Ay we gl e B wme 3948

| 4 ( j 2014 D)
L N R CElE
o7 94

wHq

: 3:00 G2 qufE ;200 IHF

T

. o f=h o angw g & | 3w wden QRoer @ e Gt dw (20 @ AT 7+ 40 9T
B' + 60 wrr 'C' % ) w577 fawew wew (MCQ)Rv 7w & | aywet 4T 'A'F R
a;ﬁwlsmmvr']a'#zﬁWﬁfau’rm'C’##NMa#aﬁﬁa‘#fH?ﬁ."
ﬁﬂﬁ?ﬂ#@ﬁ?ﬁm%mﬁvwﬁ?mw:mw#ls,w‘B'#zsw
arr 'C' % 20 Seow) P arg @1 et |

2 aﬁwmmmm#ﬁwm?;&wﬁamaﬁv%wwﬂﬁﬁ
mwmmﬁgﬁﬁwﬁwﬁsﬁ?wﬁ?mﬁ?#ﬁ-w&aﬁ?wﬁ
W?mmmﬁmmﬁmamw%mmffﬁ
vE @ ILTRIAN TaR TEe @ Al wiE & | 3% gRasr 4 Y& FW Bed B [
afefea o= Hora & |

3. sﬁmma&wmaﬂwl#&vwwwmﬂammﬁwwm
Wﬂmmmﬁmmﬁmﬁf

4. 39 YA FLTRIAG TV vw 4 o e 9y Fis, gRasT Fie Ak aw #e ¥
wﬁﬁwgﬁﬁqﬂﬂmﬁaﬁr###mmﬁfwwmmaﬁaﬁ
Rreierdt B f5 9F ahvAaTR. TR 9FE 4 Ry v A a1 g W § 9 %
mamwmwwwﬁm#a@%ﬁﬁﬁmmﬁm
T B, e AR SRR, S TAE @ sy # wive, 8 wed &

5. wqr'A' § gRe ge 2 oF , wT'B' § vdE 5 & 3 giF aur w7 'C # gde ge
4.75 g% BT & | TR eI TR BT FOTHE gera ar Al @ 0.5 $7@ et
'B’#@O.?Saﬁﬁ#ﬁwmfW'C'ﬁamﬁﬁmmrﬂmﬁmmﬂaﬁé‘f

6. s A" gy arr'B! 2 g yer @ A ax ey fv ay & | g # 279 1@
Wﬁ%m%ﬁ'#rmﬁ@mmwm‘?w&wﬁmm
§'B=IT?Q!#T-‘T'C'#WWW“W"W‘*W??sr@aﬁ“ﬁﬁﬁmﬁg}’m?r‘
W'C'#mma%mﬂﬁamfmmﬂwwmwﬁaﬁemamrwm‘?
At @7 7T T8 B Y Py e piee T8l R e |

7. WﬁﬁymwﬁﬁmwmmﬁafmeWme
o AT ademe @ fIT S B O WHd & |

8. uanfl ¥ 9w @ ¥F TS @ aRE wE A @v # 78 fora wiev |

. Poageey I ST v @ Ak T E |

10. WWWWWWW#OMRWW#WWN
mmwoMRmmﬁvﬁﬁwmmwﬁﬁwmﬂﬁ#
o \ad B/

15 @?{?W/Wa}m#ﬁmﬂﬁﬁ/mmwaﬁvﬁwﬁwwﬁmgﬁnf

12. mewmwmwmﬁﬁmmw#aﬁaﬁ

arafy & et |
______./
................................ argeff grr 9 TE et @ § e
Wfl
OMR X TFF TAT  ervesevesevescmmenene wmessssessseserasgusseneessi
Faciicley @ BRI

S/55 CSI/114-4CH—1A




HET '’ / PART ‘A

e e # 94-af I FT &7
1,1,2.2,2,2,3,3,3,3,3,3,4,4,4, 44,4,
9 By

0 2008
3= 0 - B 1

What is the 94™ term of the following
sequence?

LA, 20.92.3.3,3.3,3,3,4, 4,4,4,4,4,
4,45,

1. 2 =9
Faerit 4, 11

frer FEAT F ¥ Ple-A @ P a8

1. 1022121 2. 2042122
3. 3063126 4. 4083128

Which of the following numbers is a perfect

square?
1. 1022121 2. 2042122
3. 3063126 4, 4083128

THFIOT m2—33n+1=0, & m TU n

..W%‘W

1. W Fel A & |
2. F-0F UH FA & |
3. 88 & & &l
4. Fead: &5 & 8

The equation m? —33n+ 1 =0, where m
& n are integers, has

1. no solution

2. exactly one solution

3. exactly two solutions

4. infinitely many solutions

e YA G AfET & SR aW U &
FIat F A & RO F R §

o)

4.

X

—

Jan Feb Mar J;pr May
e TR F ¥ P WA

| Sead & S d® 3o} aur IU & A
AT FeaamAr A |

2. sl ¥ A % R AW W F A
AR T ¥ Tl

3. e ¥ ®S OF Sfo & A H 37U,
= T & g0 & PR & de
T[T o |

4, FE T S % AT SR TUT JU F HA
# A g 6% |

The following graphs depict variation in the
value of Dollar and Euro in terms of the
Rupee over six months.

_)’hn
AR

i T T )
Jan Feb Mar Apr May

Which of the following statements is true?
1. Values of Dollar and Euro rose
steadily from January to June
2. Values of Doltar and Euro rose by
equal rate between January to March
3. The rise in the value of Dollar from
April to May is three times the fall in
Euro during the same period
4. Values of Dollar and Euro rose equally

between May and June
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l. 24 2. 30
3. 33 4, 36

What is the maximum number of whole
laddoos having diameter of 6 cm that can be
packed in a box whose inner dimensions are
24 x 18 x 17 em™?

l. 24 2. 30
3 .33 4. 36

ﬁmhﬁmﬁEMWAWWEwﬂg
%xx%@ﬁﬁﬁﬁﬂﬁh

% 2.6 *
y Y
(.01 X IR

— X
3. 4, 160
. \ ?r
fo.0)] i

X

Which of the following figures best shows
that y is inversely proportional to x?

1. 2. i .
0.0y X o~
i X
3. 4, 100
v \ ¥
()] <X e

T 3R # arren gz T Ay

7,11,13,17, 19, 23, 29,4

1. 37 2: 35
3. 31 4. 33

- -

What is the next term in the following
sequence?

7,11, 13,17, 19, 23, 29, ...

l. 37 2. 35
3. 31 4. 33

a3t y=2x, y=-2x T y = 68 yfEg

Proe &1 arrwer = ¥ o
L. 36 2. 18
3. 12 4. 24

What is the area of the triangle bounded by the
linesy = 2x, y = —2x and y=67?

1. 36 2. 18

J: B 4. 24

U o e & d wE o By e
3mw#mﬂmm§wmmmm#mﬁ#
aﬁmﬁmmﬁgmﬁaﬁﬁsmMm
UL | U fgr WE 1 F awm, oy &
AT T § 3/ WAl IR FWar ¥ oaur
mmtmwnﬁwmﬁm'mmww
ammmmm#:mﬁﬁwgﬁmmw
Rm%mﬁQ#tha@$mh

Three volumes of a Hind; book, identical in
shape and size, are next to each other in a shelf,
all upright, so that their spines are visible, left
to right: I, IT and III. A worm starts eating from
the outside front cover of volume I, and eats its
way horizontally to the outside back cover of
volume IIl. What is the distance travelled by
the worm, if each volume is 6 cm thick?

6cm

12 em

18 cm

a little more than 18 cm

BN
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11.

TR F TEH GAY THS F, IHH TH
gecad e S 5T e | A
A F F4Ar FU AFer =@

1. -t @ afts

2. H™T

3. 39 | uIET HA

4. IS ® UEr J¥E

A cubical piece of wood was filed to make it

into the largest possible sphere. What fraction
of the original volume was removed?

1. More than 3/4

1/2

Slightly less than 1/2

Slightly more than 1/2

B oW

LA gl & d afas gl 4 aur FuER

g B ¥ | HaUEAE Hifedt & U [
¥ A A SIS & | A AT A
ey &1 dEE o T IHAA 3THaA A
3§ b B, A W & WA Hr o we

GEGEGINE

.. =Bb

2. =Ala

3. 2BbAW < Ala

4. <BbTU zAdla

Two platforms are separated horizontally

by distance 4 and vertically by distance B.
They -are to be connected by a staircase
having identical steps. If the minimum
permissible step length is a, and the
maximum permissible step height is b, the
number of steps the staircase can have is

1. =2B/b

2. £Ala

3. 2B/band< Ala

4, <Bfband>Adla

5

12.

12

13.

3oy, @&, @i aur &9 ¥, yfafafd, aEmers

wFAsE aW HEFeTd, W 3W HA A

FaTEA: Aol Al &F A ATare B} oFE 6

A 9 TR A B | IS AEEeuw &

WA W A@FAAE & Sad A 99T ®

FWFeTd d FO Aq PO | & e H:

FAT SHGET UT?

1. Ierg-afEase,; d8-3feers; Aig-
AT, F-vtatate

2. Nog-giEAss, ad-AmEErs; @g-
gfafafe; ga- sffweaa

3. G- AT §8- gfafa; de-
e, Sa- WA

4. FST- AEETS; G- HiFEweT, -
yfafafe; da- afFass

Ajay, Bunty, Chinu and Deb were agent, baker,
compounder and designer, but not necessarily
in that order. Deb told the baker that Chinu is
on his way. Ajay is sitting across the designer
and next to the compounder. The designer
didn’t say anything. What is each person’s
occupation?
1. Ajay- compounder; Bunty-designer;

Chinu- baker; Deb- agent
2. Ajay- compounder; Bunty-baker;

Chinu- agent; Deb- designer
3. Ajay- baker; Bunty-agent; Chinu-

designer; Deb- compounder
4. Ajay- baker; Bunty-designer; Chinu-

agent; Deb- compounder

F AW AT F SR B AL 36 FA A
e &

1024, 640, 400, 250, ...

AT T IFTT Al FAT 87

1. 156.25
2. TETHT 39
3. 64

4. 40



13.

14.

14,

15.

is.

16.

Every month particular
commodity falls in this order:

1024, 640, 400, 250, ...

What is the next value?

1. 156.25

2. Approximately 39
3. 64

4, 40

the price of a

EH UF Wole @ v ol e ¥ R
f(N) =N # 3&#t & Iooa & 59 N
AN TEAT H Hi¥egwa & | EmIor F
T f137)=1+3+7=11.4ar f(273556)

F HediweT HY
L 10 2. 18
3. 28 4. 11

We define a function f(N) = sum of digits

of N, expressed as decimal number.
eg. f(137) =143+ 7=11. Evaluate
f(273556),

I, 10 2. 18

3. 28 4, 11

S oFH Be, N 17 3ed & x BT qma
sl g, v € 3w R ¥ s0 R wge,
3 a¥ & AT 30 ¥ 4x RBeT @€ wmr A7 |

x & AT F4T &7

l. 18 : 2,
3. 22 4,

30
16

A certain day, which is x days before 17"
August, is such that 50 days prior to that day,
it was 4x days since March 30™ of the same
year. What is x?

1. 18 2
3. 22 4.

30
16

& el 7, fig A @ Rig B o, ik dia

mﬁgﬁmw*ﬁmmrm‘rgﬂ:mﬂﬁ
THRIGY, T E I AY B aF I F

16.

17,

17.

18.

for afedr & quew wolf @ H wear
B R ¥

48
24

.1 2
3. 72 4,

A mouse has to go from point A to B without
retracing any part of the path, and never
moving backwards. What is the total number of
distinct paths that the mouse may take to go
from A to B?

A B
1. 11 2. 48
3. 712 4, 24
UH HEAT F VI, T p Tpiads T3
UG 42 § | D Y FEwm F4
L i 3. 3
3. 3 4. 4

The sum of first » natural numbers with one of
them missed is 42. What is the number that was
missed?

L1 2 2
3. 3 4. 4
o &z sewr 22 M WM T

HRATATEHR FEITH Yeak & ATeNeR fmar nar
| W AEER I S d e 7
N UF Y Fod ¥ | AR WS & IR
SEqAT Geaw & ats 4 g
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I. 14m 2.
3. 07m 4.

1.6m
1.1 m

18. A 22 m wide rectangular steel plate is
corrugated as shown in the diagram. Each
corrugation is a semi-circle in cross section
having a diameter of 7 cm. What will be the
width of steel sheet after it is corrugated?

<
°m

1. 14m 2: - “li6m
3. O m /. RN G o1

19. TN, E @4l T YU O Uit &, arfe
NxExT=2013 & & N,ETYU T&H I=GdH

T TR T 7 W R

15+ 39 2. 2015
3, 1675 4. 671
19. If N, E and T are distinct positive integers such
that N x E x T =2013, then which of the
following is the maximum possible sum of N,E 21
and T ?
1.0 39 2. 2015
3, 6T 4,. . 671
20, fF & 3T ¥ goad AW OIAA qod ol F

ST d A & | Bead p, U, 38 YRR
Farod g

¥ Tz\fi

= 2?"2

21.

22

20. The areas of the inner circle and the shaded

ring are equal. The radii r; e_md r, are related by

T1 - 7'2'\/5

4= 21"2

. n=n 2.
3. ?‘1 -_ ?‘2'\/5 4,

1T ‘"' / PART 'B'

gfae /unit- 1

7=t B QCR" UH fgd @A © AW
fiQ-R U IEEeAT G § e Tl
xe Q& AT (Df)(x)=o§|a‘ff%wrrﬁ1?r
FI7T T &7

| f 1 TF 3R G e qee]
fﬁn$mmwmmm1
r€Q ¥ AT f(x) =0 A1 g ART
e [ &1 GRER Z 1 TF ST E

oW

Let @ € R™ be an open set and
f:Q—->R be a differentiable function
such that (Df)(x) =0 for all x € Q.
Then which of the following is true?
1. f must be a constant function
2. f must be constant on connected
components of Q
3. f(x)=0orlfor e R
4. The range of the function f is a
subset of Z

e 5 (a,:n = 1) aEAAtE GEAH F
& FAHEA & Al Iiadn B ERiny
T Yo la,]  FIERT E A & R
AT T, auxt d R BeE

%lmmﬁw&mm%ﬁ;
1. 0xR<1 2. R=1
3. 1<R<w 4, R=w



22.

23.

23.

24,

24,

Let{ap:n > 1) bea sequence of real

numbers such that ¥%_, ay, is convergent
and 3.1 |a, | is divergent. Let R be the
radius of convergence of the power series

Zh=1a,X". Then we can conclude that

L. feR&y 2. Raa
3. 1<R<w 4 R=ow
T B 6= ((xf(x):0 <x < 1) faely

(LOeG ¥ aA=
ﬁ:ﬁ»‘mﬁgwawmhmwmrw
fog X frsar afewr @ w7 ¥ ar R o
¥ Far @ &

LG & g & am

2. G UF geq & A ¥

3. G V& [@r @z g

4. G UFH RFerd 7 A

Let G = {(x, f®):0 <x < 1} be the
graph of a real valued differentiable
function f.  Assume that (1,0) e q.
Suppose that the tangent vector to G at any
point is perpendicular to the radius vector at
that point. Then which of the following is
true?

. G is the arc of an ellipse

2. G isthe arc of a circle

3. Gisaline segment

4. G isthe arc of a parabola

A & AB nxn 3egE ¢ arfe
BA+B*=1—-BA? S@F | nxn
ACHHS HEqg 81 ot & wia-ar garem
TEr B

L. A gehAvhy §)
2. B gohAhy §
3. A+B gwhAiT 3|
4. AB =gwmAviy ¥

Let A, B be nxn matrices such that
BA+ B% =1 ~ BA? where [ is then x n

25,

26.

identity matrix. Which of the following is
always true?

I. A is nonsingular

2. B is nonsingular

3. A+B is nonsingular

4. AB is nonsingular

W%me*m;,‘ T

IC E oA e wwet F @ s

TaRgEa: |Er @ o

l. a'gfcrap%?a’!amﬁmqﬂ?avaﬁ?
AHeIST p' & FE AT 7ET B

5 ptﬁésﬂamﬁmzﬁrﬁ
4T aEAST p' T SF-SF v
G

3. pF FE M A FAE Hq & drg
HAHAS p* F AFH-EF T 7w

4. pmmammW$m
mp*mm#mwaﬁgl

Suppose p is a polynomial with real

coefficients. Then which of the following

statements is necessarily true?

I~ There is no root of the derivative
p' between two real roots of the
polynomial p

2. There is exactly one root of the
derivative p' between any two real
roots of p

3. There is exactly one root of the
derivative p' between any two
consecutive roots of p

4. There is at least one root of the
derivative p' between any two
consecutive roots of p

4 8 4
(3 6 1)%%#@3%%
2 4 0

faesy HreygEt # F wle-ar ImeTg

82

1 LAY - 71 1
I P ) “ Yo o9 }
. 001 0 10 0
* 4 0 1 t (n Lo



26.

27.

27.

28.

28.

Which of the foliowing matrices has the same
row space as the matrix

4 8 4
(3'61)?
2 40
2 R |
L hod 2 G
1
0

2 o 46

o
==
]
S

A @6k UF U qUiE Bl Ao
k
o E:E)! " @ e e ¥
1. k o [N A
3. k* 4,
Let k be a positive integer. The radius of

"k
convergence of the series E?:a% Rids
| g 9. Rk
3 k* e
n X n HHATT 3Tcdg

{3
1
1

o |
F AROE &

n
il 2. (—1)'5'
el 4. |1

e |x].x ¥ AT ITaaw | quft
fafese sar &1

The determinant of the n X n permuta-ion
matrix

A

29,

29.

30.

30.

b e 3.
e 4.
Here |x] denotes the greatest integer not
exceeding x.

-
i

A % (b} TW {c,) TEdlaS FEASH F
A § | A GgIEl fu(x) = bux + cax? &
ITHA & adias W W 0 T
THTAAD: IoARd g & v
TS U g wfdey §
1. lim,,.b, =0andlim, .c, =0

Z;\=1 i.bul < o and E?‘Ll | Cnl <o

3. U O qUiE N & HiEacd © e
@l n>N& T b, =0 TU

¢, = 0%l
4. lim,,,.c, =0

Let {b,} and {c,}be sequences of real
numbers. Then a necessary and sufficient
condition for the sequence of polynomials
fa(x) = byx + cpx? to converge uniformly
to 0 on the real line is

1.  limy_ by, =0andlimy ,cn =10
2. T2 bl <oamd Xglcs) <
3. There exists a positive integer N such
thath, =0andc, = 0foralin >N

4, lim, ,,,ch, =0

RO

1 14x 1+x+x?

1 14y 1+y+y?

1 1+z 1+z+2°
hF TA B

L. @E=y)z-x)y—x)
(x=y)x—2)(y—2)

(x -2y~ 22 —%)°

4. (P=yHot -2 -xY)

!-J

1ad

The determinant

1 14x 14+x+x?
1 14y 1+y+y?
1 142z 1+4z+2%

1s equal to



31.

31.

32.

32.

L E=y)z-x)(y—-x)
(x=y)x-2)(y-2)

(x = ¥)2(y - 2)%(z - x)?
(x? =y (¥? — 22)(22 - x2)

A Lo

et F P ouwm 2x2 |iFAy Mgy ¥,
Pt sEE wgve oftad & afs pep
ACHA® TSGR 1 ar P & Hiereros
Al

1 areafas §

2. UF g & dgeh afeay §

3. UF g & howa

4. "UF 1§

Let P be a 2 X 2 complex matrix such that
P*P is the identity matrix, where P* is the
conjugate transpose of P. Then the
eigenvalues of P are

real

complex conjugates of each other

reciprocals of each other
of modulus 1

:«th-—n

fwT Jmeggt # ¥ e Iy R W

1 1 0 1 1 0
1 0 2 0] 2. [0 2 1
0 0 1 0 0 3
1 1 0 1 0 1]
3 0 1 OJ 4. [0 20
0 0 2 0 0 3l

Which of the following matrices is not
diagonalizable over R?

(1 1 0 : [1 10
L. 0 2 OJ 2. |10 2 1}
0 0 1 0 0 3
1 1 0 1 0 1
3 0 1 0] 4. 10 2 0]
0 0 2 0 0 3

10

LqﬁE‘IUnlt-z ]

3. Q@ WQ(V2V2,Y2)#F s-fawan 4 aifr
& 9aT Ry
1. 4 2 8
3. 14 4. 32

33.

34.

34,

35,

35.

36.

Find the degree of the field extension

Q(v2, V2, V2) over Q.
. 4

3. 14

8
32

2
4,
A B op(r) = g+ @,z + -+ a,z" AT
q(z) = byz + byz* + -+ b, z"  WiFFAH qgue
Bl TR ap, b, YFAR wiEww wEmd § ar

) 0 9% 3R 5@ W

q(z)

a b
L. wL 2. =2
by ap
a (41
3. L 4, =2
bl a;

Let p(2) = ag + a;z + -+ + a,z" and
q\z) = b1z + byz* + -+ b, z" be complex
polynomials. If ag, b, are non-zero complex

numbers then the residue ofz-% at 0 is equal
to
ag Pi
1. By 2. I
ay _ag
3: 5, 4. =

e Hagat & vw &7 6 vRIRen r@dae
T 4 x4 YorAvh smegEt & wEE A,
g o 3-R 3T fr TR &

1. 3 2. 81
3. 243 4. 729

In the group of all invertible 4 x 4 matrices
with entries in the field of 3 elements, any 3-
Sylow subgroup has cardinality:

L. 3 2. 81

3. 243 4. 729

FHIT THE S H TYRAAT T 67 wear §
L 12 2 i

3 10 4. 6



37.

38.

38.

The number of comjugacy classes in the
permutation group Se is:

Bl - 25400l

3.5 1B 4. 6

R FEuat F v aAead § A Hagd @

UF WA OF O Wil S HE

t
1. 38 2. 64
3. 69 4, 8i

The number of surjective maps from a set of
4 elements to a set of 3 elements is

|30 2. 64

3. 69 4. 8l

e B 2, = {12,..) O QO &
AT € | A

1, =R W ag qireafad & aRT Z;
W IYEATE FEAfAE § |

1, =T, T ARl Fife, i FER
{[(:1<x<bkbeZ}u
{{x:a<x<b}:a.bEZ+}

arel witeafad
7, = fafawa wifeufa=r &
& .

T, # T3 Ol T3 =13
Ty F T, 09 T3 = T3
T, £ 0l T, =Ta
T =it =13

it B e

LetZ, = {1,2,...} be the set of positive
integers. Let T, = subspace topology on Z,
induced from the usual topology of R,

1, = order topology on Z, i.e., the
topology with base
{{x:1<x<b}:be€Z}U
{(x:a<x<bhab€eZ}

1, = discrete topology.

Then

1. Ty#FT13and T, =173
2. T1 * T and T4 = 13
3. 7, FTzand 7y = T3
4. T =13 FT3

11

30, @ B A= odEl § 3TH 398 § IR
At et & U &5 F Mot FAF G E
ar =t sraEEl ¥ &7 | oI R F R

FeT3 Y dEw §
i e o SaTE
I 490

39. Let G be the Galois group of a field with nine
elements over its subfield with three
clements. Then the number of orbits for the
action of G on the field with nine elements is
1o 13 T S
B 06 4ot g

40. T BF YPa.z TR @AY O Aoh ¥
GIiED limnqma';:l:R >0 ¥ A & op
od d W T ¥ oar wma Ao

T opim)a,z" £ 3o A g

1wl 9.\
5 Rd 4, R+d

40. LetYY a,z™ be a convergent power series
such that lim,,_, a:“ =R >0. Letpbea

T
polynomial of degree d. Then the radius of
convergence of the power series

Yoo p(n)a,z" equals
R 0.
3. Rd 4.

41. 1eR ¥F fou dmr A FAET
2 4%y dy %
X ax2+2x d:+ly—-0,

x € [1,2]]_ i)
y(1) =y2)=0
¥ o & faart) B Fuat § ¥ S

e &7

I, TF A, € R f¥aca § anfe e
i A> A, F T (P F & AT
el El

2. (A€R:(P)F TH IS & £} R
T T O IEeAE ¢

d
R+d



41.

42,

42.

2
P Ltdy=0, xe[12]

12

. T x€e(1,2] F AT f(x) 2 0% @ry
el daa oo £1(1,2] o R & forT,
FOLERF U (P) & vw aw o
H HfeTeT & A [P fue o ¥

4. TR Qe RFT IRT ¥ Ay (PO &
a UFHT: FaaT g B

For A € R, consider the boundary value
problem

dx? } =P
y)=y@2)=0
Which of the following statement is true?
. There exists a Ao € R such that (P;)

has a nontrivial solution for any 43.
A > 2.
2. {A € R:(Py) has a nontrival solution}
is a dense subset of R.
3. For any continuous function
f:[1,2] > R with f(x) # 0 for some
x € [1,2], there exists a solution u of
(P;) for some A € R such that
f]z fu#0.
4. There exists a 1 € R such that (Py)
has two linearly independent
solutions. 43,
A F y:R- R @sada & aur
HILHE, .
dy
= =f0), x€ R}
y(0) =y1) =0
FT TATUTT AT §, S@l f1R - R T
faferes daa wam ) ar 44,

L. yx) =0 Hﬁaﬂ'{muﬁxe{m}
2. yufeg g

3. yfeRaw ademr

4. 2 fEg ¥

Let y:R — R be differentiable and satisfy the
ODE:

L= () xe na]
y0)=y(1)=0

where fiR - R is a Lipschitz continuous
function,

Then

1. y(x)=0 ifand only if x € {0, 1}

2. yis bounded

3. yisstrictly increasing

dy
4, ﬁ 1s unbounded

AT P:R-> R, P(x) = ay + ayx + a,x*

Ueh E'E"TE 9 Ay, Q1,0 ERTAT @, = 0 &

Y|

A B = [ P(x)dx —=(P(0) + P(1))
Ez=f01P(x)dx—PG-)

zri%mxemmrmmﬁ,a‘r

Lo |E | > || 2. |E| > |E|
3. |Ey| = |E| 4. |E5| = 2|E|

Let P:R — R be a polynomial of the form
P(x) = ag + a;x + a,x?, with

Gp,ay,a; € Rand a, # 0.

Let £ = [} P(x)dx — ~(P(0) + P(1))

E, = fgl P(x)dx — P G)

If |x| is the absolute value of x € R, then

L |E] > |E)| 2. |Ey| > |Ey]
3. |E| = |Ey| 4. |E| = 2|E]
HLHE.

du du
up*+q* +x+y=0, Pei =5
a?f&trmtﬁza?mm%mm
&
19 _ _dy _  du _dp _dg
S1=pd T -1-qp? T 2pPuszg? 2w 2g
n dx _ dy du —__dp _ dq
“opu 2q ~ 2putzq? ~1-p3 T Z1-gp?
dx _dy_du_dp _dq

‘up? g2 T ¢ x v

4% _dy _ au _dp _ dq
‘2q  zpu T x+y  pZ gp?



44. The Charpit’s equations for the PDE

45.

45.

46.

Z Zz _ = E‘i = -a—u—
u_p +q +x+y 0| P ax-g ay
are given by
1 oy 0ty g du _ dp _ dq
©o—1-p3 T —i-qp? T 2p%u+2q®  2pu 2g
. dy o clvdy dp dq

2.

2pu 29 2pu+2q®  -1-p3  —1-gp?
Cenil et AR e SRR |

WP ge 0 X

g ey aw o oup
20 Zpun xXEy . p* o ligpt

A % y0o)-R @A I FHA@

aFeAg § aur

y(x) + [y (x — s)y(s)ds = x3/6 T FATUA

e gl ar

L y(x) =z [ s%sin(x - s)ds
2. y() = % Jo s*cos(x — s)ds
§onovigplop) e _[st sin(x — s)ds

4, iylay= f:s cos(x -'s)ds

Let y: [0, 00) — R be twice continuously
differentiable and satisfy

y(x) + f:(x - s)y(s)ds = x*/6.

Then

L (@)= %f: s3sin(x — s)ds
y(x) = % Jy s3cos(x — s)ds

2
5 i) = fnxs sin(x — s)ds
4, Sy = f:s cos(x — s)ds

Ty v & @Y RO § e & wde
AqFad: TRd T geddE & UF Rz &
IR # e | IR ard-giae &R #iocv
B, el c T I &, AlGa &ar g, @

- ct
L ‘w=gil4et]
2. v=2[1+e7
— 94 _ et
3 v=Z[l-e™]

—_3rq _ et
4. v==[t—e]

13

46.

47.

47.

48.

Consider a body of unit mass falling freely
from rest under gravity with velocity v. If
the air resistance retards the acceleration by
cv where ¢ is a constant, then

1: v='§[1+e“]
2. v=§[1+e'“]
3. v=§[1-—e“t]
4

Collipe
v-c[l e]

Felaich
JO) = y*() + f, ¥ (@)dx,
y(0) =1

@y € C3([0, 1], & oy 3 Rt | ARy
' y WiAT & &, a

1. y(x)=1—§x2

2 y(x)=1——§x

3. y(x)=1+-:-x

4,  yx)=1+ %xz

Consider the functional
JO) = y*() + fy y™?(x)dx,

y(©0) =1
where y € C2([0, 1]). If y extremizes |

then
. yx)=1- %xz

2. yE)=1-:3x

3. yx)=1 +%x

4, yx)=1 +§x2

A B ulx,t) = e“Xu(t), v(0) =1 & WY,

du _ 2u
at ax3
FTUF EF BI A



48.

I u(x, C) s Gm(x—mzt)

2

!‘\J

U(x, C) e~ e[mx—w
3, ulx,t) = eluixtate

4, H(I, f) pas ema(x—r)

Letu(x, t) = e'“*v(t) with v(0) = 1 bea
solution to

du a%u

%= = Then

I u(x,t) = elox-o?)

2

2, u(x,t) = elwx-w
3. u(x, t) = elo(x+w?t)

4. u(x,t) = el@w'x-0

49,

49.

A & XXX, U0,0),0>0
w8 vE anfow HAT A R
Xa) S X@) < -+ S Xy FF widedT & 6
& forv ar s=fdaa smeasr 7, = 28 aur
Tp = (") X & a1 F Ry

cn

ar
Var(T5,) _
noven Var(Ty)
1P 0 2. 1
3. co 4, 12

Suppose X;, X5, ... X,, is a random sample

from U(O, 9), 8 >0. Let X{l) < X(z) =

+« £ X(n) be the order statistics. Consider

the two unbiased estimators for

6: T, =2Xand T, = "T”) X(ny- Then
Var(T,)

im =

n-o Var(T;)

l. 0 2 1

4

3. o

A & XX, dw X, T@Ag aen
oA dta anfes @ ¥ ol
B U H, qTOA 1/2 HT TF Aol acaT

8l 2x2 3megg A=G: ,33) & an #
i & |, p(asgeeAoiad) sad wam
3

. 0 %, A
3. 1/4 4. 3/4

Suppose that X3, X, and X; are independent
and identically  distributed random
variables, each having a Bemoulli
distribution with parameter 1/2. Consider

. _ (X1 0
the 2 X 2 matrix AH(XZ Xa)' Then,

P(A is invertible) equals
I. O 2. 1
3. 1/4 4. 3/4

g \&@s Wramwa gaeer e &4
z = —2x — 5y & wiaegyt

3x+4y=25x20,y20

% s wgr w4 R # @ @

&?

I QI &l &1 GHea9 R §

2. GHI gl F AT IRET §,
T S FIAH F ot

3. gean A (0,5)W wrEr e #

4. gzas @ (3,0) T 9T S §

Consider the linear programming problem:
Minimize: z = —2x — 5y

subjectto 3x +4y =2 5,x = 0,y > 0.
which of the following is correct?

1. Set of feasible solutions is empty.
2. Set of feasible solutions is non-empty
but there is no optimal solution.

3. Optimal value is attained at (0,%).
4. Optimal value is attained at G, 0).



52.

53.

53.

n SHISAT ST HATE {uy, uy, ..., u,} § ITAT
n& e We aeE, GENE & 91y,

@ o §Ea 87

n 2n—1
i ( o )
e

How many distinct samples of size n can be
drawn with replacement from the population
{us,us, ..., u, } of n units?

Lo ot 2. (2nn_ 1)
(znniT 11) ksl

TR femor gafaar fr genfaar & afeor
# s Foe & g Nes afEnfea O
120 GET I TF FET ARToEd W TH
24 % Ul wHEl A e @R o ofg
et # & &/ s A um wHg Ho
Tarl W OReEH F I HHE W
IERoHA: INT AR FAA ITEHE A
fFanfoT frar @ & 3Tweg & e @
Rreror ofaf = srvamr w@sh R
TF & UodmA faud & Iuaer ) a9
aelr wemdt v ofF g%, e s ol
qarfera &y Tl qur 3 difea Y e
Al % gH UE admior e ¥ B oFw
F3fr Rrevor /TS gaea: e 8

yaRrse @@t & IeETHa ¥ I FEAFAT

FIfe 4 &
1. 60 2. 100
3.1 4. 460

For testing the effectiveness of four
teaching techniques, five teachers of a
college were involved. A class of 120
students was divided into 5 groups of 24
each at random; one group was assigned to
each of the five teachers. Each teacher
further divided his/her group into four
equal subgroups at random, and used one

54.

35.

technique per subgroup. All of them used
the same course material. After all the
classes were over, 2 common examination
was conducted and the marks were noted.
Suppose we want to test whether all the
four teaching techniques are equally
effective. What is the degrees of freedom

associated with the residual sum of
squares?

1. 60 2,100

3 119 4, 460

A & Xy, Xy, .. T HH WS AR
W IRRSH W gl A & X, ~N(un, 02)1
an, wilsar & X, & o JFHaEia gar §
afg aur a7 afg

l. =0 Y g2>2

2. Upy—-2 U -0

3. pp— 0 T o FHING g §
4. oF -0 TUT u, AAERA BT &

Suppose X4, X5, ... arc random variables on
a common probability space with
Xa~N(in, 62). Then, X, converges in
probability to 2 if and only if

Un, = 0and ¢ — 2

Up = 2and 62 -0

i, — 0 and o? converges
g2 - 0 and u, converges

o oyit~ms Gy

A= & @ i ¥ AT, E(x) =0 aur
Var(X)=1 & WU Faaaad. odr
TuTEAE: dfta IRReE W X, Xy, ..
oA FS, =X, ++X, BAad &
@ (x) T ARG JEHD AqEecd o H
FOAr T W Bl A P M x>0 F
foIT limyy o0 P(—nx < S, < nx) 30F HHAA

5
L 20(x) -1 2. o)
3 1 4 1-0(2x)
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56.

57,

Let X3, X5, ... be independent and identically 57,

distributed random variables with E(X,) = 0
and Var(X;) =1 for all i. Let S, =X, +
++ X,. Let @(x) denote the cumulative
distribution function of a standard normal
random variable.  Then, for any x >0,
limy o P(—nx < S, < nx) equals

. 2¢(x)— 1 2. d(x)
3.1 4. 1-d(2%)

A & ATCT g U URECAS  WEWaWOT

Mg L JaFd U p-fRrav wamng dea

¥ el w3 o fr aefow

A Xy, o, Xy B| TE FUT BT

Lo (X = w)'E7 (X, — p) FT | T
HC &1 FE T daT &

2. XX'&T p ¥aaadar ifear s et
qeT Bl

3. Za(Xi— p) (X; — p)' T n &I
Fifear &1 e e

4, X+ X, qW X, - X, TGaAd; @ed
gl

Let X3, ..., X;, be a random sample of size n

from a p-variate Normal distribution with

mean g and positive definite covariance

matrix I. Choose the correct statement

I. (X;—pu)'E71(Xy — p) has chi-square
distribution with 1 d.f.

2. XX' has Wishart distribution with p d.f.

3. XX, —p) (X; — w) has Wishart
distribution with n d.f.

4. Xy + X, and X; — X, are
independently distributed.

A R X~N@O1) O ¥=xRITA
YWMWN(ax,I)%, 0O<a<lw®
Ul §& g7 Y ® X W gaElg a1 §

a?

a
3 m 4, Tt

Suppose X ~ N(0,1) and the conditional
distribution of Y given X = x is N(ax, 1),
for 0 < a < 1. When we regress Y on X, the
coefficient of determination R? s

L. .@t* 2.
a a?
S e B R

A fF ox awr v 5-Al,  uiEg
mmﬁlmﬁmmﬁrﬁ#ﬁa-w

rad g7
. EX)= Z,EXIY =y)P(Y =)

2. VX)) = E,VXIY =y)P(Y = y)
3. PX=x)=Z,PX=x|Y=y)P(Y=y)
4. EXY)= T,yEX|Y = y)P(Y = y)

Let X and Y be integer-valued, bounded
random variables. Then which of the
following statement is FALSE?
I E(X)= L, EXIY =y)P(Y =)

V(X) = Z,VXIY =y)P(Y = y)
PX=x)= L, PX=x|Y =y)P(Y =¥)
E(XY) = £, yE(X|Y = y)P(Y = y)

& woN

A & x~carat (4),A>0 | AW &F A5
qg g U0, 1) ¥ AR x =0 9fET R
ST ¥, & WEAE 0 < A5 3 IR

aifsar &

1. 05 2. 1
e-ve 3 2
e-1 e

Suppose X~ Poisson (1), A > 0. Let the prior
distribution of A be U(0,1). If X =0 is
observed, then the posterior probability of the

sct0<i£S§is

1. 05 2. 1
e 4 2
e-1 e



60.

60.

UF goad # caftyd e HEURd $RA W
uig =ufdd A,B,C,D Yl E qRieceda: @or
m%lﬁﬂmw%ﬁ,qmam

@ o R ¥ i B
bR 9. qyp
CAAT 4. -1/4

Five persons A,B,C,D and E are seated at
random on eight numbered chairs which are
arranged in a circle. What is the probability
that A and B are separated by at least 2
chairs?

SR 8 2,
3. Al 4.

1/2
1/4

1T ' / PART 'C '

-

61. AT & f, RUT T Had: Haweeld bl

61.

¥ A R
L=lim (f(x)+f'(x)

WIRAT I IR 0<L <o & A e

FUAr & ¥ Pl w0 T

1. A lim,, f'(x) & 3fe&aca g, & 98
0 ¥l

2. AR lim,,, f(x) T AT &, @ T8
L&l

3. AR lim,., f'(x) FT 3T&aca g, ar
lim,,, f(x)=0 ¥l

4. TR limy, f(x) T e &,
limyne f'(x) =L &l

Let f be a continuously differentiable function
on R. Suppose that

L=lim (FG)+f'@)

exists. If 0 < L < co, then which of the
following statements is/are correct?

$/55 CSI/14-4CH—2A
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62.

62.

63.

If lim,_,o f'(x) exists, then it is O
If lim,_, f(x) exists then it is L
If lim,_, f'(x) exists then
limy_,e f(x) =0

4, Iflim,_e f(x) exists then
limye f'(x) =L

D o

Us JREd ITEATAT 5 & fow aur v
Tag gl @A (X, d) A TH fig x &
v, &6l & d(x,5) = inf{d(x,y):y €5} Bl
e Fuel & § Sa-avd T 8

1. IRSHEGT & aUr d(x,$) >0, A x,

s T 9o fawg A6l §

afe s fagd & @ d(x,$) > 0@t x, §

& TF o fawg e &l

3. WRSHIT ¢ qWd(x,5)>0aS, x

@ e i aRan

4. ST & U d(x,5) =0 x €S &l

9

For a non-empty subset S and a point x in a

connected metric space (X, d), let d(x,5) =

inf{d(x,y): y € §}. Which of the following

statements is/are correct?

1. IfSisclosed and d(x,§) > 0 thenx is
not an accumulation point of §

2. IfSisopenand d(x,S) > Othenxis
not an accumulation point of §

3. IfSisclosed and d(x,§) > 0Othen S
does not contain x

4. IfSisopen andd(x,S) =0thenx €S

e & {a) U Gl dEant e
ity PR adee sma oo
X = (Qrs1 — Ar)/ Q1 vl =T s A
¥ FT-aR T
1. @t n2>m & AT,
b 1A £ | —%’;-‘ l
2. W n=>m Fr AHTacs § T
N X >%%l
3. N5 x, & aRfda @wia o
FiFwaRa &
4. TP, xp, o TE FTERA o
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63, Let {a,} be an unbounded, strictly increasing

04,

64,

65.

()

2

Suppose that P is a
degree n in one variable with real coefficients
and K is a real number.
following statements is/are necessarily true?

scquence of positive real numbers and

X = (Qper = Q) /Qpyq.
lollowing statements is/are correct?

Which of the

. 1
Foralln >m, ¥R_ x, >1-4m

n

o 1
)-k———m X > 2

3. Xk=1X, converges to a finite limit.

4. Yik=1xy diverges to o

" & op wwmagvaﬁ. 1T n
m.wm#,maﬁa:gvmtmm
K U aredfds Tear ¥ ar ey suat &
¥ FT-HRA TeTET: TE B

AW nFAE W K>0,a8 W x, R
FT HIEACT & AfF P(xy) = K exo ¥

o nfowa & qurk <o, ar o X ER
F1 3fedca & AfF P(x,) = K e ¥
fel et Qs nawo<k <1 &
fed x, e R&T 3T & arfs
P(xy) = K e¥o &

e nfaww & qwrk e R, A o

Xo € R®T HR¥AT § afdF P(x,) = K e¥o
gl

66.

monic polynomial of
Then which of the

Ifn is even and K > 0, then there exists
Xo € R such that P(x,) = K e*o 67

2. Ifnisoddand K < 0, then there exists

Xp € R such that P(x,) = K e*o

3. For any natural number n and

0 <K <1, there exists x, € R such
that P(x,) = K e*o

4. Ifnisodd and K € R, then there

exists xo € R such that P(x,) = K e*o

A & E R F O swwEeaw ¥ ar
HAIF BT xR - R Hag ¥ AR
T A Ay

There exists n > m  such that 65

66.

67.

| EHga gl

2. E faga &

3. E Wqa aur Rge =t §
4. ES @ ¥ga & 7 ar faga ¥

Let E be a subset of R. Then the
characteristic function yz: R — R is
continuous if and only if

. Eisclosed

2. Eisopen

3. E is both open and closed

4. E is neither open nor closed

W%Awmﬁanxnaﬁmm

€ A AA=AA'= |, nxn THAF

g et wuRt # @ Sl smaeTwa:

|er &

. (Ax,Ay) = (x, Y)\Vx,y € R"

2. A% gl wffwerioes Ao +1ar-1 §

3. A#r 9fFadr R™ &7 Ud wO@TART
difes ImuR T #)

4. R W A fasoeT &

% Let A be a real n X n orthogonal matrix, that

is, A"A=AA*= I,, the nxn identity
matrix. Which of the following statements
are necessarily true?
I. (Ax,Ay) = (x,y)¥Vx,y € R®
2. All eigenvalues of A are either +1 or —1
3. The rows of A form an orthonormal

basis of R"
4. A s diagonalizable over R

A & X vw Aee gAfe §oawr A
f:X> R UF Hdd Gl & AT % 6=
{(x,f(x):xEX}fWﬁ'@'lﬁ?g'l ar

l. G, X% §ARY ¥

2. G,R FT HAE ¥

3. G, XxR T FHEd ¥

4. G, RXX & FREA &)

Let X be a metric space and f: X — R be a
continuous function. Let G = {(x, f(x): x €
X} be the graph of f. Then

S/55 CSI114-4CH—2B



8.

69.

G is homeomorphic to X
G is homeomorphic to R
G is homeomorphicto X X R
G is homeomorphic to R X X

gt e e

AfRa e ARt X, = (€[o1], I1y)
T X = (C[0,1], W-Na), STET C[0,1] T &

Haa aaaE AW Godl o afew wafte

F ffeee wtar & auw o f =[] If©ldt
T I flo=sup{lf(®)l 1t€[01]} & T
) AW B ox, U X, ¥ Rga e
TS A U, 99 U, &1 ar

1. U U& 39EEedd U, §

2. Uy, ¥ U& 39aHad U, &l

3. Uy, U, & §AW B

4. & @ U,F 39GHAT Uy, &, A A

U TF YA U, B

Consider the normed linear spaces X; =
(c[o,1], Ii-;) and X = (C[0,1], I-l),
where C[0,1] denotes the vector space of all
continuous real valued functions on [0,1]

and Il f ly= fy If (D)1,

Il f o= sup{lf(t)] | t € [0,1]}. Let U; and

U, be the open unit balls in X, and X

respectively. Then

1. Uy isasubset of U

2. U, isasubsetof U,

3. Uy isequalto U;

4, Neither Uy is a subset of Ujnor U; isa
subset of Uy,

A B F[01]F[0,1] F 3T F TR

IUAT o ¢l T FuEt # & sl

e B

1. [0 ofiffee: w6 gt & sramar
w3 SE f F Haa gen wigd

2. [01]% 7orirae: #§ figsit & sromar
| SO £ Had g A

3. f & QA FARGAEAT g6 BTl

4. f@ AAT FAGHENT AT AlgA|

69. Let f be a monotonically increasing function

from [0,1] into [0,1]. Which of the following

statements is/are true?

1. f must be continuous at all but finitely
many points in [0,1]

2. f must be continuous at all but countably
many points in [0,1]

3. f must be Riemann integrable

4. f must be Lebesgue integrable

. A R A, R U 39EHed £l e

ot F F FE- T Fa € F A

wed 7

1. ARRT® & & Had Geel IR ¢

2. A¥ W HGRA (x,} T T HEAN
AR B, S A & U g W
woaRa ¢

3. A¥ [0,1] W IOEHF TH Had boe
T AT &

4. A¥(0,1) W oS H$ Haa au
YR B A8 g

0. Let A be a subset of R. Which of the following

properties imply that A is compact?

1. Every continuous function f from Ato R
is bounded

2. Every sequence {x,} in A has a
convergent subsequence converging to a
point in A '

3. There exists a continuous function from
A onto [0,1]

4. There is no one-one and continuous
function from A onto (0,1)

A B A UF 5x5 3megE § W
ITegE A® UF wiAfe @geel HIegE B
OO AT Bl AW R oA W B W
Sifar A r auwr s & e FuEr A A
i T |8 287

1. ssr+1
2. r—-1<s
3. s=r-1
4, sS#71



71.

72.

73.

73.

20

Let A be 5 x 5 matrix and let B be obtained
by changing one element of A. Let r and s
be the ranks of A and D respectively.
Which of the following statements is/are
correct?

. s<r+1

2, r—1<s

3. s=r-1

4, g7
59 8 74

3;7;13-,1=(1 8 z)mm HIAr & ‘
9 1 0

L. Aq—ﬁsmﬁv%mns\gamﬂm

wiafeal quiia §)

2. det(A) fawsm ¥
3. det(A) 13 ¥ e &)
4. det(A)F FH-U-FH A WY srarr

5 9 8

The matrix A = (1 8 2) satisfies: 74.

9 1 0
l. A is invertible and the inverse has all

integer entries,
2. det(A) is odd.
3. det(A) is divisible by 13.
4. det (A) has at least two prime divisors.

:n#%f,mﬂwweﬁmfmﬁa

s v & A A tRew wwaer 7

T:R > R,i =127 3aca ¢ afr wofr

@.p €R® F AT, f(a,p)=T(a)Ty() A

I. rank f=1 ]

2. dm{peR:EMTaecR® & AT
f@p)=0}=2%

3. fua wiAfARea ar wor ;ifafRae
&l

4. {a:f(a,a) =0} w1 2% s Has
I H 7s.

Let f be a non-zero symmetric bilinear form

on R® Suppose that there exist linear

transformations 7;: R® - R, i = 1,2 such that

for all a,B€R? f(apB)="T,(a)T=(P).
Then:

l. rankf=1
2. dim {f € R3: f(a,B) = 0 for all
a€R3})=2

3. f is a positive semi-definite or negative
semi-definite

4. {a:f(a,a) = 0} is a linear subspace of
dimension 2

A 5 ATEH3 x4 T bUF 3 x 1 3R

& orad el wfafear quiis &1 At i

AT Ax = b UF VARG BT &1 ar

. Ax =b &l U& qUiid & ¥l

2. Ax = b UF IRAT & B

3, Ax:ﬂ«%‘ﬂ?{ﬁﬁﬁq‘?ww
s IMUR 9RAT gaf ¥ siafise ¥

4. TR b0, A AF Y U B

LetAbea3 x4and b bea 3 X 1 matrix

with integer entries. Suppose that the

system Ax = b has a complex solution.

Then

l. Ax = b has an integer solution.

2. Ax = b has a rational solution.

3. The set of real solutions to Ax = 0 has
a basis consisting of rational solutions.

4. If b # 0 then A has positive rank.

Rt et # & #a-d, SRer AR T
01 0

(0 0 0) & AR @Y

0 0 0

0 0 1 0 01
1 (D 0 0) 2, (U 0 1)
0 00 0 0O
01 1 0 11
A (0 0 0) 4. (0 0 1)
0 0 0 0 0 0

Which of the following matrices have Jordan
canonical form equal to

0 1 0
(0 0 0)7?
0 0 0



76.

76.

7.

77.

78.

21

0.0 -1 0 0 1
1. (0 0 0) 2. (0 0 1)

0 0 0 0 0 O

L JEs S | 4 Sk 8l |
3: (0 0 0) 4. (0 0 1)

00 0 0 0 0

AW AT 4 x 7 aATAS MG § T

B U 7 x 4 A&dias 3ege ¢ afs aB=1, 78

BT Ly, 4 X 4 AHAS HTETE &1 Pt F o

HIA-AVE FAM FE 8/e?
1. rank (4) =4
rank (B) = 7

2
3. YEIET(B) =0
4. BA=1, 3@ I;, 7x 7 AcHAF IE &

Let Abea4 X 7 real matrixand Bbea 7 x 4
real matrix such that AB = I,, where I, is the
4 X 4 identity matrix. Which of the following
is/are always true?

1. rank (4) = 4

2. rank(B) =7

3. nullity(B) =0
4

BA = I3, where I is the 7 X 7 identity 79.

matrix

v giifAg e gty oot & |
IgEARET U,V aur wH R = d

FleT AT A B2

. Un(V+W)cUnV+Unw

2. Un(V+W)oUNV+UNW

3. UnV)+WcecU+W)nV+Ww)
4. UnM+WoU+W)nV+W)

For arbitrary subspaces U, V and W of a finite
dimensional vector space, which of the
following hold:

L. Un(V+W)c UnV+UnW

2. UnV+W)o UnV+UNW

3. UnW)+WcecWU+W)nV+W)

4 UNN+WOU+WINV+W) o

AT & Mn(f()a#'slf#wfaw#:ga—?f
W nxn gyl & gARe A [Afdse
A Bl TH oAU IR
A=(Ay) e M,(K), o Toag &, @

@& AFRT TiMLK) - M (K) S

T(X) = AX ¥ R sar &, w Rl
trace (T) = n YL, 4y
trace (T) = XL, Xiey Ay

T?ﬁfGﬁ%ﬂz i
T hAoNT g

AW

Let M,,(K) denote the space of all n X n
matrices with entries in a ficld K. Fix a
non-singular matrix A = (Aij) € M, (K),
and consider the linear map 7': M,,(K) —
M, (K) given by :

T(X) = AX.
Then:
1. trace (T) =n}l, A,
2. trace(T) = XiL 1 X1 Ay
3. rank of Tis n?
4. Tis non-singular

afere/Unit - 2

for d ale-mra w0 22

1. Bl o quites o & Rl Sy o, Q &
HfE n & &7 RBraRer = afeaa gl

2 muﬁ‘i{\”ﬁﬂ?nmmmw,ﬂ}ﬁ
Faar Kk & 3ffdca € afs Fck
T K, F&h 39T [K:Fl=n & Y
et ¢l

3. A TF K, [K:Q] =4F ®@Y Q&
T Mot AT E | AT AT L
afeE K2 L2Q,[L:Q] =23 L,Q &
U IMear fAEoT &1

4. QF TH oy fawavor Kk § mife
[K: Q] 9RfAT =16r &1

Which of the following is/are true?

1. Given any positive integer n, there
exists a field extension of @ of
degree n.

2. Given a positive integer n , there exist
fields F and Ksuch that F € K and K is
Galois over F with [K: F] = n.



80.

80.

3.
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Let K be a Galois extension of
with [K:Q] = 4. Then there is a

field L such that 81.

K2 L2Q,[L:Q)=2and Lisa
Galois extension of Q.

There is an algebraic extension K of Q
such that [K: Q] is not finite.

e T R[x], m&:mwmﬁang

aoa & A W1 © R[x] 0 TqorsTaer ¥

ar
I,

e qur Faw AR 1 vF PEAR
IS JUTSATEe §, o & 1
3feuss JueTaer &

afe qur Faw afe s aeg
R[x]/I, R &7 Feqhny &, & & 1 &
sfRass aoraTad ¥

gie qur Faw A 1= (f(x)) & S
f(), R 9T T WA FAgHoig
TEUE §, aF & 1 v 3fRess apuremas

el 82.

aﬁmmwﬁ:wmagqa
f(x) € 1 77 3T ¢, s og
<2 g @ &/ ww 3Ravs qoemEd

&l 82.

Let R{x] be the polynomial ring over R in
one variable. Let /] € R[x] be an ideal. Then

1.

2

= N

I is a maximal ideal if and only if | is a

non-zero prime ideal 83.

I is a maximal ideal if and only if the
quotient ring R[x]/I is isomorphic to R

I is a maximal ideal if and only if

I = (f(x)), where f(x) is a non-constant
irreducible polynomial over R

I is a maximal ideal if and only if

there exists a nonconstant polynomial
f(x) € I of degree < 2

81.

00010 0
000010
00000 1 o -

3'“15100000*
01000 0
001000

e T A § sl B

1.+l 2. =1

3. +l 4, -—i

Which of the following are eigenvalues of the
matrix

cCoOroOoo
(= = = N -]
_FOoOoOoOooOoo
COO0O0 O
cCooorro
ook oo

il

—i

A & G U I-anaelr g §1 oA 3w

T B Tl &
I 25 2 55
3. 125 4. 35

Let G be a nonabelian group. Then, its order
can be:

1. 25 2. 55

3. 125 4, 35

AN & X ={(ab)ER:a*+b*=1)}R* &
3T THE ged B AH B X > RTF
WW#I ar:
1. ufafews () @ &)
2. wfafaww (f) d@ea &
ar I Faenr 3@ AUROT F R gutey
& ¢ B = wfafes () RiET &
4. f Uk TE & '
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84.

84.

85.

85.
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LetX = {(a,b) € R?:a®? + b? = 1} bethe  86.

unit circle inside R?, Letf:X — Rbea

continuous function. Then:

1. Image (f) is connected.

2. Image (f) is compact.

3. The given information is not sufficient to
determine whether Image (f) is

bounded.
4. f is not injective. 86.
AR B f(2) = T80 anz" TH AT Al

Foled § aUTr TS U aEdias 6l gl ar
1. 3% lanl?r®™ < supp=lf (@)1

2. supp=lf@I* < Eieolanl’r™" v 87,
@ n 2
3. Tesolaalr™is ;I:"lf(relﬂ)l de

4. suplf@IF < = [27If (ret®)| do

Let f(z) = $%-0 @, 2™ be an entire function and
let  be a positive real number. Then

1. Enﬁolanlz e < SUpjzj= rlf(2)|2

2. Suplzl:rlf(z)lz < Zn=0|a“|2r2n
co 2 2
3. Peplanlir?t = =1 Ifre®) do
1 r2 2
4. supp=f@1 < - [ |f(re)"d6 g7,

A oA= (_xy i)%‘?ﬂ x,y €RF,
afF x2+y?=1 8 o & o TR &F
. R stn1 & AT

n_ [ cosB sind :
oy (—sine msﬂ)GlBT

x = cos(8/n),y = sin(6/n)
tr(A)# 0
A=A

88.
C W, A T fasol 3eqg & §H99 &

W

e R
LetA = (—y 5
x2 4+ y% = 1. Then we must have:

1. Foranyn>1, A" = (-Cglsr?ﬁ igg)

where x = cos(8/n),y = sin(8/n)
2. tr(A)#0 88.
A=At
4. A is similar to a diagonal matrix over C

), where x,y € R such that

(¥3]

A R G T 45 FT 0F TAE &
|, G& UH IITG FC 9 H ¢l
2. GF TF ITEHE IMC 9 H ¢
3. G UF YHARY ITHHE A 9 FE
4, G TFH THHARD STEHE I 5 F E

Let G be a group of order 45. Then

1. G has an element of order 9

2. G has a subgroup of order 9

3. G has a normal subgroup of order 9
4. G has a normal subgroup of order 5

A R ¢ W £ UF FET R ol §
Fur 7 R C # uw faga aur IReg
TEead Q¢ AW &

S={Ref(z) + Imf(z)z€An)

et Fywt F § FiF-F7A 3ETH

&
R # 5 U& faga 7= &

¥

2. R# S U% Hgd WA ¢

3. € & UF faga @He9d S ©
4. R#S F fagwa FHAAY E

Let f be an entire function on C and let  be
a bounded open subset of C.

LetS = {Re f(z) + Imf(z)|z€Q}
Which of the following statements is/are
necessarily correct?

1. S isanopensetinR

2. Sisaclosedsetin R

3. Sisanopensetof C

4. §isadiscrete setin R

AR B ulx + iy) = x3 — 3xy? + 2x. AFT
weeit vy § fRad T, ¢ Wu+iv &
g‘m’m%m??

v(x +iy) = y* —3x? y+2y
v(x+zy)——3xy y3 42y

v(x +iy) =x* —3xy? +2x
vix+iy) =0

B

Let u(x + iy) = x> — 3xy? + 2x. For
which of the following functions v, is
u + iv a holomorphic function on C?



49,

89,

20.

Lo v(x +1y) = y? - 3x%y + 2y
2. v(x+iy) = 3x%y — y3 4 2y
3. v(x +iy) =x% - 3xy? + 2%
4. v(x+iy)=0

A R Rx] @ anafs agual &

wieer wafe @t fifdse awar ¥

AT & b Rlx] = R[x] Wﬁﬁ]’i’

Df = :—f_v;' @l Aféee @ar &

D T g

D 3mEsTeHs )

[ Rlx] - R[x] #r 3ifeaea & arfy

DEE)) = 1,vf &

4. E:R[x] - Rlx] F7 3feaea ¢ afes
ED(f) = f,vf &

L b2 —

Let R[x] denote the vector space of all real

polynomials. Let D:R[x] — R[x] denote

the map Df = ::—‘;, Vf. Then,

. Dis one-one.

D is onto.

There exists £: R[x] - R[x] so that

D(E(f)) = f,vf.

4. Therc exists E: R[x] — R[x] so that
E(D(F) = f,vf.

L.s.)‘l‘\}

AW & ¢ 9v [ UF GIT AT were &

H]ﬁ’ﬁ?g(z)=ﬁ§-)_ %Imm#ﬁ

FRT-AVY Wi

l. Hf&rm#‘rzerma;ﬁ-'rtrf(z)eﬁ%a‘r
f=g &l

2. Tg g
zE {zl:’mz=0}U{zl!mz=a}H’ﬂT
fFdr a > 0 & RTf(2)er & argmsh
zea:z):ﬁrcrf(ﬁfa):f(z—-m) gl

3. gfe wair
zE{z{!mz=0}U{zl!mz=a}FmT
fdli a> 0 & RTF) er & ar T
z€C & AT f(z+2ia) = f(z) &

24

&.

4, ofg gshr
z€ {z|lmz =0} U {z|llmz = qa)Tur
fvdr a >0 & B f(2) erY @ woir
z€CH AT f(z+ia) = f(z) &

90." Let f be an entire function on C. Let

g(z) = f(Z) . Which of the following
statements is/are correct?
l. if f(z)ERforall z€e R thenf =g

2. if f(z) € R for all
z€ {zllmz=0}uU{z|lmz= a},
for some a > 0, then
f(z+ia) = f(z—ia) forallz € C
3. if f(z) € R for all
z€{zlimz=0}u{z|lmz = al,
for some a > 0, then
f(z+ 2ia) = f(z) forallze C.
4. if f(z) € R for all
z € {z|lmz =0} U {z|Im z = a} for some
a>0, then f(z+ia) = f(z) all zeC.

Lﬁ{ﬁ!’cfumt-:i j

91.

A & P,Q [-1,1) W gRenfa dag
aEdfa® AT BT § aar
ug[-1,1] - R,i=1,2 ®.}NT.

PO 4 Q)u = 0,x € [-1 1]
dx? dx o A

& gor g, S u 20,u, <0TUr

u(0) =u,(0) = 0 & HATHIA & ¥l u,
odr uz,ﬁmﬁﬁlﬁ'ﬁ? w ﬁfﬁ"?
T g1 ar

w, T u, VRS FEay &

u; AT u, IR g &

H x€[-1,1] ¥ AT wx) =0 &
FExe[-1,1] & T wx) =0 &

AW o~



91.

92.

92.

93.

o5

Let P, Q be continuous real valued functions
defined on [—1, 1] and u;: [-1,1]-Ri=
1, 2 be solutions of the ODE:

dZu du il
E'{' P(I)a— + Qx)u=0,x € =1 1]

satisfyinguy =2 0,u; S0 and

u,(0) = u;(0) = 0.

Let w denote the Wronskian of u; and up,
then

1. u, and u, dre linearly independent 93.

2. u, and u; arc linearly dependent
3. w() =0forall x€[-1,1]
B w(x) # 0 for some x € [—1,1]

WLIH. dF

L= (1+x?y teR
%: —(1+x)x, tER
(x(0),(0)) = (a,b)

arua;g'a%:

1. ¥aa I (a,b) = (0,0)

2. Y 8 (a,b) e Rx R& oI
afs @l teR & faU

x2(t) + y2(t) = @® + b* ¥ 94,

4, afed xzft)+y-2(t)—roo, AWt -
AR a>0aUb>0 &

The system of ODE

dx _ 2
dt-—(l+x Jy, tER
dy _

sl 2 -
= 1+x%)x, teER

(x(0),y(0)) = (a,b)

has a solution:

1. onlyif (a,b) = (0,0) 94,

2. forany (a,b) E RXR

3. such that x2(t) + y2(t) = a® + b for
allteR

4. such that x2(¢) + y*(t) > @ as
t »o0ifa>0andb >0

w=u(x t) B W= @ Af FAEET W
ﬁaﬁ?rlﬁ?z—‘:+u§—z=0 XxERE>0 F
BT u(x0) =uy(x), xER; up F far

o Gedt @ RE-EE 39,
FifxeR aur t>0 & @€ ¢ &
u(x, t) A/

s uo(x) = 1-!-7
2. wx)==x
3 up()=1+x2

4. ug(x)=1+2x

Consider the Cauchy problem of finding
u = u(x, t) such that

du ou
-a;-i-ua— Oforx€ER,t>0
u(x,0) = ug(x), x€ER

Which choice(s) of the following functions
for wug yield a c! solution u(x,t) for all
x€R and t>0.

up(x) =

L Tt
2. wlx)==x

3 ugle) = 1422
4, ug(x)=1+2x

A % y:R- RALIFA.

2
E'%_}’=E“I,xER]
Y e
y(©0)==(0) =0

& UF g gl al

|. R T yU& #gdH 91 &l
2. R Wy 9i@g Bl

3. ety =4

4. N ety() =1

Let y: R — R be a solution of the ODE
d?y

e s e — —-X
o e *,x€ER
_ 4y i
y(0) =22(0)=0
then

1. y attains its minimum on R
2. yis bounded on R
s 3 ]
3. Joae ) =3
4. ¢k

e G R)



95.
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96.
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A B rawe FHFEIOT y' = 2y: y(0) =
1#T y(¢) WU &%ar %1 @ n > 1 @y
h>0 & AU qe 3ifray Rfy
)’n_)’n—t_ly“; y°= 1 aHT g

r =

.eﬂﬂhtﬁvwmmﬂ%m 97.

1

2, e"""ﬂ?ﬁm:rwagqaaﬁnm

3. ei"ﬂtmwmmmaﬁam

4, eAnh tmwamwhang
Ll C T

Let y(t) satisfy the differential equation
y = Ay; y(0) = 1.
Then the backward Euler method, for n =1

andh >0
yl‘l":n—:l . )vyw_ Vo = 1

yields

L. a first order approximation to eAnh
2. apolynomial approximation to eAnh
3. arational function approximation to

4. aChebyshev polynomial
approximation to e Anh

FE A£0TWMax0 % v A

-3

u € c([0,1]),

u(x) +§j:lx = slu(s)ds = ax + b
FT WHUS T ¥ A u swa oy
HAYTST HTar ¢

1. :x—z';--f-luiﬂ

d?y

7.3 ;-—Au=0
du A .1 x—g

3. dx"zfu _-—Ix_slu(s)ds-aa
du = A .1 x—s

4, P nh—_ﬁu(s)ds=a

98.

Letu € ¢2([0,1)) satisfy for some A # 0 and
a*(

u@) +3 [z = slu(s)ds = ax + b
Then u also satisfies

d?y _
1. prey +Au=0

d?u
2. a—;-—lu-‘—'ﬂ

du 1 1 x—g
3. i ol—;—_;-iu(s)ds-—a
1 x-s

du A
g ) (s)ds =a

A R el e 2y 2" 2,

xER,t>0;u(x,0)=—x2,xeREHTB?»T%

u=uy(x,t)| ar

1, u(x,t) &, ¥ x € R 37 t>0%
e sftaem &

2. FT>0TWx#0 ¥ AT o7
t=t" |lu(x,t) » o0 |

3. 8t x € Raur wsfr t<1/4 &
Rruix,t) <o ¥

4. FOXERTUO<t<1/4 %
feru(x,t) >0 #

Letu = u(x, t) be the solution of the Cauchy
problem

.
- =) =1 XERL>0
u(x,0) = —x2 XER

Then

L. u(x, t) exists for all x €ERandt > 0.

2. Ju(x,t)| > o as t — ¢* for some
t*>0andx # 0

3. u(x,t) <0forall x € R and for all
t<1/4.

4. u(x,t) > 0 for some X € R and
0<t<1/4.

nﬁ%f:mﬂmwaﬁmmgﬁ

AT Bt f(x) = 0% vF 77 # uy

F v =g # R o ¢ 5

L AR 9() = x - f()/f'(x) & R
e Ry gty &1

2 mm%+%=o$m

U WO FT HT IEerw QA B



98.

99.

99.

100.

3. g) =x+f(x) ¥ e faga &g
geRrfed &l
4, g =x-f(x) ¥ v g g

geRgied &l

Let f: R — R be a smooth function with non-
vanishing derivative. The Newton’s method
for finding a root of f(x) = 0 is the same as
I. fixed point iteration for the map
gx) =x—f(@)/f'(x)
2. Forward Euler method with unit step
length for the differential equation

3. fixed point iteration for

g(x) = x + f(x)

4. fixed point iteration for

g(x) =x—-f(x)
Ff xRt >0 & AT At %
u(x,t),%:—:+-§“;+2$=0 T FAT
F Bl

u = e p(t) T TH §, v(0) =0T
v'(0) = 1 & WY,

1. raeEa: IReEw &

2. fu(x, t)| < et T FATUA g

3. M aREe B

4. x ® areen gl

Let u(x, t) satisfy forx € R,t > 0
d*u , du i S
E—;+3‘r—+25‘—2—0.

A solution of the form u = e'* v(t) with
v(0) =0andv'(0) =1

1. is necessarily bounded

2. satisfies u(x, t)| < e
3. is necessarily unbounded
4. is oscillatory in x.

TF AEOT @ ¢(xy) =0 W R
(x(t),y(t)) & Ty IfRlid & FT W
Ryl af T (x(0),y(0)) H (x(1).y(¥)
% t>0 ¥ fav afada & afF sEH
T Fol FgwaARd €,

27

-100.

101.

101.

102.

# ¥
L =X
¢x Py
2. x2(0) + y2(0) = 22(z) + y*(1)
3. ity =0
4. 2*(0)==2"r)

Consider a particle moving with coordinates
(x(t), y(t)) on a smooth curve ¢(x,y) =0.
If the particle moves from (x(0),y(0)) to
(x(1),y(r)) for T >0 such that its kinetic
energy is minimized, then

* y

. ===

2. %2(0) +y%(0) = #*() + y*(7)
3. xpy+ydy =0
4. #2(0) = 22()

forelt AU Gt [ & g x W JaHos &
WFad & o e gfewsedl # ¥
e Ore 2 & @ AR 9w o(h*)®)?
L fi(x) = (E2RI@

h

f(x+h)—f(x—h)

'
2‘ f (x) = 2h

' 3f(x)~4f(x—h)+f(x~2h)
3 fl@)= -~

' —3f (x)+4f (x+h)-f(x+2h)
4' f (x) oo Zh

Which of the following approximations for
estimating the derivative of a smooth
function f at a point x is of order 2 (i.e. the
error term is O(h?))

B

' fx+h)~f(x—h)

/ 3f(x)=4f(x—h)+f(x~2h)

-3f(x}+4f(x+h)-—f(x+zh)

iy -

(3%

d

PN

Tt B y(0) =y =0, [y x)dx=1
F1 g y € C2([0,n]) Far T T
wE JO) = [ @) day =2 #
T A ¥l Al y & FhT §
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L ykx) = ﬁslnx

2, y(x) = -—\Esinx

3. y(x) = ‘Ecosx

4 y(x)=- Jécosx

Lety € C2([0,n]) satisfying

Y(0)=y(m) =0 and ["y2(x)dx =1
extremize the functional

JO) = [y (@) ax; y = 2
Then

L. y(x)=‘/§sinx
2. y(x) = —-ﬁsinx
3. y(x)=\/§cosx

103.

103,

A= X, x, wr X 2 3, N(u, 1) Steveiear

&, T 3 ¥, R o g
&1 oo *t fy g, =YL, X ¥ B

# ¥ AW smmemma: e &

L Cov(X; —3X, + 2X,,%,) = 0
2, ptaaﬁaaam#a?m%m- =
e afEw Ly

3. Var(X,) < Var («\’1+2xg+3x,+‘..+,,xn)

nin+1)
2

4 u ¥ AU ARl gdivy gfEssr @y
ST X, gl

Let X3, X,, «»Xn,m 2 3, be a random sample
from N(y, 1) population where U is

unknown. Define X, = 237 X, Which of
the following are necessaily true?

1047

104,

105.

CDV(X1 - 3X2 + 2X3,X-‘n) =(
Cramer-Rao lower bound for unbiased

estimators of y is %

B =

3. Var(X,) < Var(x1+2‘r=+3xz+---+nx,,)

n(n+1)
2

4. X, is a function of any sufficient
statistic for

ITEyT AR [1,2,...,100}33?@%
YT TR | A R s 2 qur
2] U qEY & WY W9F @y ¥ oaur
Jarurd 2i -1 AT 2/ — 1 39T HOF @Y
& W ij=12.,5 & R 3K 7 B
Pi3 > 0.0 > 0w > o ar

I A @ sty ¢
2. AT @er Iwadt ¥
3. 3TEYr 8 gt ¥

4. EEUT9 GeRratt ¥

Consider a Markov chain with state space
{1,2,...,100). Suppose states 2i and 2j
communicate with each other and states
2i—1and2j-1 communicate with each
other for everyl,j =1,2,..,50. Further

suppose that p_.fs) >0, pﬂ) > 0 and
P52 > 0. Then

1. The Markov chain is irreducible,
2. The Markov chain is aperiodic,
3. State 8 is recurrent.

4. State 9 is recurrent.

T B O fxl) = e x>y (e
—0 < p < oo TUT 4 I B) gFd @ @
T T wEETa: T FEUEAE: sfe
VBT X,,X,, ..., X, ¥ AL R LT
T Ty =2X,), 5@ X, “YATH  FHH-
Sfaedst &1 Hyip=0 Tm Hy:u>0 &
TOETT T o W, To<a<id & A
T Ry T 2 ot A @ B& an
# Ry
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A: TRET, >, TR C, a0 & afF 106. & X, X,, X,, ... ¥a0T AEiees o §
PV, >C)=a,Yy~72 & |Y, @ H, E(X,) = 0a Var(X,) = k & y| 7 &
FIEHER F Sp=X0. Xy @ F€ n - oo,

B: TRET, >C, TaC, 87 § afd 1. mﬁmﬁi‘;z—,o
P(Yz > Cz) =4a, Yz""zi * m, HT Ho

oY —-—;E -0
F IENFHRT F
- SnXn

ar o Fuat & @ FAd A B 3 m#?i——'o

. ATY Bal X a & 9T g 4. e # St

2. A USTANRC: dFddd Tl a5l

i 106. Let Xy, X5, X3, ... be ind d d
! . Let X4, 4;, /X3, ... be Inaependent random

3. W RRITeT:. | SERTAe X o variables with E(X,) = 0 and Var(X,) =k
OEToT & LetS, = Y7., X, .Then, asn — oo,

4. fouir @Hc'-ll

e o Lt 1 3,,2—»0mprobablllty
AFAR B
2, 'Z,z - 0 in distribution
105. Let X,,X,, ..., X, be independent and

identically distributed observations from 3. s"sﬁ‘ — 0 in distribution

the distribution with density
fxlp) =e * M x> 4, S_m — 0 in probability

where —oo < u < oo and g is unknown.
Let Ty = 231, X; and T, = 2X(4) where
X(1) is the smallest order statistic. To test 107. A & ¢) Rl aRRoF W @

Ho: u = 0 versus Hy: u > 0 at level a, HINTEIUT-FoA & O e A @ Fla-3 o
where 0 < a < 1, consider the two tests A HTNFETOT-Far &7
and B given below. I @l ceR & BT £ = [$OF
A: Reject Hy if T; > C; where C; is such 2. @ teR&F AT £(t) = |p(t)]?
that P(Y; > C;) = a with V;~22 3. @ teR & AT £(t) = p(-1)
B: Reject Hy if T, > C, where C, is such 4. TN teR F BT @) =pt+1)

that P(Y; > C;) = a with Y, ~ 1%

: : 107. Let ¢p(t) be a characteristic function of some
Then which of the foIlowmg statements are randtﬁlgn) variable. Then. which of the

id? : b :
valid? following are also characteristic function?

1. f(t) = [¢p(t)]? forallt € R.
1. Both A and B are level a tests " ;EK% = I[ggtg?z forall t € R
A is the uniformly most powerful 3 £06) = $—8) forall LER :
level o test i o5 ;
3. B is the uniformly most powerful 4 74 =9l e i R
level a test
4. B is more powerful than A at any 108, 79 % wEE 9 ‘EI if @A A
u>0 X1, X, X; T X, TEAT TUT FAUTHATA

dfeq aefeos v &1 ar



108.

109,

109.

I. P{X4 > max(Xl,Xz) > X:) =
2. P(X, > max(X,,X;) > X,) =
3 P(X4 > X3 > max(Xl,Xz)

)=
4. P(Xy > X3 > max(Xy, X,)) =

-8 @I o=
Nl"‘

Suppose X3, X;, X3 and X4 are independent
and identically  distributed random
variables, having density function f.
Then,

L. P(Xy > max(Xy,Xp) > X;) = %
2. P(X4> max(Xy,X;) > X;) =
3. P(X4>Xs > max(Xy, X,)) = =
4 Py > X3 > max(Xy, X)) = 1

N, Ay, A, ... FAT aIEdfas AT aRfos
W @M PN = k) = (1-p)pk,k =
0,12,.. FFT0<p<1,TU {A;:i=12 w}
AT U9 WaUEAE: 4T qiEg
el W F wF JgFEA § AR

0 ifN(w) =0
k

X(w)= Z‘A‘j lfN(w)=k!k=1’2'"'
=

ﬁmﬁm-ﬁﬁmm:wﬁv

L X ofEg aefos ox &)
2. XH ANUSAS BT m,

— _(-p)
My(t) = -t ER,

TE my, A,FT ITTSTAE BerT ¥
3. X AHAFETO-FAT o, ¢
= _(-p) ;
‘f-'x(f) s l-Pw.q(tJ't € R:m DPa,

AT HTRFRIOT BT ¥
4. 0 & IR-IR X FARAT ¥

N,Ay, A,,... are independent real valued
random variables such that
PN=k)=(1- %, k=0,1,2,..

30

110'.__

110.

111.

where 0 < p <1, and {A;:i =12 ..}isa
sequence of independent and identically
distributed bounded random variables. Let

0 ifENw) =0
k

X(w) = ZA)‘
f=1

Which of the following are necessarily
correct?

ifN(w) =k, k = 1,2

. X is a bounded random variable
2. Moment generating function m x of X is
(1-p)
1=pmy(t)
where m, is the moment generating
function of 4,.
3. Characteristic function @y of X is

__(-p) ;
ox(t) = Troa't € R, where ¢, is
the characteristic function of Ay

4. X is symmetric about 0.

mx(t) = % i = ]R,

A 7 X vF aefRos ¥ afy
EX)=0,E(X) =2T@WMEX ) =4 & ar
. EX®) =0

2. P(X20)=1/2
3. X~N(0,2)

4. X rafear | & wry ofteg B

Suppose X is a random variable such that

EX)=0,E(X?)=2and E(X*) =4.
Then
1. EX3) =0

2. PX20)=1/2
3. X~ N(0,2)
4, X is bounded with probability 1.

g o 0
HEWEOT 3NSYE | 0%p 02 o%p | JEA
. 0 % o2

F Y Feear |, st

2 ave
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02> 0,p>0 &l A O T FUAT A | FF-R

e &2

1. p<%

2. WUH AT UcH § AMEAd Tl
SEEAT FEIOT & I - B

3. gfad AEE UTEh WA U4 Al
AT TH F IFEEHATIA B

4. SUF B AT GCH TR AT
Tl FAHTT TEOT F AT
Z(p+VZ) &l

111. Consider a 3-variate population with
g iag%p D
covariance ~ matrix aip g otp
0. oS0
where 62 > 0,p > 0. Then which of the 1y12.
following statements are true?

ok
{ p<\f_§

2. The proportion of the total population

variance explained by the first principal
LA
component is ——2

3. The second principal component is
uncorrelated with the first and the
third principal component.

4. The proportion of the total population
variance explained by the first
two principal components is

Z(p+v2)

112. AT ¥ 97 % &R AuRor & o R&ftar
AT B ¢l AU B#H Jaa & TH
FeOIT H n=12 AT & 9RT & AW
at Rt & R AT o | A
(X0, Yi)seee, (X, Vo) & AT &, STET X(s R
ATERT Y T A9 vF v/s AU B @R
Ry T AT @ Pt WA ) sEE
e A @a g & #Age # IR’
AT 9T Y FAET 97 AR @ §ear §,

e (X, V), s (K, V) & FHEUTHATA:

dfeq & gl & FeNger &l

Hy: AT ATaTB & #1§ 3R 61 &

FATH

Hy:faf A &1 goen # R B A
foway g & Bl

& gderor & AU s gheror wifcafwar

# ¥ - 39gFA &

L (y>X)1<ismi<jsnad
Trei(x, ;) 1 T

2. WHY AFA H Y VIOl i wifer &
qETHA

3. (%> X), 1<i<n d T (X, Y)
# e

4. Y-X

A and B are two methods to determine the

levels of mercury in fish. In a study to
compare A and B, amount of mercury was

- measured using both methods on n = 12

fish. Let (X1,Y1),...,(Xp,Y,) be those
measurements, with X/s standing for
method A and Y{'s for method B. It should
be noted that the size of error in
measurement can depend on the amount of
mercury, S0 the observations
(X1,Y1), ..., (Xp, ¥,) may not be identically
distributed. To test
H,: There is no difference between methods
Aand B
Versus

H,: Method B typically gives a larger reading
than method A,
which of the following test statistics are
appropriate?
1. Number of pairs (X;, ¥;) with

(%> X) 1<isml=sj<n
2. Sum of the ranks of the Y observations

in the combined sample
3. Number of the pairs (X;, Y;) with

(i> XD, 1=1en
4. Y-X



113, A& @& Y SFW GHAT § N, (0, 1) &

113.

114,

114,

115.

HAHIOT ST & T A Uvg B

q T F wr B

. X AB=o0% & vavud vy
Tadad: dfeq ¥

2. TR Y'(A+B)YF FE-I% weet & ar
Y'AY Uq y'BY Tadaa: dfea ¥

3. YA -B)Y & wé-ad g

4. Y'AY U Y'BY & Frd-adf g ¥

Let Y follow multivariate normal distribution

nxn

Gﬂﬁa,maﬁqgtﬁla‘rﬁmmﬁﬁﬁ
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Nu(0,I) and let Aand Bben x n symmetric,

idempotent matrices.

following statements are true?

I. IfAB = 0, then Y'AY and Y'BY are
independently distributed. _

2. IfY'(A+ B)Y has chi-square /'
distribution then Y’AY and Y'BY are
independently distributed.

3. Y'(A - B)Y has chi-square
distribution.

4. Y'AY and Y'BY have chi-square
distribution.

AT IaEnr @A gea v At
YA & AU wwEw dedt f s @

A & |
1. 10 2. 1
3. 2 4, o

For a Markov chain with finite state space,
the number of stationary distributions can

be

b S
4 oo

I. 0
3. 2

Then which of the

115.

mﬁ%amm:rnﬁrawva‘@mnﬁr

>0 JFT THF M/MWI ufFg e #F

X(t)=¥AT t W a7 & st 9 Fer ¥
T 3ue T w . A & T =

116.

lime o P(X(t) =k),k=0,1,2- | fo=y &

PlA-7 T &

{X(t)) U ST¥eT FUr FROr 9ikar &,
St AL A, = Ak =0,1,2,.. UF
AT T gy = b = 1,2, ... & QT
{X(t)} U Seter v FROT wfpAr ¥

St a4, =2,k =0,1,2,... qur
Yo7 TIfaa uk=i;k=1.2,u. & ary|
e T Fad AR 4> A% daiT
dea (m )@ 3ieaca ¥, awr a@F,

ST (3) TF Suihdr de ¥

e IHAaTem UH AEE T & AWEF O
9fFd & grar &, & @ 3 sHer

F Tl Fel ST (2u) JFd T
WU &TaT TWar &l

Let X(t) = number of customers at time ¢ in

the system in an M/M/| queueing model with

arrival rate 4 > 0 and service rate u > 0. Let
M = limpo PX() = k), k=0,1,2

whenever it exists. Which of the following

are true?

L

{X(t)} is a birth and death process with
birth rates 4, = 4,k = 0,1,2,... and
death rates y, = p,k = 1,2, ...

2. {X(t)} is a birth and death process with
birth rates 4, =%,k = 0,1,2,... and
death rates y;, = -;-, k=1,2,..

3. Limiting distribution {m,} exists if and
only if 4 > A, and is the geometric
distribution with parameter (ﬁ)

4. If an arriving customer finds exactly
one customer, then his total waiting
time in the system has an exponential
distribution with parameter (2u).

w1 Yaw wfawe @« et

= 20 + ﬁ + €y

2=B+2y+e

Vs=80+P+y+e



116.

117.

SR 6,0,y FAG WA & U 6,656
ATET 0 7T 3R THIOT gl
mmﬁamfﬁﬁ?gﬁm?laﬁ‘ﬁlﬂ
FUAl § ¥ -9 T §2

1. 6,B3aU y IHAT Bl

2. 86—y IHENT &l

3. 2y — 26 3HAAT &l

4. 0+y NHEANT ¢l

Consider the linear model

yl -_ 29 -+ ﬁ + El

Y2=B8+2yte

Y3 =0+ 4y +es

where 8, B, y are unknown parameters and
€4, €4, €3 are uncorrelated random errors with
mean 0 and constant variance. Then which
of the following statements are true?

1. 8,B and y are estimable

2. 6 —y isestimable

3. 2y — 28 is estimable

4. @ +y is estimable

A 6 AT n F ' Yiagy e aRfAT
SAEEAT N SHISAT, SEl N>n g § &=
YA UF HURY Aeieod  Jioddd
carT fawren Ser ¥ owr oufad g @
HIA FETTS T F Ufdey AT F j A
fafése frar Srar & | 39 A & 87
SHS ¥ TG U W A y, B Tad &,
aur A9 (N —1) sHepar § faar ufewumga
& Udh WIURYT ATiead, JAT p & gfaee
fawea § awr oufaa sEed ¥ "I
FITT T & gfdedl Ay & oy, &
fafése i g1 afenfa ¥

ty = Ny, t; = (N — 1)¥o + y,, Vi = Var(ty) a1
V, =Var(t,)| e & | FlF-8 39T
Tl &2

|, FIEEAT IETRS & foIT t, IATRAT &
2. SAEETT IRTHhA & v ¢, 3EEEa §

S/55 CS1/14-4CH—13
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117.

118.

3 Roanas o

n N—-1

WUT%‘I
4. V, <V, 8fn,N & fAT|

= FAEEIT

Suppose a sample of size n is drawn using
simple random sampling without replacement
from a finite population of N units where
N >n and denote the sample mean of the
study variables corresponding to the selected
units by y. Now suppose we know one
variate value y; corresponding to one unit
and draw a simple random sample of size n
without replacement from the remaining
(N — 1) units and denote the sample mean of
the study variables corresponding to the-
selected units by ¥,. Define
ty = Ny, t; = (N — 1)y, + y1, V4 = Var(t,)
and V, = Var(t,). Which of the following
are necessarily true?
1. t; is unbiased for population total
2. tyis unbiased for population total
3 W= NZ;- Tv—lwhere a? = population
variance

4. Vp, £V, foralln, N

@s afdA= E(Y) = XB, Cov(Y) = oI Sgl

X 3AT n X pFM, P r < p & TF HYg

¢, W faat o B FuE # & S99

TERTHAT TeT &7

1. e XS woal & GHead @A

r &1 T gier A f AT Far B

Fo Y #ew e & v afr

E(cY)=0% o 0¥ TF Gaal I'fo S

HHAAT 761 6l

3. afg gt {@s wea g ey &,
ar=p ¢l

4. E(c'Y) = 0gad ®eal 'Y F FHIT
faar » $r wfgyr wafse @i @
T &l

o
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LIS Consider the Linear model LY )=

119.

119.

XB, Cov(Y) = oI where X is a matris of
size n X p having rank » < p. Then which
ol the following statements are neeessarily
true?

[, The set of estimable linear functions
form a vector space of dimension 7,
ITE(c'Y) = 0 for some nonzero vector
¢, then there is a function U'f which is
not estimable.
3. Ifall linear functions I'B are estimable,
thenr = p.
4. The set of functions ¢'Y with
E(c'Y) = 0 form a vector space of
dimension r.

(]

T 3UIETE A, B T C gFd & 2’ ag-
3T AT WX faE| A B e svER
W & & ax wfasfodt & @ @st &
frtaa fafdse @ o &

| sfagfa 1 | s | sfefas | st g |
(n b () a () a () b
a [S b c c b ab a
be ac ac bc ab ac be c
abe  ab abc  ab abc be ac abe

= # ¥ Fla-8 sramswa @ B

I T§ WYOT HFOT T UF IeTET
2. "RAFid 1 F AB "R
3. ufasfa 2 & Ac ¥R B
4. 9P 4 #F ABC FHRa ¥

Consider a 2* factorial experiment with three
factors A, B and C. Suppose eight treatments
are assigned in two blocks of each of the four
replicates in the following way.

| Replicate 1| Replicate 2| Replicate 3| Replicate 4 |

(1) b (1) a (1) a () b
a c b £ c b ab a
bc ac |ac bc |ab ac |[bc ¢
abc ab |abc ab |abc bc |ac abc

120.

120.

Which of the following are necessarily truc?

I~ This is an example of complete
confounding

AB is confounded in Replicate |
AC is confounded in Replicate 2
ABC is confounded in Replicate 4

Jh-LnJ_hJ

A 6 Xy, X, ., X, TOET TS GEUIEATT:
afed @Epel (0) &, STET 0<f<1qWn>1
gl A R 0 @7 qduees T 0<0<1
F Iwd A ¥ oRefyd ® F os=
F=1X,-. ar J = ﬁm*uﬂ a’

l. 6% 9geg-ATey @1 Hi¥aeT 78 &

0 & UYT-ATEY F Hieaed P

3. 0F NRT-ATET HT H¥Aca E qur S F
st AT & U STUTA Siidear
IFAF ¥ ag JfOway §

[

4. 0F TU-ATY F W¥aca L auwr s &
FT AT & AT ITaaHw FriEar
IFerR W IF HUFAT &

Let X;,X3,..,X, be independent and

identically distributed Bernoulli (8), where
0<6<1and n>1. Let the prior density

of 8 be proportional to —h%;_),o <6<1.

Define S = 3L X;. Then valid statements
among the following are:

1. The posterior mean of 6 does not exist:
The posterior mean of 8 exists;
The posterior mean of 8 exists and it is
larger than the maximum likelihood
estimator for all values of S;

4. The posterior mean of @ exists and it is
larger than the maximum likelihood
estimator for some values of §.



