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"I \PART 'A’

AR &7 A= HT T A oFAr gH EH
# A TH A B fGan ARAl & et
& I gy A for@r an, <A Afd & 37
[T AT EIM 7| FlA-AT T AT

1L X 2.1

3. 4. IX

“The clue is hidden in this statement”, read
the note handed to Sherlock by Moriarty, who
hid the stolen treasure in one of the ten pillars.
Which pillar is it?

1. X 2. 1l

3. 4. IX

Al for grearget fr A d@Mfsar swan
s, feoeh qur dea$ & IS @r =
W UANE 57 H ¥ Fad  fedr ar
HITSeAT A QMAT §TI 21 Jedqdh FFg
FasSr H, 27 feeelr @SS H FUT 30 Dowls
FaSSr A A gUl feel qur Aeelg
TAST F A gl dTel WTEATTHT T el
e Far 4

1. 18

2. 24

3. 26

4. 3WEd I F IaT G STemar v
Tl

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group
attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

At & Y I & g, f9ar e &
AR & Uhg S 6 9il@dear 0.1 g1 Ifg
Fis IiFd a1 feeve AT 491 Im=T a=ar
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g, dl ST IJMET3HT & SR 38h Johs Sflel ST

giidsRdr g
1. 1-(0.9) 2. (1-0.9)*
3. 1-(1-0.9)* 4. (0.9)*

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be caught during at least one of the trips is:

1. 1-(0.9)* 2. (1-0.9)*
3. 1-(1-0.9)* 4. (0.9)*

cad Iy ot N3 A werd # 3o fFar
dur Rl 9y & o e@or fRd feer
e & T &7 ¥ FA fhde e @it
HI 3TaRIHAT 82

1. 3 2. 4
3. 5 4. 6
. . .
. . .
L ] L L

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

Th SHS O & FaU o ot & & Y
ABEl A¥ B& I g & Hdg W &
Y T FYATH oS FAT 82

1. V3 2. 142
3. V5 4. 3

Let A, B be the ends of the longest diagonal
of the unit cube. The length of the shortest
path from A to B along the surface is

1. V3 2. 1++2
3. 5 4. 3
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6.

FEar 3% 1 afe gereea A #§ fowr I
ar 38 &A1 # fohdel gUHId 3 gl
1. e 2. 8
3. @d 4. 3TS

How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. Six

3. Seven 4. Eight

x-y fA&erie FAa W diEr @ Uh god
3¢IH W IORAT B, 3R x dury et W
TFTSAT A 8 3R 7 & Shar waar §1 38
Jed & &g & @AdenE §

1. 8,7 2.
3. (-4,35) 4.

(_81 7)
(4,3.5)

A circle drawn in the x-y coordinate plane
passes through the origin and has chords of
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are
1. 8,7) 2. (-8,7)
3. (-4,35) 4. (4,35)

T & gy 3R Th g & 3HeY qur &l
Uh-Ueh Jodl STl a7 §| SIET ol & &TThel
3R 3R Jed & &SABe I Ul 3T § ?

1. V2 2. 2
3. 2V2 4. J3/2

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle to that of the inner circle?

TN

N~
1. V2 2. 2
3. 2V2 4. 372

9.

10.

10.

11.

11.
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T g & U8 & <O g 38 & ReaIR &
T ¥ 20% Ber g fPrema & 3w Farg
d% ggd R fer sr g1 e & @rer

3Tl T Y AT & 3Feqare &
V10 -+/9 10-9

1. 2.
V9 -8 9-8
10% — 92 103 — 93
3. — 4.
9-8 93 —g3

The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 —+/9 5 10 -9
T V9-4/8 ) 9-38
102 — 92 103 - 93
3. 4,
9-8 93 —g3

T guigdr S & Uk IGedhR 9Y W
TATIT ST ET &1 9¥ &r 3daa Bear 104
g, dur 9fgal & T F1 Brger v Hew gl
& & ar ufgdt gany o o # 3w &
1. 0 2. 10

3. 4, 2w

A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10

3. 7 4. 2m

gfe d=1f33f r=1333=, aar g=133
AT R, a [T & § Fila-ar @@ &2
(100 A3 =TS ol IUT)

1. cosd<cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4. cosg<cosd<cosr

Write d =1 degree, r = 1 radianand g =1
grad. Then which of the following is true?
(100 grad = a right angle)
1. cosd<cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4. cosg<cosd<cosr
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12.

12.

13.

13.

14.

Teh fashdl Yedsh 100 39T T Hed drel
ISt & AT X J9IaT g1 gl IS Agledr H
fasha Heg e T@r Sfar §, dur 9 %
IR HEA A P & S &1 g & aRMT @
g Fea g 36 AQET oM ¥ W
AW T a3t B FEd g e gl I
aE A F A F 20% HATHN 9Tl § ol Il
1S AW A Tasha e F41 37

1. 122 2. 144
3. 150 4. 160

A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price
of the article?

1. 122 2. 144

3. 150 4. 160

FUT A G F AT TR STl B
THATT Tecllel &'

1. sl el ALt 81 Fehell

2. e UHh & PR & T H Tel &
3. UH ¥ 3 AeYT H HEr & ThaT &
4. fdlY SgHITAT e A & & Fehall ¢

The statement: “The father of my son is the

only child of your parents”

1. can never be true

2. istrue in only one type of relation

3. can be true for more than one type of
relations

4. can be true only in a polygamous family

wwaﬁmﬁwa@sﬁrﬁsﬂm
Shad I ETSAT g, fF HIS FIE @rer
T8 ol agﬂa‘rﬁﬁmﬁu‘s'mqa%?

1. wsHaT (6-gon)

2. 3T o (8-gon)

14.

15.

15.
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3. cxr T (10-gon)
4. EareRaHsT (12-gon)

One is required to tile a plane with congruent

regular polygons.  With which of the
following polygons is this possible?

1. 6-gon 2. 8-gon

3. 10-gon 4. 12-gon

ISR A & et Jeddl I 3H TR 1@
e €, s 39 & Fof ¥ v weee
T 97 I

B Jed & 3T 50 fog3T @ Arefeosed:
faeRr Sirar 1 @l @s1a Weg-gorell & &
T g @I Jgfcd deoT $H bR e |

1.3 2: 0
& { o=
(] ()]
= ] >
o o
(] (]
— S
w T — T
Distance Distance
B~ o >
= =
(] (]
= =
o o
(] (]
bt et
w . w .
Distance Distance

Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure

Within each circle, 50 points are randomly
scattered. The frequency distribution of
distances between all possible pairs of points
will look as
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16.

16.

17.

17.

18.

1. & 2,0
{ ens c
(] (]
= § 3
o o
(] (]
— —
w - ¥ -
Distance Distance
3.z 4.
c c
(] [}
3 -}
o o
(] (]
1 —
w T — T
Distance Distance

HRA & 3IUReY gget H IRFR  For

WA & FQAT H TA9d &1 FH H

TISEaOT A fedr form e & g aehar 87

1. 39 eRIT gaTed AT & 9l & gl

2. IHT A Bl HN AT T GeheT|

3. U3t & TV 3d eIl T & 3
Frar Fr waAT|

4, 3T dTel STREA & AGH H ISt Fr
ITHOIAH THROT gl

Most Indian tropical fruit trees produce fruits

in April-May. The best possible explanation

for this is

1. optimum water availability for fruit
production.

2. the heat allows quicker ripening of fruit.

3. animals have no other source of food in
summer.

4. the impending monsoon provides
optimum conditions for propagation.

Tsh oool cdleRnelsT (12-gon) & Taerull &

parco iy
1. 66 2. 54
3. 55 4. 60

The number of diagonals of a convex
deodecagon (12-gon) is
1. 66 2. 54

3. 55 4. 60

T, sl AT &Y W@ & HAT: did g9 gar
dT 7 B Y o Bes # Fg G o
T S g, F B &1 3k A & @

e g V0 I & fhdsl UPR 87
1. 1 2. 2
3. 3 4. 4

18.

19.

19.

20.
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Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1. 1 2. 2

3. 3 4. 4

%T arde A
e & I &
S 9 A '@
g g @ &
ﬁgg g 8§ o
| § d@ & @

ey & gaEET & arehd g

e et & @ 3 B
TAEAE favamedt &gt 7@ e

S HALT & gl gigAe faeardat
& e dhar B

) 1Y

Decode

“mrer—Q
Zmz—wvm
“-rr—wz
<w—=H®wo-
WOTOrw
mro>< -
wHzmocC

1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT
BUT PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

AMdT TE&AT &
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20.

The missing number is

-
|
-
©
N
I
a1

H1'T \PART 'B'

21.

21.

22.

A & A, Sifa 2@ e aredias 3 x 4
3egg gl ar ALAH Sfd B, STEl ALA &
giad & fAfese Far &

1. Sh-8h 2

2. &Hh-81h 3

3. Sh-81h 4

4. 38 @ AHAF 2 WG INaRThd: 2 6l

Let A be a real 3 x 4 matrix of rank 2. Then
the rank of AtA, where At denotes the
transpose A, is:

1. exactly 2

2. exactly 3

3. exactly 4

4. at most 2 but not necessarily 2

gfaard &9 Q(v) = viAv R o, St
1 0 0

A= ,v=(x,y,2Z,w)

= o OO

0 1
0 0
0 0

O = O

g1 ar
1. Q & it 3 gl
2. el SFeooNT 4 x 4 AT
3Hegg P & AT xy + 22 = Q(Pv) &
3. Tl geoolg 4 x 4 aAEdfdsh
3TSYg P & T xy + y% + 22 = Q(Pv) Tl
4. fordlt sgemolT 4 x 4 aeafas 3megg P &
AT x2 4 y2 — 2w = Q(Pv) B

22.

23.

23.

24.

24.
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Consider the quadratic form Q (v) = vtAv,
where

1 0 0 O
_]10 1 0 O _
A= 00 0 1 ,v=(x,y,2z,w)
0 010
Then

1. Q hasrank 3.

2. xy + z% = Q(Pv) for some invertible
4 x 4 real matrix P.

3. xy + y% + z%2 = Q(Pv) for some
invertible 4 x 4 real matrix P.

4. x? + y? — zw = Q(Pv) for some
invertible 4 x 4 real matrix P.

A fF S 37 Tl e mEInht p &
gTad & fAfdse axar §, e qonnt §

fe 3megg
91 31 0
[29 31 o]
179 23 59
&, & L/, # oo Bl A

1. S={31} 2. S={31,59}
3. 5={7,13,59} 4. S3d &

Let S denote the set of all the prime numbers
p with the property that the matrix

91 31 O

[29 31 0 ]

79 23 59 7
has an inverse in the field /pZ' Then

1. S={31} 2. S={31,59}
3. $={7,13,59} 4. Sis infinite

& A Th 5x5 arEdide 3Hegg, HeRA 15
& @Y g, dur I 2 9 3 A F
a@a&%mﬁ,wmwz
& @Y, A AHI TRIOE 3TH TA &

1.0 2. 24
3. 120 4. 180
If A isab5 x5 real matrix with trace 15 and

if 2 and 3 are eigenvalues of A, each with
algebraic multiplicity 2, then the determinant
of A'is equal to
1.0

3. 120

2. 24
4. 180
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25.

25.

26.

26.

27.

el o1 quifs n & fav A & areafas

AT I, FE <n & ThH W x F guar

# gAfe & P, Afdse &=ar &1 T(pK) =

p(x®) ¥ aReRT #=RT T: P, 5P, W AR |

ar

1. TUH FWF FAROT § d27r fax7 aREw
(T)=5 &l

2. TUh W&FH TR0 § 41 FeT IR
(M=3 &l

3. T @& FIaRor § aar o7 aRex
Mm=2%l

4. T QH FIAROT 78T g

For a positive integer n, let P, denote the
vector space of polynomials in one variable x
with real coefficients and with degree < n.
Consider the map T: P, —P, defined by

T(p(x)) = p(x’). Then

1. Tis a linear transformation and dim
range(T) = 5.

2. T is a linear transformation and dim
range(T) = 3.

3. Tisa linear transformation and dim
range(T) = 2.

4. T is not a linear transformation.

A4 & fAR— R TH & TR Fddd:
3ahAAT Heled g, f(0)=f(1) = f/(0)=0 &
Y| ar

1. " =g Hoel gl

2. £"(0) Y= Bl

3. R xe(0,1) & AT f7(x)=0 |

4. fr ot oo wET gl

Let f: R — R be a twice continuously
differentiable function, with
f(O)=f(@) = f'(0)=0. Then

1. f"isthe zero function.

2. £"(0) is zero.

3. f"(x) =0 for some xe(0, 1).

4. " never vanishes.

AW fF A#1,TH nxn3Megg ¢ difds A=A
g STel, |, I n &7 deqdlS 3egg g1 et
FUT F & FiA-AT TE A &2

27.

28.

28.

29.

29.
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1. (Ih,—AP=1,-A

2. G (A) =T (A).

3. St (A) + fd (I, —A) =n.

4 AH ATATEIOIH AT 1 & AT gl

Let A = I, be an n x n matrix such that A? = A,
where |, is the identity matrix of order n.
Which of the following statements is false?

1. (I,—AP=1,—A.

2. Trace (A) = Rank (A).

3. Rank (A) + Rank (I,—A) =n.

4 The eigenvalues of A are each equal to 1.

AT fF A R& TF Hgd 396 ¢,
A0 A+=R | @ A%

1. A & 3dRE HI Ta& gl

2. Teh IUEAT FHTIY g

3. Ush gd TH=IT &l

4. faga 7€ g

Let A be aclosed subset of R, A # @,4 # R.
Then A'is

1. the closure of the interior of A.

2. acountable set.

3. acompact set.

4. not open.

A & 1[0, ) > [0, ) Tk Hdd Helel &l

e # & Fia-ar @@ B2

1. %[0, ) &, daTfeh f(xo) = Xo BT

2. fREY M>0 & fow afg @t xe[0,0) &
T f(x) <ME, ar xe[0, ) & 31¥dca &
T f(xo) = X 8Tl

3. I f & v forua foig &, ar @t
fefacg gl =fgu|

4. far S foad fog 1€ € 519 o a8
(0, 0) W IaheIT Tl &l

Let f: [0, o) — [0, «) be a continuous

function. Which of the following is correct?

1. There is Xo€[0, o) such that f(Xo) = Xo.

2. Iff(x) <M for all xe[0, o) for some M > 0,
then there exists X, €[0, o) such that f(X,) = Xo.

3. If f has a fixed point, then it must be unique.

4. fdoes not have a fixed point unless it is
differentiable on (0, «)
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30.

30.

31.

31.

32.

.1 1 1
‘ni'oo'“v_z<ﬁ+ﬁ+ﬁ+@+"'

1
)

J

1. V2 2. %

3.V2+1 4, ﬁ

hm-i—< LI S

o n\V2 +V4 VA ++/6
b
V2n ++2n + 2

IS

1. V2 2.;%

3.V2+1 4. V%H

(X, y) = (0,0) I (x,y)eR* & forw, &Rt R
6= 0 (xy) T AT adids F&IT g
afR —z< @< 7 TAT (x, ) = (r cosé, r siné)
g, S8l r=.x2+y? g d 9RufAd
Folel

0:R*\{(0,0)} >R

1. IdhcT gl

2. Hd W 3aheenT Tl &

3. UReg, W Hold =&l &

4. 51 @ 9Reg, o F@ad gl

For (x, y)eR? with (x, y) = (0,0), let 6= 6
(x,y) be the unique real number such that -
< @< zrand (x, y) = (r cosd, r sing), where
r = ,/x% + y2. Then the resulting function
R\ {(0,00} > R is

1. differentiable.

2. continuous, but not differentiable.

3. bounded, but not continuous.

4. neither bounded, nor continuous.

AT & S, =
e B2
L 93% n>1% AT 5;n > 2 8l

2.5, Uh UREE ITHA &l

k| R R S

32.
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3.3 n—ooo g, dl |S;n— S,n-1] =0 B
4. N noowd a1

n
n

"7 Which of the following is

LetS, =
true?
1. Syn > gfor everyn > 1.

. S, isabounded sequence.

2
3. |S;n — Syn-1| = 0asn — oo.
4

.%—>1asn—>00.

33.

33.

34.

34.

35.

35.

AT (o + 2, +23) (1 + Y2 + Y3 +ya) =
15 & foT ueT quiich gell T FHol dEAT 41
g?
1. 1 2. 2

3. 3 4, 4

What is the total number of positive integer
solutions to the equation

(x1+ x5 +x3) (1 +y2 + 3 +y4) =15?
1. 1 2. 2

3.3 4. 4

AT {ZE(C|298=1<_-T21TﬁT\'ﬂ'O<n<

98 & fAT 2" = 1 } 7 oIS FT &2
1. 0. 2. 12.
3. 42. 4. 49,

What is the cardinality of the set
{ZEC|298 =1 andz" # 1forany0 <n <

98 } 7
1. 0. 2. 12.
3. 42, 4. 49,

Y 1% = y? = (xy)? = 1 JFd @t x,y

AR SfAd T FE G ¥ 6 B AR
1 4 2. 6.
3. 8, 4 12,

A group G is generated by the elements x, y
with the relations

x3 = y? = (xy)? = 1. The order of G is
1. 4 2. 6.

3. 8 4 12.
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36.

36.

37.

37.

38.

38.

A fh R TS FFST gid § dlich R T
&Y T ¥ o Sgue aed RIX] gaem
1. T IEFaE wid ¥

gfFeET wid & g
OIS i e &
4. TF MG IUEsT qid T L

Let R be a Euclidean domain such that R is

not a field. Then the polynomial ring R[X] is

always

1. aEuclidean domain.

2. aprincipal ideal domain, but not a
Euclidean domain.

3. aunique factorization domain, but not a
principal ideal domain.

4. not a unique factorization domain.

ﬁmﬁr@rﬁam Q Wx2—1 & TH

1

2. .

3. x*—x?+1.

4, x5 —x*+x3—x?+x—-1.

Which of the following is an irreducible

factor of x12 — 1 over Q ?
1. x84+ x*+1.

2. x*+1.
3 x*—x?+41.
4, x5 —x*+x3 —x%+x-1.

E’fﬁn&rmzﬁﬁmmﬁ’ﬁvﬁwﬁam

f@) = Zpoynlognz®, g(z) = iy —
afg r,RFAA: f TAT gaﬁrafawﬁ?aﬁ

g ar
1.r=0R=1. 2 r=1,R=0
3.r=1,R = oo. 4. r ,R =

Consider the following power series in the

complex variable z :
f@) = ¥i-ynlognz", g(z) =
Z;‘{;l% z™. If r, R are the radii of

convergence of f and g respectively, then

39.

39.

40.

40.
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1.r
3 r

0,
1,

II
LN
< =

R
R
A & a,b,c,de RE afh ad — be > 081

AT FAHOT T, 4(2) = L2 ox =y

cz+d
aRRT & &
={zeC:Im(z) >0}, H_={zeC:Im(z) <0},
R,={zeC:Re(z) >0}, R_={zeC: Re(z) <0}.

Al Ty peq SARAET HAT &
1. H, & H, 9|
2. H, T H_TT|
3. R, & R, I
4. R, P R_T|

Leta, b,c,d € R be such that ad — bc > 0.
Consider the Mobius transformation
Topca(2) = 2. Define
={zeC:Im(z) >0}, H_={zeC:
Im(z) < 0},
={zeC: Re(z) >0}, R_
Re(z) < 0}.
Then, Ty p c.q Maps
1. H, toH,.
2. H, toH_.
3. Ry toR,.
4, R,y to R_.

={zeC:

aifeafas W X & TH 3UFHTAT &
fod, & 6 A @fése awar & aaeaa 4
auTX\A$3?rmﬂmazafré:mm
H SN X H GNed: ded g (3rdTa aRor
a‘%?r%)lsﬁmxlgxa:ﬁtr

A Hga§ 2.
3.4 gag & 4A

||
S

For a subset A of the topological space X, let
A denote the union of the set 4 and all those
connected components of X\ A which are
relatively compact in X (i.e., the closure is
compact). Then for every A € X,

1. A is compact. 2.
3. A is connected. 4,

-, :>>
Il
> )
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41.

41.

42.

42.

43.

R*H @378 & dF W 9On,

&= A,y (0) = ((1)),t>03|%T A=
[0 e vo=CD) 0

1. t>0 & AT y,(t) TAT y,(t) Thigse TEATT &l
2. t>1 F fAT y () qAT y,(t) Thfese gea=T gl
3. t>0 & ToIT yy(t) TAT y,(t) THiGST FIAATT gl
4. t>1 % AT yy(t) TAT y,(t) THGSE FIAATT gl

Consider the system of ODE in

R% 2 = 4y,v(0) = ((1)),t> 0

where A = [_01 _11] and

_(y1(®)
Y(t)-(y;(t)). Then

1. yi(t) and y,(t) are monotonically increasing
fort > 0.

2. yi(t) and y,(t) are monotonically increasing
fort>1.

3. yi(t) and y,(t) are monotonically decreasing
fort> 0.

4. yy(t) and y,(t) are monotonically decreasing
fort> 1.

RI TLAF. y'(x) = £(y(») R x| afe
f Uh TH Holel § a2 y U QWA Heled, ar
1. —y () 3 T g Bl

2. y(-x) o T g 2

3. —y(x) o T g 2

4.y (Q)y (x) & Th g Bl

Consider the ODEon R y'(x) = f(y (x)).
If £is an even function and y is an odd
function, then

1. —y (—x) is also a solution.

2. Y (—x) is also a solution.

3. —y (x) is also a solution.

4. y (X) y (=X) is also a solution.

37.37.9.

a%u

9%u a%u

dx2 dx0y dy?2

43.

44,

44,

45,

prepp

1. &7 T & W AR Bl

2. & T fOAY FARS g, S xddqr y #
Ew B

3 & AT AR §, S xdA y H
Teh gfaurd Sgue ¥

4. & TH ¥ ’OF AT AR £

The PDE
0%u 0%u 0%u
9x2 axdy + ayz x, has

1. only one particular integral.

2. aparticular integral which is linear in x and y.

3. a particular integral which is a quadratic
polynomial in x and y.

4. more than one particular integral.

URTHS AT AT
du du
(x—y)a+(y—x—u)£=u,
u(x,0) = 1, T gl SHPT TATIA FXT &
1L w(x—y+w+ (y—x—u) = 0.
wWEx+y+uw+ (y—x—u)= 0.

2.
o utx—y+u)— (x+y+u)= 0.
4 u(y—x+u)+ (x+y—u)= 0.

The solution of the initial value problem

( )6u+( )au_
X yc’)x y—Xx uay—u,

u(x,0) = 1, satisfies

1L w?(x—y+uw)+ (y—x—u)= 0.
2. W (x+y+u)+ (y—x—u)= 0.
3 u(x—y+u)— (x+y+u) = 0.
4ul(y—x+uw)+ (x+y—u)= 0.

el
1(y(0) = [* +y7? - 2ysinx)dx,
H e IA &, Weo HRT ¢ q0 ¢, $

g

1. y=Ce? +Ce % + %sinx.
2. y=Ce*+Ce™ + %Sinx.
. y=Ce*+Ce™— %Sinx.

4, y =Ce?* + Ce ™ + %cosx.
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45.

46.

46.

47.

47.

48.

48.

The functional

I(y(x)) = fab(y2 +y?— 2ysinx)dx,

has the following extremal with ¢; and c, as
arbitrary constants.

1. y=Ce** + Cre ™ + %sinx.
2. y=Cie*+ Cre™™ +%sinx.
3. y=Ce*+Ce™ —%sinx.

4, y=Cie® + Cre % + %cosx.

arec HATRA HHHIT o(x) = x +
ALT p(s)ds & ATesh 3 R(x, t, ) §

1. el(x+t) 2. el(x—t)

3. e@+D) 4. eMxt

The resolvent kernel R(x, t, A) for the
Volterra integral equation

p(x)=x+ Af:(p(s)ds, is
1 eAlx+t) 5 pAx-1)

3. 2e®**D 4. et

acR & T A & f(x) = ax + 100 &1 ar
ARG Xpe = f(x)) N20 AT % =0 & fAC
fFaRa gt g o9 &

w =
oo
=

AN
D D
I
=

Let f(x) = ax + 100 for acR. Then the
iteration xn+; = f(x,) forn>0and x, =0
converges for

1. a=5b.

2. a=1.
3. a=0.1. 4, a=1

0.

T Rufa afger 21+ 7 — 2k arel FT W
§oT 51— 2j + 3k FF FaT ¥ 3IH & G

ToT T ToIITET &
1. 1+ 16f + 9k 2. —-i—-16j— 9%k
3. i+16]— 9%k 4. 1—16j+ 9k

A force 51— 2j + 3k acts on a particle with
position vector 2i+4 j— 2k. The torque of
the force about the origin is

12

prepp

1. i+ 16 + 9k 2. —i—16j— 9k
3. i+ 16j— 9k 4. 1—16j+ 9%k

49. N Yetull & Teh HHTed, $HAW: gicadl fi,
fo-o, fk o HII Afh T fi=N &, k et
HIGA X1, oo, % T AROMTAT EIM| IfaRerd
k 9&TOT, J&TUN Ucdeh Xg, Xp,---, X WX IROIAT
g3, dfsh qRafdd (F3m) e, e Ne+k
®I, & V&I x; HGhed fi+1 & @AY
1. o1 AT 3aeTehd: HT ALY &
A AT 389 FH L

2. oY AICIHT IHaRIS: HT ACTH F
AT I 389 AF gl

3. AT GEROT JTaRTehcl: Hel TEOT &
A AT 38X FA ¢

4. Fl'ﬂngd*ﬂf\?*l'slgﬁqoa;HHId gl

49. A set of N observations resulted in k distinct
values Xy, Xp,-+-, Xx With respective

frequencies fy, f,,--, f, so that ¥, f; = N.
Another k observations resulted in
observations Xi, X,,---, X once each, so that

the modified (new) sample of size N+k has

observation x; with frequency f; + 1.

1. The new mean is necessarily less than or
equal to the original mean.

2. The new median is necessarily more than or
equal to the original median.

3. The new variance is necessarily less than or
equal to the original variance.

4. The new mode will be same as the original
mode.

50. ©: 31&RI, A,B,C,D,Edal F ¥ Ixoad:

el 3eR Gol-TU9eT & &Y g ST &1 g
I e T Asc BAD AT s CAD I T-=AT

FT Tha T wTlREar Far &2

1. = 2. >
' 216 ' 216
3 & 4 12

216 216
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50. From the six letters A, B, C, D, E and F, three X1 =Y, Xo= Yo, Xa=Xo X+, Xn = Xiq Koo
letters are chosen at random with replacement. forn>3. Then
What is the probability that either the word n=9 1
BAD or the word CAD can be formed from the L PXg=1X=1X=-1=7
chosen letters? — — —1)=1
o , 2. P(Xg = 1,X9=1,X1o=1) = 1
o216 " 216 3 PXg=1X9=1,X10p=-1) = 3
6 12 _ _ _ _1
3. 716 4. 716 4. PXg=1,X9=1,X0=1) = 3

51.

AT fF XU defos W E o 0 F Fg

FAfAT &1 A F X & GO ded Bl F

gl T sl & @ Fla-ar gAw T g

g2

1. F(X) + F(-x) = 1 T xeR & forv|

2. F(x) - F(-x) =08 xeR & fau]

3. FX) +F(x) =1+ P(X =x) @ xeR &
forT)

4. FX) +F(=x)=1-P(X=—-x) @ xeR &
forT)

53.

53.

?Fﬂ?f% Xi’Swmm%mﬁ;Xi’s,
0F g gafAa § aur gwror (X)) =2i-1,i>1
& fow | ar

lim P (X, + X, + ---+ X,, > nlogn)

n—-oo

1. &7 Hf&dca & B
3. 1% gAW gl

2. % & A gl
4. 0 & A gl

Let X;’s be independent random variables such
that X;’s are symmetric about 0 and Var (X;) =
2i-1, fori>1. Then,

lim P (X; + X, + ---+ X,, > nlogn)

n—-oo
1. does not exist. 2. equals %.
51. Let X be a random variable which is symmetric 3. equals 1. 4. equals 0.
about 0. Let F be the cumulative distribution
function of X. Which of the following 54, HT T Xy, o X, THEH (6, 56), 0> 0%

statements is always true?

1. F(x) + F(-x) = 1 for all xeR.

2. F(xX) - F(—x) =0 for all xeR.

3. FX) +F(—x) =1+ P(X =x) forall xeR.
4. F) + F(-x) =1-P(X=-x) forall xeR.

e ATeeod Tiaed &l IRIANT F¥ fF
X(l) =min {Xl, Xo, e, Xn} aAar
Xy = max {Xq, Xz, Xo} &1 OFT ITIdH

! . . Xw
52. AT & Yy, Y, 8 TadT ARoE W § S AT L= 2'f(")
LA +1, T ST L & e A 3. Xa 4. =2
IRHATST Y T
54. Let X;, Xp,--+,X, be a random sample from

X1=Y1, Xo= Yo, X3 = X Xq,o0, Xp =
& faw| ar
1 P(Xg=1,X = 1,X3 = —1) =+

Xp1Xp_2y n =3

uniform (6, 56), > 0. Define Xy = min {X,,
Xo,oo+, Xo} and Xy = max {Xi, Xp---, Xu}
Maximum likelihood estimator of @is

1
2. P(Xg = 1,X9 = 1,X10 = 1) = Z ) 1. @ 2. X(n)
3. P(X8=1,X9=1,X10=_1)=_ 5
1 ° 3. X 4, o
4. P(X8=1'X9=1'X10=1)=g : (1) : 5
52. Let Yy, Y, be two independent random 55. Ho: X~ 9d1HT, ATET 0 dAT 0T % & 9y,

variables taking values —1 and +1 with
probability % each. Define

FATH Hy: X~ el (0, 1) wdiefor o faam| ar
Hod H, & fawg Tletor & faw aqaddas
AT o gdieqor
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55.

56.

56.

14

1. & HEdcT 8T gl

2. afg gar | I X >c, &, SE o, §
o gqeTUT AT o T §, aF &7 Ho 3T
HENFR FAT g

3. afg gar A Ife x| <c &, STET ¢, 0 &
o g7 AT o T §, aF &7 Ho &l
HENFR AT g

4. gfe qur AT IR x| <cy AT|X| > cs &, T8l
C,AUTC; A & fF T&ToT AT o 7 &,
ar & Ho 3R e ¥l

Consider the problem of testing Ho: X~ Normal
with mean 0 and variance% against Hy: X~

Cauchy (0, 1). Then for testing H, against Hy,

the most powerful size « test

1. does not exist.

2. rejects Hy if and only if |x| > ¢, where c; is
such that the test is of size a.

3. rejects Ho if and only if |x| < c3 where c; is
such that the test is of size a.

4. rejects Hy if and only if |x| < ¢4 Or
[X| > C5, C4< C5 Where ¢4 and cs are such that
the test is of size a.

A T X, Xp X T X, FEAT AT

HIAHAAS: dfed Aefedsd =W §, IR A9

AEY 4 TUT GEROT 2 Jod JHEAET Fea &

Y| I pF qI deT GHHTT §, AT 0

A T & @Y, e F @ Sl

e 82

1. q& e oA qF e B

2. Xy, Xo, Xo AT X, GF Se¥ R p T 9T

3. Xy, Xo, X TAT X, & §F Se¥ Wy g7
ﬂf%aa:r%‘zleM

4. Xy, Xo, Xa TUT Xy o X ¥ W 4T 9T
W%(#—lx)zl

4

Let Xi, X, X3 and X4 be independent and
identically distributed random variables with
common distribution normal with mean x and
variance 2. If the prior distribution of « is

57.

57.

58.
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. . 1
normal with mean 0 and variance 3 then

which of the following is true?
1. The prior distribution is not a conjugate

prior.
2. Posterior mode of u given X, X,, Xz and X4
4 .
is 2=,
3. Posterior median of g given Xy, X,, X3 and
YR X
X4 1S %.
4. Posterior variance of x given Xy, X,, X3 and
A 4 X 2
X4 1S (%) .
AT & Y, Y, Y. dUT Y, @19 37ATT YEOT &
goFd HTHSTET YeTor 8, fSefehl Jeamemd
E(Y) =B+ B+ B = E(Y2),
E(Ys)=Bi- B =E(Ys), ¥ & 718 §,
Gl S, Lo dUT f AT UTdel g1 aReia &Y
e = %(y1 —Y,) T e, = %(1@ -Y) | &
F fov & 3ARAT FaaT &
1. %(ef —e2). 2. %(el2 + e2).
3. %(ef + e2). 4, e? + e2.

Let Y4, Y, Y and Y, be uncorrelated observa-
tions with common unknown variance ¢* and
expectations given by

E(Y) =B+ Bo+ B = E(Y2),
E(Y3) = fi— o= E(Ya),
where S5, and [z are unknown parameters.
. 1
Define e; = \/—E(Y1 -Y,)and
e, = \/—1E(Y3 —Y,). Anunbiased estimator of
o is

1. %(el2 —e?). 2. %(el2 + e?).
3. %(elz + e2). 4, e? + e2.
3 39AR dur 3 gfapfaar I&d wh AeoH

s AfAFedar R fgark aur & & i (i=
1,2,3) 3UUR & 9HG & t Afese Har gl
afg o Rl 9aTor & SRReT @ fAfese #ar
g, @ AT Fuar F ¥ Hia-ar T &2
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Lo (ti-t)/V2 T (t, - 2t +t3)/V6H
F5aq7 Y @F FATRAT 3horail (BLUE) &
JEROT AT g

2. t;-t;% BLUEJTA t, - 2t, +t; & BLUE
& T FETERT 26773 Bl

3. ti—t, (i#] ij=12 3)% BLUE & J&I0T
o213 &l

4. (t,- 2t, +t;) & BLUE & J&IOT 5/6 &l

58. Consider a randomized block design involving
3 treatments and 3 replicates and let t; denote
the effect of the i"" treatment (i = 1, 2, 3). If &
denotes the variance of an observation, which
of the following statements is true?

1. The variance of the best linear unbiased

estimators (BLUE) of (t; - t,)/V2

and (t; - 2t, + t3)/V/6 are equal.

2. The covariance between the BLUE of
t; - t3 and the BLUE of t; - 2t, + t3 is
25°13.

3. The variance of the BLUE of t—t;, (i #}j,
ij=1, 2 3)is o%3.

4. The variance of the BLUE of
(t; - 2t, + t3) is o2/6.

59. AT fF n x 1 AT x TH n-TW JAAT s
B OHTWOT AT & S Aem @lew
p(# 0) TUT YEIOT —HEYEROT 3MTE V(+ I,
n"eIfE @1 TeHHD 31MeTg) gl b ITaRed,
A 5 AR n &1 wH wAAT 3egE B
oo Fuat 7 ¥ Fa-ar @ 2
1 afg qur A ARG (AV)2 =4V & @ &
x'Ax T HET HS-GaN el HT A
AT &
2. g T AT TG A=A §, aF & x'Ax T&h
FET FS-TN qCA T IHTEOT A &
3. x'Ax HTAH § p'Ap+ tr(AV), STET tr(),
TS T HSGE & 3N @ Afese e gl
4. x'Ax T EHAT Th FGIT HIS-gIT scd,
TadIdr e nh YT gl

15
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59. Let the nx 1 vector x follow an n-variate
normal distribution with mean vector u(= 0)

and variance —covariance matrix V(= I,,, the

n™ order identity matrix). Also, let A be a

symmetric matrix of order n. Which of the

following statements is true?

1. x'Ax follows a central chi-square
distribution if and only if (4V)? = AV

2. x'Ax follows a central chi-square
distribution if and only if A% = A.

3. The mean of x'Ax is u'Au + tr(AV), where
tr(-) denotes the trace of a square matrix.

4. x'Ax always has a central chi-square
distribution with n degrees of freedom.

foe=r Qe o a@er w faan|
Max x; + gxz, o ufaset & i
5x; + 3%, <15
— X1+ X <1
2X1 + 5%, < 10.
X1, Xo > 0.
AL
1. 1 IS GEHIA &l 61
2. & 37eidd: $S 3S¢dH g &l
3. & T IHGAdT $¢dA & ol
4. T T 3UREE & gl

60.

60. Consider the following Linear Programming

Problem. Max x; + %xz subject to
5%, + 3%, <15
X1+ %<1
2X1 + 5%, < 10.
X1, X2 = 0.
The problem
1. has no feasible solution.
2. has infinitely many optimal solutions.

3. has a unique optimal solution.
4. has an unbounded solution.
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"I \PART 'C'

61.

61.

62.

62.

(x,y) € ]Rlza?ﬁmwlimz kz'
2k=0

n—-oo

eyl @E Ao 3fFERT T & () F

foT St sEH g
1. (-1,1) x (0,) 2. Rx(-1,1)
3. (-1L1) x (-1,1) 4. RxR

For (x,y) € R?, consider the series

: k2xKy? .
lim XY Then the series

n—-oo

tk=0 *!

converges for (x,y) in

1. (—1,1) x (0,0) 2.
3. (-1, 1) x(-1,1) 4.

R x (—1,1)
R x R

o waeaat 7 @ Fa-¥ ded 2

1. FfFfEe wfewfaer
((6,y,2) € R®: x2+ y? +z2=1}|

2. YT wiewfad 3
((21,22,23) € C3: 2,2 + 2,2 + 232 = 1}

3. [1571 A, TG HifEATAHr & @rer et
A, ={0,1}& n=123,..% fav f&afqea
afeufa gl

4. oy fororT et aAfa® W a F v
giFafsas dfeafad & {z€ C: [Rez| < a}l

Which of the following sets are compact?

1. {(x,y,2) € R¥: x%2+ y? +2z2=1}in
the Euclidean topology.

2. {(21,2,23) € C3: z;%2 + 2z,° + 232 = 1}in
the Euclidean topology.

3. [In=1 A, with product topology, where

» = {0,1} has discrete topology for

n=123,..

4. {z € C:|Rez| < a}inthe Euclidean
topology for some fixed positive real
number a.

prepp

Your Personal | Exams Gui

63. A & £:(0,1) » RAAT &l A & @i

x,y €(0,1) & fow
If () = F@)| < |cosx —cosy| &l @

1. (0,1) & &7 § &H T fdg W f IFad B

2. (0,1) W f G 51918 oA § W (0,1) W
THHAAT: Tdd 8T |

3. (0,1) W f THHAEAT: Tdd gl

4. lim,_ f(x) T 3&dca Bl

63. Let f:(0,1) = R be continuous. Suppose that

[f(x) — f(¥)]| < |cosx — cosy| forall
x,y € (0,1). Then,
1. f is discontinuous at least at one point in

(0,1).

2. f is continuous everywhere on (0, 1) but
not uniformly continuous on (0, 1).

3. f is uniformly continuous on (0, 1).

4. lim,_,q f(x) exists.

64. AT & f:R > R T Jaholdld Holed &

I supyer |f'(X)| <0 &1

1 f &l oReg 3egwa & fRdr aReg
3efshd W Gfafaid #ar &

2. f Th FRM R T Th FRM 3Hefhal
W yfafafya war gl

3. f T AHART A A T AHART
3eshd W gfafad wid gl

4. f THAAT: Fad gl

64. Letf:R — R be a differentiable function

such that

supyer |f'(x)| < oo . Then,

1. f maps a bounded sequence to a
bounded sequence.

2. f maps a Cauchy sequence to a
Cauchy sequence.

3. f maps a convergent sequence to a
convergent sequence.

4. f is uniformly continuous.

65. AT & p,(x) = a,x? + b,x &A@l a%qa’r
wwaﬁw%aﬁmﬂn>1a€%u ay,
by €R Bl AW & 1, 4, [&fEFd AR
IEdfas &I § difeh  limy,_,e pa(dy) AT
limy, e po(A,) & AT I ar
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65.

66.

66.

67.

1. limy_e pn(x) T 3TEAcT T x € RF
fore g1

2. 1limy e p'y (x) T 3TEAcT TH x € R&
fore &1

3. lim,,e Py (’10;”11) T AHedcd el gl

) g7 sifede w8 B

2

4. lim,_, D', (

Let p,(x) = a,x? + b,x be a sequence of
guadratic polynomials where a,,, b,, € R for
alln > 1. Let A, 44 be distinct nonzero real
numbers such that lim,,_,,, p,(4,) and
lim,,_, . p,, (A1) exist. Then,

1. lim, . py(x) exists forall x € R.

2. limy,_,p', (x) existsforall x € R.

3. lim, L0 Py (A"”l

4. limy e p', (’10;'—’11) does not exist

) does not exist.

AT fF § c R2 RN §
—{(m+ 4|pl,n+4|q|) m,n,p,q €Z} Al

ar,

1. R2 ¥ s _fawa &l

2. S HiAT g3t &l =y § Feay
{(m,n):mn € Z}I

3. SCHeg § W 9Y Teg Al &l

4. 5S¢ 9y HEg ¢l

LetS c R? be defined by

S = {(m + 4|pl,n +4|q|) m,n,p,q €EZ}.

Then,

1. Sisdiscrete in R2.

2. The set of limit points of S is the set
{(m,n):mn €Z}.

3. S€¢is connected but not path connected.

4. S¢is path connected.

A R fiR? > R? @A

floy) =@Bx+2y+y* + |xyl,

x? + |xy|) & f&ar Srar g1 oar

1. (0,0) W f 3T g

2. (0,0) W f HAd &l R (0,0) R
3dFHelTT BT

2x + 3y +

67.

68.

68.

69.

69.
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3. (0,0) W f 3deholeltd  §
4. (0,0) W f dhelld &, W dehelsl
Df(0,0) ShANT &

Let f: R? - R? be given by the formula

f,y)=0CBx+2y+y%+ |xy|, 2x+

3y +x2% + |xy]).

Then,

1. fisdiscontinuous at (0,0).

2. fis continuous at (0,0) but not
differentiable at (0,0).

3. f is differentiable at (0,0).

4. f is differentiable at (0,0) and the
derivative Df(0,0) is invertible.

AG F A={(xy)e R®:x+y % —1} 8l

gRHATT HL f:4 > R? &r

f(x y) _(1+x+y 1+x+y) -\q'l (_-ﬂ.

1. AW f& Siepidl &l RO oo =gl
gle|

2. A W f 3eidd: dhceid gl

3. f THET B

4. f(A) =R? |

LetA={(x,y) € R®:x+y =+ —1}.
Define f: 4 - ]RZ by

fly) =(

1. the determinant of the Jacobian of f
does not vanish on A.

2. f isinfinitely differentiable on A.

3. fisoneto one.

4. f(A) = R?

). Then,

1+x+y " 14+x+y

A R f:R?2 > R?, Belel

f(r,0) = (rcos@,rsing) gl ar @FT & &
R? & fagd syadgeadl U A g & fov, U
oeh AT f Teh goshA T IeTHT Ll 87
1. U=R?

2. U={(x,y) €E R*:x>0,y>0}

3 U={(x,y)e R*: x>+ y?2 <1}

4, U={(x,y) e R?:x<-1,y< -1}

Let f: R? > R? be the function

f(r,8) = (rcosf,rsinf). Then for which
of the open subsets U of R? given below, f
restricted to U admits an inverse?
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70.

70.

71.

1. U=R?

2. U={(x,y) € R?:x>0,y>0}
3 U={(xy) € R?: x2+ y2 <1}
4. U={(x,y) E R?:x<—-1,y< -1}

A fF ¢ TUT q U7 arEdias d&art §
g & &
By ={x=(x1,%3 .., X)) € R[22 + x,2
+...+xn2 < az}
A 1 ¥ Pt e ST S o /
F fov e & @ Fla-a T &2
L fy ftx) dx= [, fl)t™dx
2. fBaf(tx) dx = fB:naf(x) t dx
3. f]Rnf(x +y)dx = fRnf(x)dx, PG y€ R™
F fow
4. fenf(EX)dx = [0, f(x) t"dox.

Let t and a be positive real numbers. Define
By ={x=(x;,%p..,x;) € R"|x;?
+ X%+ +x,2 < a? )

Then for any compactly supported continuous
function fon R™ which of the following are
correct?

1. fBaf(tx) dx = me flo)t™dx
2. fBaf(tx) dx = thnaf(x) tdx

3. fanf(x +y)dx = [0, f(x)dx, for
somey € R".
4 [ f@X)dx = [o, f(X) t"dx.

[0,00) W TEATAH AT TAd Helell {f,} &
el gl W AR ggEe & e
FUAT F T PA-T wE ¥
L A [0,00) W {f,}, f R Ngad sfHaRa
AT &, A limye, f) fu()dx = [ f(x)dx
2. I [0,0) T {f,}, f dH THAAA:
HAERT glar &, ar
My [ fr()dx = [, f(X)dx B

71.

72.

72.

73.

prepp

3. I [0,0) T {f,}, f AP THAHATA:
HHERT grar &, ar [0,00) W f Fad g

4. [0,00) W HAT Helell {f,} & Teh 3Felshel &I
3fdca & A% (£}, [0,00) W fh
ThEHAAT: ITFART glr & R
lim,, oo fooofn(x)dx * focof(x)dx.

Consider all sequences {f,,} of real valued

continuous functions on [0, ). ldentify which

of the following statements are correct.

1. If {f,,} converges to f pointwise on [0, ),
then lim,,_, o, fooo fn()dx = fooo f(x)dx

2. If {f,} converges to f uniformly on [0, o),
then lim,,_, o, fooo fn(@)dx = fooo f(x)dx

3. If {f,,} converges to f uniformly on [0, «),
then f is continuous on [0, o).

4. There exists a sequence of continuous
functions {f,,} on [0, o) such that {f,,}
converges to f uniformly on [0,0) but

lim,,_, 00 fooo fn(xX)dx # fooo f(x)dx.

AT B R WV, n& THT AT 30T FH
P & Fguel A A WA & v A
p(x) =ayg+ ax + -+ ax™ ¥ %m.,

(Tp)(x) = a, + ap_1x + -+ apx" GART Th
Y@ FIAROT T2V > V & aRenia &y ar

1. T THaT B 2. T 3<oIesh Bl
3. T TchAUNT B 4. RO T = +1 81

Let IV be the vector space of polynomials over
R of degree less than or equal to n. For
p(x) =ag+a;x+ -+ a,x" inV, define a
linear transformation T:V — V by (Tp)(x) =
Ap + apn_1x + -+ apx™. Then

1. T isonetoone. 2. T isonto.

3. T isinvertible. 4, detT = +1.

AW & G, U G, R? & &Y 39T §

JAT f:R? > R2TF Bolel &1 ar

L f7HGL U G) = f7H(G) U fH(G)

2. 716G, = (fH(GD)°

3. f(GL N G) = f(Gy) N f(Gr)

4. 3f¢ G, a9 & U1 G, Fgd § o
Gi+ G, ={x+y:x€ G,y €G}T a

qa & o fagdl
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73.

74.

74.

75.

75.

76.

Let G; and G, be two subsets of R? and

f:R? - R?2 be a function. Then,

L f71(G1Y G) = fHG) U f71(Gy)

2. f7HG) = (fFH(G)"

3. f(Gy N Gp) = f(G1) N f(G2)

4. If G, is open and G, is closed then
Gi+ Gy={x+y:x€ G,y €G,}Is
neither open nor closed.

A F R V uas aRfAa e afeer
A &1 A7 &F T2V - Vs @
FUIAROT § dlfeh Sifa (T'2) = S (T) 1 &,
1. AT (T2) = 31f%e (1)

2. 9@ (T?) = IR (1)

3. 318 (T) n R () = {0}.

4. 3 (T?) n IR (T?) = {0}.

Let V be a finite dimensional vector space
over R. LetT:V — V be a linear
transformation such that rank (T?) =
rank (T). Then,

1. Kernel (T?) = Kernel (T)

2. Range (T?) = Range (T)

3. Kernel (T) n Range (T) = {0}.

4. Kernel (T?) n Range (T?) = {0}.

A fF CI ATA B, nxn 3 gl al,

1. AB YT BA® THIETOT Al HT HHead
gHAT TATA g

2. g7 AB dUT BA & 3TTRALIUT AT &
THTIT A & o AB = BA gl

3. afg A~'ar 3¥dca § df ABTAT BA
AR gl

4. AB &Y ST gRAT BA Fr afa & g §l

Let A and B be n x n matrices over C. Then,

1. AB and BA always have the same set of
eigenvalues.

2. If AB and BA have the same set of
eigenvalues then AB = BA.

3. If A~1 exists then AB and BA are similar.

4. The rank of AB is always the same as the
rank of BA.

Al fh A Ueh m xn arEdiden 3Tedg § o
be R™ b+0¢gl

76.

77.

77,
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1. Ax = b % Geff arecidesh goll T e
T Afeer TATE g

2. 3¢ Ax=b H & g udA v g, ar
u+A-DvdT Ax =b & U& & g,
s o 1€ R & Uy

3. Ax=b& fHEY &Y a1 gl udy v & faT
T Ta9F Au+ (1 - DT Ax=b T
TH gl g AT a9, 99 0<1<1 gl

4. 3¢ AFr afa n §, Ax =b & 3¥F
T I0F TF & 2l

Let A bean m x n real matrix and b € R™

with b # 0.

1. The set of all real solutions of
Ax = b is a vector space.

2. If uwand v are two solutions of Ax = b,
then Au + (1 — A)v is also a solution of
Ax =b forany 1 € R.

3. For any two solutions u and v of
Ax = b, the linear combination
Au + (1 — D)vis also a solution of
Ax =b onlywhen0 <1< 1.

4, Ifrank of A isn, then Ax = b has at
most one solution.

AW f&h A, CHR TH n xn 3Teg ¢ dlieh C"

T YAF AR TN AFT Th

3iffcreriore afeer &1 ar

1. A% g3l A0S AT AT &l

2. A% T FfFcrerOe A Afasa gl

3. fFfrraeckdr UwAa=2118% & I
nonBﬂw«%’?’l

4. A ), TAT m, A A0S TgIE
vd Hferss sgue # ffdse awa g, ar
Xa = My %|

Let A be an n X n matrix over C such that

every nonzero vector of C™ is an eigenvector

of A. Then

1. All eigenvalues of A are equal.

2. All eigenvalues of A are distinct.

3. A= AI forsomeA € C, wherel is the
n X n identity matrix.

4. If y, and my denote the characteristic
polynomial and the minimal polynomial
respectively, then y, = my,.
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2 2 1 210
78. 3G A=|0 2 —1|dUWB=|[0 2 ol
00 3 003

W = dr

1. IRAT AT 8T Q W A dUT B IHAFT ¢l

2. IRAT TEr 87 Q R A fAwv g1

3. A T SiRer Aafgd §9 B B

4.Aa?34%qvora§*qaua‘3ﬁ??|ﬂaaﬁm
9g9e A §

78. Consider the matrices A =

2 2 1
02—1]and
0 0 3

2 10
0 2 0
0 0 3

B = . Then

1. A and B are similar over the field of
rational numbers Q.

2. A is diagonalizable over the field of

rational numbers Q.

B is the Jordan canonical form of A.

The minimal polynomial and the

characteristic polynomial of A are the

same

79. A & a, {1,2,---,n} W 3 HAGAT o Hl
T ot fAfese aar § arf o S-81 ar

Hw

3G TSl HT IOTAHS gl o
1. a;=50 2. a,=14
3. a; =40 4. a,=11
79. Let a, denote the number of those

permutations o on {1,2,---,n} such that o is a
product of exactly two disjoint cycles. Then:
1. as=50 2. , =14

3. as=40 4. a,=11

80. TAFT T HAST T FATUT FIeT drel

quiieh @l foFT eRTell # & HleT-AT He’Tol
Jafdse &ar §?

x = 2(mod 5), x = 3(mod 7) and
x = 4(mod 11).

1. [401,600] 2.
3. [801,1000] 4,

[601,800]
[1001,1200]

20

80.

81.

81.

82.

82.

83.
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Which of the following intervals contains an
integer satisfying the following three

congruences:

x = 2(mod 5), x = 3(mod 7) and x =
4(mod 11).

1. [401,600] 2. [601,800]

3. [801,1000] 4. [1001,1200]

A f& GHIfE 60 FT UFH W HAE B A
1. G% & &5 3udeg Bl
2. G UR f&er-3 3udeg ¢l
3. G, HIC 6 F1, TF dfshdh 3TTIE &
4. GH U HGAdIT 3adq, FifC 2 &I, §l

Let G be a simple group of order 60. Then
1. G has six Sylow-5 subgroups

2. G has four Sylow-3 subgroups.

3. G has a cyclic subgroup of order 6.

4. G has a unique element of order 2.

A F A RAET gaT Q[X]/(X3) # [Afése

LT gl ar

1. A% %8 d Rfdwa 3T sueTateat &

2. A® AT Ueh 31T A[UTSTael gl

3. ATS QUi 9id &

4, AT F f,g9, QIX|H E, afrA H f-g=0
g TgT fAW g, AW AHT AW gF
gfafsst & Afése &=a &1 ar 1(0)-9(0) =0 &I

Let A denote the quotient ring Q[X]/(X3).

Then

1. There are exactly three distinct proper
ideals in A.

2. There is only one prime ideal in A.

3. Aisan integral domain.

4. Let f, g bein Q[X] suchthat f- g = 0in A.
Here f and g denote the image of f and
g respectively in A. Then (0)-g(0) = 0.

ST AT gt # F Si9-7 a7 82

1. F3 [X]/(X?+ X + 1), 58T F,;, 33/agal &r
T aRfAT &7 B

ZIX]/(X = 3)

Q[X] /(X2 + X+ 1)

F, [X]/(X2+ X + 1), & F,, 2 3aJar &l
T aRfAT &7 B

w

E
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83.

Which of the following quotient rings are

fields?

1. F5[X]/(X?+ X + 1), where F5 is the
finite field with 3 elements.

2. ZIX]/(X—-3)

3. QX]/(X?2+ X+ 1)

4, F,[X]/(X?+ X +1) whereF, isthe
finite field with 2 elements.

o aur & foell dgd 3T K & fav
IRATT Y &

Ifllx = sulz{vlf(Z)I-
a}r

1. 9% Hgd K € C & faT C(Q) W ||IIg
Tsh AT gl

84. A & w=cosi—§+isini—2%’l 2. 9% Hgd K € C & faw H(CQ) W ||-lIk
A FK = Q) ddm L= Qw) gl ar T AT o '
L[L: Q=10 2 [L: K] =2 3. 9AF INFd IR JoFd Hed K S C &
3.[K: Q=4 4. L=K faT c(© W |l T AT T
4. TP INFd 3@ IFd Hed K S C F
21 . . 2T 2
84. Letw = cos_o+ isin_. fIT H(C) W ||-|lx T AT Bl
Let K = Q(w?)andlet L = Q(w). Then
1. [L: Q=10 2. [L: K]=2 . Let C(C) denote the vector space of
3. [K: Q] =4 4 L=K continuous complex valued functions on C
and H(C) denote the vector space of entire
- - ! functions. For any function fin C(C) or
85. $® A H FIT-HIVF T /o2 H(C), and for any compact subset K of C,
1. U TAd AT f:R — R&T A&dca g define
TfF F(R) = Q & Ifllx = sg}glf(Z)l-
Z
2. U Hdd AT f:R — R 3ifedca & Then
afF f(R) = Z &l 1. |}(-||§ |za norm on C(C) for every compact
3. U HAd AADT f:R — R® & 3R § 2. |||k is a norm on H(C) for every
& f(R) = {(x,y) € R®:x2 + y? = 1} &I compact K € C.
4. TF Fad AGRT £:0,1] U [2,3] — {0, 1} 3. |Illx is anorm on C(C) for every compact
o s K < C with non-empty interior.
il ¢l 4. |||l is a norm on H(C) for every compact
. . . K < C with non-empty interior.
85. Which of the following statements is/are true?
1. There exists a continuous map f: R — R
such that f(R) = Q. FaRSFT 4 = 1 ol
2. There exists a continuous map f: R — R ' L 4= {Z E.(C' ;< 171 .< 2} =
such that f(R) = Z. f(2) =- R faor| et & & Hla-ava @@
3. There exists a continuous map f: R — &
2 —
EZ_T,ET??I(S‘) ={xy) € 1. A% Hgd 3YFgeadl W THEAE: f(2)
4. There exists a continuous map # HlewThfed Al FgIal {pa(2)} F
f:00,1]u[2,3] —{0,1}. Teh 3feTsha T JHTecca gl
) ] 2. A% Hgd 3UAgTIdl W THAAR: f(z)
86. C W Tdd AN A WeldAl H Al

gaAfe & A & ¢(C) Afese wwar §, aur
H(C) T deafle wear & afeer gafe
FI CC)H AT HEC) H A ®eld f &

F Fleasrfed Faad aRAT  Fear
{r,2)} , 1% 3ede C\A4 H 3dafared
g, & U 3MThd I AHEca gl
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87.

88.

88.

89.

3. A% Tgd IUFgTHdl R THAAET: f(2)
A Hiehied AT TgIE {pa(2)} HT
NS IHThRA e B

4. A% Hgd 3UEYTUdl W THEAE: f(2)
H  Hleaddhied ATl IRAT  Feladl
{2}, SaF 3eds \4 & afafea
g, I PIS ITHA G &

Consider the function f(z) = § on the

annulus 4 = {z € (C:% < |z| < 2}. Which of

the following is/are true?

1. There is a sequence {pn(z)} of polynomials
that approximate f(z) uniformly on compact
subsets of A.

2. There is a sequence {r.(z)} of rational
functions, whose poles are contained in
C\A and which approximates f(z) uniformly
on compact subsets of A.

3. No sequence {pn(z)} of polynomials
approximate f(z) uniformly on compact
subsets of A.

4. No sequence {r,(z)} of rational functions
whose poles are contained in C\4,
approximate f(z) uniformly on compact
subsets of A.

AT T Tqelr ZE(CQEf?*l'(ff(z)zezl_1

e?# 1 gl ar

1. f 3ieidel Bele gl

2. f &r faftFard A 3eas gl

3. AfOwfeud 3187 & f & IARATT: F5
3eids gl

4. f & T HAdH THUIT Bl

g difeh

Let f(z) = —forall z € C such that

e? # 1.Then

1. f is meromorphic .

2. the only singularities of f are poles.
3. f has infinitely many poles on the
imaginary axis.

Each pole of f is simple.

e

A n > 19 (Z/nZ) & Uk o GHg
(Z/nZ)* & &% & & FiA-A1 g Afsheh
gl

22
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. (Z/10Z)*
. (Z/237)"

. (Z/100Z)"
. (Z/163L)"

WD

Forn > 1, let (Z/nZ)* be the group of units
of (Z/nZ). Which of the following groups
are cyclic?

1. (z/10Z)"

2.(2/237)"

3. (Z/100Z)*

4. (Z/1637)"

AT fF C W f TH IN™F Telel gl al f
T IR § I f & Yo TAS Idfded
T & 3 3felshe I

l.a,=1/n
2. a, = (1—1)"‘1%
3. a, = Z

4. I 4, nd QAT 78 AT O a, =n
aur Ife 4, n H REoT &ar § ar
an =1

Let f be an analytic function in C. Then f is

constant if the zero set of fcontains the

sequence

1. a,=1/n
11
2. a, = (1—1)" 1;
3. a, = %
4. a, = nif 4 does not divide n and

a, == if 4 divides n
n

91.

AT AT FHATAT
—u"(X) = 72u(x) ; x € (0, 1)

u(0)=u(1)=0.
w fadl afg u g v [0,1] W Had &,
aT

1. u?2(x) + n?u?(x) = u’?(0)
2. folu’z(x)dx — m? fol u?(x)dx =0
3. u?(x) +m?ul(x) = 0

4, folu’z(x)dx —m? fol u?(x)dx = u’?(0)
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91.

92.

92.

93.

93.

Consider the boundary value problem

—u" () = 72u(x) ; X € (0, 1)

u(0) =u(1) =0.

If uand u’ are continuous on [0, 1], then

1. u?(x) + m?u?(x) = u’?(0)

2. folu’z(x)dx —m? fol u?(x)dx =0

3. u?(x) +mu(x) =0

4. folu’z(x)dx —m? f01 u?(x)dx = u’?(0)

A & y(0) = y(0) + [, y(s)ds for t > 0 &
THATUTT AT Th Tddd: d2elf¥d Helel

y :[0,00) —> [0,00) &I T

1 y2(t) = y2(0) + [, y*(s)ds.

2. y2(t) = y*(0) + 2 f, y*(s)ds.
3
4

Y2(®) = y2(0) + [, y(s)ds.
y2© = v + (Jfy(s)ds) +
2y(0) [} y(s)ds.

Let y :[0,00) — [0,00) be a continuously
differentiable function satisfying

y(®) = y(0) + [, y(s)ds fort=0.
Then

1. y2(t) = y2(0) + [, y*(s)ds.

2. y2(t) = y2(0) + 2 [, y*(s)ds.

3. y2() = y?(0) + J, y(s)ds.

4. 2O = Y20 + (Jy()ds) +
2y(0) [} y(s)ds.

AT 6 u(t) Th TAddd: dNE FeleT § S
t>0% foIT 3130T AT ofar & IAT u'(t) =

4u®* (t); u(0)=0 T FATUTT HIAT gl ar
1. u(t)=0.

2. u(t) =t
(0 foro<t<1
‘Q"”(t)_{(t—n4 for t>1.
(0 for0<t<10
4 ”(t)_{(t—m)‘* for t>10.

Let u(t) be a continuously differentiable
function taking nonnegative values for
t > 0 and satisfying u'(t) = 4u®* (t);
u(0)=0. Then

94.

94.

95.
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1. u(t)=0.
2. u(t) =t*.
(0 foro<t<1
3. u® _{(t— D* for t =1
(0 for0<t<10
4 u® _{(t—10)4 for t >10.

AT fF aweT geteoT
azuza—” ;x € (0,21),t >0

at2

u(x, 0) = el@x

HT FATT u(x, t) FIT ¢ fhal weR &
o) ar

1. u(x,t) = e'@* glet,

2. u(x,t) = el@¥ g tet,

. lwt+ e—i{ut
3. u(x,t) = e“"x( 5 )

2
4. u(x,t) = t+"7.

Let u(x, t) satisfy the wave equation

9%u _ 9%u
0z = 320X €(0,2m),t >0

u(x, 0) = el®x

for some w e[R: Then
1. u(x,t) = e'@¥ egtot,
2 u(x t) — ela)x —la)t

e
3. u(x,t) = el* (emt” mt)

2
4. u(x,t) = t+x?

ﬂﬁ%mﬂwg%‘+%’;=0m u(x, y) gl

€, S T W TEIAA § ATy > oo TAT I

y=0 g dr A sinx I@dar gl ar

1. u= Z:;lansin(nx+ by)e™ @l a,
TWTE AT b, LI 3R E

2. u= Zoo 1an sin(nx + bn)e'"zy, STeT
a1=1:i-r?1Tan(n>1), by, 30T 3R &I

3. u= Z:lo:l a, sin(nx + by)e ™, SIgT
a;=1,n>1% AT a,=0 dUT n>1%
faw b, =081

4. u= Zw 1an sin(nx + bn)e‘”zy,a'éT n>0
akﬁtrnbnzo’s‘am ol a, YA B
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95. Let u(x, y) be the solution of the equation
0%u | 0%u _ .
P 97 = 0, which tends to zero as y —

96.

96.

97.

and has the value sin x wheny = 0. Then

1l u= 2:;1 a, sin(nx + by)e "™,
where a, are arbitrary and b, are
non-zero constants.

2. u= Z a, sin(nx + bn)e_”zy,
n=1
where a; = 1and a, (n > 1), b, are non-
zero constants.
3. u= 2:1021 a, sin(nx + by)e ™™,
where a; =1, a, =0 forn>1 and
b,=0forn>1.

4. u= Z a, sin(nx + bn)e_”zy,
n=1
where b,=0 forn >0 and a, are all

nonzero.
31.37.9.
ou N ou N <6u)2 4 (au)z _ 0
X ox yay Ox dy w=

& gl WdATEcd AT 8

1 xy ad & TF §eiged

2. xyu 3T F T GEgedst Fl
3. u-x dd H Teh g FHI|

4. uy do H TH fARITAT FIl

A solution of the PDE

ou N ou N <6u)2 N (au)z S
X ox yay d0x dy A

represents

1. an ellipse in the x-y plane.

2. an ellipsoid in the xyu space.
3. aparabola in the u-x plane.
4. a hyperbola in the u-y plane.

waeTw Jly] = [) f(r,y,y )dx, T Th eI

& H¥dca # fGae, e e o =g

3ThA  (gy) 3UTEAA €, Ig gaieqd § &6

L. (¢) 3TAEE § Tur JHad Bl

2. (o) HTAE § AT J TFAT B

3. (¢n) T T AR SULTHA & AT J
Had &l

4. (¢n) &1 Th ITHART 3UTTHA § AT J
HaFHAT Bl

97.

98.

98.

99.

99.
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To show the existence of a minimizer for the
functional J[y] = ff f(x,y,y")dx, for which
there is a minimizing sequence (@), it is
enough to have
1. (@) is convergent and J is continuous.
2. (@) is convergent and J is differentiable.
3. (@) has a convergent subsequence and J

IS continuous.

4. (@) has a convergent subsequence and J is
differentiable.

A F x> -3% fov f(x) = Vvx+3 gl
IR fed

9 C
Xpe1 = f(x), %9 = O;m =0

W fqur| eRgfcd & @3y @A ¢ |

1. -1 2. 3

4. J3+ 3+V3 4+

Let f(x) = vx+3for x > —3. Consider
the iteration

Xne1=f(xn),xg = 0;n =0
The possible limits of the iteration are

1. -1 2. 3

3.0 4. \/3+ 3+V3+--

fed T %= 0% fow gerrgfed
xn+1=§(xn+i),n20 ST TF TS &
1. f(x)=x* -2 & fov faaa &g germgheal
2. f(x) =x*-2 & T =gea1 &1 fafer

3. f(0) =22 & faw e g Rkl

2x

4. f(x) =X +2 & fav ~gea1 & fafer gl

The iteration

1 2
Xpe1 = E(xn +E),n >0
for a given X, = 0 is an instance of

1. fixed point iteration for f(x) = x* — 2.
2. Newton’s method for f(x) = x* — 2.
x2+2

2x
4. Newton’s method for f(X) = x* + 2.

3. fixed point iteration for f(x) =
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100.

100.

101.

101.

A B 0y, A, RGO T&ar aur £, f,
Hard 3fRAeIOF Feled § 3T THETd
FHATRS THOT & T

o(x) — )IJ-(th + 4x?)p(t)dt = 0.
0

(__ﬂ.
14, # A
2. A’l =2.2

3. [ A f(0dx =0
4. [} fiOf(x)dx =1

Let A4, A, be the characteristic numbers and
f1, > be the corresponding eigenfunctions for
the homogeneous integral equation

1

o) — 1 f (2xt + 4x2)()dt = 0.
0

Then

1L A4+ A

2. 2.1 = Az

3. f01f1(x)f2(x)dx =0

R AC T ACI P

FohH T BT g & Il il
GOATT m & UTdh HUT R faOn, Tordemr
HfHeIO e 4§ aur @ et 4@
afota &

L(r7, 0,0) = (2 + 1267) + 2
ar
1. A9 & SFahIhd HAIT §
Dy =mi ddT py = mr?é|
1

B 2
233-@%%("30{"%1'1: %[p,%-l'f—g -
. 2
3. aF &1 ¥ffeed %H:L[perrI:_g_

2m

4 IF & SAAhd HA9T § p, = +mr dU

po = —mr?é.

1 um
2 r
#ml

r

Consider a mass m moving in an inverse
square central force with characteristic
coefficient x and described by the
Lagrangian:
. m . m
L(r7, 6,6) = 2-(% + r26%) + 2=
Then

25

102.

102.
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1. The generalized momenta of the
systemare p, = mr and py = mr2é.
2. The Hamiltonian of the system is

R pé] 1 um
_Zm[pr+r2 2 r’

3. The Hamiltonian of the system is
_ 1 2, ps]_ um
H= 2m [pr + ] )

T2 r

4. The generalized momenta of the system
are p, = +ms and pg = —mr?é.

GOATT m Juwr AT v F THF HOT H

gfAeesr (H) dum oamsh (L) ) g ar

1L HAY LTS gk @ & &

2. HAUT L @Sf8d & g v N et &9 &
R €1

3. HaaTLgAeT &

4. HAUTLaE v # gfoarda g

Consider the Hamiltonian (H) and the

Lagrangian (L) for a free particle of mass m

and velocity v. Then

1. Hand L are independent of each other.

2. H and L are related but have different
dependence on v.

3. Hand L are equal.

4. Both H and L are quadratic in v.

103.

qifehdT gdfca ol f(x;0) = 6xP71,0 < x <
1, 3341 = >0 ¥ fav 7w ws
IefRos ufaed & AW F X, X, -, X,
fafese ad &1 ey

{(xr, x2, 0, %) X1 log (%) = c},
SIel ¢ U ArEdideh HEAT § S 3ugerdd:
ol A §, Hy B H, & TaEg gdeior wie
& for & tHRuAEa: qFddH 9id § S«
&
1. Hy:0 =16§eTH H:0>11
2. Hy:0 = 1 ST Hy: 0 > 4 |
3. Hp0 =4eTH H;:0<1 |
4. Hy:0 =4 SallHH:0 # 1 |
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103.

104.

104.

105.

Let X;,X,--,X, denote a random sample
from a distribution having a probability
density function  f(x;0) = 6x%-1,0 <

x < 1, zero elsewhere; 8 > 0.

The set {(xq,x,+,%,): X1 log(x;) = ¢},
where c is a suitably chosen real number, is a
uniformly most powerful region for testing
H, against H; when

1. Hy: 60 =1 against H;: 6 > 1.

2. Hy:6 =1 against H;: 6 = 4.

3. Hy:0 =4 against H;: 0 < 1.

4. Hy:0 = 4 against Hy: 0 # 1.

R HoTel H 3 STl dAT 6 Hlell IS &1 Teh-
T FAfd R foetr| oradl wae # @y
AT 3C & Yhe gl ST WIS g

1. L 2. X
9! 9!
6!4! 6!4!

3, 4(?) 4 =2

An urn has 3 red and 6 black balls. Balls are
drawn at random one by one without
replacement. The probability that second red

ball appears at the fifth draw is
1 4!

9! "o

3. 4 (%) 6!4!

9!
T AT @Fh # TR-9R 3Tl ST gl
A o X, 997 MY & e gl & qd ehe
U JTol T HEAT & FuH dur gfad efrst
& g&e gl & dra 9fEd geol f gedr @
AT 5 Y Afese wxar &1 AT & X+ Y =N
gl T YA H Q@ RIS T@Er g2
1. Xddr Y¥addT Iefeos 9 ¢

2—(k+1)

p(x:k):p(y:k):{o uLz.

& |yl
2. N &I T TIRedr GegA Beld & ST

P{N =k} = {(l(c)— 127 fork = 2,3,4, - & faw

3T
& gy T Jrar gl

26
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3. TERAIATWF N=n, Xaar v &
aufaeeyr deod Faad gl
4, T RAFTT W BF N=n g,

L k=012 -, nHfaT

P{X = k} = { n+1
0 Hegar

105. A fair coin is tossed repeatedly. Let X be the

106.

106.

number of Tails before the first Head occurs.
Let Y denote the number of Tails observed
between the occurrence of the first and the
second Heads. Let X + Y = N. Then, which of
the following statements are true:
1. Xand Y are independent random variables with
P(sz)z P(yzk) 2{2_(k+1) fOI'k=-O,1,2"'
0 otherwise.
2. N has a probability mass function given by

—k _
P{N:k}:{(k—l)z fork_.2,3,4,..,
0 otherwise.

3. Given N = n, the conditional distribution of
Xand Y are independent.

4. Given N =n,
1

P{X=k}:{ﬁ fork=0,1,2,---n.
0 otherwise.

A F Xy, X, TIAIT: dAT GIATHHE:
dfed &, 9% (0, 1) W TH THTHAA dcad
& Gyl A B on2l& @e s, =30, X Bl
ar e dYAT 7 T HiI-T TEr g2

1. 3 n — oo, Sn 0 gifdeRdr 1 & ATyl

nlogn
2 P{{Sn > mﬁﬁ:%—énaﬂm%}= 1%
3. I n-o o, Sgnaomﬁmﬁ:mzn

lo

P{{Sn >} sraRfaaa: 7% n mut?n%} — 18

Let X3, Xy,--- be independent and identically

distributed, each having a uniform
distribution on (0, 1). Let S, =Y X; forn
> 1. Then, which of the following statements

are true?
Sn
" nlogn

—0 as n — oo with probability 1.

2. P {{Sn > Z?n} occurs for infinitely many n} =1.
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3. 5", 0asn — oo with probability 1. which of the following statements are true?
logn 1. Corr (X,Y) =0.
4. p {{Sn > E} occurs for infinitely many n} = 1. 2. Corr (X, Y) >0.
3 3. Corr (X, Y) <0.

4. Xand Y are independent.
107. 3GEAT FADE S = {1,2,--,23} W AA &

(Xnnzo U HTHTG T &, HHAT ST 109. 71t 5 (7)) v arefeoe @R ¥ it
Piiv1 = Pric1 =5 V2<i<22 X U Y & 3UId e WA § JUT Yodeh Ay
Piz=DPr2s =5 0 YT 1 YEIOT & WY GHAT: dfed g1 al,
P23,1=p23,22=§- T gfaeet § @ $l9-§ X gur Y $r Tggaar

& B AT | Y, o Fuar # F Ha-a Fr T Far &7

LT 87 1. FEIETOT (X, Y) =0 &l

L (Xp)nzo FT T IEfANT T g & 2. aX +bY UGS sfed ¥, Fel aredfas

2. (Xp)nzo TTHRIONT & a dur b & fAT, AT 0dUT YA a° + b?

3. P(X,=1) — o ¥ @

4. (Xp)nzo IoRIGed &l 3. P(X<0,Y<0) =Y.

4, gt arEdidss s 94T t & v
107. Let (X,,)n=0 be a Markov chain on the state E[e™* ] = E[e™] E[¢"'] £

space S = {1, 2, -+, 23} with transition
probability given by

1 .
Pii+1 = Pij-1 =7 V2<i<22

109. Suppose ();) is a random vector such that the
2

B 1 marginal distribution of X and the marginal
P12 = P123 =3 distribution of Y are the same and each is
D231 = D2zzz = % normally distributed with mean 0 and
Then, which of the following statements are variance 1. Then, which of the following
true? conditions imply independence of X and Y?
1. (X,))nso has a unique stationary 1. Cov (X, Y)=0 . _
distribution. 2. aX +bY is normally distributed with mean 0
2. (X, )nao is irreducible. and variance a* + b® for all real a and b.

3. P(X<0,Y<0)=%.
4

1
3P =1 -5 . E[e™* '] = E[e"™] E[¢"] for all real s and t.

4. (Xp)nso IS recurrent.

110. &Y T X, X5, -, X, , U(0,60 + 1) & ured
T defood gfdedl B A Xy < X <
oo < Xy X1, Xy, Xy & IR AT T
fafgse wxa § ar T Fya & F Fla-a

108. A 7 (X,Y) &I Teh HJFd dcol &, S8 X P
397d sl N(0, 1) § adur @ xeR & fow
E(Y | X =x)=x*§| , & F=i &§ Sla-8

?ij;aﬁr (X, Y)=0. & .
. \ 1. 0% TIT v EFFca: waiied gfdesist
2. W(X, Y)>0. (X(1), Xony + 1) ¥
3. TEHaH (X, ¥) < 0. 2. 9% T U qHied SfESeT Xy + 1 B
R AR 3. 0% U Us HYFAd: Ted gfagest
108. Suppose that (X,Y) has a joint distribution (X Xap) &1

with the marginal distribution of X being

N(0, 1) and E(Y | X =x)= x* for all xeR. Then, 4. 0% T T deeq Sieaelst Koy §
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110.

111.

111.

Let X;,X,,-++, X, be a random sample from
Uu@o,o0+1). If Xy <Xy < <Xm
denote the ordered values of X;, X5, X,,
then which of the following statements are
true?

1. (X@1y, X + 1) is ajointly sufficient

statistic for 6.
2. Xy + 1 is asufficient statistic for 6.

28

3. (X(1), X(y) is a jointly sufficient statistic for 6.

4. X (4 is a sufficient statistic for 6.

Xy, Xy, ..., X, TadAd: Ud FAUEHAAT: sfed
grefess T § S Bin(1,p) T 3TEOT Fd
AT @ =001 F A Hy:p = FlH
HA:p=Z@fqﬁ&TUTa¥ﬁUqﬁ&TUT

¢={1 aﬁzlnlei>Cn%-
0 HAegAar

g W | ar, O s« & § Fla-a qer

g?

1.3h?n—>00,
gl B

Z.Q@n—mq
gl &l

3. 31 n - o,
gl Bl

4.3¥@n—>00,
gl Bl

qlieTor i Afed - W HEERa
qlreTor S Afed - W HEERa
wieTor i arfed 2 R e

WRIeToT 1 AfFd 1 W IfFIRT

X1, X0, e Xn, are
identically distributed

independently and
random variables,

which follow Bin(1,p). To test Hy:p = % Vs

Hy:p = 2 with size a = 0.01, consider the
4

-

then, which of the following statements are
true?

1. Asn — oo power of the test converges to %.

test
otherwise,

2. Asn — oo power of the test converges to %

3. Asn — oo power of the test converges to %.
4. As n — oo power of the test converges to 1.

112.

112.

113.

113.
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gid R W faat s e (0,0),(0,6),(6,0)
gl 6> 0, areh Maem ¥ 5@ wid R @
AT n &1 Teh Gidedl Arefeasdhd: gar S
gl wfded & (X, Y):i=12-,n e
| AGRA Xy = max(Xy, X, X,) @
Yoy = max(Vy, Yy, -+, V) ff&se & gw
o Pyt # T FlA-° TEr 82
1. Xy UG Y TG &
2. 0 FT 3TTdA TATTAAT 3MTeholsl § w
3. 0 & 3TIdH GHIAAT 3ThoieT &
max;<;<n(X; +Y;)
4. 0 T STAGH GHTTAAT 3HTehelol &
max{X ), Ym }

Consider a region R, which is a triangle with
vertices (0,0),(0,0),(6,0), where 8 > 0. A
sample of size n is selected at random from

this region R. Denote the sample as
{(X;,Y):i=1,2,--,n}. Then denoting
Xy = max(Xy, X5, -+, Xp) and Yoy =

max(Y;,Y,, -+, Y,), which of the following
statements are true?

1. X(n) and Y,y and independent

2. MLE of § is 2"

4, MLE of 0 is max{X(n), Y(n)}

AW & Xy, -, X, TEAIA: Ud AUAT:
gfed Iefedd W § N(u,1) Scd & ard|
A T pel0,0)| AT &6 4, p & 3Tadd
gefadar el g1 o, AT e F &
HlA-8 HE 87

1. 4 = max(X,,0)I

2. u & QU 39RAT B

3. u%& faT X, waea gl

4. T AL TPt 4 Bl

Let X;,---, X, be independent and identically
distributed random variables with N(u,1)
distribution. Assume that ue[0, ). Let fi be
the MLE of u. Then, which of the following
statements are true?

PP

uuuuuu
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1. 4 = max(X,,0). 2. YA il geanl & caifedd faeror &
2. fiis unbiased for u. gfaerd 95% & 3 gl
?1. )“(r;slzScli)fr?s?:gnfzgtlilrﬁator of 3 Kty ¥y G B
K # 4. Y,,Y,, Y, Y, & dcd TIATHAT g1
114, &l & X = (X, X, X3, X,)' T 4 x1 .
(X1, X2, X3, Xs) X 115. Let X be a 4x1 random vector with
arefooe wfewr & afd X-N, (O, 2)&, STl Multivariate normal distribution with mean p
L popor and dispersion matrix X. Suppose, the
v=|P Lpop eigenvalues of ¥ are 4;, =6, 1, =3, 13 =
pop 1 4 2, A, =1. Let Y,,¥,,Y5,Y, be the four
p PP principal components. Which of the following
o - - statements are correct?
TeATcHS Q gl an Ay 1. The percentage of variation explained by
Hla-a T &2 the first two components is < 95%
1. X Xo, XoXs TUT XoX, & dcaT TaurmaeT & 2. The percentage of variation explained by
5 Ga-xp)? the first three components is > 95%
S kg2 L 3. Y., Y,,Y,,Y, are independent
3 {0 — X))+ (X, — X4)2}'2(11_p) ~x2. 4. Y,,Y,,Y;,Y, have identical distribution.
4 (X1—X2)? - . .
Camxpz T 116. &AW & Yy, YooY, IERed W §, 4@
AT AR 0 & @A WA (Y, Yoo, Yo),
114. Let X = (Xl,Xz,X3,X4)’be4 X 1 random FT FEOT-HgHII0T Hﬁar \Vi ﬁ-\q'r % ﬁ; \Vi a;
vector such thatX~1N4 E)O, ?) V\;here - ¥ weh Rl e ¢ % @A 3
s_[p 1 P op aar gl 3rafashofl gad d & AR § |
e p 1 p A & 0 # dsoad W@E  IAEa
ppp 1 3RS Ty & TUT 0 H WUROT wgeTadd ot
is positive definite. Then, which of the eherst T, 81 T Syet & @ - T@r
following statements are true? &
1. XX, X,X5and X3X, have identical 17 =1yn yor
etrih -1 = i=1fi = 12.
distribution. n .
, =Xy 2. T,=nY @ar T,=Y",Y,—V @ Vs &l
D xp?z b ) ATET 7 ¥
_ 2 _ 21, ~yl
3. {0 — X3)" + (X2 — X4)} 20-p) Xz 3. Y1, Yo, Yo S-S (n — 1) IWh:
4 (X1—X2)? . ! >
- Gaoxz I Holel g, Tcdeh Lo T
ar |
115. AT XTF 4x 1 grefooe afeer &, Tg 4. Yy, Yo Yy F EHBF (n - 2) ITha:
JHTHATT a’cfﬂ AT pFAT IROEN 3Ty 2 o YWh Belel §, Todeh Yed Foanemm
F Tyl A & T F FAAATE AT § ¥ |
A =61,=3 4=2a ,=1| &« &
Y,Y,, Y3, Y, IR HET U gl e Fue J 116. Let Yy, Y,,---,Y, be random variables with

T PlA-T TEr 872
1. YUH S geahl ¥ carfead fa=roT &1 gfaera
95% A FH gl

common unknown mean 4. The variance-
covariance matrix V of the vector (Y,

Yo,-++,Y,), is such that the inverse of V has all

its diagonal elements equal to ¢ and all its off-
diagonal elements equal to d. Let T, be the
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117.

117.

30

best linear unbiased estimator of ¢ and T, be
the ordinary least squares estimator of 6.
Which of the following statemens are true?

1.T= % =1 Vi =T,

2. T,=nYand T, = Y, Y; —Y where Y is
the mean of the Y;’s.

3. There are exactly (n — 1) linearly indepen-
dent linear functions of Yy, Y,,---,Y,each

with zero expectation.
4. There are exactly (n — 2) linearly indepen-
dent linear functions of Y4, Y,,---,Y,each

with zero expectation.

9% AT 4 & @I H Hifead e 24
9T H FR& Fy, Fp, F, dO F, gieafaa &,
gde &l TR 9T, S 0 9Ur 1 ¥ REaa g

g3 Jafaftear Aeraa €1
Block I Block I
FI F.’ E? F-! FI FJ E? F-t

0 0 0 0 0 0 0 1
0 1 1 0 0 1 1 1
1 0 1 1 1 0 1 O
1 1 0 1 1 1 0 0

Block IIT
F, F; F,

Block IV

F, F, F, F,

0 0 1 0 0 0 1 1
0 1 0 0 0 1 0 1
1 0 0 1 1 0 0 0
1 1 1 1 1 1 1 0

ar, e Ryl 7 T FlA-T TEr 872
1. §hRd 9HTT § FiF,Fs, FiFoF,, FoFy.
2. A 91T § FiFoFs, FoFsFy, FiFs.
3. AAFeT TG gl

4. A Pheq 3GSE B

A 2* experiment involving factors Fy, F,, Fs
and F,, each at two levels, coded 0 and 1 is
conducted in blocks of size 4 each. The block
contents are as below:

118.
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Block I Block I
F, I; F, F, I; F,
0O 0 0 0 0 0 0 1
0 1 1 0 0 1 1 1
1 0 1 1 1 0 1 0
1 1 0 1 1 1 0 O

Block TIT Block IV
F, F; F, F, F; F,

0 0 1 0 0 0 1 1
0 1 0 0 0 1 0 1
1 0 0 1 1 0 0 O
11 1 1 I 1 1 0

Then, which of the following statements are

true?

1. The confounded effects are F,F,F3,
F.iFoF,4, FsF..

2. The confounded effects are F,F,F3,
F,FsF,, FiF..

3. The design is connected.

4. The design is disconnected.

U IRIAT €T TN SHEAT Uy, Uy, -+,

Uy ¥ Rfgaa & aur s&s v, W reala

T A AT Y;(i=1,2,---,N) &l A &

Y =YL, Y, @ ¥ =3, v 8 e &

YA EAST & @Y AT n > 1% Ffdadt

AT & AT H Il & ATy fehrer

ST &, aoT WRSAI3 py pa,--, pu; 0 <pi <

1,i=1,2, - Naar YV, p, =1 & @]

GRS &Y o Tzizl‘ESYi/Pi,a%TW

gicdeel #1 ghsAl W fawga &1, &

FUAT A ¥ Pl T 2

1. Y &T AT 3Tehelol § T |

2. Y T AATHAT Heholot 8T |

. afg mefrii=1,2 - NFRUp &
I H Y, E A T H TR T ¢

4. T & TEIOT &F IATAAT TRl &
;Zies(:_z_ T)Z-

nn-1)
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118. A finite population has N units, labelled U,

1109.

119.

Us,,---, Uy and the value of a study variable on
unitU;is Y (i=1,2,---,N). LetYy =YN .V,
andY = % N Y. Asample of sizen>1is

drawn from the population with probability
proportional to size with replacement, with

selection probabilities py, p2,---, pn; 0 < pi < 1,
i=1,2 - Nand ¥V, p; = 1. Define

T = %ZiES Y; /p;, where the sum extends over

the units in the sample. Then, which of the

following statements are true?

1. T is an unbiased estimator of Y.

2. Tis an unbiased estimator of Y.

3. The variance of T is zero if Y; is
proportional to p; for all

i,i=1,2,---,N.
4. An unbiased estimator of the variance of T

n(n 1) ZlES( - )2'

S8 T RT & cgafeya Far - g, 6
T # i\ ges iafafsea g1

(c)—
_@_

=/

©

I "edh C,, Cy, C; T Tadad: Al
FAUTEATA: S 3gehrel § ToiaTer deaT
WA §, ATET 1 & TTU| ar aF &0
faehfaar were S(t) fer arar &

1. S(t)=e ¥ fort>0.
2.S(t)=(1-e "?e ", fort>0.
3.5(t)=(1-e #e ", fort>0.

4. S=(1-(1-e H%)e ", fort>0.

A system consists of 3 components arranged
as in the figure below:

_@_

© 0

Each of the components C,, C,, C3 has
independent and identically distributed

31
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lifetimes whose distribution is exponential
with mean 1. Then, the survival function,
S(t), of the system is given by

1.
2.
3.
4.

S(t)y=e " fort> 0.
S(ty=(L—e "Y2e ", fort>0.
Sy=(L—e *e ", fort>0.
Sy=(1L-(1—-e H)e ", fort>0.

Td MM/ IR R faarr s amEr
gfehdT ARTH I1fa gfdeer 8 J2ar darere S
WTdiehd: dfed &, 9id Jed 6 Fac Hr
AT & TY| HAR H AGH DT JAT&TT hrel

T
1.

2.

3.
4.

U AT §ed § p.d.f.

(10)8 7 -10x

f(x)={ 7 forx >0 3 grer|
0 otherwise.

Ush scod Polel oIl

Fx) = {1 —(0.8)e™?* forx > .0
0 otherwise

ST B

ey 4 AT g

Aty 24 fAdT gl

Consider an M/M/1 queue with arrivals as a
Poisson process at a rate of 8 per hour and a

service

time which is exponentially

distributed at a rate of 6 minutes per
customer. The waiting time of a customer in
the queue

1.

B~ w

has a gamma distribution with p.d.f.

(10)8x7e—10x
f(x) — {— forx >0
0 _ otherwise.
. has distribution function given by
Fx) = {1 —(0.8)e™%* forx >.0
0 otherwise.

. has mean 4 minutes.
. has mean 24 minutes.



www.prepp.in 32 rrepp

Your Personal Exams Guide

| FOR ROUGH WORK |




