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a9 B @ argw gar & | g9 gem glasr ¥ v & @i (20 A’ 7+ 40 ar
B' + 60 w7 'C' # ) a5 RAwey yov (MCQ)Ry v & 1 amvast s 'A' # &
fsaa 15 sl w1 'B' # 25 gt aor v 'C' 7 @ 20 g¥ @ 9w @9 & | AR
AefRa & aifre geaf & Sav v 7v a9 @ yge 577 'A' & 15,977 'B' @25 aor
arr 'C' @20 Seavt @t g & wft |

HLUAIR. ST GaF AT | faar 7471 & | Y1 VT THY AR Pw FT A7 foraq i
qge I8 g oy & gRasr # gm @ s el & aur wEl @ @de-we T8 & | A
var & @l 3y 3fIoileieYy | St Bie @) gRIT g BT (AdeT B gEa & | g
e @ ALURIAN. Sy gAs @) Al Giwm o | g7 JRa@r ¥ Y% s @ @ foy
s o=t Wt & |

LTIV Tk G9F @ g9 | § QU 7V I G¥ YT Vel THY, AH aUl §9 G
gReeT @7 #HTe oy, \ry & arg-r eI il 3qvg & |

3T ST TR IR GFG § Ao da% @97 ds, gRawr IS Hk W Bl 9
wafera wgﬁayﬁﬁwﬁaﬁh#mwﬁ;wwmaﬁmﬂaﬁ
Rt & & a8 a.yR.9. 9w 9F% # QY T¢ A7) @7 Q¥ W 6 o ae,
YaT 7 BT O pRgev Ravw FT wE ae | sqgea 78 @ 9w, foraw siad
@ g1, forere ITIPT LYRIAN. TIaIY IS B SVl T, 8 wHdl &
qr'A' 7 g% geT 2 3w, o 'B' ¥ g% ge & 3 ofa ooy 9 'C! F g&dF g
4.75 s &1 & | FAS Tord Gaaw F HOTHd Foaida qrr'A' # @ 0.5 3@ aerr Jrr
'B'# @ 0.75 3@ @ fsar argm | w1r'C' @ Siwl @ fory HOTHS Jodidd A8 B |
grr'A' @ aT'B' @ qE ge @ A9 g% RFey fov v & | §9H W P U@
R#eq & & AT “Walarw g7 & | JIUB FAF YIT FT WE @ wakad g
g & | w'C' ¥ 5% ge7 @7 v " “ve | A’ Reey wE & wad §
ar7'C' % 9% g% @ W fAweql @7 wEl 997 dv 9% & piee g & | 94 Wel
&gl @1 wa= 76l B 4% BIg SHifE Hise Tel Rar v |

THA BN §Y I AT ads! BT GIT NG §Y GV G are ghemat a1 39 3
3~ 14 GRS @ fory S IEvT Gl | 8/

gErRf # Saav a7 ¥F gl @ sfafaT @@ s gw H 7ET forar @Ry |
HAFICY HT IYINT FXT B Il T8 & |

gar e v Bz A< RfFa v ® OMR Sar 79@ & fafoa &)
gidficey @ 7 OMR Tare v3% ®led @ qeerg 39 gwel sladew wiafend o

T waa &

RN Arezm /wwEer & weq # Reafy g,/ 92 G gv A W gHoE g |
daer g I QO AR a@ do7 arer eowreff B & gder gfkaer wrr & G @)
Al & ot |

arreff grer vt 1 SN @ # wenfee
s g /
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HTT /PART 'A'

foeT el & wogt A, & UF A UF H@Edr
o g% & WS HUR T 3 I FRE
FH A gafeyd T g1 FE 3ca] N Ul
RICEIREG I

Al IFFHR A
FEIT, AT HHR H

2

9e ARG
A,B,C D 2. C,B,D,A
A,C,D,B 4. C,D,B,A

w-o 0D P

In each of the following groups of words is a
hidden number, based on which you should
arrange them in ascending order. Pick the right
answer:

Tinsel event
Man in England
Good height
Last encounter
A,B,C,D 2 G
A,C,D,B 4. C

w-gowp

B,D, A
,D,B, A
A & maur pa ua QUi § dfe
m+n+mn=118
ar m+n® AT R
1. Jgfadad: fuiRa @ gem
2. 18
3. 20
4. 22
Let m and n be two positive integers such that
m+n+mn=118
Then the value of m +n is
l. not uniquely determined
2. 18
3. 20
4, 22
AB U& Fed &1 419 ¢l SfaT CD, AB & o &

Tur 38 P W widede Far g IfE Ccp=2
duIPB=1 %, @ ged & B &

2 25
4, 5
AB is the diameter of a circle. The chord CD is

perpendicular to AB intersecting itat P. If CP =
2 and PB =1, the radius of the circle is

foeT o 1 cuarurcHs AT & FHIoT xF:
FAT ATH &2

130
130
130
1. 60 2. 50
3. 40 4. 30
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What is angle x in the schematic diagram given
below ?

130
130
130
. 60 2. 50
3. 40 4. 30

40 f@enf3adt & v @og & 11 ARy a1 o

fre &7 & 9ot &1 R 309 & oF @ A

*W%mﬁ@m%lmmﬂ?
Hﬂﬁﬁgﬁm%:
{ﬁ#’mﬁ(?)wwﬁ. m ST q p Dt
Eﬁ‘rg?r;‘r%gma'&aa]

L (3) 2. 11(3)
3, 29(‘}"1)) 4. (?g)

From a group of 40 players, a cricket team of 11
players is chosen. Then, one of the eleven is
chosen as the captain of the team. The total
number of ways this can be done is

m
[ (n) below means the number of ways »
objects can be chosen from m objects]

- () 2 1 ()
By 29(‘1“1)) 4. (fg)
4G A% & A g 39 v e gfwwor H
WE 354 &, N & A qf 41 3R, 3k v
mmmn#.mmﬁﬁqum
T & ¥ Rg A oAl g A8 ¥ e A
FT HTEHT: T &7

I. 39 3cadr aremeT 7 &

2. 39 gdf Memd & §)

3. 9 gf¥gsr et & §
4. 39 gfavofr avemey F &

Starting from a point A you fly one mile south,
then one mile east, then one mile north which
brings you back to point A. Point A is NOT the
north pole. Which of the following MUST be
true?

I~ You are in the Northern Hemisphere

2. You are in the Eastern Hemisphere

3. You are in the Western Hemisphere

4. You are in the Southern Hemisphere

mwﬁmaﬂ?’fng 4 #HeY d9 TH
P TH 3HRT d FR 9K FSA ¥ FR A

afF 7m/s &1 IR FET FT THERT
1. 4/7s 2. 1s
3. 74s 4. 10/7s

A 3 m long car goes past a 4 m long truck at
rest on the road. The speed of the car is 7 m/s.
The time taken to go past is

. 4/7s 2 15

3. 74s 4. 10/7s

Aaa F # 40 g% MfIT ¥ qur wd==
T A 40 Fer e EoF ¥ gw F
zﬂﬁﬁﬁwﬁnmﬁﬁ?rmm{&m
Premar Smer &1 3w ¥ AeRowa: T
T g Aot @ F A amw R S ¥
afs | AdEE & Ty Mfaat o &
&Toir Mot i Fear

. & # ghe MAt fr dear § g7
2. 'F # whe miadt fr g ¥ e
3. & # ®he mforat fr dear @ w9

4. & T gEem ¥ wfAuiRa

Jar W contains 40 white marbles and jar B
contains 40 black marbles. Ten black marbles
from B are transferred to W and mixed
thoroughly. Now, ten randomly selected
marbles from W are put back in Jar B to make
40 marbles in cach jar. The number of black
marbles in W
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1. would be equal to the number of white
marbles in B

2. would be more than the number of white
marbles in B

3. would be less than the number of white
marbles in B

4. cannot be determined from the
given

information

gl & RS, sAe@r & AR a9d i 10
X 9 Ao FRIER ofgdt & ey F Ry
HACIWT T A, &6 W W A, a7 H&HRF

ged T A; | gfeedt & aa%al 1 F7 §
1. Al‘ﬁA;‘( A3 2. A1=A3> Aj
3. A|>A1: A3 4. A|>A2> A3

Consider 3 parallel strips of 10 m width running
around the Earth, parallel to the equator; A, at
the Equator, A, at the Tropic of Cancer and A; at
the Arctic Circle. The order of the areas of the

strips is
1. A1‘<A3{ A3 2 A12A2> A3
3. A|>A2= A3 4, A1>A2> A3
afe aN =8
eF=1
gH=M
%, ar nS=?
b, T 2, A
3 L 4. K
If aN =8
eF =1
gH=M
thennS = ?
| B & 2. A
3. L 4, K

10,000 ¥ A THr Fasr 3rwoT g § arfe
3d% X U & 3T &1 QT T F

ICEIRGIE -y
. 1B 2. 2213
3. 2223 4. 3334

11.

12.

12,

13.

How many non-negative integers less than
10,000 are there such that the sum of the digits
of the number is divisible by three?

1. 1112 2. 2213

3. 2223 4, 3334

e AfFadt A, B AU C # UF AW 3B
SISAr & aUT ST gA I CH A F qo,
“FYT JH EA™AT T A @, B AT ATA A
O Fgl W C 3ca] A FoT A 9rm| ar ¢
d B ¥ YOI, “AF FT Iea e

B SaTe feam, “A & g1 ar ar 3yer i
. A 2. B
3. C 4. Ffauifa

Of three persons A, B and C, one always lies
while the others always speak the truth. C
asked A, “Do you always speak the truth, yes
or no?” He said something that C could not
hear. So, C asked B, “what did A say?”

B replied, “A said No™.

So, who is the liar?

1. A 2. B

3. C 4. cannot be determined

B R & & gedg gag & @ ogwa:
3 gt Adur B W fya @ ditar o
gy @1 IR T qE WA F AW Bud
iy $r afd, B W Rya 9& & afx $ir
qoar & 3mar §) g8 g oer 3 ReRh, wma
vl g

. AWRW§ 2,
3. BER WEg 4

AFTT @R
B mw Y
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14.
S
,ﬂ/, \\}\
/ \
At + 8
\ /
\ /
e ™ /
Two ants, initially at diametrically opposite
points A and B on a circular ring of radius R,
start crawling towards each other. The speed of
the one at A is half of that of the one at B. The
point at which they meet is at a straight line
distance of
I. RfromA 2. Zfrom A
3. RfromB 4. ZfromB
1107 101
150
10— "'\E__?,fﬂ"“fi" Ve

11
1990 1994 1998 2002 2006 2010 2014

Year

[WIRT & IR 9 a9 & & @ sy &
¥ FF-T7 TE ¢ ¥
I ol wet f T wEwr A iy g8, Tl
qewt @ HEr T 13
2. 2006 % gt # F@of get A 2010 A
ﬁmﬁmqﬁz,@wmﬁgmqﬁ
¥ I3feF gl
3. & SR TR el f qEAT, A
g T HEAT F 50% W IR FH AW
@ R 16.
4. 2006 Fr gerelr F 2010 F T geH A
g6 wfaera gfe, 1998 @ o 7 2002
# g5 Wi gfe @ 3R &

5 25 22
T =8 V14

20,

T P PR T ) R
1990 1894 1998 2002 2006 2010 2014
Year

Based on the graph, which of the following

statements is NOT true?

1. Number of gold medals increased
whenever total number of medals
increased

2. Percentage increase in gold medals in
2010 over 2006 is more than the
corresponding increase in total medals

3. Every time non-gold medals together
account for more than 50% of the total
medals

4, Percentage increase in gold medals in 2010
over 2006 is more than the corres-
ponding increase in 2002 over 1998

tF R 3R arer f@eEr 1« 1 x 1 em’
I Ul WU T FHF TG I FATdT
Jrar &1 Qs v i 98T 4 x4 em’ FOTH
ot g w @ & A 05 om &1 RS

9 fpaey @ust fr argegFar g2
1. 30 2. 34
3. 36 4. 40

A pyramid shaped toy is made by tightly
placing cubic blocks of 1 x 1 x | em’. The
base of the toy is a square 4 x 4 cm®. The width
of cach step is 0.5 cm. How many blocks are
required to make the toy?

1. 30 2
3. 36 4.

34
40

DNA # HTeT 4 &TR&, HUd A, T, GaUr C
F IWTHA F T H I G IU C F U
FAW §, dUT ATE T & U 8t FA ¢l
T DNA o # @ fegdhr weEa
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. & 1000 T &1, 10% G Jod
2. oET$ 2000 AT &TRS, 10% A T
3. SET$ 2000 ATer &TR, 40% T Tod
4. €S 1000 aTel &TRH, 25% C JoFd

Information in DNA is in the form of sequence
of 4 bases namely A, T, G-and C. The
proportion of G is the same as that of C, and
that of A is the same as that of T. Which of the
following strands of DNA will potentially have
maximum diversity (ie., maximum
information content per base)?

1. length 1000 bases with 10% G

2. length 2000 bases with 10% A

3. length 2000 bases with 40% T

4. length 1000 bases with 25% C

IS gEe Y & @Aad gdur 3w 7
60° T 9T IW ST §1 0T 38 W faig A
feua &1 g & gfafdat & dwr &

1. 6 2. 3

3.5 4, I

Two plane mirrors facing each other are kept at
60° to each other. A point is located on the
angle bisector. The number of images of the

point is
1. 6 2. 3
3. 5 4. Infinite

A 0F FAST 10% Fe R G a7 39 TF
AT A 10% FHA T 3T | FAS &
for afd ad & qF Rs. 729.00 U, ar F#s
F e ®1% g &1 Fr qow un

1. Rs. 900 2. Rs. 800
3. Rs. 1000 4. Rs.911.25

[ bought a shirt at 10% discount and sold it to a
friend at a loss of 10%. If the friend paid me
Rs. 729.00 for the shirt, what was the
undiscounted price of the shirt ?

1. Rs.900 2. Rs. 800

3. Rs. 1000 4, Rs.911.25

19.

19.

20,

20.

U&F UH-HIAFAT T ST 3Tad #H 70% T
¥ §a1 & I 3TF o afafee & 10% &0
AHEA BT §, A 3TF LT H FIT

fraer aREdeT gem
1. 3% 2, 5%
3. 6% 4. 1%

A single celled spherical organism contains
70% water by volume. If it loses 10% of its
water content, how much would its surface
area change by approximately?

1. 3% 2. 5%
3. 6% 4. 7%
A
(1) x =4

@2) @ x—4=x*—4*F* AA" 9Y >
&)

G) AT (x—4)=x—-4(x+4)
arAt Ut F (x — 4) F g,

(4) 1= (x+4)

() ar x =-3

HIT AT FEH T &7

. 182 2.

3. 394 4,

283
475

Suppose

(Hx =4

(2) Then x — 4 = x? — 4%(as both sides ar

Zero)

(3) Therefore (x —4) = (x —4)(x +4)
Cancelling (x — 4) from both sides

DH1=(0x+4)

(5) Thenx = -3

Which is the wrong step?

. 1to2 2.

3. 3to4 4.

2t03
4t05
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HIT \PART 'B'

(UNIT- 1 |

21.

21.

22,

22.

23.

A & f: X - X afF Tl xeX ¥ v

f(fx) =x &1 &

. f U qur ImeoRs ¥

2. fUSH R, g HeoeH A

3. f3TeOTEH § Og Uk Fgt

4, g T G & £ eors T
T gl

Let f:X — X such that

f(f(x)) = x for all xeX. Then

1. f is one-to-one and onto.

2.  f is one-to-one, but not onto.

3. f is onto but not one-to-one.

4.  f need not be either one-to-one or onto.

A 6 R f" —2f' + f = 0 & GAUT
FA ¥ A IR IHTFAAT Bl Fr FARE v
¢l el Y &F v - R?2, T() =
(f'(0), £(0))

F @ arrg

1. UHHr JUT IeOeH|

2. UHE G IHTEH el

3. HITOTEH W THAr TG

4. & dr J<oReH, T THET|

Let V be the space of twice differentiable
functions on R satisfying f"' — 2f' + f = 0.
Define T:V — R2 by T(f) = (f'(0), £ (0)).
Then T is

1. one-to-one and onto.

2. one-to-one but not onto.

3. onto but not one-to-one.

4.  neither one-to-one nor onto.

AT
2x

1
lim= | e~t*dt

x=0Xx

23.

24,

24,

25.

25.

26.

. & 3fae a8 &

2. 3d B

3. oI AT & aUT | F FAW B
4. T HEAeT & IWT 0 F WA ¥

The limit
1 2x

lim= | e~t*dt
x-0Xx

x .
1.  does not exist.
2. s infinite.
3. exists and equals 1.
4.  exists and equals 0.

T T A 5w
A &
e

1‘ :E . E a
3. = 4, 1+ ~
The sum of the series
1, 1+2 14243
gy g ar + ' equals .
1. : 2. E

e e
3. 5 4. 1+ 5

R* & faeT sqneqeadt # & siq-a1 wea &2
(R* 1 FH-T Wifeufadr & wasr #)

Lo {2, w0x): I3 < 1,1 <i <)

2. {(x0, % s Xn)i Xy + X + -+ %, = 0}

3. {Crxp . Xp):x 20, 1<i<n}

4. {Guxp X)) 1Sx,<2) 1<i<n)

Which of the following subsets of R” is

compact (with respect to the usual topology of

R™)?

Lo G2z, 00x0): Il < 1,1 < i <0}

2. {(xn g, Xp)ixy + X0+ o+ x, = 0}

3. {(r1xz . %):%; 20, 1<i<n)

4. {(xu%00%) 182,228
1<i<n}

IR IOTH A RYH A F v wgua
F gl =R
I FA-JFHA & qaas 7ol

2. FIg AEAAH HF FAE
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3. ¥ad adfas #A|
4. FA-V-FA UF H{A S aFafas g ¢l

A polynomial of odd degree with real
coefficients must have

1. at least one real root.

2. noreal root.

3. only real roots.

4,  at least one root which is not real.

A & AB nxn3egg & @ & @ Fla-

T (A*B?) & IRNT & TAA &?
1. (trace(AB))? 2. trace(AB%A)
3. trace((4B)?) 4. trace(BABA)

Let A, B be n X n matrices. Which of the
following equals trace(A2B?)?
1. (trace(4B))? 2.
3. trace((AB)?) 4,

trace(AB%A)
trace(BABA)

A & 4, areafas gfaffear arar snfa n &

m X n HEUE &1 Fel HYA H Toi:

1. &l offp & AT Ax = b F7 &F g ¢

2.  Ax =0 S gA el 8l

3. O Ax=b & U& & &, @ d%
afedt g1

4. yA=0FN =R y F v, @0
y', ®@fexr y & iad #r Afdse & 2l

Let A be an m X n matrix of rank n with real

entries. Choose the correct statement.

1. Ax = b has a solution for any b.

2. Ax = 0 does not have a solution.

3. If Ax = b has a solution, then it is unique.

4. y'A = 0 for some nonzero y, where y'
denotes the transpose of the vector y.

20 x 50 3MeYg A HT dfFa @\fSe i fa#T 13

2l Ax =0 & gl fir gafee $r [{@Ar Far g2
1. 7 2. 13
3. 33 4. 37

The row space of a 20 X 50 matrix A has
dimension 13. What is the dimension of the
space of solutions of Ax = 07

30.

30.

31.

31.

7 2. 13
33 4, 37

A fF TUF 4 x4IEAEF g ¢ A
T*=0% A F1<i<4 F AT
ki = dim Ker T* &1 A ky Sk Sk < ky

F for A # 9 Fla-@ v dHEar T8 &
1. 3<4<4<4, 2. 153454
3. 2<4<4<4, 4, 2<3<4<4

Let T be a 4 X 4 real matrix such that T* = 0.
Let k; := dim Ker T? for 1 < i < 4. Which of
the following is NOT a possibility for the
sequence kq < ky < k3 < k,?

l. 3s4<4s54. 2. 1s3<4<4.
3. 2£4<4<4. 4.

TF 4 x 4TEAEH e AF R I+ W,
A &F T:R*S RY, Tv=A4v, ¥ qReRG
v WF FIAOT §, e FH R* # 4x1
arEafas Mgl F FHTAT AT 1 A F
v s RY ¥ Reeat § fFas AT
Image(T) AT Image(T'2) &Y AT swaer 2 gur
1 & (+ U YRR wiafee # @fEse war )

*
],

2. A=

coocoCQocooo

coococoocoo
* * O OO O * *
* x OO * ¥ OO

coocococococo
CcCoocOoOoocoo
* OO0 CoDOoO x *
'c'*oq'c* *

Given a 4 X 4 real matrix A, let T: R* - R* be
the linear transformation defined by Tv = Ay,
where we think of R*as the set of real 4 x 1
matrices. For which choices of A given below,
do Image(T) and Image(T?) have respective
dimensions 2 and 1? (* denotes a nonzero

entry)

0 0 * =« 0 0 = 0

10 0 * = _|0 0 = 0

L Ao 00+ 2% 0 0 «
0 0 0 O 0 0 0 =
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0 @ Qi 9 0000 . gauTh, a4t AewFThs e §I
5 4=[0 000 ,,loo0o0o0 _
0 0 0 = "o 0 o« s 2. geeAhE 8, W h & greafhE g
3. heAfhE & Wg g F feAtE 8
32. B # @ AT R AR TF T 0F IRF $T ITIRIRar TE &
e 4. S gTAA h WA TA F FIURH E|

v 10)=GE) s e()=62)

4 33. Let f be a real valued harmonic function on C,

x —
c. h (J;) - (ch 4 ;) that is, f satisfies the equation --{- + ng’: =0.
1 1T f Define the functions
2. AT g B af of
3. HAMF A 9= "oy
4. | AR f,gTUTh pof, of
dx dy
32. Which of the following is a linear transform-
ation from R? to R?? Then
x 4\ 1. g and h are both holomorphic functions.
a. f (‘y) = (x - y) 2. g is holomorphic, but h need not be
AT holomorphic.
b _ ( xy ) 3. his holomorphic, but g need not be
- 9 Z T\x+y holomorphic.
X it 4. both g and h are identically equal to the
c. h (y) = (x + y) zero function.
z
g 34.
1. onlyf. 52
2. onlyg. yy— dz =
3.  onlyh. Gt 2
4.  all the transformations f, g and h.
1. 0. 2. —2mi.
3. 2mi. 4. 1
(uNIT-2 |
34,
. &*
33. A fFC WS & aEqaafd Hegarer gHardr T dz=
woret ¥, Infie, [ weEor 2L 42 a" =0 & |z+1|=2
WA T ¥ o 1. o 2. -2mi.
of .of
% "5; 3. 2mi 4. 1
oo
“ox " 'ay
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35. AW F D TRCH (wy, ., Wyo) T TH

35.

36.

36.

37.

37,

38.

38.

AT &, T8 wie(1,23), 1<i<10@
Wt wa B i1<i<9 & T & @A
Fwr ¥ @ D F rauat A wEa g

1. 2141, 2. 2841,

3. 34l 4 R4

Let D be the set of tuples (wy, ..., Wig), where

wie{1,2,3), 1 <i < 10and w; + W44 isan

even number foreach i with 1 < i < 9.

Then the number of elements in D is

1. 21 +1 2. 219+1,

3. 341, 4. 31 +1.
THeTT  {zeC|z0=-1, z¢# -1 W 0<
k < 60 % AT} & fFaer aad &2
1, 24 2. 30.

3. 32. 4. 45.

How many elements does the set
(zeC|z°=-1, zX# -1 for 0<k<
60} have?

1. 24, 2., .30,

3. 32 4. 45,
z;maﬂﬂar %, R 108 F AT gl H
AT B

. 12, 2 9

3. 6. 4. S

Up to isomorphism, the number of abelian
groups of order 108 is:

1. 12, 2: 9
3. 6 4, 5.

AT @ R, T9F Z[x]/((x* +x+ D(xP+x +

1) T @ R & 2 ¥ S qorsae [ B
FIq R # NUTRITETRT FAT 87

1. 27 e

3. 64 4, 3ed

Let R be the ring Z[x]/((x* + x + )(x* +x +
1)) and I be the ideal generated by 2 in R.
What is the cardinality of the ring R?

1. 27. 2. 32,

3. 64. 4, Infinite.

11

39.

39.

40.

40.

nmﬁuﬁz'mgﬂﬁmaaﬁmﬁ

e §
1. 2 2. 4
3 9. 4. 100.

Tﬁéﬁ number of subfields of a field of cardinality
2" is

L. 2 2. 4

3 9 4. 100.

A W 21 ¥ RU R? W C, W& R@ga
afyar ¥, B Fe faeg (n,0) @ B
n & AT &l A

C=Ucn

n=1
FT HT B
1. {(x,y)eR*:x >0 Tl |y| < x}.
2. {(x,y)eR*:x>0dur|y| < 2x}.
3. {(x,y)eR%:x > 0T |y| < 3x}
4. {(x,y)eR%*x > 0}.

Let, foreachn = 1, C, be the open disc in R?,
with centre at the point (n,0) and radius equal
to n. Then '

C=UCnis

nz1

{(x,y)eR?%:x > 0and |y| < x}.
{(x,y)eR?:x > 0and |y| < 2x}.
{(x,y)eR%:x > 0 and |y| < 3x}.
{(x,y)eR?*:x > 0}.

el o e

(uNIT-3 |

41,

A B a b € RATF a? +b% # 0.7 SR
AT

az—:+b§—:=1: x,y ER

u(x,y) =x, ax+by =19, &

. & 3w g ¥ AR a LT F
2. FE EA e g

3. U AT & ol

4. eiad; FE & &l
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Leta,b € R be such that a? + b2 # 0. Then
the Cauchy problem

du
a—+b‘—3;—1, x,y €ER
u(x,y) =xonax + by =1

1. has more than one solution if either a or
b is zero

2. has no solution

3. has a unique solution

4. has infinitely many solutions

A F f:R - R, f(x) = ag + ayx + a,x?
T TR g t ag,a;,a; € R dUT

a,#0 | gfg

Ey = [1 f()dx = [f(~1) + f(1)),

Er = [, f)dx = (f(=1) +2f(0) + F(1)) &
AT |x|,.x € RFT oRIYeT A7 & ar

L |E| < |E,| 2.
3. |E| = 4|5, 4,

|Ey| = 2|E,|
|Ey| = 8|E,|

Let f:R — R be a polynomial of the form
f(x) = ag + a;x + ayx? with ay, ay, a; € R
and a; # 0. If

Ey = [7, f®)dx = [f(-1) + f(D)],

Ey = [1, f()dx =2 (F(=1) + 2£(0) + £(1))

and |x| is the absolute value of x € R, then
L |E| < |E| 2. |E| = 2|E,|
3. |E1| = 4|E,| 4. IEﬂ = 8|E,|

THIHS FHFET y(x) = 2 [ 3x - 2t y(t)dt,
TS 99 A & |y #ir

. Fad & e g ¥

2. & 3ffweO deart §

3. @ ¥ aw affaae et §

4. Fg HNIOF TEar T8

The integral equation

y(x) =2 [ (3x - 2)t y(t)dt, with A as a
parameter, has

1. only one characteristic number

2. two characteristic numbers

3. more than two characteristic numbers
4. no characteristic number

44,

44

45.

45.

46.

46.

A & R A gEer
Y +2y=f(x), y(0)=0, gt

_(l, 0<sx<1
f@) = {0, x>1
& TH HIT g y(x) &l
A y() s e
1 sinh (1) 2 cosh (1)
. e
sinh (1) cosh (1)
3. == 4. ==

Let y(x) be a continuous solution of the initial
value problem
Y'+2y=f(x), y(0)=o,

1, 0<sx<1
where f(x) = {0' 5.1

Then y(%) is equal to

1 sinh (1) D) cosh (1)
’ e3 ’ el

3 sinh (1) cosh (1)
: e? ’ e

A& WREF ¥fa=w oI AB @ BC W
fa, ST AW A & qr B W vw 77
S ¥ 3§l @ e & w@nsy AR

¥
1. 3 2. 4
3. 5 4. 6

Consider two weightless, inextensible rods AB
and BC, suspended at A and joined by a flexi-
ble joint at B. Then the degrees of freedom of
the system is
1. 3 2. 4

3. 5 4. 6

ODE

&y’ = y)? = x2(x* - y?) #1 Rafy @A &
1. Y =xsinx

2. y = xsin(x + %)
3. y=x
4 y=x+§

The singular integral of the ODE
Y’ = y)? =x*(x2 - y?) is

l. y=uxsinx

2. y=xsin(x+ E)
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I

y=x
4, y=x+

L]

URRS AT FHEAT

du du -
54‘25—0, u(O,y) = 4e 2y
X faamy ar w(1,1) =1 A9 &

1. 4e72 2.
3. 2e* 4,

4e?
4e*

Consider the initial value problem
o Lodm. = 4¢~2
i Zay =0, u(0,y)=4e"%,
Then the value of u(1,1) is

1. 4e72 2.
3. 2% 4.

4e?
4e*

YRS AT FHET y' = 2.[y, y(0) =a
. ®Uh sfefm g g AT a<o0

2. M HGEA A & AT a>0
3. F HAAA: FE FA§ A a=0
4, FI U gedfmga g I a0

The initial value problem y' = 2\/3—:, y(0) =
a, has

1. a unique solution ifa < 0

2. no solution ifa > 0

3. infinitely many solutions ifa = 0

4. a unique solution ifa > 0

[ UNIT- 4 |

49. ¢al # g9 I anfRowa: s S F ar

49.

Iaid el | et f Fo sela wew &
I. 10/6. 2. 10/3.
3. 1/6. 4. 6/10.

Ten balls are put in 6 slots at random. Then the
expected total number of balls in the two
extreme slots is

1. 10/6. 2
3. 1/6. 4,

10/3.
6/10.

13

50. A & X,y @Ay aefeos W ¥ aur

50.

51.

51.

52.

z=?+3 ¥ IR X F FHAIOF Tt o B
aur v & #fAFeIOE weT ¢ & oar Z &
PO oo &,

L. 68(t) = e Btp2t)y(-2¢).

2. 00 =g () ().

. 0w = oy ).

. 00 =eo()y ()

Let X,Y be independent random variables and
let Z= -"%}:+ 3. If X has characteristic

function ¢ and Y has characteristic function 1,
then Z has characteristic function 8 where

. 6(t) = e Btp2t)y(-2t).
2 000 =ep (Y (-9
s 0w =etp(u(d)

4 00 = 9(G)u(3)

A & X, X gaefRos @ & aur X, §ed &
X 9T aur (—1)"X, s e & x W 3Pafa
g gl ar

l. X UH ARG de g A1fev)

2. X Y g Aifgvl

3. X §S Uedcd gl Al

4.  X*& I T AR

Suppose X,,,X are random variables such that

Xy converges in distribution to X and (—1)"X,,
also converges in distribution to X. Then

1. X must have a symmetric distribution.
2. X mustbe 0.

3. X must have a density.

4. X? must be a constant.

{N(t):t 2 0} U cargt 9fshar g, aifd 1> 0

gFd| A & X, =N(n),n=0,1,2,-| &= &

¥ FleT & T/

L. {X,) U &ifO Aldfa 4@or Bl

2. (Xp) U YeRIEdt ArRfa 4ToT 8, W
3HH NS FeY dTA T4 8
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3. (X,) ¥ UH Tdew FeA g
4. {Xn) UH FAYFONT AHT H@ B

{N(t):t = 0} is a Poisson process with rate
A>0. LetX, = N(n),n=0,1,2,+-- Which of
the following is correct?
1. {X,} is a transient Markov chain.
2. {X,}is a recurrent Markov chain, but
has no stationary distribution.
3 {Xn} has a stationary distribution.
4.  {X,} is an irreducible Markov chain.

A & FO 2109 0<p<1& fow x~
R (np) & a Y~@m@t ), FEA>0 F

faw &t & E[X] = E[Y] 1 &

k Var(X) = Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

4. npdU A F AG W AR, var(x),

Var(Y) & 30 a1 &8 & Ghar gl

Assume that X~ Binomial (n, p) for some

n=1and 0 < p <1 and Y~ Poisson (1) for

some A > 0. Suppose E[X] = E[Y]. Then

1.  Var(X) = Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

4.  Var(X) may be larger or smaller than
Var(Y) depending on the values of n,p
and A.

A F X, X, X, N(u,o?) @ Rerer amar

TF Frefeosd gfagel &, Jer udwr o2 JyAd

§l Hop=2FATH Hy:p>2 T80T §HEN &

N A fEn | AR & x,x,00,x, & BT

AW 1.2,1.3,1.7,1.8,2.1,2.3,2.7 ¢ I &7

UHHATAT: AFAAH GUBTOT &7 39GRT &Y, ar

=T # @+l @ @

1. 5%aU 1%as aridar TR W H,
FaR fFar Jrar g

2. 5%aYr 1%ae JdEar R G H,
IEFR fFar Smar g

54.

55,

55.

3. 5% TT¥Ear TR W H, 3EER fmar
ST &, W 1% WA TR W
FER fRar Frar B

4. 1% F¥EHAT TR W H, F3ENFR Far
ST &, WG 5% wdwar TR W AR
frar Smar g

Let Xy, X5, +*-, X be a random sample from

N(u, %) where u and o2 are unknown.

Consider the problem of testing Hy: pt = 2

against Hy: u > 2. Suppose the observed values

of x4, x5, ,x7 are

1.2,1.3,1.7,1.8,2.1,2.3,2.7. If we use the

Uniformly Most Powerful test, which of the

following is true?

1. Hy is accepted both at 5% and 1% levels
of significance.

2. Hjis rejected both at 5% and 1% levels
of significance.

3. Hjisrejected at 5% level of significance,
but accepted at 1% level of significance.

4.  Hyisrejected at 1% level of significance,
but accepted at 5% level of significance.

A R X, |6,~N(6,02),i = 1,2 T&aFa: afea
¥l 9F de & e 6, AW 6, TAIA:
FAUHAS: dfed N(u,12) §, &1 o, u aur
2 A R A e # @ Sl x,  u X, &
I ded X # 7
l. X, dUr X, Tqd3d: U9 FAUTHATA:
N, 12 + ¢?) kT g1
2. X, dUT X, YOHAd: dfed & &l
X, T Xy, N(,7? + 0%) & 9 ¥ T
e Bl
4. Xy T szlm%tﬁa
HAUTHATAT: dfeq Fgr &1

Suppose X, |6;~N(6;,0%),i =1, are
independently distributed. = Under the prior
distribution, 6; and 6, are i.id
N(u,t2),where 62, u and 12 are known. Then
which of the following is true about the marginal
distributions of X; and X,?
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.  Xyand X, arei.id N(u, 12+ o?).

2. X; and X; are not normally distributed.

3. X, and X, are N(u, 7% + 02) but they are
not independent.

4. X, and X, are normally distributed but
are not identically distributed.

e Vi =iB+e,i=123, T@ &, 86 FAW
AT 0
FEaaa: dfeT 8, W R @ & ¥ g
B & Asaan QS 3ANTT 3T §0

Y1+2y2+3y4 i( y2 }'_3)
1. TR 2 TR ARy
3. }'1"'}'2"')':1. 4. 3y1+2yz+y3
6 10
Consider the model Y, =if+¢,i=1.23

where &;,&,,&3 are independent with mean 0
and variance 02,202, 302 respectively. Which
of the following is the best linear unbiased

estimate of §?
1 Y1+2y2+3Y;
y e

)

3 Yityatys
5 T

4 3y1+2y,+y3
: 10

A & oy = (Y, Yp)' TG TRTAT Cro
N,(0,1) @ &l

n

R

i=1

F BRI I W Y & gufaew & &

TETEOT 3Tegg T & @ Fla-71 §2(1 nx 1
sy ) fafese wwar ¢, ored @ saaa 1 §)

58.

r

1. 1. 2. f+%.
! !
g et 4 &
mnm n

Let Y =(¥;,,Y,)" have the multivariate
normal distribution N,(0,/). Which of the
following is the covariance matrix of the
conditional distribution of Y given

aur WRUT ¢%,20% 302 F WI g

n
S

i=1

(1 denotes the n X 1 vector with all elements 1.)
i, I 2. I+

’ '
3. I-% 4. =
n

n

A & kTR €, & TF N=kM SFsat &
|/Y, AT M & i FY @ T 0, F
& yfagel A, sfavues & grr qur &
((=12-,k) Td & g1 7} gfged &
FIYA W & AT F y,  @AfEse F:Y
aReia &Y &

g o
Jo =23k, 5, T 5, = HaatOE)

A T & & FI9-97 GG HA: TEr &7

. §afE A & Qe g, 3@f@ad § w/g
Vi HATHAT T &

2. gAfe Aty & @QU y, 3A@aq 761 &
R J FARAT &

3.  y,du j,, a=l gAE Aty & fav
AT B

4. wAE A & AT y, a1 3, a1 A &
FS o 3T 78 B

Suppose there are k strata of N = kM units
each with size M. Draw a sample of size n;
with replacement from the i*" stratum and
denote by 37; the sample mean of the study
variable selected in the it stratum,
i =12, ,k. Define

o » - g
7o = 23K 5 and 3, = 2=t

n

Which of the following is necessarily true?

1. ¥, is unbiased but %, is not unbiased for
the population mean.

2. ¥ is not unbiased but %, is unbiased for
the population mean.
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3. Both j; and ¥, are unbiased for the
population mean.

4.  Neither y; nor ¥, is unbiased for the
population mean.

S (b, k,v,7,4) GFA Tford IO WU
3#f@&eq (BIBD) & & # @9 | BIBD &

gafaa wae @ # ¥ -8 78 & g
(b—1,k—24,b—kk,A).
(b,v—k,v,b—1,b—2r+A4).

(""’;”,2, vv—1, 1).

(‘kl b, r, v, 11 T 1).

ol

Consider a Balanced Incomplete Block Design
(BIBD) with parameters (b, k,v,r,A). Which
of the following cannot possibly be the
parameters of a BIBD?
(b-1,k—=Ab—k,k,A).
(b,v—k,v,b—1r,b—2r+2).

(”—("2‘—”,2,1;,1;— 1,1).

(k,b,r,v,A —1).

-l

A & Xy, Xy, o, X, TAGTA: TUT FAYTHATA:
ia aefRos = § S aw - & @y
U TR S &

A F S, =X, + Xy + -+ X, qUT

N =inf{n = 1:5, > 1} & @ Var(N)

0 A &

R A 2. A
3. A4 4, oo,
Let X;,X5,--,X, be independent and

identically distributed random variables having
an exponential distribution with mean i-

Let Sy =X, +X,++X, and N=inf{n =
1: 5, > 1}. Then Var(N) equals

1. L 2. A

3. A%, 4, oo,

HTT \PART 'C'
[UNIT-1 |
61. n>1%& AT, A &
gn(x) = sin? (x - -;-) ,xe[0, )
U fo(x) = [} ga()dt &1 A
. [0,00) T Regad v Fee [ TH (f,)
FFERT ar 8, WG [0,0) R
THHAAG: HRERT & g
2. [0,00) W fegad et o voet o
() HHERE 7€ g
. [01] TR {f,) THEATAG: ARG &ar B
4. [0,00) | (f,) THAAA: HHARS g¥r &l
61. Forn=1,let
gn(x) = sin? (x - %).xe[o, 00)
and f,(x) = [ gn(t)dt. Then
1. {fp} converges pointwise to a function f
on [0, ), but does not converge
uniformly on [0, ).
2. {fa} does not converge pointwise to any
function on [0, o).
3. {fa} converges uniformly on [0,1].
4,  {fp} converges uniformly on [0, o).
62. A fF o UH U Eafas H@Edr ) e
FAGA F A A 71 3P
1. f;‘%dx.
2. I:%dx.
o 1
3. L xlogex
o 1
bk e
62. Let a be a positive real number. Which of the

following integrals are convergent?

1. _foa ;};dx.

2, _f: %dx.
o 1

3. L- xlogex

4 1

oo
fs x(loge x)? dx.
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R*& faw woeadl & & frwer ua dadw
AT & [ArageEatA, B S R2 & AT, A+ B =
[a+b|aeA, beB}]

l' S=[(xwy)lx2+}’2=1]

2. S={xy|x2+y*<1)

. S={GNIx=y}+ {(x.y) |x =y}

4. S={xylx=y}+ {(xy)|x =)

Which of the following sets in R? have positive
Lebesgue measure?

Fortwosets A,B € R?, A+ B

= {a+b|ae4, beB}
S={(xy)|x?+y?>=1)
S={(xy|x*+y* <1}
S={xNx =y} + {(x.y)|x = -y}
S ={ylx=y}+ (%) |x =y}

A woat & gHeaat # @ FiF-ar EoEy
¢ ? (N vaqet st f woeaw & s
FAT )

L {fI:N>{1,2}}.

2. {fIf:{1,2} » N}.

3. {fIf: (1.2}~ N, F(1) < f(2))

4 {fl N> 124 FQ) < F2))

el il il

Which of the following sets of functions are
uncountable? (N stands for the set of natural
numbers.)

1. {f‘f: N - {1,2}}.

2. {fIf:{1,2} > N}L

3. If: {12}>N, f(1) < f(2)}

4 {f] FiN - (12} FQ) < F2)).

A & R oF IRag Bald [ §, aur

aeR&>0 & fAT

A 7, w(a, 8) = suplf(x) - f(a)l,

xe[a - §,a + 6].

ar

I, w(a,é;) <w(a,bdb,)if s <4,

2. limgo,w(a,8) =0 M aeR F AT

3. limg,g, w(a,8) & Heaca v 3aegsar
e &

4. limgo, w(a, &) = 0T T Faw I «
9 f "@A9 B

65.

66.

66.

67.

67.

Let f be a bounded function on R and a ¢ R.

Foré > 0,

let w(a,d) = sup|f(x) — f(a)l,

xela —48,a + 8].

Then

1, w(a, 61) = CfJ(a, 52) 1{'51 < 62.

2. limg,os w(a,8) =0 forallaeR.

3.  limg,o4 w(a,d) need not exist.

4. limg,o4 w(a,8) = 0ifand only if f is
continuous at a.

n22& A0, A &F q,=—— ¥ A

nlogn

L HTHEA (@), e &
2. Avfr §2, a, FE &

3. Aol ¥, a2 FE &

4.  Ioft ¥, (~1)"a, T

1

Forn= 2, leta, = oo Then

The sequence {a, }n~; is convergent.
The series X n-, a, is convergent,

The series Y-, a2 is convergent.

The series Y5-,(—1)"a, is convergent,

B

A & {ay,ay,a,,..) TFATaE Gt & oF

IepEA g T M k21 & T, 5 R

sn=YRoay ol T FEHE A I FF T 7

&2

L 3 lim, o5, &7 3B & & £5.0
= Hi¥eaea ¢

2. TR limy.es, & IRTT &, @ T2..am
& yi¥aca @1 & JTTFHar A4 B

3. WREE_,a., F WG L @ limpas s,
1 Ffeaca gl '

4. TREYE_oa, F 3 § @ linig,e 5,
& HTEdca g1 ¥ AETFAT TE 2

Let {ag, a;,a,, ... } be a sequence of real
numbers.

Forany k =2 1, let s, = ¥~ a2x. Which of
the following statemenis are correct?

. Iflim,., Sy exists, then Ym—o @
exists.
2.  Iflim,, Sy exists, then Y7 @ need

not exist.
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3. If _Z;,";zﬂ A exists, then lim,,_,, s,
exists.

4.  If Y=o @ cxists, then lim,,_,, s,, need
not exist.

AT & F:R" x R* - R B F(x,y) = (Ax,y)

& SET(,) R"H AAFH N OB §, F>T

AT& n X ndHdGS 3HGE &1 FgT D FYOT

Jawdst @ RAfEse Far B e sy &

Fla-a T B

L. (DF(xy))(w,v) = (Au,y) + (Ax,v).

2. (DF(x.y))(0,0) = 0.

3. FO  (x,y)eR" x R" & T DF(x,y)
HfedqeT STgF @l

4. DF(x,y), (x,y) = (0,0) W fedea &
@drn|

Let F: R™ X R™ = R be the function F(x,y) =
(Ax, y), where (,) is the standard inncr product
of R™ and A is a n X n real matrix. Here D
denotes the total derivative. Which of the
following statements are correct?

1. (DF(x,y)(u,v) = (Au,y) + (Ax, v).

2. (DF(x,))(0,0) = 0.

3. DF(x,y) may not exist for some
(x,y)eR™ x R",

4. DF(x,y) does not exist at (x,y) = (0,0).

A & f:R" > R" UF @39 BT & aife
Jan If(0)ldx < o0 €1

el 6 A U areafa® n x n ool 3egg
g T x,yeR" & AT AT & (x,y), R"9X
AAF R 6 Afese wwar &1 ar
Jon f(AX)e'YXdx =

L FOON 0

7 i(aTy.x) _dx
2, fw f(x)e TR

o f0) AN yx) gy

A lyxy _dx
4. fmn f(x)e Tdotal

69.

70.

70.

1,

Let f:IR™ - R" be a continuous function such
that [o., |f (x)]dx < oo,

l.ct A be a real n X n invertible matrix and for
x,yeR™, let (x, y) denote the standard inner
product in R™, Then fu?." f(Ax)e'YXdy =

i((a=) yx) _dx

s ATyx) _ax
B J-'.%" f(x)e |deta| *

3 o FO0NN v gy

3 A~ d
4. fRn f(x)e a y'”ﬁ
UH nxnWFAH IEGg A, A =1, (nxn
ACHAF TR, ST@T k T O qoiiss > 18) &r
AU FIAT g A & 4 &1 &
IS AT 1 7 & O P FuAar F
d FlA-T 3aTFa: T
. A o &
A+ A% + -+ A1 = 0,n x n [T g

tr(A) + tr(A%) + -+ tr(4A¥ 1) = —n.
AT A gD =

Boww

An n X n complex matrix 4 satisfies AX = I,,,

the n X n identity matrix, where k is a positive

integer > 1. Suppose 1 is not an eigenvalue of

A. Then which of the following statements are

necessarily true?

1. Ais diagonalizable.

2. A+A%+.+ A1 =0, then X n zero
matrix.

3. tr(A) + tr(A?) + -+ tr(Ak1) = —n,

4, AT+ A 24D =

A R 3 x 3 a4 meggt AF FHIT

10 0
S &, A"'A=((} 0 0)$m| ar §Heag S
000
Jafase ar §

I U IHTEl TR

2. Sfd 1 # OuF g

3. Sfd 2 & U 3Megg

4. wH AR favw gafAg negg

S/15 CRS/2015—4AH—2B
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Let S be the set of 3 X 3 real matrices A with

1 0 0
ATA=(0 0 0] Then the setS contains

N0 0/
a nilpotent matrix.

a matrix of rank one.
a matrix of rank two.
a non-zero skew-symmetric matrix.

pach =

A R S:R™ » R, U&F W aeR,a # 0 &

fow S(v) = av Rar smar &)

A & T:R" > R" U RS FOaRor § arfy

T & aFa: w@dT sffeeos gt &1 o

AT B = {vy,...,v,} &1 @A

l. B& W&l T & 3regg Aot &

2. B¥ WET (T-5) & gy ot ¥

3. B% GGl T &7 MeYF HTeTeh:
faeot 781 &, g 39 g §

4, Bﬂ:mﬁ&rﬂ&ﬂwﬁwg,qﬁB
& HIET (T — S) 1 H1eYg ol w8t ¥

Let S: R™ = R"™ be given by S(v) = av fora

fixed aeR, a # 0.

Let T: R™ —» R™ be a linear transformation such

that B = {v;, ..., v,} is a set of linearly

independent eigenvectors of T. Then

1. The matrix of T with respect to B is
diagonal.

2. The matrix of (T —S) with respect to B
is diagonal.

3. The matrix of T with respect to B is not
necessarily diagonal, but is upper
triangular.

4. The matrix of T with respect to B is
diagonal but the matrix of (T — §) with
respect to B is not diagonal.

b
A R A=(g a :t)trm 3 x 3 TR ¢,
0 0 a
SET a,b,c,d QUi &1 & g qrar =i

19

73.

74.

fg ”o,mwagnape@[xj%aﬁ
AHT JHA p(A) Bl
& TgUE qeZ(x] & o, amegg

q(a) q(b) q(c)
qA)=( 0 qa) q(d) | &

0 0 g(a)
e wer quit n & AT AR an =0 2,
ar A= 0%l

a 0 ¢
AW(O a' 0)*31ch & gy

0 0 a
wAfafAF7T Far

a b c
LetA=(0 a d)bea3x3matrix where

0 0 a

a,b,c,d are integers. Then, we must have:

If a # 0, there is a polynomial peQ|x|
such that p(A) is the inverse of A.
For each polynomial geZ[x], the matrix
q(a) q(b) q(c)
q(A)=| 0 qg(a) q(d) |
0 0 g(a)
If A™ = 0 for some positive integer
n, then 43 = 0,
A commutes with every matrix of
a 0 ¢
the form (0 a o0 )

0 0 a

xeR& T A &F p,(x) = x" Tur
JO =span{pﬂap1-p2!'"} g-' ?ﬂ'

I

R 9T @Y arEafas A §ad Felar dr
afeer gafse p g1

R WX T arEdfas AT Had Bolar @r
IqHARE p ¥

R W g Faa waar $r gy gafee
# v QFa: w@dT gy

{po, P12, .} B
Bl soe o ¥ g9y @ #
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Let pp(x) = x™ for xeR and let po =

span{py, P1, P2, .- }. Then

1. g is the vector space of all real valued
continuous functions on R.

2. o is a subspace of all real valued
continuous functions on R.

3. {po.pP1, P2 .} isalinearly independent
set in the vector space of all continuous
functions on R.

4. Trigonometric functions belong to .

wieer A R $r 3qaAfed = & @
Fla-F &

1. {(x,y.2):x+y=0)}.

2. {(x,y,z):x—y =0}

3. {(xy.z2):ix+y=1}.

4. {(x,y,z2):x—y=1}.

Which of the following are subspaces of the
vector space R3?

. {(x,y.2):x+y=0}.

2. {(x,y.2):x—y =0}

3. {(x,y.2):x+y=1}

4. {(x,y,2):x—y=1}.

AW R ATH FhAUNT 4 x 4 TEAAH
3Tegg Bl T & @ FlF-@ Fer A 82

1. SfdA=4

2. B R beR*F AT, Ax = b F -

8% TEH & Bl
3. dim (nullspace 4) = 1.
4, A &1 tF AR AT 0 B

Let A be an invertible 4 X 4 real matrix. Which

of the following are NOT true?

1. Rank A = 4.

2. Forevery vector beR*, Ax = b has
exactly one solution.

3. dim (nullspace A) = 1.

4. 0isan eigenvalue of A.

YRR /ey wAfEDt v, v, v, v, aur {@F
FTRvTT GV 2 Vo, @iV = Vs, V3 2 Uy
aif Ker (¢;) = {0},Range (¢,) = Ker (¢,),
Range (¢,) = Ker (¢3), Range (¢3) =V, W
faamy) ar

T

78.

78.

4

1. Z(—l)‘ dim¥; =0
i=1
4

2. Z(~1)i dimV; > 0.
i=2
4

3. Z(—l)*’ dimV; < 0.

i=1

4
4, Z(~1)' dim V% 0.
i=1

Consider non-zero vector spaces Vy, V,, V3, V,
and linear transformations ¢4: V4 = V5,

¢, Vy = Vs, ¢3: V3 =V, such that Ker
(¢1) = {0}, Range (¢) = Ker (¢2), Range
(¢2) = Ker (¢3), Range (¢p3) = V4. Then

4
i Z(—n‘ dimV; =0
i=1

4

2. Z(—U" dimV; > 0.
i=2
4

3. Z(—l)*‘ dim V; < 0.

i=1

4
4, Z(-nf dim V; # 0.
f=1

A F u & adfldd nx1 &gy § S
wu=1& FAYS T & el u,u H
aftad g aReRa & &6 A=1-2uw, FE
1, :fE n & doEdEs Hegg ¢l e suEr A
¥ Hla-ar @dr

1. AfRRT gl 2, A=A
3. Trace (A) = n-—2. 4. A*=1,
Let u be a real n X 1 vector satisfying u'u = 1,
where u' is the transpose of u. Definc

A =1-2uu' where I is the n*" order identity
matrix. Which of the following statements are
true?

1. Aissingular. 2. A*=A

3. Trace (A) = n—2. 4, A*=T.
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80. Consider the following subsets of the complex
@NIT 2 } plane:
_ [E €

79. A & f v §dT e vad &) e Fuwt

is non-negative definite

AA T G e
1. I § IR far aEm v dedr dar

¥ safsfea ¥ (or equivalently positive semi — definite)].
2. fIWE IR fF v FFOEEF 1 & €

¥ Q;_—[Celt [q 1 c}

E € 1

3. fIW g IS, (zeC: Re(z) < 0} 9 aRag is non negative definite

gl

4. fI g IR f & arEafas #qrer aREg B

(or equivalently positive semi — definite)}.

79. Letf i?e an entire function. Which of the Let D = {zetﬁl 2| < 1] Then
following statements are correct?
1. f is constant if the range of f is contained L. 0,=DQ,= 2
in a straight line. 2. 0,#D,Q, =D.

2. f isconstant if f has uncountably many 3. 44 =D0,#+D.
T 4. Q,#=DQ, #D.

3. fisconstant if f is bounded on
{zeC:Re(z) < 0}

4.  f is constant if the real part of f is 81. & o 191y WA @ dgua p &l A
bounded. & p & Wt s 39 atfae
. ={zeC|Im (z) >0} & & ar
80. @fFay o & farr Iugeadt & a¥ & A L ImZ@ S 0 for zeR.
nl={cec:[é_ ‘i TeS
T R (e U AR 2. Rei ”J’<0f°rzeﬂ
[1 c CI 3. ImZ p(z_]
Q,=1{CeC: |[C 1 C p'(2)
€ £ 1 4 Im s

81. Let p be a polynomial in 1-complex variable.

3T ARG (I e Ot AT a“)'} Suppose all zeroes of p are in the upper half
plane H = {zeC | Im (z) > 0}. Then

AT F D ={zeC||z] < 1) 1 & '
(zecllal <1} 1. Im22 S 0 for zeR.

_ _ p(z)
. 0,=D,0,=D.
2. Q,#D,Q;=D. 2. Reap(}<0f'orze]lk
3. 9,=D0;#D. p(2)
% By#ROED, 3. Im (());'-Oforzetc with Imz < 0.
4, Im—= (()) 0 for zeC, with Im z > 0.
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A B f U aeRE dow & S ¢ Rga L 2; i- ‘81'3"
T Tfp ) ORI ¥ A £ IR ¢ AR - |
ks (i) =0 foralin=1. 84. Which of the following primes satisfy the
2. f(z) = Oforall |z| = % coygruence
1Y _ a** = 6a + 2 mod 13?
3. f(5)=0  foralln>1. ol S
4. f(z) = 0forall ze(—1,1). 3. 67 4, 83
Let f be an analytic function defined on the 85. I x,ydW zUF WAE F Iaug § qur
open unitdisc in €. Then f is constant if xyz=1,ar
I f(%) =0 foralln > 1. . yzx =1. 2. yxz=1.
2. f(z) = 0forall |z| = % 3. zxy=1. 4. zyx=1.
1 .
3. f (;‘{E) =0 foralln > 1. 85. If x,y and z are elements of a group such that
4. f(z) = 0forall ze(—1,1). xyz = 1, then
l. yzx=1. 2. yxz=1
A & 0:(1,2,3,4,5) - {1,2,3,4,5) TF FATT 3. zxy=1 4. zyx=1

(THET TUT ITEBIEH Beled) § aATeh _
) <o) Vii<j<5 Bl 86. ®fE 10 & T wWAE & I TR0 oy A

ar o F ¥ FAN 7 P ¥ FF-HR 7E 8 FRavEHD?
1+1+142+5=10.
. &), 1<j<5F AT ooo(j) =/ &l

B =

1+2+3+4=10.
2. @0, 15j<5& AT ¢71(j) = 0()) 3. 1+2+2+5=10.
4. 1+1+42+42+2+2=10.

gl

. gHTEd (k: & & . .
d PR ooy k) o wE 86. Which of the following cannot be the class

T El equation of a group of order 10?
4. AT {k:o(k) = k} & RAYH &1 & . 1+1+1+2+5=10.
3aag 1+2+3+4=10.

2
3. 14+2+2+5=10.
4

Let 0:{1,2,3,4,5} = {1,2,3,4,5} be a 14142+24+242=10.

permutation (one-to-one and onto function)

suflh that _ . 87. A= fF[0,1] WX ¥l aafds A dad werar
oc()=0() Vil1s<j<5. & gag c([0,1]) ¥ T Ut ¥ @ B
Then which of the following are truc? @

l. ooa(j)=j forallj, 1<j<5. . C([0,1])w“ﬁ'ﬁ gt

2. o7 '(j) =0() forallj, 1<j<5.

3. Theset {k:o(k) # k} has an even 2. O o & WY Twwelt o
number of elements. v 3feass FoTaae’ §
4. Theset {k:0(k) = k} has an odd number 3. 0y 18 W A g |aft Sl v
of elements. FHTIY TH I 0TS Bl
o 4. TR fec((0,1]) & arfer T xe[0,1] or
A5t sl & F FlF-¥ gHEAYAr FEa>1F BT (F) =08

a“Eﬁa-FZmodBWWW%? mee[ﬁ,l]a?m flx) =0 g-|
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Let C([0,1]) be the ring of all real valued
continuous functions on [0,1]. Which of the
following statements are true?

1. €([0,1]) is an integral domain.

2. The set of all functions vanishing at 0 is a
maximal ideal.

3. The set of all functions vanishing at both
0 and 1 is a prime ideal.

4, If feC([0,1]) is such that
(f(x))* =0 forall xe[0,1]
for somen > 1, then
f(x) =0 forall xe[0,1].

it FORT & FMY TH-T AT Tgual F
mmx]#ﬁ{ma@ﬁﬁ#m-#

g g2

1. x%*-—5.

2. 1+@x+D+ 0+ +(x+1)°
+(x + 1%

3. 14+x+x%2+x3+x*.
4. 1+x+x*+x3

Which of the following polynomials are
irreducible in the ring Z[x] of polynomials in
one variable with integer coefficients?

1. x%2-5.

2 1+x+D)+ @+ 2+ (x+1)3
+(x + 1)*.

3. 1+x+x%+x3+x*

4. 1+x+x%+x3.

Auifta &% & @A a’g“lﬁﬁ@' FlT F
gRd qerdl W eyl

1.  x°—3x*+ 2x3—5x+ 8 over R.

2. xX*+4+2x*+x+1overQ.

3. x*+3x*—6x+3overZ

4. x*+x*+ 1loverZ/2Z.

Determine which of the following polynomials
are irreducible over the indicated rings.

1. x®—3x*+2x3—-5x+8overR.

2. x3+42x2+x+1overQ.

3. x3+3x%2—6x+3overZ

4. x*+x%+ 1overZ/2Z.

90.

90.

it & wogeaw 2 Ry, wRuR « %

ary, e v 3uEReTT w@9d ¥ AR aw

A7 It a8 Rea ¢, ar z, 3 ofifAT & e

Fuat 3 F FAF 7@ ©

I 7 3uageay Aifeufadr § o R W
graRer Fifeafadr I aRa

2. wifeufadr ¢ & z ¥ga B

Fifeafadr ¢ & z gzerd &

4, wifeufddr ¢ # z F7 &7 3lfAa
IqEHTET U g

L

Consider the set Z of integers, with the topology

T in which a subset is closed if and only if it is

empty, or Z, or finite. Which of the following

statements are true?

1. 7 is the subspace topology induced from
the usual topology on R.

2. Zis compact in the topology 7.

3. Z is Hausdorff in the topology T.

4. Every infinite subset of Z is dense in the

topology 7.
(uNIT-3 |
91. yRfAF AT FHEAT
j—i=yz +cos’x, x>0
y(0) =0, ¥ fT e vy @ gEgAAa g
& 3¥dca F ITadA AU &
L [0, 1] 2. [0,1/2]
3. [0, 1/3] 4. [0, 1/4]
91. For the initial value problem

a
=2 = y2 + cos?x,

dx

y(0) =0,
The largest interval of existence of the solution
predicted by Picard’s theorem is:

2= ()

1. [0,1] 2.
3. [0, 1/3] 4.

[0, 1/2]
(0, 1/4]
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B Feo gaa e wad f§ R,
T &7 F Fla-31, z(px — qy) = y? — x2

& UH HHITT g 87

L 22 +y?+2% = f(xy)

2. (x+y)+zt=f(xy)

3. xX2+y’+z2i=f(y-x)

4. 22+y*+22=f((x+y)* +2z3)

. For an arbitrary continuously differentiable

function f, which of the following is a general
solution of z(px — qy) = y? — x?

. x2+y%+2% = f(xy)

(x +y)? + 2% = f(xy)
x(+y?+2%=f(y-x)

x2+y? 422 = f((x+y)* +2°)

L

we T R YT 0F Had G PR TYUT WLALE.
L1y A+2) 24Py =0xe R & &
WFa: TadT gal &1 GAFTT W B ant &

W() =a, W(2)=b and W3) =c,a
1 a<Q0andb >0

2. a<b<cora>b>c
g a0

" al T Bl el

4

0<a<bandb>c>0

Let P be a continuous function on R and W the
Wronskian of two linearly independent
solutions y; and y, of the ODE:

d'z_y 4 (1 4 72 Q -

=t (143 )dx+P(x)y—~0,xE R.

Let W(1)=a, W(2)=b and W(3) =,
then

I. a<0andb>0

2. a<b<cora>b>c
a & _b __c

S PR TR

4,

O<a<bandb>c>0

@5 dCaTeHs §ATEHS g O 3 AT 38R
mwtmi@qﬁ%mwaﬁ

1. uHes @as

RAreger &1 Aes Faw

R &1 7asewA Aaw

I ey 2 faeg wF

L

94.

95.

95.

96.

96.

The following numerical integration formula is
exact for all polynomials of degree less than or
equal to 3

1. Trapezoidal rule

2.  Simpson’s %rd rule
3, Simpson’s-:-th rule
4.  Gauss-Legendre 2 point formula

TEUHATT m FT TH F0T, T @A x2 +y2 =
a* N FAF W, Uh I S &y 77 ey A
& RRT & qur 51 & 77 Reg & gl &
Fogra # ¥, & anedeT arfehier @Y ¥ v ew
gl ar

. z-3187 & @ Frofy d@397 3=

2. z-37eT & T ol @der 3w 76 &
3. zfeem & aifeefear awe @y B

4. z- T & afehear aver w9y 78 ¥

A particle of mass m is constrained to move on

the surface of a cylinder x? + y? = a? under

the influence of a force directed towards the

origin and proportional to the distance of the

particle from the origin. Then

1. the angular momentum about z-axis is
constant

2. the angular momentum about z-axis is not
constant

3. the motion is simple harmonic in z-
direction

4.  the motion is not simple harmonic in z-
direction

dx dy _ .
T 4x -y, o 2y isan
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1. asymptotically stable node
2. unstable node
3. asymptotically stable spiral
4. unstable spiral
_fa+blogl, 0<x<(
G(x.¢) = {C+ dlogx, {(<x<1

xy"+y' =0 & fov i woaT §, s gfaeut
W F T x>0 y aRag &, aur

y() =y'(1), I
. a=1,b=1c=1,d=1
2. a=1,b=0,c=1,d=0
3. wo=0.b=1,c=0d=1
4. a=0,b=0,¢=0,d=0
The function
_fa+blogd, 0<x<¢
G(x'o_{c+dlogx, {sx<1
is a Green’s function for xy” +y' =0,

subject to y being bounded as x = 0 and
y() =y'(D), if

1. a=1, b=1, e=1, d="1
2, a=1,b=0 c=1,d=0
3, a=0,b=1,¢c=0,d=1
4, a=0,b=0,¢=0,d=0
TATHRS FHHIOT

y(x) =1+x% + [ K(x, )y(t)dt, 3T
K(x,t) = 2*"' & @y, & fAT geiged 3t

K3(x,6) &
1. 2% f(x —t)? 2. 2*t(x-t)®
3. 2x—t—1(x — f)z 4, zx—t—l(x — t)S

For the integral equation y(x) =1+ x3 +
JS K(x, O)y(t)dt with kernel K(x,t) = 27,
the iterated kernel K3(x, t) is

| Zx“(x - C)z
2. 2%t(x —t)3
3. EEPie—g)e
4, 2%ty —¢)3

99.

99.

100.

100.

101.

101.

Goletsh [ = [ y?(y')2dx T GHS S (0,0)
AT (x1, 1) § IERT &,

. U&H W Bold ¢

2. x F H RF o ¥

3. WGag H TFH JU§
4

QHged FT UH A §

The extremal of the functional

I'= f; *y2(y")%dx that passes through
(0,0) and (x4,y,) is

1. aconstant function

2. alinear function of x

3. partof a parabola

4. partofan ellipse

GodE [ (y'? — y*)dx FT THES S (0,0) TUT
(¢,0) ¥ ISRAT &, & TH
1. gﬁﬂﬂﬂﬁ?%ﬂﬁ a<m

YT FYAGH § AR a<n

%
3. PAATA LT AR a>n
4, Y 7GAqH & T a>n

The extremal of the functional [, (y'2 — y?)dx
that passes through (0, 0) and (a, 0) has a

1. weak minimum ifa <m

2. strong minimum if @ <7

3.  weak minimum ifa >

4. strong minimum ifa > m

fedftr ara 3RF 3@Fe FHAFOT u,, +

Xxuy,=0%¢

L. x>0 & fav dedgeha

2. x>0 % fav IfAwRaaR@s
3. x<0$mm

4. x<0 & fov 3fRAwRaaR—E

The second order partial differential equation
Ugy + XUy, =015

elliptic for x > 0

hyperbolic for x > 0

elliptic for x < 0

hyperbolic for x < 0

L R -
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102. 7 & @ - 3 F 3rawe gHrFwor

pax+yq® =1 & HYOT HATHS &7
Loz=2424p

2. z=X4%24
b x

3. Z2=4(ax+y)+b
4. (z-b)*=4(ax+y)

102. Which of the following are complete integrals

of the partial differential equation
pax +yq® =17
. z==4+Z4p

a X

3. zZ2=4(ax+y)+b
4. (z-b) =4(ax+y)

(UNIT- 4 |

103.

103.

104.

A & X Uy W@dT yeEEg aefos W
g, ATCH 0 TUT GEOT 1 §| ALY fF xy &

FfAFIOF woret 9 & PAfEse B smar &
ar

L. @) =1/2.

2. @ U& GH B &

3. oMo (}) = |t| forall t # 0.

4, (p(r)=E(e“2Yz/2)‘

Let X and Y be independent normal random
variables with mean 0 and variance 1. Let the
characteristic function of XY be denoted by ¢.
Then

p(2) =1/2.

@ is an even function.

9(®)¢ (3) = It] forall ¢ # 0.
o(t) = E(e~"Y*/2),

P L

A & XU v aRfRed W ¥ @gFd d9d
dCT B F(x,y) & FU| ar e ufaewt &

104.

105.

105.

q BT, (x,y)eR? FT F *Wﬂl’ﬂﬁﬁ"g
& & foT 39y g2

. PX=xY=y)=0.

2. EitherP(X =x)=0o0rP(Y =y) = 0.

3. PX=x)=0and P(Y =y) = 0.

4. PX=xY<y)=0and PX <x,Y =y) =0.

Let X and Y be random variables with joint

cumulative distribution function F(x,y). Then

which of the following conditions are sufficient

for (x, y)€R? to be a point of continuity of F?

. PX=xY=y)=0.

2. EitherP(X =x) =0o0rP(Y =y) =0.

3. PX=x)=0andP(Y=y)=0.

4. PX=xY<y)=0and
PX<x,Y=y)=0.

A & X, X, F@aT aefRos @ & AW

& X, X, - GdUrAAE: dReT §, Avew o, qur
T 0,2 & WY, FafF X, X,, - FadrqA=aT:
afeq § ATy, TUT TWROT o F WY ALY
S, =X + X4+ X, ¥ A s—g‘fw gea &
N(0,1) % IffaRa grar &, afe

2.2
1. a, = ﬂ(#zz"'#z) and b, = Jn 01‘;92 )

2. ay =702 gpgp = MOLYE)
2

2
3. @n=n(u +u) and b, = yn i),

2 2
4. ap=n(u +pyy) and b, =Vn ﬁ-:ﬂ

Suppose X;,X,,: are independent random

variables. Assume that X;, X3, -+ are identically

distributed with mean p; and variance o,2,

while X;, Xy, -+ are identically distributed with

mean y, variance 0. LetS, = X; + X, + - +

X,. Then S"b_a“ converges in distribution to
n

N(0,1) if

2 2
1. a, = n(#:;ﬂz) and bn - ‘\f?'—l gy ;“"g .

_ n(pgt+psz) il B n(g, +a3 )
< Ik a7 n=—="

2. a
n 2 2

3. an=n(u +u,) and b, = Jﬁ-‘—‘-’%"”.

2 2
4. an=n(u +py) and b, = v [B2%2
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A & (X,Y) & §gFd FWad deaT § aife
X|v=y~ R (3,05 Im v~
(A),A>0, T A T&H AT WO &l A &
A F S FARAT IFAF T =TX,Y) Bl A
l.  Var(T) < Var(Y) for all A.
Var(T) = Var(Y) for all A.

Var(T) = A forall A.
Var(T) = Var(Y) forall A.

P b

Let (X,Y) have the joint discrete distribution
such that X|Y =y~ Binomial (y,0.5) and
Y~Poisson(4),4 > 0, where A is an unknown
parameter. Let T = T(X,Y) be any unbiased
estimator of . Then

1. Var(T) < Var(Y) forall A.

2. Var(T) = Var(Y) forall A.
3. Var(T) =2 forall A.

4. Var(T) =Var(Y) forall A.

fFufa @a e § = {0, 1,2, 3) AT HHAT TR
Tegg P IFA UF A H@ar ¥ fan far
T g &

0
2/3

2
1/3
1 0
12 @ 12
1/4 1/4 1/4 1

1
.0
0

a
0
0
0
/4

WM = o

ar
. 1 U& gmEcs i
2. 0TH Yeracs Rt g
3. 3T Yerads Rufd g
4. 20F GEGH Ul g

Consider a Markov Chain with state space
§=1{0,1,2,3} and with transition probability
matrix P given by

0 1 2 3

0/2/3 0 1/3 0
P= 1 1 0 0 o0

21172 0 172 o0

3\1/4 1/4 1/4 1/4
Then

1. 1 is arecurrent state.
0 is a recurrent state.
3 is a recurrent state,

2.
3.
4. 2 isarecurrent state.

27

108.

108.

109,

109.

A & X, awr X, T@ET U FEUTHAE:
dfead yaAe aeftos =« &, AT 0 v
YEOT 1 & ®Y| AW fF U, Iur U, T@dT aqr
wIUIAES: §fed U(01) IrRow W E,
Xy, X, § Taaq| afeniRa &t &

XiUi+Xa U
Z="2222 1|y
vi+ui

E@Z) =0.
Var(Z) = 1.

Z AE Fielr gl
Z~N(0,1)

=l e

Let X; and X, be independent and identically
distributed normal random variables with mean
0 and variance 1. Let U;andU, be
independent and identically distributed U(0,1)
random variables, independent of X,,X,.
Define Z = X1latXelz Then,

Jufwg
E(Z) = 0.
Var(Z) = 1.
Z is standard Cauchy.

ol ol

AT TH & T gfagy, A F x, W faan,
S e gAfSe Orwar wRsar g9cg Bl &
fo) = (x—8) 6<x<20,0>0

=0 3regyr

e & ¥ FA-TR 0 F Rearear o

L §'1+x\|"§]' 2 1+f1?{ 1+x§
3 = k] 4 .1_+jt-—§' Jz‘g

Consider a sample of size one, say X, from a

population with pdf

folx) =9—22(x—9) 6<x<26,06>0
=0 otherwise

Which of the following is/are confidence

interval(s) for 8 with confidence coefficient
1-a?
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[ sl

i

> [WT—“' X]. -4' 1+ 1-7 1+JE

A 6 X FT U f(x]0) = 5e0x > 0 &,
ST 6> 0314 ¥ v Fr aftemsr Reaa #iY
Y=k O ksX<k+1 k=012

A YFTEEAE
. YEAT 2. fRu=
3. <arEr 4, Ffadm

Suppose X has density f(x|6) = %e"‘/a,x >
0 where & > 0 is unknown. Define Y as
follows:

Y=kifh<X<k+1 k=012,-
Then the distribution of Y is

1. normal. 2. binomial.

3. Poisson. 4. geometric.
TIR&ar d¢ Bele

f(x;6,0) =9§<p(?)+0.1 @(x—8), crd

~0 < @ < oo TUT 0 >0 AT WA & AT ¢,

N(0,1)F WRIFdar uada o F1 Afese wtar

gl AW & X, X, X, 39 WRASAT deqT F

e = e aefRos wfed & A

# ¥ F-ard @@

1. I gfdas graey J& )

2. 6au o fav amgel R & mwes
yf¥aea @ E

3. 0F UF HAHAT Hholat &1 Ieaa gl

4. 0% AU e 3f¥aca A6 WA

Consider the pdf

A 8.0)= ?q) (%) + 0.1 ¢(x — 8), where
—o<f<o and o>0 are unknown
parameters and ¢ denotes the pdf of N(0,1).
Let X4, X3, -+, X, be a random sample from this

probability distribution. Then which of the
following is (are) correct?

112,

This model is not parametric.

2. Method of moments estimators for & and o
exist.

3. An unbiased estimator of 8 exists.

4. Consistent estimators of 8 do not exist.

12. I8 MY &&= & v & Far &9 &1

HOHeT TR ASSAT YA &TAAT Ve Hiar
g, & & Alsd & 10 T & tF IxfRow
wfdest & alreror R o, sfwew vd Aee
e & Iy A1 &F 9@ M A
(X1, Y1), (Xqq, Y10) a m & S %. 3@
X, 7T U ¥ aur v, dfeew 4w ¥
FX A U T AEAS &1 FH TE TGO e
uEd ¢ &

Ho: ¥QYST & QX ®UiaRl # $U=T eThar &7 1
#e 6 Bl

FAH

Hy: HRFAeT 4l Qg $UT &THAT T@aT &1
AW & Dy=Y,— X, D=VY-X, S;,= D, #
sifa S || AT €1 78 Fweww R Fmar
¢ & guar amrar AU sETEETa: dRa @
%, I U wrafos adeior & e 3@
gl dr 3@ AT & AT @ & ¥ I
39ged Sfdeds AT ST Wahar RAR S

HqHa 87

1. ¥-X.

2. 99 Ds & Ty

3. 99 D, ¥ WIS S, FT ANTEHA
D

C JE(D-D)?'

To check whether a premium version of petrol
gives better fuel efficiency, a random sample of
10 cars of a single model were tested with both
premium and standard petrol. Let the mileages
obtained be denoted by (Xy,Y;),", (X10,Y10),
where X; denotes the mileage from standard and
Y; from the premium for the i*" car. We want
to test
Hy: There is no difference in fuel efficiency
between the two versions of petrol

Versus
Hy: Premium petrol gives better fuel efficiency
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Let D;=Y;,— X;, D= Y- X, S; = Rank of
D; when |D;| are ordered. It is felt that fuel
efficiency measurements are not normally
distributed and hence a nonparametric test is to
be proposed. Then which of the following can
be considered suitable statistics for this
purpose?
Y-X
Numbers of positive D/s.
Sum of §; corresponding to positive D;.

b

JE(D-D)?’

E il e

A B X @ uAc f(x|0) ¥ F@T 6,041 1
gl 3R

f(x|0) =13 0<x<1,dU 03T,

f(x11) = = AR 0<x < 1T 03w,

R a W Hy:0=0 SATH Hy:60 = 1% qeyor
F f@AT,0 < a < 1, 4FFam qireror

1. AR X>1-a H, *r 3E&EHT w3 B
2. TR X< a Hy # ISR F7@m &

3. TR X < Vo, Hy & 3 &R & B
4. FroafEFa g va |

Suppose X has density f(x l 6) where 8 is 0 or
1. Also,
f(x]0) = 1if0 < x < 1, and 0 otherwise,

f(x]1) = 572 if 0 < x < 1 and 0 otherwise.

Totest Hy: 6 = 0 versus Hy: 6 = 1 at level
o, 0 < a <1, the Most Powerful test

1. rejects Hyif X > 1—a.

2. rejects Hy if X < a.

3. rejects Hy if X < .

4. has powerVa. '

A & v, 0,Y, IwEdetad Wewr § g
3UTEA FHROT o2 TUT T3t E(Y;) = 6, +
6y, E(Y;) =6, + 6,, E(Ys) =6, +6;, @l 6]s
AT grIe 8, F 9y | Y@F 9w & o
# s FuEt & @ SlF-aa @@ B

1. 6,,6,,60,TUT 6;# ¥ UcAF I ol &l
2. 3,6, AT ¥

29

114,

3. 6,—6; 6,—6,TUT 6,—6, 7 q TAF
Hhee T gl
4. IR Tt @ AT P B

Let Y1,Y,,Y; be uncorrelated observations with

common variance g2 and expectations given by

E(Y}) =60+ 6y, E(Y;) =6+ 6,, E(Y;) =

6o + 63, where 6;s are unknown parameters.

In the framework of the linear model which of

the following statement(s) is (are) true?

1. Each of 8y, 6,, 0, and 85 is individually
estimable.

2. Xi.,0;is estimable.

3. 61 L] 92, 91 = 93 and 92 — 93 are each
estimable.

4. The error sum of squares is zero.

115. ®& 97T Y~N,(XB, 02 R =, F@ix

115,

116.

S k+1<n & nx(k+1)3TTg & AR

R B TUT 02 & FTTAH WA Hhels FHL:

g aur 62 € o orT Fust F ¥ AT ¥ W@

&

. cov(B) = o%X'X

2. pawr ¢ wadaa: dfea §

3. 8%0%% fav gaea B

4, G =YAYSTE A Sfd (n—-k-1) &
T G I

Consider the linear model Y~N,(XB,d?I),
where X is a n X (k+ 1) matrix of rank
k+1<n. Let £ and 2 be the maximum
likelihood estimators of # and o2 respectively.
Then which of the following statements are
true?

1. cov(B)=a%X'X

f and &2 are independently distributed

G2 is sufficient for o2

@% = Y'AY where A is a suitable matrix
ofrank (n—k —1).

2
3.
4,

@fr i F BT EX) =u=EW), Var(X) =
0% =Var(¥)) aur Cov(X,Y) =pc® JFd TH
BT vyumeg dTT @ wed TR aRfew
gfags (X3, %), ., (X, Y,) T O #e R
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A,6* AT p HHA w0 AU p & ITIAdH
SRSdar Aot F Afgse =T §1 3R

S§= Tk —X)% SE= YL, -7)?

aur

Syy = L (X = X)(V, =) §1 &

. X,—-Y,du X,+VY, &&a7 &

f=Yrv vy 52 -1 (c2 2y A — 25xv
2, ,u—z(X+Y),€ —ZH(SX+Sy),p-»S§+5$.

3. G%(1+p) == (S} +SE+25k).
4. 8*(1-p) == (S} +5F —2Sy).

Zn
Consider a random sample (X1, Y;), ..., (Xp, Yn)
from the bivariate normal distribution with
E(X;)) =p=E®), Var(X;) = ¢* = Var(Y;)
and Cov(X;,Y;) = po? forall i. Let 4,42 and
p denote the maximum likelikhood estimators
of u,0? and p respectively. Also,

Sg= k(X —X)? S=3Tr,(¥,-T7)?
and

Sxy = ?:1()(:‘ _f)(yi == )7)-

Then

1. X; —Y; and X; + Y, are independent.
2. 0= +7),62=_(S}+5P.p=
3. 621+ p) =5 (S} + S} + 25xy).
4. 62(1—p) = .- (S} +SF — 2 Syy).

2Sxy

Ao & v, 0,%,.Y, F&dad: @ gauiEaEd:
dfea Ad gaATT W § A § ¥ femar
Iy &ife 2 &1 A deT &
C Y+ Y €+€]
Y2 +Y2 Y24+YE
'sz YZZ]
Y2 YR
Y2 + Y2 0 ]
0 Y4 Yer
r le +y22
Y,Ys + Y,Y,

1.

nn+nn]
Y + Y

Let Y.,Y,,Ys,Y, be iid standard normal
variables. Which of the following has Wishart
distribution with 2 d.f.?

T SE+sE

I'ﬁ+ﬁ Y7 + Y
C\YE+YE YE+YE
3 —le YZZ
B R 7 |
. Y2 + Y2 0
B ) Y2+ V2|
" [ Y24+Y? YWY +YY,
V\Ys +Y,Y, YZ+Y?

118. 7 & I=((0)) T& nxn §ART wd ua

118.

119.

fAfRea amegg & a1fd oy # 08 i) &

fowl oot ameggl # @ Fla-wR g

T[W TEHART TEROS Y FFEHEROT

Iegg gT/RTT?

. X

2. ®i,j & AT o? & (ij)at 3agq arew
IMegg

3 Hi,j#?ﬁm;% & (ij)ar yraaaq arem
31§

4 I

LetZ = ((crij)) be an n X n symmetric and
positive definite matrix such that g;; # 0 for all

i, j. Which of the following matrices will

always be the covariance matrix of a

multivariate normal random vector?

l. .

2. The matrix with the (ij) th element ¢
for each i, j.

3. The matrix with (if)th element— for
U

each i,j.

T

s wfame

i=u—p+e6
L= —u+e

Va1 = Bn-1 — Hn + €nq
Ya=tn— s + €,
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BT py, ..., i ITHATT ST & AT €1, wur, En ATET

0Ud WY IUET THRUT & @Y FEEEaiig &

W AR A & (Y, Y, -, ¥,) & w9

WRAIR 7 =—30, v &1 fosr & @ Al

e &7

1. 3 E(c'y)=0,ar & @l aga @A §

2.y~ pz F ASIH HRF 3ATT ey
,+ Y, 8l

3. My =y T ASAA QF 3=faT srwas
- ¥ gl

4. W W@F T dypy + -+ dy,, HFTAT
gl

Consider the linear model
Vi=m—p+e
L=t - te

Yn-l = Hn-1 = Up + Ep_4

Y =tn —py + €,

where uy, ..., 4, are unknown parameters and

€1, ..., €x are uncorrelated with mean 0 and

common variance. Let Y be the column vector

(1, Y, %) and ¥ = =31, V. Which of

the following are correct?

l. IfE(c'Y) = 0, then all elements of ¢’ are
equal.

2. The best linear unbiased estimator of
P1— p3isty + 1.

3. The best linear unbiased estimator of
2 —p3isY, — Y.

4. All linear functions dyy; + -+ + dpiy are
estimable,

120. T&H M/M/C FaR Sfa@= # TFT ¢ o7 a3 &

TER B G X(t) & € =3, IWHT Ay

A>0 TUT AT 7T u> 0 F gy A=A F

HIT-T/ FE B

L {X(0)} UF SaaT UF #OT Gipar ¥, IR}
Sl Ud AT Afaat & @ry)

2. 3R X)) F F Ty de oA E, A A< 3y
gl

3 uﬁ:a<3u.%.a‘rmuémm$
& WY UH SRS ded g

4. WAT ¢ a1 U AT AqEH P @
=g {X(£),3} ¥

120. Let X(t) = number of customers in the system at

time t in an M /M /C queueing model, with

C = 3, arrival rate 1 > 0 and service rate U > 0.

Which of the following is/are true?

L. {X(£)} is a birth and death process with
constant birth and death rates.

2. If{X(t)} has a stationary distribution, then
A< 3u.

3. If A < 3y, then the stationary distribution
is a geometric distribution with parameter
A
;.

4. The number of customers undergoing
service at time t is min {X(t), 3).
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