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faary 31k &9 v & F @ g A T
gl 3 FF F fQarr 3R gy d7 ge #
R g1 &T IR g0 W FF H 6 e
H Wad & P & F &l @ su9 T
el 87

1. fAardr 3rhel il 6¢ # g T X
Fhdr gl

2. &9 3%hel 6 BC H Tg HT I Gl gl
3. g0 A I T & 7G|

4. g FEW O P AT g

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 & AT o1 9T & g
ol =orar €1 HUReT & °rel 37sqel T ATl
FT 1/3 T fearg &r aifa &1 1281 afg o
AT Th AT T IRFEH I ¢ of a&d
Ugel il Tgadl 87

1. 37sgel IR FHURA et

2. oo

3. HYURT

4, AT TH qTA

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 fafdse cxafya o uerd & v qar
$r gear + st fr eIy = FRY f gEm
+ 2%l 38 YR & i 9UF 39 (S Uh

SEX Y A ) varef & T e ot #
Fear + ot T — PR A wE,

IERGINCIR
1. ar 2. IR
3. @ 4. YT

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

et A & e 7 F=2r gem

4. What will be the next figure in the following

sequence?

—|[e=
=

1

=] &

T god W f9=g A, B, C, D&, dUT AB=5
d#Y., BC=12 @, AC=13 d#. t§ AD=7
&Y. &1 a9 CD &1 fAseds &A1 §:

1. 9 AT 2. 10 4.

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. 14cm



6. 39 TR 37hl I TEIAT F IIdd P oI TH

ugel R AT IR T qUCHRA 40 B AU
ST & 30 @ IR 28 & SH EEr

% gOIRd TUT & 3Fh SHS & 3Hh o
30T & %A g foider & dfd T & 36

cels & 3P W 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 AT P TH g & X T A
@ 3TAR S I §| & erEhd
&1 & &TAthell &l 3feaTd §?

2.V3:4
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.

U Heh Uh 30Tl H 8% 1 :eX T g
a AT & HA § HA v SoTal A a8
10 §AL g W foua Rl foeg W wgd
ARl &2

11

2. 2
3.3

4. 9§ CH gl gl T F Hehell|

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

WW@%W/@@W@W
% U Tdog &l 8 Uhes H AT TolchIH I
20 Thes H IR Fcl gl ColchIA Sl oFarg

=T g2
1. 120 . 2. 280 HT.
3. 40 HI. 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

UF FgIe f(x) F x—5 I x—3 A

x—28 Afod S W 1 FT AV Ferar B

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

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

A 0w D oRE

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
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2. 9Tt I ATEHN gal & A1 HAAaRd aArd
AT ST 2 1. 40.0 2. 294

3. T W & T A STar ¥ e A S 194 I
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4. TR T AT @Y I MY FRwR 57 9FR & 5 LADB = £ABC, & BD
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11. 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 & oAl ’
returns to the centre of the sphere
4. moves down until half of the water is lost 1.8 2.6
and then moves up 3.3 4. 4
g = et 13. D is a point on AC in the following triangle
12. @ el 053 such that LZADB = £ABC. Then BD (in cm)
A digs dur 0.1 #A. GHAG FArg @ is

difear st g, 3@ MY weF T gy
HC TRT (ATGHA & AR g1 M I
g 9 e qUT &9 ¥ T g, a9 38%
qrell 1 AT (T AT, ) fhaar grem?

A 6cm B
1.8 2.6
. 3.3 4. 4
R —
0.1¢ = .
N 14. T & Bl f(x) P x & T SATAT I=AT
gl x = -1 W afgdasd garT Felsl &1 AT
0.5
— T B
1. 40.0 2. 29.4 e
3. 19.4 4. 113

10
12. 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 1
width and 0.1m height. What will be the
volume of water (in m®) in the pond when it
. ) 0.1
is completely filled? 0 1 2 3




14.

15.

15.

16.

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 qEceh # fAeAfafoli@d shael & &yeT
&

1. 39 Q& # 130T HYUA &

2. 39 IFdS A 2 30T FUA &

99 38 Y& A 99 IHT HUA ¢l
100 5 Y& # 100 3T FHUA gl

STH T Pl AT HUT TET 872
1. gtar 2. 9gdll
3. fe=areraar 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"

m X n 3PS I3 TSl dlell Teh Alholc BF o&f
TS FISH qUT T { qUS gl A fasEd
FA & foIw, 9T Th & IR Th W™, fohder
IR ISl §Iam, SHehT I0TAT hifard

16.

17.

17.

18.

18.

. (mxn)

. m=-1)xn-1)
. (mxn)—1

. (mxn)+1

B~ O0WODN -

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. im—-1)x(n—-1)

3. (mxn)—1

4, mxn)+1

T IFT o Fol T & Ygol 2 AT T
W RHFT T T dAT AV 3T W (R+10)%
T S A IR HT AT Thar | IS el
FX FT A qI¥h 3T &1 (R+5)% g ar

ari¥es 3T fpaer &7
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

P v # R g9 ¢ W H W
v H A A T T GeToT AT &
3R 91T S g

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

mﬁﬁ%mﬁﬁaﬁmm@
T # § HIT-AT Tolel ‘¢ dAT V' h
T T G AssaH afoTd Har &2
1. v o t?

2. (v—>5) «xt?

3. v=>5t+t?

4. (v—75) = (t+5)>2

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 6.1 91 137 20.6 30.8 414
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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 & 3G (o7 ast #A) & quif

PT HR 899 &l 1§ I T oA §IHT 38

A faar v 3y oA

1. 39O 3ihsl & HNOT AT gl H S
gadr

2. 2799

3. 299y
4, 3195

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.

U TRfhe e i ATy gRfY 200 ¥ &
dUT 58 Jecdlig U FHIT HT A 6
. ¥ FE A §U F g hoar 7@ g,
S qURT & ¥R & AT Ul T oarstar

fraar 3maae (ae7 dAT. #) anfgde
1. 600~ 2. 1200 ©
3. 3600n 4. 1800 n

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. 6007 2.
3. 3600 = 4.

1200 =
1800 =

4 \PART 'B'

21, WA oo (1-5) SHEHATE

1. 1 2. el2
3. e? 4. 71
. 1\"

21. limy,_,q (1 - ﬁ) equals
1. 1 2. e 12
3. e7? 4, e 1

22. IS (—1,1) JAT 3HH 3IaTgal & THh

T {ay)p, R FER| o

1 {a,} & & @A §g (-1,1) 7 &l

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

3. {a,}& @Ad fog A (-1,0,1} & &
ghd gl

4. {a,} & AAT &g (-1,0,1} # g1 71
Hehd |

22. 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}

23. A fF F:R — R Udh THieSE Bolel &l al
1. F & g 3qided =18 &l
2. F& #aF aRfAad: &5 3@dacT & I6hd gl
3. F& 3M0% ¥ 310 IuEia: &5 3didacy
g T gl
4. F o 300G 8 3AAT & I6hd gl

23. 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.
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25.

25.

26.

Holel
fGoy) =5, 6y € 1/2,3/21 X [1/2,3/2]
9 faart| fem (1,1) & AR Held &7
(1,1) W ATHa ¢

1. 0 2. 1
3. 2 4. =2

Consider the function

2
feoy) =25, (0 y) €[1/2,3/2]1 % [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
Jepiad AT FAR

Jy‘”zdy-

0

R | I8 §AA &

1. [0,00) & Had

2. HF (0,00) H Fad

3. (0,00) H 3 Fdd

4. T (1/2,00) H 3FaT

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

This integral is:

1. continuous in [0, o).

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

4. discontinuous only in (%oo)

Holedll & 3eTshd

o) = n =1,2,, x € [1/2,1]

¥ T oot Sl F & Sl o T B

1. 3eTshd Uehiese § aur |sfl x € [1/2,1]
F T I n— 0,0 F1 HATT I@Ar
gl

2. vaﬂé‘r%,é@ n— o,
) == T AT @A B

3. efhA THESE U S n - oo,
) == T AT @A B

4. JeIHA UHEST AL §, W 0
AT @ B

26. Which one of the following statements is true

for the sequence of functions
1
fa() === n=12-x€[1/2,1]?
1. The sequence is monotonic and has 0
as the limit for all x € [1/2,1] as n - .

2. The sequence is not monotonic but
has f(x) = % as the limitas n — oo,
3. The sequence is monotonic and
has f(x) = xiz as the limitas n — oo.

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

27.ann3ﬂ€qc383?ﬁ'sfa1ﬁq?e’3ﬁ
YRR IRATRT i

[oe]

ef = }j—lj
j=0
Al & B &1 HfAwRiOn Sgug p &l A
3.]13{[‘\-{; ep(B)%';
1 Luxn 2. Onxn
3. elyxn 4,  mlyn

27. Given a n x n matrix B define e by
J
ef = B—l
=
Let p be the characteristic polynomial of B.
Then the matrix e?®) is:
T 2.

3. elyxn 4.

OTLXTL

Tlyxn

28. A 6 ATU& nxn aEdids GHAAT
YohAUNY 3MTeYE &1 A h x € R™ &
3T & dIfeh x'Ax < 0 g1 dr gH sy

T 9gd Hh &

1. ¥R (4) <0 Bl

2. B= —A9dlcA® fAfad gl
3. FyeR™ y'A™ly <0

4, VyeR™ y'A 'y <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. YyeR™ y'A 1y <0



29.
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30.

30.

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

R f(v,w) =wldv & IRATT gl &= &

¥ T YA HT oA

1. A & UHh ATAT&IOrh afger v &
e § afs Av, v ¥ oF gl

2. AT {v € R?|f(v,v) = 0} R* &
Teh IR 3YHATE Bl

3. I v,w e R? YFIR Hier g arfeh
fw,v)=0= f(w,w) &, a@ v,w &I
T AR U gl

4, WveR? & AU, T LN w e R?
HT ARdca g difeh f(v,w) = 0 &l

Leta=[7 O] Letf:R2xR? > Rbe

0 -1

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

Pick the correct statement from below:

1. There exists an eigenvector v of 4
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 nxm3Megg & a4 b Th
nx1 ¥ (Adfas wfafedr & @ry)|
At & @AW Ax=bh, x ER™ TS
AT g1 N AT AT Bl A gH Tg
sy forer T & T

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

n=m
n>m

LetAbeanxmmatrixand 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.

At fF v @l FIft <10 & adfaw
sgual A1 Few @A §l AW &
Tp(x) =p'(x), pEVSH oW, V& V d& &l
T @F RO OBV F IER
(1,x,x2,,x1°) W AaR| A & 7 &
3eYg A SH UR & ATIET g ar

1. 3R@ A=1¢l

2. TRMO® A=0 gl

3. UAT HIS m € NGl ¢ difeh A™ =0 &I
4. AH TF YN AfAeIOs 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, %,%3),y = (1,¥2,73) € R®
VGhe: FTAT ¢l A 6 5, = x5 — ¥ox3,
8, = X1Y3 — ViX3, 83 = X1V, — y1X,. TG x,y
# et v ¥ ar

V ={(u,v,w): ;u — 8,v + 63w = 0}

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

1
2.
3. V={w,v,w):bu+ 6,v— 8w =0}
4. V ={(w,v,w):6u+ 8,v+ 8w =0}

Letx = (x1,X,%3),y = (V1,¥2,¥3) € R
be linearly independent.

Let 81 = x3¥3 — YaX3, 82 = X1¥3 — Y13,
53 = X1Y2 = Y1Xa . If V is the span of x, y,
then

1. V={wv,w):ou—=ov+dw=0}
2. V={w,v,w):—=6;u+ 6,v+ 63w =0}
3. V={wv,w):du+bv—w=0}
4. V ={(u,v,w): 1u + 8,v + 53w = 0}



33.

33.

34.

34.

35.

35.

36.

A 6 P(x) A d=>2 HT T §g9E
ard Aofr

n=0

Fr 3fFERor B g

1. 0 2. 1

3. o 4. d WX R

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

[oe]

Z P(n)z"

n=0

«

0 2. 1
o) 4. dependentond

w =

At & P(2),Q0(2) AU FfE mn F ar
HART R 9§98 &1 P(2) = P(2) Q(2) $
Fel A, Tghal F WY Aefet W 580 FAT
&

1. min{m,n} 2.
3. m+n

max {m,n}
m-—n

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*"" FT 3TV &
1. 14e7t 2. et
3. —e! 4. 1—e?

The residue of the function

f(z2) = e atz=0is:
1. 14e? 2. e!
3. —e1 4. 1—e71

A R D, CH Tagd Uwmeh Afcherr g aur

H(D)WWW?IWWWW
g A R

10

36.

37.

37.

38.

GEI
r={renons()=r()-
%’ "’f(i)zf(mlﬂ =$'...

gl ar

1. S,Tew The Gy gl

2. SUF UHhd GHTAT §, W T =¢ &l
3. TUH Uhd WHedT §, Wd S =¢ Bl
4. S,TeEr 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=fperr@)=3s0)-3-

1 (z)

and
r={renor()=r()-3
o f () = ) =2}

Then

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

et wuat # F Fla-ar Ted g2 W Uit
x @ 3&dcd g difer

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

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 =23mod 1000 and x = 54 mod 6789
3. x=32mod 1000 and x = 54 mod 9876
4. x =32mod 1000 and x = 44 mod 9876

A 6 p UH AT HEAT Bl 8T Fe &,
(Th & @1Y), p UTHTETR & fohdel et
39 g7
1. 0
3. p

M
o
N
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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. Al & G = (Z/257)° T (Z/25Z)H

ghrgdl (AT d aga e quE
YoshH BY) T THE 81 G P Sfeleh oAl 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/25Z). Which of the
following is a generator of G?
1. 3

2. 4
3. 5 4. 6

40. AT & p>5 Th HAAST gl ar

1. F,xF, & &I p & &7 ¥ &A 919
3YEHE &

2. F,xF, ® & 398#Ag H, xH, & &7
# § S8l Hy, Hy, F, & 3T9FF &

3. F,xF, & & 398Hg deld F, xF,
I T IUTSITEeN Bl

4. TIT F, x F, TH &F ¢l

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 H,, H, are subgroups
of [F,,.

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

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

41. #eA &y, dAT y, FAEAT

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

& A EA &, 58T @ TUT b AEARS RN
g A F oy, dar oy, & IPIT w gl ar

41.

42.

42.

w(t)=0,VteR
iil_;@‘c']?-r}ﬁl?c3'7'@'3w(tt)=c,VttEIR{
w TH W UAcHS Fole g

0 t,,t, € R 3fedca & o
w(ty) <0 < w(ty).

i A

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=]10 -2 1 ],x(t) = |x, ()| Tuar
0 0 =2 x3(t)

lx(©)] = (2 () + x3(O)+x3()? Bl
ar 9UH HIfC ATURT 3idehel THIAIOT dF

x'(t) = Ax(¢t)
x(0) = x, }

FI BIS Y g AT FLAT ¢
1. tllrglx(t)l =0

2. }imlx(t)l =
3. tlimlx(t)l =2

4. }imlx(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 (©) + x5 (O +x5 ()%

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

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

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 gRe™T IR
ar % 3rawde

JaFAAT  Feld &l

HHIHIOT

(aCry) 2+ ) 2) (et )2+
d(x,y)%)u =0

1. & AT Radds gl

2. THIAT RIal A& gl

3. & 3fa WaaRes g g
4. 3 qegecd =g g

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

(a(x, }7) 6a_x + b(x, y) %) (C(x’ y)aa_x +

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

4. never elliptic

Freft gaEear

u—uu, =0, xeRt>0
u(x,0) =x, x€€R,

F v e Fual § & ia-ar @@ &2

1. g3t t>0 & T g8 u & 3 gl

2. t<; & fAv g u F7 e g, S
t == W fETs e B

3. t<1% U g u &1 ARAT &,
aamr ¢t =1 R foers ST g

4. t<2% AV g u FT A¥AA ¢,
aamr ¢t =2 W 18 J1ar 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 downat t = 1.

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

A fF f()=x?+2x+1 §au f &

Jashelsl x =1 W Fheard 37 BrEer
F1(1) ~ f(1+h)2—hf(1—h), b :% S

AfeaAsdfed far sar g1 ar £/(1) &

Hlowdhes # 3T & et 7 B

1. 1 2. 12

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

fr(1) ~ LS g = 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

aE dsh, T A oferg | & U feigsit
(0, 0) @UT (1, 0) I ANSAT § dAT x-378T &
FW USAT § AT U JAT x-37eT &
ITadH TR H IRTE FAT §, SHH Th

T3 &

1. T 8l @l 2. TH Raad|
3. U drdgcd| 4. U 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.
HATRS THEOT

y(x) =x3+ fox Sin(x — t)y(t)dt,x € [0,1] W

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

Consider the integral equation

y(x) = 23 + [ Sin(x — )y(t)dt, x € [0,m].
Then the value of y(1) is

1. 19/20
3. 17/20

2. 1
4. 21/20
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48. TpEY ferg & aifa-gdewonl ) e

%(%)—%: i=1,23"n

SGT L=T-V[T(t,q, q,) adsT FoT quT

V(t,q;) TS FaT & @], q; A

e aur g, ST afaar §1 ar

3RIFd ®F H ITfa-gHwoT §:

1. Ut el Ao g 3maegsd: ufasdfaa
W L & HS IE[ANT aXor AL |

2. s el Ao g 3mawged: ufasdfaa
STET JUT L I IfadrT aroT §l

3. Ue Wel e dF aegea: sfasfaa
qAT L FT TH  HGAdT aoT Bl

4. uH Tl A a& 3magsd: gfasfad
TET TUT L & FIS G axoT 787

48. Consider the equations of motion for a
system
d (oL oL .
G(E)-3==0, i=123-n
where

L=T-—

aqi

with T(t, q;, §;) as kinetic energy ]
and V (¢, q;) as potential energy 1’

the generalized coordinates, and g; 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. gt (100) e 1,2,..,100 & 3ifha & aur
ITeedehd: <gaiedd gl 397 & IR e
I S § dUT IR FfFadl A, B, CdAUT D
A X g & sudr wRear F=r & F
(A, B,C,dar D #) Ad 3ITadH AT Hl

49.

50.

50.

ol.

feehe AT & a1 (A, B, C,dar D H) D&Y
LAGH AT & eehe fFerdr §7

1 1
15 2. -
1 1
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
Nl"‘

A & X 9Ur Y TadT: U9 GAUTEHA:
gfed acfeos W § afd PX=0) =
PX=1)=- gl A & Z=X4+Y aur
W =|X — Y| Y SiT-a7 FUF TE & §?
1. Xduar w T&ad gl

2. Yduar W ¥add gl

3. Z dUTW 3FHgEerad gl

4. 7aW W ¥adT gl

d

N R

Let X and Y be independent and identically
distributed random variables such that
PX=0)=PX=1)= LetZ=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.

ae f (X} aur {v} & TW@dT g STl

gfhard §, AT Sielel IfadAr A, 94T A, &

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

1 {z} U g STolel Ffshar €T &

2. {2} UH UYg STl Uik &, Sfelel a1l
A+ 1, & ATyl

3. {Z,) U Yg Sietel UlohaT &, Sfelel a1l
gAh (A;,1;) & AT

4. {Z,}Th YE STolel GihAT §, Siefel ITcY
AiA, & ATy



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 apure birth process with birth
rate min (14, 1,).

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

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

(X, -2<X <2
Xz—{Xl’ seger | ©) O HUT F

qgdTei:

1 WEHSY (X;,X;) =1 &l

2. X, ® N(0,1) s =Tgl &l

3. (X1, X,) & U Gfaa’ YETHAYT s gl
4

(X1, X,) T U IR JHHAY e 81 o

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. (X1,X3) has a bivariate normal
distribution.

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

A R X, X, N(6,1) & AFem =77 T
Iefoed Uldedl §, STel Oe{1,2} &l ar 0 &
3Tddd RSl 3Teheldh (3 OT 3T) & Sk H
R I T FUAT H T Hla-a1 T g2
1. 0 & 3 9T 3 & 3ifedca gl &
2. 0 &3 T3 X gl
3. 6 & 3 U 3 & AT &, RJ &
X el g
4. 0 % 3 UT 3T, 0 Teh HATHA
3ol 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 & is correct?
1. MLE of 8 does not exist.

2. MLEof@isX.

3. MLE of 6 exists but it is not X.

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

54.

54.

55.

A & X, X, N(u,0?) §cT & Heprer
T T Iefeed dfded @ Afdse aa Bl
AN & peR AT § dUT 02(> 0) AT
gl & % x7,, xi S F AR (a/2)"
AdaAs &g g1 ar o2 & fAT 100(1 - @)%
fIeareTdr IR 399 fear I &

1 ((Z?Xiz —u?) (ETX? - uz))

2 4 2
n)(n,a/z an,l— a/2

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

3 <Z?(Xi_y)2 Z?(Xi—7)2>

2 ) 2
nxn,a/z nxn,l— a/2

4 (Z?(Xi-u)z Z?(Xi—u)2>

2 ’ 2
an,a/Z nxn,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 X%,a/z be an
upper (a/2)t" percentile point of a 2
distribution. Thena 100(1 — @)%
confidence interval for o2 is given by

((Z?Xiz — v (ETX7 - uz))

2
nxn,a/z

=

4 2
an,l— a/2

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

' (2?(Xi_})2 2711(Xi_i)2>

2 ’ 2
nxn,a/z NXn1- a/2

w

4 (Z?(Xi—ll)z Z?(Xi—li)2>

ny? " ny?
Xna/2 Xni-a/2

gifeaha aR&euar & gfietor & deaf &

e Fuat § ¥ Fia-ar T @

1. T TIA IR&eUsT Hyoh Th dhiodsh
T IRFeTT H, & &g TeToT
AT FHIAAT 3T fATH e d
gqdieTor 7 3R o ST B

2. Uh WA IRFUAT Hy F Th dhiodsd I
IR&edaT H, & fawg Iefor axd & g
P[ Hy1 3R 3= | Hy TEE ] +
P[ Hy® TR T | H, FEE] = 1 ¥l



55.

56.

56.
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3. TH W IR&SeUAT H, & TH dhiods
WA IR&Fe9aAT H, & fawg wdemor
e & o, gligor #r ofed & aifod
TR Ul g TeTeohd GI&TOT HT 3UHT
frar Srar B

4, TH WA IRSUAT H, & TH dhiods
IRFeTAT H, & favg 9dgor & favu
UHHAAT: AFAdH  G{&T0T UMP - &l
f¥dca gaem 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 H,
the likelihood ratio principle leads to the
most powerful test.

2. When testing a simple hypothesis H,
against an alternative simple hypothesis
H,, 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 & 1,1, Y, Fagaaidd 980T § a1
3UTGId YAROT o2 & ATY dAT YTt
E(Y;) = ﬂpIE(Yz) = B, adr E(Ys) = B + Bz,
STET B, B, I YIS €, & @I By + B,
F Assdd @& 3ATRAT 3ol &

1. Y.

2. Y, +Y,.

3. s(h+Y%+2%)

4. S +Y+ 1),

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

1. Y.

2. Y, +Y,.

3. (h+Y%+2Y).
4 S +Y%+ 1),

57. #t B X~N, (13) ST u = (1,1,1) @
11 1\
2=<1 3 c) gl
1 ¢ 2

X, AT —X; + X, — X; & 397 & Fadd
gt & foT ¢ &1 AT glar afgu:
1.

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

57. Let X~N; (E' Z) where W= (1,1,1) and

1 1 1

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

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

1. -2 2. 0.

3. 2 4. 1.

58. v TaTo wfacelt A= Fr 3BT FH
IRfAT N & e 9RfAT gafe ¥ aRkfaa
n(z=2) & TH YA foer geaEeT &
Y fe¥eprelm ST g1 A R om;  i-df s
&I IAdee ITRedr ® JAT my;, SHSAT i
qu j,1<i<j<N H HIFd Iade
wiisdr & fafdse wwa g1 e syt &
¥ FiA-AT gAAT T T 872

1. T, =n

w
o
V
(e}
—h
=
=
N
[y
IA
A
—.
IA
=

4, 7Tl-1't]-—7'rl-]->Of0ra||i,j,1§i<jSN

58. 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?



P
M=
K
I
S

_.
Il
-

M=

nijznni,lﬁiSN

-~
H+ 1

1
i
3. myy>0foralli,j,1<i<j<N

4, ﬂiﬂj—ﬂ,’ij>0f0ra” l,],lSl<]SN
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59. T Aol grar A W ar & SaF o
AT geeh gl AW o S8 3gehrel &I, ueled

59.

e ™ 1>0,x>0

f(x)z{ 0, 3T

& Y U WU ded &1 Ie =7 g
& Mg T n Al X;,X,, ..., X, Ted &
qU X = -yrx; ¥ A e d Rreawear

F ITAdH THRIAT Hlheldh 3O9 f&ar
ST &

1 (1-et%)

2. 1-(1-et/%)’

3. e—zr,/?

4, 1—e 2t/X

Consider a series system with two

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

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

If n observations X;, 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

X =

S

L (1- e—f/Y)2

2. 1-(1- e—f/Y)2
3. e 2t/X

4. 1-e72/%

60.

60.

Pl IEERH 9ok W aEE TE cardr
gfshar, fSEhr a1fd 2 &, & IHTAR FEad &l
AT FTT §Cel N Goled Holdd
=iz
Jqar difcd & 92T AEF Y T HAR W
T HhdT §, IRSdT 04 & Y, I
AEHAT § Fadad: 3R, TH a9gd 3eidrer
g & HdThldl Ueh Y HAdTel Agh &
JYATHTeT & FA ¥ WEH IIF FH TaAT
T § ¥R ad 8l A o §AF ¢t W
FAR H AP H &A1 X(t) gl e #
T FA-ar T@r &2
1. X@)) wR%ar 1 & Ty a1 *F15
afkser &, affa grar gl
2. {X(t)} & TH TASYH FeA g ol
nk=(1)(3)k,k=0,12,--- I T

ST &

3. (X)) ® UH T dedA & S
e = (0.1)(09)% k=012, & fer
ST Bl

4. (X(©)} N UH TIY dedA &S
T, = (04)(0.6)5,k=0,12,-- & fer
ST Bl

Customers arrive at an ice cream parlour
according to a Poisson process with rate 2.
Service time distribution has density function
3e73%, x>0
fo) = {O, 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
. 1\ /2\k
given by m;, = (;) (;) k=012,
3. {X(t)} has stationary distribution given by
m, = (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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61.

61.

62.

62.

A & x =0,x,=1, dM n=>3% T
aRETRIE H x, = 202 fger 3
HIT-AT/H LT /82

1. {x,} Th THEST ITshd &

2. lim, o X, = ; I

3. {x,} Tk P ITHA B

4, limy,_ o x, = 2 |
Letx; = 0,x, = 1, and for n = 3, define
x, = 2=11%n=2 \which of the following
is/are true?

1. {x,} is a monotone sequence.

2. limy, o x, = %
3. {x,}isa Cauc?y sequence.

4. im0 xp = T

A T {x,) aEdfas GEI3T FH Th

IS 3ThA §l o

1 35 1<p<od AT I® |x,|P < o
F Y g foRdr q>pa¥ﬁﬂlf
Tialxal? < oo I

2. B 1<p<od faU T% |x,|P < ool
IFEgRET 1<g<p & foT
Tio1lxn]? < 0 Bl

3. 1<p<g<o & T I IR,
T ddfde 3eshd {x,,} & Adcd &
FflﬁZ?=1|xn|”<°° QT{'(‘:[
Tieilxal? =0 Tl

4. A 1<g<p<o & T I )R, T&
aEAfas ITHEA (x,) 1 3R § At

Yol lP <o W X lx,|1=c0 Tl

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

numbers. Then

1 Yo q]xn]|? <ocoforsomel <p < o
implies Y71 ]|x, |9 < oo forany q > p.

2. Yo_qilxn|P < o forsomel <p < oo
implies Yn—1]x, |9 < oo for any
1<qg<p.
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63.

63.

64.

64.

3. Givenany 1 < p < g < oo, there is a
real sequence {x,} such that
=1l [P < oo but X fx, |7 = co.

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

AT & f:R—> R TH TAdd Helel g 2T
T xeR & QT fx+1) = fx) &l ar
L f 3R & IR 8, WG T & =N
2. f IR a7 AT aREE §, W 30T
IR W ARG el TG
3. f IR awr MY F aieg § aur
f 39T GREE R TG &
4. f UHTAEAT: Tdd gl

Let f: R — R be a continuous function and

f(x+1)= f(x)forall x € R. Then

1. f is bounded above, but not bounded
below

2. fis 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

TG 3Rl [0,1] AT fag 3HeRTel

(1/3,2/3) &1 of| A6 &6 K =

[0,1]\(1/3,2/3). x €[0,1] & forw

gReTRT & F F(x) = d(x, K) ST&T

d(x,K) = inf{lx -y |y € K} gl ar

1 f:[0,1] » R (0,1) & afr faigait
aFAAT gl

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

3. f:[01] > R 1/2 9 3aHhelaiT T8l g

4. £:[0,1] > R &ad =gl gl

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 s not differentiable at 1/3
and 2/3



65.

65.

66.

66.
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3. f:[0,1] — R is not differentiable at 1/2
4. f:[0,1] - R is not continuous

T & & la-ava qér g/e?
1. giids Gifegfasr & a1 (0,1) TH
el T IHeTAT AT § S AT B
2. g aifeufasdr & @y (0,1) T
el T ITAT AT § ST HYOT LT &
3. uiide @ifeufadr & aryr [0,1] Th
el T ITAT AT § ST FYOT LT &
4. g1 wifeafad & @ [0,1] vw gl
I AT AT § ST EYOT B

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 fh (1,1,1) a1 (0,1,1) € R &Y faeqia v
gl At F w, = (0,0,1),u, = (1,1,0) AT
us = (1,0,1). @51 & Fa-ana @ 882

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

2. (RA\V)U{tu; + (1 —tuz:0<t <1}
& HaE Bl

3RV U{tu; + A —tu,:0<t <1}
& HaE Bl

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

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 —u:0<t <1}
is connected.

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

67. & T A @IS FHTUT g1 A & P(4)
A & IVTHEI GHTEY §, AT A
Tl SuHATE S FHTA ¢

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

dr o=t & @ -G qHag P(A) &

SR & HE R

1. P(A)=0F A & fau]

2. P(A) Uk 9RFAT T &, T A &
forw)

3. P(A) T VT THIT B, $O A &
forw

4. P(A) U VAT Goead §, FS A &
forw)

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 IP(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 A Boal H & HiA-
Y THGATAT: Tdd 887
1. i 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 @I & IRAVT A
_ (x? 3fg x IRATE
rea = {x3 e x JURATE ™
1. [0,1] R f AT THATRANT g7 gl
2. fqHAT FAGAAT AT [ f(x)dx = B

4



69.

70.

70.

71.

3. f QAT GAEAT FA [ f(x)dx ==

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

3P

STgT
Jo Feodx @ [ f@ydx For f &
el a1 IR I\ TS g

Define f on [0,1] by
_ {x? if x is rational
fe = {x3 if x is irrational -
1. f is not Riemann integrable on [0,1].
2. f is Riemann integrable and

1 1
Jo f(X)dx = "
3. f is Riemann integrable and

f01 f)dx = z

3

Then

1 1
- ’

4.5 fglf(x)dx < fOIf(x)dx =3

where f01 f(x)dx and foI f(x)dx are the
lower and upper Riemann integrals of f.

A 6 vadp <n & @t afFas
sgual p o wfeer @AE & A &

T:V -V (Tp)(x) = p'(1),x € C & gfafT
¥ e F @ Flad @l @

1. @ATKer T=n
2. JAToR@ET T=1
3. ™@ATKerT=1

4. TATIRMI 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.

1 d & FHI IT B dTe Tgal H
aredfas afeer affse VR Al pev
& for aRenRa #t &

Iplle = 32T {Ip0)], [p™@ ()], [p® ()]},
STl pW(0), p T ith ahelsl § ST 0 WX
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71.

72.

72.

73.

Hediterd gl ar llpll, V 9 T Aldh

IRATINT T § TG TAT Fhaer Il

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

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

Il = max{|p(0)1, [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
1. k>d-1

3. k=>d

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

A T A,B nxndRdids 3egg § dife

IROIE A > 0dYr IRf0% B <0 gl

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

faam| ar

1. g te[01] & AT C(t) AT &

2. ¥H Th t, € (0,1) Fr 3iedca & arfe
C(t,) AT FET &

3. W te[01] & T c(t) geraoha & &

4. aer IRAAT: #5 t € [0,1] & AT C(0)
FeshAoT g

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. Thereisat, € (0,1) such that C(ty) is
not invertible.

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

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

A & ATH nxn ddids g &l

T & @ &€ 3cc) (T A1 3110h) o

1. A & &HH ¥ A THh dEdids
A& AT B

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



73.

74.

74.

75.

3. ATA T Y THAEIOIS AT Teh 3TFHOT
grEafas I&am 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,} IAT{by,-,b,} R* &F ar

R gl A P W"X”W%=

aeafas  wfafSedt & @y,  drfe

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

fFeaTE AT -1 3 1 g FAG F

Q=1+2P ¥l @ T FUAT 7 @ AT A

e &2

1 {a;+2b]i=12,,n} 8 VvV & T
3TUR Bl

2. Q gAY B

3. Q & & IfHeIO AT 331 -1 gl

20

4. gfe @Ros P>0 & @ @R 0 >0 Bl

Let {a,, -, 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 P iseither —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 > 0ifdetP > 0.

AW fh TUR nxn 3MYE &, JOUH
T =0 & @Yl et # ¥ Fla-a/a wgr
e/e?

75.

76.

76.

77.

1. T& nfoea sffaarfoe ae §

2. T Th AfAEIOF AT & Tgehel n
& Y|

3. T &I T AfAAEI0F AT 081

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. 0isan eigenvalue of T.

4. T is similar to a diagonal matrix.

A 6 ATH nxnegg ¢, aedfas
gfafsear & ary| aRenfia &¥ f&

(x,¥)a = (Ax,Ay),x,y € R™. & (x,¥),
ITRAUTAhel T TR T § A aar
hae afe

1. Ker A ={0}I

2. rank A=n |

3. A & Toft ffaerOe A aarcHs B
4. A% g FAIIOF AT I3HOTHS &1

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.

Al & R* A {vy, -, v, } AR afeer §
GIED

lvll?2 = Tk v, v)|%, Vv € R™ I
ar et &7 @ a8 Fyer 1 Ao fifed
1. v, v, 39T H e gl

.....

.....

. HTT (v, v, } W O @ e
n—1 3999 difds & Fod &

2.
3. v, v, 9H H difded =gl gl
4



77.

78.

78.

79.

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

n
vl = ) [y 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.

A & V={f:[01]>R|f Tgdn &

A AT 3TH HA F T TGS &),

AN Fo<j<n®d AT fi(x) =/ ¥ au

A B A4, a; = [, 00f;(0)dx ¥ A

STfel Tl U (n + 1) X (n + 1) 3E Bl

ar oo & ¥ P T

1. @A ATV =n

2. @AV >n

3. A 3r%oT AT §, 37 @ v e R”
& faT (Av,v)y =0 %I

4. AR A >0 gl

LetV ={f:[0,1] » R | f is a polynomial of
degree less than or equal to n}.
Let f;(x) = x/ for 0 < 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. detAd > 0.

AT 6 f:C - CUH T A WH Holel
HRIGRED f=u+iv%'3|%Tu,v§HT?T: f
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79.

80.

80.

81.

& qRdfae duT Af&fead #er g1 dr f
IR § IR

. {ulx,y):z = x + iyeC} IREE ¢l

. (v(x,y):z = x + iyeC} IREE gl

Culey) +v(x,y):z = x + iyeC} IR &l

. Wl (x,y) + v2(x,y):z = x + iyeC} IREE &l

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.

?Fﬂﬁ'ﬁ?A={ze(C||z|>1},B={Z€(C|Z¢O}
gl e & & wla-3 a@gr 2
1. U Hdd 3oGHh Beldd f:A - B gl

2. U Tdd U Heledf:B - A gl
3. T 3R AN el f:B - AR
4. T AR ANH Belel f:A > B gl

LetA = {Ze(C | |z| > 1},B = {ZE(C|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.

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} 30
3 § AU D={zeC:|z| <1} fga
The dfhdl Bl AW F f th Afeaw
FTAROT § ST H & A=oleehd: D W
gfafafFa &=ar g &= & fRi) =0 #I
T & @ & T U & goA:



81.

82.

82.

83.

1. z= —2i W f F TH T JAdP gl
2. f()f(=i) =1 FT FATA f T gl
3. z=—-2i W f& & dfaay R_fTar g

4 If@+20) =%

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

1
(x—2)?

foar| d@f ¢ W AT TF HAdH Bl G(2)
g Sl 9 Im(z) >0 § d9 F(z) § HgAd
glcr &, difeh

G(z) & 3eides 1,00 gl

G(z) & HeAd®d 0,1,00 Bl

G(z) & 3eid® 1,2 gl

G(z) & T AAds 1,2 8l

el F(2) = flz dx, Im(z)>0, W

A w bdpoRe

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 W FEn
T ¥ 6 T FUT AT

1. A T 9RAT TEAT AL B

2. 0<A < 4™ gl

the
upper half planeand 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
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83.

84.

84.

85.

3. A UF YUl F|
4. A1 TH geqUlieh gl

Consider the integral

A= fol x"(1—x)"dx.
Pick each correct statement from below.
1. A isnot a rational number.
2.0<A4 < 4™,
3. Ais a natural number.
4. A~ is a natural number.

A & GHIT n & v IRAT el

g &1 T & @ & T U A g

1. 3¢ d, n & ANSd AT g G&
HICd & Teh IYHAG HT e gl

2. 3G d, n & RAMSTT AT g AT GH
Ffed & Th HITd A ARdA ¢l

3. ¥ie G & g1 3fud 3uweg ufshes & o
G afes Bl

4. giE GH IUEHE HE, G & T+
39HAg N &7 3H&ded § aifeh G/IN=H gl

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 THG S,, dUT 38h 3THAE A,

Sraa gt ¥ gy 3afdfed § w

frem| &t & A4, &1 7-f8e 3wwHEE H

gl T @ &Y TE HYUA T Yo

1. |H| = 49.

2. H & dishes glell AT |

3. Ayy W Ueh HHAT 3UHHE & HI

4. Sy @I HIS 8 7-FHT 3THHE Ay H
T 3TEHT gl



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 is anormal subgroup of A,,.

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

AT 6 p U 3T gl o T &) aer
FYT FI Fed| JeAHIRAT Toh

1. FIfE p? & JUGY & el FHE B

2. FME p? & JUTAY aF FHE &

3. FIfe p? & JUAY & FAATHT ToIT &
4. AT p? & JAAT TFH QUITHIT il 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 fF R T & O1Y T HAGAAT

I g, difes R[X] U 3rgfadia

IUTAEST Fid 81 R[X]% IOl (X)

F | ¥ st w1 e & @ & wr

HY P Iai:

1. [ 39759 gl

2. Ifg 1 3™ass §, o R[X] Th A&
USRI &

3. I R[X] T FeST i &, @ [
3feass gl

4. IfE R[X] U HET U 9id ¢ ot
IE TF IS id 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] isa PID.

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

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

A & f(x) € Zlx] 1 =2 FT TH

SgUC &l [ @ & T HAT B oA

1. If¢ Z[x] & f(x) Ao &, dF a8
Qlx] & regRIT Bl

2. FiE Qx] A f(x) HegRIONT &, o
a6 Z[x] & ITgHONT gl

3. I Z[x] H f(x) AR &, o
gy AT p & AT f(x) T p FT
TYROT  f(x) Fylx] & Irgeong gl

4. 3 Z[x] A f(x) RO &, dr a8
Rlx] # 3ergeoiy gl

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 £ (x) of f(x)
modulo p is irreducible in [F, [x].

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

CW ogedH Fireafder ¢ S qafr
Tshel AT TId &, R faar| e &
¥ & T YA N gA ¢

1. (C,7) ETIEF gl

2. (C,7) HWed &l



89.

90.

90.
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3. (C 1) F@eg B
4. (C,1) & Z Fud 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. Zis densein (C,1).

At T (X, ), [Ofaea aitafaes aafear

g aw AN & X =[[y X, & T X

T HYAT ¥ &R 3H HYA B Yol S 7Y

aar & fh X W IUhe |IfeATad X W

fafaera @ifeufadhr & @A Bl

1. 1 aRfaa g

2. 1 v 3aRfAa § aur aRFEaa:
FS a H ISR T T F fow X,
T gl

3. I 3mENEd: 3aRfaa &
IRIATT: F5 a T ISR deT I &
T X, T B

4. 1 3aRfAT § dar 99 « & fow X,
IR §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 isinfinite and X, are infinite for all a.

91. A f& y:R > R TTURCT Haehel THIGIOT
2y" +3y'+y=e"3 xeR
lim,_,o e*y(x) = 0 T FATUT T g??r HT
gel Bl

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

2. y(0) =
3. R W y & IReg Hed 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,_,c e?*y(x) = 0.

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

92. 1eR & foT 5T 3ghel THRUT ]
faamy|
y'(x) = Asin(x + y(x)), y(0) =1.
ar 38 YRiAe AT AT &
1. 0 & frelr o anfcy & A5 g 87 Bl
2. O 2] <1 & @ R & Th g &I
3. 0 & aEcT & TH g ¢
4, AT IR |2 >1 8 AR & v g 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.
a solution in R if |A| <1.
a solution in a neighbourhood of 0.

w ™

o

a solution in R only if |/1| > 1.



93.

93.

94.

94.

qHET

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

& Ueh YA & &

1. 9 1 <0 & fow |

2. @3t 1€[0,1] & fow|
3. 3T 1€ (2,») & faT|
4. ) & TH IO TEIT F U]

The problem

—yv"+ @A +x)y= Ay, x € (0,1)}
y(0)=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 F wRx[0,0) > R IRMAS AT
AT

Upe — Upy = 0, (x,8) € R X (0,00) & fow
u(x,0) = f(x), xeR
u;(x,0) = g(x), xeR

HT TH gl gl AT o x ¢ [0,1] & fow

fx) =g(x) =08, ar g7 g il & 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) & fow
ulx,t) =0 gl

3. @ (x,t) S ulx +t) <0 FT FATUA
FA 8, 396 T u(x,t) =0 gl

4. Y (x,t) S x—t > 1 FI AT
FI g, 396 T ulx,t) =0 §l

Let u: R X [0,0) — R be a solution of the
initial value problem
Ut — Uy = 0, for (x,t) € R X (0, 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

25

95.

95.

96.

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

2. u(x,t) =0 forall (x,t)e(1, o) x (0, ).

3. u(x,t) = 0 forall (x,t) satisfying
x+t<O0.

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

240221 p=2 =9
p=+q =1L p_ax' q_ay
u(x,y) =0 x+y=1%W, (x,y)eR?%

F T ol gasar w ER| ar

1. 3d&hd THEROT & Tov ATy THFOT &

G @ g A, dp
dt

dac P ar *oar

)

dq _
-p; —=-

dt

2. 3adhe FHIHOT & fow amfdeqy
THET §

ax _ Cody du _ dp

de ~ P ar dt dt
dq
0;6 —=0

dt

3. u(1,vV2) =2
4. u(1,V2) =1

Consider the Cauchy problem for the
Eikonal equation

G G
pPPte’=1 p=3., q=3;
u(x,y) =0 onx+y=1, (x,y)eR>2
Then

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

dx d du d
—_— = 2p’ @ 2q; —=2; o _
dt dt dt dt
dq
b %=

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

dx _ ., Ay _ . du_.,  dp_
E_Zp’ dt—Zq, dt Z; dt
0; Y=y,

dt
3.u(1,\/§)=\/§.

4. u(1,v2) = 1.

ATl fo a0l 1=1[0,1] W f(x) =x*+1
FT G gifFe AT H(x) &, x = 0T
x=1 Waiaé‘%maﬂﬁgtrl ar



96.

97.

97.

1. 350 g |f () — H(x)| = — B

2. 1f () — H(x)| &1 3oaa# x = X o
e gl

3. TR q|f (¥) —H(x)| = 5 Bl

4. 1f(x) — H(x)| 9 3eaa# x = ; T o

ST gl

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. maxyeg|f () — HEx)| = 1.

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

3. maxyq|f (x) — H(x)l ==

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

A & £:[0,3] » RaRen®aT gar &

) =|1—|x—2|| & & |-| e A

# Ay =ar &1 ar [ f(dx, &

TEITcAS Gloslhed & o0 AFd Hyar &

q HA-8 T g2

1. HgFd A s, N qA
3ATRTE & AT, JUTEY g

. GgFa Aegidg foad, de daw
3ATRT & AT, JUTEY g

3. GgFd THold fAgH, IR FAE
3ATRT & AT, JUTEY

. GgFd AEgidg fAeHA, IR qAET
3ATRTT & |1, JUEY &l

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 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.

98.

98.

99.

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

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

A & u @ A gaEEr
Upy + Uyy =0, 0<xy<md T

u(x,0)=0=u(x,n), 0<x<m F forw
u(0,¥) =0, u(m,y) =siny + sin 2y,
0<y<nma& faw

&1 gel gl dr

1. u(1,%) = (sinh(m))~" sinh(1).

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

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

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

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

Let u be the solution of the boundary value
problem

Ugy 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<y<sm

Then

1. u(1,5) = (sinh(x))~ sinh(1).

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

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

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

IRTE AT FHET y'(x) = £ (x,y(x),
y(xy) =y, & Hleelcheed & T @& &
& ®-Fer Ay w faan:

Yn+1 = Yp + aky + Dk,

ky = hf (xn, yn)
ky = hf (xy + ah, y, + Bky)

a,b,ad B & Fd WROT H & Hla-7
v 2R AR A e w2



99.

100.

100.

27

1. a=§, b=§, a=1 =1
2.a=1 b=1, a=%, [f:%
3. a=2, b=2, a=3, =1
4 a=2, b=2, a=1 g=1

Consider the Runge-Kutta method of the
form

Yn+1 = Yn + aky + bk,

ky = hf(xnryn)

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

to approximate the solution of the initial
value problem

y'(x) = f(x,y(x), y(x0) = .
Which of the following choices of a, b, «
and B yield a second order method?

la=3 b=3, a=1 f=1
2.a=1, b=1, a=3, f=;
3.a=5, b=3, a=2, f=12
4a=2 b=7, a=1, f=1

ah y = y(x), s g (V3,1) @ R &
AT 9T JquTersd (FUH HIfE HT dleckn
THTRS THRT) T IRAN ¢

fy f(w)dv _

om_ Yo

st f(y) = 1+ﬁ, ¥ =@ e 3T
g

1. O @1 z.agar

3. I 4, Tl

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)

yfdv _

f() y—v - YV,

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

101.

101.

102.

A T y = y(x) Weldd

Iyl =

FI WA § 59 dfaey W & e Fr afi

BT y=x? & FgATR aAfaehar q2r 3adr
WWx—yzS%Wﬂﬁ?ﬁﬂ%’l
a}r

1. WA TUT Tl @1 & ST &l
m@m@(?) gl

2. (ry) W A B v@oEr (-2)3

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

4. Th y=> ¥ WA e gl

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 (%i).
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

TUeheh GoTHTeT T Teh hUT x-378T Fr faar
H 0 goIar g & 3adr FErnsh
L=—=x*+-xi? —x? ¢

A fF Q@ =x%% Ue 9 (g &
gcufead w1gT) & Ffdfafted iar g, S
T 9T x-feem & oy §1 I x(0) = 13w
x(0)=1 g dr xT AA §

L x=0 R S YLAR IRAT AT

2. x=1T1



3. x=§qT\/§
3
4.x=\/;CITO

102. A particle of unit mass moves in the
direction of x-axis such that it has the
Lagrangian
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) = 1and x(0) =1,

then the value of x is
1. some non-zero finite value at x = 0.

2. latx =1.

3. \/§atx:§.

4, Oatx = E.
2

103. AT T (O, F, P) T Wiidshar @A §
dUT ATH Ul §, P(A) >0 & |1l
ot fawat & fad (. F) WQ &
gTfdshar AT T IR FHIar g2

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

3 0D= {0, afg P(D) =0
. Q(D) = P(D|4) V DEF

I

103.

the following cases does Q define a
probability measure on (Q, F) ?

1. Q(D) = P(AU D) V DEF
2. Q(D) = P(AND) V DEF

3 Q(D):{o, if P(D) =0
4. Q(D) = P(D|4) Vv DEF
104. (X,Y) T TYFd AR Gelcd Beled

_(6(1-x), 0<y<x0<x<1
f(x'”_{ 0, g

e &7 O ST TGl

Let (Q, F, P) be a probability space and let
A be an event with P(4) > 0. In which of

P(AID),ifD € F with P(D) > 0

28

1. Xd91 Y &9q7 el gl
2 foy= PO 0y <t

3. Xauwr Y T&ad gl

1
3(y—-y?%), 0<y<1
4. fy(y)z{ (3’ 23’) y
0, =T

104. The joint probability density function of

fey = {5

105.

P(AID),TfE DeF P(D) > 0% T

105.

X, Y)is

6(1—x), 0<y<x,0<x<1
otherwise

Which among the following are correct?

1. X and Y are not independent

3(y—1)%, 0<y<1
2 f10) - |
fr® 0, otherwise
3. X and Y are independent

1
0, otherwise

A & X, Th =TT 9 & n-th % Fr
qRUMA § n>1. AL &

n
S, = ZXl- Jar s, FrAfAHIFY, 8,
i=1

n>1% AT aw v,=0 & a [

AT § ¥ FA-Y TE

1. {Y,:n = 0} U elgaioNg Hishld e
gl

2. {Yyin > 0} Ush 37ATact Hishla H@ell gl

3. P(Yn=0)—>%a5n—>oo

4, P(Yn=5)—>%asn—>oo

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

n
Let S, = ZXi and Y,
—

4

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)—>1—10asn—>00.

(X;} U TIdId: UG TAAT THA: Sfed
Irefeod @ &1 3ThA §, d Gelcd
Wl

_fe7%, x>0
f(x)_{ 0, =g

& gre|

{Y;} TadId: Ud FAUHAAD: sfed
rEe® TR H ITHA ¢, T °eled
e

4™, y>0

g(y)={ 0, 3T

IR, (X} (Y} EAT F¢a &1 A R

Zr =Y, —3Xp, k=12, . e T & Fla-a
e 87

P(Z,>0)>0

2. ¥R, Z, — +oo YA 1 1Y |

3. Y} Zyx = —oo UTHARdT 1 3 1|

P(Z, <0)>0

=

e

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

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

_ (4e™Y, y >0
90 = {0, 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. 2 Zj, — +oo with probability 1
k=1

29

107.

107.

108.

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

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

Al & X dur Y TadId: aur
HAUTGAAS: dfed Aefeosd o § aor
Z=X+Y Bl AZ F dcd X AU Y &
deet & 3 Fd A UsAT 8, A& X F
2. IErdrehr
4. g

1. 9amATET
3. UhdHATT

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.
3. Uniform.

2. Exponential.
4. Binomial.

A & x,,-, X, @5 9R&edr gdca
Bl ¥ fom = v Iees gfaee &

1 1 —(x—
e =[5 T 12
0, Aegar

TET —co < pu<oodd a>0. dr &F

FUAt F F AT T 2

Lada ad p @ ATEON Ao
fafr &1 3ifaca B

2.« & 3MEET T G AR @
3fdca g1 T 9§ « & AT
el gl

3. w T e eHere T fafer v
HR¥ded § dUT ag u Fr faer
el gl

4. qTAT p QAT T YUY Hehelnl AR
1 31fEccd & W 9 fae 7€ &
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109.
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110.

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

fowa) =

1 —_ a1, —(x—p).
{F(a) (x—mw* e ;x>
0, otherwise.

Here —oco < 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 u.
4. The method of moment estimators of both
a and p exist, but they are not consistent.

A 6 X s aefees W g, [
Ur.E.%. & G

_(pe™*+2(1 —p)e~?%; x>0,
fo) = { 0, 37T,

JA 0<p<1§gl ar X ANTA Felel &
TH

1. W Feled, p=0TAT p =1 &F AT
2. 3 Beled, T 0<p <1 & faw]

3. BATA Helel, I 0<p<1 & U]
4. HARCSE Heled, THT 0 <p <1 & faw|

Suppose X is a random variable with
following pdf

e +2(1—-ple 2% x>0,
fe = {g, t- 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 ={ ’
fED =17, 3=

110.

& fwrer 3T U Arefeos ufdger &1 Tar
A> 0T 37T 9l gl aifod g e
IR&ETAT HT TR a > 0 I GU&T0T | g
G{ETT AT AR © [
Hy:A <1 ST Hy: 1> 1.
ar e # @ Fa-a T@@r g
1. THhEATA: AFAadH YUETOT 56 T &l §
Y x <Cp T ndk T ¢, <cppq &
|

2. THTHATAT: AFddH GA&T0T 3H &I Hl &
noxt<d, G nd fOvd, <d,, F
Y|
3. THhTHATAT: AFddH TGUEToT 30 & Hl g
YPx < Cp T nd T, <c, P
|

4, THFATAT: AFATH GNETT 58 T HT &
noxt<d, G nd fOvd,,, <d, &
arY |

Let X;,--, X,, be a random sample from
—AxZ,
FOo ) = {ZAxe ; x>0
0, otherwise.

Here 1 > 0 is an unknown parameter. Itis
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
Cp < Cpyq Torall n.

UMP test is of the form Y™, x? < d,, with
d, < d,,q foralln.

UMP test is of the form }}/-; x; < ¢,,, with
Cpy1 < cp, Torall n.

UMP test is of the form Y™, x? < d,, with
dptq < dy foralln.
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112.

A & X, X, T@HE N, 1) gl
Hy:pu=0 S8 Hy:p >0 F 9&ToT &l
geTa g AW & p,(u, @), T AT
n W IMIRA, y W, AT a &
THTHATA:  AdddH GIETT &l QT sl
fafése aar &1 O B Fuar §F F Ha-
¥ e g2

1 limep,(a)=1Vvu>0va>0
2. limyopp(a)=avn=1 Va>0
3. limyop(u,a) =0Vvn=1 vu>0
4, limy;p(u,a)=0Vn=1vu>0

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

Hy:pu > 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 lim,ep,(a)=1Vu>0Vva>0.
2. limy_opp(a)=a Vn=1, Va>0.
3. limyopp(a)=0VvVn=>1 Vu>0.
4. limg1pp(a)=0Vn=>1,vu>0.

AT 5 X 9ol 4 gard TUeh CITdl T S
T AT T s Areees ufded Bl
TSl AT Uk 99 de f(2) §; STl

e % z>0
f@) = {o, HegT

affid I & Bl & I oo Syl
H & Hl-a T &2
1. e* &I &7 3l 2% g

. A & 9T AT %%‘I

2
3. AT 9T Scad AT &l
4. e?* T §91 HTehel 22(X+D) )

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
f2) = {0, otherwise.

31

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 14 is %

3. The posterior distribution of A is
gamma.

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

A & v,Y, VY, 3OgEdad e §
qfF E(Y) = By + B, + B3 = E(Yy), E(Y3) =
Bi-B, = E(Y,) TdUT YO (V) =02, i=
1234 & fouw g o oo wyar & &
HlA-T TE 82
L. piBy + paB; + p3fBs 3Tl & TS aur
W'ﬂﬁ\'pl+p2=2p3.
2. 0% F UH IFATAAT 3HTheld &
(Y, =)+ (Y3 = Y,)?]/4.
3. By — B, & Asaad I@H =afdaa
THeh & = (Vs +Y,).
4. By + By + B3 & Iadad I@H 3ATRAT
3MTeheleh &l JERIT § o2

LetY,,Y,,Ys, Y, be uncorrelated observa-
tionssuch that E(Y;) = By + B2 + f3 =
E(Y), E(Y3) = B1-B2 = E(Y,) and
Var(Y;) = 6? fori = 1,2,3,4. Then,
which of the following statements are true?
1. p1By + p2B2 + p3 B is estimable if and
only if p; + p, = 2ps.
2. An unbiased estimator of o2 is
[(; = Y2)2 + (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 FAHIUT YA Y =XB+ e W

A S| X & nXxp 3cdg g, onfa
() =p,E(g) =0, D(g) = 0%, E() TN
F fafcse Far g1 D() TEROT-HgIERoT
Hegg H A ear § qur 1 n #
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115.

dcdHAs  3cgg gl nxn 3egg Fr
aRemf®a &t & H = ((hy)) =
XX'X) X' a @ea #§ ¥ Sia-a F@gr &2
1.0<h;<1, 1<i<n.

2. g T id AT R =0 A1E, A
el j =i & fT by =08

3. qagATAd A P(v &) & afeer &
TEOT-HETEOT 3Tegg o2H B

4. 1<i<n & fow 3fg v, ¥ g
IARISE ¢, &, A ¢, =Y, - ¥, Sf&l
¥, Y, ®T qaTIATAT AT § o e; BT
TR 0*(1 — hy) F AT 1 (Te, Y
Y & ithgcs g).

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 X n

matrix H = ((hy;)) = 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(ofY)is o?H.

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

A & (X, 7) Th GfawR 9aA=T e ¢
AET JEY (0,0), F TTY JUT IRETIOT
3{@32:[; ﬂ,p;to.m?ifa: 7=
it %%lﬁﬁmmﬁ@m-ﬁ

X+Y 1

& 82
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115.

116.

1+p X-Y i ¢ =

L [ X s ™ T FETtEee gl
1-p X-Y S

2 1+p \/X2+Y2—2XYEF|- csct J

w

. 0 & 3¢ z wAfAa B
E(Z) &1 3f&cdcd § TUT LT & A gl

B

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

dispersion matrix £ = [; ﬂp * 0.

Suppose Z = 2= |22 Then which of the
X+Y [1-p

following statements are correct?

Hp, XV _

1 = X vy has a student-t
distribution.

1-p,, XV _

2. 0 X TRorraxy has a student-t
distribution.

3. Z is symmetric about 0.
4. E(Z) exists and equals zero.

4 SHISAT AT T FATEC F AT @& &l
te yfagel H@ren Jrar g, NET F
3qard H IR¥shar Ud Ul T T UTe
F @Y AT F sHEAT 1,2,3dAT 4 &
fw oL a1 gifead § p, = 0.2,p, =
0.3,p; =0.1 AT p, =04 | A & idr
shs & fav 3waRd @ &1 A §
ypi=1,234 &= & idf sHE #
JdaUsT WR¥edr & n; fAfcse aar g,
AT ShISAT i AT j HT GgEd AL
wiRedr § my, i<ji j=1234 @
e et 7 T Sla-T T &2
1. GATE IAT AT Teh ATHAT 3Tholdh &
r=(3)LY, S @ s & st
F FH gl

2. m = 0.36, Ty, = 0.51.
1, = 0.12.
4, 7T1+7T2+7T3+T[4=2.

w
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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=0.2,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 m;; 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= (3)22 is an unbiased estimator of
2 Di

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

2. m; = 0.36,m, = 0.51.

Ty, = 0.12.

4. my+ my+m3+my = 2.

w

v 399R, b¥s, fdRfd r, TS AW K,

dur PIAd: FIAS YA A JFd TH

Hdfed gl @s 3ifdehedsl d W faan|

d EaRT 91 I 3w & foT Ae HAad

qRUMA gfadAe AT Fed duar § &

RlT-aT (§) FET B(E)?

A k=2 § ar 3iffewcasr dsg gl

d & ToIU AT b > v o] &

T JAMARRT 39AR fAvadr &

s WHh FAATHAT 3Teholdh

(Y3131 T JEROT 3R L

4. g offash 3UaR fawednst & &.3.31.3m.
& & @1 FEWEROT YT §

w np e

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. faegd aRwal 1,2, 34 e YR & Teh

3qgeT # v o § o A Ry A
AT =T §

A [8}—
Circuit 1

B |

L=

[a]
LA
Circuit 2

[}

sl
L8]

{a]

Circuit 3

AT fo A gedl H T W T Wil p
AT T gEY ¥ TaA: fawel g §1 AT
& q; = T¥&ear (IRTY | fawa AEF gran);
i=123.0<p<1 & v g7 9 &

1. g3 >q. 2.
3. g, > q;.

q1 = q2-
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 g; = Prob (Circuit i does not
fail); i = 1,2,3. For0 < p < 1, we have

1. g3 > q,. 2. q1 =4
3. g9, > q;. 4. q, > qs.
3x + 4y &7 ATRaHRIT, Ffaesf

x>0, y =0, x<3,

%x+y§4, x+y<5.

& 3aad | et A7 @ Fla-a @@ 8
1. 3eIgeldH #l § 19.
2. 3fefhelcH HIl § 18,
3. (3,2) GHIT Wi T Th WA &g B
4. (3,2) god wid &1 v WA g §

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.

AT & X, Xy, 0, Xppyq TS (0—1,0 +

1) W T THAAT §cod d Adrer aram
s Aefeos gfded gl AW R

T, = X, Uil #ATey,

T, = X, 9fdcel AL qur

n:%,e%;ﬁaw%m’rﬁm

FUAT F F BT T

1. 0 & faw 7, 3faqed &

2. T, AT T, =l T, T 319eT 31
qrALIA gl

3. 0 & v et =l 3epols IATRaT B

4. 0 & fow T, T qTeq ufaed=r &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

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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