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HIT \PART A’

1. 5T A H 3eTen =T F41 gem?

A B C D

=[] =)
1 & 2 °%
=] [

1. What will be the next figure in the following

sequence?

B D

==
=) [

e faftrse cgafeyd 3 gerd & faw: det
N gear + oSt fY dEar = SRE A TE
+ 2 8l 38 YR & i 9UH 3 (S h
qEX F AgT ga) dardt & AT Fer qelt Hr
gear + it fr gEar — SR S g,

fhdeir grafr?
1. ar 2. IR
3. & 4. Q‘Lﬁl‘

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

37sqel, $HURT & T qur fdag & g
ol T B HURT HT AT el T A
& 1/3dur foag &7 afa &1 128 afg o
Teft T Y TAAT URFEH A g ol FaH
Ugel lel Tgadl &7

1. 3rsgel 3R HURA et

2. foar

3. FaReT
4, AT TH FqIT

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

farr 3T ¢T vF FF @ o g F =
gl 3 FF A el 3R g T e F
W A gl &a 3R g 34 1 A 6 6w
F g g P &3 a9 @ sua g
G

1. faad 3her I 8¢ & I8 1 W
Thdar gl

2. &3 IFa 6 B¢ H IE FI I T gl
3. &l FIS HA HIAT & g

4, g gEQ AT FT FAT gl

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

Wﬁ@ﬁw@%mﬁ?ﬁ
R@rd 3aR o I/ g1 & errhd
&l & &1 ABel T I &2




5. Equilateral triangles are drawn one inside the

other as shown. What is the ratio of the two
shaded areas?

1. 2 2.V3:4
3. 4: 4. 8:1

U Yel9mer 36 fhal/aer ¥ Iold ge CEhTH
F TH g F 8Wdes H JUT TlehHH Fi
20 ¥hes H IR FIAT g1 ToIcHH HI oS

fohdelr 82
1. 120 #. 2. 280 .
3. 404 4. 160 .

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

Wag'q'df(x) F x—5 I x—3 AT
x—28 Afd A W 1 FT AV Ferar gl

foret 3 & Fg ggue HieT-A1 g Wehll &2
x3 —10x? 4+ 31x + 31

x3 — 10x% 4+ 31x — 29
x3 —10x? 4+ 31x — 31
x3 —10x?% + 31x + 29

A

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%+31x—29
3. x3—10x%+31x - 31
4, x3 —10x% +31x + 29

Us o Sfed@r are arere f5as 0.5 &Y.
A dles gur 0.1 #H o @EE FA i
oifear &= § 3@ MY Ted T Imemey

HIC TR (ATUhA & TR ) Ay Iy
g 99 drere qUT & ¥ T g, a9 3%
qreil &7 AT (8T H. H) Tohclalr glam?

<>
0.1% 05
7
v 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?

7

gl B
E 0-5
7

705
T
1. 40.0 2. 294
3. 194 4. 11.3

fev 1w fger & o1 AC W ww faeg D
3 YR § 7 2ADB = £ABC, #T BD &I
ders (T #) §

A 6cm B

1. 8 2.6
3.3 4. 4

D is a point on AC in the following triangle
such that ZADB = 2ABC. Then BD (in cm)
is



10.

10.

11.

A 6cm B

2. 6
4. 4

1.8
3.3
T e # fAeAfafai@d sael @ HueT
&

1. 38 Y& # 130T U gl

2. 30 & H 2 318 HYA §l

99 3 JEH H 99 31T HYUA El
10038 & H 100 38T HUA ¢l

SH U P AT HYUT Tl &7
1. gar 2. 9gell
3. =TT 4. qET

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™
T & ®ad f(x) P x & AT SATAT I=AT

¥l x = —1 W IRdTT ZIRT Holed F A
AT HiSd

11.

12.

12.

13.

100

10

0.1

0 1 2 3

1. -0.01
3. 0.01

2. —0.1
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
3. 0.01

2. —0.1
4. 0.1

Teh Heh Th 30T A 8 1 :eX &7 g
TT AT gl A T FA fohdel o1l # dqE
10 ¥AL g W U Rl foeg R g
Tehdl 82

1.1

2. 2
3.3

4. ag TH ol gl T FX Hehel|

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

38 TR P T TEAT FT qIT HY @
ugel 3R WY IHT BT IR 40 § TqUr
ST & 3Rl H IR 28 1 3H HEr

F EoIRd TUT FI 3k SHE & 3ih A
3daT & 7 § e & did T & 3

ZES & 3 T B
1. 5478 2. 5748
3. 8745 4. 8475



13.

14.

14.

15.

15.

16.

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

T god W =g A B, C, D&, duT AB=5
g+, BC=12 @, AC=13 d##Y. t§ AD=7
THY. &1 99 CD &1 Heheasd A &

1. 9 AT 2. 10 9.

3. 11 . 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, 14 cm

T e g 97 T 3G (Yo7 ast #) & gt

T 3R 899 ¥l AT I FT SI-A g3 39

Y e & 3y At

1. 37907 37hsT & HROT AT gT T ST
bl

2. 2739

3. 293

4. 313§

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.

IRFE A AT § QR GU TH e H

Tl & Rud ts o g & g oR-eR

TUsh T ¢l I aeY 98 I leil i

HACET FE dF 3H dF F GIHTA hog

1. el & shog H & YT T &l

2. UTeiY T ATET gead o 91 3Adald =g
f@aear sirar g1

16.

17.

17.

18.

3. T §HY & fAIT o ST § 3idd: el
% heg I ATIH 3T SATCT &l

4, HTYT 9TAl HATC gl dh aird T&EehRdT
ST § J27 38 &1 39 ST g

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

m x n 3HIS I TSl aTell Teh dicholc BT &
S Bl S qUT ®U & YUS gl H [qererd
A & T, T T & IR Th W, fohded
IR ST B9, $HeR! IUTAT hiford

1. (mxn)

2. m-1)x(n-1)
3. mxn)—1

4, (mxn)+1

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

Fd g H (e 8797 ¢ W TH W)
v H A A D I GeTor AT &
3TER U ST B

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

g Jerfeat A FFATIT FI gU
o & ¥ HlI-A1 T ‘¢ dAT v'H
T T GeY Asasaeq afotd T g2
1. v t?

2. (v—>5) «xt?

3. v="5t+1t?

4. (v—5) = (t + 5)2



18.

19.

19.

20.

20.

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

t0 1 2 3 4 5 6
v 5 61 91 13.7 20.6 30.8 414

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

1. v« t?

2. (v—15) « t?

3. v =5t +t?

4, (v—75) = (t +5)?

Tsh Eisfeher cgd @1 Aeg aRfer 200 9. §
dqUT 58 el g U FHIT HT A 6
A, B1 TE AT g B egF o AE ¢,
S YUY § ¥R & T Ul T oarsar

fraar 3made (ae7 dAT. #) @fgde
1. 600~ 2. 1200
3. 3600 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. 3600r 4.

1200
1800 =

U IfFd o Fo T & e 2 oG T
W R FT T T dAT AV 3T W (R+10)%
B X T IEHT HT A THRAT | TG Fel
F P AT aI¥e 3T HT (R+5)% g ar

¥ 3T fraer 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

HI'7 \PART 'B'

21.

21.

22.

22.

IR JA FATR
X

f y~2dy.

0

R Al Ig THHA &

1. [0,00) & Had

2. AT (0,00) H Tdd

3. (0,00) H 3Gdd

4, HEF(1/2,00) H 3Fdd

Consider the improper Riemann integral
X
f y—1/2 d_'y
0

This integral is:

1. continuous in [0, o).

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

4. discontinuous only in (%oo)

Telell & 3Tefshel

fo) = =12, x € [1/2,1]

F v e FUaT J F Fla-ar v T& 82

1. 3Tshd Uehfese § aur @8l x € [1/2,1]
& T I3F n - 0,0 &1 dAT I@Ar
gl

2. JIhH THEST G &, SN n - oo,
fx) = = T EAT @ B

3. IIhH THEST §aUT S n - o,
f(x) = = T HAT @ g

4. 3TThH THSSE 6T §, W 0l
AT @ B

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

1
fa() === n=12x€[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_12 as the limitas n — oo,
3. The sequence is monotonic and
has f(x) = x—lz as the limitas n — oo,

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



23. WA o, (1- 5) GEEHATE

nZ
1. 1 2. e"1/2
3. e? 4. et

23. lim,_, 4 (1 — ni)n equals

2

1. 1 2. e~ 1/2
3. e 2 4. el

24, A (—1,1) IUT 39H 3(dIal & Teh

ITHA {at, )iy, W fFER A

1 {a,} @ & @A §g (-1,1) & &l

2. {a,} @ & @&\ &g [-1,1] 7 &

3. {a,)& dHia &g AT (-1,0,1} F &
e

4. {a,} & WAT &g (-1,0,1} & g a7gT
Hhd |

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

{an}n=,0f 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}

25. AT fF F:R — R U Uhfese Held gl o
1. F & S 38dT 7ar gl
2. F& & aRfAdd: &3 3@idacT & Id &l
3. F& 30+ ¥ 30 veiaa: &5 3ddacT
g a@Fd gl
4. F & 3NUERE: $8 3TacT @ dohd 2l

25. Let F: IR — 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.

26. Holel
) =5, (y) €11/2,3/21 % [1/2,3/2]
9 faem| fem (1,1) & AR Heled &7

(1,1) 9T 3ol g
1. 0 2. 1
3. 2 4, =2

26.

217.

217.

28.

28.

29.

Consider the function

2
floy) =13, (xy) €[1/2,3/2] 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
ann:ﬂﬂailt\%'BanglﬁqTquff
YRR IRHATRT HI:
el = B—J
il

=/
A & B &1 A0 9gIe p gl ar
3egg P BIg:
1 Inxn 2. Onxn
3. eInxn 4. 7-[Inxn

Givena n x n matrix B define e by

Let p be the characteristic polynomial of B.
Then the matrix e?®) is:
1 Lnxn 2. Onxn

3. elyxn 4. 7mlyxn

A 6 AT nxm g § a1 b Th
nx1 @fey (aredias ufafeat & @)
A & @AHOT Ax=b, x ER™ TH
IETIAT g1 F AT FAT §I A §H T
fasey foerer T €

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

Let Abeanxmmatrixand b bea nx 1
vector (with real entries). Suppose the
equation Ax = b, x € R™ admits a
unique solution. Then we can conclude that
1. m=2n 2. n=2m

3. n=m 4. n>m

Ae 7 v @l ;e <10 & aafaw
ggual A1 Fewr wAfFe ¥l AW &
Tp(x) =p'(x), pEVH oW, V& V d& &l
& J@F TI@ROT F OV & AER
{Lx,x%,x1%) W fark| A= & 7 &
3egg ASH ATUR & FUeT gl o



29.

30.

30.

31.

31.

1. 3R@ A=1¢8l

2. RO A=0 gl

3. UAT HIS m € NGl ¢ difeh A™ =0 &I
4. AH TF YN AAeerOes A6 §

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 anonzero eigenvalue

A & x = (0, %,%3),y = (01,2,73) € R®
I @ea: TadqT g1 A 6 5, = X3V3 — Vo X3,
82 = X1¥3 = ¥1%3, 83 = X1 Y, — V1% Tl& x,y
& freafa v & @

V ={(u,v,w): 6u — 8,v + §;w = 0}

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

V ={(u,v,w): ;u + 8,v — 63w = 0}
V ={(u,v,w): §;u + 8,v + 63w = 0}

H>wbdRE

Letx = (x1,%,%3),y = (1, ¥2,¥3) € R
be linearly independent.

Let 8; = x3¥3 — ¥2X3, 8 = X1¥3 — Y1X3,
55 = X¥1YV2 — Y1Xz . If V is the span of x, y,
then

1. V={wv,w)du—=4bv+dsw=0}
2. V={(wv,w):=86;u+ v+ dw=0}
3. V={wv,w)bu+sv—odw=0}
4. V={(u,v,w): u+ §,v + 53w = 0}

A fF AT nxn aEd@ds gAFAT
AT 3TegE &1 A & x € RM 1
31edca & I x'Ax < 0 &1 ar g9 Ay

T 9gT Fhd & fF

1. ¥R (4) <0 Bl

2. B= —AYdlcA® fAf¥ad gl
3. FyeR™: YA ly <0

4. VYyeR™ y'A7ly <0

Let A be a n 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 = —A s positive definite.
3. 3yeR™ y'A ly<o0

4, VyeR™ y'A"ly <0

2.7 R oa=[) O] @ B pR xR
R f(r,w)=wldv ¥ IR¥NT g Fe=

# I FE YA G

1. A T Th A0 AlGer v Hr
31&dca § difeh Av, v &9 gl

2. §ATIT {v € R?|f(v,v) = 0} R* T
Teh AR IUHATE g

3. IR v,we R? YRR Ffewr ¢ arfh
fw,v)=0= f(w,w) gLoar v,w &
T 3feer 39acy

4. WveR? & AT, Th LEAR w e R?
&1 Afedca § drfeh f(v,w) = 0 &I

32. LetA = [é _01] Let f:R? x R? - R be

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.

33. AT & P(2),Q(z) AW FfE mn & ar
HRARAT IR Tge §1 P(2) = P(2) Q(2) &
Fel HeA, Tghal & WY [T W 30 AW
&
1. min{m,n} 2.
3. m+n

max {m,n}
m-—n

33. Let P(z), Q(z) be two complex non-constant
polynomials of degree m, n respectively. The
number of roots of P(z) =P(2)Q(2)
counted with multiplicity is equal to:

1. min {m,n} 2. max {m,n}
3. m+n 4. m-—n



34.

34.

35.

35.

e % D, ¢ H Rgd s afrar § aur
H(D) 39 W T3l gralieATithes Holall 1 HIG
HEIGRED

GE)
r={renonr()=r()=tr() -
%’ "’f(i)zf(mlﬂ =i'...

gl ar

1. S, Tew The ooy gl

2. SUS Thel AT ¢, W T =¢ &l

3. TU& Uhal §iedd §, W S=¢ Bl

4, S, TaEr Raa gl

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

s=lrenonr()=Lr()=2s ()

= {renonr()=1() -2
i “’f(zln) :f(2n1+1) :i’m}

Then

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

A R P(x) A d=2 1 UH SgUE R
oard Aofr

n=0

Fr AFERoT B §

1. 0 2. 1

3. o 4. d W @AW

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

10

Z P(n)z™

n=0

is:

1. 0 2. 1

3. o 4. dependentond
36. z=0 W FaT f(z) = e & 3@AT &

1. 14! 2. et

3. —et 4, 1-—e1

36. The residue of the function

f(z) = e=“atz=0is:
1. 1+e7t 2. e?!
3. —et 4, 1-—e7t

37. fFT FYal # A HlA-A1 T §? W qUitR

&1 3ifedca 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
x = 32 mod 1000 and x = 44 mod 9876

HPowbdPE R

37. Which of the following statements is
FALSE? There exists an integer x such that:

1. x =23 mod 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

38. A & G =(Z/252) TAT (Z/25Z)FH
ghIgdl (3 Haga o AuEE

Goshd @) HT THE ¢ G N Ao el H

¥ Fia-ar g7
1. 3 2. 4
3. 5 4. 6

38. Let G = (Z/25Z)" be the group of units (i.e.
the elements that have a multiplicative
inverse) in the ring (Z/25Z). Which of the
following is a generator of G?
1. 3

2. 4
3. 5 4. 6
30. AT & p>5 Th HAASH gl ar
1. F,xF, & &IfC p & &A § &A did
ERDE
2. F,xF, & & 39d#g H, xH, & &
# § S8 Hy, Hy, F, & 3985 &



3. F,xF, & & 398Hg dod F, xF,
&1 T U Bl
4. oI F,xF, U &7 &l

39. 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 H,, 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 [F, is a field.

40. A T p US IJHGT HEAT | &7 F e

40. Let pbe a prime number.

(Th & HT1Y), p AUCTHITEIR & Fhdel et

39T §?
1. 0 2. 1
3. p 4, p?

How many
distinct sub-rings (with unity) of cardinality
p does the field F,,2 have?
1. 0

2. 1
3. p 4. p?

41.

41.

A &y, aur y, gEET

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

& &l g1 §, S8l a dUT b aEdids 3R

& A &y, JUr y, FTIARETT w g1 ar

1. w()=0,VteR

2. S UA IR ¢ F AT w(t) =c,vtER

3. w U& AW YeAlcA® Holel gl

4. W t,,t, € RFT 3f¥dca § aifp
w(t;) < 0 < w(ty).

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

11

42.

42.

43.

43.

Lo

w(t)=0,Vt ER

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

w is a nonconstant positive function
4. There exists t,,t, € R such that
w(ty) <0 < w(ty).

w

Frely gEEAT

u—uu, =0, xeRt>0
u(x,0)=x, x€R,

¥ for e F=t & F Fa-ar TG &

1. G t>0 & T goT u & F&Aa ¢l

2. t<§$%ﬂ;rgau FT HR¥dca g, A
t=- R RETs Fa B

3. t<1% fIU gl u &7 H¥Aq ¢,
qur t =1 R 973 J1ar gl

4. t<2% TV g u & A §,
aAr ¢ =2 W §E15 Frar B

For the Cauchy problem

u—uu, =0, xe€Rt>0
u(x,0) =x, x €R,

which of the following statements is true?
1. The solution u exists for all t > 0.

2. The solution u exists for t < % and

breaks down att = %

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 R f(x) =x2+2x+1 §aur f &
Jaehelsl x =1 W el 37T Brael

f,(l) ~ f(1+h)2_hf(1_h)’ h = % a; HTQI

Afestfed fhar srar g1 & f/(1) &

Tlesehest A IfE &1 96T A g
1. 1 2. 112
3. 0 4. 1/12

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

(1) ~ HE LA ity = 2
Then the absolute value of the error in the
approximation of f'(1) is equal to
1. 1 2. 1/2
3.0 4, 1/12



44, e e & afa-gefeel W faan:

%(%)—%: i=1,23""n

SET L=T—V[T(t q; ¢) sl Fail T2T

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

e @ g, saraRET afawr g1 ar

IRFd & H afa-gaeor §:

1. s el Ao g 3maged: ufadfaa
W L @ HIg Iefacdy avor g

2. e el Aoy g maged: ufadfad
STET JUT L @ 3refadg avor §

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

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

44. Consider the equations of motion for a

system

oL

d (0L ,
26 -5c=0, =123
where
L=T—V [with T(t,q;, q;) as kinetic energy
a 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.

45, AT R
-2 1 0 x1(t)
A=|0 =2 1],x(t)= FAVIGRL
0 0o -2 x3(t)

Ix(t)] = (x2(®) + x2(O)+x2 ()2 Bl
ar 9UH HIfE FTUIROT 31dehdl FHIHIOT dF

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

FT Fis off g TATTT FIAT &
1. }Lrglolx(t)l =0

2. gimlx(t)l =

12

46.

46.

3. tlimlx(t)l =2

4. tlimlx(t)l =12

Let
-2 1 0 x1(t)
A=]10 -2 1 ],x(t) = |x,(t)| and
0 0 -2 x3(t)

lx(O)] = (xF () + x3 (O +x5 ().

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

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

satisfies
1. tlimlx(t)l =0

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

4. tlimlx(t)l =12

A % a b, ¢, d R? W gRyaT I
ar 3nfAe  3rgdeeT

ITFANT Bl &l
HHHIOT

(atey) =+ by 35) () +
d(x,y)aa—y)u =0

1. gHm 3T Waal@es gl

2. FHIAM RIATS gl

3. Fel 3fa WaafRe AL g
4. F3 g FE gl

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

(a(x, y)aa_x +b(x,y) %) (C(X, y)% +

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

4. never elliptic



47.

47.

48.

48.

gg ash, foe Aad oers | & aur fagai
(0, 0) TAT (1, 0) T SNSAT & dUT Xx-37&T &
FW USAT § dUT U qUT x-3&T &
3Tadd &F%hd A IR T §, TR TH

Ts ¢
1. TH A @l 2. T WRaod|
3. U Ardgcd| 4. U gedl

The curve of fixed length I, 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. an ellipse. 4. acircle.
HHATRST GHIHIOT

y(x) = x3+ fox Sin(x — t)y(t)dt,x € [0,71] W

fam| ar y() &1 &7 §
1. 19/20 2. 1
3. 17/20 4. 21/20

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
3. 17/20

2. 1
4. 21/20

49.

49.

A fF X JUr Y TEdE: U9 AaUIAR:
dgfcad e wW & dfed PX=0)=
PX=1)==- gl A & Z=X4+Y aur
W = |X — Y| Y Sie-ar ®ueT TEr & §?
1. Xguar W E&aq gl

2. YT W TEaT gl

3. Z dAUTW 3Iagaeiad gl

4, ZdA W TGAT gl

d

N | =

Let X and Y be independent and identically
distributed random variables such that

P(X=0)=P(X=1)=%.LetZ=X+Y

and W = |X — Y|. Then which statement is
not correct?
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50.

50.

ol.

51.

X and W are independent .
Y and W are independent.
Z and W are uncorrelated .
Z and W are independent.

el NS>

A & X,~N(0,1) § Jur #AA
= (2250 b e
g

1. HgEeY (X, X,) =1 &l
X, & N(0,1) §eo =18l gl

2.
3. (X, X,) & T& faaR YATHT s gl
4.

(X1, X,) T UF GfaoR GHAT §ca agl gl

Let X;~N(0,1) and let
{—Xl,—Z <X <2
X2 -

X;, otherwise.
Then identify the correct statement.
1. corr(Xy,X,) = 1.
2. X, does not have N (0, 1) distribution.
3. (X;,X;) has a bivariate normal
distribution.
4. (X;,X,) does not have a bivariate
normal distribution.

At & Xy, X, N(u o) ded & e
T TH Aefeod fage i WAfse wd
A 5 peR AT § AT o2(> 0) AT
gl 7 & x7 ./, xi S & 3AR (a/2)™
s f&ig g1 @ o2 & fAT 100(1 - )%
fearegdr 3R 587 fear Jrar §:

1 <(Z?Xi2 — ) (Z?Xiz_llz))
n)(i,a/z nX121,1—a/2

TrXi-m)?

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

2. (
3. (zzl(xi-yf Z,ll(xi_y)z)
4. (

ny? " ny?
Xn,a/2 Ani-a/2

T (Xi—w)? Z?(Xi—ﬂ)z)

2 ) 2
an,a/Z NXn1- a/2

Let X;,---,X,, denote a random sample
from a N(u, o?) distribution. Let u € R be
known and o2(>0) be unknown. Let
szl,a/z be an upper (a/2)™" percentile
point of a y2 distribution. Then a
100 (1 — @)% confidence interval for ¢?
is given by



52.

52.

53.

1 ((Z?Xiz D NOXP G HZ))

nxh /2 nX121,1— a/2
2 ( TrXi-w)? TrXi-w)? )
(n_l)X(zn—l),a/z ’ (n_l)x(zn—l),l— a/2

| <z’;(xi—f)2 zzl(xi—Yf)

2 ) 2
an,oz/z an_1_ a/2

w

4. (Z?(Xi—#)z Z?(Xi—#)2>

2 ’ 2
nxn,a/z nxn,l— a/2

A & V,,Y,, Y, ITEEESd U8 § A
UG YARUT o2 & T dAT  FcaTRm3it
E(Y1) = B, E(Yy) =B, T E(Y;) =B + B,
SET By, B, AT UM &, K WAl By + B,
FT Isaadq @& 3T 3hers §

1. Y.

2. Y, +VY,.

3. §(Y1+Y2+2Y3).

4 ~(h+Y+ Y.

Let Y;,Y,,Y; be uncorrelated observations
with common variance o2 and expectations
given by E(Yy) =p,E(Y2)=p, and
E(Y;) = By + B,, where 51, B, are unknown
parameters. The best linear unbiased
estimator of B; + B, is

1. Y.

2. Y, +Y,.

3. c(h+Y+273).

4,

1
E(Yl +Y2 + Y3 )

T Aol g e W AR # Gas o
Tdd "eh gl AW & SEds mgwer &,

Yelcd

(e 1>0,x>0
f(x)_{ 0, =TT

F TIY U WA ded gl IS 39 geah &
g W n9fded X, X,, ..., X, ed § aur
X=-yix, ¥ @ @ & feawedear &

3TIdH FHTSTAT Mo sOY fear orar &
1 (1-e %)

2. 1-(1-e %)
3. e 2t/X

4, 1—e2t/X
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53.

54.

Consider a series system with two
independent components. Let the component
lifespan have exponential distribution with
density

(2™, 1>0,x>0
f&) _{ 0, otherwise.

If n observations X4, X», ..., 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

3

X =

1. (1 — e‘t/Y)Z

2. 1-(1- e—t/7)2
3. e—ZK/Y

4, 1—e2t/X

et TR IR W AEF TH  cardr
gfshar, @ a1fd 2 §, & 3ER 9Ead ¢
QT FHe §ceT HT efcd Foled
=iz
dar iftd & 9T Agh Y & FdR W
AT THAT &, WRedr 04 & _ATY, qA
AEHAT F Fadad: 3R, UH aqdd 3eidrer
IEH HT VAT Th oA HAdTel A@h &
QareTel & GAA gl A@H A9H H TodA
I ¥ IdgR I gl A foF FAT ¢t W
FIR H AGHT Fr &I X(¢t) gl e &
H HleI-AT Hel 872
1. X@®)) wRear 1 & Ty foam 8
gREE &, afgd gar gl
2. {X(t)} F TH TAsY FeA g off
nkz(l)(z)k,kzo,m,m S )

ST &

3. {(X(t)} & TH TAsY dFeA g off
e = (0.1)(0.9)%, k=012, & fer
GRS

4. X))} F T TdW deT § SN
e = (04)(0.6)5,k=0,12,-- & fer
ST Bl




54.

55.

55.

Customers arrive at an ice cream parlour
according to a Poisson process with rate 2.
Service time distribution has density function
3e73% x>0
fx) = {0, x < 0.
Upon being served a customer may rejoin the
queue 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
. 1\ (2\¥
given by m;, = (E) (5) k=012,
3. {X(t)} has stationary distribution given by
m, = (0.1)(0.9)%,k =0,12,
4. {X(t)} has stationary distribution
given by m,, = (0.4)(0.6)%,k = 0,12, ---

gt (100) e 1,2,..,100 & 3ifpa § aur
FrefTodd: cgaffud g1 39H ¥ IR fedhe
T S § U1 IR Skl A, B, CdUr D
Fr I Ia gl ST WiRkar Fa1 § 6
(A, B, C, durT D H) A% 3Tddd #HAT &
feahe erar & dur (A, B, C, dar D H) D&r
ATH AT & eehe THerar 87

1 1
1. " 2. -

1 1
3. 3 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 =

3.

= [
NI"‘

2.
4.

N R
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56.

56.

57

57.

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

gfhar §, $AT: Selel AfaAT A, dUT A, &

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

1. {Z} & Yg Sfefel UfhaT 6T B

2. {2} Uh g SeIel Ul &, Sfelel 1T
A+, & @Iyl

3. {2} U Yg Setel UlhaT &, Sfelel 1Ty
oA (A, 1;) & Y|

4. {Z,} T Yg SToleT TihaT B, Sielel Iy
A, & IO

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.}isapure birth process with birth
rate A, + 21,.

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

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

A & XX, N@6,1) & rem ar

T Ieiood Ufaeel &, S@T 0e{1,2} g1 ar

6 & ITIAH UITAehdl HTeholdh (3 9T 3T) &

IR H Y o P syt § @ P

e B2

1. 6 & 3 9T 3 & 3feaca =Agr &l

2. 0 & 3 U3 X &I

3. 6§ & 3 W3 & AT §, W IF
X Tl g

4. 0 & 3 9T 3T, 0 Th AATHA
3Tehelsh gl

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

2. MLEoff@isX.

3. MLE of 9 exists but it is not X.
4, MLE of @ is an unbiased estimator of 6.
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58. @ifeghT aReeuar & qderor & TedT H
faeT Fuat & & Fid-a1 tE & &

1.

U Wl IRFeTAT Hy & TH  dehfeddh
Wl IRFeUAT H, & fa&g olreor s
AT FHTTAAT U1 fATH AeFddd
odietor 1 3T o STar #l

Ush T IRFeUT H, F Th dhious Tl
IRFeTAT H, & a%g IAET ad dAT
P[ Hyo1 3SR 3T | Hy & E ] +

P[ Hyl TSR AT | Hy @818 | = 1 B

Th Wl IRFeTAT H, & Th debfedeh TIel
IReFeTell H, & Ta&g TIET0T &l & forg,
TeToT T ATFA & ST FR I &
Irefesshd TREToT 73U fHRar ST &
Tsh & IRFeUT Hy & THh dhiodsh
IR&edsT H, & fa%g 9deTor & forw
UhTHTAd: AFITH &0 UMP &l
3fEdca gAer gl

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

1.

2.

When testing a simple hypothesis H,
against an alternative simple hypothesis H,,
the likelihood ratio principle leads to the
most powerful test.

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

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

59. At B X~N, (13)SeTp = (1,1,1) @
1 11
2=<1 3 c) gl
1 ¢ 2

X, AT —X, + X, — X, & 399 & TadT
gl & fIT ¢ &1 A gl a1feT:

1.
3.

-2 2. 0.
2 4. 1.

59.

60.

60.

Let X~N, (E' z) where u = (1,1,1) and

1 1 1

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

X, and —X; + X, — X5 are independent is

1. -2 2. 0.

3. 2 4. 1.

T o viacelt Jsar I 39Aer FE
gRfAdT N & e aRfAq gafe @ aRfaa
n(z2) & TH YA fer gaeaes &
ary fAedrer Srar 1 7 R or;  i-d s
& FAdAT TAhaT P qAT my;, SHSAT
qUr j1<i<j<N & TgFd 3cdreT
qR¥edr & Afdse < & e suar 7
¥ HiT-AT A/ T &IAT &7

N

1. T, =n

1l
=

T[ij:nn'iylsl.SN

=

[y

J
i

*

3. m;>0foralli,j,1<i<j<N

4, 7'[l-7rj—7'[l-j>0f0ra||i,j,1$i<jSN

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?

-
M=
A
I
S

~
1l
=

ni]-=nni,1SiSN

=

-~
H# 1
=

3. my;>0foralli,j,1<i<j<N
4, ninj—ni]->0f0ralli,j,1Si<jSN
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HIT \PART 'C'

61.

61.

62.

A T {x,) aEdlas TE&IHT FH Th

TATS 3eTohaA gl ar

L 3T 1<p<od T 37 |x,|P <o
Fr 7Y g fRer q>p F fow
Tl |9 < 0 Bl

2. S 1<p<od AT I% . |x,|P < co T
TR R 1<q<p & foT
Tireq |2, |7 < 00 B

3. Pl 1<p<g<oo & T I |,
T gEiash ITshA {x,} F Hedcd ¢
MR Sy |x, [P < 00 O
Tealxa|9 =00 Bl

4, A 1<gq<p<o & T I R, T&H
aIEash 3ThHA  {x,,} &I 3Tecca § difh
Troilxn|P <o W T lx,|9=00 Bl

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

numbers. Then

1 Yo qlxn|? < oo forsomel <p < o
implies Y5_1]|x,|? < oo forany g > p.

2. Yo—q1lxn|P < o forsome 1 < p < oo
implies Y7_1|x, |9 < oo for any
1<qg<p.

3. Givenany 1 < p < q < oo, there isa
real sequence {x,} such that
Ln=1lxn [P < oo but XL, [x,|? = co.

4. Givenany 1 < q < p < oo, thereisa
real sequence {x,} such that
Ym=1lXp|P < oo but ¥ |x,[9=00.

A fF f:R-> R THh Tdd Helel § ddT
T xeR & RT fx+1) = fx) 8 ar
1 f 3R 4 9Reg ¢ R A & |
2. f IR AU A 9Reg B, R 30
IREg T AAG AT TG
3. f 3W dw A & yReg & aur
f 39 qREE R IgAT ¥
4. f THEHAAC: Fad gl

62.

63.

63.

64.

64.

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

e & ¥ Fa-ara T 882

1. g @iffgfasr & arg (0,1) TH
gl I IETHT AT § S HYOT B

2. gifdes @ifeufasdr & ary (0,1) Th
glish T AT AT § S AYOT QT B

3. o aifeufasdr & ary [0,1] T
glish T AT AT § S HYOT QT &

4. 9T HireAfad & @y [0,1] v gl
HI IFTAT AT § S FYOT 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

ﬂﬁﬁ?x1=0,x2=1, JAT n>3% AT
Qﬁwﬁaaﬁxn:w%ﬁmﬁﬁ
HlA-TT/A TE &7

1. {x,} U Thiese IHeTshA Bl

2. lim, e x, = % |

3. {x,} U el 3rTHA B

. 2
4, im0 X, = 3 |

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

x, = 2r=t*¥n=2 \which of the following
2

is/are true?
1. {x,} is a monotone sequence.
1

2. lim, o, x, = >
3. {x,} is a Cauchy sequence.

4, lim, 0 X, = 3



65.

65.

66.

66.

T 3Rl [0,1] AT fagT 3HeRTel

(1/3,2/3) &l of| A6 & K =

[0,1]\(1/3,2/3). x €[0,1] & forw

IRATT &L & f(x) =d(x, K) @

d(x,K) = inf{lx —y| |y € K} gl ar

L f:[01] - R(0,1) & &l N3t
3ahAT B

2. f:[01] >R 1/3TAT 2/3 W
aheIT o8l gl

3. £:[0,1] > R 1/2 WX ahelad A& g

4. £:[0,1] > R &ad «Ter &l

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:10,1] » R is not differentiable at 1/3
and 2/3

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

4. f:[0,1] - R is not continuous

A= % (1,1,1) d2r (0,1,1) € R Hr faEgia

vV &l Aas &F u, = (0,01),u, = (1,1,0)

JAT u; = (1,0,1). AF F Hla-ana T

g/e?

1. (R3\V) U {(0,0,0)} T Tag el gl

2. RV Uty + (1 —tuz:0<t <1}
& oG ol

3 RN U{tu; + (1 —Duy: 0 <t <1}
&1 oG Bl

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

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

R3. Let wu; =(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 Uty + 1 —-tuz:0<t <1}
is connected.

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

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

67.

67.

68.

68.

69.

R (0,1) R T FeldAr H T HiaA-
TAI/A THTATAT: ad 2/8?

1 L1
1. = 2. sin-
X X

sinx

.1
3. xsin- 4,
X

Which of the following functions is/are
uniformly continuous on the interval (0,1)?

1. 1 2. sinl
X X
3. xsinl 4, sinx
X X

AT fF VvV adps<n & @t afFAs

agqa"r p & @iy gaEfe & 7= &
T:V >V (Tp)(x) = p'(1),x € C T gfafaT
gl e &7 @ Fia-a T 82

1. @ATKer T=n

2. AR T=1

3. @ATKerT=1

4, AT 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 eC.
Which of the following are correct?

1. dimKer T =n.

2. dimrange T = 1.

3. dimKer T =1.

4. dimrangeT=n+ 1.

A & ATH nxn aEdids HeIg &

AT & @ T 3ccR (T I1 A1) o

1. A &1 A ¥ HHA Th dEddH
JfFeerOes AT B

2. @8 IR Fieelt v,w e R* & faw
(AW)T(Av) > 0 Bl

3. ATA &1 g fHI&IOh AT Tk 130T
greafas TEar gl

4. 1+ ATA gehaohy Bl



69.

70.

70.

71.

71.

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(Av) > 0.

3. Every eigenvalue of ATA isa
nonnegative real number.

4. I + AT A is invertible.

A fh TUR nxn 3MYE &, OO

T" =0 & g e & F Fia-and F&r

o/e?

1. T& n e sffaarOes 7 §

2. Twwmmm%agmn
& Y|

3. T & U HfRa1f0F AT 08

4. T U a7 3Tegg & FAET ¢l

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. 0 isaneigenvalue of T

4. T is similar to a diagonal matrix

A & V={f:[01]>R|f T n &
Wmmama?rnaxagqa%}.

A B o<j<n® T fi(x)=x/§ aur
A B 4, a; =[] 0Ofj(0dx ¥ A
STTel aTell U (n+ 1) X (n + 1) 3T Bl
ar et # 8 FiA-ad Tgr 82

1. @A mv=n
2. fdmmv>n

3. A3mor fAfRaa §, 3aq el v e R”
F T (4v,v)y =0 Bl
4, IRO® A >0 gl

LetV = {£:[0,1] » R| f is a polynomial of
degree less than or equal to n}.

Let fj(x) = x/ for0 < j <nand let A be
the (n + 1) X (n + 1) matrix given by

a;; = f, f:()f;(x)dx. Then which of the
following is/are true?
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72.

72.

73.

1. dimV =n.

dimV > n.

3. A is nonnegative definite, i.e., for all
v € R", (Av,v) = 0.

4. detA > 0.

no

A & A *1S T gl @ & P(4)

A HT ICTHEAT FHT E, AT A®

Tl U F wATAd §,

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

ar e & @ SA-and qEeay P(A) &

SR # @ /e

1L PA)=0F0 A & fau|

2. P(A) T IRFAT G &, O A &
o)

3. P(A) U IV §HAT B, FO A &
forT)

4. P(A) U VAT Goead B, FG A &
fo|

Let A be any set. Let P(A) be the power set
of A, 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.

01T £ & & AR X

=% e

L. 04] R f JoE FmAT

2. fOAT AT qUT folf(x)dx=§ %)

3. f {AT GAEAT qAT [ f(x)dx zé %)

4. i= fgl f(x)dx < fff(x)dx _ %
Jy FCodx @ [} f)dx FHR: £ &

el T Sl A A T

gl



73.

74.

74.

75.
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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

folf(x)dx = %.
3. f is Riemann integrable and
1

fy f@)dx =2
4, %z fglf(x)dx < foif(x)dx ==

3)

Then

where folf(x)dx and fOIf(x)dx are the

lower and upper Riemann integrals of f.

O d % A AT HHA drel SgHar Hr
areafae afger affse VR faarl pev
& fow afenfa = f&

lIpll = 353 {Ip(0)1, [p™ (0)], -, [p* (0]},
gt p@(0), p @& ith ahelst § AN 0 W
Hegifehd g1 ar lpll, V R Th A=S

gRHTIT AT § IS TUT dhaer Il

1. k=2d-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

Pl = max{p(0)], [p® ()], -, [p® (0]},
where p® (0) is the it" derivative of p
evaluated at 0. Then ||p||; defines a norm
onV if and only if
lL. k>d-1

3. k>d

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

A % A,B nxndEdides 3egg ¢ dlich

IROE A > 0dYr Rf0% B <0 gl

0<t<1 FRTCH)=tA+(1—-t)B R

foam| ar

1L & te[01] & fAT ¢(t) FopeoT gl

2. WO TS t, € (0,1) T 3T & arfp
C(ty) AT TG

75.

76.

76.

3. & te[01] F T () Fewaoha g B
4. Fad IRABAT: F$ ¢t € [0,1] & T C(o)
Feh AT g

Let A, 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)isinvertible 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 & {ay,,a,} T {by, -, b} R* & a

IMUR gl AW & P TF nxn ARG §,

adfae ufafSedi & @y, af®

Pa;=b; i=1,2,,n gl A & PH &

FPAIOF AT -1 ar 1 &l A &

Q=1+2pP &l d e Fyal §# & A ¥

Ter 82

L {a;+2b|i=12,+,n} T Vv & wH
3MUR &

2. Q gAY E

3. Q F & HfFAAOF AT 331 —1 &l

4. I Ao P >0 ¢ df aR0I% Q > 08l

Let {ay,-:-,a,} and {bq,--,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 P iseither —1 or 1. 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 > 0ifdetP > 0.



77.

77.

78.

78.

Al T AUS nxn 3G §, AEdideh
giafseat & @yl aRenida &Y f&

(x,¥)a = (Ax,Ay),x,y ER™. A (x,y),
3TTCRAUTAhS T TR el § I e
shad If

1. Ker A = {0}

2. rank A=n |

3. A & Tt RO A aarcas B
4, A% AT ATRIEIOS HATA THONHS &l

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 6 R* # {v, -, v,} AFS Ffey § afe
lvll? = ¥, (v, v)|%, Vv € R™ Bl

ar A 7 ¥ a8 sy & Ao fie

1. vy v, JAYH H oifas %I

.....

.....

W {v;, v,} & IS F 3R
n—1 3aI9 difes & IHhd &l

2.
3. v, v, 39" H olifas =@l gl
4

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

n
Iwll? = Y v, w2, vo € R”
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.
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79.

79.

80.

80.

AT P H={z=x+iyeC:y >0} 33U
3 § dUT D ={zeC: |z| <1} Rga
Uheh dfshepl g| AT foh f T AlfeadT
FUIROT § S H A 3TesIehd: D W
giafREa axXar gl A & f(2) =0 gl
et & @ & | FYA T g

1. z= —2i W f & UTh T 3ids gl
2. fF)f(=D) =1 & AU f T B

3. z=-2i W f& t 3fAay [_fA=ar g
4. If@+20)l =%

Let H={z=x+iyeC:y >0} be the
upper half planeand D = {ze C: |z| < 1}
be the open unit disc. Suppose that f is a
Mobius transformation, which maps H con-
formally onto D. Suppose that f(2i) = 0.
Pick each correct statement from below.

1. f has asimple pole at z = —2i.

2. f satisfies f(i)f(—i) = 1.

3. f has an essential singularity at z = —2i.
. 1

! dx
(x-2)2 7
Al ar ¢ 9 VAT U 3dh Belsd G(2)
g S 9 Im(z) >0 § de F(z) & FgAd

g &, arfh

Beled F(z) = flz Im(z) >0, W

G(z) & 3eide 1,00 gl
G(z) & 3eid® 0,1,00 &l
G(z) & 3eids 1,2 gl
G(z) & T AAdd 1,28l

A w0 N

Consider the function

2 1
F(z) = fl Ty dx, Im(z)>0.

Then there is a meromorphic function G(z)
on C that agrees with F(z) when Im(z) > 0,
such that




81.

81.

82.

82.

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

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

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

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

AT fF f:C-> C TH TAT aRelNS Holel
g A F f=u+ive TG u,vHAA f

& aredfde aur ftefead #mer g1 ar f

I E Al

. {ulx,y):z = x + iyeC} IReg gl

. wx,y):z = x + iyeC) IREE &l

C{ule,y) +v(x, )z = x + iyeC} IREg gl

- WP, y) + V2 (%, y): z = x + iyeC) IREE &I

A W N

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.

TAAT FHE S, aUT 3Hb 3UHHAE Ay

S @ g7 FAgw afdfed € w®

e At & 4, & 7-ffer 39EEE H

¢l P @ & TE YA F g

1. |H| = 49.

2. H & dishes glelT dTieY |

3. Ay T Ueh WA 3YHHE € HI

4. Sy T HIS I 7-FHT 3THHE Ay HT
T 3TEHT &l

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.
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83.

83.

84.

84.

3. H is anormal subgroup of A4,,.
4. Any 7-Sylow subgroup of S, is a subset
of 4,,.

A & R TH & 1Y Th HARAAT gog
€, arh R[X] T 3GfAcT IuTEs 9id &l
RIX]F omae (x) & 1 & [Affse w3
et % ¥ 6 T P A T

1. 1 3HT B

2. gie | 3fUss §, @ R(X] T A&
TUTSITael 9id &

3. AR R[X] vs IfFadm wid &, ar [
3feass gl

4. & R[X] Th AT JOTSITeN Tid &
ag T GFersrT 9id &

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] isa Euclidean domain, then I is
maximal.

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

CW ogead Firefdsr ¢ S qsfhr
Tehel HHTT T &, R faar| e &
¥ & T YA A GA

1. (C,7) E3IEF gl

2. (C,7) Fed &l

3. (C,7) TS &

4. (C,7) H 7 FuT &l

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

1. (C, 1) is Hausdorff.

2. (C,7) is compact.

3. (C, 1) is connected.

4. Zis densein (C,1).



85.

85.

86.

86.

A & (X}, Afaea @ifeuias gafsear

g qu AN X = [loe X, &1 Fea 3

T FHYAT F G 3T HYA B oA S 37

aar & F X O Ul HIEUTCRhT X W

fafaeq aifeafadr & @ gl

1. 1 9Rfaa §

2. 1 FUad: 3aRfAd g aur aRfAqa:
FS a P BISHT aTh T F T X,
THhdl gl

3. 1 3OS IRAT § Jor
gRfATd: 5 a T DIg T Tl &
T X, Tha B

4. 1 3RfAT § T2 Tl o & v X,
3aRkfAa g

Let {X,},e; be discrete topological spaces

and let X = [[,e; 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 is finite.

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.

?FI'I?TﬁFA={Z€(C||Z|>1},B={ZE(C|Z¢O}
gl T 7§ Sla-8 T@gr 22
1. T Hdd 3olee Hold f:A— B gl

2. U Tdd Thdh Bolelf:B — A gl
3. Th R dWIWF Held f:B - A gl
4. TH IR AANF Belel f:A > B gl

Let A = {zeC||z| > 1}, B = {zeC|z # 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
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87.

88.

88.

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

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

A A = [ x"(1—x)"dx T FER
e & & W T B G

1. A T& 9RAT HEAT A g
2.0<A < 4" gl

3. A U& YAyl Bl

4. A7 TS geqUlih g

Consider the integral
A= fol x"(1—x)"dx.
Pick each correct statement from below.
1. A is not a rational number.
2.0<A <47,
3. A is a natural number.
4. A~1is anatural number.

AT & GHIE n #1 T IRAT el

g B e A @ &R TE HYA G

1 I d, n @ AT FaT & o G
FEd & T 3TAAE H AT &

2.3 d, n F AHTTT AT g AT GH
FCd & T 3TAT F Heda &

3. af¢ G % g 3R 3uwHg ulhs § o
G afr® &l

4. I GH 3UEAE H B, G & THh
39HHg NI 3HEdcd ¢ dlfeh 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.
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89.

90.
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AT & p U ST g1 AT @ & aEr
FYA FT Gl | JeAHIRAT TR

1 #IfE p? & JUEY & el FHE 2
2. FE p? & JATAY a FHE B

3. FIfEC p? & JUAY & FAAAHT T gl
4. AT p? & JUAY T 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 p?.

4. there is exactly one integral domain of
order p?.

A fF f(x) € Z[x] O =2 & TH

TgUG &l TAFT & & T AT B LA

1. It Z[x] & f(x) egwola &, dF a8
Q[x] & gFRIONT &l

2. I Qlx] # f(x) FeEHONT &, A
ag Z[x] # regEi B

3. I Z[x] # f(x) ATRIONT &,
sl ST p & AT f(x) TS p FT
TGIOT  f(x) Fylx] & rergaony gl

4. FiE Z[x] A f(x) AHTGHONT §, A T
R[x] # TgeonT 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].

91.

91.

92.

TSIl GHIEHIOT

2 2 1. =0 = ou

pPta =1 p=7 a=5

u(x,y) =0 x+y=1%W, (x,y)eR2

& o ot gaear @ Tan| ar
1. 3rachel FHIEOT & fav arfieq Gaeor &

dx _ oo dy _ oo du_ L, dp _
w2 LT =2 =
_ da _ _

dt

2. 37dhd FHROT & foT arideq
HHIRIOT g
@ _ o W _ oo W, 4D
ac P T G TA T
0; H=0

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
pPta =1 p=E5n a=5
u(x,y) =0 onx+y=1, (x,y)eR>2
Then

1. The Charpit’s equations for the
differential equation are

dx dy du dp
dt b dt 4 dt Toodt
dq
b a =

2. The Charpit’s equations for the
differential equation are

A _ oy W5 du_ o dp_
dt dt dt dt
0, Y=o,

dt
3. u(1,V2) = V2.
4. u(1,v2) = 1.

A R AT [ =[0,1] | f(x) =x*+1
FT geT gIHC AadAA H(x) §, x = 02T
x =1 9T HAGRT P gl &
1. 3TH g |f () — H)| = 1 Bl
2. If(x) — H®)| aﬁrmx=§ww

ST g
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3. FTH gl (¥) — H()| = 5 Bl
4. 1f(x) — H(x)| 91 3ea0H x = 7 & w2

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
1
1. maxy|f(x) — H(x)| = 16
2. The maximum of |f(x) — H(x)] is
attained at x = %
3. maxeg|f (o) — H@)| = ;.
4. The maximum of |f(x) — H(x)]| is
attained at x = i.

A & y:R - R TTUROT 37dshel THHOT
2y11+3yr+y= e—3x' xeR

lim, o, e*y(x) =0 T AT A §'<ﬂ'
& gl gl ar

1. lim,ee®*y(x) =0

2. y(0) =
3. R W y T& 9Reg ol &l
4. y(1)=0

Let y: R — R be a solution of the ordinary
differential equation,

2y" +3y'+y=e73%, xeR

satisfying lim,_, e*y(x) = 0. Then

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

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

LeER & fov e 3raehel FHIIOT WX
faamt|

y'(x) = Asin(x + y(x)), y(0) =1.

A 39 YRTA A gHEAT &

1. 0 & forelt oft aefcy & A g 8T B
2.3 (1] <1 AR & wh g &

3. 0 & gy & T & B

4, AT AR 2] >1 T AR & uF g B

94. 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.

95. §HEET

—y"+1+x)y= 1y, x € (0,1)}
y(0)=y(1)=0
& Teh YA &1 &

1. g 1< 0 & fow |

2. T8t 1€[0,1] & T |

3. FT 1€ (2,0) & faw |

4. 1 Fr TH AUEAT FEAT & U

95. The problem

—yv"+ 1 +x)y= Ay, X € (0,1)}
y0)=y(1)=0

has a non zero solution

1. forall 1 < 0.

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

96. AR F w:Rx[0,00) » R YRfAF AT
HAEAT

Upe — Upy = 0, (x,t) € R X (0,00) & forw
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR

FI Uh g ol AT 6 x¢[0,1] & fow
f(X)=gx)=07¢, dl gH gHAM U1 & T
1. I (x,t)e(—,0) x (0,00) & ToIT

u(x,t) =0 Bl
2. T (x,t)e(1,0) x (0,00) & fow
u(x,t) =0 gl

3. | (x,t) ST u(x +t) <0 FHT FATUAA
Fd 8, 3% fATu(x,t) =0 gl

4. Y (x,t) S x—t > 1 FT FATA
N 8, 3% T ux,t) =0 gl
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96. Letu:R x [0,00) — R be a solution of the 98. URfA® AT FTAEA y'(x) = f(x,y(x)),
initial value problem y(x) =y, & Flestdhed & fav e &9

U — Uy = 0, for (x,t) € R X (0, 0) . .
u(x,0) = f(x), xeR & Fr-ger Ay W faEmn:
Yni1 = Vn + aky + bk,

u:(x,0) = g(x), xeR

Suppose f(x) = g(x) = 0 forx & [0,1], ky = hf (xn, ¥n)
then we always have k, = hf (x, + ah,y, + ,Bkl). .
1. u(x,t) = 0 for all a,b,a I B & fAFT RON H & Hlaa-&
(x, t)€(—0,0) x (0, ). T gfadT e R vee wa §2
2. u(x,t) = 0forall (x,t)e(l_,oo). % (0, ). 1 a :%, b :%’ a=1 p=1
3. u(x,t) = 0forall (x,t) satisfying o 4t bt gl .
x+t<0. ca=Lb=1a=; F=;
. . 1 3 2 2
4. u(x,t) = 0 forall (x, t) satisfying 8. a=,, b=, a=3, p=3
x—t>1 4. a=2 b=2 a=1 f=1
97. AL & u WA AT FHEEA 98. Consider the Runge-Kutta method of the
Uy +Uyy =0, 0<x,y<m & foT form

Yn+1 = Yn +akq + bk,
ky = hf (Xn, Yn)
ky = hf (xn + ah, y, + Bkq)

u(x,0)=0=u(xm), 0<x<m F fow
u(0,y) =0, u(m,y) =siny + sin 2y,

O<sys<n& fav to approximate the solution of the initial
F ger &1 ar value problem

1. u(1,%) = (sinh(m)) sinh(1). y'(0) = f(% (), y(xo) = yo.

o 2 (1) = (sinh(10~1 sinh Which of the following choices of a, b, «

~u(13) = (sinh() sinh(r). ) and B yield a second order method?
3. u(1,5) = (sinh(m)) ™ (sinh(1)) % + lLa== b=21 a=1 =1
inh(2m))~ ! sinh(2). 2 2

(smn(ﬂ)).sm() | ) 2.a=1,b=1,a=l,ﬁ—l
4, u (1,—) = (sinh(1))~! (sinh(7)) = + 2 2
y a 3. ga=1 p=3 q=2%2 p=2
(sinh(2))~! sinh(2m). a=p b= =y b= 3
4.a=2 b=7, a=1 f=1

97. Let u be the solution of the boundary value

problem 99. AR fF y = y(x) HeAF
Upy T Uyy =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 Ily(x)] = J- ’1 + dx

0<y<nm
wwﬁsﬂmw%maﬁrw

Then
1 u (1, g) (sinh(rr))~ 1 sinh(1). RRT y =22 & TATR T qor 35
r ; “1 el fT x —y =5 & WA aifaelier &1 ar
2. u(1,%) = (sinh(1))"" sinh(r).
ud 1 1. WAl TUT |l @1 & &I &l
3. u(1,%) = (sinh(m)~? (sinh(1)) 7+

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

4. u( —) = (sinh(1))~ 1(smh(n))\/_
(sinh(2))~ ! sinh(2m).

=g gl (20) B
2. (ry) W WA B vaoEr (-2)¥
3. &g (2,0) T s B
4. Th y=> W WA S gl



99.

100.

100.

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

[y(x)] = f fl + 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 (ﬂ)

2. slope of the extremal at (x,y) is (— 23).

3. point G O) lies on the extremal.

4. extremal is orthogonal to the curve
y==

Uheh GodATT I TUeh HUT x-31&T T fgam

H UH gordr g o6 3T darsir

L=—=5*+-xi? —x? §|

A o Q =x% TS o (fasa &

gcafeed =1gT) & Ffdfafted iar g, St

ST 9T x-f&em & oy 51 IS x(0) = 13w

x(0)=1 gl x& AT &

L x=0 R FS YLAR IRAT AT

2. x=1W1

3 x=-WA5

4.x=\EEIT0

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

L =%5c4 +%x3’c2 —x2.

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

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

2. latx =1.

101.

101.

102.

3. \/Eatx=%.

4, 0atx=\/E.
2

A & £:(0,3] - R IR ger &

fOO) = |1~ lx —2|| & STeT || fRder A=

# fAfdse #ar &1 ar [ f(0dy, &

E&ATcHS Tlealohesd & v &5 Haat &

q Hla-q H@Er 82

1. "gad gAcE faas, & qae
ATl & AT, JAEY gl

2. GgF AN @A, e A
ATl & AT, JAEY gl

3. GgFd THed fA9#, IR FAE
3UTRTAT & AT, JAEY gl

4. GgFd AEANq f@gH, a” FAE
3R & 1Y, JATY g

Let f:[0,3] - R be defined by f(x) =
|1 — |x — 2|| where || denotes the absolute
value. Then for the numerical

approximation of f03 f (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.

ah y=yx), s Bg (V3,1) @ qoRar §
AT T¥F=T U (JUH HIfE HT dlecRT
AR FHEOT) & gRea &

fy f@av _

0 Vy=v Y

Sl f(y) =
&

1+%, ¥, =@ U 3T
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1. e X@r

2. add
o}

3. Waog

4. TJhol

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 fwadv _ 4

0 y—v Y

1 .
where f(y) = /1 + W the part of a

1. straight line.
2. circle.

3. parabola.

4. cycloid.

103.

103.

AT R (Q,F, P) Th WIi¥hdl TATE §
JAT ATSH "SAT §, P(A) >0 & 1Y
faFsr fawdt & fFad (Q,F) W Q wH
Tfehdr AT 6T IRATT HIar g2

28

1. Q(D) = P(AuD) Vv DEF
2. Q(D) = P(AnD) V DEF
_ (P(A|D),af& DeF P(D) >0FaT
3 oby= {0, R P(D) =0
4. Q(D) = P(D]A4) V DEF

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

2.0(D)=P(AND) ¥V DEF

3.0 :{0, if P(D) = 0

4. Q(D) = P(D|4) V DEF

P(A|D),ifD € F with P(D) > 0

104.

104.

105.

105.

AW 6 x dur v Tadad: aur
HAYTHATID: dfed Aefedd X § adr
Z=X+Y gl ATZ FT deT XdW Y&
Seal & 3 Fgd A U B, TG X T
1. YA 2. TIETdihY
3. THEHAA 4. gfaue

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, 5T oR&%dr gaca
Ford ¥ foar = v Iefes ufaee §:

1 —1  —(x—
flxu a)={% (=@ et a2
0, 3T

TqgT —o<pu<ooddl a>0. ar e

FYt F F AT T 2

L Ad ad p & AEUT et S
fafer & 3feaca &

2.« & 3MEET ETH G R
3feaca &1 dur ag a 1 AU
e gl

3. p T TEUT et dr Aty @
31fedca § aur ag p T e
3T gl

4. qTAT p AT T HYOT Hehelehl I faTer
# 3fedca ¢ W 9 A 7 §)

Let X,, -, X,, be a random sample from the
following probability density function

floua)=
1 a1 ,—(x-p).

{r @ (x—w* ‘e ; X =N
0, otherwise.
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106.

107.

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 «.

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

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

A F Xt aelRes @ &, @e
9T.E.%. & Ty

_(pe™*+2(1 —ple~?% x>0,
&) _{ 0, 37T,

AT 0<p<1 gl ar X AT Felel &
Th

. 3 Tele], p=0dAT p =1 & T

. 3R B, T 0<p <1 & o)

. BIHAT Wolel, T 0<p <1 & fom]
. 3ARieSe Belet, T 0<p <1 & fom|

A W N

Suppose X is a random variable with
following pdf

_(pe*+2(1—-ple™?; x>0,
f&) {0, otherwise,
and 0 < p < 1. Then the hazard function of

Xisa

1. constant functionforp =0andp =1

2. constant function forall 0 <p <1

3. decreasing function forall 0 <p <1

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

A F Y, 0, Y7, Jagdfd gefor §
@E E(Y)) = B+ o + Bz = E(Y), E(Ya) =
BBz = E(Y,) dUT JEWUI(Y) =02, i =
1,234 & fow g af e syt § @
FA- T 87
L. piBy + p2B; + p3fBs 3TN & TS T
hae Ife p1 +p2 = 2p3.
2. 02 F Th IATHAT 3heleh ¢
[(; — V)% + (Y3 —Y,)?]/4.

29
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3. By — B, FT FaaH IWF IFHaAd
3TREH & = (V3 +Y,).

4. B+ By + Bs F Ascad e 3=ARAT
HTheldh &I JEIOT § o2,

LetY,,Y,,Y;, Y, be uncorrelated
observations such that E(Y;) = 81 + B, +
B3 = E(Y;), E(Y3) = B1-B, = E(Y,) and
Var(Y;) = 62 fori = 1,2,3,4. Then,
which of the following statements are true?
1. p1B1 + p2 B2 + p3P3 is estimable if and
only if p; + p, = 2p;s.
2. An unbiased estimator of o2 is
(1 =)+ (Y3 —Y,)%]/4.
3. The best linear unbiased estimator
of By — Bz is % (Y3 +Y,).
4. The variance of the best linear unbiased
estimator of ; + B, + S5 is a2.

108. Y@ FAMIOT GIAAT ¥ = X + &, W

ﬁ?ﬂi'a%T X('EFnXpW%',\_ﬂT%

@) =p,E(g) = 0, D(&) = o[, E(-) Femm

a fAfése e &1 D() TEROT-TgvERoT

3Hegg 1 fAfdse oar § qAqT [ HE nH

dcEHS e g1 n X n 3eTg &Y

aRenfea w & H = ((hy)) =

XX'X) X', ar e 7 9 Fia-3 g

1. 0<h;<1, 1<i<n

2.9 $o ik AT =0 A LE, A
el j =i & fIT hy; =07

3. qAleATAd Al (v ) & afewr &
TERUT-HEHERUT 3HTegg o2H Bl

4. 1<i<n & fog, afg v, ¥ g
IARISE ¢; 8, AT e, =Y, — 7, &l
Y, Y; 1 GaTTHATAT AT § o e HT
YOI 02(1 - hy) % FAW § (T Y,
Y & i-thgca §).
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109.

109.

Consider a linear regression model

Y =XB + & where X is an n X p matrix,
rank(X) = p,E(g) = 0, D(g) = 0?l, E()
stands for expectation, D(-) denotes the

variance covariance matrix and [ is the n-th

order identity matrix. Define the nxn

matrix H = ((hij)) = X(X'X)"'X'. Then,
which of the following are correct?
1.0<h; <1, 1<i<n.

2. If hy = 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, Y;
being the predicted value of Y;, then
the variance of e;equals o2 (1 — hy;).
(Here, Y; is the i-th component of Y).

A & (X, V) T gfaaR SaHAT §ed §
AT |@iger (0,0), & AT TUT gRETIOT
3413&;5’)::[; 'ﬂ,pio. A 7=

V22 ¥ O e Sy F ¥ S
X+Y A[1-p
Tgr 82
1tp Xy e
L o X T ™ T TGEC de
1p XY it &
2. 1+pxmwwq—?§ttm%l

3. 0 & 3¢-E z &AfAa B
4. E(Z) %1 HEdcd § AT YT & A gl

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

. . . 1
dispersion matrix £ = [p ﬂp # 0.

Suppose Z = X=X |X2 Then which of the
X+Y J1-p

following statements are correct?

1+ X-Y
1. |22 x —Z——_ has a student-t
1-p * VXZ3Y242XY

distribution.

30

110.

110.

1_
2. |=£x
14p

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

has a student-t

4 SHIZAT HT TS A & AT & &
tH yfagel Heen Jar g HT &
3eqard A WIRShar vd yidede e
& @Yl AT F sHEAT 1,2,3dAT 4 &
fow waen aor gRsdad § p, =0.2,p, =
03,p; =01 A p, =04 | &AL & idr
e & v 3l W @ AW @
yii=1,234 &A= f& id zHs &
afd wRedr & n; [AfEse w=ar g,
qYT FHEEA i qA W YA JfrT
WRear ¥ my;, i<ji j=1,234 d
et Fuat 7 & Hla- T &2
1. ATE IWT AT Teh ATHAT 3Teheldh &
T=(3)TY, S A e ¥ s
F IR gl

2. = 0.36,”2 = 0.51.
T, = 0.12.
4. i+ my 13+, = 2.

w

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
p, =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=1,23,4 Then, which of the
following statements are correct?
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111

112.

31

1. T= (1) 2t js an unbiased estimator of
2 Di

the population total, where the sum is
over the units in the sample

2. my = 0.36,m, = 0.51.

. Ty, = 0.12.

4. 1+ my + 13+ My = 2.

w

v 3YAR, b@g,mn s AT k,
AT FaTeId: HIMHT Jrael 1 J&d Th
qfard 90T @s 3ifdehedar d W faEr|
d aRT 9 I HiFsr & fow Ad fad
g gfddAe AW | Fea et # §
-1 () TE B(E)?

1. g k=2 § ar AAFIT TIg gl

2. d & T FHAGIAT b > v o1 &

3. Ush JHHAASA 3UIR fawHar &
Feadaq WH FATHAT 3Teholdh
(FrY.31.31T.) T JTROT 3R

4. gr ofifash 3UaR fauaAdrat & 4.3.31.3m.
& d #T WEWEIT YT B

112.

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.

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.

faegd aRwat 1,2, 3 AT 9wR & "k
3TN A v oa § o e R &

ZeTar arar gl
—[c]—
LS
{A] B

Circuit 1

(e}

[a]
LA
Circuit 2

[}

[8]
L8]

(A}

Circuit 3

A o et gedhl H F & TH TS p
dqYUT U g ¥ Tadd: A gid g1 A
& q; = IREar (IR9Y i fawe 7L gram);
i=123.0<p<1 & fAv g7 9a &

1. g5 > q. 2. q1=qy.
3. 42 > 4q1- 4. q; > qs.

Three types of components are used in
electrical circuits 1, 2, 3 as shown below
C

Al

Ar—(8]
Circuit 1
BI
L=

[a]
LA
Circuit 2

[}

[8]
L8]

[a]
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. For0 < p < 1, we have

1L g:>q: 2. q1=q>.

3. g2 > q. 4. q2>qs.
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113.

114.

114.

3x + 4y &1 ATRIHHROT, gfdeet
x =0, y =0, x <3,
%x+y£4, x+y<5.

F 3ad | AT 7 F FFT-9 T@r
1. 3eIgeldd H § 19.
2. 3efeldd AT § 18.
3. (3,2) GEIIA WidT T U A g B
4. (3,2) gerd wid &1 v 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.

AT & X, Xy, -, Xppyq TS (0 —1,0 +

1) WX UHh THTATA dcod & fAhrar ar=r

& Irefeos Jfded gl A &

T, = X, 9fdiesl Are,

T, = X, ufagel ALge aur

g:“%,eé:;ﬁam%lsﬁﬁm

FUAT H T PA-T TEr g7

1. 0 & favw 1, ifae &

2. T, AT T, a1 T, & 319eT 310w
LA g

3. 0 & AT ¥ el el IATHAT &

4. 0 % AU T, T qicd giagedsT &l

Let X;,X,, -, X241 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

_Th+Ty

T3 = >

32
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115.

116.

b

e three estimators of 8. Then, which of the

following statements are correct?

1
2
3
4

. T is consistent for 6.

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

(X,Y) & TGFd AAehdl Teled Belel &

fC,y) = { 0,

6(1—-x), 0<y<x0<x<l1
gar

T 7 @ Fa-0 T 2

1

2

3

4

. X dur Y T&adT T8 gl

oy = oD 0y <t

. XJdar Y T&ad gl

_Ly
.fy(y)={3(y ;7). 0<y<i
0, HeaAar

The joint probability density function of

X, Y)is
_(6(1=x), 0<y<x,0<x<1
floy) = {0, otherwise.
Which among the following are correct?
1. X and Y are not independent
3y —1)?% 0<y<1

2. =

fr®) { 0, otherwise

3. X and Y are independent

4. fy(y) = {3 (y—%yz),

0<y<l1

0, otherwise

A F X, Th == 9 & n-th
%eh T IR §n>1. AW &

n
S, = in aurs, wr3RHEIEY, Y,
i=1

n>1% fow aur v, =0 g ar &=
FYAT H T HlA-T TEr g2

1

2
3.
4

. {Y:n = 0} U TG0l Hishla 4@l gl
. {Yu:n > 0} U 3eTac Alepld A@eT Bl
P(Yn=0)—>%a3n—>oo

. P(Yn=5)—>%a5n—>oo



116.
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117.
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Let X,, be the result of the n-th roll of a fair
die,n > 1.

n
Let S, = ZXi and Y,
i=1
be the last digitof 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.

3. P(Yn:0)—>%asn—>00.

4, P(Yn=5)—>1ioasn—>00.

(X;} U TIdAd: Ud TAAT THRIA: Sfed
refeosd T HT 3ThA 8, Hd Gelcd
er

Flx) = {e‘;, x >°_0 & grer|

(Y;} TaAFA: U9 AAUIATA: Sfed
Irefeoes TR & 3ThA §, 9d Helcd
Holel

44y, y>0

g(y):{ 0, 3T

3R, (X, (v} ¥ Fga & AW B

Zp =Y, = 3Xp, k=12, . 5T 7 Sl
Ter g2

1. P(Z,>0)> 0

2. YR Z, - +oo UIAHAT 1 Y |

3. YR, Z, — —oo UTTehdl 1% ATY|

4. P(Z, <0)> 0

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

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

118.

4e~1, y >0
0, otherwise.

90 ={

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

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

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

AT & Xy, X,

—Ax?,
A
¥ e =T U ArefTod gfage &1 Jg
A> 0 Teh AT Il gl aifed § et
IR&eTalT &7 TR a >0 U GU&T0T | A
&I 3T TEd & 1
Hy:A <1 §eITd Hy:d > 1.

ar e # ¥ -7 @@ 82
1. THTATAT: AFITH GUETOT 30 FT HT ¢

YPx < Cp, T ndh T ¢, <cpyqy &

|

2. THTHATA: AFddH &7 386 HT
g Y, xt<d, T ndk BT, <d,,y
& Y|

3. THAAAT: AFddd TIET0T 3T FT HT &
YPx < Cp, T nd T, <c, &
ary|

4. UHEAAD: AFddH GAGTUT 3H &I &H g
Yroxt<d, @ n& fAUd,,, <d, &
Y|
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Let X;,-+, X,, be a random sample from

2Axe =A% x>0
x; A 2{ ’
fes ) 0, otherwise.

Here 2 > 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?

n
1. UMP testis of the formz x; < Cp,

i=1
with ¢, < ¢,41 forall n.

n
2. UMP test s of the form 2 x? <d,
i=1
with d,, < d,,, for all n.

n
3. UMP test is of the formz x; < cp,
i=1
with ¢,41 < ¢, forall n.

n
4, UMP test is of the form 2 x? <d,
i=1
with d,,,1 < d,, for all n.

A & X, X, T@HE. N, 1) gl
Hy:u =0 §oITH Hy;:p >0 o G0&T0T &7
gora gl AW 6 p,(u, ), Tided AT
n W IR, y W, AT a &
THHATAd:  AeFddH GUETUT T AfFd hl
fafgse Far &1 ar T Fy=t 7 F FiA-
T | 8

1 lim,y o pp(a)=1Vu>0va>0
Cdimyopp(a) =a Vvnz=1, Va>0

2
3. limyopp(,@) =0Vvn=1vu>0
4. limg_ 1 pr(,a) =0Vn=1,vu>0

Let X,,---X, be iid. N(u1). It is
proposed to test Hy:u =0 versus
Hy:u > 0. Letp,(u, «) denote the power
of the UMP test at u of size a based on
sample size n.
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120.

Then which of the following statements
are correct?

1 limep,(a)=1Vu>0Vva>D0.
2. limy_opp(ma)=a Vn=1, Va>0.
3. lim,op,(,a) =0Vn=1 Vu>D0.
4, limy,; pp(u,a) = 0Vn=1,vu>0.

A X grael 1 JFd T T FT ST
T AT IR™T UH Areeed gfacy B

WIS A& U 94 deod f(2) §; STer

z>0
A1

e %

o=,

affia 3 g8 Eeld & I e wmua
po i g e e g 1 i
1. et & 99F 3mha 2%+ B

. A @ geg Arey XL g

2
2

3. AT 9T dcoT AT gl

4. e?* I ST HTehol 22G+D F

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

—Z z>0

fo= {;

0, otherwise.

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 4 is %

3. The posterior distribution of A is
gamma.

4. The Bayes’ estimator of e?4 js 22(X+1),
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