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aer ‘s / PART ‘A

s g & e quode gEet F S oa
HI0T, 7:35 T FAT &7
1. O 2. 175
3. 19.5 a. 20

What is the angle between the minute and
hour hands of a clock at 7:35?

1. 0 2. 17.5
3. 185 4. 20

diftat & oF Far, g A ¥ B g F
Tt ¥, @ 3E U § R A W A
ey &1 @l difewr waw ofg & e €
aur fRer o fig X oig dwos a1 difear
R AN TF AT HF AT B
aF I 7 e e werw g Rl S &

Waﬁmgan%@—waéﬁﬂmv
¥ g T FAE ¥ WY OF de § WO
IAT| TS H T o S §
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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

1. 2.

b | <!

3. 4.

""‘qu: E S

o<
o

A TE aF & T & Eilel dg Tehgdell dad
3T 'g"é' Hifeat & fAoef?

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

1. 120

3. 240 4. 180
S
N/

V

W

4.

5.

m#qﬁﬁwagaaﬁéﬁﬂqﬁr
ﬁwaﬁgﬁmﬁﬁ#a@ﬂﬁm
wrly T Sar g1 feae RET & Wi &
F 10% F FF 9B F SATA?

1. T 2.

3. d= 4. IR

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?

2. Two
4. Four

1. One
3. Three

n TF TERE dew Bl A o’ fww g @
P § Y T AR

{A) n YR &

B) n* Awa ¥

Qn' ey



5.

6.

6,

1. SHaaA
3. FEAC

2. +Ia8B
4. HFTA JTUT B

n is a natural number. if n® is odg, which of
the following is true?

{A) nis odd
() n*is odd
(C) n*is even
1. Aonly 2. B only
3. Conly 4. Aand Bonly
A T IOTBET (3 + 1) (g + o)+ (a0 + ¥30)

F AT QT ad § B 0w ey
o9 Saer v xawr aed ww oy g
1.1 2. 5

3. 10 4, 20

Suppose you expand the product (x; + ya) (%
+ ¥a)-++(Xa0 + y20). How many terms will have
only one x and rest y’s?

1. 1 2. 5
3. 10 4. 20

7.@16.2#’1‘.'6%3%‘1‘%@"&3?2?&.31??

= ¥l T g, T amrae 22 e A
& A u F RN G W e o e
afge? »

1. 3.5
3. 14.04

2. 7.0,
4. 22,07,

7. A 16.2 m long wooden log has a uniform

diameter of 2 m. To what length the log
should be cut to obtain a piece of 22 m®
volume?

2. 70m

4. 20m

I. 35m
3. 140m

10.

7@ 3ifam siw Ty @
1. 7 2. 9
3. 3 4. 1

What is the last digit of 7737

1.7 2. 9
3. 3 4, 1

U ATl ATSA 1 Faoh qEiHt & orly 6
gfvsar Tere §1 ot oW F Tt et A
BT wRr: 60, 30, 20 @ 15 & Iy
S RAURT wH & ar el & geg

T B AT T g e ¥
1. 1035 2. 472
3. 15315 4. 12710

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?

1. 10and5 2.
3. 15and15 4.

4and2
12 and 10

U el T oW A geg oied §,
&R 30 AT S fr W I
I A qeua 9w e ¥ v Ay
T W ¥ deueEd @ oRaw @
WE 40 B 335 vF @y 3eue & 10
e & v 7y g = 1 W T
T fiRead TRy F 30 9Rw W ana
I T UF HES U RF wymedr IR
afd ¥ 35§, 97 30N WRaw F feey
& T gy W

155 s
1 89¢ & 57

1. 85 fA=c 2.
3. 135 fA=ae 4,



of b and got the roots as & and 1. What are
18. A bee leaves its hive in the moming and the correct values of g and b, respectively?
after flying for 30 minutes duc south

reaches a garden and spends 5 minutes i, 7eand 12 2. 3and4
collecting honey. Then it flies for 40 3. -7and 1z 4. 8and12
minutes due west and collects honey in
another garden for 10 minutes. Then it 13. & dogat & @ & g¥ 6 & . gl
returns to the hive taking the shortest 1:50000 T 1:5000 g & wFed & T
route. How long was the bee away from #ra 1 gRt w4 AR
its hive? (Assume that the bee flies at
constant speed) 1.0 1239 quriz A
_ 2. 2 {HL w1z @Al
t. 85min 2. 155 min 3. 12095 quri2 €
3. 135 min 4. Lessthan 1 hour 4 127 5120, A
11, TrG & A A G ' 13. The distance between two oil rigs is 6km.

dh m /‘;m What will be the distance between these

qp ww rigs in maps of 1:50000 and 1:5000 scates,
respectively?

1. 1 2. 0

i. 12cmandi.2cm

2 cmand 1Zcm
i20cm and 12 om

3. 2 4, 3

B

11. Find the missing number: 12 cm and 120 cm

ZTNAT /) 14.12&.%‘{11%&:@{13%3%3&%
A AANA R

3 f 3R godr & AA9g W SEdl §
1. 1 2. 0 geft orgue & THEA U Il Y@ 9T 3
3 2 4. 3 ¥ oy Ot & R e §, T 93 F 0

¥ el g W waug Wl & s S
12. OF RO WHAEOT K + ax+h=0 F T

wX gV U faegrl & o F AT A A 1.16 #r. 2. 9L

TF 6 aur 2 T Fafk g et b6 324 4. 14 #

HT el A ST F{F 6 T 1 IR o &

b & WE A, wAw: T E . 14. A bird perched at the top of a 12 m high

tree sees a centipede moving towards the
base of the tree from a distance equal to

1. : 2. 4
7 a2 3 o twice the height of the tree. The bird flies

3. -7 W12 4. 8@ 12 along a straight line to catch the centipede.
if both move at the same speed, at what
12. In solving a quadratic equation of the form distance from the base of the tree will the
x° + ax+b=0 , one student took the wrong centipede be picked up by the bird?
value of g and got the roots as 6 and 2;
while another student took the wrong value 1. 16m ‘ 2.8m

3.12m 4. 14m



15. v& O BT & v 4 @ o B et w
mgww#mmm#m
%l@mﬁﬁaﬂﬁ@r;ﬁm&:

A ]

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

15. An ant goes from A to C in the figure
crawling only on the lines and taking the
least length of path. The number of ways
in which it can do so is

A 8

1. 2 2. 4
3. 5 ; 4, 6

15.%3@@3@@?@%#@%‘3
TERES W ¥ T w ¥ g g %
TeaWE OABH usey i wifliear ==m &7
(ST8T £AOB = xR B)

/v

-~

2x x
1. = 2. =
T v 3
x . x
.= 4. =
3 2n .. 4m

16. A point is chosen at random from a circular
disc shown below. What is the probability
that the point lies in the sector OAB?

A

/D

L3

(where £AOB = x radians)

1. z: 2. ;’:—
% o 4o

17.
Ber R & ool gdor @ @ e
WEafEa v T B3, amafde o &
HAR e § (R = &d)1 w1 svfaa
T 9 sifdw gwafde B & @ &
QT & :
1. R 2. RV2
3. 2R 4. RV3

17.

A ray of light, after getting reflected
twice from a hemispherical mirror of
radius R (see the above figure), emerges
- paralle]l to the incident ray. = The
+ separation of the original incident ray
and the final reflected ray is



2. RV2Z
4. RV3

1 R
3. 2R

18. T ST 8 P B w2 Far T @

s @itte fRlie qae & e & B
TR & Fo @ T AR IEF wAw

19,

In the figure below the numbers of circles in
the blank rows must be

?
¥

[*I=)
o
o

Lo

0
(=]

s}

[w]
(o]

(o]
[
]

4]
Lol ppR

’ 1. 12and 20. 2. 13and20
o & Ty fRAEET 10 Fanass arer 3. 13and21° 4. 10and11
e saran JifFRfART & gar or &% aEr
& 3T @Y T T F FAA: 1/20a 1/10a7 20 IR B OF @R A R o= & goe
AT g wed ) o F ey e = (w) 5 31 (1) Fr fea wa € o B
as 9.25 fRam. urr WA §AR o feae R T IR WRE F wa @ ooy
Rean. & 9 e TR ST el
1. 2.
w w
1. 05 ke 2. 1 ks T M
3. 2 kg 4. 3 kg - b
3. — 4.,
18. A king ordered that a golden crown be
made for him from 8 kg of gold and 2 kg of [ ! t
silver. The goldsmith took away some
amount of gold and replaced it by an equal 20. If we plot the weight (w) versus age (t)

1s.

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

goidsmith?
1. 05 ke 2. 1 kg.
3. 2 kg 4. 3 kg

forewr R & R dfadt # adet @ e
g e

Fd

S 0 00 0060
D0 & O Q
Q [w) o]
(o) [»]
Q
(o]
1. 12d9r20 2. 13720
3. 13w 4, 10711

of a child in a graph, the one that will
never be obtained from amongst the four
graphs given below is

1. 2
W _{/ W \/\
tep t—

3. 4w
W TN
T (£
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e § PART ‘B

21, HIfE 168 FT WYURTT HE & G AW R 7 & G A Iuwgedt A wear 7w g2
1

b OO =3 =

2.
3.
4. 8

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

1. 1
2. 7
3, 8
4. 28

22, GRS 9fAEY x%+)% =1, z=1F Ty, HRAS JTHd FHFOT x%+y§;~—=zﬂ-7 fav,

D={(x,y,z) ‘ X+t 20, z>0}‘5R' Fiel THTIT &7 & £
L. z=x'+
2. z= (Jc2 +y2)
3. z= 2-(x*+y)?
4. z= (Jc2 +y’ )uz
22, The solution of the Cauchy problem for the first order PDE

2

0z Oz _{ 2, .2
xa-{-ya:z,on D—l(x,y,z) | x4+ %0, z>0},

with the initial condition

x4y =1, z=l
is

1. z=x+ y2
2. z= (Jc2 +yz)2
3. z=(2-(F+y)?
4, z= (;vc2+y2)”2
. *u  S'u
23. iR 3faehel THIAOT o o

1. & y<0 & AT anafas #Paanios awf & o Fgra §

2.5 y> 0% RIT areafas 3fcenes =8 &

3. % y=0% o0, Feaer Yard AW o F Figee » & A B
4. F y=0F [T, gfaara ol & a@e FPaaOE & & 7 B



<«

2
&u

23. The partial differentiat equation 6—1:— ——2z0 has
oy dx
two families of real characteristic curves fory <0
no real characteristics fory > 0
vertical lines as a family of characteristic curves fory =0

branches of quadratic curves as characteristics fory=0

powNe

[
2 Ty € Clo bl TS I0)=[FO0E 3 Y=L @)=y, yB-nT

faatl y, y & @edt & F & gEd AR & dHaa HlE sEsas § p, 70y, QT v
anafaE §Ead &1 AW @R oy = ) Beesr [ F aGiPa e a6 GeA gl oar
qENET F Gl IF & FI

1. F 3197 @ gl

2. %o

24. Consider the functional

b
d
10)={F,y)dx 5 y=2
. dx
=y, wb)=y, _
wherey € Cla, b], Fhas second order continuous partiai derivatives with respect to y, y/, and

1, ¥, are given real numbers. Let y = y(x} be an extremizing function for the functional I. Then,
along the extremizing curve

1. Fremains constant
oF
—_=0

&

3. F—y~a~§;= constant
oy :

2.

4, F—y’gy—ﬁ:‘= constant -

zs.wm?aﬁaﬁm%aﬁw%:—sinxwﬁﬁ,mxmmﬁ
fafése sxar ¥ wivas: oy Rwadsr sof & fw, Je o awr b 3, e R

ST &, 589
1. x()=acosht+bsinht
2. x(fy=a+bt
3.  x(t)=aec +be”
4. x(H=acosi +bsint

Slye BNz ~YAH-00A



10
25, Consider the equation of an ideal pianar penduium given by

d*x
dr*
where x denotes the angle of displacement. For sufficiently small angles of displacement, the
solution is given by {(where @, b are constant)

=—5inx

x(ty=a cosht+bsinht
xh=a+ bt

x{t) = ae’ + be*
xt)=acost +bsint

26. TR WGF  xi,x00, 0 TIF &, Ay, i, g F WT6 IEARE T F AT, gfadT
3iadd FEIG p(x) FT O, & pley =y, (1 < i < m)al, &

El o o

1. n

2. n—1
3. <n-1
4, <n

26. If the points xy, x,,..., x, are distinct, then for arbitrary real values yi, ¥, ...,¥, the degree of the
unique interpolating polynomial p(x} such that p(x) =y; (1 < i < n) is

1. n
2. n-1
3. €£n-1
4, <n

27. WA (24x+ 60y +2000z2 | x,y, z€Z} F FeeaH GoIlcHS ot Far &7
2
4
6
24

Pl

27. What is the smallest positive integer in the set {24x + 60y + 2000 2 | x, v, 26ZP
1.

W
N RN

4

28. A R I (X, Y) 9¥ o §
X [1 75 [9 it [3

Y [20)|68|58 {70 181 |37

A6 % 3R 3wl W ARG X e Y F 9 & R gwr Ruadd ff
TEHIY U HAE M L, A i FroR fl A P A a S wad

1. p=Li=1

2. O0<p<l,r=1

3. p=L0<r<l

4, O0<r,<1,0<r,<1

SlueBafi3-LAn 0B



28. Sunposa cbservations on the pair (X, Y] are:
X 11 715 ] 11 3

¥y (20 {68158 |70 |181 |37

Let r, and r, respectively denote the Pearson’s and Spearman’s rank correiation coefficient
between X and ¥ based on the above data. Then which of the following is {rue?

1. rp=1r=1

2. O<ry<l,r,=1

3. rp=1,0<r,<1

4. D<r,<1,0<r,<1

29, ﬁqasiana{a,b]qw:na"*%ﬁgamhqﬂaama*%arﬁamﬁxe[a,bmﬁvﬂx)s
o) <h(x) E1 T B P={a=a<a <4< ... <a,=b}[a, b] FT T TS §I TawerA
P¥ T F £ & Tl aur fod e dereat F U PYaur L, P e
W%@ﬁgﬁﬂh*ﬁwﬁlﬁﬁmﬁﬁm—mmmzﬂﬁ%?

. A UM P)-UEPI<1aqTUE P)-L(g P)<1
2. ARL M P -LEP)<1AU g PI-Lig PI<]
L TRUMP-LEP) <1 U@ P-Lg P)<1

[P

o~

CaRLmp)-UE P <1 UG PI-L(g P)<i

29. Let /; g and & be bounded functions on the closed interval [a, b], such that fx) < g(x} < A(x) forall x

€la, bl LetP={a=ay<ay <@ <..<a,=b}bea partition of {a, &). We denote by U {f, P) and
L {f, P), the upper and lower Riemann sums of # with respect to the partition P and similarly forg
and h. Which of the following statements is necessarily true?

UM P -U P <1thenU(g P)-L(g Fi<i

KL P)-L{P)<lthenU(g P)-L{g P)<!

UG P)~LP)<tthenUfg P)-L(g F)<li

CIEL P)-UF P)<1thenU{g P)—L(g F)<1

S L) B e

30. Tper TREEAT SR T # p-AE & fwad 37 Fe F ¥ Fruar neadE
e &2

1. wderr gfaeds 1 A

2. EvEehT aREeuAr & e gleor wfaeds &1 g
3. grdEFar & €W

4, o{EOT TEYES § AT GAYES

30. in a hypothesis-testing problem, which of the following is NOT required in order to compute the
p-value?

Value of the test statistic

Distribution of the test statistic under the null hypothesis

The level of significance '

Whether the test is one-sided or two-sided

Rl oA
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31, foawer A0t & @ wla-ar 3@

= |
1. —_—_—
)2y e
9. z“’:sinn

2
n= n

3. i(—l)" log

n=l

el

4 Zlogn

el R

31. Which of the following series is convergent?

ul 1
1. —
;Jrﬁl—«/;
9. ismn

2
=t N

3, i(ml)” logn

n=1

< log m
4, ; >
32. 4, B, CAUT k& TITH IT HTA §U ogi(—o0, ©) T f UH HeAd areiias AR Bole
2
¥, 3rener T %-{-y:f(x), x & (~c0,0), FT TURW g &
Ly =Acasx+Bsinx+j|£f(t)sin(x—-t)dt

2. y(x)=cos(x +k)+Cj' S(@)sin{x —t)dt
3. y(x)=Aecos x-!-Bsr‘nx-i-if(x-t)sin tdt
o .

4. y(x)= Acos x+Bsinx+I Sfx+t)costde
3]

32. The general solution of the differential equation
d’ _
E—‘:i+ y=f(x), xe(—oo,oo), where f is a continuous, real-valued function on (-0, ), is
(where A, B, C and k are arbitrary constants)

1.y =Aco.s'x+Bsinx+ff(t)sin(x—t)dt.
0

2. yx)= cos(x+k)+CI' S{O)sin(x-1)dt
. o
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33. S AlF SHE (JHE)

3. ylxy= Acos x+Bsinx+_[f(x—t)sin tdt
0

4. y(x)= Acos .::+Bsinx+j flx+£)costdt
<]

_Edy_z
dx

Y9(0) =1, (5 y)e Rx R & Rt & o & @&

ek g # o0 3 W E

L LY DY e

(-, )
(-, 1}
(_2s 2)

("1 ’ 00)

33. Consider the initial value problem {Ive}

%=y2,y(0) =1, e RxR.

Then there exists a unique solution of the IVP on

1. {0, )
2. (-, 1)
3. (2,2
4. (-1, ©)
34, OF :ﬁvﬁi-[z‘j%_—:‘)—]x wRaRa &a &
=0

34.

35.

35.

1. Faa x=0 & fOT
2.'&‘#[3:65@35%?
3. daa -t <x<1 ¥ AT

4 FaT -1<x<i & foT

2. [2+(-D"T
The power series zi-——g—,a—l—l-x” converges
n=0

aR

3
only forx =0
forallx € R
only for—-1 <x<1
only for—1 <x <1

mmﬁ@mﬁwsﬁwfﬁmmmaﬁh

I.

2.
3.
4.

S=[0,1,T=R
5=(0,1),7=R
§=(0,1), T=(0, 1]
S=R,7=(0,1)

in which of the following cases, there is no continuous function f from the set § onto thz set 7?7

1.

s=[0,1], T=R

2. §=1(0,1), T=R -
3.
4. S=R, T=1(0,1)

$=(0,1),7=(C. 1
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36. B f(x)=a,+a|x|+a,|xf +a,|x], x=0 W 3aFeiy
L. aya,a,a,% fordT s A & fore =8 &
2. a.0,0,a% FHEhMaa & R
3.%aw T 0 =0 F AT Y )
4. Ha9 AR AT 0, =0TA a,=0 F AU 2

36. The function f(x)=a, +a,|x|+a,|x* +a,| x| is differentiable at x =0
1. fornovalues of g, a,,4,,a,
2. forany value of g,,q,,a,.a,
3. onlyif g, =0
4. onlyifboth @, =0 and a,=0.

1 3 5 a 13 .
37. FElabe RE, AT fF4=|0 1 7 9 | |EY FUT Y oA
0 01 11 15
1.amb$ﬁﬁmﬁwm%ﬁaﬂ:fﬂvA$ﬁw?@ﬁ=ﬁﬁi%r
2.amnb$ﬁﬁnﬁﬁaﬂm%mﬁvﬂ=nwmx=om%
3.amb$mm$mAﬁmm’$ﬁﬁnmwmmﬁl
4. o T b W AL = AT & B R A =2 B
1 3 5 a 13
37. let A=|0 1 7 9 b | whereg,be R. Choosethecorrectstatemen;.
00 1 11 15

There exist values of @ 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 o and b the rows of A span a 3-dimensional subspace of R®
There exist values of  and b for which rank(A) = 2,

38. st aerelf F & T wr Ew e Wi (PD) ¥

b .

Lo QX Y]/ X

2. ZeoZ

3. Z[X]

4. My(2),Z # uRaftcat & wer 2x2 3eggt H aeg

38. Which of the following rings is a PID?

LQxv/

2 ZoZ

3. Z[X]

4. - My(Z), the ring of 2 X 2 matrices with entries in 7



e

10 T RS QW Fo © ¥ 29 Rees 8% § oW z— o % W & WS I CHE
#1 70 PR (7 Q@ = e @ R QY2 )] =6

7

[2 2R |

a=k
a=h=6
o>
g <k

J tad IN) res

T be the splitting field of X’ — 2 over @, and z= &l

C , @ primitive seventh root of unity.
Let 15: Q2)] = 6 and [F: Q(Y2 )] = b. Then

A
[ R = i~ R ]

40. Hrﬁﬁsxiamxzmwmaﬁwéﬁawﬁaﬁmﬁm@ﬁwmﬁe
¥ e WO e @ ONEEROT Hea §, U 3 e Sed wes

fa{x):—;-e"‘m,(l<x<oo,0<9<ooﬁ Roamiiafm I T ad
ERY IR W X+ =18 X F1 graaedy sea

. t
——— e} TR 2?@?amsﬂmn+xza$ﬁrvwﬁv€r%|

2. TEFET §, AT "—f%mamsﬁfammxz 6 F T gATeg A8t g
Z

| THTHE (0, /) § T9 TEET X X 0 ¥ AU g gl
4, UHTAR (0, 10) ¥ qur zEfT X, +x, 0 ¥ fov oI ¢ §

(3]

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

J%(x)=%e“"",0<x<oo,0<9<oo,

Then which of the following is true?
Conditional distribution of X, given X; + X; = tis

!
1. exponential with mean —2— and hence X, +X; is sufficient for 8.

s

ig
2. exponential with mean —5' and hence X, + X, is not sufficient for 8.

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

4 uniform {0, £} and hence X, +X; is not sufficient for 8.

41, Nmﬁwmﬁmnﬁwwmmwmm$m
(qmmma)%mm%lmﬁﬁmamwgﬁﬁm%

l’ '/'l’_ \H
S O ) IJ

LN

L




ey
)

. N[l_!"("’T"l]"

41, A simple 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

v (%]
2 (2]
 af1-(2)]
o =y

42. aaw&mméwwﬁaﬁisaauta##m@ammﬁm:wmm
éﬁawﬁrmmﬁﬁmﬁ#wmﬂmna;wmdﬁwmm%l
o T g g §

L1

2. 1R

3. 32

4. 2

42. 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. 172
3. 3/2

4, 2
43.¥iﬂatﬂﬂ {—I—+—I-:m, ne N] HT OAT ﬁg.#f Hr HET
m n ,

118l

2. 2.8l

3. 9RfAaE= &1
4, Fead: 3 P

43. The number of limit points of the set {i+lz m, ne N}l is
m n :

1. 1
2, 2
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3. finitely many
4. infinitely many

44, w3 F o T bTH T GF A F g uREg &7 F dFed IRET § A9
1. a=0,b=0, flix)= e

2. a=-w,b=w, fx)= e”r

L)

a=—7,b=co, j{x}= =
x

4, a=-—7,b=7,f(x)=-;1;

44, Area enclosed between x-axis f:Om o to b and the curve f{x) is finite when
1. a=0b=o, fix)= ™"
2. a=—m b=, fix)=e™

5. a=Tb=w, =5

4, a:“‘?Jb:?J f{x)=

HAI..... w

45 O e yeHEe TEEdT W R 2= 3x, + 20 B GO0 =, GiaaH

Lx x>l
. x;+x2§5
.20 -3x0 56
N -le+3x2$6 #“m i
. HEDT & U RIS B o)
. TEEET &1 AWGY TS §CaH & 8l
3. FHEar & S ¥ HOF geead & 8l
4, wEEN F S FHIAA g TG ¢
45. Consider the following linear programming probiem:

[ % T WL S I W Iy

Maximize z=3x, + 2x,
subject to

1 X tx; 2 i

2. X +x355

3, 2x,-3x356

4. -2x;+3x,26

The problem has

1. an unbounded solution

2. exacily one optimal solution

3. more than cne optimal sclution
4. nofeasible solutions

46, AR T o, b, c GUF GREAOF 3% 1 A FAR (x- o) F (-0 + (r-cf =0 % qus
aIEATGE e H et
2. 2 %l

Slug BT3B -4hH-coe A
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3. 3§
4. abc & AU W RN

46. Let g, b, ¢ be distinct real numbers. Then the number of distinct real roots of the equation
(x—a)P+(x—b) +{x=c)’=0is

1 1
2. 2
3. 3
4 depends on the values of g, b, c.

47. 5§ abeRE R F e suagesdl & sy % Rt
2 2
A={(x,~y)e]1{2:f7+~’y7=l,a¢b}
a b

2 2
B ={(x,y) € th-{{-i-})}%Sl,aqﬁb}
a

C={(x,y)e]R2:ax+by+5=0}
D={(x,y)eR2: ax=by2}
E={(x,y)e]R2: ¥+ =1}

o T A & sl wd &

1. C T DHEd &, W A, B, EHgd ¢l &)

2. A Tur BHed €, Wq C, D, E U @t &

3. A,BAWME H6a § W C,D Hae a7t &

4. ATar E¥ga §, 9ig B, C, D daa 74
47, Consider the following subsets of R?, wherea,hc R

2 2
A ———{(x,y)e RZ:%JrZ—z - l,a;’:b}

2 2
B= {(x,y) € Rzz%+£—2 <la ;eb}
a

{(x,y) eR* ax+by+5= 0}
{(x,y)e R*: ax =by2}

{(x,y) eR:x¥+y’ = 1}
Then which of the following is correct?

C=
D=
E=

Cand D are compact, but A, B, € 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 d@re compact, but B, C, D are not compact.

Call O o

S/4¢pr/iz-4R#-00OR
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48, TR B p(z) @ o) A IR wEwH @ H A ple)g(n) R § T FEw AR
1. p(z) 39T B!
2. plz)qfz) 37X &
3. gz) 3T I
4. plz)g(z) FET E!
48. Let plz}, g{z) be two non-zerc complex polynomials. Then p(z)@ is anaiytic if and only if

1. plz)is constant
2. p(zjgfz}is constant
3. gfz)is a constant

4. E{é—)q{z)isaconstant
49, AT z, TUT 2, GIF WeAs FEAW § TMF o =) =1 TU 20+ 2 = g & atfry
7, Wz, a1 LA arelr Feger
1. TAYE gt Wi
2. SR A RT
3. ARG BN WRT, W ARIE: FHAG e
4, FR=IONY ST AR

45, If z, and z, are distinct complex numbers such that |z} = {z] =1 and z; + 7, =1, then the
tiangte inthecomplexplonewith 22 apo=lasvertices .
1. must be equilateral
2. must be right-angled
3. must be isosceles, but not necessarily equilaters!
4, must be obtuse angled

50. R2 % Tre e et o Rt
(a)A'i - { \‘2) 0): (.29 O)s (Os —2)3 (09 2)9 ('Es '3)5 ('i 1}5 1)5 {1 1) }
(b) A2= { (0: O)! ('17 l)’ (17 I)a ('29 3}: (25 3): ("3 5;"3 \3 6} }
{C«) AB ={ (‘3) 0): {'23 0)3 (O! O)D (19 {})' (21 O)! {33 i)}

<

T B ow oAt ¥ w fig aniord: o ol §, gARe A% el @ Ry
X, V). i=1,2,3 @ﬁ{%ﬁamga?ﬁmw (X, Y & Siodes A sue R
FERITHE B

.y
([T
(P38 N e

B B e
il

[\J

i&%

l

(F% ]

58, Consider the foliowing three pepulations n B
{a}-’él"i { 2 0), :2; 0}1{ r } I:} 7}: ‘.'-f"?‘-; {_1 1:’:
En’ A2=115, 00, (-1, 1), {2, 1), £-2, 3}, {2, 3]

‘i‘-; A3 - { i 3, Cn.' !‘_2: O}r {G. G): ';1- 93 2

Suppose one point is selected at random fram each pepuiation, the point from population A being
tabeled X, Y7, /= 1, 2, 3. Then the absolute value of

Covi{X:, ¥;; will be highest for ‘

i i=1

2. §=2

3, i=3

4 j=2andi=3
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51. #HW= fF g, @ a.b,c,d e RF T GHTET (a,b) x (c,d) #¥ 3iaha F¢ aor R4
AT GiRUfa &, wlr o beR,c>0% fovagy {(xy) (x—a) +@-b)? <c}
F e A Al dgee SRARY L U Wl 4 beRe> 0 & fov g
{e,y): x—a|+|y- bl<cl®r 3adfa e ardh JYgcaH §ivafy &) Qe ﬁ o

PlT-HT T &2
L Ji=Jd,=J,
2 L GJ e
3. L edicl
4. J G J,cJ,

51.  LetJ; be the smallest topology on R2 containing the sets
(a,b)x(c.d)foralla,b,c,d cR;
J; be the smallest topology containing the sets
{(e.9): (x-a)* + y-b)*< c} forall a, beR,c>0;
13 be the smallest topology containing the sets
{x,»): x—al+|y-b|<ec} forall a, be R,c> 0.
Which of the following is true?

L Ji=J,=J,
2. S &J, e,
3. J,eJ,cd
4. J, ¢ J, < J,

52, mmm&«wn a+{-1Yb+e;i=1,..,n nz3
aae.wvaaa?r amqaaﬁmaﬁamwaraammcz#wmw
mﬁmmaﬁmmﬁlﬁmmﬁ#ﬁamm#
L o b & 3O denfda 3ol & gaten 3f&aeT #
2. a T b F HOwAH WG IRt F g H¥AcT §, W & R
g
3.6° % 3f8cT Faaar ko 1 Hieded w18t
4.0@UT b F FFIH FMAAr smwes A0 F&F #F

52. Consider the following linear model
Yiza+{-1)b+e;i=1, ey, 23

~ where e/s are independent and identically distributed random variables following normal
distribution with mean zero and variance 6°. Which of the following statements is correct?

The maximum {ikelihood estimators of a and b always exist

The maximum likelihood estimators of o and b always exist, but they may not be unique
The maximum likelihood estimator of o° does not exist

The maximum likelihood estimators of g and b are not consistent

oW
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53, AWE A qUiAEE gFT RO RER (L0, D il 3@51 R IqEETaT A W A
\V?WW%%’T}W%E}}?W
o {(1L0.1).{0.L0))
2. {(121).(0L)
{(2.1.2).(4.2.4)}

{(2.-1.2).(13, 1).(-1-1-1)}

53, 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?

{(101).(0.1.0)}

{121,010}
{(2,1.2),(4.2.4)]

{(2,—1,2},(1,3,1},(—1,4,—1)}
sa. FRD R X, %, ..., X, TEEIE Ty wESIEHE: SRr s s i FA |

[¥3]

b

oW

F1(0,1) I TF UHEAH qeA gl S a::f—;amb,: a1+7i g {(a,,bj, i:i,Z,w..,k}
T T ST e £ eI @ STt - - e o Tl HE
o mﬂ (a,,b, )37 sqeat S TEAT N, §1 T N S N F T FEaE 3
% —fm’;cz
S
54, Let Xy, X3, .. , X be independent and identically distributed random variables each having 2

uniform distraa'itson on (T4}, Consider the histogram of thaose values with k equally spaced class
1

L

T - r P 1 IR e . ]-
intervais given by {a\a;.,u,j, £=1,2,..‘,x1} where !:-w;;-— angé b= a, + E Let M; be the

- N [l . { 3 13 - -
number of values in the interval {g,, B, |. Then the covartance of My and Ny is

N

2. -nfi
3. nfkt
4. 172

55, TE YRE SWaET T RF 8 SR 1 90° SRIES gEeT E e HiAG IUN
/.
U Ll ﬂ#*’ﬁﬂ%ﬁaﬁ” 7%
o] L))

5]
15

h Jd

ﬁ
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0 !
3.
i
0 -1
4,
N

55. Alinear transformation T rotates each vector in R? clockwise through 90°. The matrix T relative

! G
to the standard ordered basis U:O:', [ID is
0 -1
1.
5

) [0 1]
-1 0
R [0 1
(10
[0 -1
4,
e

56. AW fF T7: R” - R" = @e wiawor § o st & @ g o ESw T

UHa IEERd &

1. &I (N =7

2. Sfd (1) = Ywaal (N =n

3. S (7)) + Fan ) =

4, S (1) - @I (T)=n
36. Let T: R” — R” be a linear transformation. Which of the following statements implies that T is

bijective?

1. Nullity(T)=n

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

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

4. Rank (T}~ Nullity (T} =n
57. (X, ) EfaUT GEHETA ST Ny(0, 0, 1, 1, p), ~1 <p < 1T JGEOT &ar &1 &

1. %aer 9 p=0 § & X+ yaury- v yueusiag &

2. %0 IR p<0 ¥ @ X+ yaWx-y yosEsiT g

3. %9l UG p>0 § & X+ rawmx-y smgadRg g

4. p% W e F BT X+ vauwr - v ameeRT &

57. (X, Y) follows the bivariate normal distribution N:{0,0,1,1, p),-1<p <1.
Then,
1. X+VYand X-Yare uncorrelated ohlyif p=0
2. X+Yand X-Yare uncorrelated only if p<0
3. X+VYand X-Yare uncorrelated only if p=0
4. X+Yand X-Yare uncorrelated for all values of 2
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58, @EERS HAET yoox [amd 5 yeClie) FTET &
1
i )-':.\‘(\l—h?x}
,1’“—"xc—fxm’- (_\‘—l)-!»x

(l—-.rzl 2

y=xe

I~d

LV

58. The integral equation
A
y(x}:x—jxy(t)dt ; yeC'fl,x)
£
has the solution

1. y=x(1-ln:c)
t
2. y=xe (x-1)+x
3. }’ﬁxe(l_xz} :
Il

4, y:x—x(e*’ —e)

59. A & U, Uy, ... EaaqAa: o gadtgEeT: aRg aeftees W E, G A W @
(0,1) 9T ©F THTAT dead §1 lmP[Ul+---+Uus%n}a:r Fas
1. g '

2. & U 9% W F WA g
3. ¥ aW 9% W& F 9 gl

4, %amagiéawal

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

distribution on (0, 1}, Then lim P(U, +--+U, s%n}

n—rm

1. does not exist
exists and equals 0
3. exists and equais 1.

e

- 3
4. exisis and equals E
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60. TG FHAFUT x* +2Ux+V =0 AN SEF U For v {1, 2, 3}8 FA GriResnant
%mmﬁ:mm:gﬁmﬁfmma;aﬁaﬁﬁmmm
&$r arffear

2
' 3
2 1
2

. !
9

. 1
3

60. Consider the quadratic equation x* +2Ux + ¥ =0 where ¢/ 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
1. —_—
3
2 1
2
;. I
9
1
4 =
3
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paEEdiaE WX XS pxI=x a8

A
A
e
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1
u
]
Il
Lt

2. lim p{x)=co

I
8
o e
(e
e
1]

=)

6%. iet ¢ be a real polynomial of the real variabie x of the form pi{x} = g 3T tax -l

Suppose that p has no rocts in the open unit disc and p{—13=0.Then
i pihy=0

2. limpxi=w
XD
3. pl2o
4. pi3i=0
. 8 N
5. 93— Ty o Ay — S R S
62, W S, R> & TH Gee § aid @ (e R F R a—g\a,y;:

~ e

. . : o
o P S OIS S S A AUE N L
¥t Vi FiY X -1 - Xi— 3 =
SR Y TR AE Y} P P PUITRY P R FIRS

ot bl

4

e

lh L3

¥R

S w2

e

m m
=

AR

D 5

|

k“ﬁ £

£

1,

g

il

"@\

~

|

=

.

e

o o
oF « oF

unction of R? such that ——{x, y}=-{x, v} for ail {x,yj€ K",
Bx

Fe ~r
T . i
- ! ¢ I AW L MP Lk 2% : %y~ T2
i fix ;/j—f{;y,.» ={x—yy==a® ¥+ p - x5 y ¥ Hor some point x* y¥ielR°
ox &y

P

. fis a constant on ail iines parailel to the line x=—}¥

-

s

. flxy)y=0fcrall (x,y)e R

FEN

CFlx )= f{—y.x) forall (zy)e R?

3 3 { 3 ; ; 8 £ .
’ 62. W W R—-R T Taa § §f{x§—fﬂ v}iséx—yi >0 o BEREE ST
“ b i i

o —- — . e
2. 3¢ A >07 f THEAH Too 8

(53]

W

1=
iy
c"_.
i
-+
ey
4]
ot -
el
0
e
o3
(2]
23
it
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64.Hﬁﬁ:smammﬁp%wwwﬁﬁwm%mﬁmw

YAV & S UG A S § R 2/p2 F wRifedi & @ ag ey
1 2 9

ya=| 0 3 -1
~2 0 2

forrer st & @ w9 & @ B

1.s waly 3rTs siwd & aiwfdve @ear ¥

2.5 w3l AT Tt fRad 7 10 @ 3w &, 7 P Fwr &
3.5 RarT 2durs & @l 3t it F Afise awar B

4. s el faww 0TSy 3t @1 Mafive awar g

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

i1 2 0
A=| 0 3 -1
-2 0 2

Which of the following statements are true?

1.  Scontains all the prime numbers

2. Scontains all the prime numbers greater than 10

3. S contains all the prime numbers other than 2 and 5
4. S contains all the odd prime numbers.

65. A B A € My (O) C 3 wfafSeat & wer & 10x10 seggh #r wieer wale ¥ st
R Wi, My (©) i s9aafe § A" | n20} | @ IfT &1 @l we=t o el |
1. A & R, fasw,) <10 81
2. el A% BT, fasrw,) <10 B
3. 55 A% fAv, 10 <R&F7 (W) <100 §
4. ToA & AT, Rea(w,) =100 ¥
65. Let A € My, (€), the vector space of 10x10 matrices with entries in C. Let Wy, be the subspace
of My (€) spanned by {A" | n 2 0}. Choose the correct statements.

1. ForanyA, dim{W,) <10
2. ForanyA, dim {W,) <10
3. Forsome A, 10 <dim {W,) < 100
4, Forsome A, dim ({W,) =100
66. AW A v AFART 3x3 Heqg ¥ oiwt A'=—1 B Brw sl F oo a8
L A & & g% Hfeanfors a £
2. Co A Ry ¢
3.C W A Bl #i
4, A TR §)

/46 BIN 3-4AH—15
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56. Let Abe 5 complex 3% 3 matrix with 2% = — 1. Which of the following statements are correct?
1. Ahasthree distinct sigenvaluss
2. Ais disgonalizable over €
3, Alstriangularizable over C
4, Ais non-singuiar
§7. BY S o g p & glaudw w9 W REHi
alx, v,z w) =X +y7 + 2 +bw’ U
plx, y, z wi=x' +y + caw.
e wull § BlE T R
| AR AT ERATT WEATE 3% §, @ p@Wq € W oI g
2. TR T e WA TEAEF HE §, T pTW g R T oA £
o p ST ¢ HER aEARF 3F § b AOTTS ¥ WY, @ pE g R W e
4. T e=0 ¥ dlp TATqR W FeAeT= Gl &

L]

§7. Consider the quadratic forms g and p given by

alx, v,z wl=x +y +2 + bw' and
ly, y, z, w=C +3° +czw.

Which of the following statements are true?
1. pand g are equivalent over L if b and £ are nonzero complex numbers.
2. pand g are equivalent cver R if & and ¢ are nonzerc real numbers.

3.  pandagare equivalent over R if 5 and ¢ are nonzerg reat numbers
with b negative.

4, pandqgare NOT equivalentover R ifc=0

58. T B X, ..., X, ToAsa: FhorEad: #fc dEReE o 8, WOSdl gEca Beel

Sx)=2 PR x>0, 2>0% T A B et # & e 3

281
i. -Z? 2 1 I e B
7=

3n

A F ITHESE WS g

R

&8, ler X, ... , X, be independent and identicall distribieted random variables with probabiiit
" |

density funciion
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Then which of the following statements are true?

2& 1 . )
1. —Zﬁ-— IS an unbiased estimator of A1
e

In

>,
1=1

23 ]
3. -—Z ——is a consistent estimator of 4

’

is an unbiasad estimator of 4

g X
4, "3n IS 3 consistent estimator of A
Z'Xf
1=l
A0 Yoo
5 0 0 % 0
69. mmwﬁt{l,z,s,4,5}q?murmﬁm3n€q3 0 0 1 0
BO¥ 0 % 0
KKK KK

ﬁwﬁaaﬁmwﬁmﬂﬁﬁmmﬁﬁ#aﬁaﬁaﬁ%‘?

L 3aFad 1,2, aGeF0aell § aor et 3,5 a1forn ¥
2. AR 1, 2,3, 4 G § @ v s afo §
3. Y&l o UF 3T e wee B
4. YCeT & TF H 3fF ey weer F

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

(A %0 4o
K0 0 % 0
6 ¢ 1 0 0
A KO % 0
%ok KKK

Then which of

L

he 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

B WA

70, nﬁ%xamvwﬂummﬁ.@aﬁﬁﬁm(m) 9T UF URdAR §eal H
T T mﬁ%w:xl{m{z} SET 1, WHTAT A & [EH B F RS aar

Bl T wel N X T @l



LW T F{EE FC BES fwit) = ‘Iéﬂgrsl‘( Ciy 5; [CRHEALL 3:%'

o]

P >0l =

L I e

o

3y @ TETT deF W Had B

/.-. S0
) At I Lo _,;.»‘;ETGW_.,_::).,
4, W el @ Py E i Sl ;/fE/ " 3 ?i’{oszgi! Ay < IGsn il
\ J o

-8, Let X and ¥ be independent random variables each foliowing a uniform distripution on
{0,1). LetW=X I,y ey where {, denotes the ingicator function of the set A. Then which of

the following statements are true?

1. The cumulative distribution function of Wis given by
- 27
Fwlt)= ¢ 2{094.'] + ‘[{r::}
2. Pw>0]= —

3. ‘the curmulative distribution function of W is continuous

4. The cumutative distribution function of W is given by
{4

(r)J Cai S YN

{p<esh} {r>1
/

iy =¥
(ot o)

7. WS B ox ues aeRew wl §, wisar @ed Hee f N=ax—u) e
~w<p<m, o>0, x>pu % WA HREHA Feet E
178 oF fow arae
250 a & T T Helel
3.aF TR
4FT =18 F‘i’,u g oA
71. Let X be a random variable with probabiiity density function
f(x}———a(x—y)“"le‘{“‘”)ﬂ; —w<p<on, o>, x>H.
The hazard function is

constant for all o

an increasing function for some o
independent of o

independent of uwhen o=

72. mﬁ%xuxz,. S RERE WW aﬁaﬁﬁ‘wms,%ﬁﬁﬁﬁmmi}w
T TS §C & HTEROT el § RESE T, = 3TAA 0, 0, o Kl g ar
o e 7 A BT F FE 8

wREwa # 7, 19 JHEia g@ar 7

FeT H n{i-T,) W 3¥ERT e B

| deT F n¥1- T, W FEERa e ¥

4w AJn(1-7) 0 ¥ 3EERT g &

O S

[re

B

L)
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72, let X, X,, ... be independent and identically distributed random variables each fol.awing a
uniform distribution on (0, 1). Denote T, = max (X, X, , ... ,» Xz}, Then, which of the following
statements are true?

1. T,convergesto1in probability.

2. n(1-T,) converges in distribution.
3. n{1- Ta) converges in distribution.
4

\/r—:(l =17, ) converges to 0 in probability.

73. ol geeasiieor gawar W O 3+ 4y + 27 Y e wY, afRwyr

X+y+zs 12
X+2y—-2<5
X—y+z5 2,

é:mr, a7 xy, z 208t &

I. BHET 1 UF ¥ 70« 0T g

2. SITCEEAT FT 38T BT 120 + 5v + 2w I FYFATHIRT §
3. WiaEHEaT & eyl & R Fu—vews 2

4, qﬁmémﬂﬁﬁa’f%u+v+w5 3, u+2v-w < 4|

73.Consider the following optimization problem:
Maximize 3x + 4y + 22, subject to

X+y+z5 12
X+2y-z255
X—y+zsg 2,

where xy, z 0. Then

the probiem has more than one feasible solution

the objective function of the dual problem is to minimize 12y + 5v + 2w
one of the constraints of the dual problemisy~v+ w22

two of the constraints of the dual problemareu+v+w £ 3, u+2v-w <4

o

74, Hﬁ%xbxz,...mmmﬁ%ﬁﬁﬁ@,mmwuammw
o’>0 & W U §EeT T ITET T £ | IR B R

n=2

u=2 Z(Xf “yn—l)z (Xn—l _Xn)
¥ ol Sy 74 aa T,= s u>3
Xn-—!‘— X 7; ) 2 \/5

n-3

ﬁﬁmmﬁﬁaﬁﬂﬁﬂﬁr%‘?
l.o* & Rvr, wenfeg &

2.% LSEST W, TIETA FIE (n—3)F Ay, 3TIEROT S g
1

2

3.‘?—2 F ST @, Tadaar st 1T (n-3) & @1, IHTEOT el B
; ,

4.p F EAT TG X, 3TReh B
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Fh.ilet Xi, X5, ... be independent random veriables each following 2 normal distriburion with
unknown mean 1 and unknown variance o > 0. Define

H-a \2
fvw 70N )
7=2 i,Af—Ar:ﬁZj' §o5r w}; b}
o T v 1=! j— {An——i ".':i
X ,=——3 X T= and T,= ;n>3.
n-2 P { - Z [y ;
-2 =t n—2 VL

Then which of the following statements are correct?

1. Tuisunbiased for o’
' T
2. L follows a ¢ distribution with {n ~ 3) degrees of freedom.
Vi
TZ
3. }2-— follows a F distribution with 1 and {n — 3) degrees of freedom

4. X,_, is consistent for estimating u

n

75. A % X UF IS YO AT Tl W & foaer willsdr e v
FST{x+ 1) flx+ 1) =(a+fxflx), x=0,1,2,...; B=1. o FHT Fr & 31T 98

a
3 Var (X )=

.,;3)2
8  Var (X )=

75.Llet X be a nen-negative integer valued random variable 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? '

o«
. E(X )=
1 : 1"‘“ﬁ
S a
2. HEfXj=

5]




76.

el Ypspuratftae: Lk =12 ..,59 TGN FE g TEAT: qUT FATEAS:
R arefeoE ot §, forl ¥ &7 Ue HEm 0 Ul YRl o2 >0, F UTF AT §e
W ITET FAT E, TA o, By, =12, ., 5 AT wrae g1 oA e wuet v ow
FiA T o 87

Iy &HAAD B

2. @,i=1,2,..,5 & o8 &e wea 3EEAT G

3. 4+ ay+ By FFFAT G

4. Boy - Py HTHEAA &L

76. Consider the mode!

77.

77.

Yie= g+ i+ P+ £ Lik=12,...,5

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

1. s estimable
2.  All{inear functions of o, i=1, 2, ..., 5 are estimahle
3.y +ay+ fipis estimable
4 ﬂzj_ —ﬂzz is estimable
AR B X, X, .. X ATET 0 TUT YROT 1 F GHEHART seq § Bden o

Irefes A § T AR 0w I dee ATCT 2 a7 FEROT 2 YFd TEART E
mﬁaﬁﬁs?:éi){, | o e e @ T A W
1. Y& & WIA 99 &

= 5 16X+2
2.X$ﬁ(rmﬁwea?rmﬂmwé'——ﬁ_—
16X +2

7
16X+2

17

3. foder 3fE e 3 A Irher §

4, FEffeper I TS F A RIS

Let Xy, X3, ..., X be a random sample from the normal distribution with mean 8 and variance 1,
— 13
and let the prior distribution of & be normal with mean 2 and variance 2. Define X:—ZX, .

i=1

Then which of the following statements are true?

1. The prior is a conjugate prior

L = 16X +2

2. Posterior mean of 8 given X is T
, 16X +2
3. For absolute error loss, the Bayes astimator is T
16X +2

4.  Forsquared error loss, the Bayes estimator is
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7s.m%xwmm%'mmm%
20x+1
fx)=4 8+1
0 , otherwise
qfeTer GHET H,:0<1 AR H,:0>1 X Rl A6 & wwer ¢ & S Rar
&

, 0sx<1, 8>-1

1 if xziz_a_—_l.
p0)= 9-8c —1
4] if x<4—m——

' 2

A A AT I T

1. $UF THEH U AFAART o HTHT T &

2. ¢ TH THEAH Icdd AT o AT TETOT 7T

3. gy 051 ¥ T 0 TET gh AT FA J FH o 8l
4.§ae>1%mewqﬁaﬂw¢£feﬁaaﬁms’rmal

78. Let X be a random variable with density function

20 x+1
f{x)=¢ 0+1
0

0<x<l, 8>—1
) otherwise

Consider the problem of testing Hy: 6 <1 against H;:0>1

Let ¢ be the test given by

it xz—glgﬂ'—l-
#x)= 58a -1
0 if x<-—~——7a———

Then which of the following statements are true?

¢ is a UMP size o test

¢ is not 8 UMP size o test

For al! 8 > 1, the power of the test gat 6 is at least o

For some 8 > 1, the power of the test ¢ at 8 can be less than o

79, & WH F HHY 8 ¥ T4 WO & @WUs AWEeww &9 F Rewfad 2 saamda

-]

weer & A & At AW B 57 3WEeTAT 1 e WS 3UUR §AY (1), ab, de TUT
Ofg 3T @ e FEET 31 3 AT # et swleaiear aRomAt H 8wl
¥ R g T 87

1. ABC, CDE, ABDE

2. ABC, CDE, ABCDE

3. AB, 8C, AC

4. AB, CDE, ABCDE

PwNe

S/46 BJM 3—4AH—2A
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79. Consider a 2° factorial experiment laid out as a block design with 4 biocks 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?

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

AB, CDE, ABCDE

Calb ol s o

80. mqﬁwmmgﬁzr(x,,y,},an,...,n % T 76 & ~geaw o9 g e
&
THIFIOTL:  Sx-8y+14=0
TFHIFIOT2:  2x-5p+11=0

o foee Fust & @ Bl & T

1. WEHAY I[OTF & AT -0.80

2. WEHNY TS F AT 0.80 §

3. y W ALTR (GO « & FiAw &aehT § a7 2

4. (X,¥)=(2,3), 58 I:%zﬂ:x, ar y=£iy, g
f=1 i=]

80, For a bivariate data set {x, y;),i=1, 2, ..., n, suppose the least squares regression lines are:

Equation1:  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,.(X,¥)={2, 3}, where E=lzn:x3 and )7=iiy,.
L i=]

81. # 5 Xy, Xy, ..., X, TSI T WaHTEA: dRT Anfew Wi Forrat ¥

THHATT SeoT HT (6-2,0+2) I IO Rl §1 oo w¢ PR x,, = 3o (1,

Xar ooy Xp} TUT Xy = TATH X, X, ., X} Bl D AT Srreai T A T 0 & Bw

1- Xu) - 2
2, X(n) +2
X+ X,
2

I 3
4 Z(X[l] +2)+Z(X(") -2)

S/46 BJ/13-—4AH—2B
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81. tet Xy, X5, ... , X, be independent and identically distributed random variables each following a

uniform distribution on (6 - 2, 8 + 2). Define X, = max {X,, Xz, ...

, Xo} and Xy = min {Xg, Xy, ..., Xa}-

Then which of the following estimators are maximum likelihood estimators for 6?

1. Xy-2

2. X(,,] +2

3 Xoy+ X
' 2

| 3
4, Z(Xm +2)+Z(X(") -2)

82. 1,2,3,4 ¥ RF"T IR 3TuRY & et gig Gust god Fffwenar & a & R{an

1, 2

1, 3

1, 2,4

1, 2,3

1, 2,3,4

fawet syslt & | T & wEr g7

1. ¥WFHTIA Hag § WG FfEF L]
2. FWweTAT H9g § uiq ifdE g

-3~ ST a3 T &

4. A FS LITAd 3TAR-AHAT 3HeAT ¢

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

1, 2

1, 3

1, 2,4

1, 2,3

1,234

Which of the following statements are true?

awpp

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

83. WARE 3F[UE 0 % HHeA &g U € GARE § AN » B TH URC AfeoH

AHA H TS HEAT §| AW R op AFA HOIAAUT B 0 F W AT F A,
WA @leviged s A M N G W aa@ smd A sl as7 &
SH WIS 0.95% T AF YARTT T F [p-6[ s0.02 &2

3T AT Fhd & [ B(1.96) = 0.975, ©{1.64) = 0.95 SI§F © AAF YAMET el $ oy

Fed Foid & Rfdse sar &

1 n=1000
2. n=1500
3. n=2500
4 n = 3000
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83 A simple random sample of size n is to be drawn from a large population to estimate the
population proportion 8. Let p be the sample proportion. Using the normal approximation,
determine which of the following sample size values will ensure {p — 6| < 0.02 with probability at
least 0.95, irrespective of the true value of 87 [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

84, A TF Xy, Xy, Xa, Xo, X TITAT: T TENEAT: I aeRos | § e v w

(0, 1) T TF YA dea & I[eR0r Sl §, T4 M 30F 7eq i fafise war
o e et A § S @ | e

At

2. (0,1) W M UHEAT sfed &
3. E(M) = E(X,) '
4. V(M) = ViXy)

84.Let X, Xz, X3, Xa, X5 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(M<1J=P[M>—2—J
3 3

M is uniformly distributed on (0, 1)
E(M) = E(X))
4. V(M) = V(X,)

w N

85. WFAMIT Afey FAME v W T WF §FRs T F JWERA0F qgU5 (x5 T4
HfeTss gguT «(x~5) | Wl T faheqt A g
1. & 90 gE=T AT & NS 7 Hgfaaa: Fuifa gar g
2. TH el fdiea & 8-8= & e &vs & _
3. Tosmar FHISE v/Ker(T-51) 9T T & WRET HHNEF YrIoEr B, SigT | dcads @91 £
4, RART FATE V/Ker(T) T & WG THFRS T0H S HPNS 1 3w o1 &

85. A linear operator T on a complex vector space V has characteristic polynomial x*(x — 5)* and
minimal polynomial x*(x ~5}. Choase all correct options.
1. The Jordan form of T is uniquely determined by the given information
2. There are'exactly 2 Jordan blocks in the Jordan decomposition of T
3. The operator induced by T on the quotient space V/Ker(T-51 } is nilpotent, where lis the
identity operator ,
4, The operator induced by T on the quotient space V/Ker(T) is a scalar
- multiple of the identity operator
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86. ®ae f(z)=z (i—cosz),zeC. a7 faart) fes F @ 0 98 &7
LEaT f FORN AR 2 F GIF
2. RS ¥ 2 W, S n=t1, 12,8, P 1 F FIP i
3. Gl f F O AT F4 GEIF €l
4. G & 200, @ n=tt, 2, &, A 2% I T

86. Consider the function f(z)= 22 (1—cos z), z € €. Which of the following are correct?
1. The function f has zeros of order 2 at0
2. The function f has zeros of order 1 at 2rmn, n=t1, 12,..
3. The function f has zeros of order 4 at &
4. The function f has zeros of order 2 at 2an, n=l1 2,...

87. #dA T 8, C ﬂwﬁ@‘w%,masssﬁmmﬂﬁﬁwmﬁl
ot wuaT & @1 @8 82
| R w5 deafew wee s ¥ fav g oy § BRa(f(B))c f(9B) ¥
2.am%eaﬁ$mﬁquﬁaaﬁqa3§msaamsﬁmﬁ%%

{£{ BV Ve Lo
o{F (B eFteB)-

3. g¢ w4 Ao wew £ & fow g o § BRa(£(B))=/(2B) ¥
4. C#1 U yoReg fagd IEHTaH g T wH W4T FRRE wol f F IR ¥
afa(f(B))c £(oB) gl

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

1. for every entire function f, we have 6( f (B)) c f(oB)
2. for every entire function f and a bounded open set B, we have 6( f (B)) c f(8B)
3. for every entire function f, we havea(f(B)) = f(aB}

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

o(f(B)< /(28)

88, A B D={zeC:zl<1} ¥l e F wiT ¥ a9 37
1. f(0)=0durf'(0)=2 ¥ T UF FeEhE Beet DD & 3Eaad gl
2. f(3/4)=3/4 awm ['(23)=3/4 F WA TF Afhe Beet f:R>D @
Afeaaa & |
3. f(M)y=-3/4Tf'(3/4)=-3/4 F WA TH Femthes wad DD &
sfeaaa gl
4. f(1/2y=-1/2q f'(1/4)=1 %mwzﬂmﬂﬁﬁmﬂm»mwaﬁaﬂa%t
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88. Let B={z e C:| z|< 1} . Which of the following are correct?
1. there exists a holomorphic function f : D — D with f(0)=0and f'(0)=2
2. there exists a  holomorphic  function S:Do>D with £(3/4)=3/4and
J'(23)=3/4
3. there exists a holomorphic function S:B—>D  with f(3/4)=-3/4 and
F'(3/4)=-3/4
4. there exists a holomorphic function f:— D with f(1/2y=-1/2and F(4dy=1

89. AW & f1C > C % NoNF Bo P z=x+iyH T A By R’ SR & afy
ulxy) = Re fiz) TUT vixy) = im fz). & Wt & FhT T TH &
o' o
oy 8y
_-I._..
ot By
*u B & u B
Oxdy Oyox
v B
+ =0
Oxdy  Oydx
89, Let f: C— C be an analytic function. For z =x+iy,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?
u 'u
—2'+—2 =0
ox° By
v dv -
ox" oy
&u__ %u
oxdy Oydx
v + v _
Oxdy OByox
90. AWl ro=(12)345) aMc=(123456) 5, & T8 &, s & el W wwvedt o
W ¥ e weet o @l @ wdr 0
L. ST < o > T <1>TF G@e & qeardy §
2. S # oqurc wgean §
3.ca>n<> =S WHg gl

4, odUT v wATATAART &)

90.leto=(12)(345)andt={12345 6) be permutations in S, the group of permutations on six
symbols. Which of the following statements are true? '
1. The subgroups <o >and < 1> are isomarphic to each other
2. gand 1 are conjugate in S¢
3. <o>n<t>isthetrivial group
4, oand t commute

1.

=0

4,

1

0
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91. AR i 5, n TS ¥ GAMNT FHUY g @ @GS T 81 S, @ (2/20) W
gl # @ RRRed geaal §?
1. Z/12Z
2. (Z/62) & (Z/21)
3. A, S R 12 T TSGR GHF €
4. Ds 3 FT 12 T THH THE §

91. Let S, denote the symmetric group on n symbois. The group S; © {Z/2Z} is isomorphic to which
of the foliowing groups? '
1. Zf127Z
2. (ZjeZ) & (Z/2Z)
3.  A,,the alternating group of order 12
4, Dg,the dihedral group of order 12

92. el B F=Fld /(x’+2x~1) &, ST F, 3 IE T TF AT T s Al &
Ter 87
1. F27 @44l &1 UF a7 &l
2. F QU § W £ T ST RER 76 8

4. F 1 TR Wg e § W s gt

92, Let F = Fafx] / { ¥ +2x-1 ), where F;is the field with 3 elements. Which of the following
statements are true? A
1. Fis afield with 27 elements
2. Fisa separable but not a normal extension of F3
3. The automorphism group of F is cyclic
4. The automorphism group of F is abelian but not cydic
93. R oI qorl # FhT ¥ TgUe IAGHFCNT &7
1.X+35 +9x +15, Q T, oI IRAT F7 &7 i
2.5+ 28 +x+1,Z/7Z R, S quii! F7 WA F T ¢
3.0+ +x+1, 7 T, S qUits] &1 907 T
4, e+ x+1, I R, S S F aT g
83, Which of the polynomials are irreducible over the given rings?
1. »°+3x*+9x + 15 over Q, the field of rationals
2. X+ +x+1over Z/77, the ring of integers modulo 7
3. X +x*+x+1overZ, thering of integers
4, X*+x +x*+x+1over Z, the ring of integers

04, GREHET A1 FTFETT (THAE) v"=—f u(0)=u"(2)=0 [0,1] T, '&I’a’iu"E% aum o' =—070

T Framtl A B [01] Wf(x) UF aEaidE-aiT §ad Boe g1 an e A Hi-g
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1. ST 9 & AT AT ST 6, ¢ ), v, £) € [0,2)x{0,1], ¥

x for0sxs{
G(x,¢)=
(¢) {; for¢ <x<1
G o . ’G .
2. [01] x[0,1] W 6 - gl Had §, x=¢ 9 az#wm#ml
x

3.08 x<{ AU ¢ <xs1 % T Gix, ¢ ) TR FHAEOT y"= 0FT HATNGT FLT &

4. R T e g & ule)= [ oM + [FQNE

94. Consider the boundary value problem (BVP)

u’=—f, ul0) =u"{1) =0 on [0,1],

du . du
where u' = E and u = E"'— Assume f (x) is a real-valued continuous function on [0,1]. Then,

which of the following are correct?

1. The Green's function G(x, { ), (x, £ ) € (0,1]x[0,1], for the above BVP is
x for0<x<q
G(x,¢)=
§ fordsxsl
2

oG oG
2. Both Gand 3— are continuous on [0,1] x [0,1] with -a—xyhaving a discontinuity along x=¢
X

3. Glx, { ) satisfies the homogeneous equation u"=0for0s x< ¢ and {<xs1
x 1

4. The solution of the given BVP is u(x) = _[ &f (C )dg" + Ixf (C )dé'
L x

95. WAAYAT " = 2 (WUET13) W O 30 AAXTAT 7 g » & AT & aly
‘1. .
2.
3.
3,
95, Consider the congruence X=2 (mod 13). This congruence has a solution for x if
1. n=5

3 333
B
0~ o 0

2.
3.
4

5 3 3
Bonou
0~

96. &l WHTTAT A= (1,2, 3}TUT B={1,2,3,4,5} T Taalt W& Fe=i w1 T
I. AUB T & Goell & g dems 3 -
2. A¥B OF & ol $T Fol §Ea1243 B
3. AUB % & Uaeh Bolsll I Hel W&t 60 Bl
4. ARB T% & THE Bl S g qedr 120 §
96. Consider the two sets A ={1, 2, 3}and B = {1, 2, 3, 4, 5}. Chaose the correct statements.

1. The total number of functions from A to Bis 125

2. The total number of functions from A to B i5 243

3. The total number of one-to-one functions from A to B is 60
4.  The total number of one-to-one functions from Ato 8is 120
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97. gl dipq)= lp—ql & T F SREE 3T F FETT Q R AR SR dET R
e £?
i.geQ | 2<q <3} TREK &
2.{ge Q124" s4} e &
3.geQ2<q <4 R E
4. (g€ Q| ¢ = 1} Ted ¢!
97. Consider (3, the set of rational numbers, with the metric dip,a) = Ip — gl. Then which of the
following are true?
1. {geQ |2<g" <3}isclosed
2. {g€ Q| 2<4¢”<4}is compact
3. {geQ|2s¢"<4}isciosed
4, {geQ}g° = 1}iscompact

9. R OT freeT o T FiF @ vF g)F F ORenRa S g 87

-

1. dixy)= I yl
I+lx~pi

2. dix,y) = |x- 2y} + {2y ~x|

LTV W D S

P utl\l}‘I il\ y I

& dixyl= 1 v

©8. Which of the following define a metricon R?

_
PV

L+ x—y|
2. dlxy) = [x-2y[+ {2y —x|

w

dixy) = -y
dlxy) = ¢~y

=

-,

1
90, 7= fF to-Rew /Y & 3er W,I(J’)=I(%y'2 _J’de s W{0)=0, y(1)=0,
i}

& S TF § BEwE ¥ FaE @ e v v & Sl ye CRo1 F
I y.(x) TF TUEY TWHAAR A Gl B §, Ay, Ty, Faifad ¢
Lox=0W, W [0, 1 F Y {¥egyl |

x= 1%, & [0, 17 IV Fwgsll W 7

x=0FY x=1 |, W0, 1} # 3 gl W AL

4, Tl Rl x<[01w '

[T 8 ]

82, tet v [x} be 2 polynomial approximation, involving only one coordinate function, for the
functional
] {/.1 ~,
v 1 2L =1 -
)=ty ~yjde 5 2(0=0.21=C,
PR ) H
{,1\"-' / '
using Ravleigh — Ritz method; here y & CHM0,1]. f y,(x)is an exact extremizing functios, then

y,end y,,, are coincident at

148 B 3-4AH—3A
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x =0 but not at remaining points in [0, 1]
¥ = 1 but not at remaining points in [0, 1]
x=0and x =1, but not at other points in [0, 1]

all points x & [0, l]

el =

100. AW & f: R —[0,0) T IHOMcHAS ARG A Tdd BT 31 A6F &

6,(x)={5 Lk,

7 0030

0 i f(x)e[i’;‘,;,%f,,-‘]

Gt (x) :{

durg, (x)=g, (x)+"2f¢,,_,,(x). i s Ao & Fanto 2

k=0

L. &®&xeR & fow g, (x)1 £(x) &

2. Tl c>0 & I omeY W, wHeAd {x:f(x)<C} =, AR g, (x) 1 £(x) ¥
3. xeR & W, whEAT g,(x) 7 f(x) &1

4, B c>0 » RU a9 W, " {x: f(x)2C} W, w@www g, (x) 1 £(x) &

100. Let f: R —[0,0) be a non-negative real valued continuous function. Let

,(x)={5 Fren

= Ff)e ﬁiﬂ]
B (x)= { 20 i f(x]EEi,,-’;_:l‘]

2"}
And g (x)=g¢, (x)+ > ,,(x). As nT w0, which of the following are true?
k=l

L g,(x)7T f(x) for every x s R

2. givenany€>0, g,(x)T 7(x) uniformly on the set {xf(x)< c}
3. g1 f{(x) uniformly for xe R

4. gvenanyC>0, g,(x)T 7(x) uniformly on the set {x (f(x)= C}

101. AT RF A 1 %mm%mmmwmm Xy, X, ... B
AR s AT T P :
L. P(X,>log n 3l 390 n>1% R =1
2. P, >2log n 3T 3l n21 & fimy =1

3. P(X,,)%Iogna?iﬂ?f: 3NE n21 F M=o
4. P{X,>logn, X,.,>log (n+ 1)} T 3¥F n>1 & AU =0

§/46 BJ/13~-4AH—3B
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101, Let X, X, ... be independent random variables each following exponential distribution with
mean 1. Then which of the following statements are correct?

1. P (X,>lognforinfinitely manynz21) =
2. P{x,>2lognforinfinitely manynz1)=

3. P> %!og n for infinitely manyn2 1) =0

4 P{X,>logn, Xy.: > log{n+1)forinfinitely manyn 1) =0

102. 7R &% n21 AT 4, cR awmy, :R->{01} 8

0 i
Felel zn(x)z{l ;_;:iz‘j:
3 ,
A R g(x) =limsup 7, (x) (S @A)

H—r0

@A) = liminf 7, (x) G &

LaRg(F)=A(x) =1 & ar wim=m & foe thm & Aiae ¢ o7 o ¢
fFxe 4, ¥

2. 4 g(x)=1 @ a(x)=0 & & WMr2m & AT & m & sifeac § afs
AT EF xed, F1

3. 3fkg(x)=1 aWwh(x)=0 & o @irkzl %iﬁvﬁfﬂww‘lﬁmwmﬂ
m.m, ... & Feddxe d, Bl

4 TR g(x)=h(x)=0 & & Tn2m & BT Fm T H¥aT § AP 70 I ©
F xed, &

102. et 4, c R for n21,and ¥, : R — {0,1} be the function
)0 if xe4
Zn(x)_{] ;‘fxeA::
tet g(x) = limsup z, (x) and A(x) = liminf z, (x}.

1. if g(x)=h(x)=1 then there exists m such that for all 7 2 m we have x € 4,.

2. ff g(x) =1and #{x) = 0, then there exists m such that for all n2mwehave xe 4,.

3. if g{x)=1andk(x)=0then there exists a sequence #,n, ...of distinct integers such
thatx € 4, foralik21.

4. 1f g{x)=h{x)=0then there exists m such that for all n2m we have x ¢ 4,.
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103. 3TERTA (0,1) R e worat £ H U Fiel AT THEAT Fad
I
1 flx)==
X
2, f(x)=xsin—l-
X
3. f(x):sinl
X

. sinx
4. flx)= -
103. Which of the foilowing functions fis uniformly continuous on the interval {0,1)?
1
L fx)==
X
2. f(x)=xsin~
i
3. flx)=sin—
x

104, 56T z Uk WiFAY FEw §oawm =41 &, | +z=3 +lz—6{ @ e domer
AT T §2
I 15
2. 45

3. 30
4, 20

104. The minimum possible value of ]z[2 +]z—3|2 +|z—6i]2, where 2 is a complex number and

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

105. Fgta=(a,....a,) ©F &g FTIR oy ¥ AW FfR SR,
J&enx,)= ax +--+ax, & SRAR/T H 767 & DY), 09X 7 F Idahels @l
AR s e A aslg T adr &9

L. (Ao} R" AR % = (@ vfafay &1

2 [(2)(0)]@ =]
3. [(0)(0)]@=0
4, [(Df)(()):f(b)=a,bl+---+a,,b,,forb:(bl,...,b”)
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105. tet /1 R” —>Rbe the map flx,.....x,}= g%+ +a X, where a={(q,,...,4,)is a fixed

non-zero vector. Let DF(0) dencte the derivative of fat 0. Which of the following are correct?

i.  {DAO}is a linear map frem ®'tw R

2 (o)) J@=ldl

5. [(2)(0))@=0

a, [(Df)((})](b}=albl+--l+anbnforb-—(b:,...,bn}

106. 74 FE, A R =R S F (%%, )=y O Alnx)=m—ts 81 &

# 3 wlF ¥ w87

| OR _9F
ox, oOx
1 g af e
2 = i
2. 4w weE S ROV{GO)} >R Head & O L =F gu——=F §
X, cox,

Li}

c . & &F
i e £ RA0.0) >R w s W A S -l =r
‘ X, X,

4 ¥y oF wed 1D >R, TF D (07 Fega Bear 1 & Egd HiFer 8, =

rd

- — aF . _.. g e .
Feaa RHER DWW —=r el J = F, i T &1
By

Xy %,
e . T LT — 2 - ) - PP - % "—:‘:2 - I ) X
1085, 18t F,F, 1 R -» R be the funclions {5, %, j=—5 7% and Fix,. % j=—"5.
: AL T A S NG L L2 2
X X Xy Xy
the followling ars correct?
- EE_ = .___.a‘g'l
el - -
o, %,
£
- . R 2. ¢ Y g g
2. There exists 2 function /1 R’ xi{i},@}; —» R such that == F, and g’i =
’ X, i .
H 2

& _

=Fand —=1

3. There exists ne function £t R? t{{@ﬁ)} — R such that gf

x5 3
A, There exists a function f: D — Rwhere Dis the open disc of redius 1 centred at  {2,0},
. . @ of
which satisfies TJ(— = F| and 7{— =F,onbD
Jx, Ox,

107,735 B A, R & SYaacad § adlxe R’ ¥ d(x, A)=rFgF{dxy):yed} W

fse = W ™ faegy, e 4 =, d(y,, x) = d{x, 4} ¥ § wieaes ¢ 9%
. A, R? & F ¥og WFA STELET T

A, RP @ B 3Red I9EEI ¢

A, RF o s 3w ded soEeead §

4. A, R? T @15 3N IREE TR T

ek

2

L)

167. Let A be 2 subset of R?andx e R?. Denote d{x, A}zinf{d{x,y} 1y e A}. There exists a
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point y, € Awith d(y,,x) = d(x, A), if

1. Aisany closed non-empty subset of R”

2. Alsany non-empty subset of R?

3. Alsany non-empty compact subset of R?
4. Ais any non-empty bounded subset of R

108. 571 5 f: R >R HGTF p>0d T U Faw B B a’rg(x);rf(t)dt & v

1. IR W

2. Held BeleT

3. Wl Weled W 3Fheei A5t
4. 7 @ Haa 7 yEFT

x+
108. Let f: IR — Rbe a continuous function with period p > 0. Then glx)= Ji f)dt 1sa
X

constant function

continuous function

continuous function but not differentiable
neither continuous nor differentiable

L

209. Ffel T z= xriy dUT £ R* > R? & @ B f(x,3) = f(2) = 2* = (=" ~ y%, 2xy) e R? &1
A TR (DA(0) a T % Jawheret @ Mfise Fear & T 7 Fle @ o ¥
1.(Dffa) h=2 0 h, STGT a=a,+ia, T2 h =hy+ih, FI

a —a
2.(Df)a) =2 [a: a.z)’ a=(a,a,)eR?

3. R*W f Ty Bl
4. Bl ae R*1{(0,0)} & B, o & Fo wwic ¥ 7 oy &

109.  Letz=xtiyand f:R* —R’be the function f(x,y)= f(z)=z* = =320 e R2. Let
(Df){a) denote the derivative of fat a. Which of the following are true?

1. (DMa) h =2 a h, where a=a,+ia, and h =hytih,

2. (Df)(a)=z(a‘ j’],a:(a,,az)ekz
1

a,

3. fisonetoone on R?
4. Forany ge R?) { (0, 0]} , f is one to one on some neighbourhood of a.

no;wﬁﬁmfaqaaimm,?)#qgaqmaiﬁmaam 5 AMSASR
THEHR el Golet §1 Ty & @ oy vy 2
1. f 9RaEg 31 '
2. f JTETWHA: TF I ol &
3. £(0,7) WY Iaseena &1 _
4. £{0,7) W w1 oRAT gt W aweri §)
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110. Let A be the set of rational numbers in the open interval (0,7} and f: A — R be a uniformly

continuous function. Which of the following are true?
1. fisbounded

2. f is necessarily a constant function

3. f is differentiable on (0,7}

4. f isdifferentiable at all the rational points in (0,7)

ou Ou u u )
1L AR % 5o glleor B =22, 08 T8 150, 5=(x,x,.x)cRP® &
5 e o x=(x;,%,,%;) ELicica

FATexp(i(k-3+wt)) T EH F T F Wew ¥, T &k T R IW INARE
Ry E g w & WW e A Ed

LR & 3o ot 7 3% war &

2. $O @d5 L % 916 9 H JRGd I ¢

3. F], A dR G, TAY t § A WaAHa: S8 TS GH @k Bl

4 RTat ¥ PrreR® F AT reyawa: WREg B

111, Let the heat eqguation -

2 2 2
Ou _Ou 0w Ou 120, ¥=(x,x,,%,)eR3

L
—-dt — k-~ OO )
admit an exponential function exp(i('k -X+wt }) as its solution, where k is a nonzero constant
real vector, and w is a constant. Then the solution '

1. remains constant on certain planesin B3

2. repeats itself after a certain iength L

3. has, in general, an amplitude decaying exponentially with time ¢
4

is bounded uniformly for X € R*for a fixed ¢

112. 4RaF ¥ F Soad FHEROT F TR A @A
u 1ou 1 ou
ot ror 1 of
N u(a, )= f(0), ¥ TWAIUH HT &, T§ f vw QA ww wed d SR O uv
QST AR F1 39ENT AT § a9 309 QUERT R o A AL G Gl
ulr, )Y TR T ¢ # nads 272 & AIY Mt g & [{w
1.0 HUTcA® =gl gl HaaTl
2.0 WA E EHAT §, 7W 3@ UM A §F IW F1
3.0 UFICAF & G5l ¢, oW 38 Fufa 7 s golis ger o
4.3{6{3-]\?[6??W\qﬁ‘i‘ﬂ'ﬂ{l,f’sinne,r"cosnﬂ}%‘aﬁnﬁwq‘yﬁ%%l

=0;0<r=<aq 0L8<2x

112, Consider the Laplace equation in polar form:

Y o T . 0<r<a0<8<2n

- satisfying #(a, &)= f(6), where fis a given function. Let o be the separation constant that
appears when one uses the method of separation of variables. Then for solution u(r, &) to be
bounded and also periodic in 9 with period 27,
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o cannot be negative

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

o can be positive, and in that case it must be an integer

the fundamental set of solutians is {1, r" sin n8, 7" cos n@}, where nis a positive integer.

W R

113, AT $sgiH gHeoT y(x)zzlfsin(xﬂ;)y(g)dg, & fov nfFeratol s A qar gaer
]

HAFETON BeleT y(x), TG WA a7 BF wier, §
1. A=2/gm ¥(x) = Alsin x— cos x)
2. A=-=2/m y(x}=B(sin x+ cos x)
3. A==2fm,  ylx) = Blsin x— cos x)
4. A=2/m  yix) = Alsin x +cos x)

113. For the homogeneous Fredholm equation
y(x)=2fsin(x + OIULL,
0

the eigenvalue A and the corresponding eigenfunction y(x), involving arbitrary constants A and B,

are
1. A=2/n y(x) = A(sin x — cos x)
2. A=-2/=m vix}) = B{sin x + cos x)
3. A=-2/=m y{x) = B(sin x — cos x)
4. A=2[m yix} = Alsin x +cos x)

114. TR &g 0 & 39w @ ©5 fvs & e & o o ety S ge st & e
RO HIT & UTF B M, M, T M, JGH AR B L, L @ I sised et §
T 7 & i § @@

1. MM+ ML+ ML

2. K+ﬂ+_ﬁ£
ll IZ I3

C MP+ MM
4. MM} +MIII+MEII?
rd
114. Consider the motion of a rigid body around a stationary point 0. Let My, 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?

1. MM+ M, + M,
M} M N M
Il IZ [3
M?+ M2+ M?
4 MMI+MI+MI?
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11sqa‘rcaa' FHOT Fer fx) ¥ X # Rl 39% sEwas # FuiRa & & O s

ZZ TARGEORTC —2n)|+ 1% ue R oar ¥, e h>0Fl A B 0 f & A

Wﬁﬁwm%mg, g—Zhme+2hﬂ—?@ﬁﬁU¥ﬁ§§!§ﬁ%$
T BT o § ¥ Bl O a8

L = O
' 2
, = 2f‘3:(§ )8
3. —f"(¢h
=R
4, —_—
12

1i5. Considera sufficient!y smooth function f{x). Aformula for estimating its derivative is given by

i Llf( x+2h)—f(x —Zh)]-i—error term

where h > 0. Letf‘ denote the nth derivative of f and iet £ be a point between x —2h and x + 2h.
Which of the foliowing expressions for the error term are correct?

AR L
2
2O
5 -
. LUK
. 12

116, SRTHE AR FYURCT NTFF THET Y = flx, y); yixo) = yo F HEHHSD & Gt e &
¥ fae S R & s &
yix + h) = y(x) + waFilx, y) + wo F2 (X, ¥)
Fl(X:y)=hf{X;y)
Fy{x, ¥) = hf (x + ah, y + BFi).

AT T wy, wy, ¢ T F PUROT & ¥ af swiw GRE S 9F $ fow Ty
¥ (3rdE, A e (o(r) B
samﬂ%%cﬁmﬁ@aﬁa@aﬁm%w%v
1 wy=Y,wy =% a=1, =1

wa=2w,=1;a=1/2, f=1/2

2.
3. W1=1/3,W2:2]3;a=3f4,ﬁ=3/4
4 w1=3/4,wz=1/4;a=2‘,ﬁ=2

116. A Runge-Kutta method for numerically solving the initial-value ordinary differential equation
v = flx, ¥) 5 yixo) = vo

is given by (for h small)

5/456 BJ/13—4AH—4A
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ylx+h) =y + wiFylx, v} + wy Fy (%, y)
Fl. (xl y) = hﬂxp y]
Fi{x, y) = hf [x + ah, y + fF,).

The objective is to determine the constants w,, w;, a and B 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=hw,=¥;a=1 =1
w=2w,=1;a=1/2 =172
wy=1/3, w, = 2/3; a =3/4, f=3/4
wy=3/4, w,=1/4;a=2, B=2

Eallt ol g

117. 90 GHEROT & 39907 & J'x—:dt x(1)=3, x(2)=18 (I x;% ?) & W W

# ¥ frud/fed o s %‘?
1. x=t'+2
2. x=1—51'3’+E
7 7
3. x=5¢8-2
4, x=5£+3

117. The extremat of

21-:2
It—3dt.' x(D)=3, x(2)=18

i

. dx
{where xE—c}-{-) using Lagrange’s equation is given by which of the following?

1. x=t"+2
15, 6
2. ==
, 7 7
3. x=5t2-2 *
4, x=5¢+3

18, 94H HfE & HF aFha AT p +q = pg @ ps—Z—i—,qE?—;& GOl
el ar et 7 @ w0 @ 2
1. 3T AR Hase gHET & e wiffe aEeor

& b E DN o mmhm aa #
l-g 1-p —-pg p+q O

2. =iffe FHEIOT T TF & q=b ¥, FEThIT &

3. p@T YT m?r_p=3é—1 g

4. Wﬁwaﬂz=b—b7x+by+a, g Sl g T BN E

$/46 BJ/13-4AH—4B



51
118.  Consider the first order PDE

. Jz 7 oz
+g=pg where p=—, ¢=—.
P+G=pq p= >

Then which of the following are correct?

1. The Charpit's equations for the above PDE reduce to
dx dy dz _ dp _dq

l-g 1-p -pg p+qg O
2. Asolution of the Charpit’s equation is q = b, where b is a constant.

b
3. The corresponding value of pis p = 1

. S b
4. Asolution of the equation is z=3—1x+by+a, where @ and b are constants.

. 2
119, GRAF-AF AT (9918) u"+Au =0, u(O)zu'(n)=0,u'E% u"s%’;,}bec w

»

frartl AT 5 k U 3T UiTE B @i awar $ia B A @ e @ @l
-,

1.y & Sl A e 3Rac € o deg il wae e e
ey 1 wufed #d g ‘

2. OAE & ool AR (k-aéj & qur aa AAETh S {sin[h%}x}sﬁ
gl

3. 9A & ool A (R +1) & qur daa arfeaol Goe {sin(k+1)x} 8 &

4. UHTE & WIS HIEdde NAeOe A o 3iedca 78 B

119. Consider the boundary value problem (BVP}

d 2
u'tAu=0,u(0)=u'(n)=0,u'= -ﬁ-,u” = %, A €C Let k denote a nonnegative integer .

Then, which of the following are correct?

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

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

{sin(k+%}x}.

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

{sin(k + 1));}.

4. There exists no nonreal eigenvalue for the BVP.
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120. URTAE ey GHET (Wra19) ff;l’:xy"‘, H0)=0, (xy)eR xR o= fa=myl af Mer T A
ax

-8 Tl &7

L BT flxyl=xy”* T faftugq gfdder &1 y=0 & et off avfeg &y & @b &
HHTA AT LTl

2. IIHTH & U HEfAdg & & Hieded B

3. WA & TRdl g0 @1 3ifedem gh &1

4. 9 & & o 30F gl = g &)

120. Consider the initial value problem (IVP) % = xy%, y(0)= 0, xRk <R

Then, which of the foliowing are correct?

1. The function fix,y)=xy"” does not satisfy a Lipschitz condition with respect to y in any
neighbourhood of y=0

2. There exists a unique solution for the VP

There exists no sofution for the IVP

4. There exist more than one selution for the IVP

w



