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x-y e FHAT W GhEr @A TS Jed
3¢IH ¥ TORAT & x dury AR T W
FFaTSAT A 8 IR 7 & Sfar w@ar g1 38
Ied & g & e §

1. (87) 2. (-8,7)

3. (-4,35) 4. (4,35)

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

A T Y amEr & S, 9T e &
AR & T3 St T IIfdehar 0.1 &1 I
Fig afdd foar e v 49R amr &xar
g, d 37 IEART & SR 39% U Sfle el

QTishdT T graf:
1. 1-(0.9)* 2. (1-0.9)*
3. 1-(1-0.9)* 4. (0.9)*

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

1. 1-(0.9) 2. (1-0.9)°

3. 1-(1-0.9)* 4. (0.9

FYA A YT T fAAT JFER FeART Fr

THATT Hedld g

1. sl T =TEt & bl

2. %had Th & IPR & a9 H Tl ¢

3. U ¥ 3% Heul A F@Er g dhar §
4. TREr SgEITHEA Hgd A & & FeheT g

The statement: “The father of my son is the

only child of your parents”

1. can never be true

2. istrue in only one type of relation

3. can be true for more than one type of
relations

4. can be true only in a polygamous family
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T @ & U & <O 38 & fhaR &
I ¥ 20% Bler gl fPremd & 3 Fag
d% ga W Gar sar gl Fema & @relr
3G T HY AT § 3T §

1 V10 -9 2 10-9

T J9-8 ' 9-8
102 — 92 103 — 93

3. 4, —
9-8 93 g3

The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 —+/9 2 10-9
T \9-+8 ’ 9-8
102 — 92 103 - 93
3. 4, —
9-8 93 — g3

Tsh ool GAGAAST (12-gon) & fasholl ahr

& g
1. 66 2. 54
3. 55 4. 60

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

1. 66 2. 54

3. 55 4. 60

U AT HI HATHHA qgagmi ¥ 30 W@
ol T IEWTHAT &, F S SEE @ren
7 eI Tgueh # frEd IF wea 2

1. ws3ST (6-gon) 2. 3¢ 3o (8-gon)
3. G2 ¥af (10-gon) 4. cdreRres (12-gon)

One is required to tile a plane with congruent
regular polygons. With which of the
following polygons is this possible?

1. 6-gon 2. 8-gon

3. 10-gon 4. 12-gon

AT 5 oTEaTgeRl Hr AT FINTSSAT HAU:
HqEs, ool aur Ao & ImAfST i |
g UEAge 57 A H Fad fHAT ar
TSt & enfAer gul 21 geAS HEg
TINSET H, 27 eelr TaNSE & qur 30 I8
WS A afAe gul e dur derg
IS A AT glel arel GreATIR T Fel
T&ar F4ar A
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18
24
26

IRIFA AT @ Tl gl ST ST
HeheT|

Eal R

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group
attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

T gufgar 3 & U IFedR 9 W
AT ST @7 g1 99 #r 3ima Bear 109
g, aur ufgat & I F mrEer th Hied B

ST & ar qigdl ganT uid gt # AR §
1. 0 2. 10
3. 7 4, 2w

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

1. O 2. 10
3. 4. 2w
AMTdT TEIT §

8 2

The missing number is

10.

11.
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1. -19 2. -5
3. 9 4, -9
%e ardel Y
F ear & af =
J @ H '@
A g 5 @ &
&g o g @
| & @ & ¥

1. fenfiay = gaear & daea B

2. Ty faeafiay & e 3me B

3. AR favardt &g A6 Fen

4. H GHELN & g AN gt &

& e @& gl

Decode
G E N T S T U
Il S S O L V D
L I 1 S P A E
L M H TR B N
E E L B O L T
T N I Y B E S

1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT
BUT PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

SR M & dlel Jedl d $H JhR I@T
I g, HE 6 3 & dal A T FHS
PoT g7 S
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1. Three 2. Six
3. Seven 4. Eight
13. ¥Rd & 3WREEY geoi # IfRFR &
NT-AS & AYAT H gaAuad & 3 @
FosdaoT AT G dl & AT & g dehar
& Jed & IHex 50 gt a1 aefowa: &7
farewr S 81 wehr Hera faeg-gorat & 1. 59 QNI g AT F Al HT |
@ra@qu%—ramnga@?m 2. AT F oAl T AT T TeheT|
1.3 2% B 3. a3 &% fT 38 R TR & 3T @l
§ “é $r HaAT|
21 £l 4. 37 aTel 9IRS & HgH F o6t $
Distance Distance
3.3 4. > 3'3'«““' T N ETI
= =
()] (]
% % 13. Most Indian tropical fruit trees produce fruits
T & in April-May. The best possible explanation
Distance Distance for this is
11. Three circles of equal diameters are placed = grp;:jndgg] O\r/]vater availability for fruit
fu.Ch tlhat thelir]cerflyres make an equilateral 2. the heat allows quicker ripening of fruit.
flangle as in the Tigure 3. animals have no other source of food in
summer.
4. the impending monsoon provides
optimum conditions for propagation.
14, 9 & i IR Th T & ey AT ST
) i dom Th-Ueh Jocd ST 3T §| SIET Jod & &1l
Within each circle, 50 points are randomly . 3 ,
scattered. The frequency distribution of AR d ® RGO K
distances between all possible pairs of points Pl
will look as
1. g 2. §
g g Mo
Distance Distance
. _ 1. V2 2. 2
2 “ 2 | 3. 22 4. J372
£l g 14. There is an inner circle and an outer circle
Distance Distance . .
around a square. What is the ratio of the area
' ' . . 10
12, dwar 30 F AR gewead A § e a9 of tWto that of the inner circle’
ar 39 &I # fhde erHda 3 g
1. a= 2. ©E
3. 9rd 4, 316
12. How many digits are there in 3'° when it is
expressed in the decimal form? sy
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15.

15.

16.

16.

1. V2 2. 2
3. 2V2 4. [3/2

gfg d=1faf, r=1339=, aar g=133
AT I, ar T § 9 Fia-ar T@r g2
(100 I = TH oF HI0N)

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

Write d =1 degree, r = L radianandg=1
grad. Then which of the following is true?
(100 grad = a right angle)
1. cosd<cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4. cosg<cosd<cosr

U fashal A% 100 F6A FI Hed drel
ASIt P ATl X 9T g1 Tget AT Al H
fawa Ao e @ A §, U 96 &
IR AL H Pe & A &1 g & aRi H
s HAea dgel 315 AW @ 3T Bl W
A fochr aecq3it &1 dear @A gl A
g€ ATl o 37T H 20% HATD! 9l § ar gt
1S AGHT A fasha Hed 41 7

1. 122 2. 144

3. 150 4. 160

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

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

17.

18.

18.

19.

19.
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R T At [Ng3t & &eH & 3o o=
dur fFd gy & g R@er Y e
SISl & ToIU &F & HF fohdell el L@IAT
HT ATGIThAT g7

1. 3 2. 4
3. 5 4. 6
. . )
. .o e
) . )

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

1. 3 2. 4

3. 5 4. 6

ARTE A T HT AR T qUT EH T
A vw A B e ARt @ Aeien Hr
& o gy & fomn an, AT AT & e
[T AT §IM 7| FlA-AT FAH AT

1. X 2. 1l
3. 4. IX

“The clue i1s hidden in this statement”, read
the note handed to Sherlock by Moriarty, who
hid the stolen treasure in one of the ten pillars.
Which pillar is it?

1. X 2. 1l

3. I 4, IX

ATeT, ATl AT &Y [T & HAUA: el JF7 2T
e T B Y o Bsw A A% g v
W Fdr & & s &1 3 A @ @

et g1 T W & fhds YR &7
1. 1 2. 2
3. 3 4. 4

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

1.1 2. 2

3.3 4. 4
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20.

20.

T SHE U & FEH o faHoT & Ay T
ABEl AR B& g g & Adg W Fal
Y T FGATH e FAT 872

1. V3 2. 142
3. 5 4. 3

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

1. V3 2. 142
3. V5 4. 3
T \PART 'B’

21.

21.

22.

22.

& A Th 5x5 arEdide gy, HeRA 15
& @Y g, dur I 2 99 3 A &
mﬁmmﬁ,wmwz
& @Y, A AHT TRIOE a6 TA 8

1.0 2. 24
3. 120 4. 180
If A isab5 x5 real matrix with trace 15 and

if 2 and 3 are eigenvalues of A, each with
algebraic multiplicity 2, then the determinant
of A is equal to

1.0 2. 24

3. 120 4. 180

A & ffR— R T&H & TR Fddd:
3adhelrT Heled g, f(0)=f(1) = f/(0)=0 &
Y| ar

f " edh Holel gl

f"(0) AT B

. R xe(0,1) & T () =0 |

f m3fy ScT e g

P NP

Let f:IR — R be a twice continuously
differentiable function, with
f(0)=f(1) = f'(0)=0. Then

1. f”isthe zero function.

2. f"(0)is zero.

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

4. f" never vanishes.

23.

23.

24.

24.

25.
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e RS, = Yo | T & F Flaar
e 82

L 93% n21% faw 5;n > 2 &l

2. 5, Th UReEE HHA B

3. n-oow %’,Fﬁlszn—szn-1|—>0 gl
4.3m'n—>oo%’,<'-ﬁ%”—>1 gl

Let S, =
true?
1. Syn > gfor every n > 1.

R_i7. Which of the following is

2. S, isabounded sequence.
3. |S;n — Syn-1] - 0asn — oo.
4

S
.7”—>1asn—>00.

felt ot quiies n & v A & aredfas

Wgﬁ,aﬁ%snaﬁwmxﬁ@

T Al Fr P, Acse F=ar &1 T(px) =

p(®) & gReRT A= T: P, 5P, W AaR|

r

1. T &e wreRor § aur faq@ akex
(M=5 %l

2. TUh FWF FIROT § J41 a7 aReE®
M=3 %l

3. TU& WF FIAROT § J41 o aReEx
M=2%l

4. T U YWF FAROT AT E

For a positive integer n, let P, denote the

vector space of polynomials in one variable x

with real coefficients and with degree < n.

Consider the map T: P, —P, defined by

T(p(x)) = p(x*). Then

1. Tis a linear transformation and dim
range(T) = 5.

2. T is a linear transformation and dim
range(T) = 3.

3. Tis a linear transformation and dim
range(T) = 2.

4. T is not a linear transformation.

A % A, Sfd 2T Us arEdfds 3 x 4
Hegg &1 ar ALAHT Sifa B, StET ALA &
gRad &1 [fése e &
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25.

26.

26.

217.

217.

1. 81R-81k 2
2. S-8h 3
3. SH-8+ 4
4. 3MAF F AHUR 2 WG MGLThd: 2 AL

Let A be a real 3 x 4 matrix of rank 2. Then
the rank of A'A, where At denotes the
transpose A, is:

1. exactly 2

2. exactly 3

3. exactly 4

4. at most 2 but not necessarily 2

A & S 39 Tl FHeT TA-ABT p &
THoad # Affse #ar §, e aonenst §

o 3megg
91 31 0
[29 31 ol
179 23 59
&, & L/, A oA Bl A
1. S={31} 2. S={31,59}
3. S={7,13,59} 4. SIHAT §

Let S denote the set of all the prime numbers
p with the property that the matrix

91 31 O
29 31 O

79 23 59
has an inverse in the field Z/pZ' Then
1. s={31} 2. $={31,59}
3. S={7,13,59} 4. Sis infinite

AT f&F 1[0, 0) > [0, ) T HAT Helel gl

e & @ ®la-ar Ter &2

1. %[0, o) &, arfeh f(xo) = X, BT

2. 7 M>0 & foT afe gair xe[0, ) &
T f(x) <M E, a %[0, o) FT FTAT &
TR f(xo) = X &I

3. I f &1 vk fAud fog &, ar 3@
Jefada gl wifgu]

4. f@ w1g f@ad &g 7€ & ot dh 9%
(0, ) W NaFAANT el &l

Letf: [0, o) — [0, o) be a continuous
function. Which of the following is correct?

28.

28.

29.

29.

prepp
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1. There is Xo€[0, ) such that f(xo) = Xo.
2. Iff(x) <M for all xe[0, «) for some M > 0,

then there exists X, [0, «) such that f(xo) = Xo.

3. If f has a fixed point, then it must be unique.
4. fdoes not have a fixed point unless it is
differentiable on (0, )

gfaardT &9 Q(v) = vtAv R 9K, @l

1 0 0 O
lo 1 0 of  _
A= 00 0 1,17—(x,y,z,w)
0 0 1 0
gl ar
1. 9 &r afa 3 &l

2. fordll egcaoliT 4 x 4 arEdias
HegE P & AT xy + 22 = Q(Pv) Bl

3. fordll egcaolig 4 x 4 arEafas
3Tegg P & TAT xy + y? + 22 = Q(Pv) gl

4. el SO 4 x 4 dAEAfdH 3T P &
T x2 4+ y2 — 2w = Q(Pv) B

Consider the quadratic form Q (v) = vtAv,
where

1 0 0 0
o 1 0 o]  _
A—O 0 0 1,v—(x,y.z.W)
0 01 0
Then

1. Q hasrank 3.

2. xy + z% = Q(Pv) for some invertible
4 X 4 real matrix P.

3. xy + y?% + z% = Q(Pv) for some
invertible 4 x 4 real matrix P.

4. x* +y? — zw = Q(Pv) for some
invertible 4 x 4 real matrix P.

A 6 A=1,T& nxn3Tegg g afe A%=A
€ ST, 1, I n &7 dcddAs g gl et
FUAT H T PIA-AT TET AT 82

1. (Ilh,—-AP=1,-A

2. G (A) =TT (A).

3. ofa (A) + Sfa (I,—A) =n.

4 A% AAIIOF AT 1 F AT

Let A = I, be an n x n matrix such that A? = A,
where |, is the identity matrix of order n.
Which of the following statements is false?
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30.

30.

31.

31.

1. (I,—AP=1,—A.

2. Trace (A) = Rank (A).

3. Rank (A) + Rank (I,— A) =n.

4 The eigenvalues of A are each equal to 1.

(X, y) # (0,0) F&FT (x, y)eR* & fow, AL fh
0= 0 (xy) Th 3efddd aredide &A1 &
afes —z< @< 7 TAT (X, y) = (r cosh, r sin)
g, & r=x*+yz & a uRufaa
Holel

0:R?\{(0,0} > R

1. IdHeT gl

2. €A T HaFeend T ¢l

3. UReE, W Fdd el gl

4.  dr 9IRS, o Fad gl

For (x, y)eR? with (x, y) = (0,0), let 6= 6
(x,y) be the unique real number such that —x
< @< rand (x, y) = (r cosd, r sing), where
r = 4/x? + y2. Then the resulting function
0:R*\{(0,0} >R is

1. differentiable.

2. continuous, but not differentiable.

3. bounded, but not continuous.

4. neither bounded, nor continuous.

.1 1 1
‘ni'w'“ﬁ<ﬁ+vz+ﬁ+@+'"

1
+\/ﬁ+m)
e
1. V2 2. %
3.V2+1 4, ﬁ
limi< ! + ! + .
n>o\n\V2 +vV4 V4 +6
1
o),
IS
1. V2 2. \/%
3.V2+1 4, ﬁ

32.

32.
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A & A RFT U Hgd 3TEH ¢,
A+@0,A+R | ar A%

1. A & AR & Galeh gl

2. T 0T FHAT B

3. Th Hed HHAT ¢l

4. fagd =7t gl

Let A be a closed subset of R, A # 0,4 # R.
Then A'is

1. the closure of the interior of A.

2. acountable set.

3. acompact set.

4. not open.

33.

33.

34.

34.

Y x° = y? = (xy)? = 1 JoFd 3@l x,y
CaRT Sifeld Teh ®Hg G ¢l G & Hife §

1. 4. 2. 6.
3. 8. 4 12.

A group G is generated by the elements x, y
with the relations

x3 = y? = (xy)? = 1. The order of G is

1. 4. 2. 6.

3. 8. 4 12.

A & a,b,c,de RE afh ad — be > 0 &l
AT FACROT T, 4 (2) = L2 ) =

cz+d
gRHATRT * &
H,={zeC:Im(z) >0}, H_={zeC: Im(z) <0},
R,={zeC:Re(z) >0}, R_={z€C:Re(z) <0}

ar, T, peq IfAfAET AT §
1. H, & H, 9

2. H, P H_TT|
3. R, ® R, K|
4. R, P R_KI

Leta,b,c,d € R be such that ad — bc > 0.
Consider the Mobius transformation

az+b .
Tapea(2) =—__. Define

H,={zeC:Im(2) >0}, H_={zeC:
Im(z) < 0},
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35.

35.

36.

36.

37.

37.

38.

10

R,={zeC:Re(z) >0}, R_
Re(z) < 0}.

Then, Ty p c.q Maps

1. H, toH,.

2. H, toH_.

3. R, toR,.

4. R, to R_.

={zeC:

AT (1 +x+x3) O +y2+ys+ys) =
15 & foIT ueT quiich gell T FHol TEAT 41
g?
1.1 2. 2

3.3 4. 4

What is the total number of positive integer
solutions to the equation

(x1 +x; +x3) (1 +y2 +y3 +ys) =15?
1. 1 2. 2

3.3 4. 4

o & & Fla-a1, Q W x2 -1 & T

1

2. .

3. x*t—x%+1.
4, x> —x*+x3 —x?+x—1.

Which of the following is an irreducible

factor of x12 — 1 over Q ?
1. x8+x*+1.

2. x*+1.
3. x*—x?+41.
4, x5 —x*4+x3—x?+x—-1.

A= {26C|298=132ﬂm’f0<n<

98 & fAT 2" = 1 } Y U FT §?
1. 0. 2. 12.
3. 42. 4. 49.

What is the cardinality of the set
{2eC|2%8 =1 and 2" # 1 forany 0 < n <

98} 2
1. 0. 2. 12.
3. 42. 4. 49.

gifeufas wﬁt X & TS IUEHeAd &
fod, ae fn A @fdse aar & ageag 4
amxm%mmﬁmaméﬁmﬂﬂ

38.

39.

39.

40.

40.
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& ST X H gVeId: Hed g (U Faxor
W?)IHTWACXafTﬁF

1 2.
3. A TWg & 4.

x,
oy
?< ?>»

For a subset A of the topological space X, let
A denote the union of the set 4 and all those
connected components of X\ A which are
relatively compact in X (i.e., the closure is
compact). Then for every A € X,

1. A'is compact. 2.
3. Ais connected. 4,

:l>> :l>>
Il
> )

A 76 R U FFST i § dlieh R Teh
817 A8 §| O 9gue aerd R[X] g
1. T IRFAET i ¥

PIECER RIS I I
TUTSTS Wi #E &
4. UF HSTAAT UGS Wi AL B

Let R be a Euclidean domain such that R is

not a field. Then the polynomial ring R[X] is

always

1. aEuclidean domain.

2. aprincipal ideal domain, but not a
Euclidean domain.

3. aunique factorization domain, but not a
principal ideal domain.

4. not a unique factorization domain.

aﬁwmzﬁr%ﬁrmwwﬁWI

f@) = Znnlognz®, g(2) = T ——
Ifg r, R f AT gﬁmwﬁ?qﬁ
gar

1. r=0,R=1. 2. r=1L,R=0
3. r=1,R = oo, 4, r R =

Consider the following power series in the
complex variable z :

f@) = Tinlognz", g(z) =
Z;‘{’zl% z™. If r, R are the radii of
convergence of f and g respectively, then
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41. e ufa afeer 2047 — 2k arer o1 W
g1 50— 2j + 3k H T ¥ 3 F G

qol T TANTET §
1. 1+ 16 + 9k 2. —-i-16j— 9k
3. i+16])— 9k 4. 1—16j+ 9%k

41. A force 51— 2j + 3k acts on a particle with
position vector 2i+j— 2k. The torque of

the force about the origin is

1. 1+ 16f + 9k 2. —i—16j— 9%k
3. 1+ 16— 9k 4. 1—16j+ 9%k
42. Woldeh

1(y(®) = [(* +y” - 2ysinx)dx,

F frs T ¢, TS 3R ¢, dA ¢, &
arg

1. y=Ce? + Ce™?* + isinx.

2. y=Ce*+Che™+ isinx.

3. y=Ce*+Ce™— %sinx.

4, y=Ce* + Cre ™ + %cosx.

42. The functional

I(y(x)) = f;(y2 + y’* — 2ysinx)dx,
has the following extremal with c¢; and ¢, as
arbitrary constants.

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

4, y = Cie® + Cre™%* +%cosx.
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eI TATRA THDPIT ¢(x) = x +
A7 p(s)ds T ATEH AT R(X, 1, 1) §

1. el(x+t) 2. el(x—t)

3. /—le(x+t) 4. elxt

The resolvent kernel R(x, t, 1) for the
Volterra integral equation

p(x)=x+ Af;<p(s)ds, is
1 eAx+t) 9 pAlx-1)

3. 2e(*+8) 4, et
IRfAS AT FEEaT

6u+ au_
(x y)ax y—x u)ay—u,
u(x,0) = 1, FT g SHPI TATUTA FLAT &
L uwx—-y+w+ (y—x—u) = 0.
Lt +ry+w+ (v—x—u) = 0.

2
3 ux—y+uw)— (x+y+u)=0.
4 u(y—x+u)+ (x+y—u)= 0.

The solution of the initial value problem
Ju du

(x—y)a+(y—x—u)@=u,
u(x,0) = 1, satisfies

1. wW(x—y+uw)+ (y—x—u)= 0.
2. v (x+y+u)+ (y—x—u)= 0.
3 ul(x—y+u)— (x+y+u) = 0.
4ul(y—x+uw)+ (x+y—u)= 0.

acR & T &AM & f(x) = ax + 100 &1 ar
eRIgTed Xpiy =f(x)) N20 T x=0 & faw
JffaRaT et & o9 6

[ob I e )]
Il
B

s

1. a=5.
3. a=0.1.

Let f(x) = ax + 100 for acR. Then the

iteration

Xn+1 = f(Xy) for n > 0 and x, = 0 converges for
1. a=5. 2. a=1

3. a=0.1. 4, a=10.
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46. 3T7.37.4. 48. Consider the system of ODE in
2 dvy _ _ (0
9%u 0%, 0% R'E_AY'Y(O)_ (1)’t>0
ox2 " “oxoy T ayz X _[-1 1
vy where A—[O _1] and
1. & T & AT AR g Y(t) = (yl(t))_ Then
2. %7 Teh T3AY HATHRST &, S xaur y & Y2(6)
s gl 1. yi(t) and y,(t) are monotonically increasing
3 & Oy @ATHRS §, S xdqm y A fort>0. _ _ _
T gfaEa LR ¥ 2. ¥é(rt?[ inf y,(t) are monotonically increasing
4. % TH ¥ 3OF A TR ¢ 3. yi(t) and y,(t) are monotonically decreasing
fort>0.
46. The PDE 4. y,(t) and y,(t) are monotonically decreasing
o%u 0%u T h fort>1.
Py %9y + a_yz = X, has
1. only one particular integral. UNIT 4
2. aparticular integral which is linear in x and y.
3. aparticular integral which is a quadratic .
4. more than one particular integral. et 3ER G- T & HY Il STl &1 el
. I HERT ¥ 2AeG BAD AT 216G CAD HT Il
47. RW ALAF. y'(0) =y (x) R | afe o mp—_
f U GH ®oled § dUT y Th fawd ®ole, al L L ) 3
1 —y (%) 3 w g Bl e "
Ly (x) o T g B 3. o6 4 o1

2
3. —y(x) # U B &l
49. From the six letters A, B, C, D, E and F, three
4_ —_ 3% Qa'? ) L] il -1 ]
Yy ) & &l letters are chosen at random with replacement.

. s What is the probability that either the word
41. Consider the ODE on R y’(x) = £(y (x)). BAD or the word CAD can be formed from the

IfflS. an even function and y is an odd chosen letters?
function, then 1 3

1. —y (-x) is also a solution. T 2. 7%
2. y (—x) is also a solution. 6 12
3. —y (x) is also a solution. 3 7 4 7%

4.y (X)y (—x) is also a solution.

50. 7f fF X Ush Acfes W & S 0 &

48. R*H @O1.31¥. & dF W N,
gaAfAT &1 A F X &7 g9 g o F gl

ar _ _ (0 oA

e = ATVO = ()6 > 0 4 et averlt 3 @ AT T T QT B0

[y ] & vo = (;8) 1 a 1. F(x) + F(-x) = 1 T8 xeR & |

1. t>0 & FAT y,(t) TAT y,(t) THTeSe qearet & 2. F(x) —F(-x) = 0 @3 xeR & faw

2. t>1 & AT y(t) TUT y,(t) Thigse TgAT gl 3. F(X) + F(-x) =1+ P(X =x) & xeR & fav|
3. t>0 & AT yy(t) TUT y,(t) ThicSe FTEART & 4. F(X)+F(X)=1-P(X=—x) @ xeR %

4. t>1 & AT y (1) TUT y,(t) Thiese graART o
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50. Let X be a random variable which is symmetric

51.

51.

52.

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

1. F(x) + F(—x) = 1 for all xeR.

2. F(x) — F(—x) =0 for all xeR.

3. FX) + F(x) =1+ P(X =x) forall xeR.

4. F(X) + F(-x) =1-P(X=-x) forall xeR.

N JeToil & Teh FHedd, A gicadl f,
fye, f & WY alfh Y, fi=N &, k @
HIAT X1, oo, X T AROMTAT §3M| IfaRerd
k 9&TOT, F&TON TP Xy, Xo,-+, X I IRUIAT
g3, arfeh aRafdd (7m) e, 3MATT N+k
&M, & V&I x; HGhed f;+ 1 & Y|
1. 1 ATEY HEeThd: HA AT &
AT I1 388 FA g
2. oA ATEYHT HGRIR: Hel HETH &
AT a7 399 ATS g
3. AT YEROT AT HA TEOT &
AT I1 309 FA g
4. H'aqudqwﬂngd*aFW%”l

A set of N observations resulted in k distinct
values Xi, Xp,--+, X, With respective

frequencies f;, f,,---, f, so that ¥, f; = N.
Another k observations resulted in
observations Xj, X,,---, X, once each, so that

the modified (new) sample of size N+k has

observation x; with frequency f; + 1.

1. The new mean is necessarily less than or
equal to the original mean.

2. The new median is necessarily more than or
equal to the original median.

3. The new variance is necessarily less than or
equal to the original variance.

4. The new mode will be same as the original
mode.

A & Y, Y, Y TAT Y, @IS AT TEOT 2
g HEGHSTET YeTor 8, fSiafehl Feamemdt
E(Y) =B+ B+ B =E(Y),

E(Ys) =B - S =E(Y,), T & 18 &,

52.

53.

53.
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SET S, TUT B3 37T Ul gl aRenfa
ﬁ'7‘312 %(Y1_Y2)‘_'RH € = %(YS—Y‘L) | o
& foIT U IATHAT HThelol &

1 1
1. E(ef —ed). 2. 5((312 + e2).

3. %(el2 + e2). 4. e? +e2.

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

E(Y) = po+ B+ S = E(Y2),

E(Ys) = 81— S = E(Ya),

where £y, and f3; are unknown parameters.
Define e; = % (Y; —Y,)and

e, = \/%(Yg —Y,). Anunbiased estimator of

o is

1 1
1 - (ef —ed). 2. 2 (ef +ed).
3. %(e12+ezz). 4, e? + e2.
A fF Xy, Xo, Xg TUT X, ETEAT qUr

HIATHAAS: dfed Iefeosd oW g, IR Ad

ALYy TYT YEOT 2 ad JHHET S &

| Al p @ g9 ded GHAT §, ATET 0

U TEOT ~F @Y, a e F § A

Ter g2

1. 94 st HgeAr qd Qg

2. Xy, Xo, Xs AT X, & ST W T 92T
agﬂa;% Z4=Tlx|

3. Xq, Xo, Xa FAT X, & G SATe¥ WX phr 9o
AT g ZﬁTl’W

4. Xg, Xo, Xz AT X, & SATe¥ W pH1 9T
WUT%'(M)ZI

4

Let X;, X, X3 and X, be independent and

identically distributed random variables with

common distribution normal with mean « and

variance 2. If the prior distribution of 4 is

normal with mean 0 and variance % , then

which of the following is true?

1. The prior distribution is not a conjugate prior.
2. Posterior mode of u given Xy, X,, Xz and X4

4
iS Zi:lxi
—8 .
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3. Posterior median of g given Xy, X,, X3 and
4 .
X4 iS Z—"TX‘.
4. Posterior variance of x given X, X,, X3 and
. (ThX 2
Xyis (E=)”

A fF nx 18T x TF n-W J9AT deat

N IHTWOT a1 & foEedr Amew @fesr

pu( 0) TUT YERIOT —HEYEROT 3MTg V(+ I,

n"@IfE #T dHAS 3Teg) &1 FHb AR,

AW 6 AFIT n & UE FATAC TR ¢

o= Pt F T Fla-ar T &2

1. gfg qur a7 afg Av)2 =4V §, ar &
X'Ax T HET FS-Te Feof HT IHoER]
FAT &l

2. af qur AT Afg A2=4 8% AT &
E’Agwm?ﬂéaﬁéﬁaﬂ
3EROT T &

3. X'Ax T ATET 3 E’A&+tr(AV),G|3T tr(-),
T o 3Tegg & IRW & fAfdse e
gl

4. x'Ax T EHAT Th HGIT HIS-d9T Fea,
TgdAT dIfe ndh T1T gl

Let the nx 1 vector x follow an n-variate
normal distribution with mean vector u(+ 0)

and variance —covariance matrix V(# I, the

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

symmetric matrix of order n. Which of the

following statements is true?

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

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

3. The mean of x'Ax is u'Au + tr(AV), where
tr(+) denotes the trace of a square matrix.

4. x'Ax always has a central chi-square
distribution with n degrees of freedom.

ot Y e e ) AR

Max x; + gxz, e ufaset & 3nefie
SX1 + 3%, <15
X1+ X% <1

55.

56.

56.

57.
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2X1 + 5%, < 10.
X1, Xo = 0.
gaEET
1. & S FHI &I 61 ¢l
2. & 3edd: S S5CdH & ol
3. F UF IGadT $STAH &l ol
4. &1 Th 3ANETE & &l

Consider the following Linear Programming
Problem. Max x; + gxz subject to
5x1 +3x, < 15
— X1+ %<1
2%y + 5%, < 10.
X1, X2 = 0.
The problem
1. has no feasible solution.
2. has infinitely many optimal solutions.

3. has a unique optimal solution.
4. has an unbounded solution.

AT o X’s TadT IRfeo® oW g difeh Xs,
0% IE gafAa § dur gwRor (X) =2i-1,i>1
% fow | ar

lim P (X; + X, + .-+ X,, > nlogn)

n—oo

1. &7 Hf¥dca A& B
3. 1% gAML gl

2. % & FA gl
4. 0 & AT gl

Let Xi’s be independent random variables such
that X;’s are symmetric about 0 and Var (X;) =
2i-1,fori>1. Then,

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

1. does not exist. 2. equals %.
3. equals 1. 4. equals 0.
3 39gR duT 3 Fldpiadl JFd TH Iefeoh

s 3ffseder X faan aur A6 F " (i=

1,2, 3) 3UAR & U & t [AfGSe e gl

afg o foredlr 9a7oT & yERor S Afése Far

g, ar AT syat § § Sla-ar @Er g2

1. (t;- t))/V2 A (t, - 2t, +t3)/V/6F
Fs5dA WF AATRAT 3HTehelail (BLUE) &
YIROT THT g
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2. t;-t;% BLUEQTAT t, - 2t, +t; & BLUE
& 9T FEITERT 26773 B

3. ti—t, (i#],ij=123)% BLUE & J&IUT
o213 &l

4. (t; - 2t, +t3) & BLUE &l 98I o%/6 §l

Consider a randomized block design involving
3 treatments and 3 replicates and let t; denote
the effect of the i treatment (i = 1, 2, 3). If ¢
denotes the variance of an observation, which
of the following statements is true?

1. The variance of the best linear unbiased

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

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

2. The covariance between the BLUE of
t; - t3 and the BLUE of t; - 2t, + t5 isS
26°13.

3. The variance of the BLUE of ti—t;, (i #]j,
ij=1,2 3)is o%3.

4. The variance of the BLUE of
(ty - 2t, + t3) is o2/6.

AT & Yy, Y, &l Tada Iefeos =R g ol

HA 1T +1, TAF WEHAT ~ & qY A
g1 aRenfia & &

X1= Y1, Xo = Yo, X3 = Xo Xy, Xo= Xy Xa_2o 1> 3
& for| ar

1L P(Xg=1,Xy=1,X;0=—1) =+

2. PXg=1,X =1,X;0=1) =+

8 P(Xg=1,Xo=1,X;0=—1) ==

4. PXg=1,Xo = 1,X;p=1) = =

o |

Let Yy, Y, be two independent random
variables taking values —1 and +1 with

probability % each. Define X; =Y, Xo=Y,,
X3 =Xy Xq, o+, Xn= Xp1 Xp_oforn = 3. Then
1 P(Xg=1,X9=1,X;o=—1) =1

2. PXg=1,Xg=1X;p=1) =1

3. P(Xg = 1,Xy=1,X;0=—1) =3
4 P(Xg=1,Xg=1X;p=1) ==

@ |

AT F Xy, Xy X THHAAA (6, 56), 0> 0T
greq arefeesd ufaeey &1 aRenia & F

59.

60.

60.
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Xy = min {Xy, Xy, -+, Xp} T
Xy = max {Xy, Xp,--, X} &1 O 3=IaH

AT 3Teholol &
X(1)
1 =2 2. Xm)
X
3. X(I) 4. T
Let X;, Xp,--+,X, be a random sample from

uniform (6, 56), 6> 0. Define Xy = min {X,,

Xoy+ey Xn} and X(n) = max {Xl, Xoy+oy Xn}
Maximum likelihood estimator of @is
X
X

Ho: X~ SRITH, ATET 0 @7 J&0T — & 1Y,

FATH Hy: X~ el (0, 1) wrefor o faam| ar

Hod H, & fawg adieror & fav erdddd

AT o gdreqor

1. & ARedca =Tar gl

2. afg aur & I x| >c, &, 5@ o, & §
o T&TOT AT o &7 &, df & Ho
ITEANHR FAT

3. afg aur AT I x| <&, TeT ¢, W &
& TR&TOT AT o FTE, A & HoF
ITEAFR FAT

4. Ifg qur A IfE x| <c, AT|X| > c5 &, STl
C, dATc; U0 ¢ Toh gq&ToT AT o &7 8,
ar & H, 3 EdeR T gl

Consider the problem of testing Hy: X~ Normal
with mean 0 and variance% against Hy: X~

Cauchy (0, 1). Then for testing Hy against Hy,

the most powerful size « test

1. does not exist.

2. rejects Ho if and only if |x| > ¢, where c; is
such that the test is of size a.

3. rejects Hy if and only if |x| < c3 where c; is
such that the test is of size a.

4. rejects Hy if and only if [x| < c, or
[X| > C5, C4 < Cs Where ¢4 and cs are such that
the test is of size «.
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61. A & p,(x) = apx?+ byx gfagrd arg'qa’r
I Teh 3efshd & ST @ n > 1 & AT a,,
by €R &l A & 2y, 2, RAfEFd RN
arEdfas &I § difh  limy,q pu(dy) AT

61.

62.

limy, o, P (1,) % 3T §1 ar

1. lim,_,o, pp(x) &7 37¥dca T x € R&
fw &1

2. limy,_ p'y (x) T 3HEAcT T x € R&
fw &

3. lim,, e Py (AOMI) Fr T =Tar gl

2

4. Timy e ', (222) @7 3T E B

2

Let p,(x) = a,x? + b,x be a sequence of
guadratic polynomials where a,,, b,, € R for
alln > 1. Let A, A, be distinct nonzero real
numbers such that

lim,,_, o pn(A) and lim,_, p, (4;) exist.
Then,

1. limy, e pp(x) exists forall x € R.

2. lim,p'y (x) existsforall x € R.
3. im0 P, ('1042'/11
/‘10+11

4. lim,_, p'n( > ) does not exist

) does not exist.

et woeaal # & FA-d wet

1. FfFafsas et
((,y,2) € R®: x2+ y? +z2=1}]

2. YT et o
{(21,25,25) € C: 2,2 + 7,2 + 732 = 1}

3. 151 Ay, AUl HifeAfaer & @ et
A, = {01} & n=123,..% fau fafdsd
afeufa gl

4. T8 ATd U aedfds @&aTa & faT

iFfsgsT GfeUfAh & {(z € C: |Rez| < a}l

16

62.

63.

63.

64.

64.
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Which of the following sets are compact?

1. {(x,y,2) € R®: x2+ y? +2z%2=1}in
the Euclidean topology.

2. {(21,23,23) € C3: 72 + 2,2 + z3%2 =1}in
the Euclidean topology.

3. [In=1 A, with product topology, where
A, = {0,1} has discrete topology for
n=123..

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

A F f:R - R T& 3dFHceT Hold g

iR supyeg |f'(X)| < co Bl T

1 f fodr 9Reg A 1 Rl aReg
3efhdl W gfafafyd #ar g

2. f Th FRM TR T Th FRl IHeThA
X gfafafa & gl

3. f U AIAARA ThA A T AHARA
3efhdl W gfafaad e gl

4. f THEAAT: Tdd gl

Let f: R — R be a differentiable function

such that

supyer |f'(x)| < oo Then,

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

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

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

4. f is uniformly continuous.

. " kzxky[
(x,y) € R? & fow Aot lim T

n-oo £k=0 £

faar| g8 Aoh wf@aRa e & () &

foT & s9H &
1. (~=1,1) X (0, ) 2. Rx(-1,1)
3. (-11)x (-1,1) 4. RxR

For (x,y) € R?, consider the series
. k2xKy?
lim

n—-oo £k=0 £!

converges for (x,y) in

1. (=1,1) x (0,0) 2. Rx(-1,1)

3. (-1,1)x(-11) 4, RXR

. Then the series




www.prepp.in

prepp

al Exams Guide

17
65. A & £:(0,1) » REAT g1 A & Teir 3. SCHEE & W 9Y Hag e ¢
xy €(0,1) & fw 4. S°9Y HIg &l
If (%) = fG)] < | cosx —cosy| &I @
1. (0,1) ﬁwﬂwwﬁgq?f 3Igad gl 67. LetS c R? be defined by
2. (0,1) W f & S91g el & W (0,1) W _{(m+ 4|p|'"+4|q|) m,n,p,q €L}
THHHATAT: Held 8T | Then, _
g 1. Sisdiscrete in R2.
3. (0,1) W f THHACI. Fd ¢l 2. The set of limit points of S is the set
4. lim,_, f(x) &7 ATda gl {(m,n):mn €Z}.
3. S€¢is connected but not path connected.
65. Let f:(0,1) — R be continuous. Suppose that 4. S¢is path connected.
[f(x) — f(¥)| <|cosx — cosy| forall
x,y € (0,1). Then, 68. AT F A={(x,y) € R2:x+y# —1}§l
1. f is discontinuous at least at one point in oReTfa FE f14 - R? @
(0,1).
2. f is continuous everywhere on (0, 1) but fly) = (1+x+y 1+x+y) alar
not uniformly continuous on (0, 1). 1. A I f & Slepldr HI RO ocd wgl aidT|
3. f is uniformly continuous on (0,1). . >
4. lim,_, f(x) exists. 24T f Hlqe: Fawe B
3. f THET Bl
66. AT & f:R? > R?, Holel 4. f(A) =R |
,0) = 6,rsinf) gl ar foesT e
f(,0) = (rcos6,rsin .)% , & 68. LetA={(x,y)€ R?:x+y=+# —1}.
R? & fga suwee=l U & frw & foo, U DefinefA—>IR2by
deh WA f Uh gohH 1 IHeTHT HT 67 Fxy) =( ). Then,
1. U= Rz 1+x+y 1+x+y
5 1. the determinant of the Jacobian of f
2 U={(x,y)E R?:x>0,y>0} does not vanish on A.
— 2. 2 2
3. U={(xy)e R": x"+y" <1} 2. fis infinitely differentiable on A.
4. U={xy) € R®:x<-1,y< -1} 3. f isone to one.
4. f(A) = R2.
66. Let f: R? - R? be the function
f(r,8) = (rcos@,rsinf). Then for which 69. = fF f:R? » R GF
of the open subsets U of R? given below, f ' ' >
. . . ) = 2 , 2
restricted to U admits an inverse? fﬁ" V=@xd 2y 4y 4yl 2xd3ys
1 U=R2 x? + |xy|) ¥ &Ir Srar g1 ar
2 U={(x,y)€ R2:x>0,y>0)} L (00) W f 3 &l
3. U={(x,y)€ R?: x?+ y2 <1} 2. (0,0) | f Fdd &l RJ (0,0) ®
4. U={(xy)e R x<-1,y< -1} AT LT
3. (0,0) W f AaHhe=T gl
67. W & Sc R2IRRT § 4. (0,0) W f TR &, T eI
S= {(m+ 4|p|,n+4|q|) mn,p,q €L} A Df (0,0) SgcsheANT B
aT’ .2 2 H
69. Letf:R* — R“ be given by the formula

1. R? o S fafaea &1
2. S HAT N3t 1 T § T
{(mn):mmn € Z}I

flx,y)=0CBx+2y+y% + |xy|, 2x+

3y +x% + |xy]).

Then,

1. fisdiscontinuous at (0,0).

2. fis continuous at (0,0) but not differentiable

at (0,0).



www.prepp.in

70.

70.

71.

18

3. f isdifferentiable at (0,0).
4. f is differentiable at (0,0) and the
derivative Df(0,0) is invertible.

[0,00) W TEATGH A TAd Helell {f,} &
el 3ghAl W fAoR| gede & faea
YA H T FF-T T &
1. 3fe [0,00) W {f,}, f R fgad sf@aRa
g &, ar lim, e fooo fu()dx = fomf(x)dx
2. I [0,00) W {f,}, f A THAAA:
HAERT grar &, a
iMoo fy fu(dx = [ FG)dx §
3. I [0,0) T {f,}, f A THAHATA:
AFART grar &, a [0,00) R f Had gl
4. [0,00) R FAd Belell {f,} & TH 3felshd HT
Ifedca & @ {f,}, [0,00) W fdw
THAAAT: IAART gIr & R’
lim,,_, fooo fu()dx # fooof(x)dx.

Consider all sequences {f,,} of real valued

continuous functions on [0, o). Identify which

of the following statements are correct.

1. If {f,,} converges to f pointwise on [0, ),
then lim,,_, o, fooo fn(@)dx = fooo f(x)dx

2. If {f,} converges to f uniformly on [0, o),
then lim,,_, o, fooo fn()dx = fooo f(x)dx

3. If {f,} converges to f uniformly on [0, «),
then f is continuous on [0, ©).

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

lim,,_, 0 fooo fu()dx # fooo f()dx.

Al & ¢ dUT o U aEdidd T B
gRHATRT # &
By ={x=(x1,%p ., X)) € R*|x;% + x,°

+ 4 x,2 < a?}

ar R* W R Hgad: Aefed dad e f

& for e & & Fla-8 @ &2

1. fBaf(tx) dx = thaf(x) t™" dx

2. fBaf(tx) dx = thn f(x)tdx
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3. [ O+ Y)dx = [ fO)dx, T y € R
& foau
4. [en f(tx)dx = [ f(x) t"dx.

71. Lett and a be positive real numbers. Define
By ={x=(x;,%, ..., %,) € R"|x;?
+ %%+ +x,2 < a?)
Then for any compactly supported continuous

function fon R™ which of the following are
correct?

L fy f(t0) dx= [, fl)t™dx

2. [ ftx) dx = thnaf(x)tdx

8. funf(x +y)dx = [, f(x)dx, for
somey € R™.

4. fen f@X)dx = [o, f(x) t"dx.

72. AW R G, AU G, R? F & 3UEHTAY

JAT £: R > R2 U Bolel g1 ar

1L Y6V Gy) = f71(G) U fH(Gy)

2. f7HG) = (fHG)E

3. f(Gl n Gz) = f(G1) n f(Gz)

4. 3% G, faqa § au G, Hga ¢
Gi+ G,={x+y:x€ G,y €G}aA
Hqd ¢ o fagal

72. Let G, and G, be two subsets of R? and

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

L f7(G1V G) = f7HG) U f7H(Gy)

2. f7H6,) = (FH(G)°

3. f(Gy N G3) = f(Gy) N f(Gr)

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

73. AW f& CW ATUT B, nxn 3eIg &l d,
1. AB U1 BA® HTHETOT Al T THwad
AT FAT T
2. If& AB dUT BA & 3IfHCIETT AT &
=T @A ¢ AB = BA %l
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3. afg A tar 3if¥aca & @ ABduT BA
JAST gl
4. AB &1 ifa g&em BA & snfa & gaeT

Let 4 and B be n x n matrices over C. Then,

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

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

3. If A~ exists then AB and BA are similar.

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

A F R Vo aRfAa 3 afeer
A &1 A F TV - vV e as
FTAIROT § arfe sfa (72) = sufa (1) &1 a,
1. e (T2) = 31f%e (T)

2. 9RTX (T2) = 9R&X (1)

3. 31 (T) n IREX(T) = {0}.

4. 3T (T?) n IRT (T?) = {0}.

Let V be a finite dimensional vector space
over R. LetT:V — V be a linear
transformation such that rank (T?) =
rank (T). Then,

1. Kernel (T?) = Kernel (T)

2. Range (T?) = Range (T)

3. Kernel (T) n Range (T) = {0}.

4. Kernel (T?) n Range (T?) = {0}.

AW fF R W V, n& AT A7 389 &

P & aguet # afewr wAfe E v A

p(x) =ag+ ayx + -+ ax™ ¥ T%I'Q',

(Tp)(x) = a, + ap_1x + -+ apx" GART Th
Y@ FAAROT T2V > V & gRenia sl ar
1. T UHdT gl 2. T HT<BIEH ¢l

3. T gcshAUNT g 4, TR T = +13

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

1. T isonetoone. 2. T isonto.

3. T isinvertible. 4. detT = +1.

76.

76.

77.

17,
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. 2 2 1 210
3eggt A={0 2 —1]auTB=o 2 0]

00 3 00 3
W | ar

1. 9RAT &A1 8T Q W A dUT B TAFT gl
2. IRAT TEAT 8 Q W A [awvT gl
3. A #T JiRer fafgd &9 B B
4.Aa:31‘|%cr%'a§qana‘3ﬁi1maﬁ$

9§ HA g

2 2 1
Consider the matricesAz[O 2 —1] and

2 1 0
0 2 0
0 0 3

B = . Then

1. A and B are similar over the field of
rational numbers Q.

2. Ais diagonalizable over the field of

rational numbers Q.

B is the Jordan canonical form of A.

4. The minimal polynomial and the
characteristic polynomial of A are the
same

w

AW fF A UH mxn adias Hegg § Ul

be R™ b=#0gl

1. Ax = b qsl areafas gall &1 FHag
T gfeer gAfTe gl

2. 3¢ Ax=b F A g udA v §, al
u+A =D Ax =b &7 T & &,
Fs i 1€ R & faT]

3. Ax=bo TRaT T ar gl u dAT v & TIT
THed TIT Alu+ (1 -DvdT Ax=b &
TH gl g AT dd, o9 0<A1<1 gl

4. ¢ AFT Sfa n § Ax = b & 3OS
q 3% T g B

Let A bean m X n real matrixand b € R™

with b # 0.

1. The set of all real solutions of
Ax = b is a vector space.

2. If uwand v are two solutions of Ax = b,
then Au + (1 — A)v is also a solution of
Ax =b forany 1 € R.
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3. For any two solutions u and v of
Ax = b, the linear combination
Au+ (1 — A)vis also a solution of
Ax =b onlywhen0 <1< 1.

4. If rank of 4 isn, then Ax = b has at
most one solution.

A 6 A, CH TH n xn g ¢ dlih C"

N IAh AR TG AFN Th

sifFaerOs afger g1 ar

1. A% gsft ffce™s ae g €

2. A% gl 3fAeerOF # R_fdTa €1

3. ST A ecs fwA=11%, 5@ I
nxnwwgl

4. It y, IUT m, HAU: m&ﬂ‘ﬁﬁiﬁa'gq’c\'
Tq 3ifeyss sgug # Afdse e € a
XAzmA%—I

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

every nonzero vector of C™ is an eigenvector

of A. Then

1. All eigenvalues of A are equal.

2. All eigenvalues of A are distinct.

3. A= A1l forsome A € C, where | isthe
n X n identity matrix.

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

79.

o FuEr # ¥ FiA-aUT TE g/e?

1. T TAd AT f:R — R&T 3edca §
% f(R) = Q &

2. T Tdd AT f:R — R&T 3edca §
afe f(R) =Z &

3. U Hdd AATRT f:R — R? & AR &
dreh f(R) = {(x,y) € R%:x* +y? = 1} 8l

4. U Hdd AT £:[0,1]1U[2,3] — {0,1}
&1 3ifeaca gl

79.

80.

80.

81.

81.

82.
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Which of the following statements is/are true?
1. There exists a continuous map f: R — R
such that f(R) = Q.
2. There exists a continuous map f: R — R
such that f(R) = Z.
3. There exists a continuous map f: R —
R? suchthat f(R) = {(x,y) €
R2:x2 +y2 = 1}.
4. There exists a continuous map
f:10,1]u [2,3] — {0,1}.

et fieT THANT I FATUT el aTel
quiteh & folet ieRTell & @ le-AT IeRTer

3iafdse sar &2

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

x = 4(mod 11).

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

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

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

congruences:

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

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

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

A & a, {1,2,--,n} W 39 HATA o &I
& & fAfése axar § difes o 8rh-dIsh ar

3TEYFT Thi T IUTAD gl al:

1. a;=50 2. a,=14

3. a;=40 4. a,=11

Let a, denote the number of those

permutations o on {1,2,---,n} such that o is a

product of exactly two disjoint cycles. Then:
1. a5 =50 2. a,=14
3. a5 =40 4. a; =11

A 5 AT geg Q[x]/(x3) @ [Afdse

L gl

1. A% 88 et fafasra 3fra sursmaferar g1

2. A® HIE U 31T I[UTsTael gl

3. ATUS QU oid

4, A TR f,g, QIX|HE, AfRAH f-g=0
¥ TG FAur g, FAA AT fIA gF
gfafser & fafése & g1 ar £(0)-g(0) =0 gl
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Let A denote the quotient ring Q[X]/(X3).

Then

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

2. There is only one prime ideal in A.

3. A s an integral domain.

4. Let f,gbeinQ[X]suchthat f-g = 0inA.
Here f and g denote the image of f and
g respectively in A. Then (0)-g(0) = 0.

A fh u)=cosi—g+ isini—g gl
A fFK = Q) ddr L= Q(w) &1 ar

1. [L: Q] =10 2. [L: K]=2
3. [K: Q=4 4. L=K

Let w = cos=Z + i sin=rt,

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

A f G T 60 T UH WA Fefg ol ar
1. G& o a5 30w ¢
2. G& IR fAe-3 39EE £l
3. G#I, P 6 FI, Th dfhe 3TTHE Tl
4. G &I T&h HGfAdT 3Haad, Fife 2 I, gl

Let G be a simple group of order 60. Then
1. G has six Sylow-5 subgroups

2. G has four Sylow-3 subgroups.

3. G has a cyclic subgroup of order 6.

4. G has a unique element of order 2.

et Qe aot & @ Fa-T &89 &

1. F3 [X]/(X?+ X + 1), 58T F,;, 337agal &l
s aRfAT &7 g

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

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

4. F,[X]/(X2+ X +1), ST& F,, 23/dJal &r
T gRMAT 87 gl

Which of the following quotient rings are

fields?

1. F4[X]/(X?+ X + 1), where F5 is the
finite field with 3 elements.

2. Z[X]/(X—=3)
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3. Q[X]/X?+ X+ 1)
4. F,[X]/(X?>+ X +1) whereF, isthe
finite field with 2 elements.

86. AT ff C W f T AReiN&d Heled g1 aF f
T IR ¢ ARG f & Yo WA FHdfared
AT § 3 3felshel I

1l a,=1/n

2. an=(—1)"‘1%

3. anzi

4, I 4, nd AT F& AT @ a, =n

aur I 4, noW fQulod e=ar § ar

anzz.

86. Let f be an analytic functionin C. Then f is
constant if the zero set of fcontains the

sequence
1. a,=1/n
11
2. ap, = (1" 1;
s
3. a, = o
4. a, = nif 4 does not divide n and

a, == if 4 divides n
n

87. AW n>1W (Z/nZ) & Ueheh & HHAZ
(Z/nZ)* B %1 7 ¥ FlA-A1 GHg Afsher
gl

1. (Z/10Z)
. (z/232)"
. (z/100Z)*
. (z/1631)*

A~ wN

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

1. (Z/10Z)*
2.(z/237)"
3. (Z/100Z)*
4. (Z/163Z)"

88. AW for Tafr zE(Céﬁ‘i%—l'Uf(z)=ezl_1
ezqtl?-'l?-ﬁ
1. f 37eIcehl Helel gl
2. f fr RfTad A e €
3. 3AOpfoud 3767 & f & IIRMAIT: Fs
37eide gl
4. f & g HAdP THUA gl

¢ arf
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89.

89.

Let f(2) = —

e? # 1. Then

1. f is meromorphic .

2. the only singularities of f are poles.
3. f has infinitely many poles on the
imaginary axis.

Each pole of f is simple.

for all z € C such that

s

aaﬁ'cﬁrAz{ze(c:§<|z|<2}qTW

f(z) == R @R oot & § Fla-avd a8

g2

1. A% Hed 3UHgTUdl W TREAE: f(2)
H Aleofohfed FAaTe FgUal {pi(2)} F
UH HeJHA F AT ¢

2. A% Fgd IUagTIdl W THAAE: f(2)
H  dleadicd Helded IRAT  Holsl
{2}, e+ 3=dsd C\4 H 3iafaftea
g, & T IThA 1 A B

3. A% Hed IUUgTIdl W THAAE: f(z)
H Alewspiecd HATA FgIal {py(2)} FT
IS 3T el B

4. A% Hgd ITHYTYAl W THEAE: f(2)
F  Aleadicd Heaal IRAT  Heal
{r(2)} , T+ Fdas C\4 # afafea
g, 1 S ITHA e &

Consider the function f(z) = é on the

annulus A = {z €C2< |zl < 2}. Which of

the following is/are true?

1. There is a sequence {pn(2)} of polynomials
that approximate f(z) uniformly on compact
subsets of A.

2. There is a sequence {r,(z)} of rational
functions, whose poles are contained in

C\A and which approximates f(z) uniformly

on compact subsets of A.

3. No sequence {pn(2)} of polynomials
approximate f(z) uniformly on compact
subsets of A.

4. No sequence {r,(z)} of rational functions
whose poles are contained in C\4,
approximate f(z) uniformly on compact
subsets of A.

22
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90. C W Tdd IFAY AT Wl $Hr Ffeer

90.

AT &I AL & C(C) RAfEse &ear §, aur
H(C) TdF d%aNeh Woldl &l AfGeT TAE
F CCH AT HEC) H RAT ®ald f &
fow qur ¢ & foelt dgd 3U@H=ag K & fav
IRATRT FT &

Ifllx = i’:,{"f(zﬂ-

a

1. 9% @ed K S C & T CQO W |k
T HATS gl

2. 98% Hed KSC & T HO R |-k
U HATS gl

3. Ucdeh IHRFd IR g e K S C &
T c(©) | |-k T AT g

4. 9AF INFA AT FFd Ted K € C &
fT HC) R |-k T AT gl

Let C(C) denote the vector space of
continuous complex valued functions on C
and H(C) denote the vector space of entire
functions. For any function fin C(C) or
H(C), and for any compact subset K of C,
define

Ifllx = suplf ().
zZeK

Then

1. ||-|l¢ is a norm on C(C) for every compact
K c C.

2. |I*llxis a norm on H(C) for every
compact K < C.

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

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

91.

A B y() = y(0) + [ y(s)ds for t > 0 F
HATYT AT Ueh Hdd: dRelf¥eh Belel

y :[0,00) > [0,00) &I T

1. y2(t) = y2(0) + [ y*(s)ds.

2. y2(t) = y*(0) + 2 [, y*(s)ds.
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3. %) = y*(0) + [ y(s)ds.
4 320 = O + ([ y(s)ds) +
2y(0) [} y(s)ds.

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

y(@®) = y(0) + foty(s)ds fort>0. 94.
Then

1. y2(6) = y2(0) + [, y*(s)ds.

2. y2(t) = y2(0) + 2 [, y*(s)ds.

3. y2(0) = y?(0) + J, y(s)ds.

4.y () = y2©O) + (Jiy(s)ds) +
2y(0) J; y(s)ds.

GSOAT m Jur IAfd v H TH HUT dT
gf@eear (H) dur sErms (L) ) aar| ar

1 HJUT LUH g ¥ a9 §

2. HAuT L §efd § g v R et §7 &
IGERES

3. HIuTLgAR §

4, HAATLGET v # gfagrd gl

94.

Consider the Hamiltonian (H) and the

Lagrangian (L) for a free particle of mass m

and velocity v. Then

1. Hand L are independent of each other.

2. Hand L are related but have different
dependence on v.

3. Hand L are equal.

4. Both H and L are quadratic in v.

A & u(t) Th Haad: e BT § S
t> 0% T 315R0T AT oIaT & T u'(t) =
4% (t); u(0) =0 T FHTYTT T &l ar

1. u(t) =0.

2. u(t) =t

_ foro<t<1

3 u® = for t=>1.
for0<t<10
for t =10.

{1y

0
4 ule) = {(t ~ 10)*

Let u(t) be a continuously differentiable
function taking nonnegative values for

t > 0 and satisfying u’(t) = 4u®* (t);
u(0)=0. Then

95.
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1 u®=0
2. u(t) =t
_ foro<t<1
3. u(®) = {(t -D* for t=1.
(0 for0<t<10
4 u®= {(t 10)* for t =10.

FohH T ST g I At
GUAT m & THh U W Or, e
AR ok 4§ qUT e e &
afota &
L(7, 0,0) = 2 (72 + 1267) + 5

a}r
1. @F & A HaeT §

pr =mi dUT pg = mr?é|
2. # deeah & 0= Lo+ 2] - e
3. dF T gfAcer & H = E[pr +I:Z] ¥|
4 9 & AAhd FAT & p, = +mr aA;

pe = —mr?é.
Consider a mass m moving in an inverse
square central force with characteristic
coefficient x and described by the
Lagrangian:

. m . m

L(r7, 6,0) = 2 (# + r262) + =~
Then
1. The generalized momenta of the

systemare p, = mi- and py, = mr26.
2. The Hamiltonian of the system is

H = 1[p2+p9 1 um

2m 2 r’ )
3. The Hamiltonian of the system is

H = i[p3+é]_ ﬂ.

2m _or? r
4. The generalized momenta of the system

are p, = +ms and py = —mr?é.

mﬁrﬁ:wﬂw‘;x‘z‘ ——OEFF u(x, y) ge

%,a#ewwqgam%aa y — oo dUT 3§

y=0 & a A sinx @ar gl ar

1. u=2:=1ansin(nx+ be ™ S@  a,
FITS dUT b, PR 3N B

2. u= anlan sin(nx + by)e™ Y, Slgl

a, =1 ddqa, (n>1), b,3HOT 3K gl
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3. u= Z::1 a, sin(nx + by)e ™™, &
a;=1, n>1% T a,=0 dUT n>1%
foaw b, =081

4. uzz a, sin(nx + bn)e‘"zy,\_ﬂ%'i' n>0

n=1 )
& fav b,=0% Tur @M a, LA B

Let u(x, y) be the solution of the equation
2%u  9%u .
T 57 = 0, which tends to zero as y — o

and has the value sin x wheny = 0. Then

1 u= Z:=1 a, sin(nx + by)e ™™,
where a, are arbitrary and b, are
non-zero constants.

2. u= Z a, sin(nx + bn)e‘"zy,

n=1

where a; = 1and a, (n > 1), b, are non-
zero constants.

3. u= Z:):l a, sin(nx + bp)e™ ™,
where a; =1, a,=0forn> 1 and
b,=0forn>1.

4, u= Z a, sin(nx + bn)e‘nzy,
n=1
where b,=0 forn >0 and a, are all

nonzero.
A fF x> 3F I f(x) = Vx+3 &l
eRIgfed

) C
Xne1 = f(x), % = O;m =0

W | geRigfed & @srey @A g |

1 -1 2. 3
3.0 4. \/3+\/3+\/3+---

Let f(x) = vx+3for x > —3. Consider
the iteration

Xny1 = f(xp),xp = O;n 20
The possible limits of the iteration are

1. -1 2. 3

4. J3+ 3+V3+

AT AT FAEAT
—u"(X) = 7%u(x) ; x € (0, 1)
u(0) =u(1) =0.

97.

98.

98.

99.
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X faert| afg u dar v [0,1] W Fad §,
ar

1. u2(x) + m2u?(x) = u’?(0)

2. folu’z(x)dx —m? fol u?(x)dx =0

3. u?(x) + m2ul(x) = 0

4, folu’z(x)dx -2 fol u?(x)dx = u’?(0)

Consider the boundary value problem

—u" (x) = 7°u(x) ; x € (0, 1)

u(0) =u(1) =0.

If u and u’ are continuous on [0, 1], then

1. u’?(x) + m?u?(x) = u’?(0)

2. folu’z(x)dx — 2 fol u?(x)dx =0

3. u?(x) +mu?(x) = 0

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

weret J[y] = [0 oy, y )dx, BT Th wgeTh

& 3fedca 1 e@e, o@s T T wgeehr

IThH () 3UTEYA §, Ig 9ded ¢ &

1. (¢ ITFART & T27 J @A &

2. (¢) ITHER & qUT J IR B

3. () T T AR UGTHA § 4T J
gad gl

4. (¢n) T T ATFERT IUTHA & 74T J
3dHIAT B

To show the existence of a minimizer for the
functional J[y] = f;f(x, y,y")dx, for which
there is a minimizing sequence (¢), it is
enough to have
1. (¢) is convergent and J is continuous.
2. (¢,) is convergent and J is differentiable.
3. (¢n) has a convergent subsequence and J

is continuous.

4. (¢n) has a convergent subsequence and J is
differentiable.

AT f aler gEeor

92 92
a—ﬁ:ﬁ;xe (0,2m),t >0
u (x, 0) = el@*

FI AT u(x, t) AT & fhdl weR &
foro| ar
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1. u(x, t) = el@x giet,
2. u(x, t) = elw¥ g=iet,

3. u(x,t) = e'®¥ (em”_w)
. )

2
4. u(x,t) = t+?.

Let u(x, t) satisfy the wave equation

o%u _ 9%u
5z = 52X €(0,2m),t >0

u(x, 0) = el@¥

for some w eR. Then
1. u(x,t) = e'@¥ gtet,
2. u(x, t) = elwx g=iot,

3. u(x,t) = ¥ (elth lwt)

4. u(x,t) = t+x7.

3T.37.9.
6u ou N <6u>2 N <6u)2 W
ax Y5y dy \ox dy “J

F1 gl Dafaf®ca a=ar &

1 xy dd # & Eged H

2. xyu 3T H TH ErEigedst |
3. ux dol H Th Gaod Hrl

4. u-y do H Th AfARTAT

A solution of the PDE

ou . ou N <6u>2 N <6u)2 o
x 0x y dy \0dx dy w=

represents

1. anellipse in the x-y plane.

2. an ellipsoid in the xyu space.
3. aparabola in the u-x plane.
4. ahyperbola in the u-y plane.

o 1 %= 0% fAT gerrgiea
Xn+1
1 f() =x*-2 & fow @ad f§g gerrgieal
2. f(x) =x* -2 & v =g i fafe

=%(xn+i),n20 SHS T TS &

25
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3. f(x) =sz2 ¥ fou faa fdg egfed |
4. f(x) =x*+2 & fav =gea1 & fafer gl

The iteration
1 2
Xn+1 = E(xn +a),n >0
for a given x, = 0 is an instance of
1. fixed point iteration for f(x) = x* — 2.

2. Newton’s method for f(x) = x* — 2.
3. fixed point iteration for f(x) = X2
4. Newton’s method for f(x) = x* + 2.

AT & Ay, A, ATFET TEar aur £ f,
I AAEIOR Bolel § 50 GO
HATRA FHEOT & oI

o(x) — Af(th + 4x2)p(t)dt = 0.

aﬁ.
1A% A
2. Alzlz

3. [} i) fa(x)dx = 0
4 [} HOf()dx =1

Let 4, A, be the characteristic numbers and
f1, f> be the corresponding eigenfunctions for
the homogeneous integral equation

1

o(x) — /'lj(th + 4x?)(t)dt = 0.

Then
124 # A,
2. 11 = /12

3. [} i) f(x)dx =0
4. [} f0OfG)dx =1
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103. 37a¥AgT FATE § = {1,2,-+,23} W AW foh
(Xp)nso Ueh HIEIG Y@ §, HhHAUT YTidehcl

1 .
Pii+1 = Pii-1 =5 Y 2<i<?22
1

P12 = P123 =3

1
P231 = P2322 = 3

& A A || A, [T Y 7 F P
el &7

1. (Xp)pso T T IETAAT TAsY dca gl

2. (Xp)nso ST El

3. P(X,=1) >

4. (Xp)nso IRIGed Bl

103. Let (X,,)nso be a Markov chain on the state

space S == {1, 2, -+, 23} with transition
probability given by

1 ,
Pii+1 = Pii-1 =3 V2<i<22
1

P12 = P123 =3

=

P231 = P2322 = 3
Then, which of the following statements are
true?

1. (X,)ns0 has a unique stationary
distribution.

2. (X)nso is irreducible.
3. P(Xy=1) — .
4. (Xp)nso IS recurrent.

104. & =a=g f@&d F TR-IR 3BTl AT gl
A & X, 9ud MY & gehe g & g4 Tehe
gV ool BT e {1 guH qur gfacde ot
& gdhe Bl & ot 9fEd geol i gedr @t
A F Y Afese aar g1 A fF X+ Y =N
gl o et Fy=t A & Fla-9 T € 2

1. XJdur Y¥add grefese X §

P(X—k)—P(Y—k)—{z_(kH)
— ) = ~0={2 1

& Y|

2. N & T UIAehdl geddATd Bl § S

-k _
P{N=k}={(k—1)2 fork = 2,3,4, -3 fIQ
0 g

& ary fear S gl

26
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3. TERAIAT W F N=n, Xaar Y &
yfaey §cof TadT gl
4, I8 T A W F N=n &,

1 = vee
P{sz}z{ — k=012, n&fAw
0 T

A fair coin is tossed repeatedly. Let X be the
number of Tails before the first Head occurs.
Let Y denote the number of Tails observed
between the occurrence of the first and the
second Heads. Let X + Y = N. Then, which of
the following statements are true:
1. XandY are independent random variables
with
P(X=k)= P(Y =k) = {2-<k+1) fork =0,1,2-
0 otherwise.
2. N has a probability mass function given by

-k _
P{N=k}={(k_1)2 fork—.2,3,4,---
0 otherwise.

3. Given N = n, the conditional distribution
of X and Y are independent.

4. Given N =n,
P{X=k}= {

o fork=0,1,2, --- n.
n+1

0 otherwise.

A % (X,Y) $T U T dee g, STel X
39T §ea N(0, 1) § adr et xeR & fow
E(Y | X =x)=x3%| a, f@FT el # Fla-7
ey 82

1. gEEYT (X, Y)=0.

2. @EHEH (X, Y) > 0.

3. @EHEH (X, Y) <0.

4, X 9T Y TqdT gl

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

N(0, 1) and E(Y | X =x)= x° for all xeR. Then,
which of the following statements are true?

1. Corr (X,Y) =0.

2. Corr (X,Y)>0.

3. Corr (X,Y)<0.

4. Xand Y are independent.
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106.

106.

107.

107.

108.

Ry orer F 3 ST AT 6 Frell IS &1 Teh-
UH FF, Aeeodd 6 g9 od g
A FAAd R f9ar| aradi @ge # gy
ATl 3G & Yhe gl ST ITTAhdT &:
1. = 2.

1 el
9! 9!
s a(%) ‘o

An urn has 3 red and 6 black balls. Balls are

drawn at random one by one without

replacement. The probability that second red

ball appears at the fifth draw is
1

1 2. %

a9 9!

3. 4 (%) 4. %

qifehdT gdfca ol f(x;0) = 0xP71,0 < x <
1, 359 Yx(F; 6>0 @ fav v ww
IefRos ufacd & AW F X, X, -, X,
fafese ad &1 ey

{Cc, xg,00, x0) 1 X log () = ¢},
STel ¢ U ArEdideh HEAT § S 3ugerdd:
T T B, Hy B H, & fa%g oleior s
F fOT T THTART: AFAdH Tid § A
&
1. H:0 =19eTH Hy:60 > 11
2. Hy:0 = 19eH H: 0 = 4 |
3. Hy:0 =4Se1H Hi:0 <1 |
4. Hy:0 =4 SATHH.: 0 # 1 |

Let X;,X, -+, X, denote a random sample
from a distribution having a probability
density function  f(x;0) = 8x871,0 <

x < 1, zero elsewhere; 6 > 0.

The set {(xq, x5, x,): XFlog(x;) = c},
where c is a suitably chosen real number, is a
uniformly most powerful region for testing
H, against H; when

1. Hy:6 =1against H;: 6 > 1.

2. Hy:0 = 1 against H;: 6 = 4.

3. Hy:0 =4 against H;: 60 < 1.

4. Hy:0 = 4 against H,: 6 # 1.

A & Xy, X, TadAd: dUT FIUTHHT:
gfed §, 9@+ (0, 1) W TH THAAA §cof
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& @Y A o onxlF RBe s, =30, X; Bl
ar oo Fue § @ PS8
1. 3 n— oo, =2 0 Yfi&dr 1 & Y|

nlogn
2. P{{Sn > Hqﬁiﬁa?r:a:énmm%}z 1%
3. S n - o, Sgnaoqﬁw1é€mm

lo

a, P{{Sn > 2} e #$ n aw'at?n%}z 131

Let X3, Xy,--- be independent and identically
distributed, each having a uniform
distribution on (0, 1). Let S, = X[, X; forn
> 1. Then, which of the following statements
are true?

. —"__,0asn — oo with probability 1.

nlogn

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

Sn

— 0 as n — oo with probability 1.

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

mﬁﬁ;(ﬁ)wmﬂﬁar%aﬁ
X dAT Y & 39T §eod AR § dAT Ycdeh AT
0 dUT 1 YEIUT & Y YHAI: dfed &1,
o gfaeut & & *la-7 X aur v $r Tadqar
FrI AT T 82
1. FEIEROT (X, Y)=0 gl
2. aX +bY gaTHT; dfed g, gl areafas

a dur b & fow, ATET 0T YEROT a’ + b?

& ATy
3. P(X<0,Y<0)="%.
4, gt arEafds s dar t & fov

E[eitX+ isY1 — E[eitX] E[eisY] %-I

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

marginal distribution of X and the marginal

distribution of Y are the same and each is

normally distributed with mean 0 and

variance 1. Then, which of the following

conditions imply independence of X and Y?

1. Cov(X,Y)=0

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

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

4. E[e™ "] = E[e"] E[""] for all real s and t.
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110. Y% AT 4 & @al A FATfead s 2*

U H FRE Fy, Fp, F, AT F, IiEATAdT §,
A% & TR W, S 0 9ur 1 ¥ RfEEa &
@3 afafSear @eaa gl
Block I Block I
FI F.’ F3 F-t FI F3 E? F-!
0 0 0 0 0 0 0 1
01 1 0 01 1 1
1 0o 1 1 1 01 0
1 1 0 1 1 1 0 0

Block IIT Block IV
F, F, F; F, F, F, F; F,

0 0 1 0 0o 0 1 1
0 1 0 0 0 1 0 1
1 0 0 1 1 0 0 O
1 1 1 1 1 1 1 0

ar, e YA H A HiT-T TET 82

1. HhRd 9HTG § FiF,F3, FiF,F,, FiF,.
2. GhRd 9HTT § FiF,Fs, FoFsFy, FiF,
3. 3fAFeT Tag Bl

4. 3fPFeq 3rGaE B

110. A 2* experiment involving factors Fy, F,, F,

and F,, each at two levels, coded 0 and 1 is
conducted in blocks of size 4 each. The block
contents are as below:

Block I Block I
F, F, F; F, F, F, F; F,
0O 0 0 0 0O 0 0 1
0O 1 1 0 0 1 1 1
1 0 1 1 1 0 1 0
I 1 0 1 1 1 0 0

Block IT Block IV
F;, F, F; F, F, F, F; F,

0 0 1 0 0 0 1 1
0O 1 0 0 0 1 0 1
I 0 0 1 I 0 0 0
1 1 1 1 1 1 1 0

111.

111.
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Then, which of the following statements are

true?

1. The confounded effects are F,F,F3,
F.F.F,, F3F,.

2. The confounded effects are F,F,F;,
F,FsF,, FiF,.

3. The design is connected.

4. The design is disconnected.

X, Xy, ...,X, TIdAd: Ud FAUMEAAC: sfed
grefeoe T § ST Bin(1,p) 1 a1 A
§l AT @ =001 F FA Hyp = TTA
HA:pzzﬁwaTUTE}?ﬁFW&TUT

¢={1 uﬁZ?lei>Cn%
0 AT

g W fAar| ar, A Fua & § S99 a8
&2
l.mnﬁoo,
g &
2.3m'n—>oo,
g &l
3.3¥Rﬁ'n—>oo,
g g
4.@?11—»00,
gicll &

TleTor #r Afed - W FERa
ww@ramgwmﬂﬁ?r
TeTor #r arfed - ) el

Wreror i AfFd 1 W AfHaRa

X1, X0 0 X, are
identically distributed

independently and
random variables,

which follow Bin(1,p). To test Hy:p = % VS

Hy:p = 3 with size a = 0.01, consider the
4

*=1;

then, which of the following statements are
true?

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

test
otherwise,

2. Asn — oo power of the test converges to %

3. Asn — oo power of the test converges to %.
4. Asn — oo power of the test converges to 1.
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112.

112.

113.

113.

S et T A cgafeyd fohar amm g, o
a7 & e "o 3afdfeea gl
@
— _@_
-®

Ycdd TCh Cy, Cy, C3 T TIAT: AT
FIATHAA: Sfed IgwTer § Foevanr deat
TR §, ATET 1 & IreJ| ar aF &l
fashfaar were S(t) o arar &

1. S(t)=e* fort>0.

2. SM)=(1—e ")2e ", fort>0.

3.5 =(1-e Me " fort>0.

4. S =(1-1L-e " H9)e ", fort>0.

A system consists of 3 components arranged
as in the figure below:

_@_

© ©

Each of the components C;, C,, C; has
independent and identically distributed
lifetimes whose distribution is exponential
with mean 1. Then, the survival function,
S(t), of the system is given by

1. S(t)=e * fort>0.
2.S()=(1—-e YH%e ", fort>0.

3.5t =(1-e ®e " fort>0.

4. S =(1-(@1-e H)e ", fort>0.

A & Xy, -, X, TqAIA: Ud FIATHAT:
gfed Iefeds W § N(u,1) §cd & ard|
AT 5 pel0,00)| AT & 4, p FT 3Tads
TAfaar 3ehelal gl of, e ®¥at # &
FlA-T HE 82

1. g = max(X,,0)I

2. u & v p 3T gl

3. 4 v X, gaica g

4. ppr AL RISt 4 g

Let X, -+, X, be independent and identically
distributed random variables with N(u, 1)
distribution. Assume that ue[0, ). Let /i be

29
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the MLE of u. Then, which of the following
statements are true?

1. 4 = max(X,,0).

2. [ is unbiased for p.

3. X,, is sufficient for p.

4. jiis a consistent estimator of p.

AW R X, Xy, o, X, , UB,0+1) & 9o

T Arefeod gfded §1 I Xy < X <

o < Xnys X1, X+, Xy, & A AT BT

fafgse &a § ar T Fa & F Fla-T

e 87

1. 0% TIT v FgFca: qaied gfdesist
(X Xy + 1) &l

2. 0% fow e wAeq gfdedr X, + 1 Bl

3. 0% fAU Ush FYFa: qHed gfdesisr

Xay Xm) &l
4. 0% fou te g wfaeds X,y ©l

Let X;,X,, -, X, be a random sample from
ue,o+1). If Xy <X < <Xm
denote the ordered values of X;, X5, -, X,,
then which of the following statements are
true?

1. (X1y, Xy + 1) isajointly sufficient
statistic for 6.
2. X(ny + 1 is asufficient statistic for 6.

3. (X1), X)) is ajointly sufficient statistic for 6.
4. X (4 is a sufficient statistic for 6.

Us qRTAT HEEr N SHSIT Uy, Uy,
Uy & RfEaa € aur s U, R reafa
T A AT Y;(i=1,2,,N) & A &

Y =3, Y @ ¥ =—3¥,v, § e &
QA EA & FTY AT n > 10 Ffdedt
AT & AT H ITART & qTY fAehrer
ST &, aOT TRl py po,---, py; 0 < pi <
1,i=1,2, - Ndam IV, p, =1 F @Y
aRema FX R 7 =~ % Vi/py, ST AreTher
fest & sFEdt w faega &1 o), fe
FUAT H T PA-T LT 872
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115.

116.

1. Y & 3T 3t § T |

2. Y I ATHAT 3Tehelol 8T |

3. afg mefrii=1,2, - N&H U p &
AT H Y, § AN T T IERT L E

4. T & SERUT &7 HATHAT 3Meholel &

1 Y; 2
n(n-1) Lies (p_l_ T) '

A finite population has N units, labelled U;,

U,,---, Uy and the value of a study variable on

unitU;is i (i=1,2,---,N). LetY =YV .V,

andY = % N Y. Asample of sizen>1is
drawn from the population with probability
proportional to size with replacement, with

selection probabilities py, pa, -+, pn; 0 < pi < 1,
i=1,2, - Nand ¥V, p, = 1. Define
T = %Zia Y;/pi, where the sum extends over

the units in the sample. Then, which of the

following statements are true?

1. Tisan unbiased estimator of Y.

2. Tis an unbiased estimator of Y.

3. The variance of T is zero if Y; is
proportional to p; for all

i,i=1,2 - N.
4. An unbiased estimator of the variance of T
. 1 Y; 2
IS ToD ZiES(p_Z_ T) :
AT F Yy, Yy, TRfeee WO, @14
AT AT 9 F @Y AR (Yy, YooYy,
T JERUT-HgYER0T Higer VT § fF V&
FohH & T Aol Jawd ¢ & FASH §
aur g3l 3fawolt 3@ag d & oA §
A F 60 F1 Fseaw I@e 3AAAT
ehelsl T, & AT 0 1 WYUROT oAdH 97
3Mherst T, &1 [T &t & @ a3 T
X
1. T = % =Y =To.
2. T,=nY @ar T, =
e 7§
3. Yo, Yoo Yo 8-Sk (n - 1) IW@era: TaaT
Teldl §, Jcdeh Yed Yol & 1|

Y, Y, -V SRl Yis T

30
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4. Y1, Yy Yy & OF-8F (n - 2)I@hd: TaaT
&F ot §, IAF YT TART & Y|

Let Y1, Y,---,Y, be random variables with

common unknown mean 6. The variance-
covariance matrix V of the wvector (Y,

Y,,--+,Yy), is such that the inverse of V has all

its diagonal elements equal to ¢ and all its off-

diagonal elements equal to d. Let T, be the

best linear unbiased estimator of & and T, be

the ordinary least squares estimator of 6.

Which of the following statemens are true?

1.7 = %Z?ﬂyi =T,.

2. T,=nYand T, = ¥, Y, —Y where Y is
the mean of the Y;’s.

3. There are exactly (n — 1) linearly indepen-
dent linear functions of Y4, Y5,---,Y,each

with zero expectation.
4. There are exactly (n — 2) linearly indepen-

dent linear functions of Y4, Y5,---,Y,each
with zero expectation.

T MM/ IR R faart fSadr camr
gfehaT 3MRTAA I1fd gfaeer 8 aur Aarerer Sit
TWHIdhd: §fed &, Id Jes 6 Aae Hr
I & Y| FAR H TGS FT TATGTT Hlel
Fr

1. U JMAT §coT & p.d.f.

(10)8x7e—109€

f(X)={ 7!
0

2. U dcdd Beled Sif

forx >0 ¥ gry|
otherwise.

_{1-(0.8)e7** forx>0

Fe) {0 otherwise
1T gl

3. AL 4 AT B

4. LT 24 AT B

Consider an M/M/1 queue with arrivals as a
Poisson process at a rate of 8 per hour and a
service time which is exponentially
distributed at a rate of 6 minutes per
customer. The waiting time of a customer in
the queue
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1. has a gamma distribution with p.d.f.
8,.7 ,—10x
Qoyxe” forx >0

fx) = { 7!
0 otherwise.
2. has distribution function given by

Fx) = {1 —(0.8)e™** forx >'0
0 otherwise.
. has mean 4 minutes.

3
4. has mean 24 minutes.

A fF X TH 4 x 1 FEow ARl & TgW

SHA §ee, ATST p dur gR9el 3egg =

F gy A F = F fAee©e 7= §

=6 21,=3 1;=2a A, =1 | A &

Y, Y5, Y5, Y, UR HEG ek gl e wyat &

q Pl T@Er 2

1. YUH & " § canfead fa=ror &1 gfaerd
95% ¥ HA gl

2. 9YA di gchi A cAead faeRor &1
gfaerd 95% o 38 gl

3. Y,Y,, Y, Y, T&aT gl

4. Y,,Y,,Ys, Y, & sScod GIUEAT Bl

Let X be a 4x1 random vector with

Multivariate normal distribution with mean u

and dispersion matrix X. Suppose, the

eigenvalues of X are 1, =6, 4, =3, 43 =

2, 1, =1. Let V;,Y,,Y3,Y, be the four

principal components. Which of the following

statements are correct?

1. The percentage of variation explained by
the first two components is < 95%

2. The percentage of variation explained by
the first three components is = 95%

3. Y., Y, Y5, Y, are independent

4. Y,,Y,,Y;,Y, have identical distribution.

wid R W faa st e (0,0),(0,6),(6,0)
el 6> 0, A Teer ¥ s wid R @
AT n & Ueh Gidedl Aefeadhd: gar S
¢ sl & ()i =12n) B
ey F@qTIT‘T Xmy = max(Xy, Xp, -+, Xp) U
Y(n)=max(Y1,Y2,"',Yn) ﬁﬁq I :%Tr
o Fuar & ¥ Fa-a @@ &2

1. Xny U Y, TGAT §

2. 0 T FTTAH AT IMeperer § T
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3. 0 F 3TddH FHTTAAT 3Tehelol §
max; << (X; +Y;)

4. 0 F ITAdH THTTAAT 3Tehelol &
max{ Xy, Yo }

Consider a region R, which is a triangle with
vertices (0,0),(0,0),(6,0), where 8 > 0. A
sample of size n is selected at random from

this region R. Denote the sample as
{(X;,Y):i=1,2,-~-,n}. Then denoting
X(n) = maX(XllXZI "',Xn) and Y(Tl) =

max(Y;,Y,, -+, Y,), which of the following
statements are true?
1. X(n) and Y,y and independent

2 MLEofeisw

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

Aasl & X=X, X, X3, X,) T 4 x1
Irefooed AfGer g difeh X~N, (O, 2) &, Sigl
1 pp

Y =

D T D

p 1 p
p p 1
p PP

HellcHeh [A12dd gl af, et Sy # &
HlA-T TE &2
1. X1 Xp XX TUAT XX, & dcoT gauTqaT gl

(X1-X5)? -
T (X1—-X3)?

2

3. {(X; — X3)* + (X, — X%}
(X1-X3)?

4. (X3-X4)?

1,1
1
2(1-p)

2
~X2-

~I'11.

Let X= (Xl,Xz,X3,X4,), be 4 x1 random
vector such that X~N, (O, X) where

1 ppop

s=(P 1 P p
p p 1 p
p p p 1

is positive definite. Then, which of the following
statements are true?

1. X3 X, XoX5and X3X, have identical
distribution.

(X1-X2)?
(X1—-X3)?
3 {(X; — X3)* + (Xy — Xu)%}
(X1-X2)?
(X3—X4)?

~F1'1.
1
2(1-p)

2
~X2-

~F1'1.
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