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Rounding off 4 58500001 to the second decimal place will give
1. 48

2. 458
3. 459
4. 4.585
ZHY SAFFT T T 4.58500001 F Ui o
1. 46
2. 458
3. 459
4. 4585
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I
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A3 3
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Two rectangular pieces of land both having all sides and diagonals in whole
numbers in metres have areas in the ratio 4:3 and the smaller (in area) piece
has diagonal 41m and one side 9m. However, the bigger plece has a smaller
diagonal. The diagonal of the bigger piece is

1. 25
2. 29
3. 3z
4. 34
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2. 29
3. 53
4, 34
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When an alarm goes off, policemen X and Y chase thief T, on foot and on a

cycle, respectively, along the same siraight road. Initially the distance

betwean X and ¥ was 4 times that betwean T and X_ If X runs twice as fastas T
and ¥ rides twice as fast as X, then

Xand Y will catch up with T at the same time
X will catch T first

¥ will catch T first
.Y will cross X during the chase

Tal $ ge aeie W gfaEsdt X AR Y, 91 T & dren o & @it wsw
T FwAY e HR AR W Ad §) AN AXIR YSF dm A gl Ta
X & dra & g & 4 @ ) A X F oAy TH g g AR v ool X
&1 1l 7 7= &, A9
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1. T X3 yos & 977 95297
2, T X TEd g
i Tt Y 9ge 9eem
4. dfeT FT g XF Y 9K S0
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In a grid puzzle, each row and column in the 9=8 grid, as well as each 3=3 sub-
grid shown with heavy borders, must contain all the digits 1—8.

In the above partially filled grid,

bl e

= O L B

8 4 9l6|5)|3
4 8 T
718
s| |42
T 1 |
5 3] 1|
|
1 4?!35
7 5|68 E

the square marked "?" contains

T T () o A, 9x0 & wow () i s ofFg A w9 A,
FEE-AY, 3%3 F Wodeh 39-Hole Tetee e Y@t & guiar mw &

1-9 = Tl 3 2 iR

8 4 916 |53
4 8 7
R E:
5 4|2
7] |1
5 6 | 1
1 : 4l7|3|86
7 5|6|8 1
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Consider two 24-hour clocks A and B. Clock A gets faster by B min and clock B
gets slower by 12 min every hour. They are synchronised to the correct time at
05:00 hrs. Within the following 24 hours at a certain Instant clock A shows 15:12

hrs and clock B shows 12:12 hrs. What is the true time at that instant?

1. 1348
2. 14:00
3. 14142
4.  14:36

GFuardoh o acem e s o Ao oo s e o= 2t
= ko ool Boofy g 12 T Ont oo ST B E oso00 T AR
TN F A0 geumtar TR @Er & wemd 24 wef & e A sor oy
1512 7= v oft B 3@ ator UT 12012 T il ¥ 3W &TOT WE WeT o
Y,

1. 1348
2. 14:00
a0 142
4. 1436
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Average monthly expenses (in rupees) incurred by a family are as shown in the
chart.

Incidentals, 6000

Recreation, 3000,

What is the value of the central angle corresponding to the amount spent on
recreation?

12
13°
14°
157

ol h -

U TRER # IEd wiEew @ (F9E A) & =W F Hqan B

HHAIE-HIE (recreation) T A 714 @I F HFET FET FIOT F AR FT

87
1. 12°
2. 13"
3 14°
4. 15"
iy
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Train travel time between stations A and B is 39 hours, Every day a pair of
trains leave from Ato B and B to A at 6 AM. If the service starts on a Monday,
on which earliest day will the same train rakes start the journeys again from
their original stations?

1. Wednesday
2. Thursday

3. Friday

4. Saturday

& Tl AR B & @ Iomd & A Fe 39 ' E| IweniEdr & v
S ofafes AR B W BE A Y 3N gaw 6 @t gwdh ¥ IR 7w dar
UF HEAGT § 3H g & O wereh an Rew ew 3= tmenfEat & Sy
It A Ticded B § G IET JEH S

1. FWER

2. gEwafoEr

3. ¥FaR

4.  ofwEr
i
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In a family of four, the engineer is the son of the chemist and the brother of the
teacher. The chemist is the wife of the lawyer and the mother of the teacher.
Which of the following conclusions is necessarily true?

1.  The teacher is the sister of the engineer.
2 The teacher is the son of the chemist.
3. The lawyer is the father of the teacher.
4 The lawyer is the brother of the teacher.

AR SAfFddl & U GNaR A, §eiea] (HEEae # 99 ¢ AR AEEeE a7
WIS B WuAEg ahd # O £ T g fr 77§ AeeiEa 7 8
Fid-ar foead Gftaa &5 & w0 &7

eaTOE SeitfeaT i @ #
HEATUF THIAEE 1 9T ¥
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FHE WeIIF T A B
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In a queue each woman is preceded and followed by exactly two men. A
particular woman is positioned, from among the women, fourth from the front.
The woman's position in the queue from the front is

1. o

2. 10
3 me
4, 20

TF HAX H Tcdw Afgen F 3E I IS S 2 9w §) Afgenat A, v
AfRer Far & 3erer Ty @ =9t e op #) e A @ san & 3w AfRer
T EE B

1. 99
2. 104
3 1a
4. 12
.-".T.l

1
.-'-.21
A!B

Sets x,, x5+, Xypp AN ¥y, ¥, | ¥yep have means zero and the same standard

deviations. Which of the following is the ratio of ¥ x7 to ¥15" y} closest ta?
s T % |

2. +2:43
3. 2:3

4 4:9

0.50
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FHEAAT Xy, X5, Xao0 Wy, 2,0, yase F 7T Y7 ¥ R AT F HEE
faaeer @A £1 1% & D10y @ e Wefefad A @ R oS
Toeeas g7

1:1

VZ:43

2:3
4:9

Pl o M

From a two-digit number, the sum of its digits is subtracted, The resulling
number is

1 always divisible by §
2. always divisible by 9
3. never divisible by 4
4

never divisible by 5

U Z-3&F $1 gEa U, 30% ¥ & W97 # "I SAan &) gienst g

AR 6 W Tsew #
gAem 9 ¥ REmsw ¥
Fol 3 4 O Ry A8 B
Falt o 5 O Awew AEE

b
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Which of the integers 10, 11, 12 and 13 can be written as the sum of squares of
four integers (allowing repetition)?

1. Only 10

2. Only10and 11

3. Only 10,11 and 12

4. Al

qoieRt 10, 11, 123K 13 & & B 9 qofiet & o1 & &9 & @ar o
weheT §7 (IR I B1)

1. #Fad 10
2. Faw 10 3T 1
3. Faa 1011 3T 12
4. T
A
1
.-'LEJ
.-'L!s
A4

E.thea:h.'e Cuestion
il i Which of the following powers of 3 is the largest factor of

Ix2x3Ixdx . .x307

1 310

2 313

3. a™

4. 315

Frafafad 3 & o & &

1%x2x3x4x..x30 F §aW T3 I Fief-4A7 87

. 3y
2. 313
3. 3¢
4 3
2y

1
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Four students Akash, Bikram, Ramesh and Dewan joined a college in 1991,
1992, 1993 and 1994 but not necessarlly In that order, Each student joined one
of the four departments, viz. Physics, Chemistry, Mathematics and Biclogy. No
two students joined the same departmentl. One of those who joined the college
before 1993 joined Chemistry. Mo one joined the college after Ramesh. Dewan
jeined Physics. Akash joined one year after Dewan but didn't join Chemistry.
The student who joined in 1992, joined the department of

1. Physics

2. Chemistry

3. Mathematics

4. Biology

o RemfiEt e, fww, @ R dew e owae A oo 1991,
1992, 1993 T 1994 #, TFg maeTs =0 ™ o3 71 &, @y B v
faeardt ar e, st e, s B9, afoe 3R e =, &
# el vw @ g @d 1993 ¥ 9Ed WAY O aE A ¥ G UF W
= & o7 I & v Bl & o see A& waw a9 P e
aﬂﬁﬁﬁaﬁﬂaﬁrlmr#Mt1aﬁmmrﬁmﬁﬁm
fasmer & =81 (311 1992 # wawr o aen fEeardt fw fGamr & g3 &7
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In the following finite sequence of integers, how many terms are divisible by
their immediately preceding terms?

834935959004563357.2399

B b =
o n B W

0.50

0.50
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it Prefafas ofitfae 4ol &, fees o2 3o Qe qdael vt &
faweT £7
83459835859994563357.23588
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In the figure AABC and ABDC are similar.

0
g 1]

Then 80 = 7

8.0
7.2
7.5
6.0

1.

2.

3.

4.
ew 7w B9 & A4Bc ¥ ABDC wHET E

A AB = 15.0 ;]
a9 D=7
1, 20
2. T2
3 7.5
4, 6.0
4
1
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Two cylindrical candles have unegual heights and diameters. The shorter
lasts for 13 hours and the longer for 8 hours. They are lit at the same time and
after 5 hours their heights are the same. What is the ratio of their original
heights?

1. 1:2
2, 13:18
3 9:13
4 V5:3

& deere Arwstaat Fr Fad g e Be gw dEas § ool aelr 13
HE oF Jodl & H & Iy 9 92 7% S B 3= o & mEY W
Farar Frar F ¥R 5 et F marg IAd FOnEdl uE mAE B S ¥
SR He SrsEt 1 A 4 g7

1. 1+2
2 13:18
3 9:13
4, V5:3
it

1
A%
a3
A4

Every day a child adds to her piggy bank the same number of coins as are
already there in it. If she starts with one coin then the piggy-bank gets full in 8
days. The number of days it will take to fill if she starts with two coins, is

1. 4

2 5
3. 6
4. 7

T ged fafee 3o & e iR sl & e st e A &1 6
afg a7 v FeF @ 3 wE oA oo 8 B & s A f) afg 9w

amqmm%mwﬁmmaﬁﬁm%
1. 4

2. 9
3. B
4. 7
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The following 13 cbservations are molecular weights of 13 compounds (in
amu):

65,61,63, 65,61, 60, 65,83, 65, 84,61, 65,62

Which of the following is true of the molecular weights?

Mean = Median < Mode
Median = Mode = Mean
Meode = Meadian < Mean

. Median < Mean < Mode

A 22 o 13 duror 13 A F e 9T (amu 3 M) #
65,61, 63,65,61,60,65, 83,65, 84,61,65,62
wives a7 F v Fefef@a 7 & Fqm 707 87

1 mﬂr:mﬁkﬁm-:agw
2. Flﬁmﬁi'gﬂﬁ=mv
3. ag?-ﬁ:ﬂ:rrﬁﬂa:re:mw
4 mcmcagﬁ

i

Al
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Consider the equation 3* — 3¥ = 3*. A solufion to this equation with x and v
integers

satisfies x = 4, v > 4
salisfiesy = 5, v = 3
satisfiesxy > 6, v = 2
is not possible

AT 3° - 3 = 3' W BEn F#| 3E w0 7 oEF o WK oy F ol
gt

1. FTCFAMEx >4y >4

2 FgEH A Ex>5y >3

3 FEEWAEr>6y>2
4

HHE A &

Bk

[
£
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Consider the following subset of |:
I ={xeR:x*-9x +18<0,x*—7x +12=<0).
Which one of the following statements is true?
1. inf I/ = 5.
2, inf L/ = 4.
3 inf I = 3.
4, infll =2.
R & fore Iwaeeas w e &4
U={xeR:x-9 +18<0, x> -Txr +12 <0}
s AgSE oraaE?
1. inf I = 5.
2. inf UF = 4.
3. inf IF = 3.
4. inf il =2.
Sy
1
A¥g
2
a3
'l
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Let X be a non-empty finite set and

¥ = {f7Y(0) : f is a real-valued function on X}.
Which one of the following statements is true?
1. Y is an Infinite set.

2 ¥ has 2% elements.

3. There is a bijective function from X to ¥.
4 There is a surjective function from X to ¥,




A & X o afEa offRe ey & o

¥ = {f1(0): f. X 9T FIE AEATEF AT qen Bei g}
fr =t F F *b @ wew 87

1. ¥ U auRfAa s gl

2. ¥ & 2¥ aEma E

3. X®Y A UF UHH WO e E

4. XBY A F M=o Fod E

Aly
I
Ax 3
2
Al
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Coensider the following infinite series:

oa

sininm/2) - 1
[a}Z = {m;lagtun—g}.

n=1
Which one of the following statements is true?
1. (a) is convergent, but (b) is not convergent.

2, (a) is not convergent, but (b) is convergent.
3. Both {a) and (b} are convergent.
4. Meither (a) nor (b} is convergent.

o= e Aot at T
— sin(mnr/2) - 1
(a) “ZIT (b ;iug[l + n—zl.

T A ST e e
1. (a) #fFEr & afe (b) w8 2

2. (a) #fEErd 78 & o (b) dEerir g
3. (a) Tur(b) = wfEErd )
4. ot (a) ¥FEdr ¥ i 7 & (b) dFEE
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Consider the sequence (a,),»;, where a,, = tnﬁ{:[—lj""—: +~—). Which one of
the following statements is true?
1. limsupa, = i_;-
2 limsupas, = 1.
Fl—som
i 1
3. iu:]f:p flgn ==
4. limsup ag, = 0.
Fl =00
L} n R nm
A (a,)per T RATTHE, T @, = cos (-1 +57) &
T T AW ST AT &7
1. limsup a, = bt
=0 z
2. limsup agz, = 1.
=+
3. limsup g, = =3
M =ao 2
4, limsup as, = 0.
2y
1
A
a3
a4,
3
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Let f: R -+ B be a differentiable function such that £ and its derivative /' have no
common zeros in [0,1]. Which one of the following statements is true?

8 [ never vanishes in [0,1].

2 f has at most finitely many zeros in [0,1].
3. f has infinitely many zeros in [0,1].

4.  fy=0.

[
a
i




A R~ B UF 0O HaFd=1d Bod § ol [ T S0 daHhad [
F (0,1] & F5 IwEFTs g 75 §) T FuE A @S9 @ a8
1. (0] F ;w0 Fqe =6 o

2. [01] & [ & HOw F it oRf@T g &)

3. [0 #F f F 3w T
4

f(12y=0.
Al 1
1
AL
A3
A aq
4
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Let f(x) be a cubic polynomial with real coefficients. Suppose that f({x) has
exactly one real root and that this root is simple. Which one of the following
statements holds for ALL antiderivatives F(x) of f(x)?
1 F{x) has exactly one real root.
2 F(x) has exactly four real roots.
2 F(x) has at most two real roots.
4 F(x) has at most one real root.
mﬁ%nx}wammmmm@m A & fix) & F2a9
UF aEAEF H § aW 37 7T T ¥ f(x) F @l 9fF-a@sast Fx) F
Av T FuAT & 8 $iF o7 a0 &7
1. F(x) ¥ Fd UF awdas 7 &l
2. F(x) % $o 9N awdias 7 E
3. F & 3fUs ¥ 30 g aalas 7 &
4.  Fx) @ ¥fUF ¥ 30w 0w awdfas A9 B
Al 1
1
A2 3
A3 3
#,
4
Cojectve Cuesion
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We denote by I, the n x n identity matrix. Which ane of the following statements
is true?

1:

If 4 is & real 3 x 2 matrix and B is a real 2 x 3 matrix such that BA = 1,,
then 4B = J5.

Let 4 be the real matrix {:2 ;

entries such that AR = [,

], Then there is a matrix § with integer

Let A4 be the matrix G é) with entries in Z/6F. Then there is a matrix

with entries in Z/a% such that AF = [5.

If 4 is a real non-zero 3 x 3 diagonal matrix, then there is a real matrix 8
such that AR = [5.

€ n x n GodAS Y H 1, ¥ Wigse & 8| e wuw & @ St @
| £7?

1:

afg A v 3 x 2 adla® HegE ¢ a9 B U UET 2 x 3 adias
3egE & & BA =1, 8, a% AB = I, gl

3 3
2. W B4 aeataw e () ) ¥ AW Qi R o
HEIE B 860 T AB =1, 81
3. Aaﬁ?zfﬁzﬁuﬁﬁiﬁmaﬂaj@ ;)Hﬁlaﬂwﬁzﬁuﬁﬁ
e T Er TegE B e fF AR =1 &Y
4. x4 TF AT 3«3 EEvtanegy & @ ow U@ areafas ey B
g & AB =1 &N
.-'L‘-.l
1
.-".21
;5.33
s
'l
Let A = (a; ;) be the n x n real matrix with a; ; = i forall 14, j < n.lfn=3 in

which one of the following is an eigenvalue of A?

1.
2.
3.
4.

1

1t

i+ 1)/2

nn+ 1DEn+1)/6




A F A= (o) 79 nxn TS FFE & el @ 1=ij=n & Bw
ay=ij kTR =3t o e d ¥ A & 05 wfwee T w g
1. 1

P n

3. nim+1)/2

4 i+ 1)(2Zn+1) /6

Al
A4

Dhjective Question
i Which one of the following statements is FALSE?

1, The product of two 2x2 real matrices of rank 2 is of rank 2,

2. The product of two 3x3 real matrices of rank 2 is of rank at most 2.
3 The product of two 3x3 real matrices of rank 2 is of rank at least 2,
4,

The product of two 2x2 real matrices of rank 1 can be the zero matrix,
e Fuat # 8§ FiF 8 wwer &7

1. #ifE (rank) 2% &1 2x2 aRdias HEgEl & 0TS 1 e (rank) 2
g ¥

2.  ifE (rank) 2 % & 3x3 adfa® HEGE & UMD HT FHE (rank)
it & Al 2 g &)

3. T (rank) 2% & 3x3 TEATEF HTEHET F UGS H FNE (rank) FH

¥ w2 B El
4. FIfE (rank) 1 F & 2x2 TRIiEH TR F IOEHA AS-AEGE &
TEHAT £
1
.i".EJ
.-".3_

(Dhjactive Question
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Let A be an n x n matrix with complex entries. If n = 4, which one of the following
statements is true?

1 A does not have any non-zero invariant subspace in €7,

2 A has an invariant subspace in " of dimension n — 3.

3; All eigenvalues of 4 are real numbers.

4. A? does not have any invariant subspace in €7 of dimension n — 1.

w7 A wfFey uiafedl &1 # nxn Iegg 1 AR a4 mw e
FUAT H H FiT 7 FT &7

A# o # FE YR e ITEATe a8 #)

2. A # -3 faar & w9 Wya IuwEte §)

3 A% wf FPwaTE A aedias g §

4. @ #FCFH -1 B & RS By syEAc 785 8

-

Al

Let (—,—) be a symmetric bilinear form on & such that there exist nonzero
v,w € B? such that (v,v) > 0 > (w,w)and (v,w) = 0. Let A be the 2x2 real
symmetric matrix representing this bilinear form with respect to the standard
basis. Which one of the following statements is true?

1. A2 =0.

2 rank A =1.

3 rank A = 0.

4, There exists u € B®, u + 0 such that (u,u)=0.

A= R 9T (—,—) T UW @A gaiEs 79§ s W od e
pw el EFE (vv) = 0> (ww) T (rw) = 08 T4 & a=F 3T &
TEH # 39 aEifes ¥9 #1 wiaEileg F a1 2 x 2 andas @AEa
e A ¥ e et F @ il wr w7

1 AT =0

2. &ifE (rank) A=1.

3. &ife (rank) A=0.

4 THT wE B, u =08 3HF @0 (uu)=0 &

Al
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ForaeR letd, = (—1 2 —l). Which one of the following statements Is true?
0-1a
1. A, is positive definite for all o < 3.
2 A, is positive definite for all @ = 3.
3. A, is positive definite forall @ = -2,
4 A, is positive definite only for finitely many values of a.
2-10
aem#ﬁvnﬁﬁunz(—l Z—I) s Ad s TaT &7
0-1a
1. #fa<3 & @ 4, uaens @Fga g
2. W a>3F @ A, uEeas @Y #
3 ®Wa=-2 & WU 4, veRs @iva &
4, T o FF WU A, vaeas Bivag & & g ol &
Al
1
Az,
=
'l
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LetH = [z € C : Im(z) = 0} denote the upper half plane and let f: € — C be
defined by f(z) = . Which one of the following statements is true?

1. f(H) = C\{0).

2 F(H) n H is countable.
3 F(H) is bounded._
4

fiH) is a convex subset of C.
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A F H={zeC:Im(z) >0} FH 3Y Faaa & Ffese F=wan & awr 7+
& = C & f(z) =e" gaRT AT & 7 g e &ue & 8 #i9
T T 87

1. f(I) = T\{0}.
2 FOH) N H o= g

3. fou) oftEey &
4, CH[f(H)TF ¥E (convex) ITHHT ¥l
Al 1
1
.-'LEJ
Al ;

A4

Let f be a meromorphic function on an open set containing the unit circle © and
its interior. Suppose that f has no zeros and no poles on €, and let n, and n,
denote the number of pales and zeros of [ inside C, respectively. Which ane of
the following s true?

1. ﬁ‘r{ {z?J dz= ng—mg 1,
2. #_]’E %dzz iy — n, — 1.
a #C%Ldz=nu—np.
4. 2] “;; dz = m, — ng.

I foF 51S geF C A9 55k HA: F HATGw S 9 1w Reg maEey
Wik TR T S cm Ak Tk ar &

w$ ST (pole), AU ¢ & T £ &F & AT gt & F@Ew w0, MRy
2 B A @ el a7

Lot

1. ;?{f %dz - 7g— g+ 1.
1 iz’

2 = I o de = ng — ny — 1.
1 (zf’

i el i_g_;- de = ng— ny.
1 iz

4, Pl A S d2= 1 ng

Al 1

1
-_'LT

=
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Let f: € — C be a real-differentiable function. Define u, v: B - R by =

ux,yy=Re f{x+iviand v(x,¥)= Imf{x +iy), x,vyER.

Let Vu = (u,, u,) dencte the gradient. Which one of the following is necessarily
frue?

1. For ¢;, ¢; € €, the level curves u = ¢, and v = ¢, are orthogonal wherever
they intersect.

2. Vu - Vv = 0 at every point.
3 If fis an entire function, then Vu - Vv = 0 at every point.

4. If Ve - v = 0 at every point, then f is an entire function.

A R f:C =€ FE g HTRe T ot gl u, v B2 B F rveER
& T u(x,y) = Re flx + i) T vlx, ) = Im f(x +iy) oo afenfea w4

A F Vu=(u,u,) 9o PR ST I P A T w
HETFT, W T 87

1. el H U SR M EFRaF u=c dv=0, Wiacdg Fd &, o
difas g £

2. W faeg W Vu- Vo =07Fl
3. o ;¥ i ST Bow ¥, a9 9ol Meg O Ve Ve =0 §
4. X 9w faeg W Vu- Vo =08, @® [ UF §aF A0S woa

Al

0735




How many roots does the polynomial
z100 _ 50230 + 4020 + 6z + 1

have in the opendisc {z € €+ |z] < 1}7

1. 100
2 50
3. 30
4 0
Crier

=

2190 — 5023 4 402" + 62 + 1

* Fga e (ze € |zl < 1} & Fres |/& §7

1. 100
2. 50
3. 30
4. 0
AL
L
Az,
A3
e
3
Objecove Queston
g e In any class of 50 students, which cne of the following statements is necessarily A
true?

1 Two students have the same birthday.

2 Every month has bithdays of at least five students.

2 There exists a month which has birthdays of at least five students.
4

The birthdays of at least 25 students are during the first six months (from
January till June).

50 frofiat & frehr 3 men & ey st F & sty W srmumes: s B
1. 2 Frnfiat o seafam v & &
. USiE T Fown ¥ on u Profit o senfr g B

3. THr #E A E OTemd 59 ¥ oF uw Taidat & SeAEa
T &

4 UES OF FEE (Faad ¥ ) & e &9 ® o 25 frofdet @
AT AT £

Al
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Olbjectve Cueztion
i o403

30
Let & be any finite group. Which one of the following is necessarily true?

1. ¢ is a union of proper subgroups.
(i is a union of proper subgroups if |G| has at least two
distinct prime divisors,

8 If ¢ is abelian, then & is a union of proper subgroups.

4, (i is a union of proper subgroups if and anly if G is not cyclic.

A & G #g IRET G & e A @ FiA-w daeawd 50 67

1. 6 3T sTweet & afeaee B

2. 3799 3UGAET F A@FEEE § O |G|F FH F FH 1 e e
A+ El

3. TG HECT §, 79 6 3799 3T #1 wFEe B
G 3T IR T WEREE § A AR FA a6 6 A6 P

A4

[
[=]

Which one of the following is equal to 137 4 277 + 3% 4+ ... 4 88% in E/B9L 7
1 a3

2 —a8
3. =2
4. ]

/892 A T A @ ST ar 197 4297 435 4+ ...+ 88% & T #?

1
2
a -2
4
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Consider the field C together with the Euclidean topology. Let K be a proper
subfield of € that Is not contained in & Which one of the following statements is
necessarily true?

1 K is dense in L.
2 K is an algebraic extension of 4.
2 C is an algebraic extension of K.
4. The smallest closed subset of € containing K is NOT a field.
giaadg o s e Cc W ER & 7 F c F3Ra 3w K &
S B & ol At ) P et & & FfF @ yEasa s
1. C# K& B
2. K&¥Q & dehy FEr d
3. €89 K deie T
4. Kk ¥ afEve F 90 € F FEH Ol Had 39EHed & A 8
Al 1
1
AZ 1
o
4
Chjecove Cueston

41 41




Let f : B — I be defined by
(1—x)sin(x®), xe(01),
flx) =
0, otherwise,
and f' be its derivative. Let
S={cel: flix)= cf(x) forall x € R}
Which one of the following is true?
1= S-=0
2. 5 = @ and 5 isa proper subset of (1, o)
3. (2.e0)isa proper subset of §
4 Sn{0l) =0
AN i R-R &
(1—x) sin(x®), x€(0,1)
Fd)=
0, A,
gam gftanfee fmor o ® awr o S8 sEsas g A T
S={c eR: f'(x) < cf(x) ¥ x € B FTAT}
t A asamam &7

1. § =0
2. S+ 0 Faurs, (1,m) F 3WEA SUEHEEY E
3. § & UF 30d 39EATd (2,0) &l

4. Sn(0.1) = @

e
!
AT
2
Al
3
3
e
4
Ohjecave Cueshon
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The smallest real number A for which the problem
—y" + 3y =dy ¥(0) =0, vim) =10
has a non-trivial solution is

1. 3

2 2
3. 1
4. 4
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Ty o greatas gEm ) FEEF B gReEn

" +3y=4 y(0)=0 yr)=0
& UF 3o o o, Bl A1 87
= 3
2 2
3=
4 4
ALy
1
Az
A3
A4,
Kl
The following partial differential eguation
" d%u 5 2%u 12 &zu+ﬂu du
a7 ax dy 4 dv:  dx dv
is
1.  ellipticin {{x,y) e &% : y = 0}
2. parabolicin {{(x,)ERZ: x>0, ¥ = 0}
3.  hyperbolicin {{x, v) € B? : xy + 0}
4. parabolicin {(x,y) ER? : xy # 0}
s s FaFa FHF
i u d"u d*u du du
x2 — — 2xy —3Y —f— — —=
ix? ix dy dyr dx oy

1. {(x.y) € R*:y >0} # dreigedia #l

2. {xy»er?
3 {x»eRr?

4. () ER?

tx =0, v > 0} # Waads g
sxy # 0} F wiRAorEaids &
s xy # 0} # TEdArES Bl

0

3.0




Olbjectve Cueztion

l44 — TT04044
Objective Question
43 704043

Consider the Cauchy problem for the wave equation

d*u du
=43 =0 —w<x<m, 120,
{'ﬂlz] x#0
. —. E % ] .
u{x'n} [ 0 X= u.

du
E{x,l]]=xe'xs, x el
Which one of the following is true?
<y tlimu{E,tJ =1
2. limu(5¢t)=2
(B ]
: e
ol -

4. Eirgu{E.t] =0

TRAT FAEOT
d%u d%u
F—-d-@:ﬂ, —00 < X < GO, I:‘.:hﬂ,
o E_?iz} x £,
du

P

E{x.{l]ﬂxe‘ , XxEeER,

FRrsht e s e A asE a2
1. zli_n;u[ﬁ,t]:'l
2. Jimu(5.t)=2
3 imu(s =1

4, tlanlu{s. =0

3.0

3.0




Using Euler's method with the step size 0.05, the approximate value of the soclution
for the initial value problem

i

¥
o Vax+2y+1, y(1)=1,

at x = 1.1 (rounded off to two decimal places), is

1 1.50
2 165
3. 125
4 L15

W (step size) 0.05 ameh e Rty &1 37T 1 gv wifdE AW aEen
2 BEHT v =1

& FAHR F ox = 1.1 W HATAT A § (GUFATT F &7 T dh):

1. 150
2 1.65
3. 125
4 1.15
Ay
1
Ar
A3,
As
El
|Objective Question
46 TO4046 ET]

The cardinality of the sat of extremals of

1 -
Hﬂ=j{ffﬂ.
[1]

subject to

1
yO)=1,  y(1)=6 Jyﬂ=3

¥]

is

1. 0

2.1

3. 2

4. countably infinite




y(0) =1, y(1) =6, [jydx=3 ¥ e

1
I = [ o
& TWHS & Ay A AE-HE ¢

1. D0
2 1
T 2
4.  IoEEE: uitEa
1
';":."1
A1
4
|Ohjective Question
47 TO404T

The value of A for which the integral equation

i
y(x) = lf xte*tiy() dr
o

has a non-zero =olution, Is

34

1. 14+e<
SN
: 147
4
3.
eS|
3
4.
al-1

A & #E TorEss T gEEe gdEE

1
yix)= }LJ T () dt
o

&1 Fig YT wAEYA &, B f

4

1.
1+el
2
2.
1+
L
3.
af=1
2
4, a




La (=]

o
Lo

[F¥ ]
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Let g denote the acceleration due to gravity and 2 = 0. A particle of mass m
glides (without friction) on the cycloid given by x = a{f — sin#), ¥ = a (1 + cos d),
with 0 = & < 2. Then the equation of motion of the particle is
1. (1—cos8)i +3 (sing)(6)* — L sing = 0
2. (1-2cos®)d + (sin@)(6)* —% sinfl =0
3. m(l—2cos8)d+ (sin6)(6)* +7sind =10
4. m(l-2cos6)d + = (sinB)(6)2 —= sind = 0
e & g T T # AT AT B AW e > 08| g5AE m # US
FOT (0 <H<2n & AY x=a(f —sind), y=a(l+cos@) ZFAT BT 7T oFd
oy Tawia (Far méon) §1ar &1 @7 o & aifa &1 gefaor &
1. (1-cos8)f +3 (sing)(6)* - = sin@ =0
2. (1-2cos8)8 + (sin0)(6)? —f sinf =0
3. m(1—2cos8)d + (sinB)(H) + :i 5in@=0
4 m(1-2cos@)d + —Z‘#fsm 8)(6)2 --:i sin@ =0
Al 1
1
.i'LE:,_
A3 -4
Ay
4
Ohjectve Queston

40 T4 3.0

i




(Ohjecove Cueston

50

T050

Let (X,Y) be a random vector with the joint moment generating function
3

Myy (ty,ty) = (; +%fh)z (:g* +% Er?) ; (t,.t;) € R?

Then P{X + 2V = 1) is equal to

1 1581
S 3456
5 1875
X 3456
3 125
3456
3331
4, ——
3456
A & (X.Y) v Tefos gl @ S qaed sy S G
301 3% 1 3
My y (24,8 :(—++ ‘1] [—++ *) ti.t:) ER?
e (L1 t2) 3T € = TE e (f1,02)
Tl ar pX 42y > 1) PR & aUeT B
1 1581
' 3456
1875
2. EEEIe T,
3456
3 125
' 3456
3331
4
3456
Sy
1
Ad
A3
3

Let X, X2, .., Xiy . be @ sequence of independent and identically distributed
{i..d.) random variables having the common cumulative distribution function {cdf)

0, ifx<5%
Hx)= [1 — 3%, ifx =5

Define ¥, = min{X,, X, .., X}, Z, =vn(¥,—5), n=12,., and let Zbe a
standard normal random variable. Then which of the following statements is true?

1. lmP (3<f<3)=1

=m0
P
2. ¥,=588n —wm

d
Zp—rZasn—som

4. lim P(1<2,=<2) =®&(2) —d(1), where &(.) denotes the odf of Z

Ti=0d
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A B OX, X, L X, . BT HOdt @ee W (odf)

0, gex <5
F{I] = {1 _.35_:. qﬁx > 5

e FEdAa: BAdied (iid.) ARTeH W F R ITEA T

A ¥, = min{X,, X;, .. X}, Z, =V (Y,=5), n=12,., & 9 Z &% A®
GHARY deEes o & oF Be suat A ot @ 5w B2

1. lmP (% u::r“-::g): 1

F
2, ¥, =558 n — oo

3. ?f,,ifain—&m

4. lim P(1<2,<2) = &(2) —d(D), FET Z F cdf F &) ganr R
forar o &y
1
'iu:'.
.-'L};
El

Consider a homogeneous Markov chain with state space {0,1, 2} and transition
probability matrix (TPM) given by

0 1 2
0f= 20

3 3
p=1|1 L o1

12“
2\0 0 1

Let pim) = ((p‘}"])] be the n-step TPM. Then which of the following statements is
true?

1. lim e =1

H—on

2. The unique stationary distribution of the chain is given by @J L n)

3. {1,2} forms a closed set of states

4 limPM =

TE=+ixi
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o wAET AR gEer W AR S s Be fufa @efte (01,2) & G
FHAUT WIS WegE (TPM) et &

2
0

0l

e N N L
3 R e ek

1

A R P = ((ﬁ}“‘])‘ n=er TPM &1 a7 B Fu=t & & &9 &1 77
2

1. mmpP=1

==

2. s@er & yefade wey de (-5, 0) ganr R o

2
3. [1,2) yEETHT 1 FOAT §ad B

: ny _
4, |1rr1.‘:"2£1 =]

F=a o

Al

Suppose X ~ Poisson GJ Then which of the following statements is true?
1 M=) ==
2. PX<9) ==

3. E( —:233
4. ;—LX = Poisson (E}
m:’rﬁ:xn-pmssnn(;) N o e e S R @ a2

i1
1. PX>9 2o

11
2. P9 =zZ

s B(x-2= 1

4. % X ~ Poisson (E)
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A4

[
a

Let X, , X, ..., X; be a random sample from a gamma distribution with the probability
density function

ﬂ.'
TS L S
Flxld) = {:,E L lfI}nl
0, ifx=0
where 1 > 0 is unknown. Let T = ELJ A; and yr be the uniformly most powerful test
of size a =005 for testing null hypothesis H,:A =1 against alternative

hypothesis H;:A> 1. For any positive integer v, let yZ, denote the
{1 — o)™ quantile of ¥2 distribution. Then the test i rejects H, if and only If

1
1. TE: Xigous
2. r= % Yéaous

1
3. r= 3 .l':im.us

1
4. T=< = .l’fa-.n.gs
At T oiidsanr geica wee

G LI
) =g & X AXx>0

0, afEx <0

arel AT @ W X, X,, . X, BS TEioas uided § 5l 4> 0 A g J
B T=%8,X & dw FEeis aREewar Hpd =1 1 dfoas aisedsn
Hyd > 1 % vey ol &=t & fav 3099 o = 0.05 &1 0F-FAR: dFaaq
qitaToT o &1 A T g, TRt ol wemes ot v F fw ) e T (- )af
faarss Mt swar &) o9 ofeor o oftsemar B, F1 a9 3l Faa i
HE FET T

1. T Ei X-EB.D.EIS
2. = % Yianas
3. TE%ﬁ"f&.n.nﬁ
4. I's % Y3105
AL

|.J|




Objectve Cusstion
N Lt Forn = 2. lete,, e, ..., €, be independent and identically distributed (ii.d.)
N(0, #*) random variables and
Y=ila+i®a®+e, i=1,...m,

where ¢ > 0 and « € [ are unknown parameters. Then which of the following is a
jointly minimal sufficient statistic for (a,o)?

-

T s 4 § B e L 3
2. (ELaY. Zaif, Za N
3.  @GLiif ZL )
4 Y XEatR)
n=2 % v, 7 B 6,60 .., 6, FaOIT: F@ASET (Lid) N0, 0?) TREE
o & T
F=ia+Patte (=1..,n
T o>0TMaeR ¥AT Tad gl da Ta & & (e.0) F v =
wyFaa: Hferss oot sfeds &2
1. (T ¥, TRadK, TR 50
2. (ERaN, Tl i, T 00D
3. I L O o o o
4. (EL Y ZiLin)

A3
A4

Chjecove Cuestion
35 TO4033




For n=2let X X, ... X, be a random sample from a distribution with the
probability density function

f{xlgj = Iﬂxﬂ_l. D=<x=1

0, otherwise '

where § > 0 is an unknown parameter. Then which of the following is the
uniformly minimum variance unbiased estimator for %?

1. _% =1 In X
2 “Tum
3' _z.':r: X
4. -=3L,InX

n=2 % B aa & oo o9 o1

-1
r{xla}:[ﬁ‘xﬂ i 0D<x=<1

a2 ¥ Xy X, X, TS Aeiies 9ided &, FR 0 > 0 UF HAT urEe
t @ F v e A @ S w1 s S EaH SR e

WrFaF &7
1 gom
1. ==X, Ink,
f
2. TR Ik
n=—1
3. TER,Inky
4. —-TL,InX
1
AT
A
Al

Olbjectve Cueztion
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The probability of gefting a head in tossing of a coin is p, p € (0,1). The coin is

independently tossed 25 times and head appears 10 times. The Bayes estimate
of p, with respect to the prior Beta(5, 57 and the sguared error loss function, is

1.

e Rl W ~1]w

[
(=]
i




faasr Jome o fOw = fr wRsar p 8 ST pe (0,1) &) sF + 25 ax
Fadd ¥ ¥ 3o o ¢ Bed 10 ax R aer §) q@9€ed Beta(s,5) aun
afla 3fe g et & @oer, p # a9 JEET g

1.

L I T B L e e R

Al

Al

Chjecdve Cueston
57 T0405T . :
Consider a linear regression model ¥ = o + fix + &, where @ and § are unknown

parameters, and ¢ is & random error with mean 0. Based on 10 independent
observations (x;,v;), { = 1, ..., 10, the fitted model, using OLS is

§:=15+08%, 1=1,2-+10
) 1 4 € . 1 4= 2
Suppose that Y1¢, (y, == X1, y)) =5and X1, (x,— =31 x) =6

Then the adjusted coefficient of determination (adjusted R?) is equal to (after
rounding off to two places of decimal)

1 0.74
2. 0.83
3. 077
4. 0.84




Ohjectve Cueston

]

TM05E

Iw gmHEoT FlEa V=a+ By 4+« W AR &, S5 o 19 4w U E
awr - rReE gf & Traer Jew o ¥ 10 FEe deoi (L), 0~ 1,0, 10,
& WY OT, OLS T IOTE SIS g HTHISE Al &

i =15+08%, i=1,2..,10
B 52 (n - SEiy) =S T8 (x— 52l x) —s B
g gaEEiTEE aone (wEEifEa R?) (EsEew & O 2 T 96 Seed
Hﬂﬁ o) =R A %:

1. 0.74
2. 0.83
3. Q.77
4, 0.84
Al

1
ar_
ai.

4

Fornzp+1,letX, X;, ., X, be a random sample from N, &:_E) peR"andk is

a positive definite matrix. Define X = % o KandAd =YL (X -X(X - E}F Then
the distribution of Trace{AZ™") is

1. Wn-1E)
2. Xr

3. xmp

4 XEI'I:-I.'IP

e N, (18) @ 4, X, X, T Aeftow wided §, 57T pe RV nzp+1am
L UF UAlcH AT g AR X =- YL X aMA=YL (X -D%-X)
& OF Trace(AL™") FdeT AT &

1. W,(n —1,5)
2 X

3. Xiip

4. X?n-llp

|.-'|
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[
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In a Latin square design, the degrees of freedom for the sum of squares due o
error is 42, Then the degrees of freedom for the sum of squares due to reatments
is

1 6
2 7
3. 8
4 9

el AR =9 Boga # IR & Fuor @i F A9 F [ w@ws S 42
A4 ITART & FWoT g9 F AeT F v wmEsy F:ie

1 6
2 T
e § a8
= 9
oy

1
Alz
Al 3

Consider the linear programming problem:
Maximize z = 3x + 4y
subjectto x+y =12, 2x+3y =30, x+4y =36, x =0y =0

Then the optimal solution of the given problem is

2. S i e
3. x*=3,y" =8
4. L e L R 1]

[
(=]

e
1
L

0.75
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I ueEE A
Maximize z = 3x + 4y

FUE, x4y <12, 2x 43y <30, 44y <36, x =0,y >0 WEARF T@ &

[ =]

La

Let {4,},.: be a collection of non-empty subsets of Z such that A, n 4,, =@

for m # n. f Z = U,-; 4, then which of the following statements are necessarily
true?

1. A, is finite for every integern = 1.
2. A, isfinite for some integern = 1.
3. A, is infinite for some integern = 1.

4. A, is countable (finite or infinite) for every integern = 1.

e 5 26 Hea sung=aai 1 % WOE (4, ), SHAVER E A men &
oo A, nd, -o¥ R z-u,., 4, ¥ o O Tu & ofFF 7 IEEea:
=g 2

1. A, WehsF quis o = 1 F B offffm &
2. A,frdh qoie nz 1 & B ot
3. A, Fr goie n =1 & T oamfifEe &
4. A, USNE QUNE n = 1 & B ooehm (ofyfEe o osmfifEe) &

0.0
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TH062

TS

Al

Let x be a real number. Which of the following statements are true?

1.  There exists an integer n = 1 such that n® sln% =2.x

2. There exists an integer n = 1 such that n cnsi— =X

3. There exists an integer n = 1 such that ne™ = x,

4. There exists an Integer n = 2 such that n(logn)™' = x.

= F 2 TF aeaEs e | FeE w7 # Sl 8§ 850 87
1. UF iF n= 130 91 § & n’ sins > x B

2. U UE =150 9PN B R oncoss = x E

3. UE Tiwnz 150 9N § Fne = x §

4. TH 9ONE n =230 WEN & & nllogn)™! = x £

Al

Let f : B — R be a continuous function such that |f{x) — F(¥)] = log(1 + |x — ¥
for all x, ¥ € K. Which of the following statements are true?

1. [ is necessarily one-one.
2. f need not be one-one.
3. [ is necessarily onto.

4. f need not be onto.

A St aad v R RSE WoR ¢ & @3t x,ye k & Bw
IFl)— F)] = log(l + jx—y|) Bl = ual & @ #fF & #@ew £7

1. f HrEvaEd: vhE g

2. [ UHH B HEEE AG E
3. f FEgEa: Ao §

4. [ NTEOE BT HEES A6 g

0.00

000
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Al

A4

Let f : [0}, 00) = [R be the periodic function of period 1 given by
fix)=1-|2x—=1]| for x € [0,1).

Further, define g : [0,20) — B by g(x) = f(x*). Which of the following statements
are trug?

1. [ is continuous on |0, eo).
2 [ is uniformly continuous on [0, e).
3. g iscontinuous on [0, =),
4. g is uniformly continuous on [0, eo).
TF WG Fed [ [00) —» R fEEE macee 1 8 & P gan aftenia
o amar &
x €[01] F AT fx)=1-|2x—1|.
WEA g:[0,0) = R & gx) = f(x?) ganr oianfEa Beer o 81 s st
# #iT d w7
1. [0,e0) WX f T El
2. [0,%) 9 f UH-FAWS: Had B
3. [0,e0) W g TAA £

4. [0,«) W g UH-HATS: FAd £l

0.00

0.00
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THOSE

Let (f, ). be the sequence of functions defined on [0,1] by

fulx)=x" ]ug( : -;ﬂ

Which of the following statements are true?

1. (f,) converges pointwise on [0,1].

2. {fy) converges uniformly on compact subsets of [0,1) but not on [0,1).
3. (fu) converges uniformly on [0,1) but not on [0,1].

4.  (f,) converges unifarmly on |0,1].

W B (), TR B R £ S [0,1] W

filxy=x" lug( : -I;I;)
ZrT ot ¥ e wust o otg @ wew &2

1. [0,1] 9% (f,) g #ihwfE 8 |

2. [0,1) % ¥eA IUEH=EE W (f,) TE-HAES: HINERA g & At [0,1)
T e

3. [0,1) 9T (f;,) TH-FATEE: HfEEfE g ¥ e [01) o =
4. [0,1] U (f,) TH-TAEE: WIAGHE ST &

For a real number A, consider the improper integrals

o (L—xp . 2
Which of the following statements are true?
1. There exists A such that [, converges, but K, does not converge.
2. There exists A such that K, converges, but [, does not converge.
3. There exists & such that I,, K, both converge.
4

There exists A such that neither [, nor K, converges.

£75

0.00
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Tl areatas O& A & fv, 3 @8 AT (improper integrals)
Loodx = dx
= ! F

a1 =P
W R #1 B Fu § @ w9 & e §2

1. #% 0@ ) & W& 1, ¥TheRE B & T K, 3EaiE 78 g &
2. w1 @ AR K, HRERE g &, A o, 3w a6 g #
3. FE A E ), 9K, S dEwiE o £

4. wEWIEF AL INT Ok 3FEE e &

h

Al

Which of the following statements are true?
1.,  The function f: R - R defined by
Fx) = [[x] sin% forx =0,
forx =10
has a discontinuity at () which is removable.
2. The function f: [0, =) — R defined by

_{sinflogxy forx +0,
f{x]—{ 0 forx=10

has a discontinuity at 0 which is NOT remeovable.

3. The function f: B — I defined by

el forx <0,
flx)= 1 gl/le+l) fory =10

has a jump discontinuity at {.

4. Letf,g:|0,1] - R be two functions of bounded variation. Then the product
fg has at most countably many discontinuities.

000
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T st FasE IO &7

 F

Al

ol

o gan oiteee oo R - R
f{sz{[r] sln% x 20F@T,

0 x =0FTET
F T 0 W UF HEAE § ST 39T
e ganr gifa waa [ [0,00) = R

_(sinflogx) x + 0F AT,

f{xj_{ 0 r=0F%Rw
& fav 0 97 v yodacy B 30T ad gl
7= gann oftnfee s R R
f[x:J:{ eV forx<o0.FfRT,

gllx+l) fory =0 TET
*ﬁﬁﬂﬁﬁﬁﬁ—mﬁl
A B f, g:101] - RIREY o F & woe §1 79 qUEed g F
O T FE ¥ias § wios o g

For real numbers a, b, ¢, d, e, f, consider the function F: B —+ R? given by

Flx,y)y=(ax+by+c.di+eyv+ f)forxy e I

Which of the following statements are trus?

1.

F is continuous.

2. Fis uniformly continuous.
3. Fis differentiable.
4 F has partial derivatives of all orders,
FrEafas FEMHY a, b, o, d,e, f F 0T A 22 70 w97 AR - R® oY AW
L
Flx,y)=(ax+by+cdx+ev+[f), x,v € B F T
for waat & & #ie @ weg €2
1. FEad g
2. Fus-gaEd: gad Bl
3. F ¥adeaag gl
4. F & T ST (orders) & 3196 Aaas o

475

0.00
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For a differentiable surjective function f: (0,1} — (0,1}, cansider the function
F(01)=(01)—= (0,1) = {01} given by

Flx,v) = (f(x), fF(3), x.v €(0,1).If f'(x) = 0 for every x € (0,1), then which of
the following statements are true?

1. F isinjective.

2. fisincreasing.
For every (x', v") € (0,1) x (0,1), there exists a unigue (x,y) € (0,1) = (0,1)
such that F(x.y) = (", ¥").

4,  The total derivative DF{x, y) is invertible for all (x,¥) € (0,1} = (0,1).

Ush Hashelel 1 HTde! Bl f:(0,1) = (0,1) & f&w,

Fo(0,1) % (0,1) = (0,1) % (0,1) ¥ Tax &1 5t Fe=aa &

Flx,y) = (f(x). f(3), x,y € (0,1).

ofE welw x € (0,1) % AU fiix) =0 & o9 e Fu=T 8§ @ Fi9 & ow &7

1. F T

2. faE B

3. w3 (2, €(0,1) x (0,1) & O, Fae TF (x,v) € (0,1) % (0,1) 5H
gF & Flx,y) = (x' vy Bl

4. @ (x,y) € (0.1) x (0,1) % T FFI0T Hawerst DF(x,y) Howaona gl
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Suppose that f: |—1,1] =+ R is continuous. Which of the following imply that f is
identically zeroon [-1,1] 7

1. [ fx)x"dx =0foralln>0.
3 _[_11 Flx) p(x) dx = 0 for all real polynomials p(x).
3. [l f(x)x"dx = 0foralln= 0 odd.

4, Jfl flx)x"dx = 0forall n = 0 even.

A F i -1,1] - REaA B W A § W O o T B o
R |-11) W[ wE e §7

1. @ az0& @ [ fE)xmde=08

2. waft awafas agwel p(n) & BT [ r(0p(x) de=0 ¥
3. o0 fw & v [ ra)tde=0%

4 whnz0ww&F @ [ fx)xde=07

A4

2475
Let IF be a finite field and V be a finite dimensional non-zero [F-vector space,
Which of the following can NEVER be true?

1. Vs the union of 2 proper subspaces.
2. Vs the union of 3 proper subspaces.
3. ¥ has a unique basis.
4

V has precisely two bases.

A= T Fus offfe a9 & aur v o oftfe B o daT Fafeyr wafee §
fee & 8 319 & su= w9 g0 &4 2 a7

1,V Tr=ar 2 30 SugatEeat 51 amaT
2. v &t 3 3R symeteat &1 afEaes &
3. V@ MU IERaE g

4. VF F & HEW £

Al

.'IL-’

=
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Let X, ¥ be two n x n real matrices such that

La

LetT: B° — R be a R-linear transformation. Suppose that sii
(1,—1,24,0),(461,6,0) and (5,53,9,0) span the null space of T, Which of the
following statements are true?
1. Therank of T is equal to 2.
2. Suppose that for every vector v € R, there exists n such that T"v = 0. Then
T2 must be zero.
3. Suppose that for every vector v € R7, there exists n such that T"v = 0. Then
T* must be zero.
4. (—2,-8320) is contained in the null space of T.
AR T PR v R3S soomor &) 79 & (1, -1,2.4,0), (4,6,1,6,0)
aur (553,9,0) # Begla T # rm wAEe ¥ B S A @ S 3@ 50
£?
1. T#Hr FZ (rank) 2 & Tat B
2 AR A RN ve RS FRT W HEE 0 § AfE v =0 &, FE T2
=T B AR
3 AR TR ERT v e RS SR twr e n AR Tw =08 T e
o g & e
4. TH yE AT H (-2,-8,3.2.0) FI
AL
1
Az,
A3
e
4
475

XY=X*+X+1I

Which of the following statements are necessarily true?

E P

2
3.
4

X is invertible.
X + [ is invertible.
XY =YX

¥ is invertible.

0.00

0.00
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A= 7 X, Y U & nx n arEdes 3Egp &
XY =X24+X+1
Tt A a sla d srasa s

1. X =gowavig E
2. X+IegHaAong gl

3. XY=VYX
4. ¥ =gehAria &

.ﬂ.‘tl

1
A,

(]

A3

A4

Consider A = [; ;] Suppose A% — 44% — 7A® + 1142 — A — 101 = aA + bl

for some a, b € Z. Which of the following statements are true?
1. a+b=>8
2. a+4+b<?.
3. a+ bis divisible by 2.
4, a>bh
A=) 3] ReR # A R Rl o,b ez ¥ e
A5 — 44 — TAF + 1147 — A — 10! = ad + b

¥ o FEEt & & o & weg #7
1. a+b>8

2. a+bh=7.
3. a+bh 2 THET

4. a=bh

Al

Al

0.00
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Let 4 be an n = n real symmetric matrix. Which of the following statements are
necessarily true?

1.  Ais diagonalizable.
2. It A¥ = I for some positive integer k, then A% = .
3. If A¥ = 0 for some positive integer k, then 4* = 0.

4. All eigenvalues of A are real.

A A FE nxn aalads gARg Wegp & M s A T FlE @
HTEITET: W 87

1. AT &

2. g Bl teeEE quie b F @ AC = 1§, aGF AR =1 B
3. o BT uAeHS QUi k F BT AF =0 & 7 AT =0 B
4. AF w HfEmeieE A anats £

As

Suppose & 7 x 7 block diagonal complex matrix 4 has blocks 5
0 1 2 1 0
©. (). (; o) and ( 0 2 0 ) along the diagonal.
0 0 Znt

Which of the following statements are true?

1. The characteristic polynomial of 4 is x*(x — 1)(x — 2mi)*.

2. The minimal polynomial of 4 is x*(x — 1)(x — 2mi)*.

3. The dimensions of the elgenspaces for 0, 1, 2mi are 2,1, 3 respectively.
4. The dimensions of the eigenspaces for 0, 1, 2wl are 2, 1, 2 respectively.
AR 7 x 7 ws-lasor A egg A e ws d

2t 1 0
©, (1, (3 g) 3 (3 ani zii)a’rﬁﬁn‘rﬂ:aﬁﬁwﬁ

o7 FUET # § F9 & v 7

1. A wffeees e o (x — 1)(x — 2i)? &

2. AT AT T xF(x - Dix - 2ni)* ¥

3. 0,12ni ¥ fov xfraees gafsedt & fBaw sqe 21,38
4. 0,1,2ni % ToT Hi¥@E0E gATZAr S FAT FA 2, 1,2 7

0.0




Al

AZ

A4

?\Elﬂrig:ieRHpm_Jse
7T 704077
Let A be a real diagonal matrix with characteristic polynomial A3 — 247 — 1 + 2.
Define a bilinear form (v, w} = v*Aw on B*. Which of the following statements are
true?
1. A is positive definite.
2. A%is positive definite.
3. There exists a nonzero v € &* such that {v, v} = 0.
4. rankd =2
A B A4 HiEwEiO qgue 4' - 24° — 4+ 2 o F5 andias @ weggy
Bl R® W U WS § (v, w) = v'Aw FT 9T F T FuAET A @
FlA H T B7
1. Au=eas @FEa g
2. & vereRs @ B
3. FEYRAWveR® IR E & (wv)=0 B
4., FME (rank) A= 2.
o
1
Akiy
A3
a4,
4
Miultiple Fezponze
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Consider the quadratic form Q(x, v, z) = x* + xy + ¥* + xz + vz + z°. Which of the
following statements are true?

1.

bl

There exists a nan-zero 1 € §* such that ¢(u) = 0.
There exists a non-zero u € B such that O(u) = 0.
There exist a non-zero u € £F such that Q(u) = 0.

The real symmetric 3 x 3 matrix A which satisfies

r
Qryzy=[xyz] A H
2

for all x, v,z € R is Invertible.

giaurdr e Qlx,y,2) = x* +xy+y* + a2z + yz + 27 W GAR FI
ot wu=t & & Fl9 & @ 57

5 T A we P F B Qo =0 #
e T RN e RPER Q=02
% twT AR ue OO F B Qu) =0 &I
afas @AAT 3x3 Wegg A S Al xyze R & AT
X
)

F IS FAT §, SFHAVA gl

Qx,y.z)=[xyz] A

Let X be an uncountable subset of C and let f ¢ € — C be an entire function.
Assume that for every z € X, there exists an integer n = 1 such that £z} = 0.
Which of the following statements are necessarily true?

it

B M

f=0.
f is a constant function.

There exists a compact subset K of C such that f~1(K) is not compact.

[ is a polynomial.

0.00
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AW B ¢ F O O STEATE X B, AW f: € ¢ # wET dwafvs
T Bl A B adw ey FRUpim a1 s o & B () =0 &I
P FE & 7 FlF @ g 5 8

1. f=0.
2. f UF ¥ T Bl

3. C % UF Hed ITOATEE K 5@ 99N § R (K) §Ed a6 g

f T WS

o

Let}; = {z € C: |z| =< 1} and {1, = €. Which of the following statements are
true?

1. There exists a holomorphic surjective map f: [; — ..
There exists a holomorphic surjective map f: 1, — 00,.

There exists a holomorphic injective map f: 0, — {1,

BomoN

There exists a holomorphic injective map f: 0, — 0.

A = (zel:zl<ijam,=Ccf M Adgdsadaa§?
1. #5 OwAEARE Freedy 9anT o, -0, #

2. FS THAHGE Heo@y widi=T [0, - 0,

3. #I5 TEAAEE v gaET 0, -0, §

4. ¥ goimAfATE R et o, o0, 3

Al

475

0.00

0.0




For an integer k, consider the contour integral I, = jllr'=1 :—: dz. Which of the
following statements are true?

1. I, = 0 for every integer k.
2. Lh=0ifk =1.
3. || = g4, | for every integer k.

4. i =,
Jim [y = e

el quiter & ¥ o, el T = [ Sdz O RER ) P Fue
A ¥ w7 aen #2

1. e qoitss k & fae 1, =0 81

2. L=o0galRk =18
3. Wl qUidk F RC ] < | B
4, i = e,
gl_m_‘”.l.:l £
oy
1
Al 4
.-".35
.-'-.44
4
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For avary n = 1, considar the antire function p,,(2) = E,'E:,}%. Which of tha
following statements are true?

1.  The sequence of functions (p,},., converges to an entire function
uniformly on compact subsets of C.

2. Foralln=1,p,hasazermintheset{z e C:|z| = 2023}

3. There exists a sequence (z,) of complex numbers such that E'E'E,. lzq] ==

and p,(z,)=0foralln=1.

4. Let5, denote the set of all the zeros of p,,. If o, = néib_n Iz}, then a,, — oo as
TESy

It =t o,
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usaa:ng1a:ﬁm,ma‘ﬁﬁa:m:rpn{z}=gg=“§qﬁmﬁ|

FEFETAT R g Y

1. € & @ HEd IvEAeaal W GeAT & HgEH (P, HOT Se06H
Fed # TH-HHET. ATHaEna 8 g

2. I nz=1%F 0 BT (z€Cz| <2023) / p, 1 OF Y B

3. WEEH BEH WA HARH (z,) YR E R wh a1 ¥ R
Jim |z, = o0 & TUT pu(z2) =0 ¥

4. #E T p, ¥ W Yt F wHTg 5, @ @ige B amen ool

an=zngis“niz|ﬁ‘,ai'ﬂn—:m3lin—}m

Which of the following statements are true?

1.  Let G, and &, be finite groups such that their orders |G,] and |G| are coprime.
Then any homomaorphism from G, to G; is trivial.

2. LetG be a finite group. Let f : ¢ — G be a group homomaorphism such that f
fixes more than half of the elements of G. Then fix) = x forall x € G.

3. Let@ be a finite group having exactly 3 subgroups. Then G is of order p* for
some prime p.

4. Any finite abelian group & has at least d(|G]) subgroups in G, where d{m)
denotes the number of positive divisors of m.

A T o Fla w7
1. #A & G, aw 6, W 9T a9F § T F1% (order) |G, 797G,
¥EEST £ d9 G, ¥ G, B gEEaT 958 §

p ﬂﬁﬁmaﬁr&qﬁﬁawg‘lmﬂﬁw:aqsmwmﬁmsﬂ
R e G F T G ¥OF yEuaT F fER A R g @ e
F T f(x) =xFl

3. 7+ & ¢ v AT v9g ¢ 9Es $a 3 30uAp & a9 T anmsap
e ¢ &1 +1fE (order) p? Bl

4. T o oftfRm smach wHg ¢ & F7 & FA d(|6) IT8AF &, T dm)
ZANT m % UATCHE Hiorw @1 e & Hieve G amen g

0.00
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Al

Ad

4
Let n € Z be such that n is congruent to 1 mod 7 and n Is congruent to 4 mod 15. ’
Which of the following statements are true?

1. nis congruent to 1 mod 3.
2. mis congruent to 1 mod 35.

3. niscongruent to 1 mod 21.
4. niscongruent to 1 mod 5.

AA FneZs@ R & F a8 1mod 7 & FANY § 94 mod 15 § 3t FAYY

SRE i s i o i

1. 1mod3 F FY n 7T ¥

2. 1mod35 & FA n TANT F

3. 1mod21 & TY n THIT B

4. 1mod5 F TY n FAAT Tl
AL,

1
Az,
A3y
A%,

4

475

Let G be the group (under matrix multiplication) of 2 x 2 invertible matrices with
entries from Z/9Z. Let a be the order of &. Which of the following statements are
true?

1. aisdivisible by 3%,
2. aisdivisible by 2%,
3.  aisnot divisible by 48.
4. aisdivisible by 3%,

0.00




Y AU F e 2 x 2 FehATIY ey, e wiafear 292 # 8 &
g ® G ¥ A i alg ¢ 1 FE (order) o § & v A A @ Fia
¥ ued 77

1. aTg 3* @ fawsT
2. adE2t ¥ fawsw
3. aWET48 ¥ Tawrsw A &)
4. aTET3" F faensw B

Multiple Fezponze
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LetR = Z[X]1/(X* + 1)and ¢ : T [X] = R be the natural quotient map. Which of the
following statements are true?

1. R is isomorphic to a subring of .

2. For any prime number p € Z, the ideal generated by /() is a proper ideal of
.

3. R has infinitely many prime ideals.

4.  The ideal generated by (X} is a prime ideal in R.

A BFR=Z(X|/(X2 4 1), TP Z|X] = R Hes HEE-HGET (natural
quotient map) &1 =T Fu=1 & @ ®t9 @ wea &7

1. € & W 3uaed & R dearadn £l

2. TR O# AT HEW p e % AT, @(p) ZEW IR ToTAET RO U
3 IoremEer #
3. R ¥ 3T ¥ST AOTSAtadr £

4. Y(X) TERT AT OIS, R A TF WA O




Altipie Fesponze

=7

Multiple Fesponse

1]

THO0BT

T40BE

Let f(X) = X2 + X + 1 and g(X) = X* + X — 2 be polynomials in Z{X]. Which of the =
following statements are true?

1. For all prime numbers p, f(X) mod p is imeducible in {:Ejpz) [X].

2. There exists a prime number p such that g{X) mod p is ireducible in
(Ypa) 51

3. g(X)isirreducible in Q[X].

4.  fiX)isimeducible in X].

# T FOO) =X+ X+ 1T g(x) = X2 +X — 2, Z[X] & & 7g9e &1 Fe
Fe A W T F w7
1. ey IS WEAHt p F v (Efpz) |X] F f(X) mod p I@v=T ¥
2. F U FWSE BEAT p SH 9N & [Ejpg)m F g(X) mod p
ygusT E
QIX] # g(x) @i E
QIX] # f(X) I@UST ¥

Al

Ad

Let F(X)=X° =2 e 3X] and let K = € be the splitting field of f(X) over Q.
Let w = e2™/3 Which of the following statements are true?

1. The Galois group of K over (} is the symmetric group §;.

2. The Galois group of K over (}{w) is the symmelric group 5.

3. The Galois group of K over (i is Z/3Z.

4.  The Galois group of K over Q{w) Is Z/3Z.

AR w=e" % afg FO)=X°-2eQX] & U QW f(X) & TX=F
89 # K c cgaw gfa e se, o e st A sl daca e

1. K& QW edl @AF BATAT T4 Sy B

2. K@ Q(w) W Teal A5 AAAT G708 5,

3. K@ QW Wedr ¥Hg Z/3E B

4. K& Q)R Meal G5 ©/30 )

0.00

000
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Consider B* with the Euclidean topology and consider §* = R* with the subspace
topology. Which of the following statements are true?
1.  ©%is connected.
2 If A is a non-empty connected subset of §*, then A has exactly one element.
3. ¥ is Hausdorff.
4. {(x.¥) € Q®|x*+ y® =1} is compact in the subspace topology.
giaerda wifeufadr ar »? dur Ivaafe wifeufad o @F c B? w
w1 @ wuat 7 w9 @ @eg &2
1. QF dEgy
2. ARZLA, QFF vF JNFT FAGH ITHAT &, 79 A A Fad vF Ha9q ¥
3. O gEeEF R
4, {(x,y) €09 | x* +* = 1} 3R FfeufEhr & g2 &
At
1
AL,
2
A3
a4
4
Mulfipls Fesponse
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Let p: B* — B be the function defined by plx, ) = x. Which of the following
statements are trua?

1, Letd;, ={ix,y) € B* | x*+y* < 1]. Then for each y € p(d,), there exists a
positive real number £ such that (y — e,y 4+ £) S p{4,).

2. Letd, ={(x,») € B*|x*+ v* = 1). Then for each y € p{4,), there exists a
positive real number £ such that (y — £, ¥ + £) E p(A:).

3. Letd;={(xv) e B | xy =0} Then for each y € p(d;), there exists a
positive real number £ such that (y — e,y + £) € p(Az).

4. Letd, ={(x) € B2 xy = 1} Then for each y € p(A4,), there exists a
positive real number & such that (y — &, +£) & pldy).




hultiple Fesponze
oI T40E1

TF B p: R = R & ply) = x gaw g fif5w) T st @
HA F T §7?

1. A A ={(y)e®|x*+y? <1} & @ wd% y ep(4,) ¥ v w5 &h
UATCHF didias A& ¢ gEf @l (y —ey +2) € p(d,) &1

2 ;T A ={(xy)ER?|x2+y2<1}E A UF ye p(d,) F @Av FF oy
UATcHS: Adias ST & ghl aifdF (y— o,y +6) € p(a,) B

3. AR A4, = {(x,1) € B2 |xy = 0} &, & UEF y € p(4,) F AT =g
UHATcHe arEdides AGAT £ B el (y—e,¥ +£) € p(Ay) &

4. T A, ={(x.y)eR? |xy=11% & TF y e p(d,) ¥ v =% 0@
HATCHS AIEATas &A1 £ Bl a1tk (¥ — £y + &) = plds) &

Consider the problem _
¥ ={1=7")"cosy, »0)=0.

Let | be the maximal interval of existence and K be the range of the selution of the
above problem. Then which of the following statements are trua?

1. J=R

2. K=(=L1
3. ] =(=-1,1)
4. K =[-11]
FAET

¥y=01-yH"¢cosy, y(0)=0

R F U & K @ sWa &, O T st # @ wla & wew §0
1. | =R

2 K =[(-L1)
3 J=(-L1)
4. K =[-11]

0.00
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Consider the following initial value problem
1
y=y+slsinyh)l, x>0 y(0)=-1
Which of the following statements are true?
1. there exists an a € (0, ) such that ::ILI;I' l¥ix)]| = &
2 vix) exisis on (0, o=} and it is monotone
a ¥(x) exists on (0, =0}, but not bounded below
4. ¥i{x) exists on (0, o=, but not bounded above
o wifds Ae gaEEn
1 ’
y'=}r+i|sin(yf}|, x>0, y(0)=-1
o AR w1 e FuE A @ w9 F 5 87
1. ®E ¥ ae (0, o)t TFF B Jlim_ [y(x)] = o 2l
2. y(x) ¥ (0, w) T HiEaea & awr I vwiese (monotone) El
3. ¥(x)F (0,) W HiEaeT B, A o8 dA oREgy a8 &
4. y(x)® (0, ) W FEaca & A =5 I3 oftegy a9 £
AL,
1
A1,
A3
a4,
Fi
Nulfipls Fesponse

03 TH0E3




Consider the initial value problem
22" —2x%y +(dx -2y =10, y(0) = 0.

Suppose v = @(x) is a palynomial solution satisfying @(1) = 1. Which of the
following statements are true?

1. @ld) =18

2. pl)=2

3. ¢()=15

4. @(3)=3
YRIFHE AT THETT

x2y" —2x%y' + (4x—2)y =0, y(0)=0

R AR F A &y = o) FE {EET & & S e(1) = 1| F ETE T
t == wust A | FiT 7 weg §7

1. @) =16
2. @(2)=2
3. @(5) =25
4. @3 =3
Al 1

1
Al 1
A3 3
A4

Mulfiple Fesponse
g4 . 704004
Consider the Cauchy problem
dhu thu
U=+ = 1, (x,¥) € | x(0,00),
u(x, 0) = kx, reER

with a given real parameter k. For which of the following values of & does the
above problem have a solution defined on | = (0, =) 7

1. k=0
2 k=-2
3. k=4
4 k=1
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o Fieft (Cauchy) H&HET
du ol
uﬁ-+ E-.:l, (x,v) e Rx(0,00),
ulx, D)= kx, xR
ot fFan i, 75 k v g waed e A k0 F e oaet § e

FOT & T FEEE FT R x (0, ) 9T 9T S5 5T 87

1. k=0
w e
3. k=4
4, k=1
.-".11

1
M"'I
}".33
by

4

LetB = {(x,y) € B¥: x* + y* < 1} be the open unit discin RZ,

aB = {(x,y) € B*: x* 4+ y* = 1} beits boundary and B = B u aB. For A € (0, »),
let §; be the zet of twice continuously differentiable functions in B, that are
continuous on B and satisfy

au 2 du 32
() +4(5) =1ms
u(x, )= 0 ondB.
Then which of the following statements are true?

2
3. 5, has exactly one element and §, has exactly two elements.
4

5, and 5, are both infinite.
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A R AR = ((ny) e R : 2 +y? < 1) Tagd s afeer &, T
AT 08 = {(x.y) € R2: x2+)* = 1} B AW BE=BUdB 8 1€ (0, w) & AT,
A B 5, 39 Gl F FHEEd § 9 B W & @ O Faeead o, W g
B ot wod § AR
(%:]z+i(:—:)2=l.ﬁﬁ
ulx,y)= 0, 89T,
F o Tve FA £ o wuAt # @ #a @ w9 £

1. §5=0
2, SE:E
3. S, @ %ae U HGAd § oW S, & Feal deud g

4. 8, @ S, e e E

A4

The eoefficient of x* in the interpolating polynomial for the data
z |01 ] 2] 3|4
PES CERE

is

[
2. -
-
4, %

000
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1. -

A3

Al

Consider the initial value problam
i
ﬂ'_i = I':]ryjj ]’I[“'l:lﬁ::I = }r [

where f is a twice continuously differentiable function on a rectangle containing the
point {15, v). With the step-size k, let the first iterate of a second order scheme to
approximate the solution of the above initial value problem be given by

¥i=Y¥o+ Py + Qs
UI'hBI'E kl = h r[:x{" .1|-r|:|}_. ka == ﬁ'.ff.‘(,; + aﬂ.h,_}"u =+ #u klj r]nd. Pi Q_, a"]rﬁg | E_
Which of the following statements are correct?

1. lfay = 2 then gy = 2P % Q- %
2, Ifﬂﬂ—lthanuu—l?—g, g=3
3. Hap=2then gy =2,P =1, @:%

1 a5
4. Iffg=3thana; =3,F =, Qe

000
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YRTSF A THEr
z—i= flxe.y), y(xy) =y,
ot faam Y, FET Go [ @eg (x,) B HAESE FA A UF AT W a
SR WA Hahed §| WA (step-size) F h Hield §U IRIFT TRIHE Hef
HHEA H1 Wiewhe g6 el & v g@ll FiE (order) F AT I ggen GG
¥i= Yo+ Pk +Qk;
Zanr T &, et
ky = h F(xo, ¥a), kg = b f(xy + aph, o + By k), T P, Q0. 8, € R ¥
foT Fuat & & Sl & w@e B2

1. qﬁﬂu=ztﬁﬁ'ﬁu=2.P=§,ﬂ=%
2. A Py=3% F@ay=3P=20=x
3 AR, =2% a= ,B,;,=2,P=%,Q=:;
4 qﬁﬁn:EF Hﬁa“—EP:i,Q:E
m,

1
Az,
.i'ﬁ;
A4

Among the curves connecting the points (1, 2) and (2, 8), let y be the curve on
which an extremal of the functional

z
ibl= [ a+xy)yds
1
can be attained. Then which of the following points lie on the curve y?
1. (VZ, 3)
2. (VZ 6)

(w2

(52

3

o

#

0.00
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w3t (1,2) 747 (2,8) F Fa= ad 96t # ¢ 0 09 9% ¢ O W wees
r ]
Iyl = f (1 +x'y) ¥ dx
I

& uF oA F aed R 5w g e e Regi A @ sl @ oaw oy
W g

1. (VT 3)
2. (W2 6)
s (w2)
4 (v13)
B

1

Ay

.

4

4

Define

5 ={yeco,n]: ¥(0) = y(x) = 0}
Iflle = xﬂgﬁ!lf{x}l. forall fES

By(f.e)={fe5:|flle <&}
Bi(fe)={f €S:lflle + Nf Nl < €}
Consider the functional /. § — HQWEI'I hl'g"
1] = (1= (%) yidx.
Then there exists £ > 0 such that
1. Jl¥]l = J10], forall ¥y € By(0,£)
2. Myl =J10], forall y € By(0,£)
3. Jiv]l = J10), farally € By(0,£)
4. Jiv]l=]JI0) forally e By(0,£)

R

0.00
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afnfa &1

S =y ecion]: y(0) = y(r) = 0}
IFllee = max 1 GO, o fesFRT
Bo(f.e)={f€5:lIfll~ <&}

Bilfie) ={f €5 lIflle + If 'l < €},

Myl = [ (1= () y2dx,

7= UF U £ > 0 g afw

1.

2

W y € By(0,6) F @ ly] < J0].
wiry € B,(0,2) FTT J[y] < J[0].

Wl y € By(0.) & AT J[y] = J[0].
Wl y e By(0,£) F QT Jly] = j[0].

Consider the following Fredholm integral equation

1
¥(x)—3 | txy(t)de = fix)

where f(x)is a continuous function defined on the interval [0, 1], Which of the
following choices for f(x) have the property that the above integral equation
admits at least one solution?

palie Rl

flx)=x*—
flx)=e*
fix)=2-13x

flx)=x—1

0.0




hegtR FATR (Fredholm integral) F#RTOT
1
y) -3 [ exyyde= £
R fraw w1, @ () ¥ (0,1) W afEnfs o v w5aa wee oAt
f(x) ¥ AT B & @ 9 @1 BT 77 glaftea st ¢ & ss A
THFIOT FT FH G FH UF 59 &7

1

1. f{x}zx“—;
2. fix)= &*
3. fx)=2-3x
4. flx)=x-1
AL,

1
Az,
A3
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Let y be the solution to the Volterra integral equation

2

wx) =e"+ in:_iz y(r)de.
Then which of the following statements are true?
1. oy =(1+5)e
2. yy=(1+5e
3. y(V3I)= (l + JT' i
4 V3= (1+5)e"
A & oy g0 BAEEA (Volterra integral) &0

x z

y(x) = e+ frifr—:‘z y(D)dt
FEUH Y T R e A T a2
1. y=(1+5)e
2. y=(1+5)e
s )= (1+2)e8
4. y(¥3)= (1+%)e?

1
ALy
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Let g,, g. be the generalized coordinates and p,, p. be the conjugate momenta,
respectively. Let a and b be such that

i=q. F=ap, +16p;
Q:=p; Pr=2q, +byg;
is & canonical transformation. Then which of the following statements are true?

1. a*+bt =2

2. a—-b=2

3. a+b=2

4 a=1h=1

A & gy, g, T p,, p, TR SOMERIGT WOWH TUT HFA FAA E, T a

AU b SW YEN 7 R
Q=g P =ap; +16p,
Q:=ps Fr=12q, tby
s Rt v B e et A A e & w=m E
1. a*+p =2
2. amb=212
3 ath=2
4. a=1Lb=1

Al




Consider two groups, say 7, and G5, comprising of 10 and 30 patients, respectively.
Suppose that mean diastolic blood pressures of patients in groups @, and G, are
80 mmHg and 100 mmHg, respectively, and the corresponding variances are
4 mmMg* and 2 mmMg*, respectively, Let ¥, $*, C and R, respectively, denote the
mean (in mmHg), variance (in mmH g*), coefficient of variation (in percentage) and
range (in mmH g) of the diastolic blood pressures of the combined group (the two
groups combined). Then which of the following statements are true?

(Note: For observations x,,x,,..,x,. variance is defined by ﬁE?:itI: — £

. _ 1oy
where ¥ = r.Ea=le )

1. X=095
2. s=77
LBO
3. E}E
4. R>8
a1 wAgt G, a6, 9T AR &% et w10 3 30 Al wnfae §) A R
el G, awG, # Al & Aew 3AEEE EaaT #A 80 mmHg T

100 mmHg § T 3% WEOT FAA: 4 mmHg? T 2mmHg? §l A B dgFa
FAF (@ 5REt F1 wgFd §HE) A WA WeEl F AT (mmHg #),
TET (mmHg* #), FEROT U (WEUE H) T (mmbg #) INET (range)
waen X, 50, cawm R 99 B SuE A ° 9 ® aeg B

(feomofr. arol x,xo, ., x,, F FOC SWOT - YL (x ~ £)? T@ERT ofenfa ¥

oo ¥ ==X % #1)
1. k=95
3. =77
2810
3. [ }?
4. R>8
A
1
Ad
.-'-.35
.-'-.44
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Let ¥ be a discrete random variable with the support 5= {—1,0,1} and
PiX=0)= % Then which of the following statements are true?

1. EX) <=
2. E(X%) = §
3. EUXD=3

4. Var{)(}::-%

A & X U woag aneRos or ¥ BEer aee s=(-1,0,1) & Fr
P(X =0) = ¥ 7@ fr aooed! & & ol @ w7 2

1. EX) <3

2. E(XY=

W

3. E(XD=

4. Var(X) > ;

(]

A4

A4

Suppose that {X{t):t = 0} and {¥(t):t = 0} are two independent homogenous
Poisson processes having the same arrival rate A = 2. Let W* and W) be the
walting times for the n*" arrival for the processes [X(f):¢t = 0} and {¥(£):t = 0},
respectively, n € N. Then which of the following statements are true?

1. PWr<w =5
2. P <w)=;

3. PWS <wh) :E

4,  PWFS<wDh =§

4,75

0.00
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A TR (X(t):t =0} FUT [¥(t):t = 0) FFA WEAS 2T A =2 Tar & F=aq
AR =3rET 9fFaE (Poisson processes) Bl &= B oW amm WY waT
uferamat (X(exe= 03T (Yt 20} F o F 3RS F wdwT-F £ FET e
HE ad P suat & O =9 8 5eg &2

1. PWS<wWh ==

2. Pwr<wi=2

1

3. PWf<whH=2

4. PWK<wDh =-:

A4

Let ¥ be a discrete random variable with support 5, ={01,2,..,25}, and
4
PX=x)= (‘?)# for all x € 5y. Then which of the following statements are

1 The distributions of X — 12.5 and 12.5 — X are identical
2 P(X=4) = P(X= 22)

3. Coefficient of variation (in percentage) of X is 20

4 P(X=49) = P(X = 20.1)

7 fF X T TET 3OS Tneoe =T & Swe e 5, =1(0,1,2,..,251 &
T W « E.’ixﬁ?ﬁ-'l'ﬂP[R'=x.}|=[zf)z—li ¥ ov Bew wuet F @ v

g2

1.  X—125FU7125— X & do o &)

2. Pik=4) =Pz
3. X oo aqune (winwa #) 20 &
4  P(X<49 = P{(X=20.1)

1

0.00
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La

Al

Suppose X is a continuous random variable with probability density function

1

— s < < i
T+ (x+ 1) wErsE

1
f{xJ=E

Define
X
y=lig FX*0
0, fFxX=0

Then which of the following statements are true?

1.  E(¥)=0

PY>=M<P¥Y<O)

P¥ < —1) < P(¥Y > 1)

E(Y®) =1

A+ T x Ffeiae ofsar ade e arer $1% \dg aefios o

1 1
[ =24 ¥ (x + 1)2

oW N

—m g X o< 0o,

qftsmia +{

|1

0, TRX=0
R st dsaam
1. E(¥)=0
P(Y > 0) < P(Y <0)
Fi¥Y=-1)=P(¥=1)
E(YY) =1

X
r:{_ afg X =0

Rl S

0.3

0.00
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Suppose U ~ Uniform (0,1), and X = tan (;r (U —é:]) Then which of the following
statements are true?

1. E(xY)=13

2. PXe{1,25) = &

3 E(e®) does not exist

4. PX=0)=-

# B U ~ Uniform (0,1), 99T X = tim(rr (v —%)} ¥ a9 fer syAt & Sl
¥ §?

1. E(X% =3

2. P(Xe{LZ5) =3

3. Ele*) #r #feaca aft ¥

4, P(XEU}=§

Al
Al
Al

Ad

Let X,,..,X, be a random sample from N{p 1) distribution, where u € B is
unknown. In order to test H: u = w, against Hy: u > u,, where g, € R is some
specified constant, consider the following two tests:

{A) Reject H, if and only if X, > ¢,. where ¢, is such that B, (X, > ¢;) = a € (0,1)
and X, = ;‘;E}L‘If .

(B) Reject H,y if and only if Median{X,,... X,} > c;, where c, is such that
B, (Median{X,, ... X,} > c,) =a € (0.1).

Then which of the following statements are true?

1. The test described in (A) is the uniformly most powerful test of size «
2 The test described in (B) is the uniformly most powerful test of size a
3. Bi{X,>c;)=1asn-ceoforall y>p,
4

B, (Median{X,, .. X;} = ;) =i

0.00
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AW X, X, FEA N 1) 7 § 713 anfRos vae §, 8T v e R 39 B
fordr seaif@T 3Ty, € R & v Sl oiissar By p = p, FF SFcas
Qﬁmmﬂl:p}pntﬁﬁyqﬂm%qﬁmﬁmwﬁawﬁ:

(A) H, & 780 3R Faa sl 3EAFR F{ 79 5, >0, §, T8 ¢, 30 TR &
& B, (%, >6) =a€ 01T L, =-LL X &

(B) Hy, F T 3T Faw a3 Il FT FT Median(X,, ... X,) > c, & &
¢ 0 WHR & BF P, (Median{X,, ... X,]} > ;) =a € (0,1) ¥

da = st A @ sl & 7o &2

1. (A) & afore TfiEToT HTATT (size) @ T UH-HHAES: AFdaR TieTT )

2. (B)# afvha ofeior HATT (size) a FT UH-FAES: UFddaA TORTOT B

3 T ps, FRTLE, >q) 2 1F@n=sow

4. B, (Median{X,, ... X,} > pg) = i

475
Let X; X. .., X:: be independent and identically distributed (ii.d.)

Bernoulli{p) random variables, with 0 < p < 1.Let ¥ = ;—51:%_51 X:.

5(% — 0.5)

——, f0<f<1
7= VEOI=-1)
-5, ifX=0
5, ff=1

and T, = 10 (X — 0.5).

For testing Hy:p = 0.5 against Hy:p > 0.5, consider two tests 1, and 1, such that
W, rejects Hy ifand only fT; = 2,{ = 1 and 2. Ifobserved X € (0.5,0.75), then which
of the following statements are trug?

1. If 1, rejects H,, then v, also rejects H,

2 If 1, does not reject H,, then Y, also does not reject H,
3. If ¥, rejects H,, then 1, also rejects H,
4

If i1, does not reject Hy, then i, also does not reject H,

0.00




Multipie Fesponze

111

TO4T1E

A3,

A= & X, X, .. X, TaO9S " (ii.d.) Bemoulli(p) Tfes v ¥, Sl
D<p<1¥ &A= & E=é2f;xi.

5(X — 0.5)
—_ AR o=Fe

T, = JE(O1-X)
-5, g X=0
5, g f=1

T T, = 10 (¥ - 0.5) &
AT aftweasr Hy:p = 0.5 # d=fous aRFe=AT Hp > 05 & fEegy
fiEToT ¥ o U TR o, Ty, BER # FEtE g, 4, # qf iR dee
ol Il AT S T, > 2 (i= 19ur2) @ 3 9f@a X e (05,075) §
GERCrE i i i g i i
1. ol gy, H, F 3EDER F & Jay, o 4, F SN S b
2, T oy, H, T WEER FJE F g, dF Y, W H, Y FEET 8 S
&l
gy, Hy T HEAHN Fam &, a8y, § H, F JEHT Fa gl
aE o, Hy F IFAFR 760 FaT 5, a9y, H H, F FEESEL 767 S
2

A4

Let X, X5, ..., X,, be a random sample from an absolutely continuous distribution with
the probability density function

_fe®x, ifx=a
fl{xiﬁ')—{ g

where # € & is unknown, Define ¥ = :—LELXL and Xy =min{Xy,....X.}. Then
which of the following statements are true?

X is the method of moments estimator of 8

.1
2 X1y Is the maximum likelihood estimator of @

3. Xy — & is the uniformly minimum variance unbiased estimator of §
4

iy I1s a sufficient statistic for 2

0.00
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A B OX X . X, B iffear uaeee wee ST U AT woa des A
¥ UF areiee ofded ¥

_fe' =, T x=0
reo) = -3
el 6 € R I B A B X =L, X, @9 X = min{X,, .., X,} & 7@
B syl A 8 #f9 & e B?
o =1 3o RS de £ E

2. g = HieFaR FEEa JFad X, £

—

3 6= ﬁ-mmmmﬁaﬁmﬁxm-im

4. 0% Ww X, vF gEeT gidede B

Forn =2, let X, X;, .., X, be a random sample from a M{g, ) population, where
(tE(—w,w) and o>0 are unknown. Define X= _—llzj.‘ﬂ)f,- and
R ﬁELUf.- — X)*, Forany « € (0,1) and any positive integer m, let z, denote
the (1— @)™ quantile of the standard normal distribution and t,,, denote the

(1 - a)*" quantile of t-distribution with m degrees of freedom. Then which of the
following represent 90% confidence intervals for u?

5 8 -
1. (X = Tnln-1005 £+ ﬁtnrl.u.ns)
2. (ﬂ? o zﬂ‘.ﬂE P .? +¥lﬁzﬂ_u 5)

“ @e

3. [f ~Fln-1ns -m)

4, (—m. X "%tn—L"‘!)

0.00
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RN (o) FATE R T X X, . X, T Ttos ufasit sal n =28,
jE (~om,o0) T 0 = 0 3 Eram B5 F = TR, X, @

= EL(X - X)? &) PR O @ e (0,1) T el oft eeses QUi m & A
TEE THAET gea & (1 — o)d = & 2, & 503 & 72 mmes aif
{degrees of freedom) a9 -T2 F (1 — o)d AWSF Fr ¢, , FPF F 79
forem & Ple & saTw p & B 00% Frvareman smoa ¥2

1 (f in-Lo0s J¢'+ 1'n m.us)

2. _znusl Jf+ zl:l.-ﬂ‘r}

(%~
3. [X _z” 109 }
&

5
ey 'Ii '.'E tal—l_ﬂ.‘])
Y

Let (X, V), (X, 12 and (X5, ¥;) be independent and identically distributed {i.i.d.)
random vectors following a bivariate normal distribution with mean  vector (0, 0)

and correlation matrix {; 'ﬂ). where |g| < 1. Suppose that

1
85, = 3E(sgniX; — X0, —¥;)),
where
X WxaD
8 ki
sgnix) = !HI i K .
0 ifx=10

Then which of tha following statements are trua?

1. If X, and ¥, are independent random variables, then 5, =0
e B

= 5, —sin™ >

3. If5, =0, then X, and ¥, are independent random variables

4. If X; and ¥, are independent random variables, then 5, = 11;
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A B (X, 1), (X, Yo ) T19T (Xy, ¥y), TG0 ARG (i.0.d.) anfeos afer §
St s R (0,0) FA FEEEy gy (, ) A R s dot
I F &, T || < 1 ¥ A BF

S, = 3E(sgn(X, — X,)(¥, - ¥3)),

o8l
X
SQH[IJ=IEJ Ilﬁ.'x;t[]
0 FEXx=0

7T FUE A AT R 7
1. IRX, 7w Y, FE7 anefeos W E 95, =0
2, szgsin EJ

3. IRS,=0% @8 X, oWy, a7 mEes 9T §

4 WX, FUY, F@ET Aeieow W E TGS, =1

Al

Let X, X, ..., X, be a random sample from an unknown distribution with absolutely
continuous cumulative distribution function (cdf) F. Let F, be a specified absolutely
continuous cdf. For testing Hy: Fx) = Fy(x) for all x against H,: F(x} # Fy(x) for
some x, consider the following two test statistics:

Tyn = Sup [~ 5L, lixex) — Fo(x)| . and Ty = supm [SE1 fig oy — Fa(3)]
rER xR

: g
where Iy .., = [1' i

0, ifX >x forl =12t

Then which of the following statements are true?
P
1. Ty~ 0asn—+ o under H,

P
2. Ty =+ 0 as n -+ oo under Hy

3. r!.m.l Fe(Tan >1)=1forall F

4, T, converges in distribution to a degenerate real valued random variable
under H,

0.00
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A= & X, X, L X, e a0 d@aeft g5 W (odf) F & AT O
aefeos sfaedt & ot F 3 §1 F, @ Rfafise Trdee: sad odf &R
ol oR@EeT T Hy: F(x) = Fy(x), @3 x & oo, &t dsieos aitwmetn
Hy: Fix) = Fo(x), 7FEr «x & T@v, & gy gheror & B &= gt oleor
ufesdat W AR +:4

1
Tin = SUp [2 X fyen — Fol®)|, T T = supn |2 T fig,ey — Fal®)] o
xel '™ E S

1, FfEx <x
B hyea=1" {=1,2,..,n & fom
(Xezx) [u_ X >x !

e e wut & @ wf & w2
1. H.,#&ﬁhﬂnlnfmﬁnqm
2. HyH ¥ T, S0 n— o
3. W P& T lim R(T,, >1) =1

4. H, ¥ the 1, areafas AW are W Aefeos oy oY dew A
FEaita & 8

A3,

A4

Consider the one-way fixed effects ANOVA model

Vj=pt+a+ 5, F=dasnppi=1 0k,

where the errors g;s are uncorrelated with mean 0 and finite variance o° (= 0).
Let ¥, = %E}L ¥y fori=1,.... k. Then, which of the following statements are true?

1. E—,;l—- o Ej‘;i ¥j; is an unbiased estimator of u

i=1 T
2 u+ ey + o I8 an estimable linear parametric function

3 p 4+ @y + . s an estimable linear parametric function

4. =3 (¥,; - 1) is an unbiased estimator of «,

0.00
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e veAnll Fae gsmg ANOVA Hiza W fEam +1

Yi=dt+a+ &, Jf=L.n;i=1..K

St et srwpwalta § aur Iad gl IR o) w1 oAmew 0 A g o2 (>
0) IRFE ¥ A B =1k F WY, =~F0 v, ¥ a9 T st 7
¥ Fia8 Tew 87

1. p FUF A EEA o YE Ry, #

Zf-lnl' =t
2. Zp+a +a, TF AEadd (W@ vaies wod 8
3. uta o TF WEaeg EF wafes Goe b

4, @, FUF mﬁmaalmn—tzj.’;lmj -¥) &

A4

475
Consider the multiple linear regression model ¥ = X + ¢, where ¥ = (¥, ... ¥,)",

€= (ey,.c.6n)T, B = I[Bu.ﬁi.--..ﬁp]T.J:'Isaﬁxednx (p+1) matrix (n>p+ 1) of
rank (p+ 1), and ¢y, ...&, are independent and identically distributed (iid.)

N{0,a%), (o > 0) variables, If E is the OLS estimator of f#, then which of the
following statements are true?

1. an ETXE has a central yZ,, distribution
.
2. =(r- XE) (K — X#) has a central 2_,,_, distribution

3 Xfand(y- x_,e_]r (Y — Xf) are independently distributed

4 ;1; ¥, (¥, — ¥)? has a central y2_, distribution, where ¥ = ;}E,”__ ¥

0.0
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TEREE mESEer AET Y=Xp+ e W AW FL oS V= (4,5
€= (es )™, B = (BB fp) T X B (p+ 1) & 105 B0 0 X (p o+ 1)

WEE (n=p+1) &M e, e, TOEATE TWEAET (0d) N(0,07), (0 > 0) =T
Ela g OLS aes f L oa B ool & @ ol & w7 &0

T ;5 ETﬁﬁnﬁlmﬁTlﬁudﬁﬁl
2 ole-xi) (- xE) mEAT o T
3, xgam{z-xg)r(x-xg}mﬁaﬁ:#ﬁaﬁn

4 LELv-veeErdml demt e =1y ¥

e
1
A%
a3
LU
4
2 e
Suppose 4 = ([a”)) ~ W5(5,E), where ¥ = (1 2 ﬂ). Then which of the
Yol 2
following statements are true?
B 7 Az ~ X3
1 a
2 38z ~ As
1
3. E(ﬂn —4a;3 +4az) ~ x5

4. %[a”—f}au-l-fin;ﬂ}mxé

211
et B A= ((a)) ~ Wal5.5) &, ST 2:(1 : D) ¢l o oot wuAr T H
1

0 2
FiA ¥ #ew £7
1. 22 ~ X3
2. sap~ i
3. =(ay —4ay+4axn) ~ 23
4. ol —4ay+1as) ~ i
Al

0.00
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Consider a population of 3 units having values 2, 4 and 6. A simple random sample ’
{without replacement) of 2 units is to be drawn from the population. Let M denote
the sample mean of this sample. Then which of the following statements are true?

1. EiM)=4
2 E(M*) =17
3. E(M*) =72
4 Var(M) =1
2, 4 FUT 6 A aren 3 sFEAT Fr vF @At W AR F1) Y st § v WA
arefn widesl #1 e wiEeaas & waite § R srar ) A 7 M 5u vfaeg
FaregFrsa o g e s A s a7
1. E(M)=4
2 E(M*) =17
3.  EMH=72
4 Var(M)=1
Al
L
Az,
A3
3
#
3
475

Let X; be an absolutely continuous randoem variable having the probability density
function

_fie”i®, fx=0 ,_
f,-[x}—[ 0, ih{ﬂ,:_l,z.

Consider a series system comprising of independent components having random
lifetimes described by random variables X, and X.. Let X denote the lifetime of the
series system. Then which of the following statements are true?

1. PX=4)=P(X > 1)P(X=12)
2. PX>4X>D=PX>2)

1
3 E(X]'=;

4, 6X ~x2

0.00




thr}n;::is Fasponsze
X TEI1n

"= & X, e oo g9cg wes aren UF A #ad e o1 g,

[ a=i%
;;-(x}=[*en ' ::‘;33,:‘=1,2.

arefos ot X, dury, A avig Teftes Sfew o ot &9aT e &
Teag R AT R s s S Al aa s aa st ¥ &
s o o #, o e waet & ol @ 5w 7

1.

PX>=4)=PX>1)PX>2)

2 P(X>4|X>2)=P(X>2)
3. E{x}=§
4. 66X -yl
1
}".21

275 oo
Consider an M/M/1 queuing model with arrival rate A = 15 per hour and service rate
¢ = 45 per hour. Let N(t) denote the number of customers in the system at time ¢t €
{0,m0). Also let T; and T; be the amounts of time a customer spends in the gqueus
and in the system, respectively. Then which of the following statements are true?

A X
1. %Eg PINDY=1) = =
2. | P(hy>0)=7
3. E(M)==

4 E(T)=g

et Mivi1 ofee Alse ox faar &t Bes @v smmse &3 4= 1597 e g
4T & u = A5 9T ger &) A & "7 t € (0,00) O =W o7 & dEeE! fr wEAw
N(t) & 5 Bt &) 3 o BT B T, T, el amew e s df e g
77 # =uea e oT geg & Etaar € 99 e geeent A ¥ I 9w
&

1. lmPN(@) = 1) ==
2. P >0)=;

3. E(T)= #
4. EM) ==
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