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1. oy o= & 7 gar & | §97 UEm gaer 4 v w6t & (20 97 'A' F + 40 977 'B' + 6
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& A [e11%7T, 7T &1 31T Evley 4l 319 W |

4. 39 JYA SL.YEIN. AT UAG H vl 9%, [Q9T piS, JRaPT BIS Sk d= bIs W HeET
Wyl gal @ $icl §ic7 U7 § Sae i HY [ Ig Vb a7 goErfl @ forert & & aF
HL.YLAN. Iy T3% ¥ Q0 7Y (A7 @7 Q¥ GG F G @Y, Ve 7 Hed U HIGeY
Ravel &1 wel ae @ Iglcd T8 ¥ UV, foraw Sidd: aTudl &N, forae syt
LTSI I TAS B sedipla o A, & waHd & /

5. g 'A' F g g 2 3, 9iT'B' § gie 597 & 3 3w aor 47 'C' 7 I geT4.75 SH
T & | P TeId SN B FUTHAS Jodid 9T 'A' F @ 0.5 3% e 977'B' 4 @ 0.75 3%
o faar s | 9T 'Cl @ St @ fory RS Jodied T8 &

6. g7 'A' T 9T 'B' @ Fdd T P Hid R fddoy v T E | 394 & PIeT U fddoy &
TE Serar “HalcaH g1’ 8 | B! GG T HT el dierar waleaHd g1 gew & | 9T 'C H
Td ge7 &1 B g1 v W SfEF fAwey @8 & wad & | 97 'C' 7 gRiE e & wH)
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1.

03.

HIT \PART A’

ey 3R 29 e R # @ v A W
gl 3 FF A fAErr AR g A @ A
QT A §l ad 3R g0 38 FF F1 6 "
d g & e d @ i ar sua @l
GRINY

1. faanY kel i 9¢ 7 I8 FF X
ghar gl

2. 49 3hel 6 ©C H Ig H I Thal gl
3. g S I FAT & 7G|

4. g FEW AT F AT B

It takes 2 hours for Tiwari and Deo to do a
job. Tiwari and Hari take 3 hours to do the
same job. Deo and Hari take 6 hours to do
the same job. Which of the following
statements is incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker

3egel, HURA & fAILAT Fur 9T F Srafir
o1 =oraT &1 YR & °rel 37sqel T AT
Fr 1/3Tr fearg #r aifa &1 1281 afg o
T UF YT TAAT IRFH I § al q9d
Ugel lel Tgadl §?

1. 37sgel AR HURA et

2. o

3. YR

4, AT TH TrT

Abdul travels thrice the distance Catherine
travels, which is also twice the distance that
Binoy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
speed. If they start at the same time then
who reaches first?

1. Both Abdul and Catherine

2. Binoy

3. Catherine

4. All three together

T faflrse cyafeyd o uerd & fow: qar
$r gear + Nt fr gEar = FRY H g
+2 %l 38 YHR F i gUF 3 (S T

X F A ) ek & R e et B
e + ot A wEr - AR A

fhasT gremre?
1. ar 2. IR
3. B 4. =T

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what is the total value of faces +
vertices — edges?

1. Two 2. Four

3. Six 4. Zero

T 7 & 3T —T 41 gem?

4. What will be the next figure in the following

sequence?

—|[e=
=

=] &

T gcd W f9=g A, B,C, D&, dUT AB=5
Y., BC=12 @, AC=13 d#. T§ AD=7
Y. &1 d9 CD &1 Aeheadm AT &

1. 9 HAT. 2. 10 T,

3. 11 g 4. 14 Y.

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is

1. 9cm 2. 10cm

3. 11cm 4, 14cm



6. 3T TR 37H I TEAT H IIT HY o gd

ugel 3R Y IR T IR 40 B AU
ST & 3R @ IR 28 &l SH EEr

F gIRd TUH & 3 SHS & 3h o
3deT & ®A ¢ foiden & did T &1 3%

CEls & 3P A g
1. 5478 2. 5748
3. 8745 4. 8475

Choose the four digit number, in which the
product of the first & fourth digits is 40 and
the product of the middle digits is 28. The
thousands digit is as much less than the unit
digit as the hundreds digit is less than the

tens digit.
1. 5478 2. 5748
3. 8745 4. 8475

ASTE ST P Th g & HeeX T A
@R @R &= I/ g1 ar srfhd
&A1 & &fathell &M 3edTdl §?

1. 2:1 2. V3:4
3. 4:1 4. 8:1
Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two
shaded areas?

8.

10.

10.

Teh Heeh Teh 30T H &b 1 #Hlel & gl
T AT gl A A FA fhda 30T & d8
10 ¥AL g W U Rl foeg W wgd
Hehell 87

11

2. 2
3.3

4. 98 T g0 AL T R AhT|

A frog hops and lands exactly 1 meter away
at a time. What is the least number of hops
required to reach a point 10 cm away?

1.1

2.2

3.3

4. It cannot travel such a distance

Wiﬂ?ﬂémem/siaﬁaaﬁguw
% U [Uog FI 8Uhes H AT TolchEH Hl
20 Thes H IR Fcl g TolchIA &l o ars

IEGGIRY
1. 120 #r. 2. 280 HT.
3. 40 H. 4. 160 #T.

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to
cross the platform. What is the length of the

platform?

1. 120 m 2. 280m

3. 40m 4. 160 m

UH FgUG f(x) P x—5 A x-3 A

x—28 Afod S W 1 &1 AV Feaar B

ﬁmﬁﬁa‘s'agqaaﬁ?r-m?rm%?
. x3—10x? +31x + 31

1

2. x3— 10x%+31x — 29
3. x3—10x% +31x— 31
4. x3—10x%+ 31x + 29

When a polynomial f(x) is divided by x — 5
or x — 3 or x — 2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x3—10x% +31x + 31

2. x3— 10x%2+31x—29
3. x3—10x% +31x—31
4. x3 —10x% +31x + 29



11.

11.

12.

12.

IRFH A AT § QR GU TH M d

dolr & *ud ts o g & uer oR-eR

T V@1 ¢l Ii SeY 9§ I 9rell A

HACET H a9 3H dF H AT Fog

1. M & Fog & & YT & &

2. Gleil T HATET gcad o 91 3oald «ird
fasar arar §1

3. $& FAYT & AT A e § 3Hdd: e
% heg 9 ATIH 3T AT gl

4. YT 9T HATC gl deh o T&ESdT
ST § 92T 38& &6 9 ST gl

Water is slowly dripping out of a tiny hole at

the bottom of a hollow metallic sphere

initially full of water. Ignoring the water that

has flowed away, the centre of mass of the

system

1. remains fixed at the centre of the sphere

2. moves down steadily as the amount of
water decreases

3. moves down for some time but eventually
returns to the centre of the sphere

4. moves down until half of the water is lost
and then moves up

& JeeR afgd@r arer arene fSE# 0.5 7
A diss dwr 01 & FHEA F
difear st €, 3@ MY TeF T gy
HC TY (ATTHA & AR g A
g 99 e qUT & ¥ T g, a9 38%
qrell 1 I (T AT, #) fraar grem?

<Ly
014 55
7
Y o5
10
1. 40.0 2. 294
3. 194 4, 113

The diagram (not to scale) shows the top
view and cross section of a pond having a
square outline and equal sized steps of 0.5 m
width and 0.1m height. What will be the
volume of water (in m®) in the pond when it
is completely filled?

13.

13.

14.

7

«—>
7

§05

10
1. 40.0 2. 294
3. 194 4. 113

fer aw fegsr & o1 ACWR w faeg D
38 YR § T 2ADB = £ABC, ¥ BD &I
ders (T #) §

1. 8 2.6
3.3 4. 4
D is a point on AC in the following triangle
such that LZADB = £ABC. Then BD (in cm)

IS

A 6cm B
1.8 2. 6

3.3 4, 4

T H welel f(x) P xS AT AT AT
gl x = -1 W JfgdersT ganrr ®ere &1 AT
A e

100

10

0.1




14.

15.

15.

16.

1. -0.01 2. —0.1
3. 0.01 4. 0.1

The function f(x) is plotted againstx as
shown. Extrapolate and find the value of the
function at x = —1.

100

10

0.1

0 1 2 3
1. -0.01 2. —0.1
3. 0.01 4. 0.1

Teh qEch H fAeAfafoi@d shael @ yeT
&

1. 38 Y& # 130T Y gl

2. 30 qEAH H 2 38T HYA §l

99 38 Y& H 99 31T HUA §
100 38 Y& A 100 3T FHUA §l

STH T il AT HUT TET 72
1. gtar 2. 9gell
3. =TT 4. qE

A notebook contains only hundred
statements as under:

1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.

99.This notebook contains 99 false
statements.

100. This notebook contains 100 false
statements.

Which of the statements is correct?
1. 100" 2. 1
3. 99" 4. 2™

mxnsm'éa?‘rasa"rmﬁrwaﬁr&z%ﬁ
TS §1 S8 T T H qUF <qzel A AT
A & v, e e & IR e W, fohdar
IR ISl §Iem, SHeAI 0T hifard

16.

17.

17.

18.

18.

. (mxn)
.(m-1Dx(n-1)
. (mxn)—1

. mxn)+1

oD -

A chocolate bar having m X n unit square
tiles is given. Calculate the number of cuts
needed to break it completely, without
stacking, into individual tiles.

1. (mxn)

2. m—-1)x(n—-1)

3. (mxn)—1

4, mxn)+1

T FiFd o Hel 3T & Ygl 2 A T
W RWH X T dAT AY 3T W (R+10)%
T e A AR HT AT T | I Fool
F FT AT aI¥k 3T H (R+5)% g ar

ari¥es 3T fhae 87
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

A person paid income tax at the rate of R%
for the first Rs 2 lakhs, and at the rate of
(R+10)% for income exceeding Rs 2 lakhs. If
the total tax paid is (R+5)% of the annual
income, then what is the annual income ?

1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

FEr g # RAffied 999 ¢ W T&h R
v H A A T I GeToT HHIT F
3TER 9T ST g

t 01 2 3 4 5 6
v 5 61 91 137 206 308 414

IR Jerfeat A FFATIT FI gU
fFT & & Hla-a1 ST ¢ TA VR
AT T G ASSAH O HAT & ?
1. v« t?

2. (v—5) «xt?

3. v=">5t+t2

4. (v—5)=(t+5)2

An experiment leads to the following set of
observations of the variable ‘v’ at different
times ‘t’ .

t 01 2 3 4 5 6
v 5 6.1 9.1 137 20.6 308 414



19.

19.

20.

20.

Allowing for experimental errors, which of
the following expressions best describes the
relationship between t and v?

1. v« t?

2. (v—5) « t2

3. v=>5t+t?

4. (v—=">5) = (t+5)2

T AT @ g HT 3G (o7 ast #H) & quit

PT HR 899 &l 1§ I FT oA §IT 38

A foar & 3mg A

1. 31qoT 3iehsl & FHNOT AT gl H S
bl

2. 2799

3. 299y
4, 319Y

The difference between the squares of the
ages (in complete years) of a father and his
son is 899. The age of the father when his
son was born

1. cannot be ascertained due to inadequate
data.

2. is 27 years.

3. is 29 years.

4. is 31 years.

Teh HTsfehel T T AT TR 200 @Y. &
dUT 58 Jclig U FHIC HT A 6
. ¥ FE A gU F g o 7@ g,
S YUY § ¥R & T 9ol T orarsar

fraar 3made (ae7 dAT. #) @nfgde
1. 600~ 2. 1200
3. 36007 4. 1800

A bicycle tube has a mean circumference of
200 cm and a circular cross section of
diameter 6 cm. What is the approximate
volume of water (in cc) required to
completely fill the tube, assuming that it does
not expand?

1. 600~ 2.
3. 36007 4.

1200 =t
1800 =

H1'7 \PART 'B'

21, WA o (1- ) SEEATE

1. 1 2. e 2
3. e? 4. et
. 1\"

21. lim,_, (1 — ﬁ) equals
1. 1 2. e 12
3. e? 4. e 1

22. A (—1,1) IAT 3HH JaTgal & Th

g {aylp., R faER) ar

L {a,} & & @A §g (-1,1) 7 &l

2. {ay} 1 & @A fog [-1,1] 7 &I

3. {ay}& Wad fog A {-1,0,1} & &
HHhd &l

4. {a,} & AT &g (-1,0,1} # g 71
Hehdl |

22. Consider the interval (—1, 1) and a sequence

{an}n=10f elements in it. Then,

1. Every limit point of {a,,} isin (—=1,1)

2. Every limit point of {a,,} isin [—1,1]

3. The limit points of {a,,} can only be in
{-1,0,1}

4. The limit points of {a,,} cannot be in
{=1,0,1}

23. A1 fF F:R > R U& UHieSE Helel gl ar
1. F o ®Ig 3Fide =8 &l
2. F& & aRfAAd: &5 3@idcg & Iod ¢
3. F& 30F ¥ 30 I0Eaa: &5 3@dacT
g ¥ &l
4. F & 3WUEREC: $8 3AdT & I6hd &l

23. Let F: R — R be a monotone function. Then
1. F has no discontinuities.
2. F has only finitely many discontinuities.
3. F can have at most countably many
discontinuities.
4. F can have uncountably many
discontinuities.



24.

24,

25.

25.

26.

Whelel
fGy) =5, @ y) €(1/2,3/21x[1/2,3/2]
9 faamt| fem (1,1) & AR Heled &7

(1,1) 9 T ¢
1. 0 2. 1
3. 2 4, =2

Consider the function

2
feoy) =25 (0y) €[1/2,3/21 x [1/2,3/2]
The derivative of the function at (1,1) along
the direction (1,1) is:
1. 0 2. 1
3. 2 4, =2

JeIiad AT FHTRT

fo y~V2dy.

R fgart| a8 goed &

1. [0,00) & Had

2. #T (0,00) H Tdd

3. (0,00) H 3Fdd

4, HAHF(1/2,00) F 3FIT

Consider the improper Riemann integral
X
.[ y—l/Zdy.
0

This integral is:

1. continuous in [0, o).

2. continuous only in (0, o).
3. discontinuous in (0, o).
4

. . . 1
discontinuous only in (E' oo).

holell & 3eTshd

£.00) = nz—ixz,n =1,2,,x € [1/2,1]

F fov e FUAT H & FiA-91 T TET 872

1. 3eTshd Uehfese § aur &8l x € [1/2,1]
& T ¥ n-> 0 H1 AAT I@AT
gl

2. 37IhA THfEST #lET 8, S n - oo,
f(x) = — ¥ HAT @ L

3. 3fTshH THMEST g A SR n - oo,
f(x) = — ¥ HAT @ L

4. 3T THEST gl §, T 0
AT @ B

26. Which one of the following statements is true
for the sequence of functions

1
fn(X) = m,n =12,-,x€ [1/2, 1]?
1. The sequence is monotonic and has 0

as the limit for all x € [1/2,1] asn — oo,
2. The sequence is not monotonic but

has f(x) = x—lz as the limitas n — oo,
3. The sequence is monotonic and
has f(x) = % as the limitas n — oo.

4. The sequence is not monotonic but has
0 as the limit.

27.ann3ﬂa§Ba’7mEﬁqTeBaﬁ

YRR IRATRT FY:
ef = N B—J
=h
AT R B T RO agaa p ¥ o
3.11@;5 ep(B)%';
1 Iy 2. Opxn
3. elnxn 4. 7wl

27. Given a n x n matrix B define e by
© o
=
Let p be the characteristic polynomial of B.
Then the matrix eP®) is:
1. Iyxn 2.

3. elyxn 4,

el =

OTLXTL

Tlyxn

28. A fF AT nxn dEdlGs GAAT
YhAUNY 3MTeYE &1 AW fh x € R™ &
3fedca § e x'Ax < 0 §1 oY g4 sy
qufraa#r%ﬁ:

1. ¥R (4) <0 Bl

2. B= —AYdicA® fAfRad gl

3. FyeR™ y'Aly <0

4, VyeR™ y'A ly <0

28. Let A be an x n real symmetric non-singular
matrix. Suppose there exists x € R™ such
that

x'Ax < 0.

Then we can conclude that

1. det(4) <O.

2. B = —Ais positive definite.
3. 3yeR™ y'A7ly <0

4. VyeR™ y'A 1y <0



29.

29.

30.

30.

Aot R oa=[) O] e R R xR o

R f(v,w) =wldv @& 9R#AT gl e &

¥ T HYT HT o

1. A & UHh AfAT&IfOs afger v
3feaca § afs Av, v ¥ o9 gl

2. §ATIT {v € R?f(v,v) =0} R* &
Teh IR 3YHATE gl

3. R v,we R YRR afger § arf
fw,v) =0= f(w,w) gLoar v,w
T Afeer 39y g

4. WveR? & AU, Th AN w e R?
&1 ¥dca § difeh f(v,w) = 0 &I

Leta=[; O] Letf: R xR? > Rbe

defined by f(v,w) = wT Av.

Pick the correct statement from below:

1. There exists an eigenvector v of A
such that Av is perpendicular to v

2. Theset{v € R?|f(v,v) =0}isa
nonzero subspace of R?

3. If v,w € R? are nonzero vectors such
that f(v,v) =0 = f(w,w), thenvis
a scalar multiple of w.

4. Forevery v € R?, there exists a nonzero
w € R? such that f(v,w) = 0.

Al fh ATH nxm3egg § a4 b Th
nx1 A (aedfae ufafear & @)
AT & @S Ax=bh, x ER™ TH
AT g A AT A BI A gH Tg
sy ferer Iha & &

1. m=2n 2.
3. n=m 4,

n=m
n>m

Let Abeanxmmatrixand b bea nx1
vector (with real entries). Suppose the
equation Ax = b, x € R™ admits a unique
solution. Then we can conclude that

1. m=n 2. n=m

3. n=m 4, n>m

31.

31.

32.

32.

Ae fF v @l FIfc <10 & arafaw
sgual A1 dewr wAfe ¥l AW &
Tp(x) =p'(x), pEVSH &I, V& V d& &l
T @F FROT OBV F OIER
(1,x,x%,,x1°) W @ER| A« & 7 &1
3Tegg AT YR & et g1 o

1L 3@ A=1 %l

2. "RO® A=0 gl

3. UAT IS m € NGl g difeh A™ =0 &I
4. AH TF YR AHfAOs AT g

Let V be the vector space of all real
polynomials of degree < 10. Let Tp(x) =
p'(x) for p € V be a linear transformation
from V to V. Consider the basis
{1,x,x2,,x1°) of V. Let A be the
matrix of T with respect to this basis.
Then

1. TraceA=1

2. detA=0

3. thereisnom € N such that A™ = 0

4. A has a nonzero eigenvalue

A & x = (0, %2,%3),y = 01,2, 73) € R®
Vhe: TAT &l A T 5 = x5 — o3,
8, = X1Y3 — VX3, 03 = X1V, — y1X,. TG x,y
& e v ¥ ar
1. V={wv,w):éu—38v+dsw=0}

V ={(u,v,w): =6,u+ 6,v+ 8w =0}

2.
3' V = {(u, U, W): 61“- + 627] — 63W = 0}
4 V = {(u:U,W)!51u+52v+63w = 0}

Letx = (x1,X,%3),y = (y1,¥2,¥3) € R
be linearly independent.

Let 8; = x2¥3 — ¥2X3, 82 = X1¥3 — Y1X3,
53 = X1¥2 — Y1X2 . If V is the span of x, y,
then

1. V={uwv,w):béu—=ov+dw=0}
2. V={wv,w):—=6;u+ 6,v+ 63w =0}
3. V={wv,w):du+ 6v—58w =0}
4. V ={(u,v,w): 6;u + 8,v + 63w = 0}



33.

33.

34.

34.

35.

35.

36.

A 6 P(x) A d=2 HT T SEHE T
o1 Sof

n=0

Fr 3T B

1. 0 2. 1

3. o 4. d W AR

Let P(x) be a polynomial of degree d > 2. The
radius of convergence of the power series

[o¢]

z P(n)z"

n=0

is:

1. 0 2. 1

3. o 4. dependentond

A & P(2),Q0(2) &AT: FIfC mn F ar
HAPAT A Tg96 &1 P(2) = P(2) Q(2) F
$el AW, Tghal & WY Aefel W 38 A

min {m, n} 2.
m+n

max {m,n}
m—n

W e

Let P(z), Q(z) be two complex non-constant
polynomials of degree m, n respectively. The

number of roots of P(z)=P(z)Q(2)
counted with multiplicity is equal to:

1. min{m,n} 2. max {m,n}

3. m+n 4. m-—-n

2=0 W T f(2) = e*"" & 3IAV &
1. 1+e7? 2. e

3. —e? 4, 1-—e7t

The residue of the function

fl2) = e=""atz=0is:

1. 1+e? 2. et

3. —e? 4, 1-e7t

A= R D, CH Tagd Umer Afcherr g aur

H(D)mwmﬁamﬁmma’rwm
g AT

10

36.

37.

37.

38.

s={renwys()

GEI
r={renons()=1()-3r() -
%' 'f(%) =f(2n1+1 zi'm

gl ar

1. S,Tee The ooy gl

2. SUH Uhd GHeIT §, WG T =¢ &l
3. T U Uhel HHTdd &, W S = ¢ &l
4. S, Temr Red gl

Let D be the open unit disc in C and H(D) be
the collection of all holomorphic functions
on it. Let

s={renons(G) =5 () =51 ()

r={renmrr(;)=r()=

1 (E)=1(

3

il

i

Il

N

g~
—— NI

Then

1. Both S, T are singleton sets
2. SisasingletonsetbutT = ¢
3. TisasingletonsetbutS = ¢
4. Both S, T are empty

AT Fual § § FA-A1 Tl §? W quUitn

&1 3dca g arfe
x =23 mod 1000 and x = 45 mod 6789
x = 23 mod 1000 and x = 54 mod 6789
x = 32 mod 1000 and x = 54 mod 9876
= 32 mod 1000 and x = 44 mod 9876

Eal S R

Which of the following statements is

FALSE? There exists an integer x such that:
1. x=23mod 1000 and x = 45 mod 6789
2. x =23 mod 1000 and x = 54 mod 6789
3. x=32mod 1000 and x = 54 mod 9876
4. x =32 mod 1000 and x = 44 mod 9876

A {6 p Th IHCT HET B &7 Fpe &,
(Th & @TY), p IOTTHIETR & fohcel et

39qed §?
1. 0 2. 1
3.p 4. p?
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38. Let pbe a prime number. How many
distinct sub-rings (with unity) of cardinality

p does the field F,,> have?

1. 0 2. 1
3. p 4. p?
39. AT & G =(Z/252)° d&T  (Z/25Z)H

ghrsdl (AT F Hagd s AU
Yosh BY) T THE 81 G T Sfeleh foleet A

d Fla-ar &
1. 3 2. 4
3. 5 4 6

39. Let G = (Z/25Z)" be the group of units (i.e.

the elements that have a multiplicative
inverse) in the ring (Z/257Z). Which of the
following is a generator of G?
1. 3 2. 4
3. 5 4, 6
40. AT T p>5 TS FHSH g ar
1. F,xF, & &I p & &7 § &A dig
3UHAE Bl
2. F,xF, ® & 39d#Ag H, xH, & &
# § ST&T Hy, Hy, F, & 399F &
3. FpxF, &I g 398Ag deld F, X F,
&1 T U Bl
4. FIT F,xF, TH &7 gl

40. Letp = 5 be a prime. Then

1. F, x F, has at least five subgroups of
order p.

2. Every subgroup of [F,, X [F,, is of the
form H; x H, where Hy, H, are subgroups
of IF,,.

3. Every subgroup of [F,, X IF,, is an ideal of
the ring F, X I, .

4. Thering F, X I, is a field.

41, #AeA &y, dUT y, FAEEAT

y'(t) +ay'(t) + by(t) = 0,t € le}
y(0)=0

& ar gol &, STgl a OUT b areEdides 31N
g A B oy, aur y, & IPIT w gl ar

41.

42.

42.

w()=0VteR
SWHHH?RCQ?%UW(t)zc,VtE]R{
w T W GelicAs Bele g

0 ¢, t, € R&T Heded & i
w(t;) <0 < w(ty).

H w0 e

Let y; and y, be two solutions of the
problem

y"(t) + ay'(t) + by(t) = 0,t € ]R}
y(0)=0

where a and b are real constants. Let w be

the Wronskian of y; and y,. Then

1. w(t)=0,VteR

2. w(t) = c, Vvt € R for some positive
constant ¢

3. w is anonconstant positive function

4. There exists t,,t, € R such that
w(t;) < 0 < w(ty).

A &
-2 1 0 x1(t)
A=l0 -2 1 ],x(t)= X, () [ T
0 0 -2 x3(t)

lx(®)] = (2 (t) + x3(O)+x2()? Bl
ar 9UH HIfE FTUROT 3aehel THMOT dF

x'(t) = Ax(¢t)
x(O) = Xp }

FT HIs AT gof FATTT HIAT o
1. tlirzlolx(t)l =0

2. tlimlx(t)l =00
3. tlim|x(t)| =2

4. tlimlx(t)l =12

Let
-2 1 0 x1(t)
A=|l0 -2 1 ],x(t) = |x,(t)| and
0 0 -2 x3(t)

lx()] = (xF(©) + x5 (O +x5 ()2

Then any solution of the first order system of
the ordinary differential equation

x'(t) = Ax(t)
x(0) = x, }

satisfies



43.

43.

44,

44,

1. tlimlx(t)l =0
2. tlimlx(t)l =00
3. tlimlx(t)l =2

4, tlimlx(t)l =12

A fF a b, ¢, d R? W gRA™T IR
ar 3R 3raweT

IahRAT Tl g
HHIRIOT

(atx )5z + by 55) () 5o +
d(x,y);—y)u =0

1. R 3T Rad A+ gl

2. EHAT Wl gl

3. &l 3 wWaaRes a8 g
4. H3 qegechg =g g

Let a, b, c, d be four differentiable functions
defined on RZ2. Then the partial differential
equation

(a(x, y);—x + b(x, y) %) (C(X, y):_x +

d(x,y)%)u =0is
1. always hyperbolic
2. always parabolic
3. never parabolic

4. never elliptic

Freft gaear
u—uu, =0, xeRt>0
u(x,0) =x, x€R,

¥ T e Fual § @ Fla-ar @@ &
1. Tt t>0 & T g u & 3&dca gl
2. t<§3€ﬁ~rtf€ﬁu &1 3edca &, A
t == R RETs Jar B
3. t<1% fOU g u & 3IRAT g,
aamr ¢t =1 R 9918 S &
4. t<2% U g u &1 AT g,
T ¢ =2 W f5ers Jrar gl

For the Cauchy problem
u—uu, =0, xeRt>0
u(x,0) =x, x€R,
which of the following statements is true?
1. The solution u exists for all £ > 0.

2. The solution u exists for t < %and
breaks down at t = %

12

45.

45.

46.

46.

47.

47.

3. The solution u exists for t < 1 and
breaks down at t = 1.

4. The solution u exists for t < 2 and
breaks down at t = 2.

A & f(x) =x2+2x+1 §aAqr f &
Jaehelsl x =1 W FHegrd 37 BrEel

fl(l) ~ f(1+h)2_hf(1_h), h = i a; HTZI—

gfeadAdfed far Sar g1 ar £/(1) &
Hlewdhesd # 3T &1 fAwder 7 B

1. 1 2. 172
3. 0 4. 1112

Let f(x) = x2 + 2x + 1 and the derivative
of f at x = 1 is approximated by using the
central-difference formula

fr(1) = LSO i p = 2
Then the absolute value of the error in the
approximation of f'(1) is equal to
1. 1 2. 12
3.0 4, 1/12

ag o, S daa ears | g aur [Ngai
(0, 0) @UT (1, 0) I HASAT § TAT x-378T &
FW USAT § TdUT U JAT x-3&T &
3TddA &A% & IREg AT §, SHH Th

T s ¢
1. TH T @il 2. U qgad|
3. U dragcd| 4. UH gedl

The curve of fixed length |, that joins the
points (0, 0) and (1, 0), lies above the x-axis,
and encloses the maximum area between
itself and the x-axis, is a segment of

1. astraight line. 2. aparabola.
3. anellipse. 4. acircle.
HHATRS THIHIT

y(x) =x3+ fOXSin(x —t)y(t)dt,x € [0,mr] TR

gl ar y(1) &1 AT §
1. 19/20 2. 1
3. 17/20 4. 2120

Consider the integral equation

y(x) = x3 + fox Sin(x — t)y(t)dt, x € [0,7].
Then the value of y(1) is

1. 19/20 2. 1
3. 17/20 4. 21/20
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48. et A & afa-gEewol W faEn:

%(%)—%: i=1,23"n

SET L=T—V[T(t q; ¢) TaeT Sail T2T

V(t,q;) TEAfaS 39T & @A), q; A

e @ g, SR afawr g1 ar

IRed & F aIfa-gaeor §:

1. Ut el Ao g 3magsd: ufadfaa
W L & HIS IEfANT awor 7|

2. e el Aoy g maged: ufadfad
STET aUT L & 3refadg avor §

3. e el Aoy g 3maged: ufadfad
quT L &7 T 3efad aXor ¥

4. U el Ao g 3magsd:; gfasfaa
TET TUT L & HIS A aRoT =787

48. Consider the equations of motion for a
system

i(a_L)_a_L_O
at\ag;) oq; '

where
L=T—V[

i=123-,n

with T(t, q;, §;) as kinetic energy
and V (¢, q;) as potential energy &

the generalized coordinates, and ¢; the
generalized velocities. Then the equations of
motion in the form as above are
1. necessarily restricted to a conservative
system but there is no unique choice of L.
2. not necessarily restricted to a conservative
system and there is a unique choice of L.
3. necessarily restricted to a conservative
system and there is a unique choice of L.
4. not necessarily restricted to a conservative
system and there is no unique choice of L.

49. &t (100) e 1,2,..,100 & 3ifha & aur
Iefeoed: gafRyd g1 396 ¥ IR e
T S § aUT IR fFadl A, B, CdAr D
a ¥ s § sghr wilRear ¥ § &F
(A, B,C,JUT D H) AF ITadH Al Hl

49.

50.

50.

51.

fRere erar & dar (A, B, C,dar D H) D&Y
TaH AT & e fAdar &2

1 1
L5 2.

1 1
3. 5 4, 5
Hundred (100) tickets are marked

1,2,...,100 and are arranged at random.
Four tickets are picked from these tickets and
are given to four persons A, B, C and D.
What is the probability that A gets the ticket
with the largest value (among A, B, C, D)
and D gets the ticket with the smallest value
(among A, B, C, D)?
1 2

2.
3. 4,

N R
= [N N
Nl"‘

A & X Jur Y TadE: U9 GOUTEAR:
gfcad arfes wW § afd PX=0)=
PX=1)==- &l A« & Z=Xx+vy dw
W = |X — Y| A SIT-AT HYUT TET 8l 87

1. Xduar w T&ad gl

2. YT W TEaT g

3. Z dUTW 3FEgEETad gl

4. 7dA W TEaT gl

d

N

Let X and Y be independent and identically
distributed random variables such that
PX=0)=PX=1)=LletZ=X+Y
and W = |X — Y|. Then which statement is
not correct?

1. Xand W are independent .

2. Y and W are independent.

3. Zand W are uncorrelated .

4. Zand W are independent.

Ao & (X} aur (v} & T@dT g S

gfhard §, HAT: Sielel AfAAr A, 99T A, &

| A R Z, =X, +Y, g1 ar

1 {2} U g Sfefel Ufshar 781 B

2. {2,) U UYg iAol Gk &, Sfelel 1T
A+ 1, & Tyl

3. {Z,) U UYg Sietel UlohaT &, Sfelel 1T
oA (A;,1;) & G|

4. {2} U Y& SFolel FfhT §, Sefet I
A, & Y|



51.

52.

52.

53.

53.
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Let {X,} and {Y;.} be two independent pure

birth processes with birth rates A, and 4,

respectively. Let Z, = X; + Y;. Then

1. {Z,}isnota pure birth process.

2. {Z.}is apure birth process with birth
rate 1, + A,.

3. {Z,}is a pure birth process with birth
rate min (14, 4,).

4. {Z.}is a pure birth process with birth
rate A;1,.

A & X,~N(0,1) & Jur A fF

X = { Y e 81 W
qgdTet:

1. TEEEY (X, X,) =1 8l

2. X, & N(0,1) s =Tgr &l

3. (X, X,) &I T GfaoR JATHT dco gl

4. (Xy,X,) T Ueh GfaaR GHTHT §coT oTal gl

Let X;~N(0,1) and let
(X, -2<X, <2

X2 _{ X;, otherwise.

Then identify the correct statement.

1. corr(X,,X;) =1.

2. X, does not have N (0, 1) distribution.

3. (Xy,X;) has a bivariate normal
distribution.

4. (X,X,) does not have a bivariate
normal distribution.

A R X, X, N(6,1) & AFrem 1=ar s
Iefoes Ufded &, STel Oe{1,2} &l ar 6 &
3TadA UIRAdl 3Teheldh (3 9T 31M) & aX H
R T e FuaT F § HlT-a1 TEr &2
1. 6 & 3 9T 3T & ’dcd Al gl
2. 0 &3 U3 X gl
3. 0 & 3 U 3 & AdA &, WRJ I§
X el &
4, 0 & 3 U 3T, 0 Th AATHA
3MThele gl

Let X;, -, X,, be a random sample from
N(6, 1), where 8¢{1, 2}. Then which of the
following statements about the maximum
likelihood estimator (MLE) of 6 is correct?
1. MLE of 8 does not exist.

2. MLEof@isX.

3. MLE of 8 exists but it is not X.

4, MLE of 0 is an unbiased estimator of 6.

54.

54.

55.

A= & Xy, X, N(u,o02) §ed & Feprer
T T Aefeod dfaed # Afgse A g
AN & peR AT § qUT 02(> 0) AT
gl 7 & x7,./, xi S & 3AR (a/2)™
AdaH® f&ig 81 ar o2 & fAT 100(1 - @)%
faRaregar 3iawrer sad f&ar S &

1 ((Z?Xf —u?) (ETX? - uz))

n y? " ony?
Xn,a/z Xn,l—a/z

Tr(X—u)? Tr(X—u)? )
(n_l)X(zn—l),a/z ’ (n_l)x(zn—l),l— a/2

7(x,-X)* z?(xi—Yf)

2 ) 2
nxn,a/z NXn1- a/2

.
3 <
4 ( T Xi—w)? Z?(Xi-#)z)

2 ) 2
an,rx/Z an,l— a/2

Let X,, -+, X,, denote a random sample from
a N(u, o?) distribution. Let 4 € R be known
and o2 (> 0) be unknown. Let szl,a/z be an
upper (a/2)t" percentile point of a 2
distribution. Then a 100(1 — a)%
confidence interval for o2 is given by

<(Z?Xz2 — v (ETX7 - u2)>

n y? " ny?
Xn a2 Xn1-a/2

=

YrXi-p)?

TrXi—w)? )
(n_l)x(zn—i),a/z ’ (n_l)x(zn—l),l— a/2

-
| <z¥(xi—i)2 zﬂxi—Y)Z)
-

w

2 ’ 2
nxn,a/z NXn1- a/2

T(Xi—w)? Z?(Xi-#)z)

ny? " ny?
Xn,a/z Xn,l—a/z

gifeahr aReeuar & gfietor & T &

T YT § T HiF-1 T oy g7

1. T TIA IR&eUsT Hyoh Teh dhiods
T IRFeTaT H, & &g TET0T Fa
AT FHAAT 3T fATH e d
qdeTorT dr 3R o ST B

2. TH T IR&eUT Hy F Th dehiodsh Tl
IR&eTar H, & A%g G0 Fd qHT
P[ Hyoh! 3R AT | Hy TEE ] +
P[ Hyo! TR 3T | H, TEE] = 1 B



55.

56.

56.

3.
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T WA IR&TAT H, & THh dhiods
W IR&wegaar  H, & fawg odieor
T & Tou, glieor Fr afed & aifod
TR U g TTefeoehd GET0T ST 39T
T Srar B

T WA IR&TAT H, & THh dhiods
IRFeTdAl H, & fa%g uligor & fav
UHHAAD: AFAdH  GU&T0T UMP - &l

3. c(h+Y%+2Y).
4 S +Y%+ ).

57. A fF X~N, (ﬁ,z)aﬁﬁ =(1,1,1) dr
11 1
Z=<1 3 c> gl
1 ¢ 2

X, AT —X, + X, — X, I 398 H TadT

31f&dea gHerm gl

In the context of testing of statistical
hypotheses, which one of the following
statements is true?

1. When testing a simple hypothesis H,

against an alternative simple hypothesis Hy,

the likelihood ratio principle leads to the
most powerful test.

2. When testing a simple hypothesis H,
against an alternative simple hypothesis
Hy, P[rejecting H, | H, is true] +
Placcepting Hy|H, is true] = 1.

3. For testing a simple hypothesis H,
against an alternative simple hypothesis
H,, randomized test is used to achieve the
desired level of the power of the test.

4. UMP tests for testing a simple hypothesis
H, against an alternative composite H,,
always exist.

A & 1, Y, Y, FAgaaSd UaToT § ard
3UTEIA YART o2 & ATY dAT GcATm3AT
E(Y;) = B, E(Y;) = AGAL E(Y3) =p1+ B,
Sl By, B, AT UM &, & AU| By + B
F Issde I@& 3ARAT 3w &

1. Y.

2. Y, 47V,

3. c(h+Y+2Y;).

4. - +Y+ 1)

Let Y;,Y,,Y; be uncorrelated observations
with common variance o2 and expectations
given by E(Y;) =p,E(Y2) =4, and
E(Y3) = B, + B,, where 31, [, are unknown
parameters. The best linear unbiased
estimator of 8, + B, is

1. Y.

2. Y, +Y,.

57.

58.

58.

gt & T ¢ &1 AT gl AT
1.

-2 2. 0.
3. 2 4. 1.

Let X~N3 (E' 2) where W= (1,1,1) and

1 1 1

= <1 3 c). The value of c¢ such that
1 ¢ 2

X, and —X; + X, — X3 are independent is

1. -2 2. 0.

3. 2 4. 1.

T TTo Uiagell TSer &I 3IuAeT e
IRfAT N & e 9RfAT @l ¥ aRkfaa
n(=2) & TH YA foer gaEaeT &
qry feAeprem ST g1 A R o i-df S
& Iddes ITRedr ® JAT my;, SHSAT i
qu j1<i<j<N & HIFd Iade
giifar & fafése &a g1 e Fuar 7
q HiI-AT gAAT T BIdT 82

N

1. T, =n

I
=

7Tij=n7Ti,1SiSN

=

[y

i
i >0foralli,j,1<i<j<N

4, T[ln'J—T[U>0f0l‘a||l,],1Sl<]SN

-

J
J
T

w

A sample of size n(= 2) is drawn without
replacement from a finite population of size
N, using an arbitrary sampling scheme. Let
m; denote the inclusion probability of the
i-th unit and m;;, the joint inclusion
probability of units i and j,1 <i<j <N.
Which of the following statements is always
true?



T[ij:TlT[i,:lSiSN

=

1l
—

*
3. myy>0foralli,j,1<i<j<N
4. 7Ti7Tj—7Tij>0f0ra||i,j,1Si<jSN

— '~
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5. ts Aol ardl AR W AR w Gwe o
AT geeh gl AW o Srash 3genrel &I, Helcd

59.

e ™ 1>0,x>0

f(x)={ 0, 3T

F IO Teh WAAiR g gl IfE 37 g
& IMgHIA R n A X;,X,, ..., X, Tod &
qAr X = ~yix; ¥ A e A Rreawegar
F 3TIIH THTSIAT 3Tholsh  sa9 f&ar
ST &

1 (1-e %)

2. 1-(1-e %)

3. e 2t/X
4, 1—e2t/X
Consider a series system with two

independent components. Let the component
lifespan have exponential distribution with
density

(e, 1>0,x>0
&) _{ 0, otherwise.

If n observations X;, X5, ..., X,, on lifespan of
this component are available and

n
S
1

then the maximum likelihood estimator of
the reliability of the system is given by

L (1- e—t/7)2
2. 1— (1 - e—t/7)2
3. e2t/X

4, 1—e2t/X

X =

S|e

60.

60.

Pl IBERHA 9ok W IEE TH cardr
gfshar, @ a1fd 2 §, & 3R 9ad &
[T FIA d¢od T Golcd Beled
=iz
qar giftq & 9T Ageh Y & FdR W
T ThaT §, WRGAT 04 & @Y, T
HOTHAT ¥ Tadad: 3R, T aod 3edrer
IEeh 1 dlehlel Ueh &Y HeAdlel AEHh &
AT & FAW ¢ AGE HIH H TEAT
T H AR IXd gl A f AT t W
FAR H TEhr S TEAT X(t) gl e &
q Fi-a1 TEr 8?2
1. X@®)} wR¥ear 1 & T T FE
afteyr &, affia giar g
2. {X(©)} ® UH TAsY dedA g o
nk=(1)(3)k,k=o,12,--- I T

3 3

ST &

3. (X()} & U TIY dedA &S
e = (0.1)(0.9)% k=012, & fer
ST &

4. (X(©)} N TH TAY ded &S
e = (04)(0.6)5, k=012, & fer
ST &

Customers arrive at an ice cream parlour
according to a Poisson process with rate 2.
Service time distribution has density function
3e73%, x>0
fe) = {0, x < 0.
Upon being served a customer may rejoin the
gueue with probability 0.4, independently of
new arrivals; also a returning customer’s
service time is the same as that of a new
arriving customer. Customers behave inde-
pendently of each other. Let X(t) = number
of customers in the queue at time t. Which
among the following is correct?
1. {X(t)} grows without bound with
probability 1.
2. {X(t)} has stationary distribution

k
given by m, = G) G) k=012,
3. {X(t)} has stationary distribution given by
T, = (0.1)(0.9)%,k =012,
4. {X(t)} has stationary distribution
given by ;, = (0.4)(0.6)%,k = 0,12, -
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HIT \PART 'C'

61.

61.

62.

62.

mﬁ'ﬁ-‘»xlzo,xzzl, Jar n>3% favw

gRenfd X x, = 2200k o A @

HlT-A1/A TEr 8le?

1. {x,} Th THESE ITshd &

2. lim, e x, = % I

3. {x,} T Fre 37THA B

. 2

4, lim,_ o x, == |
3

Letx; = 0,x, = 1, and for n = 3, define

xy = 2222222 Which of the following

is/are true?

1. {x,} is a monotone sequence.
. 1
2. limy o x, = >
3. {x,}is a Cauchy sequence.
2

4. im0 xp = 3

A & {x,) aEdfas GE&I3T FH Th

TaTS 3HA &1 ar

L 38 1<p<od @7 I3, |x,[P < oo
o FT g R g>p & foT
Tiltnl? < oo El

2. 3T 1<p<od [T TP, [x,|P < o T
ITERHFN 1<qg<p & faT
Tl |1 < o ¥l

3. IFT 1<p<g<o & T I |,
Ueh drEdiash 3Hefshdl {x,} & 3Hfeccd §
aTH TP < 0 WY
Tl |? =0 ¥l

4, A 1<gq<p<oo & ¥ I R, T&H
areafas ITRA {x,} F Hecded § drfeh
Yol P <o W X lxa|7=00 B

Let {x,,} be an arbitrary sequence of real

numbers. Then

1 Yo qlxn|? < oo forsomel <p < o
implies Y7_1]|x, |9 < oo forany g > p.

2. Yo—qilxn|P < o forsome 1 <p < oo
implies Y71 ]x, |7 < oo for any
1<qg<p.

63.

64.

64.

3. Givenany 1 < p < q < o, thereis a
real sequence {x,,} such that
Yn=1lxn|P < oobut Y’ q|xy|? = co.

4. Givenany 1 < g <p < oo, thereisa
real sequence {x,,} such that
Yn=1lxn|P < oo but X, [xy,|T=co.

. A & f:R—> R TH Tdd Bolel g T

T xeR & T f(x+1) = f(x) &l ar
1 f 3R ¥ 9Reg ¢, W A & 7|
2. f IR aUT AT aReg §, W 30
IREg W AIG el TG
3. f IR auwr A ¥ aReg § aur
f 39 AREE R IgAT ¥
4. f THTAAAT: Tdd gl

Let f: R — R be a continuous function and

f(x+1)= f(x)forall x e R. Then

1. f is bounded above, but not bounded
below

2. f is bounded above and below, but may
not attain its bounds

3. f is bounded above and below and f
attains its bounds

4. f is uniformly continuous

T 3rer [0,1] T fage 3Harer

(1/3,2/3) &l of| A & K =

[0,1]\(1/3,2/3). x €[0,1] & forw

qReNT FT F f(x) = d(x,K) ST&r

d(x,K) = inf{lx -y |y € K} gl ar

L f:[0,1] » R (0,1) & efr faigait w
aheAT gl

2. f:[01] >R 1/3dam 2/3 W
3aheT T8 gl

3. f:[0,1] > R 1/2 WX 3ahol=iiT A8l gl

4. f:[01] > R ¥dd =& &

Take the closed interval [0,1] and open

interval (1/3,2/3). LetK = [0,1]\

(1/3,2/3). For x € [0,1] define f(x) =

d(x, K) where d(x, K) = inf{|x —y| |y €

K}. Then

1. £:10,1] — R is differentiable at all
points of (0,1)

2. f:[0,1] — R is not differentiable at 1/3
and 2/3



65.

65.

66.

66.
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[

3. f: ] = Ris not differentiable at 1/2
4. f:[

0,1
0,1] = R is not continuous

e & ¥ Fa-ard T 882

1. giide Gifegfasr & arg (0,1) TH
e A AT FA & SR B

2. uifdes aifeufasdhr & @ (0,1) T
70 B A A AT A 2

3. o aifeufasdr & ary [0,1] T
70 B T A A A 2

4. g1 wifeAfasd & @y [0,1] UF gl
I ITTAT AT § ST FYT g

Which of the following is/are true?

1. (0,1) with the usual topology admits a
metric which is complete

2. (0,1) with the usual topology admits a
metric which is not complete

3. [0,1] with the usual topology admits a
metric which is not complete

4. [0,1] with the usual topology admits a
metric which is complete

a= fb (1,1,1) @91 (0,1,1) € R &1 faeqgia v
gl as F w, = (0,0,1),u, = (1,1,0) T
u; = (1,0,1). @ & Fla-ava @gr 287

1 (R*\V) U {(0,0,0)} T g el &l

2. RV U{tu, + (1 —tuz:0<t <1}
& Hag Bl

3 RV U{tu; + (1 —u,:0 <t <1}
& Hag Bl

4. (R3\V) U {(t,2t,2t): teR} T Tag 2l

Let V be the span of (1,1,1) and (0,1,1) €

R3. Letu; = (0,0,1),u, = (1,1,0) and

us = (1,0,1). Which of the following are

correct?

1. (R3\V) U {(0,0,0)} is not connected.

2. RV U{tu; + 1 —tuz:0<t <1}
is connected.

3 RV U{tu; + 1 —tu:0<t <1}
is connected.

4. (R3\V) U {(t, 2t, 2t): teR} is connected.

67. A o A @IS FHTAT Bl AW T P(A)
A HT IETHEAT FHT E, AT AF
Tl ST F WA §;

P(A) = {B:B < A}.

ar et & @ FA-anq qHEead P(A) &

I A e e

1L PA) =055 A & faU|

2. P(A) U IRFAT T &, T A &
fow)

3. P(A) T VT TH=AT B, $O A &
fow)

4. P(A) U VAT G B, FG A &
fow)

67. Let A beany set. Let IP(A) be the power set
of A4, that is, the set of all subsets of
A; P(A) = {B:B S A}.
Then which of the following is/are true
about the set P(4)?
1. P(A) = & for some A.
2. P(A) is a finite set for some A.
3. P(A) is a countable set for some A.
4. P(A) is a uncountable set for some A.

68. IR (0,1) W e Boail H & HiA-
TqIY THGATAT: dd g/8?
1. 2 2,

.1
sin—
x

sinx

3. xsin= 4.
X X
68. Which of the following functions is/are
uniformly continuous on the interval (0,1)?
1 .1
1 - 2. sin=
X X

sinx

3. xsin% 4. .
69. [0,1] T f @ & IRIWVT FL:
_ (x? Ffg x IRATE
f(")‘{xw%xamﬁma a
1. [0,1] R f AT THATRNT 8T ¢
2. f QAT GAGEAT AU [ f(x)dx = B

4



69.

70.

70.

71.

3. f qHAT FAGEAT FAT [ f(x)dx =< B

4. 1= [l feodx < [} fG)dx =1,

3

STer
Ji feodx @ [T fedx Fwer f &
el a1 39 AT FAA g1

Define f on [0,1] by
_ {x?if x is rational
feo = {x3 if x is irrational -
1. fis not Riemann integrable on [0,1].
2. f is Riemann integrable and
1 1
Jo f(X)dx = "

3. f is Riemann integrable and
1 1
Jo fFGdx =3,
1

4. %= fglf(x)dx< fOIf(x)dx =3

Then

where folf(x)dx and fOTf(x)dx are the
lower and upper Riemann integrals of f.

A 6 vadp <n & g afFAs
Tgaal p &r gfeer gafe & A= F

T:V -V (Tp)(x) = p'(1),x € C & gfafax
g T & O A Tl 2

1. @ATKer T=n

2. AATIRE T=1

3. [ATKer T=1
4. TATIRMR T=n+1

Let V be the vector space of all complex
polynomials p with degp <n. LetT:V >V
be the map (Tp)(x) = p'(1),x € C. Which
of the following are correct?

1. dimKer T = n.

2. dimrange T = 1.

3. dimKer T = 1.

4. dimrangeT=n+1.

U1 d % FHI IT HH dTer Sgaar H
rEdfash Afeer Ifase VR fJanr| peVv
& v aRenRa =¥ &

Iplle = 3= {Ip0)], [p™@ ()], [p® (0]},
STl pW(0), p T ith ahelsT § ST 0 WX
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71.

72.

72.

73.

Heditehd g1 ar llpll, V 9 T Alh

IRATNT T § TG T2 dhaer Il

1L k=d-1 2. k<d
3. k=d 4. k<d-1

Consider the real vector space V of
polynomials of degree less than or equal to d.
For p € V define

Iplli = max{lp(0)], [p(0)], -, [p® (0|},
where p®(0) is the i*" derivative of p
evaluated at 0. Then ||p||; defines a norm

on V if and only if
l.k=>d-1

3. k>d

2. k<d
4. k<d-1

A T A,B nxnddids ey § dife

IRMOR A > 0T IR0 B <0 gl

0<t<1 FRTCH)=tA+(1-t)B R

fam| ar

1L & tef01] & AT c(t) FpaAvT g

2. W8 THF t, € (0,1) T 3HTdca g difer
C(to) SgHAYNT AET B

3. & te[01] & fAT C(t) Fohaol =gl Bl

4. aer IRFATT: #5 t € [0,1] F AT C®)
GehAT §

Let 4, B be n x n real matrices such that

detA>0anddetB<0. For0<t<1,

consider C(t) = tA+ (1 —t)B. Then

1. C(t) is invertible for each t € [0,1].

2. Thereisaty € (0,1) such that C(t,) is
not invertible.

3. C(t) is not invertible for each t € [0,1].

4. C(t) isinvertible for only finitely many
t € [0,1].

A & ATH nxn adids eIg &

AT & @ T 3ccR (T I1 3f¥h) o

1. A &1 A ¥ HHA Th dEddH
A& AT B

2. w3t AR et v,w e R & foaw
(AW)T(Av) > 0 Bl



73.

74.

74.

75.

3. ATA &1 g AT AT U 33707
arEdfas I&aT gl
4. 1+ ATA gehAUT g

Let A be an n x n real matrix. Pick the

correct answer(s) from the following

1. A has at least one real eigenvalue.

2. For all nonzero vectors
v,w € R, (Aw)T(4v) > 0.

3. Every eigenvalue of ATA is a
nonnegative real number.

4. I + AT A is invertible.

A & {a,,-,a,} AT {by,-,b,} R* & ar

a1 A PannBﬂ?q‘\%'%,

greafas wfaffedt & @y,  afs

Pa;=b; i=1,2,-,n gl A fF P &

e A -1 3 1 g FAS &

Q=I4+2P ¢l A AT FTN F A T T

e &7

1 {ag;+2b]i=12,-,n} 3 VvV & T
3TER B

2. Q AU E

3. Q FT & A0S AT 331 —1 §l

20

4. gfe @Row P>0 & @ arfO® 0 >0 Bl

Let{ay, -, a,}and {by, -, b, } be two

bases of R™. Let P be an n X n matrix with

real entries such that Pa; = b; i =

1,2,---,n. Suppose that every eigenvalue

of Piseither —1or1. Let Q =1+ 2P.

Then which of the following statements are

true?

1. {a; +2b; |i = 1,2,-,n} is also a basis
of V.

2. Qisinvertible.

3. Every eigenvalue of Q is either 3 or —1.

4. det Q > 0ifdet P > 0.

AW & TTF nxn 3EFE §, JORHA
™" =0 & @] [AFd #§ T HT-any a@r
/82

75.

76.

76.

77.

1. T& n o sffaafoe ae g

2. Twwafﬂﬁmm%agmn
& Y|

3. T &I U 3fAaI0% AT 081

4. T U TaH0T 3TCPE & FAST ¢

Let T be a n X n matrix with the property
T™ = 0. Which of the following is/are true?
1. T has n distinct eigenvalues.

2. T has one eigenvalue of multiplicity n.

3. 0isaneigenvalue of T.

4. T is similar to a diagonal matrix.

Al fh AUH n x n 3G g, ddideh
gfafSeat & ary| aReRT & &

(x,y)a = (Ax,Ay),x,y € R™. @ (x,y)4
TRAUTAB T TR FAT § Iie T
Fao afe

1. Ker A = {0}

2. rank A=n |

3. A & G RIS AF YATcHS &l
4. A% g FAIIOF AT I3HOTHS §

Let A be an n X n matrix with real entries.
Define (x,y)4 = (Ax,Ay),x,y € R™.
Then (x, y), defines an inner-product if
and only if

1. Ker A = {0}.

2. rank A = n.

3. All eigenvalues of A are positive.

4. All eigenvalues of A are non-negative.

A R A {v), -, v,)} AEH WY &
e
vl = ¥, Kv, v)|%, Vv € R™ &I
ar e # @ G FyAr w1 [v e
1 v v, 3M9F & ofifdsh
2. (v, v} R* & fAU T 3R B
3. vy, v, 3UE A oAifdeh 7@ &
4, GHTIE (v, v} A HOF § 3fAH
n—1 3949 e g Fhd ¢



77.

78.

78.

79.

Suppose {vy, -+, v, } are unit vectors in R™
such that

n
loll? = ) e v} vw € RY
i=1

Then decide the correct statements in the

following

1. v, v, are mutually orthogonal.

2. {vy_v,}isabasis for R™.

3. vy v, are not mutually orthogonal.

4. Atmost n — 1 of the elements in the set
{vy,.., vy} can be orthogonal.

AW & V={f:[01]>R|f To1d n &

Wmmwwwa@a’%}.

AT F 0<j<n®d AT fi(x) =x/§ aur

A B 4, a; = [, 00f;(0dx ¥ A

STt aTell T (n+ 1) X (n + 1) 3Mg &

ar e & @ P T

1. @AETv=n

2.\ v>n

3. A 3% fAfRad g, 3rdfq @ v e R
& T (Av,v) >0 Bl

4. RTOIH A >0 gl

LetV ={f:[0,1] » R | f is a polynomial of
degree less than or equal to n}.
Let f;(x) = x/ for0 < j <nand let A be
the (n + 1) x (n + 1) matrix given by
a;; = f f:(x)f;(x)dx. Then which of the
following is/are true?
1. dimV =n.
2. dimV > n.
3. A is nonnegative definite, i.e., for all
v € R", (Av,v) = 0.
4. detA > 0.

AT & f:C - CUH T A WH Foled
HIIGRED f=u+iv%'3|%Tu,vWQT: f
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79.

80.

80.

81.

& arEdideh Ul Hiefead #ET g1 ar f
IR § IR

. {ulx,y):z = x + iyeC} IReE ¢l

. w(x,y):z = x + iyeC} IREE &l

. {ulx,y) + v(x,y):z = x + iyeC} IREE ¢l
WP (x,y) + v2(x, )z = x + iyeC} IREg gl

A W N P

Let f: C — C be an entire function. Suppose

that f = u + iv where u, v are the real and

imaginary parts of f respectively. Then f is

constant if

1. {u(x,y):z = x + iyeC} is bounded.

2. {v(x,y):z = x + iyeC} is bounded.

3. {ulx,y) +v(x,y):z = x + iyeC} is
bounded.

4. {u(x,y) +v3(x,y):z = x + iyeC} is
bounded.

Iﬂﬁ'%A={ze(C||z|>1},B={ZE(C|Z¢O}
gl fae & & *la-3 @@ 2

1. T Hdd 3ToGHh Bl f:A - B gl

2. U Tdd T Helelf:B - A gl
3. T 3R ANEH Bl f:B - AE|
4. Th AR dANH Belel f:A > B gl

LetA = {zeC | |z| > 1},B = {ZE(C | zZ# 0}.

Which of the following are true?

1. There is a continuous onto function
f:A - B.

2. There is a continuous one to one function
f:B - A.

3. There is a nonconstant analytic function
f:B - A.

4. There is a nonconstant analytic function
f:A- B.

At O H={z=x+iyeC:y>0} I
AT § d D={zeC: |zl <1} faga
Uheh dfshed! gl AT & f T Alfeaw
FTACROT & St H & 3Medeehd: D W
gfaRfa &ar &1 a= & fei)=0 Bl
et & & g0 FE YA B o



81.

82.

82.

83.

1. z= —2i W [ & TH T 3dsd gl
2. f(Of(=) =1 T FATUA f T gl

3. z=—2i W fH & fAad fFfaaar g
4. |f(2+2i)|=%.

Let H={z=x+iyeC:y >0} be

correct statement from below.
1. f hasasimple pole at z = —2i.
2. f satisfies f(i)f(—i) = 1.

3. f has an essential singularity at z = —2i.
N = L
4. |f(2 +20)] =7

(X_IZ)Z dx, Im(z)>0, W
foar| df ¢ W AT TH HATH Beld G(2)
g S 9 Im(z) >0 § d9 F(z) § ¥gAd
gier &, aifeh

G(z) & 3eids 1,00 gl

G(z) & HeAd® 0,1,00 Bl

G(z) & 3eids 1,2 gl

G(z) & T 3Ads 1,2 8l

Tl F(2) = [}

A w0 npoRE

Consider the function
F(z) = flzﬁdx, Im(z) > 0.
Then there is a meromorphic function
G(z) on C that agrees with F(z) when

Im(z) > 0, such that

1. 1, 00 are poles of G(2).

2. 0,1, 00 are poles of G(2).

3. 1,2 are poles of G(2).

4. 1,2 are simple poles of G (z).

A A = [ x"(1—x)"dx T FE
et ¥ 6T T FUT AT

1. A T 9RAT FE&r AL B

2. 0<A < 4™ gl

the
upper half plane and D = {ze C: |z| < 1} be
the open unit disc. Suppose that f is a Mobius
transformation, which maps H conformally
onto D. Suppose that f(2i) = 0. Pick each

22

83.

84.

84.

85.

3. A UF YUl ¥
4. A7' T yeqUlih gl

Consider the integral
A= fol x"(1—x)"dx.
Pick each correct statement from below.
1. A isnot a rational number.
2.0<A4A < 4™
3. Ais a natural number.
4. A~ is a natural number.

A R GHIE n & TF IRAT 31

g & BT A @ & FE HYA A

1L A& d, n & AT a1 & A GF
HIEd & Teh IUHHAG HT e Bl

2.9 d, n A ofad AT g A GH
FfEd & T 3IIT F1 3HEIT B

3. 3k G & & 3fa suwE IfFw & ar
G dfshe §l

4. I GHN 3UEHE H &, G & U
39HAg NI 3Hi&dcd g dlfh G/IN=H &l

Let G be a finite abelian group of order n.

Pick each correct statement from below.

1. If d divides n, there exists a subgroup of
G of order d.

2. If d divides n, there exists an element of
order d in G.

3. If every proper subgroup of G is cyclic,
then G is cyclic.

4. If H is a subgroup of G, there exists a
subgroup N of G such that G/N = H.

GATAT FHE S,, dUT 38h 3THAE A,

ST s a7 ooy afdfed § w®

| At &6 4, & 7-f8e 35w H

g T @ &Y TE HYUA T o

1. |H| = 49.

2. H dishes glel dTeY|

3. Ayy W Ush HHAT 3UHHE & H|

4. Sy @I HIS 8 7-FT 3TEHE A,y H
T 3TEHT g



85.

86.

86.

87.

Consider the symmetric group S,, and its

subgroup A, consisting of all even

permutations. Let H be a 7-Sylow subgroup

of A,,. Pick each correct statement from

below:

1. |H| = 49.

2. H must be cyclic.

3. H isanormal subgroup of A,,.

4. Any 7-Sylow subgroup of S, is a subset
of A,,.

A & p UF AT &1 HeT ¥ g T
FYT FI Ged| JeAHIRAT Th

1. ®IC p? & JUAY & el FHE Bl

2. P p? & JUTAY a FHE B

3. FIfT p? & JUAY & FAAAHT T &1
4. AT p? & JUAY TH qUITHIT Widl Bl

Let p be a prime. Pick each correct

statement from below. Up to isomorphism,

1. there are exactly two abelian groups of
order p2.

2. there are exactly two groups of order p2.

3. there are exactly two commutative rings
of order p2.

4. there is exactly one integral domain of
order p2.

A fh R T & AU U SwARAAT

eI &, difeh R[X] U& 3gfad

UGS Fid 81 R[X] OISl (X)

F | ¥ Afcse w1 o 7 @ & @

FYA P Iai:

1. 1 31757 g

2. g | 3Uss &, o R(X] T A&
IUTSITael 9id &

3. I R[X] TF IfFersd 9id &, @ [
3feass gl

4. AR R[X] TF AL IAUISTEe Tid §
IE TF IS i B
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87.

88.

88.

89.

Let R be a commutative ring with unity,

such that R[X] isa UFD. Denote the ideal

(X) of R[X] by I.Pick each correct

statement from below:

1. I isprime.

2. If I is maximal, then R[X] isaPID.

3. If R[X] isaEuclidean domain, then I is
maximal.

4. If R[X] is a PID, then it is a Euclidean
domain.

AW & f(x) € Zlx] OTT =2 F UH

@E%lﬁmﬂaaﬁmaﬁgﬁ:

1 IE Z[x] & f(x) AegaolT &, dr a8
Qlx] # 3rergeRvola &

2. FiE Qx] A f(x) HegRIOT &, ar
a6 Z[x] & IrgHoNg gl

3. I Z[x] H f(x) Ao &,
sy 3T p F AT f(x) TUET p FT
TR f(x) Fylx] # orgeonyg gl

4. AR Z[x] F f(x) IeHFONT §, & a7
R[x] # srergavofar g

Let f(x) € Z[x] be a polynomial of degree
> 2. Pick each correct statement from
below:

1. If f(x) isirreducible in Z[x], thenitis
irreducible in Q[x].

2. If f(x) isirreducible in Q[x], thenitis
irreducible in Z[x].

3. If f(x) isirreducible in Z[x], then for
all primes p the reduction f(x) of f(x)
modulo p is irreducible in [F, [x].

4. If f(x) isirreducible in Z[x], thenitis
irreducible in R[x].

CR ogcad qieafad ¢ foraa ash
Tshel AT TId &, W fAar| e &
¥ & T YA B GA

1. (C,7) T3E3H g

2. (C,7) HEd &l



89.

90.

90.
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3. (C,7) Eeg Bl
4. (C,1) & Z T gl

Consider the smallest topology 7 on C in
which all the singleton sets are closed. Pick
each correct statement from below:

1. (C,t) is Hausdorff.

2. (C,7) is compact.

3. (C,7) is connected.

4. Zisdensein (C, 7).

A & (X, ), fOfdea Tifufaes aafcar

g T AR F X =[[he X, & T &

T HYAT ¥ g 3H HYA B Yol S 3G

aar & 6 X WY AUt HifEUfaRT X W

faeFa aifeafadr & TA gl

1. 1 9oRfAa g

2. 1 IvEad: 3aRfAa § aur aRFaa:
FS a H SIS T T F v X,
ThHdl gl

3. 1 30T IRAT § Jor
IRfATT: F8 o H DI T I &
T X, Tha

4. 1 3aRfAT § aur a9f « & /v X,
3RfAT £l

Let {X,}qe; be discrete topological spaces

and let X = [[,¢; X From the statements

given below, pick each statement that

implies that the product topology on X

equals the discrete topology on X.

1. I isfinite.

2. I is countably infinite and X, are
singletons for all but finitely many «a.

3. I is uncountably infinite and X, are

singletons for all but finitely many a.
4. I is infinite and X, are infinite for all a.

91. A & y:R—> R TTURCT Jachel THGIOT
2y" +3y'+y=e3% xeR
lim,_, e*y(x) =0 FT AT FA §'ff, T

gl gl ar

1. lim, . e®*y(x) =0

2. y(0) =

3. R W y T&h IReg ol gl
4. y(1)=0

91. Lety:R — R be a solution of the ordinary
differential equation,
2y" +3y'+y=e73%, xeR
satisfying lim,_, . e*y(x) = 0. Then

1. lim,_,o e**y(x) = 0.

2. y(0) = —.
3. y is a bounded function on R.
4. y(1) = 0.

92. 1eR & foU 5T ahel THRUT W]
faamy|
y'(x) = Asin(x + y(x)), y(0) =1.
ar =9 YRiAs AT GHEAT &
1. 0 & fralr o anfcy & A1 g AT B
2. O 2] <1 &A@ R & T g B
3. 0 % gy & UH g g
4, AT I |2 >1 & AR & vF & B

92. For 2 € R, consider the differential
equation
y'(x) = Asin(x + y(x)), y(0)=1.
Then this initial value problem has:
1. no solution in any neighbourhood of 0.
2. asolution in R if |A| <1
3. asolution in a neighbourhood of 0.
4

. asolution in R only if |/1| > 1.



93.

93.

94.

94.

HHAEAT

—y"+ A +x)y= Ay, x € (0,1)}
y(0)=y(1) =0
& Ueh YeAR & ©

1. 8@ 1<0 & v

2. @3t 1€[0,1] & fow |

3. 3T 1€ (2,0) & AT |

4. ) & TH AU FEAT & fow)

The problem

—y"+ @A+ x)y= Ay, x € (0,1)}
y0)=y(1)=0

has a non zero solution

1. forall 1 < 0.

2. forall A € [0,1].
3. for some A € (2, ).
4. for a countable number of A's.

A fF wRx[0,0) > R IRTAS AT
AT

Uy — Uy = 0, (x,t) e R X (0,00) & foIT
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR

F TH gl ol A 6 x ¢ [0,1] & fov

f)=gx)=0F¢, Al g7 gAAT Ui ¢ T

1. I (x,t)e(—0,0) x (0,00) & ToIT
ulx,t) =0 gl

2. T8 (x,t)e(1,0) x (0,00) & foIw
ulx,t) =0 gl

3. | (x,t) ST u(x +t) <0 HT FATAA
FI 8, 396 ITu(x,t) =0 gl

4. Y (x,t) ST x—t > 1 FT FATA
FI 8, 396 T u(x,t) =0 &l

Let u: R X [0, ) — R be a solution of the
initial value problem
— Uy =0, for (x,t) € R X (0, )
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR
Suppose f(x) = g(x) = 0forx ¢ [0,1],
then we always have

Ut
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95.

96.

u(x,t) = 0 forall

(x,t)e(—0,0) X (0, 0).

u(x,t) = 0 forall (x,t)e(1, ) x (0, ).
u(x,t) = 0 forall (x, t) satisfying
x+t<O.

u(x,t) = 0 forall (x, t) satisfying
x—t>1.

TSIl GHIEHIOT

p?
u(x,y) =0

_ Ou ou
+q2=1; p:a, q=$

x+y=1W, (x,y)eR2

F T et gaear @ JEn| ar

1. 37ashel FHEOT & fav aifdeq gAeor §
B gy Wogp W, 42
dt dt dt dt
— a _ _

T

2. 3dhdl THHUT & faw ey

FHRIOT §
X _ 5y, W _ 5. D _ o, dp_
e~ Y ar T U a7 ar
0; Y=o
dt
3. u(1,v2) =2
4. u(1,v2) =1

Consider the Cauchy problem for the
Eikonal equation

2 2 _1. = a_u = a_u
pTra" =1 p=E5 a=g
u(x,y) =0 onx+y=1, (xy)eR?
Then
1. The Charpit’s equations for the
differential equation are
X _ 9y W _ oo G _ 5 dp_
PTES ri Hre CRr
— da _ _
Pia =
2. The Charpit’s equations for the
differential equation are
ax _ 5. WY _ 5 . du_ ., dp _
dat 2p; at 2q; dt Z dt
0; %—y.
dt
3. u(l,\/f) =/2.
4. u(1,v2) = 1.

A R AT 1 =[0,1] | f(x) =x*+1
FT Gl gIfHC AT H(x) &, x = 0T
x =1 9T HIGRT P gl
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1. 3T0H g |f () — H(x)| = = &l

2. 1f () — H(x)| & oaa# x = o o
ST B

3. 3TH o |f (x) — H(O)| = - B

4. |f(x) — H(x)| 91 3eaaH x = ; T o

ST B

Let H(x) be the cubic Hermite interpolation

of f(x) = x* + 1 on the interval I = [0,1]
interpolating at x = 0 and x = 1. Then

L maxyg|f () = H@)| = 1.

2. The maximum of |f(x) — H(x)] is
attained at x = %

3. maxye|f(x) ~ HEl = 57

4. The maximum of |f(x) — H(x)]| is
attained at x = i.

A & £:[0,3] > R IR glar &

o) =]1—|x—2|| & & || qer A

# Ay #<ar &1 ar [ f(0dy, &

TEATcHS Glosldhed & o0 e Fyar &

¥ HiT-q HE B2

1. §gFd GHS fad, e gAmET
3UTRTET & AT, JUTEY B

. GgF HeAfdg oA, de A
3UTRTE & AT, JUTEY

3. GgFd THed fAg#, IR FAE
3UTRTT & AT, JUTEY B

. GgFd ALAfag fF9H, IR gAeT
3UTRTT & AT, IS B

N

N

Let :[0,3] - R be defined by f(x) =

|1 — |x — 2|| where || denotes the absolute

value. Then for the numerical

approximation of f03f(x)dx, which of the

following statements are true?

1. The composite trapezoid rule with three
equal subintervals is exact.

2. The composite midpoint rule with three
equal subintervals is exact.

3. The composite trapezoid rule with four
equal subintervals is exact.

4. The composite midpoint rule with four
equal subintervals is exact.

. A B u @\ AT gEEr

Uy + Uyy = 0, 0<x,y<n3¥ﬁ~l‘ﬂ'
u(x,0) =0 = u(x, ), 0<x<m% faT
u(0,y) =0, u(m,y) =siny + sin 2y,
0<y<nma& faw

T gl Bl

T

1. u(1,) = (sinh(m))~* sinh(1).

2. u(1,%) = (sinh(1))"" sinh(r ).

3. u(1,5) = (sinh(m))* (sinh(1)) % +
(sinh(2m))~1 sinh(2).

4. u(1,%) = (sinh(1))™* (sinh(m)) % +

(sinh(2))~1sinh(2m).

Let u be the solution of the boundary value
problem

Upy T Uy =0 fOr0<x,y<m

u(x,0) =0=u(x,m) for0<x<mn
u(0,y) =0, u(m,y) =siny + sin2y for

0<sy<sm

Then

1. u(1,) = (sinh(m))~* sinh(1).

2. u (1,%) = (sinh(1))~!sinh(m).

3. u (1,%) = (sinh(m))™! (sinh(l))\/iE +

(sinh(2m))~1sinh(2).
4. u (1 E) = (sinh(1))7?! (sinh(n))\/% +

" 4

(sinh(2))~1sinh(2m).

. URTHS AT TAET y' (x) = f(x,y(x)),

y(xo) =y, & Afecddhed & foT @& &7
& ®r-Fer Ay w faan:
Yn+1 = Yn T aky + bk,

ky = hf (xn, yn)
ky = hf (x, + ah, y, + Bk,)

a,b,a dA B & &5 ROT & & HA-T
T gfadia Fife Ol gee & 82
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100.
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1. a=§, b=§, a=1 =1
2.a=1 b=1, a=%, ﬁzg
3. a=;, b=2, a=3% p==
4, azz, bzi, a=1 =1

Consider the Runge-Kutta method of the
form

Yn+1 = Yn +aky + bk,

ky = hf (xn, Yn)

ka = hf (xn + ah, y, + Bk1)

to approximate the solution of the initial
value problem

y' () = f(x,y(x), y(x0) = yo.
Which of the following choices of a, b, a

and g yield a second order method?
1 1

1.a=5, b=5, a=1, =1
2.a=1, b=1, a=3, f=;
3.a=g, b=2, a=2, f=12
4.a=2 b=7, a=1 f=1
a'GFy=y(x),Gﬁﬁ§ («/§1)1=T3;aw‘s‘

AT 95T J[UTEr (FUH HIE HT dleckT
ATRS FHHIOT) T aReRT §:

fy fw)dv _

0 Vy=v Y

& f(y) = 1+yi,2, &, A TH 3T
&

1. WX @ 2. aqe

3. Wae T 4. Tshol

The curve y = y(x), passing through the

point (v/3, 1) and defined by the following
property(Voltera integral equation of the
first kind)

fy fwdv _

0 Jy=v Yo

where f(y) = / + —,2, is the part of a
1. straight line. 2. circle.
3. parabola. 4. cycloid.

27

101.

101.

102.

A T y = y(x) el

Iy()] =

FI WA g 39 Ifaey W fF A Fr adf

BT y =22 & AR aAfaefer qur 3g6Hr
?ﬂffﬁlﬂx—yzS%W?ﬁQﬁﬂ%I
Fﬂ.

1. WAl TUT EIel @1 & ST &l
=g g0 (20) B

2. (xy) T WA B gaoEr (-2)¥

3. &g (2,0) =T o s B

4. 9k y=> ¥ WA e §l

Let y = y(x) be the extremal of the
functional

Ily(x)] = f ’1 + dx

subject to the condition that the left end of
the extremal moves along y = x2, while
the right end moves along x —y = 5. Then
the

1. shortest distance between the parabola

and the straight line is (%E).
2. slope of the extremal at (x, y) is (— 23).
3. point G 0) lies on the extremal.

4. extremal is orthogonal to the curve y = g

Udhdh GSIHATST T Udh 0T x-318T Hr feem
H 0 goIar g 6 3udr eEnsh
L=—=x*+ xi? —x? Bl

A fF 9 =x%% T 9o (Fo@ &
Fedfead 161 1 gfafafica sar g, s
T 9T x-fGm & o) 71 I x(0) = 170
x(0)=1 g x& AT &

L x=0 R F& YLAR IRAT AT

2. x=1%T1



3. x=%CIT\/§
3
4.x=\/;t|T0

A particle of unit mass moves in the
direction of x-axis such that it has the
Lagrangian

102.

L=—i*+oxx? - 22,

Let Q = %2 represent a force (not arising
from a potential) acting on the particle in
the x-direction. If x(0) = 1 and x(0) =1,
then the value of x is

1. some non-zero finite value at x = 0.

2. latx =1.

3. \/gatxzi.

4, Oatx = 3.
2

103. AT T (O, F, P) T Wiidshar gAfRe §
TUT ATH Gl §, P(A) >0 & A1l
e fawat & fad (. F) WQ &
qIffehaT ATT I GRS T &2

1. Q(D) = P(AuD) V DEF
2. Q(D) = P(ANnD) V DEF

3 eD= {0, g P(D) =0
. Q(D) = P(D|4) Vv DEF

SN

103. Let (Q, F, P) be a probability space and let
A be an event with P(4) > 0. In which of
the following cases does Q define a
probability measure on (Q, F) ?

1. Q(D) = P(AUD) vV DEF

2. Q(D) = P(AND) vV DEF

3 Q(D):{o, if P(D) =0
4. Q(D) = P(D|4) V DEF
104. (X,Y) T TYFd YA Gelcd Belel §

_(6(1—-x), 0<y<x,0<x<1
f(x'”_{ 0, g

et 7§ Pl &

P(AID),ifD € F with P(D) > 0

28

104.

f,y) = {0’

105.

P(AID),afE DeF P(D) > 0F T

105.

1. X Jur Y ¥9d9 A& B

3y—1)3 0<y<1
2 fp= PO 0=y <

3. Xdur Y &&d¥ gl

1
3(y—=y%), 0<y<1
a, fy(y)={ (r=27) Y
0, I gar

The joint probability density function of
X, Y)is

6(1—x), 0<y<x0<x<1
otherwise

Which among the following are correct?

1. X and Y are not independent

3(y—1)%, 0<y<1
2 100 - |
fr®) 0, otherwise
3. X and Y are independent

1
A= { (v-3v7), o<y<1
0, otherwise

A & X, Th FI=T 9 & n-th e Fr
gRoma § n>1. 79 &

n
Sn=ZXiH2JTSn T AT IV,
i=1

n>1% AT au v,=0 & a @

FUA H § FA-T T

1. {Y,:n = 0} Th TeTgahiolg Aichla H@er
gl

2. {Yyin > 0} U 37ATacl Hishla @ell gl

3. P(Yn=0)—>%a8n—>oo

4, P(Yn=5)—>£asn—>oo

Let X,, be the result of the n-th roll of a fair die,
n=1.

n
Let S, = zXl- and Y,
—

i

be the last digit of S,,, forn>1andY, = 0.

Then, which of the following statements are

correct?

1. {Y,;:n = 0} is an irreducible Markov
chain.

2. {Y,:n = 0} is an aperiodic Markov
chain.



106.

106.

3. P(Yn=0)—>%asn—>00.

4. P(Yn=5)—>%asn—>00.

{X;} U TIdId: Ud TAUT THRIA: Sfed
AEReH W F ITHA §, T °eled
e

Flx) = {e‘g, x >°_0

& 1|

(Y;} TadFd: Td YA Sfed
Irefeod TR &1 3Thd §, d Helcd
Holel

44y, y>0

g(y):{ 0, 3T

AR, (X}, () FadT Fg &1 AW

Zy =Y, —3X, k=12 .5 & Fa-F
e 87

P(Z,>0)> 0

. YR Zy — +oo UTTARAT 1 & |1 |

3. Y4 Zyx = —oo UTTARAT 1 & 1|

P(Z, <0)>0

Noe

>

{X;} is a sequence of independent and
identically distributed random variables
with common density function

e’ %, x>0
fG) = {0, otherwise.
{Y;} is a sequence of independent identically
distributed random variables with common
density function

_ (4e™Y, y >0
90 = {O, otherwise.

Also {X;}, {Y;} are independent families.
Let Z, = Y, — 3X;, k = 1,2,--- . Which
among the following are correct?

1. P(Z, >0)> 0.

n
2. Z Zj, — +oo with probability 1
k=1

29
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107.

108.

n
3. Z Zj — —oo with probability 1.
k=1

4. P(Z, <0) > 0.

A 6 x dur v Fadad: aur

HAUTHAAS: dfed Tefossd o § 91
Z=X+Y B ANZ &1 §cd XqAT Y &
deoft & 38 Fga A usar §, A X

1. JHHAT 2. TETAhT
3. THAAT 4. gfauq
Suppose X and Y are independent and

indentically distributed random variables
and let Z = X + Y. Then the distribution of
Z is in the same family as that of X and Y if
Xis

1. Normal. 2. Exponential.
3. Uniform. 4. Binomial.
A & x,,-, X, @5 oR%dr gaca

Folel ¥ fom =r v Ires gface &

1 (x — p)* le=G-m;

fOspa) = {W“)
0,

X = U
3T
gl —o<pu<ooddl a>0. ar e
FYt F F AT T 2

L Ad ad p & HEUT eherehl S
fafer & 3T &

2. a &1 YU ITHeent T A @
31dca §1 YT a8 o Fr AEUT
el gl

3. w#T e eReren T fafer v
31fedca § aur ag p F AT
3ol gl

4. a AT p QAT B YUY vl AT
&I APAcT & R I AR LT &
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Let X,,---, X,, be a random sample from the
following probability density function

fOopa) =

1 — @1 = (xh).
{w) (x—mw* e ;
0,

X = U

otherwise.

Here —oo < u < oo and a > 0. Then which

of the following statements are correct?

1. The method of moment estimators of
neither & nor p exist.

2. The method of moment estimator of «
exists and it is a consistent estimator of a.

3. The method of moment estimator of u exists
and it is a consistent estimator of .

4. The method of moment estimators of both
a and p exist, but they are not consistent.

A & Xt aefes W g, [
9T.E.%. & a1y

_(pe™* +2(1 —ple~?%; x>0,
f&) _{ 0, 37T,

A 0<p<1gl ar X NTA Felel &
TH

1. AW Feled, p=0dAT p=1 & AT
2. 3R Foled, @ 0<p <1 & Tl

3. BOATT Welel, THT 0<p<1 & ol
4. HARCSE Feled, TH 0 <p <1 & fAT|

Suppose X is a random variable with

following pdf
_(pe™*+2(1- p)e 2%; x>0,
&) {O, otherwise,

and 0 < p < 1. Then the hazard function of
Xisa

1. constant functionforp =0andp =1

2. constant functionforall 0 <p <1

3. decreasing function forall 0 <p <1

4. non-monotone function forall 0 <p <1

A= & X, X,

2Axe=A*%. x>0
;A ={ ’
fesD =17 32

110.

q fAFrer 3T T IefRos gfded g1 I
A> 0 Ueh AT el gl difod ¢ e
IR T T a > 0 U UAET0T | A
{&TT YT TOEd & 6
Ho:A <1 S8 Hyp: 1> 1.
ar e § @ Fa-a wdr 82
1. THEATAT: AFITH TIETOT 58 & & &
YPx <Cp T nd T ¢, <cpypq &
Y|

2. THTATAT: AFAdH GAETT SH T HT ¢
noxt<d, 9 nd fAOvd, <d,, F
Y|
3. THHAA: AFddH TIET0T 3T FT H &
YPx < Cp, T nd T, <c,F
ar|

4, THTATAT: AFATH TN&T 58 FT HT ¢
noxt<d, @ n&k AUd,,, <d,F
|

Let X,,---, X,, be a random sample from

x>0

—Ax2,
fln) = {2 .
otherwise.

0,

Here 1 > 0 is an unknown parameter. It is
desired to test the following hypothesis at
level @ > 0. We want to test

Hy:A<1vs H: 1> 1.
Then which of the following are true?

UMP test is of the form )}/ ; x; < ¢, With
Cn < Cpyq forall n.

UMP test is of the form Y™, x? < d,, with
d, < d, ., forall n.

UMP test is of the form }}/-; x; < ¢, With
Cni1 < Cp Torall n.

UMP test is of the form Y™, x? < d,, with
dpiq < dy, forall n.
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AR & X, X, TS N, 1) gl
Hy:pu=0 S8 Hy:p >0 F 9{&Tor T
W%I A &F p,(u, @), I 3TATT
n NIRRT, p W, AH@T a &
ThHATA: eI d GUEToT & Qrfeed al
fafése axar &1 ar @ w2t 7 F Fla-
¥ @ &

1 limyepo(a)=1Vu>0va>0
Cdimyopn(a) =a vn=1, Va>0

2
3. limgopp(ua)=0VYn=1, vu>0
4, limy;p,(, &) = 0Vn=1vu>0

Let X;,--- X, beii.d. N(u,1). Itis
proposed to test Hy: 4 = 0 versus

Hy:u > 0. Let p,, (1, @) denote the power
of the UMP test at u of size a based on
sample size n.

Then which of the following statements
are correct?

1 limeop,(a)=1Vu>0Vva>0.
2. limy_opp(a)=a Vn=1, Va>0.
3. limyop,(a)=0Vn=1 Vu>0.
4. limg1pp(a)=0VvVn=>1vu>0.

AT F X 9o 4 o Th CITAT &l §co
T Ao 1T e Aelees ufdedr gl
YISl AT Uk Y4 de f(2) §; STl

1= {0

afftd qfe g1 Helel & el T Hyar
p= s i o s i 1
1. e* &1 ST 3Thal 2X*1 g

2. 1 &I 9T AT %%I

3. AT UT scoT AT gl
4. e?* T §91 el 22G+D F)

Let X be a random sample from a Poisson
distribution with parameter . The
parameter A has a prior distribution f(z);
where

e % z>0
f@@) = {O, otherwise.
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113.

113.

Under the squared error loss function,
which of the following statements are
correct?

1. The Bayes’ estimator of e? is 2X+1,
2. The posterior mean of A is %

3. The posterior distribution of A is
gamma.
4. The Bayes’ estimator of e?# js 22(X+1),

A & Y,V VY, 3TeEdfad & §
@fHE E(Y) =By + B, + B3 = E(Y,), E(Y3) =
Bi-B, = E(Y,) T YOI (Y,) =02, i=
1234 & fou g o &9 ¥l # &
FiT- TE &2
L. DBy + paPa + p3fs 3Rl & TfE a2
Waﬁ\'p1+p2=2p3.
2. 0% F T HATHAT 3Thelsh ¢
[(Y; — V)% + (Y; —Y)?]/4.
3. By — B, FT FaaH IWF IFHad
TREE & = (V3 +Y,).
4. B+ By + Bs F Ascad e 3=AfRAT
3ol &I JEOT § o2,

LetY,,Y,,Ys, Y, be uncorrelated observa-
tionssuchthat E(Y;) = B, + B2 + f3 =
E(Yz), E(Y;) = B1- B2 = E(Y,) and
Var(Y;) = 62 fori = 1,2,3,4. Then,
which of the following statements are true?
1. p1 By + p2B2 + p3fB5 is estimable if and
only if p; + p, = 2ps.
2. An unbiased estimator of o2 is
[(; — V)% + (Y3 —Y,)?]/4.
3. The best linear unbiased estimator
of By — By is 5 (Y3 + Yy).
4, The variance of the best linear unbiased
estimator of B; + B, + B5 is a2.

114.3@F FAIUT YA Y =Xp+ e W

N S8 X Ts nXp 3cdg g, onfa
(X) =p,E(g) =0, D(g) = 0%, E() Seamm
F fAfdse war g1 D() TEROT-HgTERoT
3Ty H fAGSe HIaT § qUT R n H
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dcdHAs  3cgg %I nxn 3cgg &
o & fF H=((n;)) =
XX'X) . ar AT § @ ai9-9 T8 2
1.0<h;<1, 1<i<n

2. g T iF AT R =0 A1E A
el j#i & T b =081

3. qaiATAd A P(v &) & @feer &
TEOT-HETEROT 31egg o2H &l

4. 1<i<n & fow afg v, ¥ g g
HARNSE ¢, &, HAA e, =Y, — ¥, &l
Y., Y, ®T qaiIATAT AT § A e; T
TEOT 0%(1 - hy) F A &1 (TeT Y
Y & ithocs §).

Consider a linear regression model Y =

XB + & where X isan n X p matrix,
rank(X) = p,E(g) = 0, D(g) = 021, E(")
stands for expectation, ID(+) denotes the
variance covariance matrix and I is the n-th
order identity matrix. Definethen xn
matrix H = ((hy;)) = X(X'X)7'X". Then,
which of the following are correct?

1OShuS1, 1<i<n.
2. If hyy = 0 or 1 for some i, then h;; = 0
forall j #i.

3. The variance-covariance matrix of the
vector of the predicted values
Y(of V) is o?H.

4. For1 <i < n, if ¢ is the residual
corresponding to Yy, i.e., e; = Y; — Y, ¥;
being the predicted value of ¥;, then
the variance of e; equals a2 (1 — h;;).
(Here, Y; is the i-th component of Y).

AT & (X, Y) TF GfawR 9aAT ded ¢
AT @iger (0,0), & AT TUT gRETIUT
amgz:[ll) ﬂ,pio. A 7=

X-Y

— %%Ia’fﬁm%ﬂa”rﬁ#aﬁﬂ-#

X+Y 1

& 82

115.

116.

Ltp XV et
L X s ™ T FgETtET gl
1=p XY Tt S
2. T X Ty T U FSC-A A gl
3. 0 & - Zz wAMAT &
4. E(Z) &1 3T&dcd § TUT T & FA gl

Let (X,Y) follow a bivariate normal
distribution with mean vector (0,0), and

dispersion matrix £ = [/1) ’1)] ,p # 0.

“—Z. Then which of the

Suppose Z = = -

X+Y
following statements are correct?

1+ X=-Y
D L S
1-p X24+Y242XY

distribution.

has a student-t

X-Y
VXZ+Y2Z—2XY
distribution.
3. Z is symmetric about 0.
4. E(Z) exists and equals zero.

2. |L=£

1+p

has a student-t

4 SHSAT HT T AT F AT ar &l
e gfagd fEer S g 3EM &
3t A WIRhar vd yideds e
F @Yl AT F sHEAT 1,2,3dAT 4 &
faw swaen a1 wRsad § p, = 0.2,p, =
03,p; =0.1 TAT p, =04 | AL & idr
shs & fau 3aRT W &1 A §
yoi=1234 @ & id sHEE #Hr
Haded wiRlkear & n; RAfdse aar g,
qAr g A A wGEA AR
wiRedr § my, i<ji j=1234 @
et et 7 & Hla-a T £
1. GATE IWET AT Teh ATHAT 3Thelh &
T=(§)2§—i,agfaﬁwqﬁa%‘r$§$rsﬁ
F I gl
2. m; =0.36,m, = 0.51.

w
3
iy
N
Il
(=]
—_
N
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A sample of size two is drawn from a
population of 4 units using probability
proportional to size, sampling with
replacement. The selection probabilities are
p1=02,p, =03,p3=0.1 and p, = 0.4
for units 1,2,3 and 4 in the population,
respectively. Let the value of a study
variable for the i-th  unit be y;,i=
1,2,3,4. Let m; denote the inclusion
probability of the i-th unit and 7;; the joint
inclusion probability of units i and j,
i<j,i, j=1,2,3,4. Then, which of the
following statements are correct?
1. T= (%)Z& is an unbiased estimator of
pi
the population total, where the sum is
over the units in the sample
2. m; = 0.36,1, = 0.51.
Ty, = 0.12.
4.y + 1wy + 13+ My = 2.

w

v 39AR, b WS, 9fdRd r, TS AW £,
dur Ireld: WIHA Il A JFd TH
Hfod HquT @S 3f@sheus d W faER|
d EaRT 9 I 3wsr & foT Ae FAd
qRUmA gfddA AR Aed duEr 7 &
AT () TE B(E)?
1. I k=2 § ar AAFIT TIg gl
2. d & U FHAGAT b > v o &
3. Ush JHHAASA 3UIR fawHar &
Fesdq WH FATHAT 3Teholdh
(A X.37.31) FT JEOT 3R §
4. gr ofifash 3UaR fawaAdrst & 4.3.31.3m.
& T @ FEIEOT T B

Consider a balanced incomplete block
design d with v treatments, b blocks,
replication r, block size k and pairwise
concurrence parameter A. Assume the
standard fixed effects model for the data
obtained through d. Which of the following
statement is(are) true?

1. The design is connected if k > 2.

2. The inequality b > v holds for d.
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3. The variance of the best linear unbiased
estimator (BLUE) of a normalized
treatment contrast is a constant.

4, The covariance between the BLUEs of two
orthogonal treatment contrasts is zero.

118.ﬁagaqﬁqeﬁ1,2,3ﬁaﬁ?rwa:m

3ggeT & v o € A A Ry &
ZATAT =T §

Circuit 1

[8]
LB ]

[a]
LA
Circuit 2

(]

B
LBJ

{al

Circuit 3

AL & NGt get F ¥ W Th TRhAAT p
g T g ¥ TadAd: fAwel g1d g1 Al
& q; = IR®ar (IR9y i fawe 7 gram);
i=123.0<p<1 & fow g7 o &

1. g3 >q. 2.
3. 92> 4.

q1 = q3-
4. q, > qs.

118. Three types of components are used in

electrical circuits 1, 2, 3 as shown below

Circuit 1

]

Circuit 2



119.

119.

(]

[=]

Circuit 3

Suppose that each of the three components
fail with probability p and independently of
each other. Let q; = Prob (Circuit i does not
fail); i = 1,2,3. For 0 < p < 1, we have

1 g3>q:. 2. q1=q;.

3. g, > q;. 4. g, > qs.

3x + 4y T ATRaHIRIT, Ffaaut
x =0, y =0, x <3,
%x+ys4, x+y<5.

F ad | e 7 F I3 Tl
1. 3eIgeldd H § 19.
2. 3fefRelcH HIT § 18.
3. (3,2) I WidT & T WA g &
4. (3,2) gerd wid &1 vF WA &g F

Maximize 3x + 4y subject to
x =0, y=0, x <3,

%x+y£4, x+y<5.

Which among the following are correct?

1. The optimal value is 19.

2. The optimal value is 18.

3. (3,2) is an extreme point of the feasible
region.

4. (3;) is an extreme point of the feasible

region.
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120.

120.

A & X, Xy, o, Xppyq TS (0—1,0 +

1) W T THAAT §cod  Aprer aram

T Iefeosd gfaee g1 A= &

T, = X, ufaeer &Arey,

T, = X, 9fdgel ALTs dur

T, =222, 0% ol e 81 ar e

FUAT H T PlA-H Ter g7

1. 0 & fow 7, T3 &I

2. T, dUT T,qleAt T, hr 39eT s
FrALda gl

3. 6 & T T A=l 3mherd IATHAT &

4. 6 % T T, v gicd widesis ¥

Let X;,X,, -, Xon4+1 D€ a random sample
from a uniform distribution on the interval
@—1,0+1). Let

T, = X, the sample mean,

T, = X, the sample median, and

be three estimators of 8. Then, which of the

following statements are correct?

1. T; is consistent for 6.

2. Both T; and T, are more efficient than Ts.
3. All the three estimators are unbiased for 6.
4. T, is a sufficient statistic for 6.
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