKer T=n _}-‘-
2. fGATIRI T=1

3. @ATKerT=1 - "I,_

4. IR T=n+g %

70. Let V be the VQCtOI‘ space 'of all complex
polynomials piv‘h degp <n. LetT:V >V

( be the map (Tp)(¥)= p'(1),x € C. Which

1. dimKer T =n
2 dimrange T ='1.

3. dimKer T = 1.
4 dimrange T
%wmwaﬁaﬂﬂa’fﬁ
mﬁﬁarmvwﬁﬂﬁl pEV

& fau aRenfda &3¢ &

Iplle = 3= {Ip0)], [p™@ ()], -, [p® (0]},
STl p¥(0), p T ith ahelsT § ST 0 WX

19

71.

HAeditehd g1 ar llpll, V 9 T Aldh

IR FXar § afe dar aa afg

. k=2d-1 2. k<d
3. k=d 4. k<d-1

Consider the real vector space V of
polynomials of degree less than or equal to d.
For p € V define

ol =

where p® (0) is the lth derlva.u /]
evaluated at 0. Then IIp'Hk defines® ndrm

|“<k><o>|}

on V if and only if
l.k=zd-1 2k <d_|
3.k2d  Ah4 kZd-1

72 ‘ﬂ#\ﬁ: A,B(nfﬂmwﬁaﬁ

72.

73.

A>03ur IR0 B <0 &I
1FRTCH)=tA+(1-t)B R

€[Q1] & fav c(t) Fgewaohy Bl

2 to € (0,1) T 3if¥dca g arfew
C(to) SgHAYNT ET B

3. & te[01] & fAT C(t) FohavN 7@l Bl

4. shad IRATT: 5 t € [0,1] & T C(o)
FehAT &

Let A, B be n X n real matrices such that
detA>0anddetB <0. For0<t<1,
consider C(t) = t A+ (1 —t)B. Then

1. C(t) is invertible for each t € [0,1].

2. Thereis a tg € (0,1) such that C(t) is

not invertible.
3. C(t) is not invertible for each t € [0,1].
4. C(t) is invertible for only finitely many
€ [0,1].

A & ATH nxn adids g &

AT & @ T 3ccR (T I1 3f¥h) o

1. A FT F § HH Uah dEdds
AfAEIOIR AT B

2. w8l A wfgel v,w e R & fow
(AW)T(Av) > 0 Bl
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73.

74.

74.

75.

20

3. ATA &7 g 3IfAAeTO AT Uah 375707
grEafas I&aT gl
4. 1+ ATA gehAUT g

Let A be an n X n real matrix. Pick the

correct answer(s) from the following

1. A has at least one real eigenvalue.

2. For all nonzero vectors
v,w € R, (Aw)T(4v) > 0.

3. Every eigenvalue of ATA is a
nonnegative real number.

4. I + AT A is invertible.

A 6 {ay,,a,} T {by, -, b} R* & @
YR gl A & P ThH nxn ATE &,
aafas  dfafSedt & @y,  afe
Pa;=b; i=1,2,,n & AW & P&HR &
AT AT -1 I 1 gl A R
Q=1+2P &l d fF 2=l § & &7 &
e 87
1 {ag+2b;li=12,-,n} 8t v @ v?#
IR El “'
2. Q YHAMNT B -j‘
3. QWETH@FT&‘IWHF‘{3Z|T—1%|
4. aﬁmﬁmpmizﬁﬂm Q>0 %l

Let {aq,-,

bases of R™.

real entries such t \\ii =b; i=

1,2,---,n. Supposg that every eigenvalue

of Piseither —1@r1. Let Q =1+ 2P.

Then"which of the' following statements are

trug?

14{a; +2b; | i
V.

2. (@ is invertible.

3. EV&;’ eigenvalue of Q is either 3 or —1.
4. det Q > 0ifdet P > 0.

1!) td (b, n} be two

be an n X n matrix with

1,2,-, n} is also a basis

AW & TTF nxn 3G §, Ao
™ =0 & @Y| [AFd 7 T HT-any a@r
e

. TH n e AfAeIF A g

2.Twwafﬂﬁaﬁ$m%a§mn
& 9y

3. T &I U 3fAI0R AT 081

T T faHoT HNegg & AT g

>

75. Let T be a n X n matrix with the % operty
T™ = 0. Which of the followmr/
1. T has n distinct eigenvalues,

e true?

2. T has one eigenvalue'of mult1p1 1t}1n

3. 0 is an eigenvalue

4. T is similar to a d;a-gonal matrix.

A ; L

n x n 3Tcgg % arEdideh
smﬁ?r X

(x ﬁA = (Ax, Ay) X, y ER™ @ (x,y),

1 giemyr Fxar g afe qur

76. :m?r%A

r A = {0}

2#rank Asn |

3. Y 31T AT UTcHS gl
4} A% gl FAIIOF AT 3HOTHS §

76. Let A be an n X n matrix with real entries.
Define (x,y), == (Ax, Ay),x,y € R™.
Then (x,y), defines an inner-product if

and only if
1. Ker A = {0}.
2. rank A = n.

3. All eigenvalues of A are positive.
4. All eigenvalues of A are non-negative.

77. " R R A (v, -,

1t
lvl? = X v, v)|%, Vv € R™ Bl

ar e 7 @ ad FE w1 Ao HfSA

1. v, v, 39 # olifes gl

2. {v, v} R* & fOT T TGN &I

3. vy v, 3M9H H difds 78 g

4. GHTII (v, v, } A HOF F 3fAF
n—1 3949 e g Fhd ¢

v,} ATIH A §
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77. Suppose {vy,--, v, } are unit vectors in R"™

such that

n
loll? = ) e v} vw € RY
i=1

Then decide the correct statements in the
following

1. v; v, are mutually orthogonal.
2. {vy._ vy} is abasis for R™.

3. vy, v, are not mutually orthogonal.

4. Atmost n — 1 of the elements in the set

{vy, ., vq} can be orthogonal.

78. A & V={(f:[01]>R|f GOa n &
Wmmwwwagqa%}.
AT F 0<j<n®d AT fi(x) =x/§ aur
A B 4, a; = [, 00f;(0)dx ¥ A
STt aTell T (n+ 1) X (n + 1) 3Mg &
ar e # ¥ FiF-and @@ 8

1. @ mv=n

2. fdATV >0 ,‘(

3. A 3% fAfRad g, 3rdfq @ v e R?
BT (Av,v) =0 ¥ |

4. RO 4 >0 & _}_1

78. LetV = {f:[0,1] —» H?Z.lf'lisfa polynomial of
degree less than or equ to 73.\
Let f;(x) =x/ for 0 <j < nland let A be
the (n +1) >< n 4 1) matrix given by

;= f fi(Of; éx\ Then which of the
?

( following is/are t

1. dimV = n.
2. dimV > n.
3 AIS nonnegat}e definite, i.e., for all
v € R", (Av
48detA >0
Unit- 2

79. AT fF f:C - C T AT ANF Fold
HIGRED f=u+iv%'3|%Tu,vW?T:f

& arEdideh aUT HiBehiead #ET 1 f
IR § IR

1. {ulx,y):z = x + iyeC} IREE ¥l

2. {v(x,y):z = x + iyeC} IREE §l

3. {ulx,y) + v(x,y):z = x + iyeC} IREE ¢l
4. {WP(x,y) + v2(x,y):z = x + iyeC} IREE ¢l

1
79. Let f:C — C be an entire functi'ﬂ. Suppose
that f = u + iv where u, v are the geal and
ﬂ f is

imaginary parts of f re ‘ectlvely
constant if re

1. {ulx,y):z=x +"t'ye(C}is J)o'unded
2 {v(x,y)uz = =%+ iyeCf is.bounded.
gax ,Y) v(x'y) z =X + iyeC} is
unded.

4. HA(x, y) +v2(x y):z = x + iyeC} is
. bounded.

80. A = {zeC| |z| > 1}, B = {zeC| z # 0}

el ﬁmﬁ.ﬁ FiT-F TEY &2
1.(@'{-&«1 HTBIEH Foled f:A4 - B Tl
2| T Tdd The Belslf: B - A gl

5. T A ANF BT f:B - AT
4. TH A dWNWH Belel f:4 > B gl

80. LetA = {zeC||z| > 1}, B = {zeC| z # 0}.

Which of the following are true?

1. There is a continuous onto function
f:A - B.

2. There is a continuous one to one function
f:B - A.

3. There is a nonconstant analytic function
f:B - A.

4. There is a nonconstant analytic function
f:A- B.

8l. AT TF H={z=x+iyeC:y>0} FIRI
AT § d D={zeC: |zl <1} faga
Theh dfshepl gl AT & f T Alfeaw
FTAROT § ST H & I=Sleehd: D W
gfafafa &ar &1 a=F & feH=0 &I
et & & g0 A YA B o
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81.

82.

82.

83.

1. z= —2i W f & THh W Iids ¢l
2. fOf(=D) =1 FT FATYA f FT gl

3. z=—2i W fH & fAad f(faar g
4. |f(2+2i)|=%.

Let H={z=x+iyeC:y >0} be the
upper half plane and D = {z€ C : |z| < 1} be
the open unit disc. Suppose that f is a Mobius
transformation, which maps H conformally
onto D. Suppose that f(2i) = 0. Pick each
correct statement from below.

1. f has asimple pole at z = —2i.

2. f satisfies f(i)f(—i) = 1.

3. f has an essential singularity at z = —2i.
Nl =~
4. |f(2+ 20)| =7

(x_lz)zdx,
o] ar ¢ W VAT TF 3FeAder B G(2)
g S 39 Im(z) >0 & d9 F(z) ¥ GgAd
gier &, aifeh ﬂ(
1. G(z) & 3FAds 1,0 &l < '
G(z) ¥ 3ta® 01,00 E1 g

) & sdawm 12 & T

G(z) & I 3eideh 1:z§|
%

Tl F(2) = [}

Im(z) >0, W

> »n

Consider the fuﬁiﬁon i ‘{
F(z) = flz » im(z) > 0.
Then there is al romorphic function
G(z) on C that a :é;*with F(z) when

Im(z) > 0, such that
I. 1,00 are poles of G(2).
27 P51, 00 are po} of G(2).

3.41,2 are poles of G(2).
3 poles of G(z2).

E dx,

4.41,2 are simpl

THRRGA = [ x"(1 - )" dx R FEn|
T & &€ WA FUT FY T

1. A & oA gear 8 §
2.0<A < 4" gl

22

3. A TF YU F
4. A7 UF geqUli gl

83. Consider the integral

A= fol x"(1—x)"dx.
Pick each correct statement from below.
1. A is not a rational number.
2.0<A < 4™ P
3. A is a natural number. il

_1. —
4. A" is a natural nurnlier.r / ’ )
A 5 G wﬁaqﬁ@aa&aﬁ
g &l T H @ T HUT AL
- |
L & RT WA T A GF
f%&d é:(quiwga:rmc—q'%l

L
b. d, n MfAmGd AT g A GH

84.

d & T 3F9Iq T 3i¥dca gl
G & g 3d 3uweg afshes § ar
[ (¢] aﬁ?’sﬂ

4.rﬁ'G$r3q'aﬂgH%,Gawua?
3YHAG N &I 3H&dcd g dlfh G/N=H &l

i

84. Let G be a finite abelian group of order n.

Pick each correct statement from below.

1. If d divides n, there exists a subgroup of
G of order d.

2. If d divides n, there exists an element of
order d in G.

3. If every proper subgroup of G is cyclic,
then G is cyclic.

4. If H is a subgroup of G, there exists a
subgroup N of G such that G/N = H.

85. HHAMAT HHE S,, dUT 38h 3THAE A,

e s a7 ooy afdfed § w®

| At &6 4, & 78 39 H

gl 5T @ & TE HYA HT oA

1. |H| = 49.

2. H Ifshen gar A1igd|

3. Ayy W Ush AT 3UHHE & HI

4. Syo @I HIS 8 7T 3TEHE A, H
T 3TEHAT gl
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85. Consider the symmetric group S, and its
subgroup A, consisting of all even

permutations. Let H be a 7-Sylow subgroup

of A,¢. Pick each correct statement from
below:

1. |H| = 49.

2. H must be cyclic.

3. H is a normal subgroup of A,.

4. Any 7-Sylow subgroup of S, is a subset

of A,.

86. AT T p U AT &l e ¥ & Ga
HYT P ol | JeATHIRAT T

1.

FIfe p? & JUAY T IS FHE B

2. FIfE p? & FUAY A | B

3. FIfE p? & JAAY & FAAAHT T gl

4. AR p? & JUAY T qUITHIT Wid Bl

86. Letp be a prime. Pick each correct

statement from below. Up to isomorphism,

L.

. there are exactly two commutitl

there are exactly two abelian groups of
order p2.
there are exactly two groups of

of order p2.

4. there is exactly one integral domaln of
order p2. - "' &
L
87. W R R & WY U AR
Ior &, AR RIX] T Srefac
APTTES i § HTUram??r x)
( a1 ¥ s :ﬁr ¥ g |er

aﬁa?rafraﬁr:

AT B
2. uﬁlﬁw;% ar R[X] T A&

i gl

3. s%ﬁ[x]wmm% ari

3feass ¢

4. AR R[X] TF AL IAUSTE Tid §

IE TF IS i B

W
J;S

23

87. Let R be a commutative ring with unity,
such that R[X] is a UFD. Denote the ideal
(X) of R[X] by I.Pick each correct
statement from below:

1.

I is prime.

2. If I is maximal, then R[X] is a PID.
3. If R[X] is a Euclidean domain, then I is
maximal.
4. If R[X] is a PID, then it is &Eu%li@ean
domain. |
- |
W W/
88. A & f(x) € Z[x] >2 &k
9g9e &l e & A | G
L. HﬁZxL_ﬁf{x) ACUER)

4

i

TGRS [ Fy[x]

& ~fx)31?~rawﬁw%a’r
ag [x]afraagwumr%l
Zlx] # f(x) Jergaong g, @
ST p & AT f(x) qmET p F
H TR E
e Z[x] F f(x) gl B, @ 98
R[x] # srergavofar g

88. Let f(x) € Z[x] be a polynomial of degree
> 2. Pick each correct statement from

below:

1.

If f(x) isirreducible in Z[x], then it is
irreducible in Q[x].

. If f(x) isirreducible in Q[x], then it is

irreducible in Z[x].

If f(x) is irreducible in Z[x], then for
all primes p the reduction f(x) of f(x)
modulo p is irreducible in [Fp, [x].

If f(x) isirreducible in Z[x], then it is
irreducible in R[x].

89. CW wEcan wifeufdsr 1 foas Fafr
Tshel AT TId &, W faar| e &
¥ & T YA G
1. (C, 1) gI3rEsh gl

2.

(C,7) H&d Bl
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3. (C,7) H9g Bl
4. (C,1) & Z T gl

89. Consider the smallest topology 7 on C in
which all the singleton sets are closed. Pick
each correct statement from below:

1. (C, ) is Hausdorft.
2. (C,7) is compact.

3. (C, 1) is connected.
4. 7 1is dense in (C, 7).

90. AW & {X,},, Rfewa aiftufas gaftear

g U AW T X =[lpe, X, ¢l e &

T HYUAT ¥ g 3H HYA B Yol S 7Y

aar § & x W aueTher qifeufadr X w

fafderq aiftufadr & o= &l

1. 1 9RfAa §

2. 1 I0EEG: 3AREAT & a°r aRfAaa:
F$ o P DIz ITH T F T X,
Thel Bl

3. 1 3WEd: 39R@AT & aar ‘(.

gRfAad: ﬁaﬁmmiﬁ

T x, Tar &l
4.1 Hqﬁﬁra’s‘ammﬁia?mx
3afRfAa g f'-'x

‘;

90. Let{Xy}aer b d‘screte toI;ological spaces

o andilet X = a' X,. From the statements
given below, pick statement that
( implies that the prdductjtopology on X

equals the discreteftopology on X.
1-:-', 1 8 finite.
2. JFis countably nfinite and X, are
singletons for all but finitely many «.
3.\ is uncountably infinite and X, are
gletons for all but finitely many a.
4. I,;s-"flﬁmte and X, are infinite for all a.

24

91. A & y:R—> R TTURCT Jachel THAIOT
2y" +3y'+y=e3% xeR
lim, o, eXy(x) = 0 &I FHATUT I gfr Hr

g gl ar

1. limx_)Oo e?*y(x) =0

2. y(0) = Ny

3. R R y Teh 9Rag Helel ’5‘| |

4. y(1) =0 Y / < )
91. Lety:R—> Rbea sol ion ofthe ordinary

differential equatlon g

2y" +3y"% y= o)

‘msat fying litn,._, e y(x) = 0. Then
1 Itk o, ezxy"(x) =0.
- ¥( )—
. yjisa bounded function on R.
1)=0.

4

92. 2 F foT folesT fachel THAIROT W
Lo
p'(x) =2Asin(x + y(x)), y(0) =1.
ar =9 YRiAs AT gHEAT &
1. 0 & frer off g & 1S ga 38T Bl
I 1| <1 T AR F & B
0 & Ty & TH g Bl
AT AR (A >1 & AR & tF g &

El S

92. For 2 € R, consider the differential
equation
y'(x) = Asin(x + y(x)), y(0)=1.
Then this initial value problem has:
1. no solution in any neighbourhood of 0.
2. asolutionin Rif [1]| < 1.
3. asolution in a neighbourhood of 0.

4. asolution in R only if |1] > 1.
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93.

93.

94.

94.

HHAEAT

—y"+ A +x)y= Ay, x € (0,1)}
y(0)=y(1) =0
HI Th YrAK &l &

1. gl 1<0 & faw|

2. Y 1€[0,1] & fow |

3. 38 1€ (2,0) & faT |

4. A F TH AT FEAT & AU

The problem

—y'"+A+x)y= 2y, X € (0,1)}
y(0)=y(1) =0

has a non zero solution

1. forall A < 0.

2. forall A € [0,1].

3. for some A € (2, ).

4. for a countable number of A's.

A fF wRx[0,0) > R IRTAS AT

qAEIT

Upe — Upy = 0, (x,t) € R x (0,00) & fow (
u(x,0) = f(x), xeR <
u:(x,0) = g(x), xeR ,'

F Th gl ol Al fh x$[01] & fow

f@) =gt =0% W,é‘ﬁarrmﬁ%ﬁ:

1. T (x,t)e(=o0,0) (000? a:%tr

u(x,t) =0 %"I‘

B2 Y (%, t)‘e{ﬁo x (0,00) & fow

u(,t) =0 §14
3. AT (x,t) ST x4 t) < 0 HT FATIA
'ﬂraﬁﬁ%} 3 ulx,t) =0 gl
458ﬁ(x,t)a’r —t>1 & AT
X g, 3eh u(x,t) =0 gl
Let®: R [0,0) = R be a solution of the

initial value problem
Uy, = 0, for (x,t) € R X (0, )
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR
Suppose f(x) = g(x) = 0 for x & [0,1],
then we always have

U —

25

95.

95.

96.

1. u(x,t) =0 forall
(x,t)e(—0,0) X (0, 0).

2. u(x,t) = 0 forall (x,t)e(1, ) x (0, o).

3. u(x,t) = 0 forall (x,t) satisfying
x+t<O0.

4. u(x,t) = 0 for all (x, t) satisfying
x—t>1.

|
3MSPITer FHIEIOT < 2%
2 2 _ — ou _ ou L)
p°+q L p_ax' Oywe
u(x;}’) =0 x+y_ 151—: (X;J’)_

asmmﬁmwcr(ﬁamm 1 4

Consider the Cauchy problem for the
Eikonal equation

B B
pPPta=1 p=3, q=3;
u(x,y) =0 onx+y=1, (xy)eR>?
Then

1. The Charpit’s equations for the
differential equation are

dx dy du dp
—Z=2p: ==2 — =2 ==
dt b; dt 4 dt Todt
dq _
b=

2. The Charpit’s equations for the
differential equation are

dx _ ., dy _ aw_ ., 9 _
a P g 2q; dt Z; dt
0 Y=o

dt
3. u(1,v2) = 2.
4. u(1,v2) =1.

A 6 AT 1=[0,1] W f(x) =x*+1
FT geT glfHC AadAd H(x) &, x = 0d2m
x =1 9T HIGRT P gCI
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96.

97.

1. T | (0) = H(0)| = 12 &
If (x) — H(x)l WWx:%quT

N

ST &
3. 3= I;xellf(x)_H(x)l Z% %-l
|f (x) — H(x)| 3T 3=ddH x=% rai)

b

ST B

Let H(x) be the cubic Hermite interpolation
of f(x) = x* + 1 on the interval I = [0,1]
interpolating at x = 0 and x = 1. Then

1
1. maxxellf(x) - H(x)l = 16
2. The maximum of |f(x) — H(x)]| is

attained at x = %

3. maxyq|f(x) —HX)| = 1
4. The maximum of |f(x) — H(x)]| is

attained at x = i.

A & £:0,3] - RAReAT grar &

fG) =[1-|x —2I| & ST || e A=

# Ay #ar &1 ar [ f(0dy, & *(

AEIIcHS Hlealdhed & fov e H;

¥ Py wE ‘1

1. Wwﬁm Eﬂ?—rm?r
wrawﬁ%mar, "%'L
wraira‘raj o, AT E|

"Lﬁgﬁﬁ‘wj , IR FHTT
ERIGRCINC G IE- | g gl
4. GgFd ALAfSg , IR FHATH

97.

¥ v
;_trmr»ﬁ% y, JUTY g

Lét f:[0,3] = Ribe defined by f(x) =

|1 |x = 2|| where || denotes the absolute

valug. 'T hen for the numerical

approximation of [ 03 f (x)dx, which of the

following statements are true?

1. The composite trapezoid rule with three
equal subintervals is exact.

2. The composite midpoint rule with three
equal subintervals is exact.

26

98.

98.

99.

3.
-

3. The composite trapezoid rule with four
equal subintervals is exact.

4. The composite midpoint rule with four
equal subintervals is exact.

Al 6 u HAT AT FHET

Uyy +Uyy =0, 0<x,y<n3?ﬁvl'ﬂ'
u(x,0) = 0 = u(x,m), 0<x<n$®'ﬁf
u(0,y) =0, u(ny)—smy+31 21
0<y<nm & fau oy /‘I |
1. u( )— (sinh(m))it smh(l)u

2. u( )ﬂsmhu)) .

’Z :((smhr)) El (smh(l))\/—5+
(sinh(2m))~hsinh(2).

¢ u(f%) = (sinh(1))* (sinh(m)) 5 +

(sinh(2))~1sinh(2m).
u be the solution of the boundary value
problem /
ufy tuy, =0 forO0<x,y<m
ulx,0) =0=u(x,m) for0<x<m

#(0,y) =0, u(m,y) =siny + sin2y for
O0<sy<sm

Then

1. u(1,§) = (sinh(r))~! sinh(1).

2. u (1,%) = (sinh(1))~!sinh(m).

3. u( E) = (sinh(m))™?! (smh(l))\/_

(sinh(2m))~ ! sinh(2).

v (1%) = (sinh(1))™* (sinh(n))%E +
(sinh(2)) ™! sinh(2m).

N

IRTRE AT FAEA ' (x) = f(x,y(x)),
y(xo) =y, & Afeeddhed & T A& &7
& ®r-Fer Ay w faan:

Vn+1 = Yn + akq + bk,

ky = hf (xn, yn)
ky = hf (x, + ah, y, + Bk,)

a,b,adAT B & &5 ROT & & HiA-T
& gfadig Fife ol gee & &2
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99.

100.

100.
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la=2, b=>, a=1, f=1 101.
1 1
2.(1—1, b—l,a—;,ﬁ—g
1 3 2 2
3.a—z,b—z,a—§,ﬁ—g
3 1
4.a—Z,b—Z,a—1,[)’—1

Consider the Runge-Kutta method of the
form

Yn+1 = Yn + akq + bk,

ki = hf (xn, yn)

ko = hf (X + ah, y, + Bky)

to approximate the solution of the initial
value problem

y'(x) = f(x,y(x)), y(x0) = ¥o.

Which of the following choices of a, b, @

and f yield a second order method?

lLa=3, b=2, a=1 f=1

2.a=1b=1 a=3, f=3 Forl
3. a—%, b=%, a=§, [)’=§

4.a=2 b=7, a=1 f=1

ash y = y(x), 5 &g (J_l)ﬁwﬂ(
T T qquTersd (FUH e Hr
WW)ﬁqﬁW%‘j

yf(V)dv
0 Vy=v

-4y,

St f(y) =
Y

1. T @1
3. T

Thrcurve y = y (&), passing through the
ﬁ(\/_ 1) an deﬁned by the following
erty(Voltera integral equation of the
firstékind)

y Ft) e
[ =4
where f(y) = /1 + = y'z , is the part of a

1. straight line. 2. circle.
3. parabola. 4. cycloid.

102.

A T y = y(x) el

Iy()] =

FT WA ¢ 37 yfaey W fF e & Ty
BT y =22 & AR aAfaefer qur 3g6Hr
wmx—y=5$WW%I
a Y
I. REe quT & @1 F 9

o 25 'f'
2. (xy)WWﬁ'qa'lﬁ?lTi(——)%’l
31%‘5(3?%rwwqa?f%|
g T 33 fe R

et y y(x) be the extremal of the

nal
’ 1 + dx

subJ ect to the condition that the left end of
the extremal moves along y = x2, while
the right end moves along x —y = 5. Then
the

1. shortest distance between the parabola

and the straight line is (%E).
2. slope of the extremal at (x,y) is (— 23).
3. point G, 0) lies on the extremal.

4. extremal is orthogonal to the curve y = g

Uchdh GSIHATST T Udh 0T x-318T Hr feem
F 0 goar & o sadr s
L=—=x*+ xi? —x? Bl

A fF Q =x%% Ue o (Qua &
Fedfead g1 1 gfafafica ar g, s
Ifg x(0) = 1@
x(0)=1 gl x& AT &

I x=0 W FT LAR IRMAT &A1

2. x=1W 1

T W x-fe—m # &y B
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3 x=2WA5
3
4.x=\/;tﬂ0

A particle of unit mass moves in the
direction of x-axis such that it has the

102.

Lagrangian
L=L1x%+ k% —x%,

12 2
Let Q = %2 represent a force (not arising
from a potential) acting on the particle in

104.

. Xdur Y Fadd S gl

—

3(y—1)? 0<y<l1
3. Xdur Y &&§dT gl
1
3(y—=v2), 0<y<1
4, fy(y)z{ (y 23’) y
0, HTgAT

1
The joint probability density fu?qio"h of
(X, Y)is '

- |
the x-direction. If x(0) = 1 and x(0) =1, Floy) = {6(1 x), 0 i}Ir< X, 0 5% <1
then the value of x is erwise e{

. Which among the foll ing are corr ?
1. some non-zero finite value at x = 0. L XandY - iy
2. latx =1. and Y are no 1n1 ;pe@(;; -,
1 2 . 5 y
3 VB atx = 2 fr ) otherwise

4. 0 atx

103. AT T (O, F, P) T Wiidshar gAfRe §
JUT AT ol &, P(A) >0 & | *(_
faer fawdt & fFadA (Q,F) WO
STRIEAT AT Y GRETST Far. 20

ﬁl

105.

1. Q(D) = P(AuD) V DEF
2. Q(D)= P(AND) « 'V DEF
3. QD) = {g(AID) Dé'f:szO(D)>Oa?ET2T
4, Q(D)—P.(jﬂh) V' DerF

et (Q, 95' P) be a
A be an event withfP (

ability space and let
> 0. In which of

the following case§ does Q define a

r‘;{obdbility measure on (Q,F) ?

T

. @(D)=PAUD) Vv DEeF
2lod)=PadD) v DeF

3 D):{P( |D),ifD € F with P(D) > 0
' 0, if P(D)=0
40=PD|4) Vv DeF

104. (X,Y) T TYFd YA Gelcd Belel §

_(6(1-x), 0<y<x,0<x<1
f(x'”_{ 0, =g

e 7 @ Fla-g @@

105.

7

0 b
}und Yze 1ndlapendent
)

):{ (y——y) 0<y<l1

0, otherwise

X, U =T 9TH & n-th $eh Al
%ﬁ>1 A &

(“ZX aur s, wAAANFY, &,

nz1aﬂ%maen Yo =0 gl ar &F=t

FUAT F T FA-F T

1. {Yp:n = 0} Ush HTRONG Hiepld 3ol
gl

2. {Yin > 0} Ueh 3eATdc Alhia H@oll &

3. P(Yn=0)—>%asn—>oo

4. P(Yn=5)—>£asn—>oo

Let X,, be the result of the n-th roll of a fair die,
n=1.

Let S, = zXl- and Y,

i=1

be the last digit of S,, forn > 1andY, = 0.

Then, which of the following statements are

correct?

1. {Y,:n = 0} is an irreducible Markov
chain.

2. {Y,:n = 0} is an aperiodic Markov
chain.
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3. P(Yn=0)—>lasn—>00. <
61 3. Z Z, — —oo with probability 1.
4. P(Yn=5)—>ﬁasn—>00. k=1

‘ : : 4. P(Z <0) > 0.
106. {X;} T ¥IAAA: T HIUT AW dfed (2 <0)

aefeos W & HTHA §, AT geded . .
107. A {6 X U1 Y EadAd: AT

()—{e‘x, x>0 Fa w : A AR LT
F@O=1 3T Z=X+Y & Az & g X }/%
deett & 3E Péa A ugar ¥,

(Y;} TadFd: Ud AAUHAT: Sfed V. %E /
afaue

y 1. 9dHAT 1 2.
Irefeod TR &1 3ThA §, §d Helcd
3. UHAATT ath 4 3
hel A J g "
< N
4e=4Y, y>0 107, Suppose X and” Y- are ix!:lependent and
90 = { 0, Hegam indentically distr113{1ted random variables
andfet Z = X +'Y. Then the distribution of
AR, (X}, (Y} TAT Fgd g1 AT R Z is id the same family as that of X and Y if
Zy =Y, —3Xp, k=12, . FFT H ST '
. 2. Exponential.
e 82

4. Binomial.

1. P(Z,>0)> 0
2. YP_, Z, — +oo UIfAShdT 1 1Y | "ﬂ( 108.?@&"%% fet oTRar geca

3. z’,}:lzka_mqﬁw—maﬁw&ﬂ{ BT ¥ fom =r v Iees gfaee &
A !
4. P(Z, <0)> 0 -t o) = {% (x — W% te= =M x>pu.
0, AT

A 4
106. {X;} is a sequence of iﬁdepel}dent and . -
identically distributed t{ndon‘l:\?ariables T —oo <p<oTRM a>0. 7
with common dé1sity functio HYAT A § AT FE 82

_feygy x>0 1 aar &Y 3T TR Y
‘ ,f(XD_{O, ‘J‘ otherwise. e ®

Y.} is a sequence.of independent identically fafer 1 3 B
distributed randomévariables with common 2. a Fir my‘r 3ol I QT &7
‘}ensﬁy f“m“fn HEded &1 TUT G8 o & fAE
NV {46_ Y, y>0

}’) 0, therwise. 3Thereh &

3. p R TEYT Teholehi 1 fafer ar

Also {X;},{Y;} afe independent families. SRAeT & U qE p FT HERA

Let‘k = Yk - 3Xk,k = 1,2,"' . Which

amongfthe following are correct? HHAH &
1. P(Z, > 0) > 0. 4. q@UT p Gl @ AT e i fafer
1 3feaed & T & HREAD @ E

n
2. Z Zj, — +oo with probability 1
k=1
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108. Let X4, -++, X,, be a random sample from the
following probability density function

fowa)=
11 ,—(x-p).
{F(Ol) (x—mw*te ;

0, otherwise.

X = U

Here —oo < y < o0 and @ > 0. Then which

of the following statements are correct?

1. The method of moment estimators of
neither @ nor p exist.

2. The method of moment estimator of «
exists and it is a consistent estimator of «.

30

3. The method of moment estimator of u exists

and it is a consistent estimator of u.
4. The method of moment estimators of both
a and p exist, but they are not consistent.

109. A T X T IxfRes W §, [T

9I.E.%. & Ty

_(pe™* +2(1 —ple™?%; x>0,
f(x)_{ 0, 32T,
JAT 0<p<1gl ar XH NT&A Felel &
o 4§

1. 3R Belel, p=0TA p=1&

2. 3R el HsﬂOSpsﬁ;‘_ﬁvl

3. gIEHATT Bolel, Tl (%ip:1aﬂ%ml
4. FARIEST el Hﬁ?(xgp\fla?ﬁtfl

&

109. Suppose X is a random variable with
following pdfy *

- _ (pe™* + —ple %%, x>0,
( F& {O, “\ otherwise,
. and 0 < p < 1. Then the hazard function of

Kisa

o jc_g_)nstant function forp = 0andp =1
2.fconstant function forall 0 <p <1

3 N decreasing function forall 0 <p <1

4. 'men-monotone function forall 0 <p <1
-

110. AT ﬁfxl,m,xn

2Axe=A*%, x>0
;A ={ ’
fesD =17 32

q fAFrer T T AefRos gfded g1 T
A>0UH A gradl gl aifdd § et
IR&ETAT I TR a >0 I U&7 | §H
TQETOT AT AR § TR
Hp:A <1 ST Hp:A> 1.
ar e F ¥ P T
1. THAHAA: qFITH TNETT, 3 & F ¥
Z?:lxi<cn,ﬂ'3ﬂ'n$ﬁlﬁﬁ <c’l'13|?
ary| \} /"
2. ThYHATA: \ﬂlcrddaﬁfraﬂw g9 %{W ¢

- |

noxt< dy frafr nHfed, <dy F
1 .\ F

TR
L
gﬁwm;{eﬁaﬁéﬂqﬂwsﬂmaﬁr%

FL
Yrhx; < cp, T nk RIUc, <, &

?zlxl?j d, 0 n& @Ud,,, <d, &

-

110. Let X4, -+, X, be a random sample from

2Axe =A%, x>0
;A ={ ’
fes ) 0, otherwise.

Here A > 0 is an unknown parameter. It is
desired to test the following hypothesis at
level ¢ > 0. We want to test

Hy:A <1 vs H: 1> 1.
Then which of the following are true?

UMP test is of the form )}/ ; x; < ¢, with
Cn < Cpy4q forall m.

UMP test is of the form ¥, x? < d,, with
d, < d,, forall n.

UMP test is of the form )}/ ; x; < ¢, with
Cni1 < Cp forall n.

UMP test is of the form Y™, x? < d,, with
dpiq1 < dy for all n.
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111. #At & X, X, TE.EE. N(u, 1) Bl
Hy:pu=0 S8 Hy:p >0 & 9{&ToT T
W%I AT F p,(u, ), ITAGT ITHT
n NIRRT, p WV, AH@T a &
ThHATA: eI d GUEToT & Qrfehed @l
fafése axar g1 ar @ w2t 7 F Fla-
¥ @l &

1. limeop,(a)=1Vu>0va>0
Cdimyopn(a)=a vn=1 Va>0

2
3. limopp(a) =0Vn=1 vu>0
4. limy;p,(, &) = 0Vn=1vu>0

111. Let X5, - X, be i.i.d. N(u, 1). It is
proposed to test Hy: 4 = 0 versus

Hy:p > 0. Let p, (4, @) denote the power
of the UMP test at u of size a based on
sample size n.

Then which of the following statements
are correct?

l. limyepn(a) =1 Vu>0Vva>D0.
2. limyopp(ma)=a Vn=1, Va>0.

3. limgopp(a)=0VvVn=>1 Vu>

4. limg_y pp(a) = 0 Vn = 1,4u A 0.

)
A & X graer A ga-—crwm?{a:raiz?r
q fHrem T v AgRER dfded &l
ST A W O aeAf [ () ¥ e

0= (o g

afiter 3 Fre Siewer et et

(:ﬁr@raﬁa—?fﬂ%‘r

112.

2X+1 %—l

X+1
- gl
AT B
4. %eg! F I3 3MRA 224D g
>
112. Let X be a random sample from a Poisson
distribution with parameter A. The
parameter A has a prior distribution f(z);
where
e’% z>0
f@2) = {O, otherwise.

31

113.

113.

114.

Under the squared error loss function,
which of the following statements are

correct?

1. The Bayes’ estimator of e# is 2X*1,
. . X+1
2. The posterior mean of A is %

3. The posterior distribution of A is
gamma.
4. The Bayes’ estimator of 24 js@3(X+1),

eI T G A AR A m&v o7 §
qE B = B + s +f‘ﬂ3 = E(1,)! ,Ii(‘/;) -
Bi-B, = E(Y,) @ _VSRROT(Y) =62, i=
1,234 éﬁf»mé gl ar @t w7 @
| w2
%ﬁpzﬁz +~plﬁ3ﬁﬂﬂ?ﬁﬁ%qﬁw
ZI‘ﬁf\'pl+pz=2p3.

2. o2 FT TF IAHAT IFAF T

Y, - Y,)? + (Y5 — ¥,)?]/4.

, — B, & Asaad &@F 3=faa

& (% +Y.).

41 B+ By + Bs F Assad e 3=AfRAT
{ el & TIRIOT § o2

LetY4,Y,, Y3, Y, be uncorrelated observa-
tions such that E(Y;) = B, + B2 + f3 =
E(Y), E(Y3) = B1-B2 = E(Y,) and
Var(Y;) = 02 fori = 1,2,3,4. Then,
which of the following statements are true?
1. p1f1 + p2f2 + p3f; is estimable if and

only if p; + p, = 2ps3.

2. An unbiased estimator of g2 is
[(; — V)% + (Y3 —Y,)?]/4.

3. The best linear unbiased estimator
of By — By is 5 (Y3 + Yy).

4. The variance of the best linear unbiased
estimator of B; + f, + B3 is 2.

W@ @A 9fdd= Y =X+ W
e S X tF nxp gy g, ofd
(X) =p,E(g) =0, D(g) = 0%, E() Seamm
# fAfdse #ar g1 D() TEROT-HETEIT
3T H AGST HIT § AUT R 0 H
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dcHA®  3TYE &l nxn g @
aRenf¥a AT & H = ((hi,-)) = v X-v
2. |[ex——ro
XXX, @ o & ¥ Faw gl Lo X2 hr2-axy
l.0<h;<1 1<i<n. . 0 & 3&-P1G z FAfAd Bl
2R FT iF AT =0 A1 E A E(Z) T 3T&dcd § 4T YT & FAW B
sl j#i & T b =081
3. e e 7( v #) & aRer & 115. Let (X, Y) follow a bivariate nom@l
~o2 distribution with mean Vector )‘"and
TEUT-HEIEROT 3eE o2H Bl f

4. 1<i<n& RQu Il y, & goa

1+ X-Y
P x

1-p  X24Y242XY

—

& Uh FCEC-t e gl

& Uh FCEC-t e gl

W

dispersion matrix ¥ =

3aTASE ¢, 8, AT e, =V, — ¥, S@T Suppose Z = — /—g' Then Whlc'lrfifthe
Y, Y T @ﬂﬂﬁﬁ AT § al ¢ T following statements are csrrqct”
WEIOT o2(1— hy) % FAW g1 (T, Y 1 1+p o ‘y has & student-t
Y & ithHcH ®). tr1but10
114. Consider a linear regression model Y = 2. 1 p - X W has a student-t
X[ + &, where X is an n X p matrix, distribution.

is symmetric about 0.
(Z) exists and equals zero.

rank(X) = p,E(e) = 0, D(g) = ¢, E()
stands for expectation, D(+) denotes the

variance covariance matrix and [ is the n-th "
order identity matrix. Define the n X & ‘l 116. 4%4:3:1’( T e FGAT™E F AT g &

matrix H = ((hij)) = X(X'X)-lx‘\TE:n, T Yfded fAder Sar &, AT &
which of the following are correc!?j, It A WIRshar vd yideds qeT e
1.0sh;=<1 1lsisn & @yl gARE & sHeAl 1,2,3 W 4 &
2. If h;; = 0or 1 for s_am& igthen h;j = 0 e -
forall j # i. !ﬂ: -\ sheer: axor WR—sd § p, = 0.2,p, =
3. The variance-covaridnce 14atrix of the 03,p; =01 ddT p, =04 | A & idf
vector of the predicted values sHEE F AU yeAflg W od AT ¥
L (of V) ISJT? , , y,i=1,234 & & & zEs
4 For1<i< n, jfe; is the residual )
( corresponding @ V;,%.e., e, =Y, — 1, ¥, sfader oREar Fom fAfese Far g
being the predicted value of ;, then qUT gRSTT | AU j A GIFA JHAdUA
¥ : 2
. the variance of'e; equals (1 — h;;). WS ¥ oy, i<ji j=1234 @

[(Here, Y; is the i-th component of Y). - N

115. 7. fF (X, ¥) ¥k Gl GATHT seet & 1. GATE TNT & Teh IFATHAT 3Thelh &
HIEE. AE (0,0, F TN FAT IREOT T=(3)32, STt =T afed & gt
34T621§Z=[/1) flox0 amt B 2= ¥ I ¢

2. my = 0.36,m, = 0.51.
A ’s"la’rﬁmasaa’rﬁr#ﬁ;r@

X+Y

a??r‘s‘?

%)
3
iy
N
Il
o
U=
N
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116. A sample of size two is drawn from a
population of 4 units using probability
proportional to size, sampling with
replacement. The selection probabilities are
p1 =02,p, =0.3,p3 =01 and p, = 0.4
for units 1,2,3 and 4 in the population,
respectively. Let the value of a study
variable for the i-th
1,2,3,4. Let m; denote the
probability of the i-th unit and 7;; the joint

unit be y;i=
inclusion

inclusion probability of units i and j,
i<j,i j=1,2,3,4. Then, which of the
following statements are correct?

1. T = G) Z% is an unbiased estimator of
l

the population total, where the sum is
over the units in the sample

2. my = 0.36,m, = 0.51.

my, = 0.12.

4. T+ my + 3+ My = 2.

98]

117.v 399R, b@s, 9fdsfd r, WS IAM k,

dur GIreld: WIHA Il A JFd TH

Hafod st de sfEEerAr @ W R

d EaRT 9 I HiHsl & fav
gRume gfadas &6l @
HIT-AT (&) FEF 8(E)? v

LA k=2 & @ FfFEEE w9 g
2. d ¥ faw >0 ¢
3. TH = ?Eg?ﬁfma?

S0 (BAL313m) P gEOT 3R B
( 4. @ e 3T & L33
& T & A B

0 incomplete block
design d with treatments, b blocks,
replication r, block size k and pairwise
congurrence _parameter A. Assume the
standard fixed effects model for the data
obtain(!c'l through d. Which of the following
statement is(are) true?

1. The design is connected if k > 2.
2. The inequality b = v holds for d.

¥ -
117. €onsider a baznced

33

3. The variance of the best linear unbiased
estimator (BLUE) of a normalized
treatment contrast is a constant.

4. The covariance between the BLUESs of two
orthogonal treatment contrasts is zero.

118. faegd aRaal 1,2, 37 e YR & Teh
39 # T o § o e @ A
AT =T §l S

Circuit 1

# [}
Circuit 2

{c]

B
LBJ

ry!
LAT

Circuit 3

AL & NG gehl F ¥ W Th TRhhAT p
AT Toh g @ TacAc: fawel gid &1 A
& q; = IR%ar (IRuy i fawa 7 gan);
i=123.0<p<1 & fow g7 urad &

1. q3 > ql'
3. q; > q;q.

2. q1=4q,.
4. q; > qs.

118. Three types of components are used in
electrical circuits 1, 2, 3 as shown below

Circuit 1

]

Circuit 2
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fc] 120. A & Xy, Xy, ) Xopay 3T (60— 1,60 +
1) W T THAAT §cod  Aprer aram
8] !
L8] wF Aeod gfdeel g1 A
T, = X, ufager #tex
—
LA T, = X, 9fded weas aur
Circuit 3
T, =222, 0% ol e 81 ar e
Suppose that each of the three components FUAT ;q THRTa T . \ #\
fail with probability p and independently of 1 0% T T, MR &) 1
each other. Let g; = Prob (Circuit i does not ) ! } - ;‘
fail); i = 1,2,3. For 0 <p < 1, we have 2. T, @A T, T, 1 30aT -
1. g3 > q4. 2. q1=q;. FrALA gl r ! r
- ] .
3 2> qr 4 42> 4 3. 6 % e wgh e s S g
- 3
- Se-oier ) ioe)
119. 3x + 4y FT 31AFaHOT, gfaayt & 4 & i?"tr(Tz 13?"’“-... ffvesior 31
x =0, y=0, x<3 ' 1 i

%x+ys4, x+y<5.

& I w et 7 @ FT-w @@ 8
1. 3eTsholad & § 19.

X, the sample mean,
X, the sample median, and

Ty +T.
2. 3eTdeldH A § 18, s
3. (3,2) W 9id & Tk XA fag %]‘ ‘\ b1 three estimators of 6. Then, which of the
' following statements are correct?

>

5 . B
3,=) gHITd UTd ol Ush TIH . .
( 2) > @ 1. T, is consistent for 6.
2. Both T; and T, are more efficient than T.
3. All the three estimators are unbiased for 6.

4. T, is a sufficient statistic for 6.

119. Maximize 3x + 4y subject to
x>0, yzQ Y&k<3,

lx +y<4, x+ y -\
Wthh among th followmg e‘re correct?
1. The optimal value is 19."

. 2. The optima }lue is 18.
3. (3,2) is an ext oint of the feasible

( region.

5\ . . .
& (3 , 5) is an extgeme point of the feasible

" ;g.gion.
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JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET A

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 4 41 1 81 1,2,4
2 2 42 1 82 3,4
3 3 43 4 83 2,4
4 3 44 3 84 1,4
5 3 45 3 85 1,4
6 1 46 4 86 1,2,4
7 3 47 4 87 1,2,3,4
8 2 48 4 88 1
9 1 49 4 89 2,3,4
10 2 50 3 90 1,2,3
11 3 51 2 91 1,2
12 2 52 4 92 2,3
13 4 53 3 93 3,4
14 3 54 4 94 3,4
15 3 55 1 95 2,4
16 3 56 3 96 12\
17 3 57 3 97 A/ 11,2 |
18 2 58 1 98 | 11,3}
19 3 59 3 99" EY |
20 4 60 1 100 14
21 1 61 3,4 101 18
22 2 62 1,4 ], 102 2);
23 3 63 3,4 103
24 1 64 ) 104 1,2
25 1 65 | Wpp4 | 105 1,2,4
26 1 66 [*™34 106 1,3,4
27 1 674 2| 24 107 1,4
28 3 681 .| 34 108 2,3
29 4 69 ([ 14 109 1,3
30 2 N 081 12 110 2
31 N ‘ 71 3 111 1,2,3

32 1 72 2 112 1,2,3

[ 33 2 73 3,4 113 1,2,3

EY! 3 74 1,2,3,4 | 114 1,2,3,4
35 3 75 2,3 115 1,3
36 2 ) 76 1,2 116 1,2,3
31 3 )| 77 1,2 117 | 1,234
38 2 M| 78 2,3,4 118 1
39 W 1 79 1,234 | 119 2,3
40 1 80 1,2,4 120 1,3
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JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET B

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 3 41 4 81 1,4
2 3 42 3 82 1
3 4 43 4 83 1,2,3,4
4 2 44 4 84 1,2,4
5 3 45 1 85 1,2,4
6 2 46 1 86 1,4
7 1 47 3 87 1,2,4
8 1 48 4 88 1,2,3,4
9 3 49 3 89 1,2,3
10 3 50 2 90 2,3,4
11 3 51 4 91 3,4
12 4 52 4 92 3,4
13 2 53 1 93 2,4
14 2 54 3 94 1,3
15 3 55 3 95 §1,3
16 4 56 4 96 .
17 3 57 1 97 A/ 11,3 |
18 3 58 3 98 | 234/
19 2 59 1 99" |'RY |
20 3 60 3 100 2,
21 1 61 1,2,4 101 1]
22 1 62 34 |, 102 1,299
23 1 63 2,4 103 r
24 2 64 e 104 1,4
25 3 65 | B4 105 2,3
26 1 66 [* 1,2 106 1,2,3
27 1 674 24| 3 107 1,2,3
28 3 R 108 | 1,2,34
29 2 69 (| 34 109 1,3
30 1 | 700 0 1234 110 1,2
31 44 ‘ 71 2,3 111 1,2,4

32 2 72 3,4 112 1,3,4

[ 33 3 73 2,3,4 113 1,3

| 34 2 74 1,4 114 2
35 2 | 75 3,4 115 1,2,3
36 3 ) 76 2,3 116 1,2,3
31 2 )| 77 1,2 117 2,3
38 1 £ 78 1,2 118 1,3
39 W 3 79 3,4 119 | 1,2,3,4
40 1 80 2,4 120 1
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JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET C

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 3 41 1 81 1,2,3,4
2 3 42 3 82 1,4
3 2 43 3 83 1,2,3,4
4 4 44 4 84 2,3,4
5 3 45 1 85 1,2,3
6 1 46 4 86 1,2,4
7 2 47 4 87 2,4
8 2 48 4 88 1,4
9 4 49 3 89 1,2,4
10 3 50 4 90 1
11 3 51 4 91 2,4
12 2 52 3 92 1,2
13 1 53 3 93 1,2
14 3 54 1 94 2,3
15 3 55 4 95 3,4
16 3 56 2 96 34"
17 3 57 3 97 A/ 11,3 |
18 2 58 1 98 | 11,3}
19 4 59 3 99" w3/
20 3 60 1 100 2 QL
21 1 61 1,4 101 1]
22 1 62 34 |, 102 P
23 1 63 1,2,4 f‘ 8,103
24 2 64 N 104 1,4
25 3 65 | ¥23 105 2,3
26 1 66 [*™34 106 1,3
27 1 674 4| 34 107 1,2,3
28 2 oot L 12 108 | 1,2,3,4
29 2 69 (| 34 109 1,3
30 1 Y 081 23 110 1,2,3
31 34 ‘ 71 2,3,4 111 | 1,234

32 4 NG T72 2,4 112 1

[ 33 3 73 1,4 113 2,3

| 34 2 74 3 114 1,3
35 2 | 75 2 115 1,2
36 3 ) 76 1,234 | 116 1,2,4
31 3 )| 77 1,2 117 1,3,4
38 1 £ 78 1,2 118 2
39 W 1 79 1,2,4 119 1,2,3
40 2 80 3,4 120 1,2,3
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