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1. oy o= @ 7/ gar & | §97 Uem gaer 4 v w6t v (20 97 'A' F + 40 9777 'B' + 6
97 'C' %) 987 fawey ge7 (MCQ)fev 717 & /| 39l 917 'A' § & sifgraaw 15 sl #7777 'B'
25 gor @or 47 'C' 7 W 20 §e @ Saw &d & | df] EIRT W i gel & Saw QY T
a9 dqe7 gger 9 'A' & 15,977 'B' & 25 @or 917 'C' W 20 v @) ot Bl orwidt |

2. 3LUH3N. SN YAF 7T G [3a7 TI7 & | 79T XeT THN Y v BT A1 for@T W Us IE
e Moy 5 gRaer § go QR dilv wel & e el & @c-we 78 & | afa Yar & ar o
gfgoficiery & Sl @re @) gRABT dacr BT 95T HY FHd & | §9 GV ¥ SL.YH3IR. Fcv
gFE I At g o | g9 gRAFT H % H1F B & forg sfaRkad gt derr T &

3. LRI TaX UFF B YO 1 F QU TY WIIT U¥ AT Ve TN, AT T §9 TGE JRadr
BT HHIB o1y, arer & 37U Evey Ht 31ge W |

4. 319 JYA SLTEIN. I YA A T d9%, Q9T BIS, JRAPT BT Sk IR HIs W waET
gl gal dF il §ic7 U7 § HavT i X/ I8 Vb A7 gaErfl @) foren & & aF
HL.YLIAN. I T3% ¥4 Q0 7Y (A7 @7 Q¥ GES | YT @Y, Ve 7 Hed U HAGEY
fRavel &1 wel Te @ Iglcd T8 Y UV, foraw Sidad: smudl &N, forae sy
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5. g7 'A' § g&ie g9 2 i, 9iT'B' § gd® yeq & 3 3 aor 97 'C' ¥ ye 597 4.75 d®
T & | AP TeId IV B FUTHS JodidT 9T 'A' F @ 0.5 3% 7o 9r7'B' ¥ @ 0.75 3%
o faar s | 9T 'Cl @ St @ fory RS Jodied T8 &

6. g7 'A' T 9T 'B' P FdE T P HAd R fdboy v T E | 394 & PIeT U fdboy &
TE Serar “HalcaH g1’ 8 | B! GG T HT el dierar walead g1 gewr & | 9T 'C H
gRIE g T “vHE” A1 v W 8w ey wel & wad & | 9T 'C F giE geT &
faweal &1 WEl FgT Hed U & disc YT 8N | WY W&l [d®cl & FIT T8 Pt W BIg
31 pise T8 fear @ |
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HIT \PART A’

1. s Afdse sgafeya a9 9oy & fow: T«

#r gear + st fr dwar = SRT AT FE
+2 % 38 YR & A JUF o (I 'H
qE & g o) verdt & T For el Hr
gear  + Nt fr gEar - SR S g,

fohdetr grefr?
1. ar 2. IR
3. & 4. QJ\FJ

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what is the total value of faces +
vertices — edges?

1. Two 2. Four

3. Six 4. Zero

2. %7 HHE A 319rem =T F4r gem?

2. What will be the next figure in the following

sequence?

3. faarly 3R &g U FF H A " FH A

gl 3 FF & faary 3R g I "5 F

QR ¢l &T IR g0 3 FF F 6 6w

H WRa & P & ¥ ol @ su9 T

el &7

1. OO 3rhel el 6¢ & Ig F X
Tl gl

2. &9 3Thel 6 B H Ig HT X Tl gl

3. g I P AT & AL

4. g8 Y A P T 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

37egel, HURT A fET dur 9T @ e
o Tol &1 hUReT T °Tel gl Hr I
FT 1/3Tr fearg $r afa &1 1281 afe o
g T YT TAAT IRFH I ¢ al qod
ggel il Ygadl g?

1. 37sqet 3R FUR

2. e

3. HYURT

4. =T T G

Abdul travels thrice the distance Catherine
travels, which is also twice the distance that
Binoy 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 reaches first?

1. Both Abdul and Catherine

2. Binoy

3. Catherine

4. All three together

Wﬁ@ﬁw@%mﬁ?ﬁ
@ 3ER aarr /@ g & erhd
&l & &1ABel I I &2



2.V3:4
4, 8:1
Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two
shaded areas?

2.V3:4
4. 8:1

Wag'q'df(x) F x—5 T x—3 A
x—28 9o & W 1 & AV Belar gl

ﬁmﬁﬁa‘s'aguaaﬁ?r-m?rm%?
. x3—10x%+31x+ 31

1

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

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

38 IR 3R H GEAT F AIT R FGH
ggel 3R WY 3T HT IUCTHRA 40 § AT
ST & 37 @ IORTH 28 &l SH EEE
F FoIRd TAT FI 3k SHS & 3iF A
33T & & g oiden fe dfd T &1 3%
CES & 3% A ¢

10.

1. 5478
3. 8745

2. 5748
4. 8475

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

Wiﬂ?ﬂ'cﬁ%ﬁm’ﬂdﬂﬁﬂﬂﬁ?m
% Uh Tog Hl 8 Thes H AT TolchIH I
20 Thes H IR Fcl gl TolchIA &l o ars

IEGGIRY
1. 120 #r. 2. 280 HT.
3. 40 H. 4. 160 #T.

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to
cross the platform. What is the length of the

platform?
1. 120 m 2. 280 m
3.40m 4. 160 m

T god W =g A B, C, D, duT AB=5
d#Y, BC=12 ¥, AC=13 d#). T§ AD=7
THY. &1 a9 CD & Aeheasd A &

1. 9 T 2. 10 T,

3. 11 g 4. 14 §#Y.

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

1. 9cm 2. 10cm

3. 11cm 4, 14 cm

waﬁm?ﬁﬁqjﬁngm@raﬁr

ol & RYud ts o g & uer dR-eR

cus T gl IfE 9’ 9 9 uredr &

ACET Y A9 §H dF T GeIATT Fog

1. M & Fog & & TUT & g

2. Uleir T HAMET gead o 91 3odald «rd
f@aear sirar g1

3. T GHY & AT o Sirm § 3idd: el
& %heg U AMYH 3T ST §

4. TYT 9Tl HATCA gl doh sird f&dehdr
ST § JAT 38% §16 3R AT gl




10.

11.

11.

12.

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

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
and then moves up

T & ®ad f(x) FT x & AT SATAT I=AT
gl x = —1 W e ganT o F AT
AT Ao

100

10

0.1

0 1 2 3

2. =01
4. 01

1. -0.01
3. 0.01

The function f(x) is plotted againstx as
shown. Extrapolate and find the value of the
function at x = —1.

100

10

0.1

0 1 2 3
1. -0.01
3. 0.01

2. —0.1
4. 0.1

fev v Bysr 7 o1 AC W wE faeg D
38 YR & & 2ADB = £ABC, $[eT BD &
e (e #) §

12.

13.

13.

14.

1.8 2. 6

3.3 4. 4

D is a point on AC in the following triangle
such that LADB = 2ABC. Then BD (in cm)
is

A 6cm B
1.8 2. 6

3.3 4. 4

Teh Hoeh Teh 30T H &b 1 #Hlel & gl
T AT g1 A T HA fhaa 3oTal H T8
10 §AL g W U Rl foeg W wgd
b 872

11

2. 2
3.3

4. 9§ TH gl gl T F Hehell|

A frog hops and lands exactly 1 meter away
at a time. What is the least number of hops
required to reach a point 10 cm away?

1.1

2.2

3.3

4. It cannot travel such a distance

T FINHR Sied@r arer drene fae 0.5 &
A dles dwr 0.1 o @HEE 3Eis Hr
ifear &= § 3@ MY Tew T ey
HC TY (AT9HA & AR g1 AT T
g o9 T qUT & ¥ T g, a9 38Hh
qTeil &7 AT (TeT H. H) fhclslr glam?

<>
0.1% 05
7
v o5
10
1. 40.0 2. 294
3. 194 4. 113



14. The diagram (not to scale) shows the top

15.

15.

16.

16.

view and cross section of a pond having a
square outline and equal sized steps of 0.5 m
width and 0.1m height. What will be the
volume of water (in m%) in the pond when it
is completely filled?

7

«—>
7

fo5
T
1. 40.0 2. 294
3. 194 4. 11.3

T IfFT o ol T & Ygod 2 AT T
W RHFT T T TAT AV 3T W (R+10)%
I e @ IR AT AT foham | Il Fel
F FT AT aI¥eh 3T &1 (R+5)% & ar

e 3T fraer 87
1. Rs 2.5 lakhs
3. Rs 4.0 lakhs

2. Rs 3.0 lakhs
4. Rs 5.0 lakhs

A person paid income tax at the rate of R%
for the first Rs 2 lakhs, and at the rate of
(R+10)% for income exceeding Rs 2 lakhs. If
the 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
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

Teh Hisfehel <& T AT TR 200 @Y. &
duT 3R Fodld IJIFY FIC FHT AH 6
. ¥ FE AAq gU B egF thoar A g,
S0 qURY @ A & AU el @ o

fraar 3made (ae7 dAT. #) anfgde
1. 600n 2. 1200n
3. 36007 4. 1800

A bicycle tube has a mean circumference of
200 cm and a circular cross section of
diameter 6 cm. What is the approximate
volume of water (in cc) required to
completely fill the tube, assuming that it does
not expand?

1. 600~ 2.
3. 36007 4.

1200 =
1800 =

17.

17.

18.

18.

s GEah # Prafafaf@a dae d@ sy
g

1. 39 qFd® A 1310cT FUA B

2. 39 Y& A 2 38T HUA g

99 30 J&dsh H 99 3T FYUA &l
100 3 YEdH A 100 31T YA &l

STH U HieT AT HUT TET 72
1. |tar 2. 9gell
3. TA=areaar 4. qE

A notebook contains only hundred
statements as under:

1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.

99.This notebook contains 99 false
statements.

100. This notebook contains 100 false
statements.

Which of the statements is correct?

1. 100" 2. 1%

3. 99" 4. 2™

T AT @ qF 3G (7 ant H) F quit

HI 3T 899 %|a-erqu$ram§m3ﬁ

AT T & 3y Al

1. 31q0T 3HTehsT & HROT AT & T ST
Hehell

2. 2799

3. 29aY¥

4. 31a¥

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. is 31 years.



19.

19.

20.

20.

AT 9T # [Jffed @77 ¢ W T W
v H A A A I YeTor AT &
3TER Ul STl

t 01 2 3 4 5 6
v 5 61 91 137 206 308 414

mmﬁﬁaﬁmﬁamgv
o & @ slF-ar e ¢ aur vF
T FT I AsagH aford adr g2
1. v t?

2. (v—75) « t?

3. v="5t+t?

4, (v—=5)=(t+5)?2

An experiment leads to the following set of
observations of the variable ‘v’ at different
times ‘t’ .

t 01 2 3 4 5 6
v 5 6.1 91 137 206 308 414

Allowing for experimental errors, which of
the following expressions best describes the
relationship between t and v?

1. vot?

2. (v—75) o t2

3. v="5t+t?

4, (v—75) = (t +5)?

m x n 3HIS T TSl aTell Th dicholc BT of
TS FFW U1 ®T { 9US gl HfawEd
T & foT, 9 th & IR e W, fohdar
IR TS BIaM, SHehT 0T hifardy

1. (mxn)

2. im—-1)x(n-1)
3. mxn)—1

4, (mxn)+1

A chocolate bar having m X n unit square
tiles is given. Calculate the number of cuts
needed to break it completely, without
stacking, into individual tiles.

1. (mXxn)

2. (m—-1)x(n-1)

3. (mxn)—1

4, (mxn)+1

H1'7T \PART 'B'

21.

21.

22.

22.

23.

23.

Wheled
[y =5, @) €11/2,3/21 % [1/2,3/2]
9T faan| feem (1,1) & AT Feled Hl

(1,1) X AT &
1. 0 2. 1
3. 2 4, =2

Consider the function

2
feoy) =5 () €[1/2,3/2] x [1/2,3/2]
The derivative of the function at (1,1) along
the direction (1, 1) is:
1. 0 2. 1
3.2 4. =2

e AT FHTRT
fy‘l/zdy-

0

R fqan| I8 GATHA &
1. [0,00) & Had

2. AT (0,00) H HaAd
3. (0,00) H 3HdT

4. AT (1/2,0) & 38T

Consider the improper Riemann integral
X

f y~2dy.
0

This integral is:

1. continuous in [0, o).

2. continuous only in (0, o).
3. discontinuous in (0, ).

4. discontinuous only in (%oo)

i, (1—1)"31124341?%

nZ
1. 1 2. e 1/?
3. e? 4. et
n
lim,,_, (1—%) equals
1. 1 2. e 12

3. e? 4. e 1



24.

24,

25.

25.

26.

RIS (—1,1) AT 38H 3gIar & Th

IThA {at, )iy, WX fFER A

1 {a,} @ & @A §g (-1,1) & 8l

2. {ay} @ & @&\ f§g [-1,1] 7 &

3. {a,}& ¥ &g AT (-1,0,1} F &
ET

4. {a,} & WAT g (-1,0,1} # g 77gT
Hhd |

Consider the interval (—1, 1) and a sequence

{an}n=10f elements in it. Then,

1. Every limit point of {a,}isin (—=1,1)

2. Every limit point of {a,} isin [—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}

AT fF F:R > R U& UHESE Feld gl ar

1. F o g 3Fided 18 &l

2. F& & aRfAdd: &3 3/@idcT & Id &l

3. F& 30« ¥ 3% IuEiaa: &5 3@daca
g ¥ &l

4. F & 30U $8 3TacT @ dod 2l

Let F: IR — 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.

Holdl & 3eIshd

fo) = =12, x € [1/2,1]

F fov e FUAT H & FiA-91 T TET 872

1. 3Thd THESe § aur Tl x € [1/2,1]
& T IF n - 00,0 F HAT T@AT
gl

2. 3IhA THCST 6T 8, S n - oo,
f(x) = = 1 HAT @ 2

3. 3IhA THCST § U S n - oo,
f(x) = = 1 HAT @ 2

4. 3Teh# THCST 6T &, T 0 H
AT @ B

26.

217.

217.

28.

28.

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

1
fn(X) = m,n =12,-,x€ [1/2, 1]?
1. The sequence is monotonic and has 0
as the limit for all x € [1/2,1] as
n — oo,
2. The sequence is not monotonic but
has f(x) = % as the limitas n — oo.
3. The sequence is monotonic and has
fx) = x—lz as the limitas n — oo,

4. The sequence is not monotonic but has
0 as the limit.

Teh nxn 3Pg Bah & S W ef &l

saYSR aRATRT &Y
el = N B—]
=R
AT R B T RO agag p ¥ o
3.11@;5 ep(B)%';
1 Iy 2. Opxn
3. elnxn 4. 7wl

Givena n x n matrix B define e by
=

Let p be the characteristic polynomial of B.
Then the matrix e?®) is:

1. Iywn 2

3. eluxn 4,

ef =

OTLXTL

Tlyxn

A & ATS nxn JEdQS FAAT
YhAUNY 3MTeYE &1 AW fh x € R™ &
3fedca § e x'Ax < 0 §1 oY g7 sy
T 9gT Fhd § F

1. ¥R (4) <0 Bl

2. B= —AYdicA® fAfRad gl

3. FyeR™ YA ly <0

4. VyeR™ y'A7ly <0

Let A be an x n real symmetric non-singular
matrix. Suppose there exists x € R™ such that

x'Ax < 0.

Then we can conclude that

1. det(4) <0

2. B = —Ais positive definite
3. 3yeR™ y'A7ly <0

4, VyeR™ y'A 'y <0



29.

29.

30.

30.

31.

A fF v @l ;e <10 & adfas
sgral A wlewr @A gl AW &
Tp(x) =p'(x), pEVSH oW, V& V d& &l
Th W@EF AR gl OV F OHER
(1,x,x2,,x1°) W AER| A & 7 &
3Yg ASH HUR & AIET gl ar

1. 3R@ A=1¢8l

2. TRMOH A=0 gl

3. UAT IS m € NGl g difeh A™ =0 &I
4. AH TF YN AAeerfOis AT g

Let V be the vector space of all real
polynomials of degree < 10. Let
Tp(x) =p'(x) for peV be a linear
transformation from V to V. Consider the
basis {1, x, x2,+++,x1°} of V. Let A be the
matrix of T with respect to this basis.
Then

1. TraceA=1

2. detA=0

3. thereisnom € N suchthat A™ =0

4. A has a nonzero eigenvalue

A & x = (0, %2,%),y = (1,¥2,¥3) €R®
Vhe: FaAT ¢l A T 5, = x,5 — ¥ox3,
8, = X1Y3 — ViX3, 83 = X1V, — y1X,. TG x,y
# et v ¥ ar

V ={(u,v,w): ;u — 8,v + 63w = 0}

V ={(,v,w): =6u+ 6,v+ 8w =0}

V ={(u,v,w): 6;u+ 8,v—§;w =0}
V ={(u,v,w): 6;u+ 8,v+ 8w =0}

Moo

Letx = (x1,X,%3),y = (1, ¥2,¥3) € R
be linearly independent.

Let 8; = x3¥3 — ¥2X3, 82 = X1¥3 — Y13,
53 = X1Y2 = Y1Xa . If V is the span of x, y,
then

1. V={wv,w):béu—=ov+dw=0}
2. V={wv,w):—=6;u+ 6,v+ 63w =0}
3. V={wv,w):du+bv—3w=0}
4. V ={(u,v,w): 1u + 8,v + 53w = 0}

Aot R oa=[) O] e R R xR

R f(v,w)=wTAv & aRORAT & e &
¥ T HYA HT o

31.

32.

32.

33.

1. A &I & AfAAIOF afger v FHr
3edca § difeh Av, v & &9 &l

2. gH=AT {v € R?|f(v,v) = 0} R? &I
T AR 3UHARE g

3. I v,w € R? YA Fiewr § orfeh
fw,v) =0= f(w,w) gnLdar v,w &
T 3feer 9y gl

4. & v eR? ?%@,E’EFQ]\F??IHT w € R?
&I 31fedca & drfes f(v,w) = 0 8Tl

Leta=[; O] Letf:R*xR? > Rbe

defined by f(v,w) = wT Av.

Pick the correct statement from below:

1. There exists an eigenvector v of A
such that Av is perpendicular to v

2. Theset{v € R?|f(v,v) =0}isa
nonzero subspace of R?

3. If v,w € R? are nonzero vectors such
that f(v,v) =0 = f(w,w), thenvis
a scalar multiple of w.

4. Forevery v € R?, there exists a nonzero
w € R? such that f(v,w) = 0.

A 6 AT nxm g § a1 b Th
nx1 @fey (aredias ufafeai & @)
Al & @AROT  Ax=b, x ER™ TH
I[N BT I IHTAT AT &1 o §H Tg
fashy faerer Ta §

1. m=2n 2.
3. n=m 4,

n=m
n>m

LetAbean x mmatrixandb bea nx1
vector (with real entries). Suppose the
equation Ax = b, x € R™ admits a
unique solution. Then we can conclude that
1. m=n 2. n=2m

3. n=m 4. n>m

A & P(2),Q(z) AT FfE mn F ar
afafEa IR Sgua gl P(2)=P@) Q@) &
ol HA, Tghal & WY T W 57 AW
&
1. min{m,n} 2.
3. m+n 4,

max {m,n}
m-—n



33.

34.

34.

35.

35.

Let P(z), Q(z) be two complex non-constant
polynomials of degree m, n respectively. The
number of roots of P(z)=P(z)Q(2)
counted with multiplicity is equal to:

1. min {m,n} 2. max {m,n}

3. m+n 4. m-—n

A 6 P(x) A d=2 HT T SEHE T
o1 Sof

n=0

#Fr Ao BT §

1. 0 2. 1

3. o 4. d W @AW

Let P(x) be a polynomial of degree d = 2. The
radius of convergence of the power series

[o0]

Z P(n)z"

n=0

is:

1. 0 2. 1

3. o 4. dependentond

A 6 D, CH Tagd Uemeh Aftherl § aum
H(D) 38 WX 3T grellAThe Holodl ol TIG
gl AT R

Jar
r={renwrs(3)=r()=3
% "’f(%)zf(mlﬂ zi’m}

gl ar

1 S,Teme vhel THeTT El

2. SUH Ushel THIT §, WJ T =¢ Bl
3. TUH Uhd GH<AT §, W S =¢ Bl
4. S,TaeEr Red g

Let D be the open unit disc in C and H(D) be
the collection of all holomorphic functions
on it. Let
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36.

36.

37.

37.

38.

r={renmyf(5)=r()=;
% ’f(zln) :f(2n1+1) zi,...}

Then

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

AT Fuat § § FA-A1 Tl g2 W quUitn

x @ 3&dca § difer

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

A R p U IHIGT HEAT B AT Fpe &,
(Th & @TY), p OTTHIETN & fohcel et
39delT 87
1. 0

2.1
3. p 4, p?

Let pbe a prime number. How many
distinct sub-rings (with unity) of cardinality

p does the field F,, have?
1. 0

2. 1

3. p 4. p?

A & p=5 TS ST EI ar

1. F,xF, & &IfC p & &A § &A did
3YEHE ¢

2. F,xF, & & 39d#Ag H, xH, & &
# § 5@ Hy, Hy, F, & 398E &

3. F,xF, & g 3Y8HF dod F, xF,
&I T IUTSTdel gl

4. golT F,xF, UH &7 gl



38.

39.

39.

40.

40.
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Let p = 5 be a prime. Then

1. F, x [, has at least five subgroups of
order p.

2. Every subgroup of F,, X [F,, is of the
form H; x H, where H,, H, are subgroups
of IF,,.

3. Every subgroup of [F,, X IF,, is an ideal of
the ring F, X I, .

4. Thering F, X I, is a field.

z2=0 W e f(z) = e*"" & HIAV &
1. 1+e? 2. et
3. —et 4. 1—e71

The residue of the function

f(z) = e="atz=0is:

1. 141 2. e!

3. —e1 4, 1—e71

ast & ¢ =(z/252) T (Z/257)F
ghigdl (3T Haga TS AR
gosh A §l) HT THE 81 G F Sefeh ool H

q Hia-ar 82

1. 3 2. 4

3. 5 4. 6

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

41.

41.

AT fF a b, ¢, d R? W IRRT ar
HahAAT Holed gl df AR aehcls
HHOT

(atey) 4+ by 35) (cy) o +
d(x,y):—y)u=0

1. gHem 3fd Waafs gl

2. BHAT Waads gl

3. F A WaaRs A6 gian

4. wsfr gy g gl

Let a, b, c, d be four differentiable functions
defined on R2. Then the partial differential
equation

42.

42.

43.

43.

44,

(ax,y) 2 +b(x,y) ;_y) (cCxy) 2+

d(x,y)%)u =0is
1. always hyperbolic
2. always parabolic
3. never parabolic

4. never elliptic

A & f(x) =x2+2x+1 §aAqT f &
Jaehelsl x =1 W Hegrd 37 Brel
fl(l) ~ f(1+h)2_hf(1_h), h zi a; T

gfeaAsfed far Sar g1 ar £/(1) &

Tlestehest # e &1 RUET AT &
1. 1 2. 12
3. 0 4. 112

Let f(x) = x? + 2x + 1 and the derivative
of f at x = 1 is approximated by using the
central-difference formula

fr(1) ~ LT it = 2
Then the absolute value of the error in the

approximation of f'(1) is equal to
1.1 2. 1/2
3. 0 4. 1/12

gE dsh, TorEehT A ofers | g o feigsit
(0, 0) AT (1,0) &I ST § dUT x-37&T &
I USAT § TdAT U JAT x-37&T &
3TIdH SF%hd P IREE AT §, TPl Tdh

s &
1. Teh T @l 2. U qWd|
3. T &rdgcd| 4. T god|

The curve of fixed length I, 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. anellipse. 4. acircle.

R AT & aifa-gsfieot W T

%(:—;)—ﬂzo, i=1,23-n

&7 L=T —V[T(t,q; q,) st Fal qar
V(t,q;) TEAMAST Foll & ATY], q; ATIRIHA

c

f&ers qur g, FavREd afaar g1 ar
IWFT & H Ifd-gaIHor g:



44,

45.

45.

U GEN AR a& 3aegsd: giddfed
W L T A IEfAdT T A

T GEN A a& 3aegsd: giddfad
SEr d2T L &I Igfadra T gl

U GEN AR a& 3aegsd: giddfad
dUT L &1 Tk 3Mefadg avor &

T W&l [T d& aeged: gfasfia
G dUT L & HIS efadid axor g1

Consider the equations of motion for a system

d (0L oL .

w6 —3c=0, i=123-n
where
L=T— with T(t, q;, 4;) as kinetic energy

and V (¢, q;) as potential energy qi

the generalized coordinates, and ¢; the
generalized velocities. Then the equations of
motion in the form as above are

1.

2.

3.

4.

necessarily restricted to a conservative
system but there is no unique choice of L.
not necessarily restricted to a conservative
system and there is a unique choice of L.
necessarily restricted to a conservative
system and there is a unique choice of L.
not necessarily restricted to a conservative
system and there is no unique choice of L.

AW Ry, aur y, GEEAT

y'(t) +ay'(t) + by(t) =0,t ER

y(0) =0 }

& &l g1 §, ST8l a duT b aEdids 3R
g A &y, JUT y, FTARETT w g1 ar

1.

2
3.
4

w(t)=0,VteR
@WWC?WW(Q=C,WER
w T AW UeAHSF Belel gl

0 ¢, t, € R AT & dmfw
w(ty) <0 < w(ty).

Let y, and y, be two solutions of the
problem

y'(t) +ay'(t) + by(t) = 0,t ER

y(0)=0 }

where a and b are real constants. Let w be
the Wronskian of y; and y,. Then
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46.

46.

47.

1. w(t)=0,VteR

2. w(t) =c, Vvt € R for some positive

constant ¢

w is a nonconstant positive function

4. There exists t,, t, € R such that
w(t)) <0 < w(ty).

w

A &
-2 1 0 x1(t)
A=]l0 -2 1 ],x(t)z x, (t) | aar
0 0 =2 x3(t)

lx(©)] = (x2(t) + x3(O)+x2()? Bl
ar 9 HIfE FTUROT 3aehel THMOT dF

x'(t) = Ax(¢t)
x(O) = Xy }

& Frg AT gol FATUT FIAT &
1. tlirglolx(t)l =0

2. tlimlx(t)l =00
3. tlimlx(t)l =2

4. tlimlx(t)l =12

-2 1 0
0 -2 1
0 0 -2

A=

[xl(t)‘
],x(t)z x,(t)| and
x3(t)

x| = (F (@) + x5 (©)+xZ(£) /2.

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

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

satisfies

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

4. tlimlx(t)l =12

Frefr gHEET
u—uu, =0, xeRt>0

u(x,0) =x, x€R,
& T e FYer § O Hila-ar T@Er g2
1. @ >0 F U gaT u &1 3¥IT B
2, t<%$ﬁ'ﬁf€ﬂu 1 3fedca &, s

t=§q¢1%?rs'sﬂ?n%l



3. t<1% fT gef u & F¥Aq &,
adr ¢t =1 W 913 F1ar B

4, t<2% T g u & Hfedea &,
qAr t =2 R 918 S B

47. For the Cauchy 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 t > 0.

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

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.

48. HHTHS FHIEIOT
y(x) =x3+ f; Sin(x — t)y(t)dt,x € [0,n1] W

| ar y(1) &1 &A1 §
1. 19/20 2. 1
3. 17/20 4. 21/20

48. Consider the integral equation

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

1. 19/20
3. 17/20

49. AT fF X dUT Y Tadd: TG TAATHAA:
gfed IxfRos W & afe PX=0)=
PX=1D== & &« & Z=X+Y g
W = |X — Y| Y Sie-a1 ®ueT TEr a8 §?
1. Xgar W E&aq gl
2. YT W TEaT gl
3. Z dUTW 3aga«iad gl
4, ZdA W TGAT gl

2. 1
4. 21/20

d

N |-

49. Let X and Y be independent and identically

distributed random variables such that
P(X:O):P(X=1)=§. LetZ=X+Y

and W = |X — Y|. Then which statement is
not correct?
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50.

50.

ol.

51.

X and W are independent .
Y and W are independent.
Z and W are uncorrelated .
Z and W are independent.

el NS>

Ao & (X} aur (v} ar T@dT g S

gfhard §, $AT: Selel AfaAr A, 99T A, &

Y| A 6 Z, =X, +Y, gl ar

1 {Z} & g Sfefel UfhaT 6T B

2. {2} Uh g SeIel UihaAT &, Sfelel 1T
A+, & @Iyl

3. {Z,) U Yg eIl UlhaAT &, Sfelel 1fey
A (A, 1;) & Y|

4. {Z,} T Yg SToleT GihaT B, STelet Iy
M, & ATyl

Let {X,} and {Y;} be two independent pure

birth processes with birth rates A; and 4,

respectively. Let Z, = X; + Y;. Then

1. {Z.}is nota pure birth process.

2. {Z.}is apure birth process with birth
rate 1, + A,.

3. {Z;}is a pure birth process with birth
rate min (14, 4;).

4. {Z.}is apure birth process with birth
rate 1;1,.

A & X,~N(0,1) & JUT A TF
s A
ggdTe:

1. "eEaY (X, X,) =1 ¥l

2. X, & N(0,1) sco 1gT &l

3. (X,X;) &I Uk GfaoR JATHT de gl
4

(X1, X,) & Uk GideR YATHAT e el ol

Let X;~N(0,1) and let
(=X, -2<X, <2

X2 _{ X;, otherwise.

Then identify the correct statement.

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

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

3. (X;,X3) has a bivariate normal
distribution.

4. (Xq,X,) does not have a bivariate
normal distribution.



52.

52.

53.

gt (100) e 1,2,..,100 & 3ifpa § aur
Iefcoed: TgaRYd &1 397 ¥ IR e
T S § aUr IR Akl A, B, CdUr D
¥ sa § sgdhr wiRear Fr § &
(A, B, C, daT D #) A & 3Tddd HAT &l
feehe fAerar & a1 (A, B, C, dar D H) D&Y
eAAH ATl & eehe Tl &7

1 1
1. " 2. -
1 1
Hundred (100) tickets are marked

1,2,..,100 and are arranged at random.
Four tickets are picked from these tickets and
are given to four persons A, B, C and D.
What is the probability that A gets the ticket
with the largest value (among A, B, C, D)
and D gets the ticket with the smallest value
(among A, B, C, D)?
1 2

2.
3. 4,

N R
= N
Nl"‘

Pl IEERH 9ok W aEF TH cardr

gfshar, fSEhr a1fd 2 &, & AR FEad &l

JAT T §cod HT Holcd Foldd
o= 120w

Har WIftd & 9ATd Ak Y & HdRk W

T ThAT §, WASAT 04 & T@IY, A

IWEHAT § TaAIT: AR, T q9gd 3Teidrer

IMgeh I TR Teh Ad 3AdTel I o

QaThId & AT gl A@H 398 H FTIdF

T ¥ UAgR A gl AW F I07 t W

HARX H Tgepl HF TE&AT X(t) gl e #

q lT-aT TEr 87

1. X@®)) wRear 1 F @y O F
afReer &, aftia gar gl

2. {X()} & TR TAY §ed g of
nk=(§)(§)k,k=0,12,~-- ¥ f
ST Bl

3. (X(t)} H TS TFTdsy dedA g o
= (0.1)(09)% k=012, & fer
ST Bl
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53.

54.

o4.

55.

4. X} M TH TIsY ded g SN
T = (04)(0.6)5,k=012,-- & fer
ST B

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

k
given by m;, = G) G) k=012,
3. {X(t)} has stationary distribution given by
. = (0.1)(0.9)%, k=012,
4. {X(t)} has stationary distribution
given by m, = (0.4)(0.6)%,k = 0,12, ---

AT B X~N; (u,z)agm =(1,1,1) dr
11 1\

Z=<1 3 c) gl
1 ¢ 2

gt & fIT ¢ &7 AT gl a1feT:
1. =2 2. 0.
3. 2 4. 1.

Let X~N; (E' 2) where y = (1,1, 1) and

1 1 1

Y= <1 3 c). The value of c such that
1 ¢ 2

X, and —X; + X, — X5 are independent is

1. =2 2. 0.

3. 2 4. 1.

At & X, -, X, N@6,1) & Hrer m wh
Iefeos ufded &, J@T 6e{1,2} 81 @V 0 &
3TIdH WIehdl 3Mehelsh (3 9T 3M) & IR H
R T AT HUAT A T HlaT-ar Tqer g2
1. 6 & 3 9T 3 & 3feaca A8 &l

2. 0 & 3 T3 X &I



55.

56.

56.

3. 0 % 3 U 3N & Eded § W TE
X T Bl

4, 0 & 3 U 3, 0 Th AATHAA
3THher gl

Let X4, -+, X,, be a random sample from
N(6,1), where 8¢{1, 2}. Then which of the
following statements about the maximum
likelihood estimator (MLE) of @ is correct?
1. MLE of 8 does not exist.

MLE of 6 is X.

2.
3. MLE of 6 exists but it is not X.
4. MLE of 6 is an unbiased estimator of 6.

A=t & Xy, X, N(u,o02) ded & Feprer
T TF IeToow Tideer & fAfdse #d g1
A fF peR AT § TAT o2(> 0) AT
gl & % x2,, xi s F 3AR (a/2)"
AdaAs &g §1 ar o2 & fAT 100(1 — @)%
faearegar JeRTer a9 f&Gar ST &

L ((Z?Xiz —p?) T X7 - H2)>
n szl /2 n)(rzm— a2
2 ( TrX—w)? Tr(X—w)? )
(n_l)x(zn—l),a/z ’ (n_l)x(zn—l),l— a/2

3 <2?(Xi_})2 2711(Xi_i)2>

2 ’ 2
nxn,a/z nxn,1— a/2

4. (Z?(Xi—ll)z Z?(Xi—#)2>

ny? ’ ny?
Xna/2 Xni-a/2

Let X,, -+, X,, denote a random sample from
a N(u,o?) distribution. Let 4 € R be known
and o(> 0) be unknown. Let x; , ,, be an
upper (a/2)t" percentile point of a 2
distribution. Thena 100(1 — @)%
confidence interval for o2 is given by

1 ((Z?Xiz -u?) XrXx? —Hz))
n)(i,a/z nX121,1— a2
2 ( TIXi—w)? TEX—w)? )
. — N2 Y N2
(n 1)X(n—1),0¢/2 (n 1)X(n—1),1—a’/2
3 (xi-X)" R(x-X)"
nx‘rzl,{x/Z ’n)(rzm—a/z

4. (Z?(Xi—#)z Z?(Xi—ﬂ)2>

2 ’ 2
nxn,a/z nxn,l— a/2
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57. GiTCTHIT IReededl & T8I & THEH #H
AT Fuat # § FiF-a1 v & 2

57.

58.

1.

In

T Wl IRFeTAT Hy & Tdh  dhiedd
WA IRFeUT H, & A&g &or
THY FHIAAT 3T fAFd e d
geTor fr 3T o ST B

U Wl IRFeTAT Hy, & Th debfeddh TIol
IRFeTAT H, & fa%g IA&T ad qAT
P[ HyohY 3ENHR AT | Hy TEE ] +

P[ Hyl TR &l | H, W88 | = 1 B

T 8 IRFHUT Hy & Uh dohiedsh el
IReeqar H, & fawg gdigTor & & fav,
TEToT T ATF o AT ER I &
Irefeashd TR&ToT T 3uNer fRar ST &
Th Wl IRFeTAT Hy & T dhiedd
gRe&eqar H, & fawg adigror & fow
ThTHATAd; AFITH &0 UMP T
31fedca gHer gl

the context of testing of statistical

hypotheses, which one of the following
statements is true?

1.

When testing a simple hypothesis H,,
against an alternative simple hypothesis H,,
the likelihood ratio principle leads to the
most powerful test.

When testing a simple hypothesis H,,
against an alternative simple hypothesis
H;, P[rejecting H, | H, is true] +
Placcepting Hy|H, is true] = 1.

For testing a simple hypothesis H,

against an alternative simple hypothesis
Hy, randomized test is used to achieve the
desired level of the power of the test.
UMP tests for testing a simple hypothesis
H, against an alternative composite H;,
always exist.

A B v, Y, Y, 3raesad gafor § @
3UTGIA YART o2 & TTY JAT JATm3T
E(Y;) = By, E(Yy) = B, AT E(Y3) = B + B,
SIET By, B, A Wl 8, & U B, + B,
F Fs5ad7 WP FATRAT 3ol §

1.

2.
3.
4.

Ys.
S(h+Y, +2Y;),

1
E(Y1+Y2+ Y3 ).



58.

59.

59.

Let Y;,Y,,Y; be uncorrelated observations
with common variance o2 and expectations
given by E(Y;) =p1,E(Y2)=p, and
E(Y3) = B, + B,, where 31, [, are unknown
parameters. The best linear unbiased
estimator of 8, + B, is

1. Y.

2. Y, +Y,.

3. ;(h+Y%+2Y).

4

1
S+ Y+ ¥3),

T o Ylagell AEr & IR ale
IRfAT N & e 9RfAT gafe ¥ aRkfaa
n(z2) # Uh gt e qaEuT &
ary fAwren Sar g1 AW o7 09 s
& Jddee ITRedr & aAT my;, SHSAT i
dur j1<i<j<N # HgaFd Iddee
gIi¥ar & fAfdse a8 e Fuar 7
q FidA-AT gAAT T Il &7

1. m;=n
i=1

N

2. Zn’ij=n7'[l-,1SiSN
=1

j#i

3. my;>0foralli,j,1<i<j<N

4, 7Tl'T[]'—7Ti]'>0f0ra”i,j,1§i<jSN

A sample of size n(= 2) is drawn without
replacement from a finite population of size
N, using an arbitrary sampling scheme. Let
m; denote the inclusion probability of the
i-th unit and m;;, the joint inclusion
probability of units i and j,1 <i<j <N.
Which of the following statements is always
true?

1. Zni=n

N
=1

T[ij:nT[l‘,lSiSN

-

—~
# 1l
~
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60.

60.

3. my;>0foralli,j,1<i<j<N
4, 7Tl'7Tj—7Tij>0f0ra”i,j,1Si<jSN

T Suft g ey W AR A 59F o
Tdd "geh gl AW & SEdh mgwer &,
Telcd

& G Teh Wil ded ¢l G 39 gch

& g W n e X;,X,, .., X, 9ed &
A X =-¥iX g ar e &

TAREEATAT T ITUAH THIAT HTehold
a8 fer Srar §

1 (1-e )

2. 1-(1-et%)

3. e—zr/?

4, 1-e2t/%

Consider a series system with two

independent components. Let the component
lifespan have exponential distribution with
density

(e 1>0,x>0
&) _{ 0, otherwise.

If n observations X;, X», ..., X,, on lifespan of
this component are available and

n
S
1

then the maximum likelihood estimator of
the reliability of the system is given by

X =

S|re

1. (1 - e‘t/})2

2. 1-(1- e—t/Y)2
3. e 2t/X

4. 1—e2t/X



HIT \PART 'C'

61.

61.

62.

62.

o & @ Fa-ard T@Er 282

1. uiides @iregfadr & @y (0,1) TH
g0 F I e & S T &

2. wi¥s @ifeufadr & @y (0,1) TH
0 Y e el § S o e B

3. uifdes aifeufadr & @y [0,1] s
G 1 e T & S w8

4. yiife wifeufasd & @ [0,1] U gt
d AT AT § S HYOT B

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

A= (L1 aur (0,1,1) e REHT faedfa v

gl #7e F w, = (0,0,1),u, = (1,1,0) dUr

us; = (1,0,1). @51 & Fla-ava @@ 227

1. (R3\V) U{(0,0,0)} & Hag el &l

2. RV Uty + (1 —tuz:0<t <1}
FT TeE &l

3 RV U{tu; + (1 —Duy: 0 <t <1}
FT TeE ¢l

4. (R3\V) U{(t,2t,2t): teR} T Tog &

Let V be the span of (1,1,1) and (0,1,1) €

R3. Letu; = (0,0,1),u, = (1,1,0) and

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

correct?

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

2. RV Uty + 1 -tuz:0<t <1}
is connected.
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63.

63.

64.

64.

3. RA\VU{tu; + 1 —uy:0<t <1}
is connected.
4. (R3\V) U {(t, 2t, 2t): teR} is connected.

A & A S T gl @ & P(4)

A HT ICTHEAT FHT E, AT AF

Tl ST F wATAd §;

P(4) = {B:B € A}.

ar et & @ FA-aq qHEead P(A) &

I A e e

1. P(A) =055 A & faU|

2. P(A) UH URTAT FH==T §, T A F
fow)

3. P(A) T IUHT TH=AT 8, $O A &
fow)

4. P(A) U VAT Goead B, FG A &
fow)

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}.

Then which of the following is/are true
about the set P(4)?

1. P(A) = & for some A.

2. P(A) is a finite set for some A.

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

AT (0,1) W AT Boadr & T Fied-
/A THTAT: FAd 8/8?
1. 2 2. sin=
X . X
3. xsin= 4, X
X X
Which of the following functions is/are
uniformly continuous on the interval (0,1)?
1.2 2. sin=
X X

sinx

o1
3. xsin- 4,
X X



65.

65.

66.

66.

[0,1] 9 f o T aReia &3

_ (x? 3fg x IRATE
f(")‘{xsammﬁm% @
1. [0,1] WX f JHATT GHATRAAT FAGT g
2. f QAT FATREAT qA [ f(x)dx = B
3. f {A AN qAT [ f(x)dx = F

1
1]

4 1= [l reodx < f fGdx =1

3

STer
Ji feodx @ [T fedx Fmer f &
el aur F9 JAT THAGA g

Define f on [0,1] by
_ {x? if x is rational
fe = {x3 if x is irrational
1. fis not Riemann integrable on [0,1].
2. f is Riemann integrable and
1 1
Jo f()dx = "

3. f is Riemann integrable and
folf(x)dx = §
1 1 1 1
4. = fg fldx < [ f(x)dx ==

3I

Then

where folf(x)dx and foif(x)dx are the

lower and upper Riemann integrals of f.

A fF v adp<n & Tl afFAs
sgaal p  HT Wy FATE gl AN
T:V >V (Tp)(x) = p'(1),x e ¢ a1 wfafay
gl frT & F Fla-7 F&r 82

1. TATKer T=n
2. TATIRI T=1
3. [ATKerT=1

4. TATIRMR T=n+1

Let V be the vector space of all complex
polynomials p with degp <n. Let T:V -V
be the map (Tp)(x) = p'(1),x € C. Which
of the following are correct?

1. dimKer T =n.

2. dimrange T = 1.

3. dimKer T = 1.

4. dimrangeT =n + 1.

18

67.

67.

68.

68.

madéwmmwmagqa"raﬁr
aredfas afger affse VR faarl pev
F for oRena ¥ &

Iplli = 3=3 {Ip(0)1, [p ()], -, [p® (0]},
gt p@(0), p T it 3@heIS § AN 0 W

HAeditehd g1 ar |lpll, V 9 Th Alh

IRATNT AT § IfG 2T dhaa Il

1. k=d-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

Il = max{|p(0)], [p®(0)], -+, [p™(0)|},
where p@(0) is the it" derivative of p
evaluated at 0. Then ||p||; defines a norm

on V if and only if
1. k>d-1

3. k>d

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

A 6 A,B nxndEdide 3egg § difeh

ARTOE A > 0TUr aR0e B <0

0<t<1 T CH)=tA+(1-t)B R

foam| ar

1L & te[01] & AT c(t) FhaAvT g

2. W TH t, € (0,1) H 3T § arfw
C(to) SFeshAMT el ¢

3. & te[01] & AU c(t) FehAoMT 7ET F

4. Fad IRAAT: F$ t € [0,1] & T C(o)
AT &

Let 4, B be n X n real matrices such that

detA>0anddetB<0. For0<t<1,

consider C(t) = tA+ (1 —t)B. Then

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

2. Thereisaty € (0,1) such that C(ty) is
not invertible.

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

4. C(t) isinvertible for only finitely many
t € [0,1].



69.

69.

70.

70.
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AW & ATH nxn aEdfas HeIg B

AT & @ T 3cc” (T A7 34F) Lo

1. A & &H ¥ FHA Th d¥dids
AT AT gl

2. g AR Figal v,w e R™ & faT
(Aw)T (4v) > 0 §l

3. ATA &1 g ATHA&IOF AT Tk 30T
arEdfas &I gl

4. 1+ ATA gehAUT g

Let A be ann 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.

AW F {ay, -, a,} dAT{by, -, b} R* F ar

IR gl A & P TH nxn AR §,

aedfas  uaRedt & @y, A

Pa;=b; i=1,2,,n gl A & PHE &

FPea™s 77 -1 1 g FAA &F

Q=I1+2P Bl AN T FYA F A AT A

Ter g2

1 {a;+2b]i=12,+,n} 8 VvV & wH
3R &

2. Q FehAUT &l

3. Q& &Y fAeeiOe AT 331 -1 §1

4. I AU P >0 § d ORM0IEF Q@ >0 Bl

Let {ay,--,a,} and {by,:--,b,} be two
bases of R™. Let P be ann X n matrix with
real entries such that Pa;,=b; i =
1,2,---,n. Suppose that every eigenvalue
of P is either —1 or 1. Let Q =1+ 2P.
Then which of the following statements are
true?

71.

71.

72.

72.

73.

1. {a; +2b;|i = 1,2,-,n} is also a basis
of V.

2. Qisinvertible.

3. Every eigenvalue of Q is either 3 or —1.

4, det Q > 0ifdetP > 0.

AW fh TUR nxn 3YE &, JOTUH

T" =0 & Ay e & F SiA-and F&r

o/e?

1. T& nfoea sffaafoe aa g

2. Ta:rwafﬂﬂmm%agmn
& Y|

3. T & U 3fRaaifOw AT 08l

4. T U f3FT 3MegE & FAFT ¢

Let T be a n X n matrix with the property
T™ = 0. Which of the following is/are true?
1. T has n distinct eigenvalues.

2. T has one eigenvalue of multiplicity n.

3. 0isaneigenvalue of T.

4. T is similar to a diagonal matrix.

A & x, =0x, =1, AT n=>3% AT
gRenfd Y x, = 220t fopy & @
-1 TE /82
1. {x,} Tk THCSC IThA &
2. lim, e x, = ; |
3. {x,} U Il 3rTHA B

2

4. im0 X, = 3 I

Letx; = 0,x, = 1, and for n > 3, define

x,, = 22=t%n=z \nhich of the following
2

is/are true?

1. {x,}is a monotone sequence.
1

2. limy o x, = >

3. {x,}is a Cauchy sequence.

4. limy, o x, = 3

A & v={f:[01]-R|f U n &
Wmmwwwagqa%}.

A R 0<j<n& T filx)=x/§
aa " F A, ay =[] fQOf;()dx @
I I aem & (n+1)xn+1)



73.

74.

74.
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ey &1 A e # ¥ S w@

g7
1. @AaTv=n
2. ATV >n

3. A3r%or fafRad g, g @ ve R
F AT (Av,v) =0 Bl
4, IRO® A >0 gl

LetV ={f:[0,1] » R | f is a polynomial of
degree less than or equal to n}.
Let f;(x) = x/ for0 < j <nand let A be
the (n + 1) X (n + 1) matrix given by
a;; = f f:(x)f;(x)dx. Then which of the
following is/are true?
1. dimV = n.
2. dimV > n.
3. A is nonnegative definite, i.e., for all
v € R", (Av,v) = 0.
4. detA > 0.

A 6 {x,) IEddF FEI3T & TH

TATS 3eTohA gl ar

L 3T 1<p<od T X7 |x,|P <o
FT 7Y g fREr g>p & fow
Trilxg|? < o Bl

2. 3% 1<p<od AT I= . |x,|P < oo T
IFERFN 1<q<p & foT
Trilx, |7 < o B

3. fFlr 1<p<qg<o & A I R,
UF IEATIE A {x,} F A §
R Ty |x, [P < 00 W
Trilxg|? =0 Bl

4 T 1<g<p<o & IAH R, T
qrEdideh IThd {x,} HT 3TEclca ¢ arich
Troilxn|P <o W T lx,|9=00 Bl

Let {x,} be an arbitrary sequence of real

numbers. Then

1L Y7 qlxp|?P <ocoforsomel <p < oo
implies }7—1|x,|? < oo forany q > p.

2. Yooqlxp|P < ocoforsomel <p < o
implies Y7—;]|x,|? < oo for any
1<qg<p.

75.
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3. Givenany 1 < p < q < o, thereis a
real sequence {x,,} such that
Yn=1lxn|P < oo but Ypq|xp|? = co.

4. Givenany 1 < g <p < oo, thereisa
real sequence {x,,} such that
Yn=1lxn|P < oo but X, [xy,|T=co.

A & f:R > R TH Add Belel g d2dT
A xeR & AT fx+1) = f(x) &l ar

1 f 3R @ 9Reg §, W A & 7€
2. f 3R aur M o §, W 30
IREg W AIG el TG
3. f IR auwr A ¥ aReg § aur
f 39 AREE R IgAT ¥
4. f THTAAAT: Tdd gl

Let f: R — R be a continuous function and

f(x+1)= f(x)forall x e R. Then

1. f is bounded above, but not bounded
below

2. f is bounded above and below, but may
not attain its bounds

3. f is bounded above and below and f
attains its bounds

4. f is uniformly continuous

T 3rer [0,1] T fage 3Harer

(1/3,2/3) @ of| A & K =

[0,1]\(1/3,2/3). x€[0,1] & fow

aReT Y 6 f(x) = d(x, K) STl

d(x,K) = inf{lx -y |y € K} gl ar

1 f:[0,1] - R (0,1) & @l fgait w
JaheAT gl

2. f:[01] >R 1/33T 2/3 W
JaholIg oTal gl

3. f:[0,1] > R 1/2 WX 3Hahelad =Tel gl

4. £:[0,1] > R ®ad 7&r &l

Take the closed interval [0,1] and open
interval (1/3,2/3). LetK = [0,1]\
(1/3,2/3). For x € [0,1] define f(x) =
d(x, K) where d(x, K) = inf{|x —y| |y €
K}. Then



77.

77.

78.

78.

1. £:10,1] - Ris differentiable at all
points of (0,1)

2. f:[0,1] » R is not differentiable at 1/3
and 2/3

3. f:[0,1] — R is not differentiable at 1/2

4. f:[0,1] - R is not continuous

A F ATH n X n 3egg %, CESICED
gfafsedr & ary| aRe™a &Y &

(x,¥)a = (Ax,Ay),x,y € R™. AT (x,¥),
3TTCRAUTAhS T TR el § I e
shad If

. Ker A = {0}

.rankA=n |

1
2
3. A & g FfPaeTOs AT garcH S B
4

. A% g RIS AT THUTHS &

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.

H & R H (vy, -, v,) FTH FeRr §
Tt

lvl|? = 3™, (v, v)|2, Vv € R™ &I
ar o & & @ FYAT w1 Ao ffSd|
1. v, v, 39T & wifas gl

.....

.....

. AT (v, v, } W N @ s
n—1 39Iqg oifes @ FHha 2

2.
3. v, v, 9H H difded =18l gl
4

Suppose {vy, -+, v, } are unit vectors in R™
such that

n
Iwll? = Y v, w2, vo € R”
i=1

Then decide the correct statements in the
following

1. v, v, are mutually orthogonal.

2. {vy_v,}isabasis for R".
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3. vy vy are not mutually orthogonal.
4. Atmost n — 1 of the elements in the set
{vy, vy} can be orthogonal.

79.

79.

80.
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Belel F(z) = [*——dx, Im(z) >0, W

1 (x-2)2 77"
| @ ¢ WX AT T HeAde! Held G(2)
g SS9 Im(z) >0 & d9 F(z) ¥ T@gAd
glar g, drfen

1. G(z) & 37=id® 1,00 gl

2. G(z) & 3eid® 0,1,00 gl

3. G(z) & HeAa® 1,2 &I

4. G(z) & WA HeAdsd 1,2 Bl

Consider the function

2 1
F(z) = fl s dx, Im(z)>0.

Then there is a meromorphic function G (z)
on C that agrees with F(z) when Im(z) >
0, such that

1. 1,00 are poles of G(2)

2. 0,1, 00 are poles of G(z)

3. 1,2 are poles of G(z)

4. 1,2 are simple poles of G (z)

A A= [ x"(1 - ) dx R fan
BT & & T T G

. A UH 9RAT &A1 7L B
0<A < 4™l

. A U YUl g

. ATt TF YUl B

A w N P

Consider the integral
A= fol x"(1—x)"dx.
Pick each correct statement from below.
1. A is not a rational number.
2.0<A4 < 4™
3. A is anatural number.
4. A~ is anatural number.
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81.
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A6 & GHIfe n &1 T aRfAT e

g & BT A @ & FE HYA B

1. 3¢ d, n & NS AT g O GH
FECd & T 3TAHAF H A gl

2. 3G d, n & RMfSd AT g Ot G&
P d & TP JIId H Adcd gl

3. A G & & 3fa 3uweg ol & af
G afh® gl

4. I G 3UTHE H &, G & T
39HAg N &7 3H&dea § aifeh G/IN=H gl

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.

A fF f(x) € Z[x] O >2 & TH

TguG Tl T @ & wE FUT AL

1. 3¢ z[x] # f(x) g §, A T
Qlx] # 3rergH &

2. I Qlx] # f(x) gy &, o
dE Z[x] # ITgHONT gl

3. A Z[x] # f(x) IogHonT §, A
T ST p & AT f(x) @A p H
TYROT  f(x) Fylx] H Irgony gl

4. I Z[x] A f(x) LR &, dr a8
Rlx] & 3ergeoiy gl

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], thenitis
irreducible in Q[x].

2. If f(x) isirreducible in Q[x], thenitis
irreducible in Z[x].
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3. If f(x) isirreducible in Z[x], then for
all primes p the reduction f (x) of f(x)
modulo p is irreducible in F [x].

4. If f(x) isirreducible in Z[x], thenitis
irreducible in R[x].

A & f:C - CTHh Fad I Folel

gl A fF f=u+ivE SE u,vHAA f
& g TUT H¥Diedd HET g1 o f
IR § IR

. {ux,y):z = x + iyeC} IREE &l

. w(x,y):z = x + iyeC} IREE &l

. {ux,y) + v(x,y):z = x + iyeC} IREG gl
WP (x,y) +v2(x,y): z = x + iyeC} UREE &l

A W N P

Let f: C — C be an entire function. Suppose

that f = u + iv where u, v are the real and

imaginary parts of f respectively. Then f is

constant if

1. {u(x,y):z = x + iyeC} is bounded.

2. {v(x,y):z = x + iyeC} is bounded.

3. {ulx,y) +v(x,y):z = x + iyeC} is
bounded.

4. {u(x,y) +v3(x,y):z = x + iyeC} is
bounded.

A & A = {zeC||z| > 1},B = {zeC |z # 0}
gl AT & @ Sl vl §2

1. T Hdd 3oGHh Bl f:A - B gl

2. U Tdd T Helelf:B - A gl
3. T 3RR AWANF Feld f:B — A gl
4. TH AR dWWE Helel f:4 - B gl

Let A = {zeC | lz| > 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.
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AT P H={z=x+iyeC:y >0} 35
A § d D ={zeC:|z] <1} Rga
Ueheh dfshepl gl AT o f T ANSIT
FUROT § S H & 3Tesleshd: D W
gfafREa axdr gl #Ae & f2) =0 gl
e & @ &/ FUT Y N

1. z= —2i W [ & TH T 3Adsd gl
2. f()f(=i) =1 FT AT f T gl

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

LetH={z=x+iyeC:y > 0} bethe
upper half planeand D = {ze 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 (i) f(—i) = 1.

3. f has an essential singularity at z = —24i.

4. |2 +20)| = %

TAAT FHAG S,, dUT 38 3TTHAE A,

ST @sh a7 Haoy Fafafed § ®

fram| #Aet &6 4, & 7-f8er 39w H

¢l et & g7 HE YT & g

1. |H| = 49.

2. H & dishes glel dTeY |

3. Ay W Ueh WHAT 3YEHE ¢ H|

4. Sy T HIS I 7-FH 3THE Ay HT
T 39T gl

Consider the symmetric group S, and its

subgroup A4, 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 isanormal subgroup of A,,.

4. Any 7-Sylow subgroup of S, is a subset
of A,,.
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A T p Th 3AGT ¢l oot @ g1 &
FYA FT GoA| JARIRAT IR

1 #IfE p? & JUEY & el FHE B

2. FE p? & JUTAY A FHE B

3. FIfC p? & JUAY & FAAAHT T &1
4. AT p? & IUAY T qUITHIT Wid Bl

Let p be a prime. Pick each correct

statement from below. Up to isomorphism,

1. there are exactly two abelian groups of
order p?.

2. there are exactly two groups of order p?.

3. there are exactly two commutative rings
of order p2.

4. there is exactly one integral domain of
order p2.

A ff R T & A1 T AT

oI g, difeh R[X] T& Hgfad

UGS Fid 81 R[X]% TOTSael (X)

w1 ¥ Afdse w1 e # @ & @

HYeT PT Gai:

1. I 37T g

2. gfg 1 3uss §, o R[X] vh HEH
IUTSITaell 9id &

3. & R[X] Th IfFelST WidT &, ar [
3feass gl

4. I R[X] U HET IOTSTEe 9id § ar
IE TH IS Tid B

Let R be a commutative ring with unity,

such that R[X] isa UFD. Denote the ideal

(X) of R[X] by I.Pick each correct

statement from below:

1. I isprime.

2. If I is maximal, then R[X] isaPID.

3. If R[X] isa Euclidean domain, then I is
maximal.

4. If R[X] is a PID, then it is a Euclidean
domain.



89. AW & {X,},, afaea aiftufas gaftear

89.

90.

90.

g qu AN X = [loe X, &1 Fea 3

T FHYA F G 3H HYA P oA S 37

aar & F X Y I[UAthel HEUTCRhT X T

fafaeq aifeafasr & @ gl

1. 1 9oRfaa g

2. 1 sodad: 3aRfAa & aur aRkfaaa:
FS a P BISHT aTh T F fow X,
THhdl gl

3. 1 3OS IRAT § Jor
IRfATT: FF o F BIEH G Tl &
foT x, e Bl

4. 1 39RfAT § a2 @l o & v X,
3aRkfAa g

Let {X,},e; be discrete topological spaces

and let X = [[,e; X,. From the statements

given below, pick each statement that

implies that the product topology on X

equals the discrete topology on X.

1. I is finite.

2. I is countably infinite and X, are
singletons for all but finitely many a.

3. I is uncountably infinite and X, are

singletons for all but finitely many a.
4. I is infinite and X, are infinite for all a.

CW ogedd Fireafddr ¢ S qsfr
Tshel AT TId &, W faar| e &
¥ & T YA A GA ¢

1. (C,7) gT3TE3H gl

2. (C,7) FWed &l

3. (C,7) TSg &l

4. (C,7) H Z Tu=T &I

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

1. (C,t) is Hausdorff.

2. (C, ) is compact.

91.

92.

3. (C,7) is connected.
4. Zisdensein (C,1).

91.

HAEAT

'+ (A+x)y= Ay, x € (0,1)}
y(0)=y(1)=0

& Ueh AR & ©

1. 8@ 1< 0 & fau |

2. g 1€[0,1] & fow |

3. $T 1€ (2,0) & faT |

4. ) T TH AT FEAT & [T

The problem

—y"+ @A +x)y = Ay, x € (0,1)}
y(0)=y(1) =0

has a non zero solution

1. forall 1 < 0.

2. forall A € [0,1].

3. for some A € (2, ).

4. for a countable number of A's.

AT & wRx[0,00) > R IRAS AT
TqHETT

Upe — Uy = 0, (x,t) € R x (0,00) & forw
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR

F TH gl gl A & x ¢ [0,1] & fow

f(x)=g(x)=0 %, o g4 AT U ¢ T

1. @Y (x,t)e(—0,0) x (0,00) F fow
u(x,t) =0 gl

2. T (x,t)e(1, ) x (0,00) & foT
u(x,t) =0 gl

3. | (x,t) ST u(x +t) <0 FHT FATUAA
A g, 3+ T u(x,t) =0 gl

4. HY (x,t) S x—t > 1 FT FATA
FI 8, 396 T ux,t) =0 gl



92.

93.

93.
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Let u: R X [0, ) — R be a solution of the
initial value problem
— Uy =0, for (x,t) € R % (0, )
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR
Suppose f(x) = g(x) = 0forx ¢ [0,1],
then we always have
1. u(x,t) =0 forall
(x,t)e(—0,0) % (0,0).
2. u(x,t) =0 forall (x,t)e(1, ) x (0, ).
3. u(x,t) = 0forall (x,t) satisfying
x+t<O0.
4. u(x,t) = 0 forall (x,t) satisfying
x—t>1.

Ut

ISP THepoT

2 2 _ 1. =6_u =6_u

pPta =1L p=7, 4=

u(x,y) =0 x+y=1W, (x,y)eR%

& forw sl gaear ) faar| ar
1. 37dhel AT & forw @nfieq Teeor §

dx dy du

o2 =2 o=
dq _

dt

2. Hdhd FHIROT & forw Ay
THRT §

dx Lody _ au _ dp

- = p; - = q; - ) - =

dc dt dt dt
d

Y“_p

dt

3. u(l,\/i) =+/2
4. u(1,V2) =1

dp _
dac

’

’

Consider the Cauchy problem for the
Eikonal equation

2 2 _ 1. =a_u :a_u
pita’ =1 p=Eg. q=5
u(x,y) =0 onx+y=1, (x,y)eR>2
Then

1. The Charpit’s equations for the

differential equation are

dx dy du dp
dt ’odt 4 dt 'odt
-D;

dq _
a - T

2. The Charpit’s equations for the

differential equation are

dx dy du dp
—=2p: =Z=2qg —=2- L=
dt b; dt 4 dt 'odt
dq
0, —=0.
’oodt

94.

94.

95.

3. u(l,\/i) =/2.
4. u(1,v2) = 1.

A F u AT AT gEEDT
Upy + Uyy =0, 0<xy<ma AT
u(x,0) =0 = u(x, ), 0<x<m% fau

u(0,y) =0, u(m,y) =siny + sin 2y,
0<y<n& fav

FT g gl ar

1. u(1,Z) = (sinh(m))~" sinh(1).

2. u(1,2) = (sinh(1))"" sinh(r ).

3. u(1,5) = (sinh(m)) ™ (sinh(1)) % +
(sinh(2m))~1 sinh(2).

4. u(1,%) = (sinh(1))™* (sinh(m)) % +

(sinh(2))~1sinh(2m).

Let u be the solution of the boundary value
problem

Uy T Uy, =0 for0<x,y<m

u(x,0) =0=u(x,m) for0<x<m
u(0,y) =0, u(m,y) =siny + sin2y for

0<y<m

Then

1. u(l,g) = (sinh())~ 1 sinh(1).

2. u(1,5) = (sinh(1))~ sinh(r ).

3. u (1,%) = (sinh(m))™! (sinh(l))\/iE +

(sinh(2m))~ 1 sinh(2).
4. u (1,%) = (sinh(1))? (sinh(ﬂ))\/ii +
(sinh(2))~1sinh(2m).

IR AT FHEAT y'(x) = f(x,y(x)),
y(xy) =y, & Aleddesd & T e &7
& - fafr W faar:

Yn+1 = Yn + aky + bk,

ki = hf(xn: yn)

ky = hf (x, + ah, y, + Bky)

a,b,a dAT B & FT WOT H & Hid-T

TF gfad AT Al gee a §2

1 1
1.a—§,b—5,a—1,ﬁ—1
1 1
2.a—1,b—1,a—5,/3—5
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96.

96.
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_ WN
_ WN

Consider the Runge-Kutta method of the
form

Yn+1 = Yn +aky + bk;

ki = hf (xn, yn)

ky = hf (xn + ah,y, + k1)

to approximate the solution of the initial
value problem

Y'(0) = f(x,y(), y(xo) = yo.
Which of the following choices of a, b, a

and B yield a second order method?
1

la=2, b=2 a=1 f=

2a:1,b=,a=l, =1

2 2

1 3 2 2

3.a—z,b—z,a—§,ﬂ—§

4.a=§, b=1, a=1, =1
4 4

a%h y =yx), s §g (V3,1) F IR &
T foAe=T U (JUH FHIE HT Al
AT AT ¥ gl

yiWdv _

0 Vy—v

sel f(y) = 1+#, 2, SHHI UH 34T
&

1. A @ 2. aqe

3. WaaT 4. Tl

The curve y = y(x), passing through the
point (v3,1) and defined by the following
property(Voltera integral equation of the

first kind)

yf(v)dv
where f(y) = /1 + —,2, is the part of a

0 Noa1
1. straight line. 2. circle.
3. parabola. 4. cycloid.

97. &AW & y=ykx) Hoeldh

Iy()] =

FI WA g 39 Ifaey W fF A Fr adf

BT y =22 & AR aAfaefer qur 3g6Hr
?ﬂffﬁlﬂx—yzS%W?ﬁQﬁﬂ%I
Fﬂ.

1. WAl TUT EIel @1 & ST &l
=g g0 (20) B

2. (xy) T WA B gaoEr (-2)¥

3. &g (2,0) =T o s B

4. 9k y=> ¥ WA e ¥l

97. Lety = y(x) be the extremal of the
functional

Ily(x)] = f ’1 + dx

subject 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
X

y=3

08. Uheh EcUHATT &l Ueh huT x-378T hr faem

H UG Toldr § T 3G SAaa
L=—x*+-xx? —x? §|

A & @ =42% TH 9 (Ae@ &
YcUfeald #el) & Fidfaftea #idr g, s
T I x-feem & o) §1 I x(0) = 17w
x(0)=1 gl x& A &



98.

99.

99.

100.

[N

Cx=0 W T YrAR IRFAT AT
x=1wW1
xzétlT\/g

x=\/ECIT0
2

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

w n

B

L=—i*+oxx? - 22,

Let Q = %2 represent a force (not arising
from a potential) acting on the particle in
the x-direction. If x(0) = 1 and x(0) =1,
then the value of x is

1. some non-zero finite value at x = 0.

2. latx =1.

3. \/gatxzi.

4, Oatx = 3.
2

AT fF y:R > R ATYROT 37dehel GHAIOT
2y" +3y' +y=e73% xeR
limy o, e*y(x) = 0 T FATUT FIS g, HI

g gl ar

1. lim,ee®*y(x) =0

2. y(0) =

3. R W y T qRag el &l
4. y(1) =0

Let y: R — R be a solution of the ordinary
differential equation,

2y" +3y'+y=e73% xeR

satisfying lim,_, e*y(x) = 0. Then

1. lim,_,c e**y(x) = 0.

1
3. y is a bounded function on R.
4. y(1) = 0.

LeER & fow e 3achal FHMOT W
|

y'(x) = Asin(x + y(x)), y(0) =1.

ar 39 URfAS AT AT &
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100.

101.

101.

102.

1. 0 & frdr off @l & #I5 g 78T ¢
2.9 2] <1 &A@ R & T g Bl

3. 0 & T F UH g B

4. AT AR |A| >1 T AR & ueh gl I

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.
a solution in R if |A| <1

a solution in a neighbourhood of 0.

a solution in R only if |/1| > 1.

w ™

s

AT o 3R 1=[0,1] R f(x) =x*+1
FT Gl giffe 3iddesT H(x) &, x = 0dr
x =1 W AT A gUI ar

1. FTF o f (X)) —H®)| = 1 B

2. |f(x) — H(x)| ¥ 3eaa# x = - W I

ST B
3. 3TH o |f () — H()| = - B
4. |f(x) — H(x)| T 3Ta0H x = = T o

ST &

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. maxyq|f (x) = HEOl = -
2. The maximum of |f(x) — H(x)| is
attained at x = %

3. maeg|f (o) = HE@)| = 5;.
4. The maximum of |f(x) — H(x)| is
attained at x = %.

e T £:00,3] > R IR gl &
fe) =|1—Ix—2|| & e || fR9eT A=
A Affse Far §1ar [ fde®
TEATcHS Aleaddhesd & fov Ao Fuar &
¥ FlT-d F@E 82




102.

1. §gFd FHeS A, de FAE
3ATRTl & AT, IS B

2. GgFd wegidg fags, dier da=
3ATRTl & AT, JUTY B

3. GgFd FHeS fA9H, IR FAE
3ATRTl & AT, I B

4. GgFd AL f@9H, IR FAE
3ATRTl & AT, JUTY B

Let £:[0,3] - R be defined by f(x) =

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

value. Then for the numerical

approximation of f03f(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.

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

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

103.

103.

A & (O F, P) T wiRear gAfe §
dUT A TH "eaAT g, P(A)>0 & A
fart fawat 7 fFedA (QF) W Q@ TH
Tfehdr AT HT IRATT HIar g2

28

1. Q(D) = P(AUD) Vv DEF
2. (D) = P(AND) V DEF
_ (P(AID),af& D eF P(D) > 0FATY
3. Q) = {0, Il P(D)=0
4. Q(D) = P(D|A4) Vv DEF

Let (Q,F, P) be a probability space and let
A be an event with P(A) > 0. In which of
the following cases does Q define a
probability measure on (Q, F) ?

1. Q(D) = P(AUD) V DEF

2. Q(D) = P(AND) V DEF

104.

104.

105.

105.

_ (P(A|D),ifD € F with P(D) > 0
3.0y = {0, if P(D) =0
4. Q(D) = P(D|4) V DEF

A 6 x dur v Fadad: aur
HIATHAAS: dfed ATefeod o § aar
Z=X+Y B ANZ FT §cd XTAT Y &
deoft & 38 Fga A usar §, A X ¥
2. TErdrehT
4. g

1. 9aEHAT
3. ThHATT

Suppose X and Y are independent and
indentically distributed random variables
and let Z = X + Y. Then the distribution of
Z is in the same family as that of X and Y if
Xis

1. Normal.
3. Uniform.

2. Exponential.
4. Binomial.

A= & x,, -, X, 5T oR%dr gaca
Ford ¥ foar = v Iefes ufaee &

1 (x — W% te=G=m;

fOopa) = {WO
0,

X = U
AT
TgT —o<pu<ooddl a>0. dl e

FYAT H T FlA-T TET 87

lL.adtadd pu ﬁmﬁmiﬁ
fafr &1 3ifaca 8

2. a &1 3MYOT IThorent T A
Aedca g1 TUT T§ o & AT
3ol gl

3. pehT TEUT HTeholehi 1 fafer ar
31fedca § aur ag p 1 AT
3ol gl

4. a AT p QAT B YUY vl AT
&I AAcT & R I AR LT &l

Let X3, -+, X,, be a random sample from the
following probability density function

foua)=

{L (x — H)a_le_(x_#); X 2 'u

I'a)
0, otherwise.
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Here —oo < u < oo and a > 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 «.

3. The method of moment estimator of u exists
and it is a consistent estimator of .

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

A & X 9ol 1 JFd T Tl F e
T AT -7 T Arefeos gfaed gl

Urael AT Tk 4 de f(2) §; el

= 7 2

affia I & Bord & I e wua
7Y T T 2
1. et & 99F 3T 2%+ B

C A & e Atey XL g

2 2
3. AT 9T e AT &
4. e?* & g1 HThel 22G+D F|

Let X be a random sample from a Poisson
distribution with parameter 2. The
parameter A has a prior distribution f(z);
where

_ (e7% z>0
f(z) = {0, otherwise.

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

1. The Bayes’ estimator of e? is 2X+1,
X+1
-
3. The posterior distribution of A is
gamma.

4. The Bayes’ estimator of e?# is 22(X+1),

2. The posterior mean of 4 is

107. A &F Y., Y, Y, Y, 3Tea«d 987or §
@ E(Y) = By + B + Bz = E(Y2), E(Y3) =
Bi- B, = E(Y,) AUT WWROT (V) = 02, i =
1,234 & foT g ar o suat §# &
HlA-A T 82
L. DBy + p2Pa + p3fs IMeheleiid § IfE T
&ad I p, +p, = 2ps.

2. 02 & TH IATRAT eholeh &
(Y, — V)2 + (Y — Y,)%]/4.

3. By — B, T Faadm YW@ AR
e & (Vs +Y,).

4. By + B + Bs o Fvadd IWe IATAAT
3Theleh & JEUT & o2,

107. LetY,,Y,,Ys,Y, be uncorrelated

observations such that E(Y;) = B, + B, +

B3 = E(Y2), E(Y3) = B1-B, = E(Y,) and
Var(Y;) = 62 fori = 1,2,3,4. Then,
which of the following statements are true?
1. p1By + p2B2 + p3B5 is estimable if and

2. An unbiased estimator of a2 is

(Y, — )% + (Y3 —Y,)%]/4.
3. The best linear unbiased estimator

.1
of By = Bz is 5 (Y3 + Y,).
4. The variance of the best linear unbiased
estimator of B, + B, + B5 is a2.

108. Y@ TATHICT YA ¥ = XB + &, W
fram SieT X U n x p 37egE &, S
(X) =p,E(g) = 0, D(g) = 0?1, E() SFeamm
Hr Afése FHar g1 D() TEROT-TgTaRoT
3egg  fAfdse #xar & qur [ nF
dcHHAS 3eTg & n X n 3Yg
afenfea w B H = ((hy)) =
XX'X)x. @ AT § ¥ Fi9-9 g8 &7



108.

109.

1.0<h;<1, 1<is<n

2.9 $o ik AT by =0 A LE, A
gl j#i & fAT by =07

3. qatTATiAT Ht (Y &) & |fewr @
TEOT-HETEROT 38 o2H &l

4. 1<i<n & Qw3 y, & gora
HafISe ¢, 8, AT ¢ =V, — ¥, &l
Y., Y, &1 qaTTATAT HeT & @l e; T
YEOT 02(1 — hy;) & AT &l (TET, Y,
Y & i-th=es §).

Consider a linear regression model Y =

XB + &, where X isan n X p matrix,

rank(X) = p,E(g) = 0, D(g) = 021, E(")

stands for expectation, ID(-) denotes the

variance covariance matrix and I is the n-th
order identity matrix. Definethen xn
matrix H = ((hij)) = X(X'X)"*X". Then,
which of the following are correct?
1.0<h;<1, 1<i<n

2. If hy; = 0 or 1 forsome i, then h;; =0
forall j #i.

3. The variance-covariance matrix of the
vector of the predicted values
Y(of V) is o2H.

4. For1 <i < n, if ¢; is the residual
corresponding to Yy, i.e., e; = Y; — Y, ;
being the predicted value of Y;, then
the variance of e; equals a2(1 — hy;).
(Here, Y; is the i-th component of Y).

A & (X, V) U gfaaR GHHAT §¢ §
ATET Fieer (0,0), & T JAT gREIIoT

311&152:[; ﬂ,pqto.ﬂ'lﬁﬁ? Z=
X 22 3) o Bor et % @

X+

el &2
Itp XY ot §

1. 1_pxmaﬂwq—z§ttm%l
1-p Xy it g

2 X e O T FCEC T

1+p

30

109.

110.

110.

3. 0 & 3&-F1G Z AT gl
4. E(Z) 1 HTEdcd § dUT LT & FAW B

Let (X,Y) follow a bivariate normal
distribution with mean vector (0,0), and

. . . 1
dispersion matrix & = [p /1)] ,p# 0.

f_’—ﬁ. Then which of the

following statements are correct?

X-Y
Suppose Z = oy

1+ X-Y
1, [
1-p  VX24Y242XY

distribution.

has a student-t

X-Y

VXZ+Y2Z-2XY
distribution.

3. Z is symmetric about 0.

4. E(Z) exists and equals zero.

1-p

1+p

has a student-t

(X,Y) T EFFT WAl Heled Belel &

_(6(1—-x), 0<y<x0<x<1
f(x’y)_{ 0, 3T

o & & -8 ' &
1. X 9uT Y T9dF 6T &l

PRY
o= PO 0<y sl

3. Xdw Y T&aT gl

_1.2
= P 0<r<
0, A1

N

SN

The joint probability density function of
X, V)is
_(6(1=x), 0<y<x,0<x<1
floy) = {0, otherwise.
Which among the following are correct?
1. X and Y are not independent
3y —1)%, 0<y<1

2 110 - |

fr®) 0, otherwise
3. X and Y are independent

1
4 f(y) = {3(3’_53’2)' 0<y<i
0, otherwise



111.

111.

112.

A & X, Th SO=T 9 & n-th
B HTIRUMAT § n>1. A &

n
S, = ZXi aurs, FIHRAINFY, T,
i=1

n>1% AT aw v, =0 & ar &

FYt F F AT T 2

1. {Y,:n = 0} U eldaoNg Hishld e
gl

2. {Ypin = 0} Uk 37ATact Hishia H@ell gl

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.

n
Let S, = ZXi 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.

3. P(Y, =0) —>%asn — 00,

4. P(Yn=5)—>%0asn—>00.

(X;} U TIdId: Ud TAAT THRA: Sfed
Irefeos TR &1 3ThA §, WA Gelcd
HeleT

F) = {e'g, x >°_0

& g1y

(Y;} Tadad: U9 FAATEAAT: dfed
Irefeos TR & 3ThA §, A Helcd
Helel

4e™Y, y>0

9(”):{ 0, 3T

AR, (X}, ()} FOAT Fgd g1 AT R
Ze =Y, —3X, k= 1,2, . @1 & T
T &

112.

113.

1. P(Z, >0)> 0

n
2. sz — oo UTRAISAT 1 3 &TY|
k=1

n
3. sz — —oo YTfAHAT 1 & AT |
k=1

4. P(Z, <0)> 0

{X;} is a sequence of independent and
identically distributed random variables
with common density function

e’%, x>0
fe) = {O, otherwise.
{Y;} is a sequence of independent identically
distributed random variables with common
density function

_ (4e™, y >0
900 = {0, otherwise.

Also {X;}, {Y;} are independent families.
Let Z, = Y, — 3X,, k = 1,2,---. Which
among the following are correct?

1. P(Z, >0) > 0.

n
2. Z Zj, — +oo with probability 1
k=1

n
3. Z Zj = —oo with probability 1.
k=1

4. P(Z, <0)> 0.

A & Xt aefes W §, [T
UT.E.%. & 1Y

_ (e +2(1 - p)e~%; x>0,
f&) { 0, 37T,

JA 0<p<1gldl X&H ANWH Feld &
THh

1. AW Feled, p=0TAT p =1 & AT
2. 3R Goled, @ 0<p <1 & foU|

3. BIOHANT Helel, THT 0<p<1 & fomwl
4. IABICSE Teled, T 0 <p <1 & T



113.

114.

114.

Suppose X is a random variable with
following pdf

e X +2(1-ple %% x>0,
fe) = {g, ( P otherwise,
and 0 < p < 1. Then the hazard function of
Xisa
1. constant functionforp =0andp =1
2. constant function forall 0 <p <1
3. decreasing function forall 0 <p <1
4. non-monotone function forall 0 <p <1

A & Xy, X,

2Axe A% x>0

fes =1 y Nid

q fAprer 3T TR Aefeos gfded g1 Jar
A>0TH A Iradl gl difdd g fawT
IR&eTeT N TR a >0 I U&7 | §H
TAETIT FAT TS & T
Ho:A <1 §ATH Hy: 1> 1.
ar o & @ Fla-a adr §2
1. THTATAT: AFATH GAETOT 3 T Fl ¢
YEox <cp, T nd AT ¢, <cpy &
Y|

2. ThAHATAT: AFddH GTOT 30 FT H g
noxt<d, G nd fOvd, <d,, F
ary|
3. THTATAT: AFddH GU&T0T 30 & Hl g
Yhox < cp, T nd RUc, <, &
qry|
4, THTAAT: AFddH TNET0T 3T FT FT &
noxt<d, G nd Ovd,,, <d, F
ary|

Let X;,---, X,, be a random sample from

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

Here 2 > 0 is an unknown parameter. It is
desired to test the following hypothesis at
level « > 0. We want to test

32

115.

115.

HO:A < 1 vs Hl:ﬂ. > 1.
Then which of the following are true?

n
1. UMP testis of the formE x; < Cp,
i=1
with ¢, < ¢,41 forall n.

n
2. UMP test is of the form Z x? <d,
i=1
with d,, < d, 1 for all n.

n
3. UMP testis of the formz x; < cp,
i=1
with ¢, 1 < ¢, forall n.

n
4. UMP test is of the form Z x? <d,
i=1
with d,, 41 < d,, for all n.

AW &R X, X, T@HE. N, 1) &l
Hy:u =0 §oTH Hy:p >0 o GN&T0T &7
gea gl A & p,(u ), gfed 3w
n W IR, y W, AT a &
UHHATAd: AeFddH GUETOT d i Sl
fAfgse Far &1 ar BT Fya 7 F FiA-
T HEr e

1 limy opp(a)=1Vu>0va>0
Cimyopp(a)=avn=1 Va>0

2
3. limgop,(,@) =0Vvn=1 vu>0
4. limg_ 1 pr(,a) =0Vvn=1,vu>0

Let X;,--- X, beiid. N(u,1). Itis
proposed to test Hy: 4 = 0 versus

Hy:u > 0. Let p,(u, @) 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?

1 limepy(a)=1Vu>0Vva>0.
2. limy_opp(ma)=a Vn=1 Va>0.
3. limyop,(,a) =0Vn=1 Vu>0.
4. limg,; pp(,a) = 0Vn=1,vu>0.



116. 4 sHEAT Hr UH AT ¥ FHAT ar H

116.

117.

Th gfded fH@er Sar g, A#ET &
Jqard A WRshdr vd yidede g Erde
& Y| gARE & sHhEdr 1,2,33JUT 4 &
foT sarer aor wRsart § p, = 0.2,p, =
0.3,p; = 0.1 TT p, =04 | A & idr
shs & fav 3wafRa @ &1 A9 §
y,i=1,234 ®# & idf sws Hir
Hadud wiRear & n, @fEse | ar g,
AT FHESA i qAT T gEA AdeAT
Wl & my;, i<ji j=1234 a
et et 7 & Fla-0 T &2
1. AE IET AT Teh ATHAT 3Teholdh &
T=(3)S¥, St A e & s
F FH gl

2. m = 0.36, Ty, = 0.51.
3. T, = 0.12.
4, 7T1+7T2+7T3+7T4_=2.

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, =03,p3 =0.1 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  unit be y;i=
1,2,3,4. Let m; denote the inclusion
probability of the i-th unit and 7;; the joint
inclusion probability of units i and j,
i<ji j=1,23,4. Then, which of the
following statements are correct?

1. T= (1) Y2t s an unbiased estimator of
2 pi

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

2. m; = 0.36,T, = 0.51.

Ty, = 0.12.

4.y + my + 3+ = 2.

w

3x + 4y F1 HfHdHAE0T, gfaadt
x =0, y =0, x <3,
%x+y$4, x+y<5.
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& HdId | TFd #F F Fla-q F@@r g2
1. 3feJheldd AT g 19.
. 3eIgeldH H § 18.
. (3,2) GHIA HidT & Teh WA foig &
(3.5) geare widt @ v e g B

A WD

Maximize 3x + 4y subject to
x =0, y =0,
%x+ys4, x+y<5.

x <3,

Which among the following are correct?

1. The optimal value is 19.

2. The optimal value is 18.

3. (3,2) is an extreme point of the feasible
region.

4, (3%) is an extreme point of the feasible
region.

A & X, Xy, o, Xppyq AT (0 —1,0 +

1) W T&h THTAT §cod I Aprem aram

& Irefoos gfded §1 A R

T, = X, 9fcger Are,

T, = X, 9fded] ALIH qr

T, =222, 0% oI e g1 ar et

FYA F F AT T 2

1. 0 & fow 1, faEh &

2. T, AT T,aldAt T, &7 3196t 3if8s
HLa gl

3. 6 & ToT g At 3eheleh 3TRAT B

4. 6 % T T, v gaica gfaeds ¢

Let X;,X,, -+, Xon41 De a random sample
from a uniform distribution on the interval
@—-1,0+1). Let

T, = X, the sample mean,

T, = X, the sample median, and

be three estimators of 8. Then, which of the
following statements are correct?

1. T; is consistent for 8.

2. Both T; and T, are more efficient than T;.
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3. All the three estimators are unbiased for 6.

4. T, is a sufficient statistic for 6.

v 399UR, bW@s, 9fdHid r, @S @AM k,
dur PIAd: FIHS TrId A FFd Th
Hqford 3qOT @S ffiEwedem d W faEw|
d E@RT 9 I} 3ihst & T A= fad
qRumA gfddAe AR e sy 7 &
FiT-AT (F) FE 8(8)?
1. I k=2 § arf 3iffecusr dag gl
2. d & U 3FHARAAT b > v AT &
3. U TG 3UaR weAdr &
Feaad WS FATRTT 3Thorh
(A L31.31M.) HT JEROT 3R B
4. ar oifee 3TaR fawaEant & 43373
& dF #T FETEIT YT B

Consider a balanced incomplete block

design d with v treatments, b blocks,

replication r, block size k and pairwise

concurrence parameter A.  Assume the

standard fixed effects model for the data

obtained 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.

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

4. The covariance between the BLUES of two

orthogonal treatment contrasts is zero.

faegd aRwat 1,2, 3 AT 9oR & "k
3TN A v Ia § o e R A
AT =T §

Circuit 1

(e}

(A}

Circuit 2

34

120.

]l
LC ]

— . S

A ]
LA ]

Circuit 3

A foh el gcl # T & T TiehdT p
qUT T g ¥ TG fahel gid 1 Al
5 q, = siferea (IRw @ Fawer 7@ g,
i=123.0<p<1 & fAv g7 9a &
1. q3 > q;. 2. q1=q,.
3. 9, >qq. 4. q, > qs.

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

Circuit 1

e}

(a]

Circuit 2

5 [

[a ]
LA ]
Circuit 3

Suppose that each of the three components
fail with probability p and independently of
each other. Let q; = Prob (Circuit i does not
fail); i = 1,2,3. For0 <p < 1, we have

1 g3>q. 2. q1=q>.

3. 92> q1. 4. q2 > q3.
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