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Rounding off 4.58500001 to the second decimal place will give
1. 486
2. 458
3. 4.59
4. 4.585
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1. 4.6
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3. 4.59
4. 4585
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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 piece has a smaller
diagonal. The diagonal of the bigger piece is

1. 28
2. 29
1 32
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 straight road. Initially the distance
betwean X and ¥ was 4 times that between T and X_ If X runs twice as fastas T

and Y rides twice as fast as X, then

1. XandY will catch up with T at the same time

2. X will catch T first

3. Y wil catch T first

4. ¥ will cross X during the chase
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In a grid puzzle, each row and column in the 9x8 grid, as well as each 3=3 sub-
grid shown with heavy borders, must contain all the digits 1—29.
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In the above partially filled grid, the square marked "?" contains
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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 comrect time at
05:00 hrs. Within the following 24 hours at a certain instant clock A shows 1512

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

1. 1348
2. 14:00
3. 1412
4. 14:36

s aeh ot AT B e &l o A oY g2 & TeE S= B
= ¥ i o B ufy oo 12 fee Ont oo S ¥ =E o500 T AR
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1. 1348
2. 14:00
3. 14:12
4. 1438
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Average monthly expenses (in rupees) incurred by a family are as shown in the
chart.

Incidentals, 6000

BOOO

Clothings, 4000
Recreation, 3000,

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

12°
13°
147
157

2w

U AR # IME e @ (T A) & =W F Hqan B

Incidentals, G000

Pet,

Recreation, 3000

HHIE-ATE (recreation) T Tl 71 @ F HFET FET FIOT F AR FT

g.?
1. 12°
2. 13"
3. 14°
4. 15°
5
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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

g T AR B & @19 IS & g #e 39 " | eenEdr # uE

S ofafesr AR B W BE A Y 3N gaw 6 & goeh ¥ I 7w Far
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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?

The teacher is the sister of the engineer.
The teacher is the son of the chemist.
The lawyer is the father of the teacher.
The lawyer is the brother of the teacher.

I fFddl F v 9iEn #, e WeeEg & 99§ AR stas a
mE & AR ahe & oo § AT s froa g Reeiaa 7 8
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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. oh
2. 10t

3. 1

4. 12t

TF FAR # Fod® Afgen & 39 AR AS S g 979 §) Afgensft #, v
AT FaR & 3 fay @ 9w ox #) e A @ an & 39 afger
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Sets x,, x5, -, Xypp And ¥y, ¥, -+, ¥15p have means zero and the same standard
deviations. Which of the following is the ratio of ¥1°7 v to 1502 closest to?

1. 1:1

VZ:43

2
R
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FHETAN Xy, %2, Xio0 HR ¥i, ¥z, 1z0 F AT YA § R AT F A=
fames @ §1 D127 & Py @ 9w Tefefad @ @ B oS

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

1 always divisible by 6
2. always divisible by 9
3. never divisible by 4
4

never divisible by 5

T Z1-3&T $T TEar ¥, 3T &0 & A9 & g2 onar g gionsr g

FAI 6 & T &
g 9 s &
Fir o 4 § Bwsw A6 8
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Which of the integers 10, 11, 12 and 13 can be written as the sumn of squares of
four integers (allowing repetition)?

1. Only 10

2. Only10and 11

3. Only 10,41 and 12

4. Al

qeieRt 10, 11, 123K 137 & B 9 qoffet & oot & &9 & foan =
HRCT 87 (R 3 §1)

1.  &ad 10
2. had 10 H#T 11
3. @aw 10,11 3T 12
4. @
2,
I
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il
4
Olbjectve Cuestion
13 TO4013 2.0 0.50

Which of the following powers of 3 is the largest factor of
Ix2x3x4x %307

9. g0
2 313
I
4. 1315

efafaa 3 F o & &
1x2x3%4x..x30 & W T5T 0T Hiel-A1 £?

1 ; 3‘[".1
2. 313
3. 31+
4. 31d
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Four students Akash, Bikram, Ramesh and Dewan joined a college in 1991,
1992, 1993 and 1994 but not necessarily in that order. Each student joined one
of the four departments, viz. Physics, Chemistry, Mathematics and Biclogy. No
two students joined the same department. 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

ar femfiEt e, fwR, @ R dam & e wae A& o 1991,
1992, 1993 T 1994 &, TFg maegs = ™ oo 77 &, w3y form w3
feardft ar faomd, st e, s B9, e 3R e fae=, #
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e & 1 $I & v Bl & o see A wawr a9 T e
st s & 371 I A flaw & 1 ad ag waw foar By e
famer & a8t 371 1992 # waw A aren faeanedt faw fwmr & Sur &7
sifew e
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In the following finite sequence of integers, how many terms are divisible by
their immediately preceding terms?

834035059099045633572399

e L B =
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In the figure AABC and ABDC are similar.

A AB=150 B
Then 8D = ?

8.0
7.2
7.5
6.0

1.

2.

3.

4.
faw 77 B A& aABC 3T ABDC HAET EI

C
a0
L
BC =80
A AB=150 B
a9 D=7
1. 8.0
2 7.2
3 7.5
4. 6.0
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Tweo cylindrical candles have unequal heights and diameters. The shorter
lasts for 13 hours and the longer for 9 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
3 913
4. V5:3

gl da-e ArAafadt 1 Fa g oow e aw wwAe § ol el 13
HE oF Foal & Y &dr ey 9 6 9% Faa B T 0 & AT W
o A & MY 5 g9ef F mearg 39 FOEdl oF HAE & A #)
ﬂiﬁfﬂﬁwﬁﬂﬁﬂaﬂqﬁmﬁ?

1. 1:2
2. 13:18
3. 913
4, +5:3
i
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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. T

U gedr Sfafee o= & fes MY stk ¥ oo fF 3w gee @ & 8
ofg 9 v feF @ 3 FEE o eew 8 RBAT & sw A ¥ ol 9w

ar fleRl & JH & & ool 1 WG arer Rt & o §
1. 4

2 5
3. 6
4, 7
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The following 13 ebservations 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
Mode = Median < Mean

. Median = Mean < Mode

A 22 13 duror 13 A F e w7 (amu S o) E
65,61,63,65, 61,60, 65,83, 65,84, 61,65, 62
yvas AR F BT FeefEa 7 8 Fia-91 527 87

1 Ht'q'=ﬂ'lﬁ'=1$r'=ﬂ'§ﬂ$
- mﬁmza@$=mv
3. a§w=:=rrﬁﬂa¢r<mﬂr
4 mﬁ’:aﬁr«:mzrcagﬁa:

B oL h o
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Consider the equation 3% — 3¥ = 3*. A solufion to this equation with x and y
integers

satisfies x = 4, v = 4
satisfiesx > 5, y = 3
satisfiesx > 6, v > 2
is not possible

FARFTOT 37 - 3 =3¢ W AR I 37 w0 oA« ARy F ol
g o

1. FICFAMEx >4,y >4

2 HAJEHFAEx>5y >3

3 FlEWALx>6y>2
4

wHT 6B
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Consider the following subset of [R:
U={xeR:x*-9% +18<0,x*—7x +12 <0}

Which one of the following statements is true?

1. inf 7 =85.
2, infl =4.
. inf U =3.
4. inf =2
R & fereT Iwmeeas W A &4

U={xeR:2*-9x +18<0, x> =7x +12 <0}
P FETAg S orEcgE?

1.  infu=5.
2. inf If =4,
3. infu=3.
4 infUu=2
ey |
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Let X be a non-empty finite set and
¥ = {f~10) : 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 ta ¥,




A & X o e aitfAe weaT € awr

Y= [f"L(0): f,X T FI5 axdia® A ael Bedd g}
A Fu=l @ =l W wew 87

1. Y U HuRAT ey g

2. Y &2 yagg £

3. X®Y A UF UHH H=OR G B

4. XY H 0F oW Fad £l
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Consider the following infinite series:

(=1}

sin(nm/2) . 1
{a}z ol {bJ;IGR{1+F}L

n=1
Which one of the following statements is true?
12 (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.

e g Aot ot Ean =1

o sin(n/2) % 1
(@ ZT (b) ;Iog{1+ =

Pt A ST wrE g
1. (a) 9w & sifea (b) HFardr 781 &

2. (a) #iFErd FE & ofn (b) wiEET R
3. (a) @ (b) @t Tl £
4.  aFdr(a) wEErhd s a3 & (o) wiEad g
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Consider the sequence (a,),=,, where a,, = cn;([—l)""—: +==). Which one of
the following statements is true?
1. limsup a, = st
2 limsup a,, = 1.
Fl—sam
5 1
3. |lf:'.|f£]] Ozn = 3-
4. limsup ay, = 0.
Fl—=si
ITFA (a,)yzr R AAHE, T @, = cos (-1 +25) )
T FET W ST AT 87
1. limsup a, :E.
=0 z
2. limsup az, = 1.
=0
3. limsup gy, = E
T =e-00 2
4. limsup g, = 0.
S
1
azr |
A3
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Let f: R — E be a differentiable function such that £ and its derivative /' have no
common zeros in [0,1]. Which one of the following statements is true?

1 f 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.  fIZy=0.




A & fR— B UF OO HEFAAT Fold £ A [ T9 6% Hahad [
F[0,1] & Fg Iafacs 7= 79 ¢ T FuA A @ FF @ a7

1 [01] 3 £ &N e A o B

2. [01] # f& HOw F Hftes aRf@T g £

3. [01] F [ & e T E

4. fA=o.
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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 fi{x)?
1. F(x) has exactly one real root.
2 F(x) has exactly four real roots.
a F(x) has at most two real roots.
4 F(x) has at most one real root.
A B f(x) areatas aqonE aren % Fed agug #1 A= & f() 7o
UF IEAEF J ¥ aW IF 7T WA | f(x) F wh 9f-y@sast F) F
AT T a4 & 8 7 @ = &7
1. F(x) & $ UF awdias qd ¢
2. F(x) & Fo 9N adias 74§
3. F(n) & 3o & 3o & aafas A &
4.  F(x)# 30w 9 #fts wF aeafas qF@ ¥
Ay
1
Al 3
Al 3
AL,
4
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We denote by [, the n x n identity matrix. Which one of the following statements
is true?

1. If Ais areal 3 x 2 matrix and B is a real 2 x 3 matrix such that 84 = [;,
then AB = [5.

2 Let A be the real matrix {Zi i

entries such that AB = I,

= Let A be the matrix G é) with entries in £/6Z. Then there is a matrix &

with entries in Z/8F such that AF = ;.

]_ Then there is a matrix 5 with integer

4. If A is a real non-zera 3 x 3 diagonal matrix, then there is a real matrix B
such that AR = I5.

€ n x n dcdAS I H 1, @ Wiese w1 8| e Fuw & @ St @
|eT §7?

1. °fg A vF 3x2 arafas 3egp € 9w B uH 0@ 2 x 3 aRaies
3egE & & BA=1, 8, @% AB = I, g

2. W By A awetew sregg (1 3) &1 @ quites wfafeeat & v dan
HEIE B g0 T AB =1, &1

5 Aﬁg;ﬁgﬁqﬁﬁﬁmw@ ;):.cn;'rmizfﬁzﬁnﬁﬁ
T T UEr HEgE B Aen fF AR =1, &

4. IfF A TF AW 3= 3 FFotanegy € Y o U@ areafas wegg B

gem R AB =1, @
e
1
AT
A3
e
4
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Let A = (a; ;) be the n x n real matrix with a; ; = ijforall 1=24,j < n.lfn =3
which one of the following is an eigenvalue of A?
1. 1
2 n
3. i+ 1)/2

4. n(n+ 1(2n + 1)/6




Tt &5 A= (a,) T nxn aatae FgE & F6 T 1=ij=n & B
a,=ij k=3t a@ e # ¥ 4 71 o 3T Fm =0 geme
1. 1

P n

3 nln -+ 1)/2

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

Ad
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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 FuEt # & Sl §r s &7

1. #IfE (rank) 2% &) 2x2 adfas HIeggl & Uha A e (rank) 2
g &

2. IfE (rank) 2% & 3x3 ardfaF HEGEl & IUAHS H FE (rank)
it & #ftw 2 gl

3. &IfE (rank) 2% & 3x3 TEATEF HTEGET F UGS H FE (rank) FH
HFA 2 gl gl

4. T (rank) 1 & 2T 2x2 adids ITeggl 1 DA Y- &
THAT El

Ad
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Let A be an n » 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 C".

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

a All eigenvalues of 4 are real numbers.

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

A & A wfFey oot &1 $E nxn Iegg b1 AR a4 T T
FUAT H H FlT 7 7T 7

1. A# " # 7 A e sgEAfe 78 2

2. A # an-3 faar & wE Wraw svaEte §

3. A& ul yfeeas A awafas s=rd £

4. a2 &FCFa-1 G H RS v IgwAe 76§

Let (—, —) be a symmetric bilinear form on R? such that there exist nonzero

v,w € B2 such that (v,v) = 0 > (w,w) and (v,w) = 0. Let 4 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 4 = 0,

4. There exists u € R*, u + 0 such that (u,u) =

A R RO (-, —}ﬁﬂﬁﬂﬂﬁﬁﬁﬁﬂ?m%mﬁﬁv@aﬁﬁ
pweREFR (v,v) = 0 = (wow) T (rw) = 0¥ A= &F A9 FUR +
TEH & 30 eAiiE® 9 &1 wialaiteg F e 2 x 2 aidas aatad
g A B @ ot 3 @ = @ owew @2
1 A=0.

2. &IfE (rank) A=1.

3. &ife (rank) A=0.

4 THr u e R, w08 Hs AT (uu)=0 &

Al
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ForaeR letd, = (—1 2 —].), Which one of the following statements is true?
0-1a
1. A, is positive definite for all a < 3.
2 A, is positive definite for all a = 3.
3 A, Is positive definite for all a = —2.
4 A, is positive definite only for finitely many values of a.
2=10
aemtmmﬁuuz(—n—l) ¥l T FuEt A @ i @ w2
0-1a
1. #f a<3 F WU 4, gaeaF A g
2. W a>3 F WU 4, gaeAF WHiiga g
3. #ir o = -2 & T A, ueRs =ivaa #
4, UH oo fv A, vaeAs Afvaa & & g o &
ity
1
.-'LEJ
A3
4
Ohjective Question
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Let H = {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}.
F(H) n H is countable.
f(H) is bounded.

oW N

F{H) is a convex subset of C.

(5]
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A F H={zeC:Im(z) >0} T 3T Faaa & Afds F=wan & aor 7=
o fiC—C & f(z) =e” galr TN foar amm g1 B st # @ &l
| wed 87

1. F{H) = C\{0].
2. f(H) n HIvET #)

3. f(H) aftEey &
4, L f(H) TF ¥T7E (convex) ITHH==T ¥l
y
1
.-'LE:
Al ;
gt
4

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 C, and let n, and n,
denote the number of poles and zeros of f inside C, respectively. Which one of
the following is true?

1 I
. ok Laz=ng—nt1.

2
1 i

2. S Zdz=mg-m-1
1 {zF) o

3. EL‘ sz— fig — M.

il =z . _
4. zm_'r;: = dz = n, — n,.

T 5 ST geF C AU 3EG HA: & HAGte o Ol 0F fagd FEead
Wik TR Tan T S oAt pm k dr A &

TS 9T (pole). W ¢ & AT f & yET v g H FEW FAU: N0, 0y
g Bew # & ot mome §7

T #Iﬁ%dz—nu—np+1.
2. 2;[_{‘_ [i";'r dz = ng — ng — 1.
3. ﬁ-{c [zr—"?l dz = ng— np.
4. ﬁfc [zz—'?r dg = fy — Ny

LA
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Let f: € - € be a real-differentiable function. Define u, v: B* - R by
ulx,VI=Ref(x+iv)and v(x,¥)= Im f(x +iy), £.vyER.

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

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 Vu - Vv = 0 at every point, then f is an entire function.

A fF f:C - ¢ FE aaas-Hahadg Bl 8l u,v: B2 > R # v, yER
& T ulx,¥) = Re f(x +iy) @M vix,y) = Im f(x + iy) ZaAT gi{HET i)

A F Vu=(u,,u,) WO A PR Faw ) P A d AT @
HEITFT: Teg &7

1. . GECH U ST WM TR aF u=c dv=c, Wowog &d &, &
wifaw gt &1

2. ucd® favg W Vu-Tw=0F%I
3. o #% T SR Bow ¥, a9 9% Reg W Yu- Vo =0 §
4. e vAF Reg W Vu- Vv =08, dF [ 0F §aT ddF wo

Ad

3.0

3.0




How many roots does the polynomial
Z100 _ 50230 4 40220 4 Gz + 1

have in the opendisc{ze C: |z]| < 1}7?

1. 100
2 50
3. 30
4 0

E et

=

2 — 5025 + 402" + 62+ 1

¥ Fga afFs {zeC: |zl <1} & Fras 7@ §2

1 100
2 50
3. 30
4 0
1
Az,
A3
i
4
Ohjectve Question
37 TO4037 . : . , 30
In any class of 50 students, which cne of the following statements is necessarily
true?

1 Two students have the same birthday.

2 Every month has birthdays of at least five students.

3. 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 frmtiat & frelr o men & oo oot # # Sty = srmTEs: s B
1. @ Fraidat = sewtae o & E
2.  UShE A # I ¥ oR ue Rt o sewfie o &y

3. Tmr #E A § Temd w9 ¥ ox uw it & S=aie
g &

4 UEH BF FEE! (FFad ¥ ) & e @R ¥ oF 25 frafdat @
SRR BT &

Al
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Objectve Cueston
38 704038 30
Let & be any finite group. Which one of the following is necessarily true?
1. G is a union of proper subgroups.
G is a union of proper subgroups if |G| has at least two
distinct prime divisors,
3 If &7 is abelian, then ¢ is a union of proper subgmups
4, {7 is a union of proper subgroups if and only if & is not cyclic,
A & ¢ F1% oRfAa v & e # § FiF-a waasa. v 87
1. G 3fa 9w & A B
2. G 370a 3UEAEl @ A@FFeA § O |G1F FH O &4 o T e
HTAH B
3. o6 wEE §, a9 ¢ 39 3Twegt F wiEEeE g
G 37 ITHAET F WEFFEES § I 3N Fa@ AR ¢ TR A€ E
",
1
Az,
LES
'
4
Olbjectve Cuestion
3| 704038 ; _ - 30
Which one of the following is equal to 137 4 237 + 337 4 ... 4 88% in E/B9L 7
1 i3
2. —BB
a. -2
4. 1]

/89 A A @ ST & 197 4297 435 4.4 88% & T &7

1
2
3 -2
4
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Objectve Cueston
40 704040 .
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 €.
2 K is an algebraic extension of d}.
3. C is an algebraic extension of K.
4, The smallest closed subset of © containing K is NOT a field.
g st T R c R EER S A F e F3sRasmwa K &
St B # ol 7f ¥ B FwEt & & FF @ aawsa: w59 §
1. CcHKETA &
2. K& Q = dohy B
3. &9 K % dehe REn g
4. K ¥ yafdve #X aten ¢ # gE9 ool §9d IUeAca 87 ag §)
sy
1
Az,
A3 4
4
Oljectve Cuestion

41 TO4041




Let f : B — [ be defined by
{(Fx}zsin{le x € (0,1),
flx) =
0, otherwise,
and f' be its derivative. Let
S={ceR: fl(x) = cf(x) forall xE R}
Which one of the following is true?
1. S=0
2 5 # @ and § is a proper subset of (1,ca)
3. (2,00) is a proper subset of §
4 Sn{0l1) =0
A f:R—-R T
{ (1-x)sin(x®), x€(0,1),
Flx) =
0, e,
garr aftsnfa fear = & awr o sEE daEes & AW B
S={c eR: f'(x) < cf(x) 8 x € R FAT}
gl o & & =l @ W 27

T 2
2. S+ 0 Eauws, (=) 3Ed 3I6HTT Bl
3. § & UH 3O ITEHTET (2,0) &l

4 Sn(01) =+ @

AZ .
2
Al
3 a
3
e
4
Objectve Queston
41 TO4042 3.0

The smallest real number A for which the problem

—y"+ 3y =1y, »(0) =0, ym)=0
has a non-trivial solution is

1. 3

z 3
g
4. 4




Objectve Queston
43 TO4043

Ty o1 greatas g A TEus B R

—p" + 3y = Ay, y(0) =0, y(my=0

F U IS 56 §, P A E?

1. 3
2 2
.
4. 4
iy
1
AL,
}-'Lis
|
4

The following partial differential equation

2 d%u 3 a2u ,Jﬁzu du
dx2 x}rﬂxﬂ}r L dy:  dx

1. ellipticin {(x,y) e B? : y = 0}
parabolicin {(x,1) ER* : x = 0, y = 0}
hyperbolic in {(x, v) € B2 : xy = 0}

M

parabolic in {(x, ) € B? : xy = 0}
o WRF HaFa FHET

i u a*u d*u  du
i o 7 B s s
dx? . dx dy 3y dy +ﬂx

1. {(xy)eR?:y >0} # drigedta &1

2. {(x.y)ER?:x >0, y> 0} # Raaas ¥
3. {(x.y) € R?: xy = 0} # Hiawaatd= &
4. {(x,y) € R?: xy # 0} # Wadas gl

4

A3

Ad

3.0

ﬂu_

dy

ﬁu_

_5_0
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43 TO4043

Consider the Cauchy problem for the wave equation

Pu  'u

g ﬁﬂ}, —m<x<om, >0,
_1

u(x,0) = [E{ =, f:g

{;—t:{x,l])=xe"rz, xeER.
Which one of the following is true?
1 Elnn}:u{E,t]=1
2. !Lﬂ“{i‘] =2
> im0t

4, !in;u{S,t] =

TRAT HAEROT
d*u 4&311 0 0
T T e L
AEE
u(x,0) = {e[ Xt e~ f 0,
0, x=0,

du o
H{x.{l}—xe , x e,
F for e Faea o e &) B 7 & s wr w2
1. limu[ﬁ,r]:1
2. limu(ﬂ,r}=2
% IuG=;

4, limu(5t)=0
E—+in

Al

A4




Ohjective Question

46

TO4048

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

i

y JET L
— =[x+t 2y +1 1)=1,
o= x+2y+1L y(1)

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

1 1.50
2 165
3 125
4 1.15

HT= (step size) 0.05 aTel Ao Rt 1 3R o gU wifFE AW wEen
Y o T y) =1

& FAY FT x = 1.1 W HATAT A § (AT F & T )
1. 150

2. 165
3. 125
4. 115

The cardinality of the set of extremals of

1
Jiv] =f (') dx,
(1]

subject to

1
yO=1 ym=6 |[yar=3

n

is

1. 0

2 1

3 2

4 countably infinite

30




y(0) =1, y(1) =6, [[ydx=3 ¥ i

1
Iyl = j o' dx
i

& THE & AHeAd # AO-HE §

1.

e

Al
Ad

Objectve Cuestion
47 TO404T

0
1
2

IR AuiET

The value of A for which the integral equation

has a non-zero solution, is

1.

2

3.

4.

F

1#e2
r
leg?

4

ed-1q

2

el-1

i
y(x) = AI xZe*y(t) dr
o

A F A e BT 5EEe §EET

1
y(x) = AJ xZe Ty () dt
]

F1 TS YT T ¥, T §

1.

2

4
1+e2

z
1+e2

S
ad-1

ed—1
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Ohjective Question
48 T04D4E : : _ 30
Let g denote the acceleration due to gravity and a = 0. A particle of mass m
glides (without friction) on the cycloid given by x = a(@ — sin#),y = a (1 + cos &),
with 0 < & = 2. Then the equation of motion of the particle is
1. (1-cos8)d += (sind)(6)* - L sing = 0
2. (1-2cos®)i + (sin6)(@)? 2 sing =0
3. m(l—2cos8)d + (sind)(6)* + = sind = 0
4. m(l-2cos6)d + = (sinB)(6)2 —= sin6 =0
A & g TEET o # AfEsE T § aW a > 0§ FAE m #w TS
FOT(<f<2n & AY x=a(f —sind), y=a(l+cosf) ZFAT BT 71T oA
9T fEwida (e adon) g &1 a7 For § afg F g §
1. (1-cos6)f +3 (sing)(6)? - L sing =0
2. (1-2cos0)d + (sinB)(6)* = sinf =0
3. m(1-—2cos8)d + (sin8)(#)> +§ sin@ =0
4, m(l-2cos8)d + ?[smE](E'F - f siné =10
M
1
Az,
A3 4
At
4
Ohbjectve Question

40 TO4040 3.0

L

(5]




Ohbjectve Cueston
50 TO4050

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

My (ty,t3) = (; + = eh )2 (E '4'l Er") :

: z
1) G +2 (tut:) €R

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

i 1581
; 3456

2 1875
; 3456

125
3 —

3456

333
4. ——
3456

A T (X,Y) 0% Tefos g ¢ S 5aea 3 S S
3

- | .
Myr(tui) = (3 +7¢4) (Z+ze2), () €R

4 4 6 6
glarpx+2y> 1) Fame B
1 1581

' 3456

1875

2. -

3456

3 125

' 3456

4 3331

3456
ey |
i
AT
.-'L];
Ata
4

Let X;, X2, ..., Xo, . be @ sequence of independent and identically distributed

{i.i.d.) random variables having the common cumulative distribution function (cdf)

(0,  ifx<s
Flx) = [1—;.—5-1, ify>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. ImP (F<r<3)=1

TE=00
F

2 ¥Y,—=5asn —w
d

3. Zp—+Zasn—-w

4. %irgn P(l<Z,=<2) =d(2) —d(1), where &) denotes the cdf of 2

(5]
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Ohjective Question

TO4051

AW R XX, X, . BT FO e e (odf)
5% 0, g x <5
F{x}_{lue"‘". x5
Al FEdAd: BAdied (iid) ARfTe® W F UF IFTEA g
& ¥, = min{X,, X, ... X}, Zy =V (¥, -5, n=12,., & @27 &% A=®
THIAT dartfees of &, 09 Be st & ot @ owem B2
1. ImP (3<r,<3)=1

=00
2. }’rﬂiEﬁn—hm
d
3. Iy—= ZdEn o o
4, ]imP(l{zn{Z]:di(Z}—'i'[]j,EF?Z*Mfﬂ'ﬁf-}mﬁﬁq

=0

faram aram

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

01 2
o/ 1
3 El 0
p=1]1 1 :
2 2 0
2\0 0 1
Let pv) = ((g}ﬂl)] be the n-step TPM. Then which of the following statements Is
true?
1. limpM =1

TE—0
2. The unigue stationary distribution of the chain is given by (%% U)
3. {1,2} forms a closed set of states

4 limPM=1

=+
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i wAET A AEer W AR St s e fufy At (0,1,2) § @
HHAVT WIAhaT Hedg (TPM) et &

01 2
2 1
iz 2 4

eyl a2
lllu

2\p 0 1

A R P = ((B)), neereor TPM #1 o R el 3 ¥ et 6 wew
27

1. 1mpP=1

Fl=sam
1

2. s@dr # e T de (3,5,0) g@nr Rar aww d)

PR

3. {1,2) FEENTHT HT FHeAT T ¢

GG
1

A2z

| 2
3

il
4

. 30
Suppose X ~ Poisson G) Then which of the following statements is true?

1. PXx>9) =2
2. PE<i==
3. E(X—i)i-‘-_‘-'u
4, ?1 X ~ Poisson (ﬂ)
mﬁﬁ:x-Pmssnn(i) ¥ oF e FuEt & @ i @ a2

4

11
1. PX>9) 23

11

2. P(X<9 =g

3 et e

12

4. T X~ Poisson (2)

12




Objectve Cuestion
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TO4033

(=]

[=]

[FT)

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

.I-'l.‘
W y3 ifx >0

fldd) =16 © :
0, ifx=10
where 1 = 0is unknown. Let T = ¥% . X; and i 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 xZ, denote the
(1 — a)** quantile of ¥2 distribution. Then the test i rejects H, if and only if

1
1. T Xisoos
2, Tr= i Xia098

1
3. Fa= Yiro0s

1
4. T=< = X§+.u.95
At & aTifear geica B

At Ax 3
Gy ={g & X x>0

0, afEx<0
are AT ded A X, X, . X TS uefEes uitgd § 6T A > 0 A ) A
f& T=32, % ¢ aw Fvswia afEwewar Hped=1 &t dsfcos aftwean
Hy:d > 1 % feey e &t & AT 3089 o = 0.05 & UF-FAR: dFaaq
qitEToT § §1 A B g, e ol e ot v & fw p des (1 - a)af
fawrss Mt swar &) o9 ofteor @ oftsemar B, F T sl Fae @i
HEIFR FET A4

L o
4. T =3 Xaup0s
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Olbjectve Cuestion
55 TO40535

Forn = 2, let ¢,, €4, ..., £, be independent and identically distributed (i.i.d.)
N(0, %) random variables and

i=ia+i*a®+e, i=1,..,1,

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

1. (Bl Dhaih. T 0N)
2. (IR, Y, Ik, Y, ZN, 1)
3. X, iF, I, 71 )
4. el BN
n=2 % v, 7 & 65,6, TaOIT: AASET (iid) N0, %) TRREE
o § a
i=ia+ita®+e, i=1,..,n
T o>0TMaeR AT TAT §| da T A & (e0) & Fv =
wgFaa: sferss ey sfeds &7
1. (ZL ¥ Ik 0%, EL, 2 F)
2. (BLNW.IL.0 EL,. %)
3. Pyl B, V)
o Eha i Zhi )




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

=] Ietal

otherwise

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

i
(I ¥
n
2 I x;
n—1
3. T IR Ink
2 n
4. -23r.mx;

n=2 F o, 7= F aoffsa o9 wo7

_{8xt, D<x<1
f{xlﬂ}_[ 0, P

ael g ¥ X, X, X, TS O ufaesl & 56l 6 > 0 S A wad
Eu‘-ﬁig ¥ v e @ Fi9 O1 vh-aEEa: F=gHaH R A

HFoF 87
1
;I —; f=1]HX!
n
2. Bl InX;
n=1
3. TER,InX;
2 o
4. —;EE=11I'|X,-
i
I
.-'LE:
2
A3,
5 a
3
Aty
4
Olbjectve Cuastion
36 TO4056

The probability of getting a head in fossing 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(5,5) and the sguared error loss function, is

1.

Bk M= W ~1]Ww




fawsr Jomes o w3 fr olRsar p 8T pe (0,1) &) s #1 25 a0
TadT ¥ # 3o orar ¢ BEd 10 1 R amar 81 q@€en Beta(s,5) U
affta IR afer werr & wden, p AT FEE §:

1.

e B Um e =W

Objectve Cuestion
37 T405T ’ i 3
Consider a linear regression model ¥ = o + fx + £, where o and § are unknown

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

?f = 1.5 + D.E I'r'. f. = 1.2.“' ,1['.
1 2 L , (e 2
Suppose that 12, (y; —=X12,y) =5and X% (x,— =11 %) =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. 0.77
4. 0.84

L]




IF T AlEA Y =a+ fx+ ¢ W AR &Y, S5 o 19 4 HE WS E
aw « AeREE gfe & Twer Jew o ¥ 10 FEEE dEi (v, ), 0~ 1,10,
& W OT, OLS T ST T §U HH{EE Am ¥

¥,=15+08x, i=1,2, .. 10

amt @5 20 (v —ﬁzj';ﬂ;)* =5am X (x - %Eﬁlx})z g
FAMEITSE A0S (WA R?) (@R & a6 & e a6 faeed

T W) T AW E
1. 0.74
2. 0.83
3. 077
4, 0.84
.y
1
AZ
Al 3
4
Objectve Cuestion
58 TO4058

Fornzp+1,letX, X, . X, be a random sample from N, (EE) peER"and ¥ is

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

1. W,mn-1%)
Xi

b

el

XE"I:-J.}F'

A N, (1,5) @ X, X, - X, T Aelos wiaed &, 5§ pe B nzp+1am
L UF UalcA+ @A smegy ¥ aﬁ2=fz]‘=lgaﬂm=zrﬂ{§i—g{gj—gr
g o9 Trace(AL ") T aea A=A

1. Wm-15)
7 X5

3. o

4. Xgit-i}p
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Objectve Cuestion
&0 TO4050

In a Latin square design, the degrees of freedom for the sum of squares due to
error is 42. Then the degrees of freedom for the sum of squares due to treatments
is

1. 6
5 F
3. 8
4 9
ﬁr{ﬁiﬁﬁﬂaﬂﬁaﬁﬁﬁﬁﬁ:mmﬁﬂiw#ﬁmmmﬂ &l
a9 ITERT F FHOT FAT F AT F U T@esy Fe

1. 6

g F

3 8

4 9
£
1
AZ
Al
-
4

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

Then the optimal solution of the given problem is

¥ =T =5
3. x'=3,y" =8
4, x*'=4,y'=8

2
1
Lh




I vamEs gEEn
Maximize z = 3x + 4y

TS, x+y <12, 2x 43y <30, x4+ 4 <36, x=0,y=20 APARFTI = &
T AT S S OA A B

1 xX"=6,¥y"==6
2 =7,y =5
3. X*=3,v=8
4 X*=4,v" =8

Al ,
2
A3
5 3
3
e
4
Multiple Fezponze
6l TO4081 4.75

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

for m # n. f £ = Uy, 4, then which of the following statements are necessarily
true?

1. A, is finite for every integer n = 1.
2. A, is finite for some integer n = 1.
3. A, is infinite for some integer n = 1.

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

I ffF 23 #Pea sungeadl & A% TR (4], SA VAR ERF men &
T 4, nd, -0 ¥ % 2 -u,., 4, & o0 O et # @fF § sowTea:
wea

1. A, Wcds quis n = 1 & B ofifie &
2. A, e quis n = 1 & B oftfas &
3. A, T goiE nz1 & B aofifea &
A, USE QUi n = 1 & A oo (oftfe o st &

b

Al

(=]

(=]

LFE)




Multiple Fesponse
a2 TO4082

Multiple Fesponse
a3 TO4063

Ad

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

1.  There exists an integer n = 1 such that n? slni Z 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.

A 6 2 U aeatas HEd B B wue @ Fi9 @ 5
1. oF PiF n21350 51 & & n? sin> > x ¥

2. U QUi 0= 150 9PN B R oncoss = x E

3. UH PiEnz 158 9ER g fine = x ¥l

4. UH qONE n =230 ¥EN & & nllogn)™* = x §

Ad

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

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

4. f need not be onto.

A & 0 Hod Bed R RSH YRR £ @ vy e B & B
If(x) = F()] = log(1 + |x — y|) &) o= Fuat & & =7 & wew §7

1. f WEvasd: UhE g

2. [ TS B HEmH AL E
3. [ WEwmEa: o g

4. [ HEOWE @ HEES A6 g

0.00

0.00




Mulriple Fesponse
G4 TO4054

Multiple Fesponse
a3 TO4065

Ad

Let ' : [0,00) = [R be the periodic function of period 1 given by

f(x)=1-|2x-1] for x € [0,1].

Further, define g : [0,90) — R by g(x) = f(x*). Which of the following statements
are true?

1.

2
3.
4

F is continuous on [0, =),
f is uniformly continuous on [0, e2).
g is continuous on [0, o2).

g is uniformly continuous on [0, eo).

TF A e [ [0,0) - R [5Es madwe 1§ 1 B gann oftenia
fapar S #

x €01 FRT Fx)=1-|2x - 1|.

HEA g:[0,0) = R & g(x) = f(x?) garr ofEnfea fer o &) s suat
# #i & @ §7

2

A4

[0,20) WX f Fad Bl
[0,00) O f UH-FHAS: Had £l
[0,0) 9 g TAT &l

[0,00) WX g UH-HAALS: Fdd &l

0.00

0.00




Let (£, be the sequence of functions defined on [0,1] by

fu(x) =" ]og( . Zﬁ)

Which of the following statements are true?

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

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

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

A B (f)ye, ToAl @ IGEA ¥ F [0,1] T

falx) =x" lug( l+2”f;j
Zrr afpnfa &) By Tt F Sl @ wew #

1. [0,1] 9% (f,) Torgar #iwfE e &I

2. [0,1) % ¥ed IUEH=EAl W (f,) TH-HAES: HINARA ga & afed [0,1)
T e

3. [0,1) U (f,) T-waAT: afRwt o & e [01] @ aE
4. [0,1] OT (f,) TH-HAAS: HElE 2@ E

AZ,
| 2
s
3
|
4
Mulriple Fesponse
il e For a real number A, consider the improper integrals e
T odx _ [Tdx
I = ) a-or K = : =

Which of the following statements are true?
1. There exists X such that [, converges, but K, does not converge.
There exists ) such that K, converges, but [, does not converge.

There exists A such that I, K, both converge.

Eal N

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




Multiple Fesponse

&

TOH087

Tt areafas w&ar A & v, 39 @Awa! (improper integrals)
e 1 dx o
il o (1—xP il T

o HEr w1 P Ut # @ =9 @ T £

1. 9 @ & &, #RERE e & dfE Kk, wieRa 79 e §
2. % vw A K, HRERE o &, A 1, 3TFwRE a6 g #
3. #E U & R Tk, O wEeRE o E

4. wE Wit aarn INT Gk 3FEiE o &

Ad

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

_ (sin{logx) forx =0,
f[x]—{ 0 forx =10

has a discontinuity at 0 which is NOT removable.
3.  The function f: R — R defined by

[el forx < 0,
flx) = 1 e/l forx =10

has a jump discontinuity at 0.

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

0.00
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TH40S5E

o o 7§ Fi ¥ 7w §7
1. = garn ofenfe oo R R
f[szl[r] s'm% x =0FTT,

] ¥r=0FRmw
F AT 0 9T v HEag § ST 39T #

2. o ganr aRETE waw f:[0,00) - R
_[sin(logx) x # 0F @,
f ={* ¢ = 05T
¥ T 0 0 UF @ &S s adt b
3. = Em oftie ves R R
[ el= forx-::ﬂ.ﬂ?ﬁ'l'ﬂ'.
fx) —{ glir+l) fory = 0& @y
& fe 0 v cof-smEiae ¥

4. #7& F £, p:[01] - RIREEY F=or F & v €1 o e fg F
HETacar FT FEar ¥ias § wiOs o g

For real numbers a, b, ¢, d, e, f, consider the function F: R? — R? given by
Fix,y)=({ax+ by +c.dx+ey+ f) forx,y € R
Which of the following statements are trug?

1. F is continuous.

2. Fis uniformly continuous.

3. Fis differentiable.

4 F has partial derivatives of all orders.

FreaTas eI a. b, c.d,e f F BT A9 2 0 vea £ R - RE O AW
FI

Fix,y)=(ax+by+cdx+ey+f), x,y € R F o
foo waet & @ Fia & @ 2
1. F@dd gl
2. F US-@AEG: Had gl
3. F y@&o=g gl
4. F & |3 ®TEAT (orders) & AT dawert £

0.00
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For a differentiable surjective function f: (0,1} — (0,1), consider the function
F:(0,1) % (0,1) = (0,1) x (0,1) given by

F(x,y)=(f(x).f (}r}]J ¥ €01 If £'{x) # 0 for every x € (0,1), then which of
the following staterments are true?

1. F is injective.

2. fisincreasing.

3. Forevery (x', ¥ € (0,1) x (0,1), there exists a unigue (x, v) € (0,1) = {0,1)
such that F{x,y) = (x',¥").

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

U Hashole 1 HTeae! Bl f:(0,1) — (0,1) & faw,

F:(0,1)x (0,1} = (0,1) x (0,1) WA & 3t #rtad &

Flx,y) = (f(x).f(). x.y € (0,1).

ofg v x € (0,1) F U fl(x) =0 & o7 = Fuat § @ #i9 @ ow &7

1. FUuss &

2. faIEAEA B

3. W (x.y) €(0,1) x (0,1) ¥ AT, ¥ oF (x,v) € (0,1) x (0,1) 5
o B Flx,y) = (2, v B

4. @ (x,y) €(01) x (0,1) & THT FFYOT IHawherat DF (x,y) Sohaold &

Multiple Fesponse
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Suppose that f: [—-1,1] = R is continuous. Which of the following imply that [ is
identically zero on [-1,1] 7

1. j'_li flx)x"dx =0foralnz=0.

2. j'_11 Flx) p(x) dx = 0 for all real polynomials p(x).
3. [, f(x)x"dx=0foralln= 0 odd.

4, J'_il flx)x"dx = 0 for all n = 0 even.

A= &F fi[-11] - RAaa & B § @ 0 8 o Tt A S gwan
B [-11) 9 f FE o R

1. @M nz0& @C [ fe)xmde=08

2. wft aafas agwel p(n) & BT [ F(0p(x) dx=0 ¥
3. ®Whnz0 A & v [ fo)mde =08

4. whnzo0w\F v [ f)xde=07

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. Visthe union of 3 proper subspaces.
3. V has a unigue basis.
4

V has precisely two bases.

A= % Fus o & & 9w v o oftfae e o3ae Faferr wAfee §
foer # 8 Fia & Fua +ft go 7 2 =

1.V T 2 30 sugafeat =1 afimas B
2. v &t 3 g symeteat &1 wfEaes &
3. V& MR IEfRdE gl

4. VF F & HEW £

0.00
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Let T : B° — R® be a R-linear transformation. Suppose that

(1,-1,2,4,00,(4,6,1,6,0) and (5,5,3,9,0) 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
T* must be zero.

3. Suppose that for every vector v € R®, there exists n such that T"v = 0. Then
T* must be zero.

4. (—2,—-8,3,2,0) is contained in the null space of T.

A R T RS- R T RAAS wuewor &1 AW RR (1, -1,2,4,0), (4,6,1,6,0)

aur (5,539,0) #1 AEgla T 7 wAE §| e S A @ S @ w0

87

1. T# FfT (rank) 2 F == B

2 TR TEFE ARV ve RS FRAC W FE n § a1k Tw=0 & a& T
YT B B =R

3. I vEFE AR ve RS S RT A ES o E A Tw=08 TF T
o g & T

4. TH 7@ AT # (-2.-8,3,2,0) 81

[

[FH)

s

Let X, ¥ be two n x n real matrices such that
XY=X2+X+1I

Which of the following statements are necessarily true?

1. X isinvertible.

2. X +1Iisinvertible.

3. XY =YX

4

¥ is invertible.

0.00

0.00
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A R X, Y 8 @) nox n aRiae dep & R

XY =X2+X+1.

o et & FF & e g &7
1. Xx=gFaAoig §
2. X+I=geRAoNE g
3. XY =YX
4. YA §
1
AEJ
A3
S
4
475 0.00
Consider A = [; ;] Suppose A% — 44 — 747 + 1142 — A — 10/ = aA + bl
for some a, b € Z. Which of the following statements are true?
1. a+b>8.
2 a+b<7.
3. a+ bis divisible by 2.
4. a=bh.
A:B ;‘]wﬁwﬁlmﬁﬁ:mﬁa,bezﬂ:ﬁv
A5 —4A% —T7A3 + 1142 —A— 10/ = ad + bl
AT a7
1. a+b>8.
2. a+b<=7.
3. a+bh 2 T HET Y
4 a=hb
i
I
Az,
AES
4
4.75 0.00
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Let A be an n x n real symmetric matrix. Which of the following statements are
necessarily true?

1. Ais diagonalizable.
2. If A¥ = [ 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 F nxn TS GAAT aegg B e S # o oala @
HTEITET: W 87

1. AT &)

2. TiE T ueTeHE QUi k & T A% =8, @d A2 =1 B
3. g T ueeHs qUiish k F AT A¥ =0 & d9 A7 =0 B
4. A¥ wfr yfeeerfos F= awafes E

Ad

Suppose a 7 = 7 block diagonal complex matrix 4 has blocks ek
01 2mi 1 0
(0, (1), [:D U)‘ and | 0 2mi 0 | along the diagonal.
0 0 Zmi

Which of the following statements are true?

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

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

3.  The dimensions of the eigenspaces for 0, 1, 2mi are 2,1, 3 respectively.
4 The dimenzsions of the eigenspaces for 0, 1, 2mi are 2, 1, 2 respectively.
A & 7% 7 w=-Ae s g AaF S Es §

. 2mi 5 4 0
(0), (1), (u U)Jam (g zgz zii)a‘rﬁmﬁa:aqﬁmm

o FUET A § T | w7

1. A= dfPeeors TEIE o (x — 1)(x - 2mi)? &l

2. AT TS T x*(x - (x - 2ri)* ¥l

3. 0,1,2ni ¥ v yfEeere gaftegt & fBae sae 2,138
4. 0,1,2xni & Tov yifawow oAttt &1 @aAw w2, 1,2 §)

0.00
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Let A be a real diagonal matrix with characteristic polynomial A3 — 247 — 1 + 2.
Define a bilinear form (v, w) = v*Aw on R*. Which of the following statements are
true?

1. A is positive definite.

2. A%is positive definite.

3. There exists a nonzero v € R® such that {v, v} = 0.

4. rankd =2

A= R 4 Hﬁwﬁmagvaa“—zf—ﬂ+2amaﬂémﬁlﬁmﬁﬁu?maﬁ
Bl R W UF @IEF T (v,w) = v'Aw FT IHTNG & A FEET A R
Fie & wed §7

1. Au=TcAs AT

2. A ueeAs @fEaa

3. TRYIANR veR® TR EF (nv)=0 %
4, T (rank) A = 2.

Multiple 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.

o M

There exists a non-zero u € §F such that Q(u) = 0.
There exists a non-zero u € B such that Q(u) = 0.
There exist a non-zero u € C¥ such that Q(u) = 0.

The real symmetric 3 x 3 matrix A which satisfies

X
Qx,v.z)=[xyz] A [}"]
4

for all x, v,z € R is invertible.

giauTdr FE Qx,y,2) = x* +xy + ¥ + 2z + yz + z° W EAR FI
T Fu=t & & Fl9 & @ 87

SRR ue P ¥ HF Q=0 ¥
FE AR ueRPER Q=02
5 W AR u e O F B Qu) =0 &I
andfa® aAfAT 3x3 WgF A A AW xyze R F v
0tx.2) = ey 21 4[5
aerﬁgqmg,qzmﬂmm

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 f (nl{z) = 0.
Which of the following statements are necessarily true?

1.

P S

f=0.
f is a constant function.

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

f is a polynomial.




Multiple Fesponse

Multiple Fesponse

A B ¢ oF 3o ITEEeTE X R a9 f: € C FE wET ddfts
Tod Bl A FadT cex FRUPiF a1 s www & B (@) =0 &
= F=t A7 @ Fl9 @ T /e

1. f=o0.
2. f UF W Fad Bl

3. C ¥ OF Hed ITEACET K 50 9N § R £U(K) §Ed a6 g

f @ T g

b

Ad

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

1 There exists a holomorphic surjective map f: {1, — i1,.
2.  There exists a holomorphic surjective map f: 0, — 0,.
3. There exists a holomorphic injective map f: 0, — 0.
4

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

At = (z e C:lzl<1)awmn, = & e Fat & @ #ta & @ §7
1. F% oaaAfEEs ey 9T o, -0,

2. # qUEARTEE Heor T 0, -0, §

3. % qUaAfATE v gfaf@T fo, -0, B

4. ¥ goEAfATE o et o, o0 B
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£ dz. Which of the

=1 zk

For an integer &, consider the contour integral !, = jllz
following statements are true?

1. I, = 0 for every integer k.
2. K=0ifk =1
3. || £ iy, | for every integer k.

4. lim |l,| = e
Jim [dy] = oo

R QUi k & v, gl T U, = [ Sdz W RER 1 Eee e
AAFTH ETE?

1. wcds quiies k & faw I, =0 81
2. L*0fdREEk =18
3. wolE quiimk & AT [L] < || B

4. lim [[g] = e=.
k—ﬂ.'f.\

For every n = 1, considar the antire function p,, (=) { i—t. Which of the

following statements are true?

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

2. Forallnz=1,p,hasazercintheset{z e C:|z| = 2023}

3. There exists a sequence (z,) of complex numbers such that .Ei“;', |lzg] = o=
and p,(z,) =0foralln=1.

4.  Let 5, denote the set of all the zeros of p,,. If o, = ]téin |z|, then a,;, = o as
TESp

It =+,

4.75

0.00
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uFdianlﬂ:ﬁ‘m,aé?a‘ﬁﬁmm:rpn{z}=gg=“;—fqrﬁmﬁ|
FEsETA IR g O B

1

Ad

¢ & @¥r Hea STEHTIAl T o] H HGFA (p,)., Fa7 dedlivE
hed F TH-AEG: ARG S g

wft n = 1% fO0 BT {z€C:|2z] <2023} 7 p, 7 F [ ¥

HEEH HETH S WA (z) YRR E @ a1 ¥ v
lim |z, = o0 & TUT py(24) =0 ¥

A p, § Wl Yt F wHeg F S, § @igve B S §) o

an=min|z|ﬁ‘,ai'ﬂn—rmﬁ|_ﬂ'n—}m
ZES,

Which of the following statements are true?

1:

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

Let ¢ 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 € 6.

Let & be a finite group having exactly 3 subgroups. Then & is of order p® for
some prime p.

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

= syt A & Fl9 © wog 87

1.

A B G, T 6, W 9AT | § SEehr i (order) |G| G976,
HEEHTd B °9 G, ¥ G, T FHEERAY JEE B
mﬁﬁ:caﬂ#qﬁﬁawalmﬁﬁ:;':aacﬂ#aﬂgmﬁmsﬂ
TR E R G F T G w0F yEuat F fIRER A gl g @l e 6
F@AT flx) =x8l

A T G v AT FAE & OE §@ 339aA 8| a9 TR ey &
for ¢ & FfE (order) p* Bl

et o oftfte s ®9F ¢ & +77 ¥ FA d(|6)) Foweg € FeT d(m)
ZART m & UAICA® HIa S HearHt i Fiise B amEr g

0.00
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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. nis congruent to 1 mod 35.

3.  niscongruent to 1 mod 21.
4

n is congruent to 1 mod 5.

Ad S neZsm R EF a8 1mod 7 & §ANY & T4 mod 15 & i gAdy
T A a R A g ¥

1. 1mod3 ¥ &Y n FAIT ¥
2. 1mod35 & T n TAAT B
3. 1mod21 & @Y o TAYNW §|
4. 1mod5 F HY n FAIY E

[

Ld

Lid

Multiple Fesponse
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Let & 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.  ais not divisible by 48.
4. aisdivisible by 3°.




HEF AU & IAANa 2 x 2 SchAvTA Hegg, o wiaftear 292 # &
THE &I G @ I FTAv| afg ¢ & FifE (order) a § o e &u=i # @ ia
¥ @ea 87

1. a=E 3* @ RawsT &
2. aTgEizt ¥ Amsg
3. a®ET48 ¥ FEEST T8 &
4. aTE3® ¥ fawsw B

*a
I
22,
2
A3
3 a
3
o
4
Multiple Fezponze
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LetkR = Z[X]/(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 C.

2. For any prime number p € Z, the ideal generated by 1/(p) is a proper ideal of
R.

3. R has infinitely many prime ideals.
4.  The ideal generated by 1b{X) is a prime ideal in &.

Al R =Z(X)/(X%+ 1), aumy: 2 |X] = R G Aum-wafs (natural
quotient map) & P Fu=T & @ F9 @ Tow #7

1. € % B 3uaed & R el gl

2. Tl oft semew HET pe @ ¥ WT, Y(p) @R ARG AOTAES R FT TF
3R T #l
3. R# 3T ¥ AOTSATeAl £

4. P(X) FRT AT AOTAEA, R F TF HHST oA B

Ad
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Let f(X)=X%+ X +1and 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 [:E;'FE) [X].

2. There exists a prime number p such that g(X) mod p is irreducible in
(Yfpz) 1X).

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

4.  f{X)isimeducible in Q[X].

AW B X)) =X+ X+ 1T g(x) = X? +X -2, Z[X] & & 7g9e & e
FeAl A B T & wog §
1. wefr e wEAAHt p F AT (Efpz) [X]# f(X) mod p 3@UZ=rT ¥
2. ﬁ?mmmpiﬁm%ﬁ?ﬁfpz)[h’]ﬂ'g[)f}mndp
v E
3. QX] A g(x) yEvsa #
QIX] # f(X) IEUST ¥

Ad

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

1. The Galois group of K over [} is the symmetric group 5.

2. The Galois group of K aver (}{w) is the symmetric group 5,.

3. The Galois group of K over @ is Z/3L.

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

AR fRw =% afg FX)=X*-2eQX] & T QW f(X) & BF¥=F
87 # K c Cga 3 fer o, & e st A SR aam i

1. K& QW Medl §AF BATAT A 53 B

2. K& Q(w) W Iedl §FF TATHT T8 S5 £

3. K& W aedr WA Z/3L B

4. K& Q)T Meal G5 /37

0.00

0.00
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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. @7 is connected.

2.  If Ais a non-empty connected subset of §%, then A has exactly one element.
3. ¢ is Hausdorff.

4.  {(x,¥) e Q%] x*+ y® = 1} is compact in the subspace topology.

e wifeufadr aer B? au svaAfe wifeafad aer @° c k2 W f@en
w1 e Fuat 7 #=ta @ weg &2

1. Q? HeeY &

2. ARZLA, QFF UF FNFT FAGY ITHAY ¥, A9 A A FIF oF HT4T ¥
3. Q°EEEEF B

4, {(x,y) €0 | x* +y* = 1) ToHAT: FEUfERr & #@20 &

Al

[ =]

[FT)

Multiple Fesponse
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Let p : B* — B be the function defined by plx, v) = x. Which of the following
statements are trua?

1. Letd, ={(x,v) € B* | x* + y* = 1}. Then for each y € p(4,), there exists a
positive real number £ such that {y — g,y + £) C p(4;).

2. Letd, ={(x,»v) e B*|x* + v* = 1}. Then for each y £ p(4,), there exists a
positive real number £ such that (y — 5,7 + £) E p(42).

3. Letd; ={(x,) € B?| xy = 0}). Then for each y € p(4;), there exists a
positive real number £ such that (y — £, ¥ + £) E p(4g).

4. Let A, ={(x,v) € B?| xy = 1). Then for each y € p(4,), there exists a
positive real number & such that (y — &, +£) = p(dy).




TF B p: R - R & plx,y) = x g@w gl fifow e st A @
w7 & 7 2

1. A ={(xyeER?|x2+y? <1} & o 9T y e p(4,) § BT FE
UdAlcH® didias & ¢ BRI dlfsh (¥ —e,y +£) € p(d,) §l

2. AR A, ={(x.y)ER |22 +y2 <1} % A TF y € p(4,) F Fav F e
UATcHS: aidids A& ¢ gl aifd (y — e,y +£) € p(4,) B

3. TR A, = {(x,y) € BE |xy = 0} &, & T y € p(4,) F v g o
UHATcHe arEdidss &A1 £ B el (y —£,§ + &) € p(Ay) &l

4, BT A, ={(x,y) €R?|xy =118, o Y&F y € p(4,) ¥ fav F:E o
HeATcHS aedias & ¢ BET AR (¥ — &y +£) = pldy) &

Multiple Fezponze
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Consider the problem

¥ =(1-y)%cosy, y0)=0.

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

1. J=R
2 =111
3 J=(-11)
4. K =[-11)
FAET

¥y ={1—¥")"cosy, w0y =0
w faEr %1 3 3o & shoavs smoue =t | @ 20T =1 o wEew &
g0 & U & K & g &, O e st # @ wla F wow §7

1. J=R

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

0.00
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Consider the following initial value problem

1
Y =y+slsinp)l, x>0 y(0)=-1

Which of the following statements are true?

1.

5
-t
4.
=

there exists an « € (0, o) such that lim |y{x)] = o=
X =T

vix) exists on (0, =) and it is monotone
¥(x) exists on (0, o2}, but not bounded below
¥{x) exists on (0, =), but not bounded above

SRS A GHET

1 -
:r"r=}'+§|5in[}"}|, x>0 y(0)=-1

W AR F = 7T 7 3 F#9 & 5w §7

1.

FIS T a € (0, o) ¥ BrEF T lim [y(x)] = 0 ¥

¥(x) F (0, w) W HiEaea & awr g7 vHfes® (monotone) ¥
¥(x) F (0,0) W HfEaeT ¢, AT a7 A oimey a8 &
¥(x) & (0, ) W 3Hdca ¢, dAfba 95 I TREGY ol ¢

0.00

0.00




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

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

1. @4 =16

2. p(2)=2

3. @(5)=25

4. e(3)=3
URIENE AT THE

x?y" —2xy' + (4x—-2)y=0, y(0)=0
R fram w0 w1 oy = o(x) FE aFIET §9 § S op(1) = 1 F HIT Far
B oo U A 8§ FlF & wew §2
o(4) = 16
@(2) =2
@(5) = 25
@(3) =3

Eal -
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Consider the Cauchy prublern

du

I-l. dx

+ %: 1, (x.y) € R x (0,c0),

w(x, 0) = kx, reER,

with a given real parameter k. For which of the following values of k does the
above problem have a solution defined on | = (0, =2)7?

1. k=0
2 k=-2
3. k=4
4 k=1
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o+ ieft (Cauchy) HHET

du du
uﬁ - E— 1, (x,¥) e BRx(0,00),

ulx, N = kx, xeR

W FaR F, 78 kv AEaAE At R A 9k F T AaE F B
FOT & Y FEEDT FT R x (0, ) 9T 9T 8 5T 87

h

B M
R N
]
=

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

aB = {(x,y) € R?: x> 4+ y* = 1} beits boundary and B = B u dB. For 4 € (0, ),
let 5; be the set of twice continuously differentiable functions in B, that are
continuous on B and satisfy

ﬂ—:)2+ a(j—:f:i. in B

u(x,¥)= 0 ondB.
Then which of the following statements are true?

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

5, and 5, are both infinite.

0.00




A R A B = ((ny) € R?: 2+ < 1) Tagd sas afear ¢, S
AT B ={(x, ) e R2: 2 +y2 = 1} E @MW BE=BUdB ¥l 1€ (0, =) ¥ fAw,
A T 5, 37 Teral 1 WHEAT § S B W & @ Hod: Hawoe &, 9 e
B 9T #@aq & AR
(%)2+1(§—;)2=1,3ﬁ
ulx,y)= 0, dB9T,
F 3 Fve Fd £ e due # ¥ S @ v 2

1. §=¢
2. -5'3=f2}
3. S, % %ae U Ha9d § oUW S, & FHeel Haua gl

4, §, dw S, =1 HAS Bl

A4
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The coefficient of x* in the interpolating polynomial for the data

x|ﬂ|1|2|3|4
y{1]2z][1]3]s

is

-t
2. -
-
4. =
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1. —

[ ]

[ =]

LFE)

Consider the initial value problam

B~ Fx3), ¥ix) =0,

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

¥ =¥+ Py + Qs
WhBl’B kl. = h fl:.l.'ﬂ,}’u}_. .ka = h f[:xu + m}h,_}"u =+ ﬁu kl] ﬂl‘d P. Q_, aﬂrﬁg E E_
Which of the following statements are correcty

1. Ifay =2 then @y = 2,P % 0 ?1,
5 1
2. Ifﬁu—z,thﬂnafu—z,}?—g, It
3 Ifa,:,=2,thenﬁu=2,P=E, rg:%
1 5
4. Ifﬁn=3,thanu'u=3,F=;, =

0.00
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YRiSF A= gEr
g=f[x,:rl y(xe) =y
9T AR F, FE FoA [ g (x, ) B AT FA A UF HTG W a
I Weldd: Hawerera g1 Hoe (step-size) F h HeRd §U IWEA GRS AT
HHEI HT Wiewihe g6 el & v g@dl FifE (order) F Aot F1 ggeT gAUGed
¥1=Yo+ Pk, + Qk;

gan feam arm &, S

ky = h F(x0, Vo). k2 = b f(xy + aph, o 4 Bo key), T P,Q, 00,8, € R ¥
formT et & & Bl & |57 B2

1. Ry =28 da@p,=2P=2, Q=1
2. AP, =3% @@ay=3P=320=x
3. WRa=2% @ f=2P=50=:
4 Qﬁﬁuz.??-'.ﬂa'aﬂ:E,P:lIQ:E

Ad

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

2
il = f )
1

can be attained. Then which of the following points lie on the curve 7

1. (VZ3)
2. (VZ 6)
5. (B2
s (B2
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fegat (1,2) 74 (2,8) B Ae= a @Ff & ¢ oF @ 9% ¢ 59 W e
2
Jol= [ a+xy)ydx
1

& T WH AT RO S H@he g 79 W Rt & | Ha & @k oy
o9 gAY

1. (2. 3)
2. (V2 6)
3. (V32
23
. (=3
a5
1
A 3
Al 3
o
4
Define

§={yec'o,n]:y(0) =y(m) =0}
Iflle = xg{gfdlf{x}l. forall fES

Bo(f.e)={f€5: |Ifll <}
By(f.e)={f €S 1fllw+ If Nl < £}
Consider the functional J: S5 — R given by
J¥l = [ (1= (")) ydx.
Then there exists £ > 0 such that
1. JIv] = JI0), forall y € By(0,£)
2. Jlvl=]I0] forall ¥y € B.(0,£)
3. Jivl =z J10]), forally e By(0,£)
4. Jlyl=]JI0], forally € B,(0,£)

475

0.00
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afenfia &1

S={yeC0,n]:y(0) = y(x) =0}
151l =12‘F33;]|f(x]|1 T fessmT
By(f.e)={fe5:|Ifllx <&}

Bi(f.e)={f €5: lIflls + If'll < e},

Y T weas [ SR FER FY

Iy = [ (1= ") y2dx.

79 UF U & > 0 g O

1.

2.

T y € By(0,6) F AT [y] < J[0].
iy e B,(0,2) AT j[y] < J[0].

Tl y € By(0.¢) & AT J[y] = J[0].
Wl y e By(0,£) F @ J[y] = J[0].

Consider the following Fredholm integral equation

1
y(x) -3 f e y(e) dt = £(x),

i
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?

flx)=x*-=
filx)=e*
Flx)=2-3x

fFlx)=x—1

0.00




EEtH "HTE (Fredholm integral) HHTRToT

y(x) -3 L try(o) dt = £
w fraw Ft, @ f(x) 3 [0,1) W afenfia o v w5aa we Eoar
fo F T B 7 7 Fi9 @ BeT o7 glaftag w1 & & SR JAe
THFIOT FT FH T FH UF 59 57
1. f[x}zxz—é

2 flx)=¢e*

3. f(x)=2-3x

4 flx)=x-1
1

.-".2:

;-".33
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Let y be the solution to the Volterra integral equation

2

*l+x
¥(x) =ex+f
1]

1T e y(E)dt.

Then which of the following statements are true?

1 oy =(1+5)e

2.y =(1+%e

3. y¥3)= (1 + 34—" e’

4 V3= (1+5)e"

A & v g0 §AFA (Volterra integral) 3107

X F

1+x
yix) ="+ J ET) wit)dt

FT TAYUR ¥ o9 T et 7 & il ¥ 50w 82
1. }r{1}=(1 +§)e

2. y=(1+%)e

3 y(V3) = (1+F)e”

4. y(3) = (1+%)e?

Al
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Al

Ad

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

=q. P=ap, +16p,
Q:=p; P:=2q, thg;
is a canonical transformation. Then which of the following statements are true?

1. a*+bh? =2

2 a-b=2

3. a+b=2

4, a=1b=1

AW & g, g, T py, P mnmﬁﬁﬁﬂﬁ?ﬁﬁﬁﬁa

@l b W YEN § 6
=g, P =ap, +16p,
Q: =pz Pr=12q +hg;
uF Tt s §) T el & @ w9 @ we
1. a®+p =2
2. a—-b=12
3. atbh=2
4 a=15b=1

[ ]

[ =]

LFE)

0.00

0.00
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Consider two groups, say G, and &, comprising of 10 and 30 patients, respectively.
Suppose that mean diastolic blood pressures of patients in groups @, and &, are
80 mmHg and 100 mmHg, respectively, and the corresponding variances are
4 mmMg® and 2 mmHg*, respectively. Let X, 5%, € and R, respectively, denote the
mean (in mmH g}, 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?

(Mote: For observations x,,x;,..,x, variance is defined by %E?ﬂ[x,- - &),

= 1
where ¥ = = iy

1. X=95
2. $*=T7
LB0O
3 f}g
4. R >3
ar wHgt G, AW 6, W R &1 et & 10 3R 30 7ier afae §) 7 f
il G, TuG, # A & Aew IAEEA EaAd FAW 80 mmHg Tl

100 mmHg & U7 a7 EIUT FAA: 4 mmHg? T 2 mmHg? §| AR B @gFa
FAF (T g 1 699 §HE) A 3ffes At & AT (mmHg ),
TEOT (mmHg®* #), RO N (WRAwE A) dUr (mmbg #) IRET (range)
wA: X, 5%, caw R ¥ 99 T Ut # ® 9 7 5l &7

(ool St x,,xp, .., %, F FAC T@OT — YL (x; — 2)? T@RT et ¥
Se £ = =T, x #1)

1. X=95

2. §*=T7

1840
3. L > —

4. R =8

0.00
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Let X be a discrete random variable with the support 5= {-1,0,1} and
PX=0)= % Then which of the following statements are true?

1. EX) <*
2. E(XY)= §
3. EMXD=3

4.  Var(X)> %

A & X o 3oag anfees ov ¥ foreer amee § = (-1,0,1) & g
PX=0)=it et A A Fa d a7

3

1. EX) <32
2. E(XY)= ;
3. E(XD=3

4. Var(X)> %

A3

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 WX and W) be the
waiting times for the n*" arrival for the processes {X(t):t = 0} and {¥(c):t = 0},
respectively, n € M. Then which of the following statements are true?

1. PWF<W)=—
2. PWr<w) =1

3. PWS <wh) :E

4.  PWFf<wDh) =§

4.75

0.00
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A4

A R (X():t = 0} @ {Y(£):t = 0} A HWTHAST &7 A =2 T & &=Fa7
HAWN =rET 9fFgrE (Poisson processes) ¥ A= & W) awr w) wAT
afrmat (e = 0 YOt = 0} F & IAEA F wdenFa ¥ FEl ae
H gl o e syt & & #lq @ oo §2

1. PWr<wh)= ﬁ

2. PWf<w) =

3. PWf<whH=2

4. PW¥<wh =i

Let ¥ be a discrete random variable with support 5, ={01,2,..,25}, and
PX=x)= (sz’]z—; for all x € 5;. Then which of the following statements are
true?

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

Coefficient of variation (in percentage) of X is 20
P(X<49) = P(X= 20.1)

- A

7d TR ¥ T U 3OS OefecE =7 & frme ameew S, =(0,1,2,..,25) &
o FI « EsxaiﬁmP[X=x.)=[2:}l ¥ ou e wuEt d #lF @ @

28

1. X —125997125— X & d@== @ae &)
3, PiX=4) = P(X = 22}

3. X & famon aunes (ufaea #) 20 #
4

F(X<49) = P(X > 20.1)

0.00
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Suppose X is a continuous random variable with probability density function

1 1
f'[x}—;m, —m < x < o
Define
X
—_, fX#0
=i
g ifX=0

Then which of the following statements are true?

1. E(¥)=0
2. P¥Y=0)<P¥Y <)
3 B(Y < —1)< P(¥ = 1)
4. E(¥Y) =1
A= F x afatee wiisar 9909 Tae ool F1¢ §ad Jeieos o7
1 1
f{X}=Em. — o0 < X < 00,
qftsriga =1
X
V:[m’ A X =0
0, IRXx=0
R sEtdsE dam
1. E(¥)=0

2. P(¥>0)<P(Y<0)
3. P(¥<-1)<P(¥>1)
4. E(¥?) =1

4.75

0.00

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

ii:

2
3.
4

E(X*1= 13
P(X €{1,2,5}) = 3
E(e®) does not exist

P{th}}:é

F 4

A= & U ~ Uniform (0,1), X = tan(n(ﬂ—l]) ¥ = P =t & ST

T acw &7
1. E@XY =3
2. P{XE{LZ.S}}=§
3. E(e*) = yfeacy aft &
4. PX=0)=2
1
.-'LE:
A3 .
it
4

Let X,,..,X, be a random sample from N{u, 1) distribution, where w e R is
unknown. In order to test Hy: u = w, against Hy: u > u,, where y, € 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}let- .

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

Then which of the following statements are true?

1:
2,
3.

The test described in (A) is the uniformly most powerful test of size o
The test described in (B) is the uniformly most powerful test of size a
B(Xy,=c)—=1asn—coforallu>p,

By, (Median{X,, ..., Xn} > pg) =5

0.00
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AW & X, . X, §E Nig, 1) & & 715 axKos vaed &, 58T p e kR #9981
forelt seaif@T 3T, € R & v Sl offssar By p = p, 5t SFcas
mﬂl:pbﬁnimmﬂmﬁmﬁWWﬁi
(A) Hy, ®F T8 3R Faa a3l 3EFR {59 5, >0, &, F6l ¢, 30 T_ &
& B, (%, > ) =a € (01) T L, =-LL, X &

(B) Hy, ¥ T 3 Fa= M 3IEFFR FT FF Median{X,,...X,} > c, & F@
c; 50 WFR & B B, (Median{X,, ... X,} > cz) =2 € (0,1) ¥l

g o Fu=l A B Fi & 50 7

ik (A) & afore TieToT HATT (size) @ FT TH-HHAC: AFdan Tieor &)

2. (B)# aftha oferor 3T (size) a T TH-FAWS: AFAAA THETT E)

3 1 N usp FRCLE, >c)»1Fansw

1

4. B, (Median{Xy, ..., X,} > o) =

Let X; &%, ...4%: be independent and identically distributed (i.i.d.)
Bernoulli(p) random variables, with 0 <p < 1. Let & = %};f_f, X

5(% — 0.5)

—, if0<f<1
= V0=
-5, if¥=0
5, ¥ =1

and T, = 10 (X — 0.5).

For testing Hy:p = 0.5 against H;: p = 0.5, consider two tests 1, and 1, such that
W rejects Hy ifand only if T; = 2,i = 1 and 2. If observed X € (0.5,0.75), then which
of the following statements are true?

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

2 If 1, does not reject H,, then 1y, also does not reject H,
3. If 1, rejects Hy, then ), also rejects H,
4

If 41, does not reject Hy, then i, also does not reject H,

0.00
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A & X, X, .., X, Fa0aT: WAsfed (iid.) Bermoullijp) aefeas ot &, =@l
0<p<1gl A & f=%xf§1}r:i,

M, A0 <K <1

T, = -5
=5, afg X =0
5, afg ¥ =1

aur T, = 10 (X — 0.5) £
fAvofa afiweasr Hy:p = 0.5 & d=foas aREFeu=T H:p > 05 & REegw
wiieTor & o 4 wdewmlt g, Ty, RER S sEfE @, B, B @l it e
ol Il AT S T, > 2 (i = 19ur2) @ Ik 9f@a X e (05,075) g,
TR s Ad s e 2
1. 3fy ¢, H, B IEER w0 R, a9y, oY Hy B HESET ST g
2, TG Py, H, T HERR FJE T &, a9y, W 4, F w8 S
&l
e Py, Hy T HEAHN FAT &, a9 o, § H, T HEHT F gl
Al oy, Hy B FEAEHN 61 F 5, ad p, HT H, & FESFR 781 Har
&l

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

_ e itx>P
fio) ={ B

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

1. X is the method of moments estimator of 8

2 X1y is the maximum likelihood estimator of 8
3 X1y —& is the uniformly minimum variance unbiased estimator of @
4

X)) Is a sufficient statistic for @

0.00
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A XX L X, B aifierar a9 oee e o RdeT woa de T A
¥ UF Ao ofged ¥

_[e¥ =, aAfg x=8
ren= " S,
ST 6 € R A & AW B X =-TL, X, T X = min{X,, .. X} § 7@
T ARSI T
1. o gy B Eas X g

2. & F ¥OFaA @RS WFAS Xy, T

3. 8= ﬁ-mmmmﬁaﬁmxm—i l

4. 0% WU X, vF gEeT widede B

[ ]

[ =]

LFE)

Forn = 2, let X,, X5, .., X,, be a randem sample fram a N(u, 6°) population, where
pUE(—eaee) and o>0 are unknown Define X-= ?—llzfﬂx,- and
5= ﬁZLI{X,- — X)*. For any & € (0,1) and any positive integer m, let z, denote
the (1 — a)t" quantile of the standard normal distribution and Lo 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
1. tn-1,005 x+ﬁtnn1.u.ns}

(*-
2. (‘f —znns- Td—= zuus)

.-—fu—i 0.9 )

[£-
4. ( o, X — _t,, ,.,9)

0.00
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AAREN (o) AT H Y Xy, Xy, .. X, T TeTeos Ulassi s =i|l n = 2§,
jE (—om,00) FU 0 >0 3 El I 6 K= FL, X @

s*="—iiz{',1{x,-—ff)* ¥ forelr ofr o e (0,1) 397 R oft waTesTs quUTtE m ¥ R
AHEF THHAT 72 & (1 — o)d Faw=s # 2, ¥ =g &1 aur m wa=m s
{degrees of freedom) ATl t-Taa ¥ (1 — a)d RAMTEF F1 ¢, , WA F a2

o & #fe & saoe o & T 90% Rrarsrr sooa §2

1. (f—i_t i B )
VT n-1.0085 r T - 10005

2. F—Ly ¥F+lcx }
7 F00s . 7 Fos

= 5

(
5 [ tane )
(<o, X

e 1.n.u)

W

Let (X, V), (¥, 1) and (X3, ¥;) be independent and identically distributed {i.i.d.)
randam vectors following a bivariate normal distribution with mean  vectar (0, )

and correlation matrix {; T) where |p| < 1. Suppose that

5, = 3E(sgn(X; — X,)(¥; — ¥5)),

whera
ol ifx=0
—, ifx
sgnix) = !|'x| ?
0 ifx =10

Then which of the following statements are trua?

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

2. 5, —sinT s

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

4. If X; and ¥, are independent random variables, then 5, = %

0.00
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A & (X, 1), (X2, ¥o) T8 (X, V), TE0a: FAEed (ii.d.) o afer §
a’tmwaﬁ:r{u,ujamaﬂﬁuana[g(; 1) @ e s de
aﬂmﬂﬁmﬁ, e |pl<1 ¥ A= B

Sp =3 E{S'an_xl — XY, - ]"3}].

Rl
x
Sgn{x]=lmJ ﬂﬁ'xrﬁ‘-ﬂ
0 Hﬁx:[]

a9 s FY= A @ F9 7 5w ¥

1.  IRX, 7w Y, a7 afeos W E 95, =0
2. §,=2sin
3. afgs,=0¢ o= X, gy, Ty aefoos W

4 AR X AWY, FEdT Ao WE 795, =+

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

1 cn T 1
Tin = sup [EE2 s — Fo(@)|, and T = supn BB fix e — FalC0)]

irX; =x

if X; > fori =1,2,..,1n

where Ijy ..y = [é
Then which of the following statements are true?
1. Tin :U as n — wo under H,
2. Ton e 0 as n —» co under M,

3. lim Pe(Topn > 1) =1forall F
=00

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

0.00




A= & X, X, . X, RO aa @9t 59 Gae (odf) F & AT o
arTad yiaed ¥ SEl F yaa #1 F, @ Rfafse frdew sad cdf #W
ol ofimeTs T Hy: Fx) = Fy(x), @8t x & To, =t dieas afiFegan
Hy: F(x) = Fy(x), T8 x & e, & ey oheor & oo @ & ofteor
gfegeEt o fer =+t

1 1
Tin = SUp [2 1 fyyeey — Fol®)|, T T = supn |2 Tk fixyeny — Fol®)]
xel xeR

1, IR <x
ol Ly .a= =12, ..,.n % faT
{X=x} [ﬂ, Ilﬁf;}x i |

TR st A A A A a0

1. H, % 3f= T,.“iﬂai'n—;m

2. Hy® 3 T,, 509 no oo

3. W FEF QAT lim k(T >1) =1

4. H, ¥ 3= T, ScaTae AR gt et aefRos W W dea A

w@afa g &)
Ay
1
AZ 3
2
A3 L
B J
3
o
4
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Consider the one-way fixed effects ANOVA model
1",-;=F+ﬂ,-+ Eijr j=L.. npi=1,..,.k%k

where the errors &5 are uncorrelated with mean 0 and finite variance o® (= 0).
Let ¥, = ﬁE?;, ¥y fori=1,..., k. Then, which of the following statements are true?

1. f"1_ i Ej‘;i ¥;; is an unbiased estimator of

i=1 T

24+ @y + ;i an estimable linear parametric function

3 i+ ey + @, is an estimable linear parametric function

4, ni L;Z,(¥;; - ¥,) is an unbiased estimator of a,




A= vFAnlT Aae gaE ANOVA Az ot @9 T
Yj=u+a+ e, j=1.,n5i=1.,k

el AfeAT FEEHaTd § U 3 Gdw qME g FoAEE 0 3R TWOT o (>
0) trﬁﬁ?{ﬂrlmﬁﬁ:le,....ka:ﬁ'trf'i:flz}‘ill’.-,-%‘l 7= e o=t &
o FA8 TeT 87

1 gmwmmf_ 11."“-"?
2. 2p+a, +a, Uh HeoAT WS waias b §
3. utata; TF WG (@S AEF o B

4 ay mwxﬂﬁaﬂm E"‘ (Yo —1a) &

Al ,
2
A3
5 3
3
e
4
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Consider the multiple linear regression model ¥ = X + ¢, where ¥ = (¥,,...,¥,)",
€= (6 u,E) . B = {Eﬂ,ﬁi,...,ﬁpf JANisafixednx(p+1) matrix(n>p+ 1) of

rank (p+ 1), and ¢y, ....&, are independent and identically distributed (i.i.d.)
N(0,a?), (o > 0) variables. If E is the OLS estimator of 8, then which of the
following statements are frue?

1. % : XE" has a central yZ,, distribution
2. L(x-xp) (¥ X#)hasacentral y2_,_, distribution

"
3 Xpand (Y —Xf) (v- Xp)are independently distributed

4. < ¥ (¥, — 7)? has a central y2_, distribution, where ¥ = %E;‘_ ¥
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TREE FESEe AET Y =Xp+ e W BRAW F oS V= (1,5
e=(enren)” ) B = (BoBu Bp) T X PR (p+1) & 7 BET nx(p+1)

WEE (n=p+1) & T g, e, THETT THEAES (iid) N(0,a2), (g = 0) T
¥ ofz g @1 OLS 3o ¢ & ou oo oooedit & ¥ ot9 & a0 &2
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Suppose A = ([a”)) ~ Wy(5,E), where T = (1 2 U). Then which of the
1 4 2
following statements are true?
1. daz ~ X3
1
2. 7 %z2 ~ X3
1 >
3. E{ﬂ'n — 4 ay3 + 4 @23) ~ ¥

1
4. slan —4ay; +4ag) ~ ¥i

i &
mﬁﬁm:((u!}-])-wjﬁ,z}ﬁ,aﬁ E:(] 2 D)%Iﬁiﬁmﬂa‘rﬁ#
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1. A2 ~ X3
2 %ﬂzz ~ X8
a %fﬂli — 4{11; + 4.'{133] P Ig

4. %{011_461:{4—4“3:{] "‘IE
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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: E(M)=4
2 E(M*) =17
2. E(M*) =72
4 Var(M) =1
2, 4 4T 6 A AT 3 FHEAT F UF A W AR F ST 5HEA F UF WA
AreTen wiaay 1 faar wiaeurs & wnfte & Feer arar § | 7 B M su afees
FAA FEIT A E A A FET A I T T E?
1. E(M)=4
2 E(M2) =17
3. EMH=72
4,  Var(M)=1
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Let X; be an absolutely continuous random variable having the probability density
function

_fie=t®, #x=0 ,_
ﬁ-l:x}—| 0, ifx{U,:_t,z_

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

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

1
3. ELT]'=;

4. 6X ~x2
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A= o X, e Oifsar g9cg Bes gt U RTUETd: #@ad diefeos 97 8,

[ a=iX

arefeos ot X, dUT X, AN avig Teftes Sfaw e Ot FaT e |
Mgt Rar s A Fsa o s e Fa st x &
s o o ¥, o e wuel & ol @ 7o 7

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

2 P(X>4|X>2)=P(X>2)
3. E(N=;
4. BX ~ yi
1
.-".21
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Consider an M/M/1 queuing model with arrival rate A = 15 per hour and service rate
g = 45 per hour. Let N(t) denote the number of customers in the system at time ¢t €
(), =), Also let T, and T, be the amounts of time a customer spends in the queue
and in the system, respectively. Then which of the following statements are true?

1. EIL::;P{N{:)=1}=§

2 Pfri::u}:g

3. E(M)=o—

4. E[m:é

e M1 9fea Aew o ar &1 o T 3mss 2t 1 = 15 93 ger aun
HaT &0 u = A5 9T ger ¥ An B 56T t € (0,00) W W oOF H dEet o wEEr
N(t) & 3T eht &1 37 ot A= & T, T T, el Tew ganr wew OfFa g
T v rm IR TR Tt A e s B
#

i g R
1. lmPN@ =1 =2
2. P >0)=;
3. EM)=g

4. E(T3) =3—15
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