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s ‘s /| PART A

v 16.2 AL WY dEY F T & 2 ;oL IR
sory ¥i e s, ToTE wreEe 22 O A
¥ &7 anl & v S @ Reaen dar see
afee?

1. 354 2. 7.04.
3. 14.04 4, 22,09

A 16.2 m long wooden log has 2 uniforti
diameter of 2 m. To what length the log
should be cut to obtain a piece of 22 m’
volume?

i. 35m 2. 7.0m

3. 140m 4, 220m

Bt sifae 3w Far 2

1.7 2.9

3.3 4. 1

What is the last digit of 77°?

1.7 2.9

3.3 4. 1
U AT HST & T Has @ a0 6

ez e ¥ ugd IR #F waot gand &
gwad A 60, 30, 20 dur 15 §1 IR
v freifRa wH ¥, o el o efvsdl A
m-gaaﬁﬁmwawmg?

1. 10a5
3. 159 15

2. 4972
4, 12 9 10

A lucky man finds 6 pots of gold coins.
He counts the coins in the first four pots
to be 60, 30, 20 and 15, respectively. If
there is a definite progression, what
would be the numbers of coins in the
next two pots?

Downloaded From : http://www.ugcnetportal.com

Downloaded From : http://www.ugcnetportal.com

1. i0and5 2.

3. 15and 15 4,

wer A s At ;
Fr 30 fiee gl W
ELRiG # ugmer g B
OG-
ATF 40 THFC IEHT TF
fiee & fauw ﬁ“‘%ﬁ; T
gy feread T W oue
el ¥ W mW gv PR e
afy @ 3% & aw W Al
AT & fow gy W

1. 85 e 2. 155 f5se
3. 135 faee 4. | 8 Fen

A bee leaves its hive in the moming and
after flying for 30 minutes due south
reaches a garden and spends 5 minutes
collecting honey. Then it flies for 40
minutes due west and collects honey in
another garden for 10 minutes. Then it
returns fo the hive taking the shoriest
route. How long was the bee away from
its hive? (Assume that the bee flics at
gonstant speed)

1, 85 min 2. 155 min
3. 135 min 4, Lessthan 1 hour

12ﬁf ﬁ?*ﬁﬁ??ﬁzﬁwfﬁw

ﬁgﬁﬁ@@rqﬁﬁaﬁm YT H
g ﬁ AT T TH wEue w0 OSEE B
wefl oAU = uEEs U Wiy TEr 7T sEe
1 afy St oy it e ¥ A T
F freell gl uT YrEe Tl 6 R SIEE?

1.16 #. 2.
3.12 4% 4.
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5. A bird perched at the top of a 12 m high 7. @ o oo aﬁmm afyer 7 fiig
tree sees a centipede moving towards the uefes T Q 'g#r ¥ osw ﬁg ¥
base of the tree from a distance equal to " o
twice the helght of the tree. The bird flies s OABH et i sl e ¥7
along a straight line to catch the centipede. (STET ZAOB = x Y37 B)
If both move at the same speed, at what _ » ' A
“of the tree will the
centipede be picke ‘.p.bv xhe;bqrd?
1 16m 2.9m S
3,12 ' 4, 14 :
" "o vE- 2. %
6. UH HE R F v A W aF BF @t w 3, X 4 =
TRl 5 EE W wa Ay W @ e o L
N a; ﬁ 1 \ m’ s ‘ . .
AR o o ¥ - 7. Anpoint is chosen at random from a circular
A | 8 disc shown below. What Is the probability
that the point lies in the sector OAB?
b c
1. 2 2, 4 (where ZAOB = x radians)
3. 5 4, 6
L= 2 %
X X
3 o Yo

least length of pathf.' The number of .8,
ways in which it can do so 1s S ‘

o R % i afor @ & W
WrEfdd v yewrr fRvon, smafaa fwer &
animﬁm%(ﬁsras‘rm)m@amﬁa

o e P T i e B & d @
, | . g § |
.2 2 4 | ' 1. R 2. R«/i
3. .5 4. 6 ‘ '
3. 2R - 4. RV3
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9.

9.

A ray of light, after getting reflected
twice from a hemispherical mirror of
radius R (sec the above figure), emerges
parallel to the incident ray.  The
separation of the original incident ray
and the final reflected ray is

2. RV2
4. RY3

UF ST 8 fmam @t Jur 2 fFam il @
s 't e o fr osmar Ear ¥
TN & $o 8@ 0 3R 385% @A
goe &1 qidr fAeamRT 10 fFarassr arar
e samar) FHRRT & gar @ & oeh
& Hex " g Ui F AW 1/2087 1/10aT

1. R
3. 2R
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10.

10.

11.

ST aaiT "ed &1 Ul F er Bl &

a3 9.25 fham. arm R gAR F e
f&am. o= $r @l A

1. 0.5 kg 2.
3. 2 kg. 4,

1 kg.
3 kg

A king ordered that a golden crown be

~ made for him from 8 kg of gold and 2 kg of

silver. The goldsmith took away some
amount of gold and replaced it by an equal
amount of silver and the crown when made,
weighed 10 kg. Archimedes knew that
under water gold lost 1/20™ of its weight,
while silver lost 1/10™ When the crown
was weighed under water, it was 9.25 kg.
How much gold was stolen by the
goldsmith? '

11.
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I. 0.5 ke 2.
3. 2 kg -4,

1 ke.
3 kg

vE Oy A AT aur der gEat & e @
FUT, 7:35 T FAT &Y
1. 0 2.
3. 195 4,

17.5
20

What is the angie between the minute and
hour hands of a clock at 7:357

17.5
20°

i. o 2.
3. 195 4.

Hdifedt &1 vw Fan, B A & B g @&
Toelt &, FUr R T F Mg A Woamw
el g1 weh difewr wEm wfy @ wedr §
aur R o g w ufy dwvs o Hfifear
R AMDNTE tw S AT B
& o H 0P ere worar & fedr 8 &
A BB T $ arar & e ag rael avw
e g% fifedt & et

1. 120 2. 60

3. 240 4. 180

A stream of ants go from point A to point
B and return to A along the same path.
All the ants move at a constant speed and
from any given point 2 ants pass per
second one way. It takes 1 minute for an
ant to go from A to B. How many
returning ants will an ant meet in its
journey from A to B?

2. 60
180

1. 120
3. 240 4.
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12.

YA

FL g 3wam_maﬁwﬁrmv

& q"gmrfrma?maarmﬁﬂw
arm sdet ol w3 §

Siw ®IS

12, | .
The capacity of the conical vessel shown
above is V. It is filled with water upto

half its height. The volume of water in
the vessel is '

|4 14
L5 2. -
4 v
3. 5 ~4. i

13, ool @ qr ol vh sgd 9 & wr i
ot aer g Wl A & Y AR H FErE
wrelr R oar ¥l frae feat & are
# 10% & " qIE F Seem?

1. @& 2, &
3. @ 4. WX

13. A large tank filled with water is to be
emptied by removing half of the water
present in it everyday. After how many
days will there be closest to 10% water left

in'the tank?
1. One 2. Two
3. Three 4. Four
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14, n wr wpRE dE ¥ AR of R ¥
ot 3t & et Y B

(A) nfawer &

(B) n® Rrwa ¥

() n"wx g

1. %FTA 2. &awrB
3. FaaC

4,  FTSTA dU B

14. n is a natural number. If n® is odd, which of
the following is true?

{(A) nis odd
(B) n*is odd '
(C) n*is even ‘
1. Aonly 2. B only
" 3. Conly 4. AandBonly
15, FATT FF FOTHFAT (xy + y1) (Xa + V) ++(Xa0 + Ya0)
o fega O § e W ug gier
o= dhger U x aYr TR Wy g
1. 1 2.8
3. 10 4. 20

15. Suppose you expand the prod‘uct (%3 + yi) (x2
+ 92+ +(Xz0 + V20). How many terms will have
only one x and rest y’s?

1.1 2. 5
3. .10 4.2

16. vt Rer & R df¥erdt o acelt #r wea
gier wnfew

1. 128120 2. 13720
3. 13@wr21 4. 10@duril
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i8. in the figure below the numbers of circles in
the blank rows must be

1. 1Z2and 20. 2. 13and 20 19,
3. iZand2i 4, i10and 11

17. g ww v oy # & 39 ¥ g
{w) =y 3y (¢} 7 Sifwa aa §, o e
ATy s O @it F e o o ol
& o wEd?

L 2,

w-—S/ w\/\

- L

17. If we plot the weight (w) versus age (t)
of a child in a graph, the one that will
never be obtained from amongst the four
graphs given below is

i 2. 20
w " w :
< o
Lied (2
3, 4.W
t— Lid

18. Find the missing number:
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-y B 19=

20.

THE U BEERTT 27+ axth=0 @
e gv v el F o 3 Tad A A
A& 6 &y 2 ) sEin gay R a b
& AT AT W HF 6 quwr | a g qr
b % W& AT, e w4 §?

. 7 &ur 12 2. 3 a4
3. -7 @ur 12 4, 8 aur12

In solving a gquadratic equation of the form
22 + ax+b=0 , one student took the wrong
value of ¢ and got the roots as 6 and 2;
while another student took the wrong vaiue
of b and got the roots as 6 and 1. What are
the correct valies of o and b, respectively?

1. 7and 12 2. 3and4
3. -7and 12 4. Zand 12

& degdt & @ fr gl 6 oA ¥
1:50000 FUT 1:5000 AT & #Fal F s
s & g werer: v gle

1. 12337 @12 aA.

2. 2% a1z

3. 12097 duri2 dd

4. 129 Furi20. A

The distance between two oil rigs is 6km.
What will be the distance betwsen these
rigs in maps of 1:50000 and 1:5000 scales,
respectively?

1. 12¢mand 1.2 cm

2. 2 cmand 12 cm

3. 120cmand 12 cm

4., 12 cmand 120 em
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T '@’ PART ‘B’
21, ﬁm%@aﬁmﬁwwﬁaﬁlz 3x,|-2xzzma¢maﬁiurﬁmtﬁ
L.xi x>t
Z.x: I~x§<5
3. 2x; 30, 5 6

4, 2% 132, 56 % WA | GHEAT
1. &1 s 3alleg & &l

2, FT AUTY TH AN g &
3, % TF @ 0% gvead g Bl

4, T PIE GEHIT g a6l ¢l
21, Consider the following linear programming problem:

Maximlie z = 3%, + 2X,
subject to

Lo oxtxal

2, X+ X, S 5

3, 2% -3x,56

4. "’2X1 + 3X2 <6 -

The problem has .

1, an unbounded solution "~ _ ‘ )

2., ~ exactly one optimal solution ‘ -

3. more than one optimal solution
4, nofeasible solutions

22, (X, ¥) SfAEX GEIART ST Ny(0,0, 1, 1, p),~1 <p < | & JHROT &Il &1
1. Fae afy p=0 & ar X+ ey ¥ agada )
2. A A p<0 F Al X+YaAWX-Y yAgasfad §
3. Faer 4R p>0 ¥ A X+ YaUrX- Y srgamaa &
4. p% T et & RC X+ Y AU - ¥ Hegadoe ¥

22 (X, v) follows thre bivariate normal distribution N»(0, 0, 1, 1, p), 1< p <1
Then,
1. X+Yand X~ Yare uncorrelated onl'y if p=0
2.  X+Yand X-—Yare uncorrelated only if £<0
3. X+VYand X~Yareuncorrelated only if p>0
4

X+Yand X~ -Vare uncorrelated for all values of p o

23, mﬁﬁsUl,Uz',. T auT AedEAE: dRta aefew W §, aaﬁﬁﬁwam
(01)qrwuaraumazﬁ%1a‘rhmp(v+ +U 2)¢r3ﬂ?a?a

2. ¢ W 9% I F GA gl
¢ dur 9% U & GA &l
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4, %amag%%w’s‘l

23. Let Uy, U,, ... be independent and identically distributed random variables each having a uniform

distribution on (0, 1). Then lim }’(U1 +--+ U, S%n)

1. does not exist
2. existsand equals 0
3. exists and equals 1.

3
4. exists and equals Z

24. gfaurd O X7 +20x+V =0 R ST U aw v (1, 2, 3)Q GEe Skt
F WY T U AEfRedd: g o & A wleRer & ot gt & aratae @

Fr ey &
2
. =
3
2 L
2
5. 1
9
1
4, =
3

24. Consider the quadratic equation x* +2Ux+V =0 where U and V are chosen independently and
randomly from {1, 2, 3} with equal probabilities. Then the probability that the equation has both
roots real equals

. 2
3
2 1L
2
3. 7
9
s L
3

25 R?°# ot i gwfRedt w femy
(a)Al= { ('2’ O)’ (2: O)» (O: '2)5 (0’ 2)5 ('15 "1)9 ('11 1): (ls 'l)’ (l’ 1) }
(b)A2= { (O’ 0)7 ('15 1): (15 1)5 ('25 3)5 (2’ 3)5 ('3’ 6)7 (35 6)}
(€) 45={(-3,0),(-2,0),(0,0), (1, 0),(2,0), 3, 1)} .
A 6 & @Al @ vw Rig aefeow: i o &, aafe A ¥ Rl w=h fig
X, v),i=1,23 & AEag = §Ul d WEWET (X, Y) F %87 7= gua AR

3TUAH g
Loi=1
2. i=2
3. i=3
4. i=2QUT =3

$/46 BJ13-4CH—2
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25, Consider the following three populations in R*:
(a) Ag= ( «): O); (21 0); (OI ?)l (OI ?)I (-:I,, "'1)i ('11 1); (11 "1)i (11 1) )
(b) Ay = { (O: @)I ("1; 1)/ (14 j), (?I 3); (ZI 3)1 ("31 6): (31 6) }
(C) My ( <"3: @): ("21 0): (OI O): (1' 0); (2r O)I (3r 1)}

Suppose ene point is selected at random from each population, the point from papulation A; being
labeled {6, ¥), i = 4, 2, 3. Then the absolute value of
Cov(X;, V) will be highest for

1. =1
20 i=2
3. =3
4, i=2andi=3d

96, fawer Vdw wided v el veat ) breis=l,w,n, B23
it ¢, O pucHe: dor wauTaaer: dfe, ATGT QT qUT SR of @ YFd T
st A SIGpoRT Y Ay arefe T §1 e wmewt F & i o ae e
L g b & nfewaer denfie et w1 gder e ¢ '
0. q @O b E RS WA el w1 gher fewca 8, W ¥ sefac A
agi ' ~
3. 6" 1T Tonfder Inwee & AP wE ¢
4. o b % T donfdar e sTTaREr wE §)

26. Consider the following linear model
Yiear () hre;i=1,u,n n23

where e/s are independent and identically distrbuted random varlables following normal
distribution with mean zero and variance o, Which of the following statements is correct?

‘the maximurm likelihood estimators of a and b always exist

1.
2. The maximum likelihood estimators of a and b always exist, but they may not be unique
3, The maximum likelihood estimator of o* does not exist

4. The maximum likelihood estimators of a and b are not consistent

27, @y el & vw wAReR |7 o e g e sl % AYH TaFa: JUT GaiaHIAT
sfea urefonw v € fenT O @ U AT | % OV ST T IEOT AT !
efar w wenflre 3T §

1. J
2. 172
3. 372
4. 2

77, Consider a parallel system with two components. The lifetimes of the two components are
independent and identically distributed random variables. each following an exponential
distribution with mean 1. The expected lifetime of the system is ‘

1.1
2. 1/2
3. 32
4. 2
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28. WA AU [, b] T Hei &5 £ g &UTH TG e § oA Tl e e in ad
gx) <h() 81 A & P ={aa<a <a <. <a bl
P& g & g7 £ & vl qor oy Sewy onreRl & 4
T T & g oAU k& A B wual & @ s @
L AR UBP-UGP<IAU @ )L P)<!

2. ARL M P)~LEP) <1 AU (g P)~Lg Pi<t
3. WRUMP-LEP)<IAU R P - ug P <1
4, ARLMP)-UFEP) <1 AU P)-Lg Pj<i

28, Letf, g and h be bounded functions on the closed interval {a, 5],

allx € [a,b]. Let P={a=as<a; < <... <a,= b} be & pariition of
P) and L (f, P), the upper and lower Riemann sums of / wi
similarly for g and . Which of the following statements is neces

UM P)-UGF P)<lthenUfg P)-Lg Pi<]

L P)-LGP)<lthenU(g P)-L{g P)<]

UM P)--L{P)<1thenU(g P)~L(g P)<1

L, P)-U P)<lthenU(g P)—L(g P) <1

B R

29. N BF X0, X, ..., X, COFHA: aw gadwEEa: e oeRow av § Sea

L, i-1 Tow v = )
FI(0,1) I TF UHEHA e &l STE a,=—k~a'mﬁ,z b= B L e
k L

¥ foT o= ek wEeIEd @i el & Wiy 5H Fpul & HiEH
& e (a,,b, |7 Aeat & d@wan N, &1 A v aur NF

I. 0

2. —nli?
3. nik
4, 12

29. Let X;, X5, ... , X, be independent and identically distributed random vari
uniform dlstnbutlon on (0,1). Consider the histogram of these vaiu 5 with

intervals given by {(a b] i=1,2,..,,k} where a,r-i;—, and b = a, + -

70

number of values in the interval (a,.,b,.]. Then the covariance of Ny and H s

1. 0
2. -nj/ik?
3. n/k
4, 1/2
30. = Mzwx" R g &
1. Fad x=0 & fov
2.3 xe R & T

3.%ad l<x<1 &% fav
4, Fad -1<x<1 % fow
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2+(=D'T

30, The power series Z 7 x" converges
n=0
. only forx =0

|
2. forallx& R

3. onlyfor-1<x<1
4, only for—-1 <x<1

31. mmﬂﬁ#mwsﬁwrwmwmaﬁ%
§=[0,1], T=R

§=(0,1), T=R
§=(0,1), T=(0, 1]

S=R, T=(0,1)

S S

31. In which of the following cases, there is no continuous function ffrom the set § onto the set T?
1. §=[0,1], T=R

2. 5=(0,1), T=R
3, §=(0,1), T=(0,1]
4

. $S=R, T=(0,1)

3 W f(x)=ay+a|x|+a, | 2 ray | xf, x=0 W IcweRT
1. ay,a,a,a,% fel of aer & forw ol & |
2. ay,a,a,,a,% THET 8 AT & oo
3, haw A =0 F fAw
4, ¥ ofg QT o = 0dW 0, =0 & AT ¥

32, The function S(x)=a,+a,|x|+a,|x* +a, [ x[ is differentiable at x =0
1. fornovalues of ay,a,,a,,a,
2, foranyvalue of a),4,,a,,a,
3. onlyif ¢, =0
4. onlyifboth ¢, =0 and a, =0.
33, mﬁﬁaa,bcwaﬁﬁmm%wﬁmu a)’ + (= by’ + (x— ) —oa%qem

areafaE Helt H dEar ) -
1. 18l

2. 2 &l

3. 38l

4. abc % HpA W WY

33, Let a, b, ¢ be distinct real numbers. Then the number of distinct real roots of the equation
{x- a)5+(x bR +(x-c)=0is

1 1
2, 2
3. 3
4 depends on the values of g, b, c.
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34. SE abeRE R*F et qwgeaat & e

2. x? yz—
=<(x,y)eR": +—b—-1a;éb

2 2
:{(x,y)e Rzigz—+2b}—2—£ i,aib}

C={kxy)eR" ax+by+5=0}
={(x,y)e R*: ax=by2}
={(x,y)e]R2:x3+y3 =1}

O e 7 Y FlF-ar @l
1. C @4 D¥gd §, W A, B, E gt a7gi ¥
2. A @9 BEEA &, WJ C,D,Edgd el §l
3. A,BAUTE Hed &, q C, D dea adt 1
4. AT EWE &, Wd B, C, D Hegd 8T §
34. Consider the following subsets of R*, wherea,hb e R.

2 yz_
(xy)eR —+Zz~—la¢b
a

= (x,y)eRz.:z-%%;sl,a;tb}
C={xy)eR* ax+by+5= 0}
D= {(xy)e]R ax = by}
E={(x,y)eR2:x +y =1}

Then which of the following is correct?

Cand D are compact, but A, B, E are not compact.
A and B are compact, but C, D, E are not compact.
A, B and E are compact, but C, D are not compact.
A and E are compact, but B, C, D are not compact.

el N

351=m—n|zr{ +im nEN} T T gt e

1. 18l

2. 28l

3. IRfAaE=® F
4, Fqqd: I=F T
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35. The number of limit points of the set {=l~+»l~: m, ne N} Is
m n

1L 1

2, 2

3. finitely many
4. infinitely many

36. 53087 3 & baH AU T o) & dier @ 8w Awe TR ¥
1. a=20’b=°0, f(x)__. e—st

2 a=-w,b=w, fx)=e>

3. a==-7,b=oo,f(x)=—17
X

1
4, a=-7,bm7,f(x)=‘3';;r
36. Area enclosed between x-axls from a to b and the curve fix) is finite when
1. a=0b=ow, fix)= e
2. a=-m,b=ow, fx=e
1
3. amw7,b=oo,f(x)=—7
x

4 a=-7,b=7, fix)= »1;
. X

3. ﬁmmﬁﬁmmsg@awdaﬁqupm)%?

L. QX Y1/ X)
2. ez

3. 7[X]

4,

My(Z), Z # wfafSedl & @ 2 x 2 3Teygl & aod

87. Which of the following rings is a PID.?
LoQxv/ X
2. 2ol

3. ZIX] , ;

4,  My(Z), the ting of 2 X 2 matrices with entries in Z

38. WHTTH {24x+ 60y +2000z | x,p, zEL} T AYeaH Ul qUiteh AT §?
. 2 _

2. 4
3. 6
4, 24

38. What is the smallest positive integer in the set {24x + 60y + 2000z | x, y, zEZ}?

Eall S
N RN
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39, fars At & @ sla-ar wFwdy &

= 1
1. —pr————
;erl—w/;
5 isinn

2
P

o

3. Z(—l)’l log n

n=l

n ilogn

=l R

39. Which of the following series is convergent?

& 1
- Z‘:’x/n+l—-«/;
5 isinn

2
n=| n

3. i(—l)" log n

n=]
4.; ~
40. H & QW Fc C X' -2 RuSE &9 § aUr 2= v &1 T A Fidal Jd
¥ AR F (R Q@ =aadu[F:Q2)]=ba

1. a=b=7
2. a=b=6
3. a>b
4, a<b

40. Let F c C be the splitting field of X’ — 2 over Q, and z = e*™”, a primitive seventh root of unity. Let

[F: Q(2)] =a and [F: Q(¥/2 )] = b. Then

4l TR WREY 4+ yl=l, z=1% T, R e R x%w%:ﬁ R,

D={(x.3,2) | ¥’ +* #0, z>0 } ¢ e wwrean a7 g &
. z=x"+)’
2. z= (x2+y2)2
3. z= Q-+
4. z= (x2+yz)b2
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41, The solution of the Cauchy problem for the first order PDE

8z Oz
xgg-l-yé—;:z,on D:{(x,y,z) | x* ‘1‘}/2?’-’0, Z>0}/

with the Initlal condition

x4yt =1, z=1
-l

L oz=x"+)

2. z= (x" +.y* )2

3. z= Q-+ )"
4 z= (x2 «!«yz)l/2

42, A, B, CHU k&Y TTH AT AAY §U SGi(—0, ) YT f U Haied areafadm HeT wert
¢, 3w wieRor j;"+y f(x) x & (—o0,00), T HIURT §el &
1, y(x)sAcosx+Bsinx+If(t)sin(x~t)dt

2. yx)= cos(x#—k)+C]£ S(®)sin(x—1)dt
0, :
3. yx)=Acos x+Bs1nx+]£f(x»nt‘)sintdt

4. Yx)= Acos x+Bsmx+ff(x-i tcostdt

42, The general solutlon of the dlfferentlal equation

dy
de
{where A, B, C and k are arbitrary constants}

ot p= f(X), xe(—oo oo) where f is a continuous, real-valued function on (-, ), is

1. @) =Acos»x+thinx+J'f(t) sin(x—t)dt
. ° »
2. p(x) = cos(x+k)+C[ f(t)sin(x~r)dt
0
3.  y(x)= Acos x_‘+Bsinx+J‘f(x—t)sin tdt
' 0

4,  y(x)="Acos x+Bsinx+J'f(x+t)cos.tdt
' ‘ 0
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NIRRF A GHET (IHAR) %zyz,y(O)zl,(x,y)e R xR ¥ fagr ar A &1 &

EfadT g #T 3ieaca 39 9 ¥
1. (—0, )
2. (~o0, 1)
3. (-2,2)
4, (-1, @)

43, Consider the initial value probiem (IVP)

o,
==y P0)=1,{x y)e R xR.
& »o) xy

Then there exists a unigque solution of the IVP on

1. {00, a0}
2. (o, 1)
3. (=2,2)

4, (-1, »)

. u  u
44. 3RS 3raehel FHEFOT —- - y——=0
oy ox

1. & y<0 & fav aredfas sffeanfoE awt & o ggra &)
2.®y> 0% fow aafes wffeenfow a8 §) .
3. & y=0% U sar W@ sffaanfs awt & gere & w0 & §
4. F y=0% AT, gfam gl 61 arad 3ffoenfs F w7 & §

44', The partial differential equation —aa—;—l;—y%

two families of real characteristic curves for y< 0

no real characteristics fory > 0

vertical lines as a family of characteristic curves fory =0
branches of quadratic curves as characteristics for y = 0

=0has

Eall ol o

b
- ! ’ d
45. Sy € Cfla, bR, WS 1(y)=[F(y,y)dx ; yE;lf.y(a):y,, y(b)=y, ]

faurtt ),y & @ & F & gl AR & daa HiRF s@wersr &, 99 5, RE a0
mﬁmmﬁnﬁﬁ:y:y@)mlaﬁmﬁmﬁwwglm
THFA I dlell TF F FH

1. F 319 84T g1
2. % g
oy
oF
3. F—y—=3W
a))l
'a—F,=3ﬁn
oy

$/46 BJM13-4CH—3

4. F—y
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45. Consider the functional

10)= jr(y,y)dx, y=2.

Y@=y, yh)=y,

where y & C’[a, b], Fhas second order continuous partial derivatives with respect to y, /, and
Y1» Y2 are given real numbers. Let y = y(x) be an extremlzmg function for the functional . Then,
along the extremizlng curve : »

1. Fremains constant
5 6F
R
or

! 4
3, F~y~é}~;= constant ‘

4, F ~y'gE, = constant
Y .

'Hﬁf & p(z) aur q(z) & QL‘?THT afFas ag‘il'a & HT p(z)q(z)ﬁ?ﬁfﬂ?ﬁ & aur daer afy
L. p(z) 3T 1

2. p(2)q(z) AT B

3. q(z) 3R F

+ PE)gE)I Bl

46. Letp(z), q(z) be two non-zero complex polynomials, Then p(z)q(z) is analytic |f and only if

1. p(z)is constant

2. p(z)q(z) is constant
3. q(z)is a constant
4,

756] (2)is a constant

47. HﬁzlamZZWHﬁnﬂmm%mﬁ:|z,|—;zz|—1aan z,+z2—1% a’rm?mf
A 2 Wz, aur-1 o arel P e

1. wHeTg g wifgel ‘

2. FEHIOT gl AR .

3. WACTAETE g WIRT, W IHavdend: mrangaé’n

43rfttxas’ruﬁu‘3‘mm%trl :

47. If 2 and z, are distinct complex numbers such that {z,| = |z,| =1and z;+ z; = 1, then the
triangle in the complex plane with z,, z, and ~1 as vertices ' '

must be equilateral

must be right-angled

must be isosceles, but not necessarlly equﬂateral

must be obtuse an_gled

ENRTINI
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48. F R S, W0 abc,dcRE RAT FHTEA (a,b) x (c,d) B Jeaid F ard R* &
ageaA  "iedla & &L =l a, beRc>0% for  wHTy
{(x,y):(x—-a)2+(y—b)2<c} F AT H arel ogean @feufa & g @l
a,beRc>0 & BT wge=d {(x,p):k—al+|y-b|<c}F 3ada & awr
wrea ey §1 BT # & S vl
. Jy=J,=J,

2. J &J,cJ;
3. J,&J,ed
4. J,¢J, ¢,
48. Let J; be the smallest topology on R2 containing the sets

(a,bYx(c,d) foralla,b,c,deR;

J, be the smallest topology containing the sets

{(x,y) : (x—a)2 +(y——b)2< c} forall a, beR,c>0;
Js be the smallest topology containing the sets
{x,):lx—a|+|y-b|<c} forall a, beR,c>0.
Which of the following is true?

LJ=J,=J,
2. JigJ,cJ,
3. J,&J,c
4, J,GJ,cJ,
49. AT IR IUTARe o R’ gl (1,0,-1) & Sfda R’ sqwseay & W AH|
W ¥ wifRE q3F F T IR e & @ 3w P
L {(10,1),(0,1,0)}
2. {(L21),(011)}
3. {(212).(4.2.4)} |
4. {(2-1.2).(13.1).(-1,-1,-1)}

49. Consider R3 with the standard inner product. Let W be the subspace of R3 spanned by (1,0, -1).
Which of the following is a basis for the orthogonal complement of W?

1 {(10.1).(01,0)} "

2 {(1.21),(0.1)}

3. {(21,2),(4.2.4)}

4 {(2-1,2),(13.1).(-1,-1,-1)}

50. THIRA HIﬁ'éFIUTy(x)=x_jxy(,)d, ; yeCll,x) &l gl %

L y=x(l-inx)"

1
X——

2. y=xe *(x-1)+x
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{i-s*)2 -

3. y=xe
4, ymx‘mx(e"’ -e){

_50. The integral equation

ORES f w@dt 5 yeC'l, A?)

has the solution
1L y=x(l-inx)

L
2 y=xe 2(x-1)+x

3 y= x(l~x’)/2

4. y=x-x(e" He)
51, & 3esl aely oo & welreor ﬁm»sinx‘ﬂ“ﬁﬂﬁ aﬁxm‘zntmﬁvras’r

fafdse wvar g1 wfeda: wmﬁw*ﬁv SEl o @ b 3] §, g
ST &, gy

1. x()=acosht+bsinht
2, x(®O=a+bt

3. x(t) = ae' + be

4 x()=acost +bsint

51. Consider the equation of an ideal planar pendulum given by
Zx B
:1"2—*«—" wnx
where x denotes the angle of 'displacement. For sufficiently small angles of displacement, the
solution Is guven by (where a, b are constant) :

1. x(ty=acosht+bsinht
" 2. x(t)=a+bt
3. x(t) =ae’ + be™
4. x{t)=acost +bsint
52, -qﬁ- W X1s X251 ‘IW % HTJ’I,J’z,- ,.Vna; za 1) W Fﬂ?ﬁ' Q-T m 313]35“1] .
aaé‘ahagqap(x)asram Mt po) =y, (1 < i < mygl, & :

2. n—-l

3. <n-1
4, <n .

52. If the points x,, X,,..., X, are distinct, then for arbitrary real values Yu Y2 . ¥a the degree of the
unique interpolating polynomial p(x) such thatp(x) =y, (1 <7 < n)is

n
n-1
<n-1
<n

PwNe
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53. & T gorer (X, Y)W weyor §
X 1775 [9 Tur |3
Y [20[68 58 [70 |181 |37

A % Iwed swst W ouiRa X awry & @w & Reowws g Ruadds
EHAY T HAT: W r, F AR eI g AT P S slm arad ¥

-hb).h))—‘

. p=1r=1
O<r<l,r=1
p=1,0<r<1
O<r<1l,0<r<1

53. Suppose observations on the pair (X, Y) are:

X

1

7

5

9

11

Y

20

68

58

70

181

37

Let r, and r, respectively denote the Pearson’s and Spearman’s rank correlation coefficient
between X and Y based on the above data. Then which of the following is true?

Eall ol ol o

r=1,r=1
O<r,<1,r,=1
rh=10<r<1
0<rp<1,0<r,<1

54, meﬁmmﬁp-ﬂma;magﬁm##ﬁmﬁmm

adt

1. adreror uidesls & A

2. fausolm ulwegar & e ofieror ufdgdsr &1 s
3. ariear 1 'R

4. e THYES § AT SRS

54.In a hypothesis-testing problem, which of the following is NOT required in order to compute the

p-value?

1. Value of the test statistic

2. Distribution of the test statistic under the null hypothesis
3. The level of significance
4

Whether the test is one-sided or two-sided

55. Uw UF FWHOT T R'F & WA F 90° SWOMAS gA ¥ AE FAT HUR

[o} [ e e e
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K ~1]
1.
-1 0
) 0 1

-1 0

; [0 1
Lo

‘4‘0~1
‘1 0

L.

55.A linear transformation T rotates each vector in R2 clockwise through 90°. The matrix T relative to

1110
the standard ordered basis ([0} [ID is
0 -1 o
1.
” -1 0
) [0 1
'_~rl 0
0 17
3.
|1 0

« 4'0~«1
11 0

-

- 56. nﬁﬁ;ru&"»n&"wmwmﬁmmﬁﬁmmmaﬁ%ﬁ”
e e &7
L FTam (D =n
2. S (7) = AT (1) =n
3. SfQ (7)) + YEAA(D) =
4, S (T) - gt (1) =n

56, Let T: R” — R" be a linear transformation. Wthh of the following statements lmplles that T is

bijective?

1 NuIIity(T)=n

2. Rank (T)= Nullity (T)=n

3. Rank (T) + Nullity {T) =n

4. Rank (T) - Nullity (T} =n
- - o [135 a 13 -
57 SEla,be RE AW HA={0 1 7 9 b| | & FUT 1 il

B 00 1 1115
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Ladar p& W AET #1 3facT § e R 4 w9 R@ea w@ay §

2.0 AU b W AT F Hfeaer & Oh BT Ax=0%F S x~0 gy &

3.a FUT b F W AT F AT AR dRFaat R F AR swwean @1 aww e
4. a AW b X AW w1 3feaT § Taw v sy @) =2 &

1 3 5 a 13 :
57. Let A={0 1 7 9 b | wherea,b e R. Choose the correct statement.
0 0 1 11 15

There exist values of a and b for which the columns of A are linearly independent.
There exist values of ¢ and b for which Ax = 0 has x = 0 as the only solution.

For all values of @ and b the rows of A span a 3-dimensional subspace of R®
There exist values of a and b for which rank{A) = 2.

|58, IR 168 P ARV g FGARN R 7 A G B swrwHSTA B wwr wwd
1. 1
2. 7
3. 8
4. 28

58. Let G be a simple group of order 168. What is the number of subgroups of G of order 7?

£WN
N O N

59. 7 & X, auT X, Taeaw awr wadiew dfeq o w ¥ e @ & AT o0
¥ UH TRUCEH Fed FOFTEO @ ¥, HAld I fAwar e wer

f,,(x);—‘;—e'”g,0<x<oo,0<9<00@f fear e #1 & BT F @ T W R
Tg G o W fF X+ X, =8, X, &7 9RAGH) oo
| e &, Ay -;—%mamsvﬁm)mxz 6 & faT gaiea g

2. IETAH &, Aeg fgtmmsﬂﬁvx,% 8 & fow gafca 7E7 &)

. THTA (0, 1) § J97 s09fT X, +Y, 0 & v gaieg #
4. THEATA (0,10) & TUT FEIAT X, +X, 0 & fav gdicg 78 &

(5]

59. Suppose X; and X; are independent and identically distributed random variables each following an
exponential  distribution with mean 8, ie, the common pdf is given by

f,,(x)z%e'”g,O<x<oo,0<6<oo.

Then which of the following is true?
Conditional distribution of X, given X, + X; = t is
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1. exponential with mean é and hence X, +X; Is sufficlent for 6,

: 7]
2. exponential with mean -t~2—~ and hence X; + X, Is not sufficient for €.

3. uniform (0,t) and hence X, +X, is sufficient for 6.

) 4. uniform (0, td) and hence X, +X; is not sufficient for 6,

60. Nmﬁmmﬁmnwwmwmmwéam
(wmmma)ﬁmm%laq?ﬁwﬁamwwaﬁrm%

. n[IN(NNl)]‘
+ ()]
]

60. A slmple random sample of size n is drawn with replacement (SRSWR) from a population of N
units. The expected number of distinct units in the sample is

661

; N[ N1
4 ]v[l ”(N 1]
N
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61, AT A RS FEET FHEER ¥ = flx, v yixg) = vo & TEUEHT FT U WEYT 4
T v wh-gEr At & e &
ylor b} = p{x) + wafilx, v+ ws £ {2, v
Fulx, v} = hflx, y)
F (X: y};hf{)"+ Cih,}/%’[ﬁ:a),

VT T wy, v, TR & EROT a7 ¥ afs avies enjar @2 e & fBw gund
¥ (eha, g e o) )1

g & Ov e & @ Sl & wd Aw ¥ mpeer

i W=, wy =Y a=1, f=1

wy=2wy=1;@=1/2, f=1/2

wy=1/3, w, = 2/3; a=3/4, 3=3/4

wi=3/4 w,=1/4; a=2, =2

Ll

61. A Runge-Kutta method for numerically solving the initial-value ordinary differential equation
v = flx, v} vixe = o
is given by {for k small)

yix+ h) = ylx) + wiFidx, y) + wy Fa (x, v)

Fuix, vl = hfix, )
Fylx, yi = hf (x+ oh, y + fIF).

The objective is to determine the constants wy, ws, @ and f such that the above formula is
accurate to order 2 (that is, the error term is O(h%})). Which of the following are correct sets of
values for these constants?

wi=k,w, =¥ a=1, =1
wi=2w,=1;a=1/2, f=1/2
wi=1/3, w, =2/3; a=3/4, f=3/4
wi=3/4, w,=1/4;a=2, fi=2

ERCESN

. et .. dx
62. WIS FWAETOT ¥ FqUNT @ j%m S()=3, x(2)=18 (o $=—" &) 77 T T
¥ s

A ¥ /Ay Rar smar &

1. x=t" 42

15 5 6
2. x=—r 4
7

3. x=5#-2
& x=5+3

§/48 B4 3-ACH—4,
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62. The extremal pf

2 .2

/
X
[-;;—dt,- x(1)=3, %(2)=18
I .
. _dx Lo . .
(where xa;—,?) using Lagrange’s equation is given by which of the following?

voxmtte2
xml‘i t3 »|q rg.
7 7

1
2

3. xabtt-2
4, x=543

63. WWW%BWQ}WWp-ﬁquq et p._gz,qm*é‘; , H A W
Rran| aﬂﬁmﬁ@ﬁaﬁﬂé’r%‘”
1. 39Ea 3T sawer gelevor & fRe wiffe wefieor

L S SN NS S OOy
l-q 1-p -pg p+q 0

2. wiffe weaRor &1 v ger qnb%,:ﬂg'rbamw%f

3. pasrm‘»‘mmpwb—é»l« g

4, Hm'ma?rwgngﬁ—lﬂbyw, ¢ o8t g duwr b I

63.  Consider the first order PDE

p+q=pq where p=~g &
T’ 7= dy’

Then which of the following are correct?

1. The Charpit’s equations for the above PDE reduce to
dx__ dy _dz _ dp _dq
l-qg 1-p =-pg p+q 0 ,
2. Asolution of the Charpit’s equation is q = b, where b is a constant.

. 8, The corresponding value of pis p = bLI

b
4. Asolution of t_he equation is z =-b—lx+by+a, where g and b are constants.

2
64, INEAT-AGT WATAT (TAM) u'+ Au=0, u(O):u’(n):o,u's%,u"Eg—— AEC W
. . . X

| &t @k v s ot @ fAfdse wear ¥ ar e § @ wia 4wl

&

lwﬂ?a@ﬂﬁvﬁmﬂ?aﬁrm%wwaﬁﬁmﬂvﬁwwm
¥wrinraﬁzﬁﬁaﬁaﬂé'§l '

~
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2. YHTE & 3rfererarolt &t | k+ ) §, aur o 3f¥ereol wae {sin(is+‘
1

. TEE & AfFSeol Ak 1) & 9T g 3ifRereon weret {sin (k+1)x} g F1

4. 9HIE & IS avaiE JaaiEm qe @ siftdcs J8 £

2

64. Consider the boundary value problem (BVP)

du d*u
' Au =0, u{(0)=u'(n) =0, u' ~—;— u” E—Tz—, A €C Let k denote a nonnegative integer .
dx dx

Then, which of the following are correct?

1. There exist eigenvalues of the BVP and the corresponding eigenfunctions constitute an
orthogonal set.

2
1
2.  The eigenvalues of the BVP are (k +5J with the corresponding eigenfunctions

fifir L))

3. The eigenvalues of the BVP are (k+1)2 with the corresponding eigenfunctions

{sin(k + ).

4. There exists no nonreal eigenvalue for the BVP.

65. URI¥E FoT WIEGT (YTATE) id‘]i’-zxyf'?, 10)=0, (xy)eR xR X =yl o BeT # A
X

HlA-T wE &2

L & flxy)=xy” th Aty ufaeer & y=0 & R o AT Wy & Ao A
FATU 5T el

2. YA & UH HEfAd g @ 3ifeaca &

3. wATE & Rl e 7 3if%acT et 2

4. THIE & UH G 30w gall &1 wiedea &

65. Consider the initial value problem (ivp) g}i = xy%, y(O): 0, yER xR
x

Then, which of the following are correct?

1. The function flxy}=xy"° does not satisfy a Lipschitz condition with respect to y in any
neighbourhocd of y=0

2. There exists a unique solution for the IVP

3. There exists no solution for the IvP

4.  There exist more than one solution for the IVP

66, IHAT AT FHEAT (TATE) v"=—£ u(0) = u"(1) =0 [0,1] T, a%fue—;f B ﬁfi’
A adx
9T AR AW @ [0,1] WS () Uk aRafdE-A Gad Goe §1 ), B i § s
wer g7
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L. SUQET TR ¥ TAT T WS Gl ¢ ), (% &) E10,axI0,1), ¥
x for0sxs{
(%) {g /orCSxSl

2. [0,4] x [0,1) W 6 a"a‘r G it e &, x—-{,"W —-%tra»‘3r\vrraczra:m|
3, 08 x< ¢ @ £ <xs1 éﬁ‘i%m G(x,g’)wrmﬁmw "= QT TATENA HIal §

4, W 910 GV F Ee § u(x)ﬁ]ﬂgf(é’)d€+fxf(¢)d§

66. Consider the boundary value problem (BVP)

U= f, u(O) u"{1)=0on[0,1],

du d*u
where %' :‘:-r and u” = 77. Assume f (x) is a real-valued continuous function on-[0,1). Then,
ax X"

which of the fo'llowing are correct?

1. The-Green's function G(x, ¢ ), {x, ') €[0,11x[0,1], for the above BVP is
fIx for0gxs
G(x¢)= Jor g
, ¢ forg<xsl
2

0 g G
2. Both Gand .,ég are continuous on [0,1] x [0,1] with %—Thaving a discontinuity along x=¢’
X X

3. Glx ¢ ) satisfies the homogeneous equation u" = 0for0s x< ¢ and ¢ <xs1

4., The solution of the given BVP is u _[é'f {)674 +Ixf é’)d{

67, T fF ATEY | % TNERTAT doA % AT F A TN ALRDF W Xo Xas B

& e et F ¥ @l @ @l B
1. P(X,>log n 3ieidicn: 3t n21% fad) =1
2. P(X,>2log n 3eicd: 3 n21 F fom =1

3. p(_xn>—;«|ogn3wiaa: 3WF n21 & =0

4. P(Xn>logn,x,,+1>log(h-i~ 1) e 3w n21 F AT =0

67. Let Xy, Xy, ... be independent random variables each following exponential distribution with mean

1. Then which of the following statements are correct?

1. P(X,> log n for infinitely manyn>1) =1
2. P(X,>2log n forinfinitely many n 2 1)=1

, 1 .
3, PX.> —2— tog n for infinitely many n 2 =0

4, P(X,>logn, X,»1>log (n+1)for infinitely many n 2 1) =
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68. HE BF X, X, ... TadE: v wdurawe: dfed anefiow uv § OEHA ¥ g @ (0, W
0 THEEAR ST @ e war § Wi wt B, = aveda o, 0, o ) Bl
sl 9 sl dalr 2

Cwfear # 1, 1ot afFafa dar #
Cdes # on(1-T7,) 9% FEEiE g #1
. dew # (-1 aiPafa e §
iR An(i-7) 0 v wiEaRa g ¥

[FE T

=N

68, Let X, X, ... be independent and identically distributed random variables each following a
uniform distribution on {0, 1). Denote T, = max )G, X, ..., X} Then, which of the following
statements are true?

i. T,converges to 1in probability.

2. n{l-T,) converges in distribution.
3. »*1-T,) converges in distribution.
4

«\/;;(l ~T ) converges to 0 in probability.

69, AW BF X, ..., X, ¥ad¥a: gdugAd: §ed afRow av €, wiwar ouaw eee
f(x)=}2f13xze"“ x50, 2>0% @l A BosT wuet F @ o @ we B

1.

2 n

3. —zi 4 T HRAOH Ee B
nio X,

A ﬂn3n

T
i=1

89. let X, ... , X, be independent and identically distributed random variables with probability
density function

A & 3ael e

f(x)zé—ﬂ,gxze" x>0, A>0

Then which of the following statements are true?

2& 1
1. ~Z~— is an unbiased estimator of 4

sy Ay

2. _"_?m
X
i=l

is an unbiased estimator of 4
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3 ._“Zm --1Is a consistent estimator of A
nl—'-l
3n
4, - |§ a consistent estimator of 1
X,
1o}
B H 0 4% 0
7 X0 0 % 0
70, e wafSe(1, 2,3, 4, 5) G wWepwor wif¥wanr egg( 0 0 1 0 0
% K%K 0 % 0
K K K X% 5

dﬁwm&#ﬁqmmw%aﬁlmﬁmmm##aﬁa@rwm

1. maz:mvfr 124W?WW3,5W%I
2. 3raved 1, 2,3, 4 yerreett § aur sravart s it §
3. Qe T v RN feeR deeT §
4. QJGET T U F N PR dear §)

'70. Consider a Markov chain on the state space {1, 2, 3, 4, 5} with transition probability matrix

Kok o040
%0 0 % 0
00 1 0 0
% % 0 % 0
Koh oK KK

Then which of the following statements are true?

States 1, 2, 4 are recurrent and states 3, 5 are transient
States 1, 2, 3, 4 are recurrent and state 5 Is transient
The chain has a unique stationary distribution

The chain has more than one stationary distributions

i B S

71 A T xaary FadT aefow W E SH W (0, 1) W UH HEAR soT
ITaor I ¢ AR fHwes XLy oy aaT/AWA$u@aa‘wafrﬁﬁutm

glar T woat A A wla dagr dr
L. W T ey deaT ol Fy () = 1 Togiay + iy & T STGT &1

2.‘P[W'>0]=1 .
. 3 . !
3. w T Gadt ded Beld Had gl .

R (241
4. W BT FIAY e worT ki (t)= [ i )I{osrsl}+1{/>l} & fear smar g
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71. Let X and ¥ be independent random variables each following a uniform distribution on

0,10, tletWsX IIK oy where i, denotes the indicator function of the set A, Then which of
A

the following statements are true?

1. The cumulative distribution function of W is given by
Fu (t) = Zz[{cs;sl} +1{:>1}

. 1
2. PIW=0Cl= —
3

3. The cumulative distribution function of Wis continuous

4,  The cumulative distribution function of W is given by

L [248) ‘
FW”):(_TJI{OQSI} +[{t>1}

72 "7 & x e aeRos @ § uREar g9 Weld  f(x)=o(x-p)* e ¢
~< <, >0, x>y & AT FEH Beled §
LAY oiF foIT 3T
250 o & AU sgar werer
3. 0¥ FEEF

47T =1 ? E}Tu T rady
72. let X be arandom variable with probability density function

FO)=a(x—0) " e <o, a>0, x>u.
. H H H
The hazard function is

constant for all o

an increasing function for some o
independent of o

independent of y when a =1

Bow oo e

73, AW REE,F R >R OGER F (x,5,) =2 AW F,(x,%,) = &1 @ A

X x5 R
#E i @ whr o
oF, _OF,
o, ax
, 2 . of o :
2. 0 ww wad £ R7{(0,0)} > R AT § WE == F T F, F
3. 0w weiwt £ RP1{(0,0)} > R W}ﬁaﬁaﬁ%mﬁ?gfzﬁ w%:g gl

4.0 TH Well 1D R, S D 0F Foea Bew 1 Rga ol § oW
aﬁa?a%'ar%owaﬁf—:ﬁ aﬁngf—:z«; & GATYRT g
X X.

i 2
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. X X,
73. Let F,F, : R* —> R be the functions F, (x,,x .,,,,_z.m and I, (x,,%, )=~ Which of
1242 | ( 1 2) xl +x; ( 1 7) ..{ x;
the following are correct? ’
or, _ or,
Ox, 0x
2. There exists a function f: R?1{(0,0)} — R such that 9 F, and Lo A
x, ox,

3. There exists nofunction [ RZ\{(O,O)} — R such that §—f-= F; and gf—: ,
Xy

2
4, There exists a function f: D — R where D is the open disc of radius 1 centred at (2,0},

which satisfies i If and q . FonD
o, ox,

. A BF A, R? @ sweeed ¥ awmxeR’ ¥ d A= @ {de,y)yed) @
Rifive 5t Wl v Regy, ¢ 4 #, diyy,x) =d(x, 4) & T afaa § i

L A, R? &7 3 deger 3o 396 ¢l

2. A, R &1 #1S FfiE 3qHHTY B

3. A, R? @ o§ B wget SUwHTEd Bl

4, A, R & WS 3 uReg suwEedy ¥

74, Let A be a subset of R” and x € R”. Denote d(x,4)=inf{d(x, ) : y & A}. There exists a point
y, @ Awith d(y,,x) = dx,A), if
1. ° Als any closed non-empty subset of R’f
2. Aisany non-empty subset of R”
3. Als any non-empty compact subset of R”
4.

A s any non-empty bounded subset of R”
x+p

75. :m#r%f]&-»]R maéaawoﬁwdwaddwtﬂ%la’rg(x) jf dt%ca?

1. 3T WeleT
2. T weleT
3, Hdd Werel Ul HARoT ool
4, ar wa G aaw;ﬁu
75 Let f: R — R be a continuous function with period p > 0. Then 2(x)= ff(t )dt isa
constant functlon
continuous function

1

2

3. continuous function but not differentiable
4, neither continuous nor differentiable
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76. AW o= xry U IR = RY E @0 B f(ry) = @) =2 =(x" — 7, 2) e R B
AW % (DAl0) a W £ 3aFasr F Afese Far 1 B F e & mh P
1.(DN(e) h =2 a b, TET a=a,+ia, TUT h =h.+ih, B

la, —a) . 5

2.{Df}(a):2L “J,az{apgz)eR

a, 4 ’

3RO £ UHAY B .

4. fEl ae R7(0,0)} & BT, o & T wwior F 7 oy B

76. Let 2= x+iy and f1R* =R’ be the function f(x,y)=f(z)=2" =(*~ " 2xy) e R%. Let
{Df{a) denote the derivative of fat . Which of the following are true?

1. (DfMa) h =20 h, where a=a,+ia, and h =h+ih,
a,  —a, '

2. (Dple)=21 " “la=(a,a,)eR’
a, q

3. fisoneto one on R?

4. Forany geR?\ {(O O)} , [ is ene to one on some neighbourhood of a.

77. HE B A faga dewwe (0.7) & gsd ofR i@ T WO ¥, @ AR UE
UHEHATT Hdd B &1 e & @ a1 98 &7
L. f aRag &
2. f 3TERYHA: T HAT Bl B
3. £{0,7) OX FaFENF B
4. £,{0,7) o\ ARy g3 W Hawmaely §

77. Let A be the set of rational numbers in the open interval {0,7) and : A — R be a uniformly
continuous function. Which of the following are true?
1. fisbounded
2. fisnecessarily a constant function
3. fisdifferentiable on (0,7)
4. [ isdiffercntiable at alfl the raticnal points in (0,7)

78. HW & £ R —[0,00) T FHUNCHS aediasd A Tad GereT §1 76T

_ o if fxpza
4, (Y} - { 0 if f(x)<n’

(

| K ,if‘f'(x)e{.f.'ﬁkiw

N b PR
¢u P \X) T r {
s)= r9e] &5

LElxeR & RTg (x)7 /() &1

2. H C>0 & R o W, THEAT {x: f (x) < C} W, wwEAE g, (x) T f(x) 2
3. xeR & fau, wrare g, ()7 f(x) &

4. Hr c>0 & U oR W, wETaT{x f(x)2C) W, wwEH g, ()1 f(x) B

S/46 BJ/ 3~-4CH—8,
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78. Let f: R > [0, %) be a non-negative real valued continuous function. Let
n if f{x)
¢n( ) { iffx)<n’
& T35
0 i fx )a[z’; "2*;‘]

P (x) =

n2"—1
And g,,( ) = (x)+ Z ¢ X). Asn T oo, which of the followmg are true?
k=0
8,(x) T f(x) for every xeR
givenany €>0, g,(x)T f(x) uniformly on the set {x:f(x) < C}
g,(x)T 7 (x) uniformly for x & R ‘
given any C>0, g,(x) T /(x) uniformly on the set {x: f(x)> C}

> wop P

79. #RF 6 n2] & fAw 4, R oaury, :R->{01} @I

_ 0 if xed,
w7, (%) ?{1 /iy

&
ATl o g (x) = limsup , (x) (e dem)

H=yeo

Hﬁﬂh(x)ﬂlmmfx,,( ) (ferdfan) §

Lafg(x)=h(x)=1 & a‘rmﬁan asﬁvummmrm%arﬁ?wmﬁ*

- fExed, B

2.8 g(x)=1 aw h(x)=0 & & @Whnzm & QAT tFm &0 A § i
g & R xed, §1 '

3.4 g(x)=1 auwrh(x)=0 § ar wfrk=1 %%@ﬁﬁwquﬁﬁwwaﬁm
Ay hy . T HBIE x e 4, F

5. qRrg(x) =h(x)=0 & @ Whnzm é?ﬁlfﬁﬁm mmamﬁ:mmg
& xed, @ ' :

79. letd, cR for n21,and g, 'R — {0,1} be the function
' _ 10 if xe4q
Zn (x) - { 1 i/'xeAZ

Let g(x) = limsup g, (x) and A(x) = liminf z, (x).

L s B

1. If g(x)=h(x)=1 then there exists m such that for all n>m we have x & 4,.

27 g(x)=1 and h(x) = 0, then there exists m such that for all 7> m we have x € 4,

3. If g(x)=1landh(x)=0then there exists a sequence #,,n, ...of -distinct integers such -
thatx e A, forallk 1.

4. 1f g(x)=h(x)=0then there exists m such that for all 7> m we have x & 4,
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80. AU (0,1) W vt Garadl ¢ & § FT A CHEA T §?
I
1. f(x)—;

1
2. flx)= xsm;

3. f(x)=sin—
4 flx)=

2. f(x)=xsinl
3. flx)= sm;c—

sinx

4, f(x):—

81, Stz v wiEEw dEar ¥ aun i=v-1 & | +|z-3 +|z-6 W g domea

AGT 47 &7
15
45
30
20

Eall e

’ 2 2 )
81. The minimum possible value of ’z‘2+|z~—3l +‘z—6t\ , where z is a complex number and

i=+-1,is
1. 15
2. 45
3. 30
4. 20

8. sEia=(q,..a) UF f@ga AR @Ry § AW R >R,
S = ax, +tax,, F Al ¥ A B Do), 0 W f & Jaderel @

nn

ﬁﬁ“ﬁm?lﬁﬁﬁﬁaﬁﬁ@?ﬁ%?
. (DA0) R" AR a& &1 Faw gfafaT g

2 [Df) (0)](@ =[af
3. [(D)(0)]@=0
a. [(DF)(o (0)](®) = ab, +--+ab,forb=(b,....5,)
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82. Let 1 R" ~> R be the map f(x,,...,x,) = X +-otax,, where a=(a,,...,a,)is a fixed non-
zero vector. Let Df(0) denote the derivative of fat 0. Which of the following are correct?

1. (DA(0)is alinear map from R"to R

2 [(@2)(0) )@ =]df
3. [(Df)(o)](a) =0
. [(D)(0)] @) =ah +-+ab,forb=(b,....5)

83, ALt B pawafe @ x B p(x)=x"+a, x""' ++ax~1. T & TH qrEafdes TG
&1 et faw faer v afthemr WX par el S8 & aur p(~1)=0 & | ar
L p)=0 |
2. }u))g pPE)=ow
3. p(2)>0
4. p(3)=0

83. Let p be a real polynomial of the real variable x of the form @ =x"+a,_x""+ . rax-1.
P 1 1

o)
Suppose that p has no roots in the open unit discand p(—1) = 0.Then

L p)=0

A0 P o0

p(2)>0

p(3)=0

Eall o

84, WY T 7, R” 1 U wer § il Wl (v, ) e R2, % fﬁv‘gﬁ—(x,y)m%(x,y) gl
L R Rig (% y*) e R?  fare -
vf(x»y)“f(ylx):(x-y)gé(x*,y*ﬁ(y~x)g§(x*,y*) ey
2. Wix=~y & FHCR @ @B w rarew §

3N () e R & RUf(ry)=0 #1
4.9 (x,3) e R*& A€ f(x, )= f(~y,x) &I

84. Let fbe a function of R? such that £;Z—(x, y)= g’:(x, y) for all (x,vy) € Rz.
% v

4

1. f(xy)-r1(» x) ='(x—y)%(x*,y*) +(—x) 6;:(x*,y”‘) for some point (x* y"i) e R?

2. fisa constant on all lines parallel to the line x = -y
3. f(x,y)=0forall (x,y)eR?
4. f(x,p)= f(~y,x) forall (x,y) e R?
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A AR SR ww%sﬁgr/‘(x)—f(y){gj x=y",f>0. & gETER awar ¥
T # T g w9

1. afg g =18 ary smwmesiy §

2.3 f>0a f VHEAT ¥ad Bl

3.8 51 @ FUF 3T wer P

4.f$ﬁ’ﬁ?¢a'd§tﬁmﬁ1%m

85. Suppose f . I -»Ris a function that satisfies :'j'(x)—f(y)' < ’ L3> 0.

Which of the following is correct?

1. i 8 =1then fis differentiable

2. W B >0then fis uniformly continuous
3. I B >1then fisa constant function

4. fmust be a polynomial

36. wﬁ%smﬁaﬁrﬁpﬁwwwﬁﬁwm%aﬁﬁmm

AT § mwmm%%zmlﬁma‘:ma‘ém%
1 2 0

A=| 0 3 -1
-2 0 2

T Fuat & 4 ol w8 P

L.s @l s 3/ & siafdse swar §

2.5 | TGy FRl foe A 10 @ 3w ¥, @) Rfise s 3
3.5 gy 2ars & welt 3oy 3wt @ Wfese wwar &

4. s |l fAvm amsw 3 A siafdse awar g

86. Let 5 denote the set of all primes p such that the following matrix is invertible when considered as
a matrix with entries in Z/pZ.

1 2 0)
A= 0. 3 ~]
-2 0 2

Which of the following statements are true?

1. Scontains ali the prime numbers

2. Scontains all the prime numbers greater than 10

3. Scontains all the prime numbers other than 2 and 5
4. Scontains all the odd prime numbers,

87. #W & A€ My, (Q) C#F uldfeat & @rer. & 10x10 Jreggt 6 afyer wafee & AR
%WA,Mmmaﬁmﬁc%sﬁ{A”;nm}|ﬁaﬁﬁ%lmmﬁra¢raﬁl
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1, Rl A & e, Rw(w,) g 10 §1
2. By A% faw, Rwm(w,) <10 &1
3. 98 A% fAY, 10 <37 (W,) < 100 1
4. ToA ¥ AT, faww,) = 100 &
87. Let A € My (C), the vector space of 10x10 matrices with entries in C. Let WA be the subspace
of My, (C) spanned by {A" | n 2 0}. Choose the correct statements.

Forany A, dim (W,) <10

For any A, dim (W,) <10

For some A, 10 <dim (W,) < 100
For some A, dim (W,) =100

PRNE

88, TR PR A U wiEAPNE 3x3 3megy ¥ otel A=) ¥ Tt wual F @l & wd @7
1A & der que Hffesnies w9 g
2. CO¥ A Tl 81 '
3.C W A Pl 81

4. AsgeAvir 1
88. Let A be a complex 3x3 matrix with A* = — I. Which of the following statements are correct?
4. Ahas three distinct eigenvalues
2. Als diagonalizable over C
3, Als triangularizable over C
4,  Alis non-singular

89, fadr o ¢ @ur p ¥ gfEwr &0 w A
C|(X; y, 7, W) = X +yPr 2k bW aur
p(x, y, 2, W) =X+ + czw.
freeT wust F Fie ¥ w0
1, ofE bawure AR afFafAa i 8, padrg «:wa—a-mrrr%l
2. AR baUrc YA ATedides 3w §, A pTFAT q R W JeaaAT 8l
_3.-mbwc'amawmm%bma#m,;frpamqungwm
4, AR =0 ¥ A p @UTq R W Feawrer gt &1

89.-Consider the quadratic forms g and p given by

alx, y, 2, w) =X +y* +2° +bw’ and
plx, y, 2, W) = X"+ + czw.
Which of the following statements are true?
1. pand gare equivalent over C if band care nonzero complex numbers.
2. pand g are equivalent over R if b and c are nonzero real numbers,

3. p and g-are equivalent over R if b and care nonzero real numbers
with b negative,

"4, pandgqgare NOFequwalentoverlRllfc 0

Downloaded From : http://www.ugcnetportal.com




Downloaded From : http://www.ugcnetportal.com

39

90. wiFAfYT afgy @Al v ¥ % @w dors T @ HTRTETOF TgUE o (x - 5 T
HfeTss sgue «'(x -5) &1 Wl wEY fawmedt @y g
L &Y Iy gae W SET ® agfadhd: Muile gar §
2. T e faaies & S-8e &l AT @vs §
3. fsmr @ARE V/Ker(T-5) X T & AR HhNF qraandy &, 5 | aoHs HaRes 2
4. fasmer FAMSE v/ker(T) T A IR FFRE TCHAS THRE F e ToreT ¥
90. A linear operator T on a complex vector space V has characteristic polynomial ¥’(x — 5)% and
minimal polynomial x*(x ~5). Choose all correct options.
1. The Jordan form of Tis uniquely determined by the given information
2. There are exactly 2 lordan blocks in the Jordan decomposition of T
3. The operator induced by T on the quotient space V/Ker(T-51 } is nilpotent, where Iis the
identity operator

4. The operator induced by T on the quotient space V/Ker(T) is a scaiar
multiple of the identity operator

91. WA f(z)=z'(I-cosz), zeC. WX faai| et & & @ w6
I ®e f F0 W HIfe 2 & s §
2. BT f & 2nn U, STET n=t1,+2, & FT 1 & [EIH &
3. Wel f & 0WY HIfE F4 g E
4. BEAf F 210, R, SET n=£1,42,.. 8, P 2% e &

91. Consider the function f(z) = z*(1-cos z), z € C. Which of the following are correct?

1. The function f has zeros of order 2 at 0
2. Thefunction f has zeros of order 1 at 27, n=+1, +2,...
3. The function f has zeros of order 4 at 0
4, The function f has zeros of order 2 at 27tn, n=+1, +2,...

92. & 5 8 C 1 UE faqd 3qeeed §, aur 0B 8 uftdem = fafgse awar ¥

T wuar ® oy |l #2

L 8§49 4l oot [ & e 571w € B 0(f(B)) < £(0B) ¥

2.ﬁméaaﬁmWfamqﬁagﬁqaws%ﬁmgﬂqm%ﬁ?
8(/(B))< f(aB) %

3. Hq:rc‘raré%aﬁasWfa:mmqﬁ%%a(f(b‘)):f(al?) &

4. Cor wF HuReg faga suwdeag B aur v @dy Neale woet f & Hieaey &
wio(/ (B)) < /(o) #

92. Let B be an open subset of Cand OBdenote the boundary of B. Which of the following
statements are correct?

1. forevery entire function f, we have G(f(B)) c f(@B)
2. forevery entire function f and a bounded open set B, we have a(f(B)) c f(aB)
for every entire function f, we have@(f(B)) = f(BB)

4. there exist an unbounded open subset B8 of Cand an entire function f such that

o(f(B))< /(2B)

Downloaded From : http://www.ugcnetportal.com




Downloaded From : http://www.ugcnetportal.com

40

93, WY R D= {zeC:lzl<1} ¥ vt F wior & wd &2
1. f(0)=0 @ f'(0)=2 & Wy UH greefhes weret £ D->D @ e &
2. fB3/4)=3/4 @m f'2B)=3/4 & WY & FoAfhes wed £ D->D @
faaa &1 , '
3. f(3/4)=-3/ATAf'(3/4)=-3/4 F WA TH FehAlhe Weel f:D>D T
sifeerea § ' _
4. f(2)=—1/2TM £/ (1/4) =1 & G0 T FARis woet £ D — Dar sfeaea 8l

93. Let D ={z & C:| z|< 1} . Which of the following are correct?

1. there exists a holomorphic function £ ;D> Dwith f(0)=0and  f'(0)=2

2. there exists a holomorphic function  f:D—D  with f(3/4)=3/4and
f'@/3)=3/4

3. there exists a holomorphic function  f:D—>D  with f(3/4)=~3/4and
fF'(3/4)=-3/4

4.  there exists a holomorphic function f:D—>D with f(1/2)=-1/2and  f'(1/4)=1

04, T B £:C > C T GedfE woet ¥l z= x+,yas'mvmﬁﬁ:u,v:w—+n« & e
u(x,) Re f(z) 12T v{x,y) = Im f(z) & R & Sl @ ad

2 2
1 0w -1«9—1?.:0

94. Let f: C —> C be an analytic function. For z = x +1iy, letu,v: R? — R be such that
ufx,y) = Re f(z) and v{x,y) = Im f{z). Which of the following are correct?

2

% ay

L v,

' c’ix2 ay
5' u ~ *u _
“Ox0y Oyox

4, v —t oy
Ox0y 6y6x

95, Ff fRo=(12)(345) dUt=(123456) S, ¥ T &, St W Q?ﬁaa*rwww’raﬁr
v ¥ @ et F wla @ @@ &
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1 IGHETUL <0 > AU <1 TF GEY & FEUEET
2. 8, F oTUT T FYIAT

J.carnat> @Eg—% HE &l

4, oTUT - FEATATET §

95. Lleto={12){345)and t=(12345 6) be permutations in S, the group of permutations on six
symbois. Which of the following statements are true?

-

1. The subgroups < o » and < 1 > are isomorphic to each other
2. oand T are conjugate in S

3. <o>»n<t>isthe trivial group

4. gandtcommute

6. AR T s, n wdlel & WAl wEmw oAy @ B svar ¥ s, o (220 B
Rl & w fewyisas Fearsily 87
1.2/127
2. (Z/62) & (Z/27)
3. A ST I 12 @7 U Eag R
4. D St W12 FT IR THE

96. Let 5, denote the symmetric group on n symbels. The group $; ® {Z/27) is iscmorphic to which
of the following groups?
1. Zj127
2. Z/sdye (Z/2m)
3. A, the alternating group of order 12
4. Dg, the dihedral group of order 12

97, H T E= Fald /(x*+2x—1) ¥, 58T 7, 3 el 1 o 819 3 @ew sl O wlw @
Y &7 '
1. F27 3Eudl &7 uF &89 3
2. F quEFRely & oig F, B S REa @ g
3. F W TATRIREAT WHg afEe
4. F &1 TR ey el § iy afee FEl

97. Let F = F3{x] /(x3 +2x—1}, where Fyis the field with 3 glements. Which of the following
statements are true?
1. Fisafield with 27 elements
2. Fisaseparable but not a normal extension of £,
3. The automorphism group of Fis cyclic
4. The automorphism group of F is abelian but not cyclic
98. o o Tl A e @ sguE sregeony §2
15 +3x" +9x+ 15, Q ¥, ST 9l & a3 §
20042+ x+1, 2/77 9T, S qUIHET HT7 WET H T
3.7+ ¥+ x+1,7 9T, ST q}?ﬁ%T & I gl
4, e+ xfex+1, 7 9T, SN W F FAT g

S/46 BJ/13-4CH-—6
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98. Which of the polynomials are irreducible over the given rings?
1. X" 3x"+ 9x + 15 over Q, the field of rationals
2. x4+ 2"+ x+1 over Z/7Z, the ring of integers modulo 7
3. x"+x*+x+1over Z, the ring of integers
4, X'+ x*+x*+x + 1 over Z, the ring of integers N
99, HAYAT x" = 2 (WTIET13) W Fya| g0 FAvar & gof x & o & ufe
1. n=b
2. n=6
3. =7
4, n=38

99, Consider the congruence ¥ =2 (mod 13). This congruence has a solution for x if*
1. n=5
2. n=6
3. n=s7
4, n=8
100, & WHEEAl A= (1,2, 3) T B=(1,2,3, 4,5 0 e @@ #wu=t & ¥
1L AQB ¢ & werdl Y el HTAT 125 g -
2. AWB F & Wl AT For HEm243 §
3. ARB e & Uhe Wolell I Pl TEAT 60§
4., AQB T & Tk elel A e HEAT 120 B
100. Consider the two sets A= {1, 2, 3} and B={l, 2, 3, 4, 5}. Choose the correct statements.

The total number of functions from A to B is 125

The total number of functions from A to B is 243

The total number of one-to-one functions from A to B is 60
The total number of one-to-one functions from A to B is 120

101, g8 d(p,q) = [p~ql & @0 & aRAT A & wear Q W faur) o @Aer d Fa @
Her 82 ' '
.{ge Q | 2.<q2<3}t{ﬁa§%|
2.{g€ Q| 224" <4} Wed Bl
3.{ge Q| 22¢’s4) uRag gl
4, {geQ | ¢’ = 1) e &

101, Consider Q, the set of rational numbers, with the metric d{p,q) = |p —q[. Then which of the
following are true?

1. {geQ | 2<qg’<3}isclosed
2. {ge Q| 25g*<4}is compact
3. {ge Q| 22g’<4}isclosed
4, {geQ | q* = 1}Is compact

Eadl ol g

102, R W Frwr 3 & a7 e v ol ) aReRE aar Y 8
-1

I+ x— y|

2. dixy) = Ix=2y| + |2y -x|

o Lodixy) =
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3. dlxy) = ¥ - v?|
4. d(xy) = X' ~y*|

192. Which of the following define a metric on R?

1. dixy)= ______|x—y’
H+{x—y|

2. dlxy) = [x=2y| + |2y —x|

3. dixy)= -y’

4. dixy) =¥ -y’

103. AT f Yo-Reat R & 3uR woers, I(y)=f(]5y'z -y)dx ; ¥(0)=0, 1) =0,
. 0

F Fad oF @ FAEAE ¥ AT o ague BT voob) &, ol y e C[0,1] B
e y,(x) TH JARY IAAA & arel Beled &, @ p, dWy, w@orfdd €

1 x=0, W [0, 1] F v Regsih v AL

2. x=19%, W [0, 1] AV fowgsit o eh

3. x=QFUN x=1 W, W [0,1] # 37 g3t o g

4. weh fasgall xe[0,1]wI

103. Let y.gp(x) be a polynomial approximation, involving only one coordinate function, for the
functional
1

1(y)= f& v ~yjdx L $(0)=0, (1) =0,

0
using Rayleigh — Ritz method; here ye C*[0,1]. If y,(x)is an exact extremizing function, then
Y.and y,are coincident at

x =0 but not at remaining points in {0, 1]
x = 1 but not at remaining points in [0, 1]
x=0and x = 1, but not at other points in [0, 1]

H wne

all points x € [0,1]

104. AT o6 FoAT aﬁaﬁw%=§f§+@+§2—f, 120, ¥=(x,x,,x,) e R ®T T TR
ot Ox; Ox, Oxg
Woldexp(ifk-5+wt)) F g1 & &9 & FWew §, @l £k TH eI MW ARATdE
wfeger §, 94T w T 3R E| ar g
LR & g adl 7 36y gdr gl
2. $C TG L & §E YA P RIS FAT g
3., 3 AR W, WA ¢ & WY Wuadd: §d UE WA g gl
4. fTa: & wieR® & v vegawa: aReg #l

104. Let the heat equation
ou 0w *uw du -
'—=——2+T‘:+—‘7, 120, x=(x|,x2,x3)elR3
ot ox; Ox; Ox]

admit an exponential function exp(i(k -¥+wt ))as its solution, where k is a nonzero constant
real vector, and w is a constant, Then the solution
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remains constant on certain planes in R3
repeats itself after a certain length
has, in general, an amplitude decaying exponentlally with time ¢

is bounded uniformly for X &R for a fixed t
105, @t ™ ¥ uvw unRow W §  fower  wae o welw @
205»;! 1
F@)={ 041
0 , otherwise
QRO AT Ho: <1 & Hy:0>1 W eyl Awt R adieor ¢ §, S far s
& ’

P W

, 0<x<1i, 6’>-—1

Px)=
' 0 if weNIITTZ

ar fwer @t 7 @ Wl @ @l

1. U UHEATT 3cde Afaaney o AT qOeor &
2. ¢ U UHEGHR Hedd afFaere o AT ThEmer w1

3. 880 0> 1 & v o W ylieior gfr AfFd & & & o

4. F6 0>1 & AT 0uv udiatorg f afFd o & FA g aehelr

105. Let X be a random variable with density function

20v41
Jx)= o1 4 ’

0 , : otherwise

0sx<g1, 6>~1

Consider the 'prdblem of testing Hy : 0 <1 against Hy:0>1
Let ¢ be the test given by

| if xzmg?;;a =1
Px)= 5 5 |
0 if xeNZTo*T

‘ ' 2

. Then which of the following statements are true?

¢ is a UMP size o test

¢ is not a UMP size o test

For all © > 1, the power of the test $at 6 is at least a v
For some 0 > 1, the power of the test ¢at 0 can be less than o

10687 TFH & AT 8%%4@?%@@3{%@@#%’&@?2 mﬁm
WW%mirﬁﬁzrmm%wmwn@wwmm,abde aar
werawmamwanwmﬁmmwmqﬁmﬁ@m
I-’ra‘aﬁﬁ?rs‘rmé‘” ‘

»wnpe
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ABC, CDE, ABDE
ABC, CDE, ABCDE
AB, BC, AC
4, AB, CDE, ABCDE
106. Consider a 2° factorial experiment laid out as a block design with 4 blocks of size 8 each. Suppose
the principal block of this design consists of the treatment combinations (1), ab, de and five
others. Which of the following interaction effects can be confounded in this design?

W g

ABC, CDE, ABDE
ABC, CDE, ABCDE
AB, BC, AC

AB, CDE, ABCDE

Eal A

107, 0% EIIET HIHET @HTAA(x, v), i=1,2, ..,n & A€ A & wqaaw g gamor wrd
& ‘
HAERUT1:  5x-8y+14=0
WHATERTUT 2 x-Sy +11=0
ar B wuet F @ sl & @fr €2
|, WEHSY AUIH H AT -0.80 &
2. HEHSY IO H A 0.80 ¥
3. y @ AF Qe x & AWG Gued ¥ &H7 g

— . S e I :
4. (%,7)=(2,3), 58 T=—D x W F==Y y Bi
L L=
107. For a bivariate data set (x, v}, i = 1, 2, ..., h, suppose the least squares regression lines are:

Equation ;. 5x—8y+14=0
Equation2:  2x—-5y+11=0

Then which of the following statements are true?

1. The value of the correlation coefficient is —0.80

2. The value of the correlation coefficient is 0.80

3. The standard deviation of y is less than the standard deviation of x

4.(%,5)=(2,3) where T==3 5 and 5=,

i=1 i=l

108, A B X, X, ..., X, Fadda: auT gedadAa: dfeq aefRes @ &, O @ & w
THHA &l & (0~2,0+2) U IJEROT Hr &1 aRemAT AT & X, = 329F (x,,
X, ooy Xo} AT Xy = FGATH (X, Xy, ..., Xo} B1 AT 007 el & @ #la @ 6 F AT
3iffwan aanfaar 3mhes 82

2. /‘((n)'* 2
2
L~ 240, -2)
4, —(X, . +Il)+— m
' 4 I 4 (n)
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Jo8.Let Xy, Xy, ..., X, be Independent and Identically distributed random variables each following a
uniform distribution on (0 - 2, 0 + 2). Define Xy, = max {Xy, Xy, ..., X,} and Xy = min {Xy, Xy, ..., X,}.
Then which of the following estimators are maximum likelihood estimators for 67

L Xy-2
2, )((,-,) +2
3 Koyt Xy

2
A |
4. 4( - 2)”*“ X, W~ 2)

1091234@ﬁf?ﬂﬁmmmwﬁmqmm§aaamﬂm$aﬁﬁw

1,2 : 1, 23,4
ﬁmwm?ﬁﬁa#mﬁm"r%?

< 1 3ifeheuer deg & o eifaew T8
2. MR Hog § W wifdaw gl
3. Wl SHUR-RAANT e §
4, ael Fo AT SHAR-RYAAT et

109, Consider a design with 4 treatments labelled 1, 2, 3, 4 and with 5 blocks given by

1,2 (11,3 ]]1, 2,41, 2,3 {|1, 2,3,4

Which of the following statements are true?

The design is connected but not orthogonal

The design Is connected and orthogonal

All treatment contrasts are estimable

Only some pairwise treatment contrasts are estimable

bl o o

110, FARE 3TAT 0 & IeheleT & U ST ARE ¥ AT p F UH WUROT AcRow
TN W TG BT ¥ AR BB p AR HOIETA R 0 F WE AW ¥ Gwowr,
T irddmes & 39T @ AuiRa = F P e st A v wla e a
a FITARAT 0.95% WY U§ YAfeaa N & |p-6] <0.02 g7
3T AT TS § T D(1.96) = 0.975, D(1.64) = 0.95 STET ® AF YAAWYT sead & Ty
dEA Welel o TAfESe awar &

1. n=1000
2. n=1500
3. n=2500
4. n=3000
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110.A simple random sample of size n is to be drawn from a large population to estimate the
populatioh proportion 8. Let p be the sample proportion. Using the normal approximation,
determine which of the following sample size values will ensure |p — 8| £0.02 with probability at
least 0.95, irrespective of the true value of 07 [You may assume ®(1.96) = 0.975, ®(1.64) = 0.95,
where @ denotes the cumulative distribution function of the standard normal distribution.]

1. n=1000
2. n=1500
3. n=2500
4. n=3000

UL FE B X, X, Xa, X, X TIEAE: UF HauraAd: dfea aefEos @ §, T 5 &
(0, 1) 9% T WHTATET ST ST IJRTEROT AT &, qUT M FEH AT B fAfdse Far g
ar et wudt F ¥ w9 § 'l @

1 2
1. P M<—J:.P M>=
3 3

2. (0,1) W M UHFHA dfed §
3, E(M) = E(X,)
4, VM) = V(X))

1i1. Let Xy, X,, X3, X4, Xs be independent and identically distributed random variables each following
a uniform distribution on (0, 1), and let M denote their median. Then which of the following
statements are true?

1. P(A{%W:P(M%)

J
2. Mis uniformiy distributed on (0, 1)
3. E(M)=E(X)

4, V(M) = ViX;)

112. yfe §T & ScHE FEROT F R A faar
2 2 )
a—lil—+l@i+—12—a—%=0;0<r5a,050<27z
o' ror r-ob
N w(a,6)= £(0),F WA FaT & el f UH fem arar wers g S9 & -
Wmﬁﬁwmmﬁmmfmmaaﬁmﬁlmw

ulr, )& TRNEE qUT 0 F EdE 27 F WY ITE gl & o

1. o HUMcHAT el 8 Fehdll

2.c U B FehaT &, Ut 38 fufd & ger 3R E

3. o UATCHE § THAT &, auT 38 Uty 7 3w quiie gler el
4.Wgaxr$ra§m{1,r"smnar"cosna}’s‘ag'rnwzmraﬂasqgﬁwzh

i1z. Consider the Laplace equation in polar form:
o 10u 1 o*u

4t 2=0;0<r_<“a,0£<9<27r
or* ror r 00
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satisfying u(a, 0) S(0), where flis a given function, Let o be the separation constant that

. appears when oné uses the method of separation of varlables. Then for solutlon ulr, f)) to be
‘bounded and also periodicin 6. with period 27, :

o cannot be negative

o can be zero, and in that case the solution is a constant

o' can be positive, and inthat case it must be an integer

the fundamental set of solutions is {1, 7" sin né, " cos n@}, where nis a positive integer.

Falh o

113, AT el welemTor y(x)=ﬂ]£.sin(x+4‘)y(§)d4', & v ifeaoh mm A GRUK OGS

HIRFLION WoleT y(x), TIew AT aur B oy, §
e A=2m yix) = Alsin x—cos x)

2, A=-2fm  ylx)=B(sin x4 cos x)

3. A=-~2/m yix)=Blsin x—cos x)

4 A=2/m  ylx) = Alsin x +cos X)

113, Forthghomogeneous Fredholm equation
yx)=4 j sin(x +¢)P()de,

the elgenvalue 7\, and the corresponding eigenfunction y(x), involving arbitrary constants A and B,

are

1. A=2/m v(X) = Alsin x ~ cos x)
2. A=-2/x Y(x) = B(sin x + cos x)
3. A=-2/n V(x) = B(sin x — ¢os x)
4, A=2/nm ¥(x) = A(sin x +cos x)

114, X &g o q‘:mwwwﬁugé:wawﬁﬁﬁammg@amﬁﬁm
HUNE AT F TR B M, M, d6T M, AR A B L L e . Stseq 3mgot g1
e Al @ wiEa d
1 M+ ML+ M2,

2 M M Mp
]l 12 [3
ME+ M} +M?

4 MU+ ML+ M2

114. Consider the motion of a rigid body around a stationary point 0. Let M1, M, and M; be the
components of the angular momentum vector along the three principal axes. Let I, I, and I, be
the moments of inertia. Which of the following are conserved?

L MM +ML+ M, o
MM M? ) . .

2. L4243
L4 I

. MP+ M) M?
4 MIIP+ M+ MLI?
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115. GHicaa: AFOT ol fix) F IR A far) ¥ yaF B fAuifa == F @A enE
ifi-z%[ﬂmzh)-f(x _om)+ 3 g fam SR &, S h> 081 AW PR £ 73 a

dx

aFES B AT FAT ¥ AUy, x-2nAUx+ 20 F AT R W P R F
T e o & @ & § Tl 8
L, SR
2
-2/ H
S
3. /M
W LR
12

115. Consider a sufficiently smooth function fix). A formula for estimating its derivative is given by
ar 1
Z=— | f(x+2h)— f(x ~2h)|+error term
o AR ]
where h > 0. Let £ dencte the nth derivative of fand let & be a point between x — 2h and x + 2h.
Which of the following expressions for the error term are correct?

A L

e

Z27P R
3

3. =Y )h

S

12

1

116. T gSeaeeoT FHEAT 9T Al 3x+ 4y + 2z F A HY, PIGCL

x+y+z5 12
X+2y—~2< 5
X=y+z% 2,

F Y, FET xy, 2 >08 ar

1. GHET & UE ¥ HOF 19T 5 o

2. UTRTAEAT &1 38T Bewel 120 + 5v+ 2w H sgAHIHT &
3. gfawaear & cgaqul #§ & Fu-v+w22|

4. 9w HTIT & cqaQeli H el Gu+v+rw < 3,u42v-w $4]

116.Consider the following optimization problem:
Maximize 3x + 4y + 2z, subject to

x+y+z< 12
x+2y—-255

X-y+z< 2,

where xy, z 20. Then

5/46 BJM3-4CH—7
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the problem has more than one feasible solution

the objective function of the dual problem Is to minimize 12u + Sv + 2w
one of the constraints of the dual problem Is ¥ = v+ w 2

two of the constraints of the dual problem are v +v+w < 3,u+2v-w <4

bl s o

117, A 6 X, X, ... T@ET afeos W ¥ Rt & AT AET p TAUT AT JET0T
o'>0 & U WHIAWE dea BT ITEr a § | oRenia wt fr

n-2

X,-X,.) (X,.-%,)
v 1 42 _H(' Toam T,=al Tt a3
- X"'zhn-mZ,u', X, h= n-3 2 \/E
) Y
& Tt et & O S @ B

Lo & favT, senf@se E-_*l
% % t STt o, TETHAT W (n-3) F @, mﬁmur o AT §1
1 - ‘

2
3% 17 S W, T BT AU (n-3) % W, HeRoT A §1

3

4y & e &G X, a0 ¥

117, Let Xy, X3, ... be independent random variables each following a normal distribution with
unknown mean p and unknown variance o® > 0. Define

)‘l"-. Z(X H/?”" )2 ....’
- 1 2 ) ! 2 and TZ:-(:}:%Q;”>3'

Then which of the foilowing statements are correct?

1. Tyis unbiased for o2

T
2. ~\7-—7%- follows a t distribution with (n - 3) degrees of freedom
1 1

2 _ . : '
3. =2 followsa F distribution with 1 and (n - 3) degrees of freedom
1. ! .

4, X ;2 is consistent for estimating u

n

' 118.m#%xwmmqyﬁmmuwﬁiﬁm%ﬁmwmmmmw
FOOSN (x+ 1) f(x+ 1) = (a+ Bx) F(x), x=0,1,2,..; B#1. F WA Hal & 31T g
AT FHA & FEOO T var(x) &1 3faea § ar faeeT wuat F @ ol F Td B

1. E(X)z%

; a2
I G e YW
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az 7/
3. Var (X)=‘———2
)
[#4
4, Var (X)-ﬂ(':;‘)-z'

118. Let X be a non-negative integer valued random variabie with probability mass function f {x}
satisfying (x+1)fix+1)={a+Bx)f(x), x=0,1,2,...; B= 1. You may assume that £(X) and
Var{X) exist. Then which of the following statements are true?

1. E(X ):-l—j‘i-ﬂ-

2 E(X )Zm
2

3. Var (X)=(1_ﬂ)2
o

4. Var(X )=(1—_ﬁ—)2

119, PG vy=p+ o+ fitau; ik =1,2,...,5% AN TE g TETT: U FaAEAT:
T aeRow w § OFd & & UF ATET 0 9UT W1 0250, F UF WHHET scaT
T HAEROT AT §, dUT o, By, i, j =1, 2, .., 5 Tovaa wrawr &1 @ Tt weett @
T | wE 87
1. pu AwelAT &l ‘

2. @,i=1,2,..,5 & G {&F weeT wany B
3.y+a1+ﬂu3m?-ﬁ'€|'%|
4. By~ P IHAGHT &1

119. Consider the model
Yu=ptroi+ fy+ep; Lk=12,..,5

where g are independent and identically distributed random variables each following a normal
distribution with mean 0 and variance ¢*> 0, and 1, o , By, j=1,2,..5 are fixed parameters.
Then which of the following statements are true?

1. pisestimable

2. Alllinear functions of &, i=1,2, ..., 5 are estimable
3.y + oyt fByis estimable

4. PBu— P is estimable

120. 71 TR X, X5, ..., X AET 6 AT TEIOT | & GOARY ded & fAorar 7ar s
arefPes AT § AU A % 0 @ qF ded AT 2 Jur YT 2 gFd THART gl

R B T=0> X, | A B e o A W S
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4. wiigia §fE 75 & AT 3THeH
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L. Y& ua w@gas yd ¥
2. X & U ST 0¥ 0 &7 uew WEq § e

16X +2
17

G
16X +2
¥ 17

. http://www.ugcnetportal.com

120. Let Xy, X3, ..., Xz bea random sample from the normal distribution with mean 0 and variance 1,

. ' = 1¢
and let the prior distribution of 8 be normal with mean 2 and variance 2. Define X=—ZX,. .

" Then which of the following statements are true?

1

2

The prior is a conjugate prior .. )
16X +2
1

Posterior mean of 8 given Xis

16X +2

For absolute error loss, the Bayes estimator Is

X +2

_ 16
For squared error loss, the Bayes estimator is
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