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1. Wmmm@mlxlx}cma
el BT Ut A FHE HaRd I T
e g RS vw B ST 4 x4 om? F oo
T WAy R S 05 om B Rl

Tl et @usl Y Jraemsar
1. 30 2. 34
3. 36 4, 40

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

1. 30 2. 34
3. 36 4. 40

2. @7 @w@Rawt A, Baw c F v AW 3
ST & @ ey g ww o c A A9 g,
Y GE AW WO A @, @ ar A AR
TT FG W C Iok T P A g ar ¢
7 B ¥ Y&, “Aa FAT Iea
B Sama fam, “A® @@ At gyer Fi

B

I. A 2.
. C 4, ufauifg

2. 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

3. A WA U & weaa adur e &
60°mwwaﬁ§|maﬁ$wﬁ§,«
feaa &1 g & wiafdat #r dwr 3
.6 2. 3
3. 5 4, ¥NaA

3. 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

4. A % 7 smaraeRw BT A 1 oW

4T A
130
130
130
1. 60 2. 50
3. 40 4, 30

4. What is angle x in the schematic diagram given

below ?
130
130
130
1. 60 2. 50
3. 4 4. 30

5. ot & @, spenyar ¥ WAt @& R 10
Wy A I wET aRw F e F Rt
HALIYE W A, 6 W W A, W SR
Tod W A, | 9feedt & sawat &1 w ¥

I, A<Al< A 2.
3. A1>A2=A3 . 4,

A]=A3b' A;
A>A> Ay



Consider 3 paraliel 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. A<Ay<A; 2. A=A A
3. APASA; 4, AZA> Ay

TES W PRIF W gU U 4 HIET o g
% 3 AT &f FX 9T FE B IR E i

7Tm/s I I FT H OEAT E
1. 4/7s 2. 1s
3. V4s 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

1. 4/7s 2. 1s

3. TH4s 4, 10/7s

A & mawr na‘rmrqyﬁa:%arﬁ;
m+tn+mn=118

A m+nF AR E

1. i TR =8 gaw

18

20
22

Eal el o

Let i and n be two positive integers such that
m+n+mn=118

Then the value of m +n is

i. not uniquely determined

2. 18

3. 20

4. 22

#X vs FAST 10% P R T aUr 3V 0H
T F 10% JHEE W a9 | FAF F
fow ofg area & 73 Rs. 729.00 R, & FARr
7 fer A o F T Hoa uw

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. 91125
A R

(1) x=4

(2) @ x-4=x%—4*@FOF a9
)]
(B ¥HT (x—4)=(x—-4)(x+4)

A TUt # (x — 4) F FOHK,
{4} 1=(x+4)

5y d x=-3

Wl |/ He T 7

1. 182 2. 293

3. 3%4 4. 4TS

Suppose

)y x=+4

(2) Thenx — 4 = x2 — 4%(as both sides are
zero)

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

@ 1={x+4

(5) Thenx =-3

Which is the wrong step?

l. fto2 2.

3. 3to4 4.

203
4t05

10. 40 @3 ¥ e WE ¥ 1 Talzd &1 v

10.

e A Ew
&R & Foad & T R A El TR T B
et € g F&w &
[ﬁm#(?)ﬂw?,miﬂa’fﬁniﬂﬁ
F TN & el aAH]

1. (‘1”;) 2. 11(‘:(1})
5. 29(3)) i (3o)

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

l (T:) below means the number of ways »
objects can be chosen from m objects]



11.

11

12.

L (1) 2. 11 (;“1])

- 29(3) (o)

DNA # Tl 4 81, 3] A, T, G 7o
*agamﬂ:m#hcmnc%@
AR, T AT T & Ieod st wanT &
FI=T DNA oot F 3 ey wsraa: soaam
Rfvar g (refg & amw & fv scogw
o Hafafeey

b TIRIE 1000 dTer &7, 10% G et

2. €15 2000 X BT, 10% A JFd

3. W4ET$ 200098 AR, 40% T Jaqd

4, ﬁaiétooomm.zs%cg?a

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 (i.e., maximum information
content per base)?

I. 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

+

1 =
1990 1534 1990 2002 2006 2010 2014

Year

@AY & 3R W a7 w1 fF By sust
¥ wid-ar wgy afi B
I. mmﬂ@mﬁqﬁi’ﬁ.

ot geet B FEr ady

12,

13.

2. 2006 % Feewr F T qewt A 2010 #

§¢ Jvd R, g et g @ o
¥ HEF

3. W AR W@V vaH f se,

TEF B T F 0% IR W e
Scoily

2006 ¥ =T # 2010 ¥ Tt ygad #
§F SRRIT gf%, 1998 # qare 3t 2002
7§ W9 gy F aifte B

b |
19 .5 - By B!

1 J Tt
1990 1384 1958 2002 2006 2010 2074
Year

Based on the graph, which of the following

statements is NOT trye?

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. Everytime non-gold medals together
account for more than 50% of the total
medals

4. Percentage increase in goid medals in 2010
over 2006 is more than the corresponding
increase in 2002 over 1998

lo,ooo#mmﬁmﬁrmmﬁ‘s‘
AP 37 & F & I & drrey dey @

et &
1. 1112 2. 2213
3. 2223 4. 3334



13.

14.

14,

15,

15.

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

frr ot ¥ W A, W OF X 0F wE
Fsﬁ;gé%,mﬁ:mmmw‘rﬁm

'mﬁ'wﬁmmtimma‘rmﬁ:

A wfaar e §
gmma:ﬂ
FHHNT, AT HFR F

97, TARE
A,B,C,D 2. C,B,DA
A,C,D,B 4. C,D,BA

WD O W

In each of the following groups of words is &
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. CBDA
A,C,D,B 4 C,D,BA

T O

1

ﬁgAéaﬁm@mwmm%
7 3= E R oE AW @ AR, IR TF
M Ieaw faer &, S I faeg A T A
e MG AT @ AA B T R F
w1 Haeawd: T §?

1. M9 IAd aEd #
2. q ot aiend & §

1. yg afRaer Mery & &
4. R afdyoh dems & ¥

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
rue?

1. You are in the Northern Hemisphere

2. You are in the Eastern Hemisphere

16.

16.

17.

17.

3. You are in the Western Hemisphere
4. You are in the Southern Hemisphere

7% UH-RRE e A T 7 70% FTH
¥ @ &1 o IS I Hafare A 10%H
THE Qe ¥, A 3WF aAeT F F

fraen i@ g

1. 3% 2. 5%

3. 6% 4, %

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, %
HEar T & 40 §¥ M § O Ao

¥ 30 @ WG ¥ F ¥ @ Fer M
W F FUETART W 30 90 W Fe
S ¥ e W & awfeosa TN wd aH
gt @ F & gy R S §oaie |
FdEnET A T miaar § o & Frer afest
T g B

. & & @bz nfadt H §Em F FAEA

2. F whg Mfadt & sear § FE

3. & & @re Mfat fr @ @+

4. & gaar & yfedRa

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 seiected marbles

from W are put back in Jar B to make 40

marbles in each jar. The number of black

marbles in W

1. woufd 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 information
given



18.

i8.

19.

S

ﬁ?zrrka:wqmm#a‘rwma:
370 figat A B Ruw 2 Hifai o
G A IR O g AR E AW Rum
W & oafy, B v Rum A% & a0y &
gm#mglagﬁgaﬁaﬁﬁm,m

’aﬂ’mqﬁ

. ABRTTE 2, A#?W%
3. BER W} 4. B#’;—RW%
A B

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. ZfromA
3. RfromB 4, 3?RfromB
afy aN =§

eF=1

gH=> M
£ arns=0
1. T 2. A
3. L 4. K

19, If aN =§
eF=1
gH=M
then nS = 2
1. T 2. A
3. L 4, K

20. AB U gee &7 e &1 SNaT CD, ABY w7 &
T 3 P W WIATAT war ¥ R cp-2
qUrPB=1 &, & g B A= B

C

—

D

I 1 2. 25
3. 2 4. 5

20. AB is the diameter of a circle. The chord CD is
perpendicular to AB intersecting it at P. If CP =
2 and PB =1, the radius of the circle is

c
/\P
A\—//B
D
1. 1 2. 25
3. 2 4 5
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| UNIT-1 |

21,

21.

22

T 4 x 4AEEF HEGE A S R I W,
et TR RY. Ty =4v, ¥ 9fTRG
% s TR §, el g R @ 4x1
areafas 3eggl A FHTET AR £ A S
far frer Y T REeat # e e
Image(T) T lmage(T?) & Fad FAW 2
qw 1 P E R IR @ e
T §)

o o

o

CooCcoooo
SO % k&

y - .

Coo oo

e L

4. A=

ooocoo o oo
®* % DO O

cCooOoOo oo
- OO0 % *
oo

—

[ e ]

* Qccl-i *

P

Given a 4 X 4 real matrix A, let T: R* — R* be
the linear transformation defined by Tv = Av,
where we think of R*as the set of real 4 x 1
matrices. For which choices of 4 given below,
do 1mage(T) and Image(T?) have respective
dimensions 2 and 1?7 (+ denotes a nonzero
entry)

*
e
]

2. A=

ocoocCcooo o

— &

cooooC
oo &= OO

4. A=

2 O OO0 x ¥
* # OO0 O F ¥

S oo Cc o OQ
coocDOoOQoOo

O* OO %

- W
L

,_
oo

1 1+2 1+243
AR~ -+ 4o

3t Ll EH
TAH §

22.

23,

23.

24.

= nm
+
[XEL.Y

The sum of the series

1 1+2 14243
St ot + - equals
1. e 2. ¢
3e 2 e
3. ) 4. 1+ 7

s & ¥ F-TTR? AR T &1 UF @F

b g (y) = (x?’y)

v 1(7)=(1y) ,

4

H(2)= G2

o

1. #HS
2, A g
3. ¥HIT A
4, Y FUIAROT f,g TUTh

Which of the following is a linear transform-
ation from R? to R2?

* fg’) =(xiy)
9(;) = (x?y
a(y)=G35)

4

c.

1. onlyf.

2. onlyg.

3. onlyh

4.  all the transformations f, g and h.

S R TUR 4 x 4 AEARAE HoqE § et
T*=0 ¥ AA H1<i<4 & fav

k, == dim Ker T' B) 3H k, Sk; < ks <k,
¥ fav B & ¥ Il v Fwear A8

& .
. 3g454<4. 2. 153<4s4
3. 2<4<4<4, 4, 253<4<4



24,

25.

25.

26.

6.

27

Let T be a 4 x 4 real matrix such that 7% = 0.
Letk; := dimKer T for 1 < i < 4. Which of
the following is NOT a possibility for the
sequence Ky < ky < ky < k,?

l. 3€4<4<4, 2. 1£3<4<4,
3. 254<4<4, 4. 2=x3<4<4,
. dAta
12x
im=| e~t*dt
x—0x
X
Fr Ji¥a AL &

1
2. ¥WEA R

3. & aRad@ ¥ 9w 1 & gAET B)
4. & HRAT & dUT 0 F wAW B

The limit
2x

1
lim=| e~t*d¢

x-0Xx

x -

does not exist.

is infinite.

exists and equals 1.
exists and equals 0.

B -

/e & 4,8 nxniegg § e & @ -
B (A*B%) & 3T & FAT §?

1. (trace(AB))? 2. trace(AB?A)
3. trace((AB)?) 4, trace(BABA)

Let A, B be n X n matrices. Which of the
following equals trace(A4% B#)?
1. (trace(AB))? 2.
3. trace((AB)?) 4,

trace(AB2A)
trace(BABA)

ALY 4, arrafas gfaftet arar sy n &

m X n NEYF §1 TE FYA F T

1. Y ftp & OO0 Ax = b F1 T% g ¥

2. Ax=0F % g A8 B

3. W Aax=bTuFgEE S aw
wfgdw g

4. y’A=0MQ}@?{Ty$ﬁ'Q’.GTET
Y, JEY y & qRad # [Afese w=war &

27.

28

28.

29,

29,

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.

AW R 7 —2f" + f =0 & FAUA
m@ammm@rmv
gl gfemRa st & v R2, 1) =

(F(0), F(0))
F AT ATE

1. Thdl JUT INTEH|

UHEr I ITTOEH E |
HTBIEH T T e
T A WoIEE, T Th|

BowoN

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

l. 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.

R* & =T Sqwageadt & & Sla-wr d@xa
(R™ T ARl Fifeufad & daf &)

(g, %0, v x)i Iyl < 1,1 €6 € 1}

f{x, X2, xn)ixg + X2+ + x, =0}
{Gryx2,uxpy)ix; 20, 1 <4< n)
{(x, 25, xp) 122, 1<isn)

P

Which of the following subsets of R” is
compact (with respect to the usual topology of
R™)?

1 {(xl,xZ, ...,xn): Ix,;l < l. I1<i< n}

2. {(xl,xz,...,xn):xl +x2 + “'+xn = 0}

3. (e x0 v xg)ix 20, 1 €1 <n)

4, {(xy,%3, ... x5} 152,52,
1<i<n}



30. AT 1% f1 X - X afF g3 xeX & fo0

30.

31

3.

32.

32.

ff)) =x &1 ar

£ U FAT AMEoREE ¥

f O &, 9id JreoTew e

f HTESTEF & T T
qg O A8 § FR f wEmEE @
vET 8

oW -

Let f: X — X such that

F{f(x}) = x for all xeX. Then

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

2. [ 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.

arfaw IOTES TS A wid & o ague
FT g afiRe

. FHE-AFE TF Fdafas JqA1

2. W§ aafad AW AL

3. %ad awdias Jd

4. FA-BFA TH H o aredfaw F@ ¥

A polynomial of odd degree with real
coefficients must have

I. at least one real root.

2. noreal root.

3. only real roots.

4,  at least one root which is not real.

20 x 50 3y A #r dfFq @Al v faar 13

Bi Ax = 0 & gaf &t waAfte fr a7 2
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?

1. 7 2. 13
3. 33 4. 37

10

[ UNIT-2 |

33.

33

34.

34.

AA R W ezl & @AT R W (, @ Bga
i & e S Reg (n,0) Jur B=r
n & WAL &

.C=RLJ4:,,1
w AT Y

1. {(x,y)eR%x >0 T |y| < x}.
2. {(x,y)eR%L:x > 0THT|y| < 2x}.
3. {{(x,y)eR%:x > 0T |y| < 3x}
4. {(x.¥)eR%*:x > 0}.

Let, foreach n 2 1, C,, be the open disc in
R?, with centre at the point (n, 0) and radius
equal ton. Then

C=UCnis

nz1
1. {(x,y)eR%:x > 0andly| < x}.
2. {(x,y)eR%;x > 0and|y| < 2x}.
3. {(x,y)eR%:x > 0and]y| < 3x}
4. {(x,y)eR%: x > 0).

22

4—2* dz =
lz4+1]=2
1. Q. 2. —2Zmi.
3. 2mi 4, 1

Z2
dz =

4-—z2
{z+1]=2
1 0. 2. ~2mi.

3. 2mi. 4, 1.



35.

as.

3s.

36.

At e o f wmaﬁn;wuﬁaﬁ

ot ¥, o, f @ 2L S o
THIYS & 8 FelAr
of of
T ! 6y
af
h—-—‘a;+l§;
= ofonf¥a &% &

I, gduTh, & A F o &

2. g QAT ¥, wiq h & QAR A
A IFTFAT FdT &

3. hPmAThE ¢, W ¢ F Setaihs g
T ITEIGFAT AL B

4. et gaur h T FEA F TEAEH ¥

Let f be a real valued harmonic function on C,

. . . f a%f
that is, f satisfies the equation ——= + Pl 0.

Define the functions

_o9f 6f

Tox dy

_of of

“ox '3y
Then

1. g and h are both holomorphic functions.
2. g is holomorphic, but h need not be
holomorphic.
3. his holomorphic, but g need not be
holomorphic.
4. both g and h are identically equal to the
zero function.

At fF D M(Wi,...,wlo)ﬂm
TATAT &, I8 wie{1,23), 1<i<1030
witw B ilgis9 & BT own ur
& Bl Y b F samay € g ¥
1. 2+ 1 2.
3. 31041, 4,

21¢ 41,
3"+,

Let D be the sct of tuples (wy, ..., w;q). where
wie{1,2,3}, 1 < <10 and w; + wy, is an
even number forcachi with1 7§ < 9.

Then the number of clements in I is

11

37.

37

38.

38.

39.

39

40,

40.

210 4+ 1.
34t

1. 21141, 2.
3. 31041, 4.

A fR R, T L)/ +x+ D3+ x +
D) Eaw R A 2 F FF TOISTIA 1
Fag R &1 nuiAgRadr w1

Loo27. 2, 32,

3. 64 4. Had

Let R be the ring Z[x|/((x* +x + 1)(x3 +
x + 1)) and [ be the idcal generated by 2 in K.
What is the cardinality of the ring R?

L 27, 2. 32.

3. 64 4, Infinite.
dEaHIRNAT TF, HfE 108 F ST FAgE &
T a':

Loz 2.9

3. 6. 45

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

1. 12. 2. 9.

3. 6. 4, 5.

AOTAHTT G ' gFd Tw 8T & 3
TEar g

1. 2. 2. 4

3. 9, 4. 100

The number of subficlds of a ficld of
cardinality 2'% is

1. 2. 2. 4.
3. 9. 4. 100,

THAT {z€Ci20=—1, 2k -1 AN 0 <
k < 60 & AT} & ae yaga &7

I 24, 2
3 32 4, 45

lHow many elements does the set

{zeC|z%=—-1, zk £ -1 for O<k <

60} have?



I 24, 2. 30,
3. 32 4 45
[ UNIT-3 |

41.

41.

42,

42,

AT FTAFIOT y(x) = A [ (3x — 2)t y(t)dt,
UF G A % [y &

¥ad F ¥ dea )

2 ¥ffwaros Feard §)

& ¥ 3% aRauOs et §
w15 3T gEar F8

oW -

The integral equation

y(x) = 1 [, (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

A & R 2R, f(x) = ag +a,x +ayx?
WWHEW?. Qo @y, a0, € R 4T
ﬂ2¢0|ﬂ

Ey = [1 fG)dx = [F(-1) + f(D)),
E, = 1, f(0)dx — 2 (F(-1) + 2£(0) + £(1)) &,
W |x|,xe RFF YT AT § ar

1. B < |El 2.
3 |E1| = ‘HEzI 4.

|E1| = 2|Ez|
|E1| = 3152|

Let f: R — R be a polynomial of the form
f(x) = ag + a;x +a,x?* withay, a,,a;, € R
anda, = 0. If

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

By = [1, fx)dx ~ S (F(=1) + 2f(0) + f(1))

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

I 1B < |E| 2. |El = 2|5
3. |Ey| = 4|E,] 4. |E| = 8|&,|

12

43,

43.

44,

A fF af®E 79 aEar

y' +2y = f(x), y(0)=0, FE
1, 0=sx=1

ra=f{y "2i7
& U Had 7 y(x) Bl

3
& y() s wm &
sinh {1)
1. i 2. s
sinh (1) cosh (1)

rosh (1)

3

Let y¥(x) be a continuous solution of the initial
value problem

y'+2y=fx), y0 =0,
1, 0<x<1
where f(x) = [0’ » 23

Then y (%) is equal to

i sinh (1) 5 cosh (1)
' 3 : 3

3 sinei'l {1) cos‘; {1)
e e

A F a,b € RAMF a? + b2 # 0.3 Fhely
FAEA

ag—:+bg=1: xy ER

ulx,y}=x, ax+by=1 W, &

L I RFga ok a o &
2. ¢ g A B

3. U@ Afgda g Bl

4. yHTT: 7§ g £

Leta, b € R be such that a® + b2 = 0. Then

the Cauchy problem

ag—:+bg—;=1; x,y €ER

u(x,y)=xonax+by=1

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

2. has no solution

3. has a unique solution

4. has infinitely many solutions
45. ODE

2.
3. y=x
4,

(xy' —~¥)? = x*(x* — y?) 1 AT gonae
1. ¥y =xsinx
y=xsin(x+%)

"
y—x+:



45,

46.

46.

47.

47.

48,

48.

The singular integral of the ODE
&y ~ )P =x*(x - y?)is
l.  y¥=uxsinx

2 y=xsin(x+§)
3. y=x
4 y=:nc-+-1—r

wﬁfﬁmmﬂmyezﬁ, y0) =a
. W affrgagtaaco

2. wEdgEadttarr a>o

3., FHAaT. FEEFE AR a=0

4 wmmWwaifmgataazo

The initial value problem

y' = Zﬁ, y{(0) = a, has

1. aunique solution if a < 0

no solution if g > 0

infinitely many solutions if @ = 0
a unique solution if @ = 0

nalbadi

& T sf¥areT o3t AB W BC X R,
MATWFENEar B W& 779 Az §

I3 8 A P A wrdsy AR T
I 3 2. 4
3.5 4. 6

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

1. 3 2. 4

3. 5 4, 6

s = = -2y
pres 2 3 0, u{0,y) = 4e

W fa &t w(1,1) = ome

1. 4¢72 2. 4e?
3. 2et 4, 4p*

Consider the initial value problem
Gu | % = 4¢-2
ax+26y =0, u(0,y)=4e"%,
Then the value of 4(1,1) is

13

1. 4e-2 2. 4e?
3. 2e* 4, 4e*
(uNIT -4 |

49. W F x,, x Tefes W § g x, go &

49,

50.

50.

51.

X 9T aur (~1)"x, ¥ g7 & x X HfPuiE
g & ar

L X% & ¥AfAa 24 o afiw)

2. X¥ YT R wmiEv

3. XH FT A e wRel

4. X*H IW @ wlRw

Suppose X,,, X are random variables such that
Xn, converges in distribution to X and (- ntx,
also converges in distribution to X, Then

I. X must have a symmetric distribution.

X must be 0.

X must have a density.

X2 must be a constant.

6f€sﬁﬁmﬂzurzﬁnm:mm‘c’r§|a’r
& e et o et A g i e
R

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

halb ol o

10/3.
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.

A FE 2130 0<p<1¥ AT X~
292 (n,p) & &1 v~ gt (A, FTEA>0%
oo 7+t @& E[X]= E[Y] 1@

I Var(X) = Var(Y)

2. Var{X) < Var(y)
3. Var(Y) < Var(X)
4,

np AUl A& AW OT @R, Var(x)
Var(Y) @ 30+ o1 &% 8 wwar &



51,

52.

52.

S3.

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.

"t & x| 6,~N(8, 02).i =12 &I dfed
§ 9 dea ¥ I 0, IW 9, WA
TAWEAAT: dRd Ny, t2) &, F& o u AW
A ar A & & Flam, x,qW X, &F
3T det SR H Ga 87
L. X, dwW X, T@EFd:; 0 FEWHARA:
NQu, 12 +0?) afea Bl
2. X, Wl X, wEena: dfed T 2
X, T X, N, 7% + 02) § T & ¥
e &
4. X, TW X, TOHDT: "ied § W
VEUTHATAG: T 60 ¢!

Suppose X; l 8,~N(8;,0%),i =12are
independently distributed. Under the prior
distribution, 8, and 6, are i.i.d

N(u,72), where g2, it and 72 are known. Then
which of the following is true about the
marginal distributions of X; and X;?

1. X, and X; areiid N(u,t* + o).

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

3. X, and X, are N(i, 1% + g%) but they are

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

{N(6):t = 0} v warat wisear &, T 1> 0
gadl 7 B X, = N(n),n=01,2,+1 e &
¥ F W w2

. (X)) v wfow AtelE faa gl

2. {X,) U GAUE AT @ § W
IAH F§ TN §TA A

14

53.

54,

54,

55.

3. {X,) ¥ US ¥ Fed ¥
4, (X,) UF HAGIRONE AT AT §

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

s R XX, X, TEAE W
TUTEAT: §fed arefiow o § O
mwie‘ﬁmwmrai@ra‘zﬂ%
AR F S, =X, + X+ -+ X, au
N=inf(n2 1:5, > 1} & & Var(V)

U T &
1.\ 2. A
3. A% 4, oo,

Let Xy, X,, -+, X, be independent and
identically distributed random variables having

an exponential distribution with mecan %

LetS,=X; + X+ -+ X,and N =inf{n =

1:S, > 1}. Then Var(N) equals

. 1. 2. A

3. A% 4, oo,

AR R A T E W T N = kM Sl

¥ @1y, AN M F i FGU @ AT n, W

e wfacet fere, wfaeumer & @y qur o

(=12 4k FQ & g3 73 9fdey &

HeTTA o F A @y ¥ fAfdse :1X)

afenfg w1 &

7, = L3k, 5w 5, = Hond g

et § ¥ A1 ETFT T

1.  WARE "rew & vy, waRag § W
Fp HATHAST 6 B

2.  wARe wew ¥ v g, 39w T8 B
g 7, FAHAS g



3, Ys @ 3, At wake amew & By
Ffhaa &

4. Hmm%mysmm,a’m‘r##
F§ M I ot 3

55. Suppose there are k strata of N = kM units

56.

56.

each with size M. Draw a sample of size n,
with replacement from the i straym and
denote by 7, the sample mean of the study
variable selected in the {t* stratum, i =
1,2, k. Define

- 1 _ _ kN
¥ =Lk and, = Hanh

Which of the fol lowing is necessari ly true?

L. ¥ is unbiased but Y is not unbiased for
the population mean.

2. 7 is not unbiased but Y is unbiased for
the population mean,

3. Both , and Y are unbiased for the
population mean.

4. Neither 7, nor Yw is unbiased for the
population mean,

Ll o X,Yﬁ#?wmwﬁm

Lo 8(e) = e B p(2t)yp(- 2t).
2 00 e (94 (-5).
200 =Ty (f).
00 =g (u ()

Let X, Y be independent random variables and
letZ = -X—;I + 3. If X has characteristic
function @ and Y has characteristic function ¥,

then Z has characteristic function 8 where
l. 8(t)= e ¥ o(2enp(- 2t).
200 =e o (y(-).

5 00 = et (95
ooy
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57. e v =g+ €.i=123,

57.

58.

59,

S £1: E7, &3
HHAA AT 0 FWr yEoy 02,202, 35 & |
LEDECHE (Tl T O T & @ Far

B 1 Assam Warmw s e %4
¥it2ya+ly 5 ( Y2 ¥
1. 6 : 2 11 y‘+2+3)'
3. 3’1"')’2“‘]’3_ 4. 3)’:"‘3)’2"')’:.
& 140

Consider the model T=iB+e,i=123
where ¢, £;, £5 are independent with mean 0
and variance g2, 2¢2, 342 respectively. Which
of the following is the best linear unbiased
estimate of 87

Y1+2y2+3y, & Y2 . ¥3
LTS 2 Stz
3, Nthtn 4. ¥ty
. ey . Bty

AT (b k,v,7, 1) THT AR 30t o
HPFET (BIBD) & &Y & faary | BIBD &

mﬁamﬁm##aﬁa-ﬂaﬁg’rm
(b~1Lk—A,b—kk2).

1

2. (b,v-k,v,b-—r,b—-Zr-F}l).
v{r—1)

. (X 29,9 -1,1),

4 (k.b,r,v,4-1),

. Consider a Balanced Incomplete Block Design

(BIBD) with parameters (b k,v,r,1). Which
of the following cannot possibly be the
parameters of a BIBD?
1. (b-—l,k—~1,b—k,k,l).
2, (b,v—k,v,b—r,b-2r+l).
viv—1}
3, (—%—-,Z,v,v-l,l).
4. (kbrova- 1).

CICRL D A AU N(u, %) & frren amar
U Afiow wfagd &, o .qu o2 AT
g Ho:p =290 H: > 2 qfeTeT FHEAT
F @ F At | A F 5,2, .2, & BT
AT 1.2,13,17,1.8,2.1,23,2.7 ¥ afe exm
vFgAAT AFTTH TRIOT @1 IqThT Y ay
F T & ¥ B ar o b



59.

60.

60.

. 5%awm 1%dW ariwar T4 W Hy
e o I g

2 S% AW 1% amT ardEar TR 9T Ho
edE fRT ST E

3. 5% HIEEAT TR W H, 3SR R
Frar &, T 1% FEhRAT FR T
e R ST &

4 1% G T W H, FER R

ST ¥, WG 5% RwT TR TER
frar Swar B

Let Xq, X5, -, X7 be a random sample from
N{u, o) where i and 0% are unknown.
Consider the problem of testing Ho: gt = 2
against Hy:p > 2. Suppose the observed
values of x{, %5, , X7 ar¢
1.2,1.3,1.7,1.8,2.1,23,2.7. if we use the
Uniformly Most Powerful test, which of the
following is true?

1. Hyisaccepted both at 5% and 1% levels
of significance.

2. H, is rejected both at 5% and 1% levels
of significance.

3. Hy is rejected at 5% level of
significance, but accepted at 1% level of
significance.

4. H, is rejected at 1% level of
significance, but accepted at 5% level of
significance.

F R Y = (Yo, V) TEEC SAART Lo
N(0,1) @A &1

n
Y
i=1

¥ Ry oy W Y ¥ gufady &
Wanmgﬁmﬁﬁﬂa-m%‘?(l nx1
afer #r ffise @< &, e @l @aa | 8

1. 1 2. I+‘~n‘—.
r '
. -2 4.
n n

Let Y = (¥, . Yyq) have the multivariate
normal distribution N (0, 1). Which of the

16

following is the covariance matrix of the
conditional distribution of Y given

k13
S

=1
(1 denotes the n X 1 vector with all elements 1.)

L 2 1+
[ [ n
R L S
n n
HIT \PART 'C'

- [uNr-1 |

61.

61.

a b ¢
A & A=(0 a d)w 3 x 3 3TTF §,
D 0 a

& a,b,c,d TUiE &l A & aen TR
1. afg a¢o,a’rua:a§queQ[x]%aT%
AF GHHA p(A) 3|

2. geZ[x] & (oW, ¥
q(a) q(b) g(c)
gay=1 0 ga) q(d) ¥l
0 0 g(a)
3. fedr o Qs o & T Al A" =0%
ar A3= 0 Bl
a 0 ¢
4. Am(o a o)awstam'qjéam
0 0 a
FaAfREHT =T B

a b ¢
LetA =10 a d be a 3 X 3 matrix where

0 0 a
a, b, c,d are integers. Then, we must have:

1. Ifa # 0, there is a potynomial peQ[x]
such that p(A4) is the inverse of A.
2. For each polynomial geZ[x}, the matrix
g(a) qb) q(c)
g =| 0 q(@ q(d))
0 0 g{a)



3. If A" = 0 for some positive integer
n,then 4% = .
4. A commutes with every matrix of
a 0 ¢
the form (0 a’ 0).

0 0 o

62. 7t &F RW vw of@g waw £ ¥, g

62,

63.

aeR6>0 & o

At 7, w(a, 8) = suplf(x) - f(a)l,
xe[a —68,a + &),

m

I w{aé8) € w(a,é;)ifs, < 6,

2. limgap,w(a,d)=0 @ aeR ¥ fa

3. limg_ g, w(a,8) F HfPaeT v Imaegear
A& B

4. limg,g, w(a,8) = 0T TUT Faa I ¢
W f "ad ¢

Let f be a bounded functionon R and a e R.

Ford > 0@,

let w(a, §) = suplf(x) — f(a)l,

xe[a —§,a + 8].

Then

l. w(abd) < w(a?d,)ifs <5,

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

3. limg_g4 w(a, 8) need not exist,

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

He % 3 x 3 areaf® ameggt A @ wHTT

10 0

$E ATA=(0 0 0)#1=mr| a’rﬂgms
0 0 0

Mdfree #rar ¥

I UF yFasTer gy

2. Sfe | N UF HEgg
3. S 2 9% 3egE
4. U YA o wAfAT anegy

S/15 CRS/2015-—4CH—2A
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63.

64,

64,

Let S be the set of 3 % 3 rcal matrices A with

1 0 0
ATA=({0 o 0). Then the set S contains

60 00
a nilpotent matrix.

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

AT wRRw At v, v, vy, v, T Rw
TN GV = Viw by Vy 4 Vi, 31 Vs ¥,
B Ker (¢,) = {0}, Range ($,) = Ker (¢,),
Range (¢;) = Ker (¢3), Range (¢3) =V, |
faary) &

4
1. Z(-nf dimV, = 0

(=1

4
2. 2(—1)I dimV, > 0,

I=2
4

3. (-1 dimy, < 0.
4, (-1} dimV, # 0.

N PR NG

Consider non-zero vector spaces Vy,V,, V3.V,
and linear transformations ¢,:V, - Vs,
PV = Vy, pg:Va 2V, such that Ker
(¢1) = {0}: Range (¢1) = Ker (¢2): Range
(¢2) = Ker (¢3), Rangz (¢3) = V,. Then

4
1, Z(«-ni dim¥, = 0
=1
4
2, Z(—l)‘ dim V; > 0.
£
4
3, Z(-l)‘ dimV; < 0.
i=1

4. Z(-—1)f dim V; # 0.
i=1



63.

63.

66.

66.

18

n>1% fae, s &
Gnlx) = sin® (x + i) , x€[0, )
T fo(x) =[5 ga(Ode Bl

. [0,00) W fegad v &= f dF {f,}
JFErid g ¥, T [0,00) W
TFgAET: JFaiE 8 dant

2. [0,0) R fegae & o wo aF
.} ¥oafia =f &an

3. [01]R {f,) TFEEAWT: AR gar

4, [0,00) W {f,} ThHaHETT: HRTRT dar §

Forn = 1, let g,(x) = sin? (x + —:;) ,x€[0, )

and f,(x) = f;‘gn(t)dt.Then

1. {fu} converges pointwise to a function f
on [0, o), but does not converge
uniformly on [0, o).

2. {fy} does not converge pointwise to any
function on [0, 00).

3. {fy]} converges uniformly on [0,1].

4.  {fa) converges uniformly on [0, o).

AT R SR > R, U O aeR,z %0 &

foT S(v) = av RBar Frar & .

At R TR o R TS @ wiawer § afe

7T & Wawa: wady »#Fowfs aftet # 5 =

THETT B = (v, .., v} B &

. B¥ WIY&T T & regy et

2. B¥ WO (T-5) ¥ g Ao §i

3. B¥ WNRT T H IWYE HETh:
fast 7ft &, g 37 PR &

4. B [ T & eyp fawh §, W B
¥ W (T - 5) & HoqF Aot g

Let S: R™ — R" be given by S(v) = avfora

fixed aeR, a # 0.

Let T: R™ = R™ be a linear transformation

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

independent eigenvectors of T, Then

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

67.

67.

68.

68.

2.  The matrix of (T — §) with respectto 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 — S) with
respect to B is not diagonal.

A fR F:R® x R - R &S F(x,y) = (Ax, y)

S R" & AWEH HR OGS &, TUT

ATE nxndedia® Heqg §1 gl D WO

HaFaS P s Far § B Fuat A

-8 T §7?

i (DFGL @) = (A y) + {Ax, ).

2. (DF(x,»)(0,0) =0,

3. FT (x,y)eR"xR" & U DF(x,y)
I @R @t

4. DF(x,y), (x,y} = (0,0) W 3f¥aeq gt
@art

Let F: R™ X R™ — R be the function F(x,y) =

(Ax, ), where {,} is the standard inner 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,¥))(u,v) = (Au,y) + (Ax,v).

2. (DF(x,yX0,0) = 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).

afeyr gAfe R? #r swwaAfteal =T & &
F-

. {(x,y.zix+y=0)

2. f(x,y,2):ix—y =0}

3. fxyzx+y=1}

4 {(x.y.2hx-—y=1}

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

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

{(x.y.2):x —y =0}
{Cy2)x+y=1}
{(x,y,2):x—y=1}.

bl A

SM5 CRS/2015—4CH—2B



69.

69.

70.

70.

71.

L]

UF nxnAEAY IYE A, A =1, (axn
TACHAE HISTE, ST &k UF 07 qoffes > 1 )
T OHHYR & 8 AT 6 A 97
R e 1 /E A B we &
¥ Y TEFa: o o
1. A R 3

A+ A2kt A1 = 0, n x n T

2.
3. tr(A) +tr(AD) + e 4 tr(4*1) = —p,
4 AT +ATT4 g o

Ann X n complex matrix A satisfies 4% = [,

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

integer > 1. Suppose 1 is not an e genvalue of

A. Then which of the following statements are

necessarily true?

1. Ais diagonalizable.

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

3. tr(A)+er(A) 4 -+ tr(4* ) = —n,

4 AN+ AZ4 g p Do

At & utF avafdw nx 18T & A
wu = 1% WA &l §, 56 u,u #
ofad & Rl FEF A=/ 2uu, 77

L#ife n & acaAs negy &1 B Faet &

¥ FiF-ar wdr &

1. ARRT E 2. A?=A
3. Trace(A)= n-—2, 4, Ar =1,

Let 4 be a real n x 1 vector satisfying uu=1,
where  u' is the transpose of u. Define
A =1-2uuy where is the n®* order identity
matrix, Which of the following statements are
true?

l.  Aissingular. 2. A?=A

3. Trace{(A)=n—-2. 4 A2=].

mﬁ%awmmﬁmmalﬁm

A # ¥ FF A sffard b
Lo f Zax. 2. [yzdx.
-] 1 o 1
3. L mdx. 4, fs mdx.
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71.

72,

72.

73.

73.

74.

Let @ be a positive rcal number. Which of the
following integrals are convergent?

1. foaf;dx.
2. foa%dx.

3, ffj;;dx.

4. f: x(lo; o7 dx.

e ATF ZHAIY 4 x ¢ TIeafaw

I Bl e # @ Hed v A

1. ofddA=4

2. AR beR'F RC, Ax = s 7 =
&% uF g &I

3. dim (nullspace 4) 2 1.
A T R ¥E A oo &

Let A be an invertible 4 x 4 real matrix.

Which of the following are NOT true?

1. RankA4 =4,

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

3.  dim (nullspace 4) > 1.

4, 0isan eigenvalue of A.

nz2% fow, ARt F g, =—1— ¥ ar

ntogn

I 3&FRA (a,}o, 3fEvard &
2. #oft 3, a0, 3D E

3. AR T, a2 dffErd ¥

4. AOY TR (—1)"a, 3 &

1
niogn '
I. The sequence {a, };., is convergent.

2. The series $7L, a, is convergent.
3. The series Y5, a2 is convergent.
4. The series 370 ,(—1)"a, is convergent,

Then

Forn = 2, letaq, =

R* & fre woeaal & @ fhwet uw S
Y & [QraHTadt 4,8 c R2 % T, A+ 8 =
{a+b|aeA,beB]]

Lo S={y|x*+y2=1)

2. S={(x,y)lx2+y2<1}

I S={Gxlx =31+ (=) |x = =y}

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



74, Which of the following sets in R? have positive

75,

75.

76. T Geelt & Foeadt # A RIA-A JA0A

76.

Lebesgue measure?
Fortwosets A, B CR? A+ B

= {a + b| acA, beB)
S={xn|x*+y*=1)
S={xy|x?+y* <1}

S ={y)x =y} + {(xy)|x = -y}
s={xMlx=n+ {ENix=»

B

xeR ¥ To0 AT &F p,(x) = x™ TqU

fo = span{pg, p1, P2, - } gl dr

1. R W gy aEafas AT Hdd wenl A
afeer wAfeE p B

2. R 9 @ arEaias A dad Gear a
I9EAT™E p ¢

3. R WX T3 9@ Gt @ @iy gARe
# T RFA: @S WAead
{Po, Py P2r -} B

4, PrOfAdY BEd o W GEY A B

Let pp(x) = x™ for xR and let fo =

span{py, p1, P2, --}. Then

1. o is the vector space of all real valued
continuous functions on K.

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

3. {pg,Pr P2 -} isalinearly independent
set in the vector space of all continuous
functions on R,

4, Trigonometric functions belong to §0.

% 2 (N oAqY Tt fr wpeaT W s
Nl )

1. {fifin- 23}

2. {flf:(1.2} - N}

3. {flf: {12} =N, f(1) < f(D}

4 (I FN- (L2 1) < £

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

7.

717.

78.

1. {f|lf:N-{12}}

2. {flf:{1.2} - N},

3. {fIf: (1L2Y >N, F(1) < f(2)}
4,

(] F:N = (1,2} FQD) < £}

AR & fR" - R"U&F Tdd Bad ¢ e
Jan 1 ()dx < 00 &I

A fF A UF TEAfaF n x n TEONE IR
AW x,yeR"&F fau AT fF (x,y), P W
AAF Hicok T & fAfdse #ar &)
Jan f(AX)eV R dx =

San f ()eida) v 2

|det A|

2

AT yx) 4%
2. fm“ f(x)e 1metm )
3. fan f(x)e‘((“‘r) yaidyx,
— d
T
Let f:R™ —» R" be a continuous function such

that [, [f(x)|dx < .

Let A be a real n X n invertible matrix and for
x, yeR™, let {x, y) denote the standard inner
product in R™. Then fm f(Ax)e'¥Xidx =

fnn )"(-"f)"’fl{{“l 1) yx)ldetdl

p—

2. jmn f(x)el yi Getal -
3. Janf (x)eT) YRy,
HA™lyx) 49X
4. J'nn f(x)e yx et Al
e B {ag, ay.a,, .. ) ATAAEH HEAIN

TF IEA § R il k= F fow, A &

Sp = Lhoolak 1 A U A @ ST T

R

. TR limMpac s, & XET R, @ Lim=om
# #ETR B

2. BElmMpw s, 3 HfEFE 8, O Inooam
¥ 3aed A &1 RIS T B

3. AT IE_,a, F HEAET B A limag sy
&1 #¥f&aca B

4. YRET=_,a, & J3E&EET L A iy, e s
¥ #fEaca 9 & TERTFAT A B



78.

Let {ay, a4,a,, ...
numbers.
Forany k 2 1, lets, = y2_ 0 @zk. Which of
the following statements are correct?

Lo Iflimy,_,., 5, exists, then Ym=0m

} be a sequence of real

exists.

2. IFlimy .4 8, exists, then Y=g @y Need
not exist.

3. I ¥ 0@ exists, then fimg, o s,
exists.

4. ¥ h_oanm exists, then lim, 4 5, need
not exist.

| UNIT-2 |

79.

79.

80.

A & fod $0dRF waT T S € # fagw
sﬂémwmﬁaala‘rfm%uﬁ

L3 =0 forann>1.
2. f(z2)= Oforalllz] =2

3. f(niz) ={ foralln = 1.
4. f(z) = Oforall ze{(-1,1).

Let f be an analytic function defined on the
open unit disc in C. Then £ is constant if

L f(3)=0 foralnz1.
2. f(@)= 0forall|z| = %

3. f(3)=0 foraln>1.
4. f(z) = 0forall ze(-1,1).

A B UR TET $0dRw verr &) By

FAA A AT @ 7

L fIW & AR far ofwr vw el Yar
¥ Iaidfea #

2. fm%ﬁfﬁm:ﬁﬁm
gl

3. AW EARS, {2zeC:Re(2) < 0} X
TRz &

4 fHNRE IR fI areafds s wRag B

21

80.

81.

81.

82.

Let f be an entire function. Which of the

following statements are correct?

1. f 1s constant if the range of f is contained
in a straight linc.

2. flisconstantif f has uncountably many
zeros.

3. fisconsant if f is bounded on
{zeC:Re(2) < 0}

4. fis constant if the real part of f is
bounded.

7 (0] W oWl aafE mw dag

B F AT C([01]) B B et F @

HT-7 TEr &

I o)) o quiidra giF

2 O T I Wl heA w1 wAqEE

& 3feass suramaer B

07U 18T T o5 §17 W weltt F7

AT UF WA IO B

4w fec((o,1)) ¥ arfa asfr xe[0,1] AT
FEa>1F RO (fa)) =0 ¥ @
Wl xe(0,1] F BT f(x) =0 ¥

1.2

Let C([0,1]) be the ring of all real valued
continuous functions on [0,1]. Which of the
following statements are true?
I €([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].

mﬁﬁn-afh:rarmﬁtfa?aguzp%lm#
& o w8l rus 39 antaw

H={zeC|tm(z) >0} & & @
p'(z)

. im=—= ()>OforZEHR
2. Rei p((z)) < 0 for zeR.
3. Im=—= ’;((? > G for zeC, with Im z < 0.
4. Im 1"()>0f‘0rzft‘rl withimz > 0,

p(z)



82.

83.

84,

84.

85,

Let p be a polynomial in 1-complex variable,
Suppose all zeroes of p are in the upper half
plane H = {zeC ] Im{(z) > 0}. Then

p'(z)

1. Im==> 0 forzeR.
p(2)
2. Rei®® <0 for zeR.
p{2)
¥
3. 1mPE 5 0 for zeC, with fm z < 0.
)
4, fm%(%) > 0 for zeC, with fm z > 0.

ey 3Teat § O #IR-8 EAvar

a™ = 6a + 2 mod 13 H AU T &7

1. 41 2. 47
3 e? 4. 83

Which of the following primes satisfy the

congruence

a** = 6a + 2 mod 13?

1. 41 2. 47
3. 67 4, 83

qofi& T & WY - qX FIT F
gor Z[x]) # foet agwel A @ Fh-d
segai

1. x*-5

2. 1+E+D+E+ 12+ E+1)P+
(x + 1)*.

3 t4+x+xf+x? 42t

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*-5,
2. 1+E+D+x+1D%+x+1)3
+(x + 1)*.
3. 1+x+x2+x%+x%
4, 1+x+xt+x3

et & §=99 2 W Ral, wiftufled « &
w1y, e vw syaHTIT W@9W ¢ Ol aw

22

85.

86.

86.

AT ofy ap REa ¢ @ 7, 31 oftfdag & e

Y F @ BT w7 P

I 139qead QiR ¢ ST R W
FryReT difeufadr ¥ afa &

2. wifeufad « & 7 Haa B

. gifea{Fr ¢ # z gFERF &

4. gifeafadr + & z &1 W R@Aa
SUEATIT FEA B

Consider the set Z of integers, with the

topology 7 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 .

4. Every infinite subset of Z is dense in the
topology T.

A B 0:{1,2,3,4,5} - {1,2,3.4.5} U&F FAIT

(THET TUAT HESHIEH Felel) ¢ Al

) se()  Vil1<j<5 Rl

ar s & @ F9-3 86 82

1. ®hy, 1<j<5F AT oeo()=j &l

2. W), 1</<s5 AU oY) = o) B

3. THEAT {(kio(k) * k) ¥ FH & F
g §

4. WHCHA {k:o(k) = k} ¥ FATH FET F
saay §)

Let 0:{1,2,3,4,5} = {1,2,3,45} bea

permutation {one-to-one and onto function)
such that

o'l 0() Vi1<j<5.

Then which of the following are true?

1, aoo(j)=j forallj, 1<£j<5.

2. o7j)=a(j) forallj, 1<j<5.

3. Theset{k:o(k) = k} hasaneven
number of elements.

4. Theset {k:o(k) = k} has an odd number
of elements.



87.

87.

88.

85.

89.

89.

9.

ﬁmﬁaﬁ%ﬁma@a’fﬁ#m#
Bﬁaaﬂﬁwmm

1. x5—3x‘+2x3—5x+80verR.
2, x3+2x2+x+loverQ.

3.0 X 43x7—6x +30verz

4 x*+4+x2+ 1over Z/2%.

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

I x5—3x“'+2x3—5x+80verJR.

2. x3+2x2+x+loverQ.

3. X +3x2 —6x+3o0verz,

4. x*+x2 4+ 1over Z/2Z.

afe x,y e ZUF §Hg & 999 § qur

xyz =1,3ar
L yzx = 1. 2. yxz=1
3. zxy=1. 4. z2yx=1

If x, y and z are elements of a group such that
xyz = 1, then

I, yzx =1, 2.
3. zxy=1. 4,

FME 10 & oF Wag 7 T wehwwor Sy
RERCR T gL

1+1+1+2+5=10.
1+2+3+4=1p,
1+2+2+5=10.
1+1+24+2+2+2=10

BN

Which of the following cannot be the class
€quation of a group of order 0?

I 1+1+14245=10,

2. 14+2+43+44=1p

3. 142+2+45=19,

4 1+1+2+2+2+2=1p,

Hﬁﬂﬁﬁ#ﬁmw#m#ﬁmﬁ:
ﬂ:{Cec:[]: 4.
t 1
mﬁﬁaamqma:u:rmﬁﬁﬁam]

1 ¢ ¢
nz={c:ec=[f 1 c}

¢ ¢ 1

IR e @rqma:uasﬁﬁﬁam.}

23

90.

F'Iﬁ'ﬁ?ﬁ'z[zsﬂillzlgl] | o
I. 0,=D,0,=0.
2. o, #b,0,=D
3. =09, +D.
4 0, +Dq,+B.

Consider the following subsets of the complex
plane:

&

]

.1 C
CeC: [ ]
is non-negative definite

(or equivalently positive semij — definite)}.
1 ¢ ¢
n, = {Cec |1 1 ¢
c € 1
is non negative definite

{or equivalently positive semj — deﬁnite)}.

Let D ={zeC||z| < 1}. Then
. 0,=D,0, =D
2. &, #D,0, =D,
3. 8,=0,0,+D.
4. &4 =*Dn, =D,

(UNIT-3 ]

91.

m#ﬁ;mwwﬁaampgmma{.w.
g%+ (1+x2)%+P(x)y=0,xE R & g
orwa: wady zat =1 tufhas W ¥ A6t iy
W)=a W(2)=b and w3) = ¢,

a<Qandb>0

a<b<cora>b>c
2 b_c
fal 18] e

B -

O<a<bandb>c>0



1.

92.

92,

93,

93.

94.

24

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

2
L+ + )L+ P(x)y=0x€ R,
Let W(l)=a, W(2)=5b and W(3) =c,
then

t. a<Qandb>0

2. a<b<cora>b>c¢
3 a b [
4.

94.

lal = 18l e

O<a<bandb>c>0

ﬁﬁm%:—'}x—y. %=x—2yiﬁf$i'ﬁ3;
g ¥ v

1. 3ymfaa. BRR sy

2, FfEwR wEY

3. ITNRA: &R wie

4, ¥R Ffw

95.

The critical point of the system

dx d .
-&-r=—4x-—y, d—3:=x—2ylsan
I. asymptotically stable node

2. unstable node

3. asymptotically stable spiral

4,

unstable spiral 95,

TaeE [ (2 — y?)dx FOAHE J(0,0)
T (2,0} & TR ¥, & TF

1. g‘aﬂ?q\?l?m?ﬂfa‘acﬂ
2. va@ SqAaA § da<n
3. q&ﬂmgﬂﬁa>n
4. v REA § A a>w

The extremal of the functional f:(y’z — yHdx
that passes through {0, 0) and (@,0) hasa

1. weak minimumifa <%

2. strong minimum ifa <m

3,  weak minimum ifa > 1

4, strong minimum ifa > 7

96,

wif¥s A §AE
g—=yz+coszx, x>0

y(0) = 0, ¥ faT = 9AT § qaEgATAd
T ¥ yeaca & 3xaaA Iaud ¥
oo 1] 2. (0.1/2]
3, [0, 1/3] 4. [0. 1/4]

For the initial valuc problem
ay _ 2 2
il +cos’x, x>0

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

1. [0, 1] 2.
3. [0,173] 4.

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

ot F Q@ FiF-@ JRF saFa FHSOT
pqx +yq* =1 taqp‘rm?ﬂ
1. z=§+5‘§+b

2. z=-+Z+b
b ox

3. zZZ=4{ax+y)+b
4. (z=-bY¥=4(ax+y)

Which of the following are complete integrals
of the partial differential equation

pax+yq® =17
. z=2+Z+p
4] X
2. z=7+Z+bh
b x
3. z°=4(ax+y)+b

4, (z—-b) =4(ax+y)

_fa+blogl, O<x<{
G(x’o_{c%-dlogx, {sx<1

xy" +y' =0 ¥ A DT wew &, 57 vl

W IAT x—»0, y INag & aur

y(1)=y'(), IR
a=1b=1 ¢c=1,
a=1,b=0 ¢c=1,

|
2.
3. a=0,b=1¢=0,
4 a=0 b=0 ¢=0,

R R R
nmwun
e T o T



96.

97.

97.

98.

98.

99,

The function

_fa+blog, 0<xsg{
Gl )= [C+dlogx, {<x<1
is a Green’s function for xy" +y’ =0,
subject to ¥ being bounded as x ~» 0 and
y() =y'(1), if

] a=1b=1¢c=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

B g we yaew goeor

uxx+xuyy=0%'

L x>0 % e geda
2. x>0 % fav ywfawaas

3. x<0% v dnfgeda
4. x <0 F v yfoEafas

The second order partial differential equation
Upy + XUy, = 0is

1. ellipticfor x > 0

2. hyperbolic for x > 0

3. ellipticfor x < (0

4. hyperbolic forx < 0

) R d9a; yaeudg B f & v,
feT & & FA-T1, 2(px - gy) =y — &2

FT TF HIHTT o &2

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

(x +y)* +2% = f(xy)

¥ +y? 42t = f(y—x)
x2+y?+2% = f((x + y)2 +28)

P —

For an arbitrary continuously differentiable
function f, which of the following is a general
solution of z{px - gy) = y? — x?
Looxt+y?+2% = fxy)

2. (x+yY+z2=fxy)

3. x4+ yi+22=fly—x)

4. x*+y? 422 = f((x +y)* +23)

TSOATT m & UF o7, T Afo=w
x2+y? = o> §1 BOE R, T o o Ay
AW famg &Y o BT § Fur For F 77
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99.

100.

190,

101,

freg @ qfr #r 3qua & ¢, F e afel=
&R ea g O

1. z-¥eT & B Foiy w3 =R
z-HeT & 1€ sl W@ sraw a8 3
z-T&em  nigeherar ava @Ay £

z- T & nfaefear e dady 787 £

BowN

A particle of mass m is constrained to move on

the surface of a cylinder x2 + 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

T | = [ y2(y')2dx F TWHF ST (0,0)
TU(x,y) § ST &

1, TUH HW BaT §

2. x F1 U T&F woT §

3, QUEHY F U FU§
4

driged &1 UF U §

The extremal of the functional

I = f:l y2(y')2dx that passes through
(0,0) and (xq,y4) is

1. aconstant function

a linear function of x

part of a parabola

part of an ellipse

e

fF T HEaeHEs TAEAA §F 919 3 AT 3ER
mmtmﬂa@z‘iaﬁmmﬁ:
e faw

rewe 71 fags fAaw
RAewer & TaewH @aH

MM AP 2 A gy

Sl



101.

102.

102.

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

HATHRA THROT
yx)=1+x% + fﬂxh’(x, tyy(t)de, fee
K(x,t) = 2% & 91y, & v goRgen yfve

Ka(x, ) &
1. 2% Yx~-1)? 2, 2¥t(x —¢)®
3. 2x—t—1(x — t)Z 4, zx—t—l(x — t)3

For the integral equation y(x) =1+ x3 +
f:K(x, Hy(t)dt withkernel K(x,t) = 2*°¢,

the iterated kernel K5(x, t) is

1. 2% Hx —t)?
2. 2*Hx—1)?
3. 2x—r—1(x . t)z
4. 22Xy ~ )3

[uNIT-4 |

103.

103.

7 B X 9w vy Iefos W E wgEd qad

A oS Fx,y) & iyl or o gfaedt &

A T, (x, y)eR2 T F & Aideg &1 Q'Eh"ﬁg

&l & fav sugea §

. P(X=xY=y)=0.

2, EitherP(X =x}=00rP(Y =y)=10.

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

4 PX=xY<y)=0and
PX<xY=y)=0.

Let X and Y be random variables with joint
cumulative distribution function £{x,y). Then
which of the following conditions are sufficient
for (x, y)eR? to be a point of continuity of F?

104.

104.

103.

105,

PX=xY=y)=0

Either P(X =x) =0or P(Y =y) = (.
P(X=x)=0and P(Y =y) =0.
P(X=xY<y)=0and
P(X<x,Y=y)=0.

il i

H R X #T weed £(x]9) —*—ée‘”‘”,x > 0 ¢
SR 0 > 0 FIF &1 v Fr afemer e
H:

Y=k 3 ksX<k+1, k=012
ar YyaT e §

1. ST 2. faum

3. <@’ 4. SafRd™

Suppose X has density

f{x|8) = %e_xw,x > 0 where@ >0 1s
unknown. Define Y as follows:
Y=kifk<X<k+1, k=012
Then the distribution of Y is

1. normal. 2.
3. Poisson. 4.

binomial.
geometric.

A B X F ST f(x|0) 8 1w 80T 1
gl 3k

fx|0) =13 0<x<1,3qU 0 NFT,
f(xll)=$'ﬁﬁ'0<x<l?f’-ﬂ031?ﬂm.
T a W H:8=0 FAH H,:0 = 1% ufyaror
F 7,0 < « < 1, wFRan aeror _

. TfE X>1-« Hy, = 3T DFR a3ar ¥
2. TR X< a Hy B 3w @

3. R X < Vo, H, # 3ehER et

4, HulFda ¥ va |

Suppose X has density f{x [ 8) where 8 is 0 or
1. Also.

F{x|0) =1if0 < x < 1, and 0 otherwise,
fx|1) = ;:—,_; if0 < x <1 and 0 otherwise.
Totest Hy: & = 0 versus Hy:8 = 1 at level
o0 <oa<1, the Most Powerful test

I, rejects Hy il X > 1 —a.

2. rejects Hy if X < a.

3. rejects Hy if X < va.

4.  has power Va.



106, m#fé:(x,n#:igaaméz:rﬁm

106.

107.

107,

X|Y =y~ ZRT (3,05 a vy~ camt
(), 2> 0, T@ A0F 3T waw ¥ 75 B
A TR 3EEa wwew T=TY) B
ar

L. Var(T) < Var(Y) forall A.
2. Var(T) = Var(Y) for all A,
3. Var(T) = A forali A,

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

Let (X,Y) have the joint discrete distribution
such that X|Y = y~ Binomial (y,0.5) and
Y~Poisson{4),A1 > 0, where 1 is an unknown
parameter. Let T =T(X,Y) be any unbiased
estimator of 2. Then

l. 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 4.

AT TF F T gfdesl, et @ x, ov Ry
St v TARE R TiTar oded woe &
fo)=%(x~8) 6<x<26,0>0

=0 ki)

e & @ Flaard 0 & Rearar saaa
B8, Tarar IiE 1-a F wmr?

[‘;_('1-;'3]' 2. -1+ xh_%‘ H_xgj'
[
X X X
[1+\f1~a ! X]’ 4. _1+ ﬂl_E' " %g

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

popuiation with pdf

Fal) =92—2(x—8) 8<x<26,6>0
= 0 otherwise

Which of the following is/are confidence

interval(s) for @ with confidence coefficient
1—a?

X X

a’ x|’
1+ #1-5 1+ (2

S
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108.

X X X
[;l‘—_l\f—_?' X]. 4, ﬁ, 1+J¥ .

108. fRufar @A s = {0, 1, 2, 3} FUT EFHT WFAFaT

109,

INYE PYFT UF ARG A@er Wy R
T g

0 1 2
2/3 0 1/3
1 0 0
1/2 0 172

3
0
0
0
1/4 1/4 1/4 1/4

L S B -

1 U TRraas Rt
0 UF qRIEqE fRufa ¥
3 U gAadE fRufe
2TF TeRIEd fRufy ¢

e

Consider a Markov Chain with state space
§ ={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 0
2172 0 172 o
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 is a recurrent state.

2.
3.
4.
A & X Ty Tady q@Eew ety
8, ATET 0 JUT qHYoT 1 ¥ At fF xvy &7
eI waa ¢ & Pfdse frar amr &
H'T

p(2) =1/2.
@ UF UH Feld &

1
2
3 e (3) =t forall ¢ = 0.
4. @)= E(er ),
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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

1. e(2) =1/2.

2. ¢ is an even function,

3. @®e(3)=ltlforallt = 0.
4. @(t) = E(e™t?V*/2),

A R X, dur X, AT W JSUHEAWG:
§Ra yuAFg afees 9T § A" O oW
YT 1 & Wy A U, 9w U, &G
aur wEUrEAETE; dfed U(o,1) aefRew = §
X, X, ¥ a7 ofenR|a wt &%

7 = Xilitials oy

1. E@)=0.

2. Var(Z)=1.

3. ZwEw S E

4. Z~N(0,1)

Let X, and X, be independent and identically
distributed normal random variables with mean
0 and wvariance 1. Let U,andl, be
independent and identically distributed U/(0,1)

random variables, independent of X,,X,.
Define Z = Xl Then,
ui+u?
1. E@)=0.
2. Var(Z) =1
3. Zisstandard Cauchy.
4, Z~N(0,1)
Put e ool

f(x;ﬂ,cr)=°fqo(?)+0.1 @(x — 8), el
~0 <@ <o dWo >0 HAT WA § TUT @,
N(O,1)F WRAFar udca Fadl & fafdse Far
¥ oA & XXy, X, 3R Wil @ W/
frFrar AT e urress wiagd 1 o e

# ¥ Fhard w7
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111.

112.

112.

1. ug wiaAra wraeig 8 &

2. @dW o%F v Mgyt fafr & anwasr
FiedeT W@ &

. 8% T IINAT HEAST & IedcT &

4. o % yfao wras sfEaa 78 wd|

Consider the pdf

f(x:8,0) =20 (2} + 0.1 9(x - 6).

where —oo < 8 < 00 and ¢ > O are unknown

parameters and ¢ denotes the pdf of N(0.1).

Let Xy, X3, -+, X;, be a random sample from this

probability distribution. Then which of the

following is (are) correct?

1. 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 & do not exist.

At & X, X, - FEdT TRRoe @ E| AW
fF X, X, FAUGAAS: s € AT
Jo WO ¢,2 F WY, F&EF X, X, -
gadiaarera: dfea € ACg 4, 9w T of
Foann A S, =X+ X4+ X, Bl
5’-‘;‘;‘—‘1 9 & N(O,1) 7% 3T @ B,

af
2 Z
I an =200 ang p, = v JA2E

7. L= “011;'#2)

3. an=n( +up) and b, = Vi 9272,

and b, = 1 %) :az )

ol+al
-

4. ay =n( +pp) and by =Vn

Suppose X;,X;,--- are independent random
variables. Assume that X, X3, -+ are identically
distributed with mean u, and variance o2,
while X, X,, - are identically distributed with
mean p, variance o2, Let S, =X, +X;+

w4 X,. Then 22222 converges in distribution
to N(0,1) if

n



I a. = n{bul ‘H‘z)
- n —

ai+ol
2 and bn = \/?T —Z‘?—

n +
2' an = (ﬂl ﬂZJ

b2 and by, = “_fﬂ.zi‘_’z_l

3. ap=n(y +u,) and b, = w/ﬁ(—a’-—;-dig

2 2
4 ap=nlu, +p,) and b, = n 3‘—;—“—2

113. 3% ufgar Y~No(XB, o1y X Ty, sigix

113.

114.

S k+1<n FTnx (k+1) Hregg $t ARt

fhmmﬁ%ammwm%wmmmﬁmn

ﬁmazélwﬁmw##m#aﬁ

&

1 cov(f) = atx'x

2. BIW & w@dEa: sfed

3. d%a*F AT gukg ¥

4 52=Y'Ayangmﬁr(n-k—1)a=r
T 3UGFT gy B

Consider the linear model Y~No(XB,a2D),
where X is a nx (k + 1) matrix of rank
k+1l<n Let £ and 62 be the maximum
likelthood estimators of g and o2 respectively.
Then which of the following statements are
true?

. cov(f) =a2x'x

8 and &2 are independently distributed
&2 is sufficient for o2

6% = Y'AY where 4 is a suitable matrix
ofrank (n — k ~ 1).

2.
3.
4.

R &V, ASATHATAT:
IRT TTE EEET T3 g T F F frmer
T A 2 91 fwd semr &

W+ vy Yf}

V+v: vzivz
[Yf szl
¥ oyl
3 [ﬁ+ﬁ OJ
' 0 Y2+ v

}flz_i_yzz

4 [ YlYa“"yzY-iJ
B AR A

}/32_’_1/42
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114.

115,

Let Y,%,,Y5,Y, be iid standard normal
variables. Which of the following has Wishart
distribution with 2 d.£.9

W+Y: vZ4yg

Y2 +vE ﬁ+%}

2. [ 7 YZEJ.
y32 Y42
3 YZ + v 0 e
' 0 R 7
4 Y2 +Y2 vt + vY,

g aﬂuam’r%@rcrﬁ:wﬂaaa:r v
mqmmﬂwémmmm
ﬁ.wﬁrnha$10$m$wmm
Hﬁa?wqﬂmwﬁrmm,mqwu?m
BT F AW AN B oo oy e
K h), Ko ho) & BfESe B ot & o
X,WW#WHB@?{WWQF“
A I T AT E) gH wE Therr weer
e § R

Ho: 4EX00 & 2t wwient & Serr avmvar &y

Fg N A 4

TR
Hl?mmmmmmgl
A fF Di=Y-X.D=V-%,5=0 %
sifer o 10 FAT ¥ 97 Agww frar s
%ﬁ:éﬂammm:dﬁaﬂﬁ
?.m:wmﬁmwﬁmwmmm
%Ja’rsvwzra?ﬁrnrﬁmﬁ#aﬂﬁ-mm
S9LFET ST WA o wwar B o

qFS &

. ¥-~F%

2. 9 p/s &Y HEgrd

3. U D, & WA S, #7 Arna
b

4. \}E(D(—D)il
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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 (X3, Y1), -, (X10,Y10),
where X; denotes the mileage from standard
and Y; from the premium for the i" car. We
want to test

Hq: There is no difference in fuel efficiency
between the two versions of petrol

Versus

H,: Premium petro! gives better fuel efficiency
LetD;=Yi— Xi: D= 1 )?, SI= 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?
1. ¥-%
2. Numbers of positive D;s.
3. Sum of §; corresponding to positive D;.
D

A &F L= ((0)) TF nxn AR T U

fafeaa aeag & O o = 0WHY i) F

e fesT ameggt & & SF-wA A o

agmmm:ruwﬁxmmrawmm

IHGE BA/ET

1. %

2. & i) & BT o} F ()T ITES
k=

3. BTi.j#?fﬁ'Q‘;:Tl & (ij)a yggg qNe
g

4, TN

Let £ =((g;;)) be an nxn symmetric and

positive definite matrix such that oy; # 0 for all

i,j. Which of the following matrices will

always be the covariance matrix of a

multivariate normal random vector?

1. X

2. The matrix with the (if) th element o},
for each i, J.

30

3. The matrix with (ij)th elementa—ll- for
'

each i, .

4. TN

117. THM/M/C FAT AR # §RG ¢ |WaAT H

117.

118.

meFt F & X() &, € =3, 3AA T

A>0 AT AT u> 0 F Ty A A A

sy T

. {X()) U IR Td A0 FORAT &, I
=1 o Avor aifadt & @yl

2. T (X(0)}F TF Ty eI E A
A<3u®

3. o A<k, A TRy d wEw L
¥ WY oF sAAdE deT §

4, THY ¢ U YT Tl A TR BT
7 {X(1),3} ®1

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

at time ¢ in an M /M /C queueing model, with

¢ = 3, arrival rate A > 0 and service rate

> 0. Which of the following is/are true?

1. {X(t)} is a birth and death process with
constant birth and death rates.

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

3. [f A < 3y, then the stationary distribution

is a geometric distribution with parameter
i

'ﬁ.
4. The number of customers undergoing
service at time t is min {X(t),3}.

& sfaas
Yi =i —H: t &
Vi=i— iyt €

'Yn-1=.lun-l"“n+6n—1

Yn=tn— iy + €5

FET o iy T TR g O e, .. 6, AT
0 0F |E IR TEROT F ATy HEgHdad €,
or fat) AR R (YL Ve, Vo) OF EW
FRAA 7 =-TL, 1 & B A & Fa
LI
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I. afaE(c'y)=0,a’rc'$:mfr3maa
TAE §

2. - g, ﬂﬂwmmﬁm
HFAT ¥, + v, #)

3. K2 — 3 BT ABIA WRF ity
HFAST ¥V, — 7 ¥

4, mﬂ'ﬁa?m?fdlpl+—--+dnnn
KUCECin

Consider the linear mode|
N=uw~pu+ €1
.Vz =Hz—u3 +e,

Yhog = Hn-1 = pp + €,

Yo =ty —p; + €n

where y,, ..., Hn are unknown parameters angd
€1, ..., €y are uncorrelated with mean 0 and
common variance. Let ¥ be the column vector

("1.Y2,,Y) and 7 = =3 Y. Which of

the following are correct?

L IfE(c'Y) = 0, then a]| elements of ¢ are
equal,

2. The best linear unbiased estimator of
Hi—pzisY + Y,

3. The best linear unbiased estimator of
Hz—u3is¥, — 7,

4. All linear functions dijty + o 4 dptiy are
estimable.

& e E(X) = u = E(¥), Var(X;) =
o =Varly,) aur Cov(X..Y,) = pg? I TH
o wovmw Wew @ 9 UF gefioe
gfeest (x,,n), oK Yn) W RAEH oy
RE2TW 5 Ty Ho* W p ¥ Togaw

SRS InFet Fy fAfese ava &) 3k
SA% = E?:l(xi _X‘)Zl SIE = F:l(yi - ‘}7)2
aur

Sky = it (X - XXy, - v) & a

. X, ~v, aur Xy + Y, TgET §
2 ‘=§()?+}_’),&3=z—tl-(5§+s,?),ﬁ=;%%.
3. &1 +p) = > (53 + 5% + 254).

4. 8% (1-p) =ﬁ (58 + 5% -25,).
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9. Consider a random sample (X1, 1)), ..., (X, ¥)

120.

120.

from the bivariate normal distribution with
EX) =pu=EW), Var(x,) = o2 = Var(y,)
and Cov(X,,Y,) = pa? for al) i, Let 2,2 and
f denote the maximum likelikhood estimators
of u,0% and p respectively. Also,

St = Tho(X, - X)?, s2= f=1 (Y = 7)?

and _

Sev = XX - Xy, - 7).

hen

l. Xy — Y, and Xy +Y, are independent, s
A= (K +P) 62 =L rc2 2y & 2xy

2. 4= P (X+7),8% = S5 +58),p = SISy

3. 8*(1 +p) = — (S3+5% + 25xy).

481 -p) = (SE+83-25,,)

A K.Y, Y I0EEET Yaor & ad
39TCH SHRYT o2 AT Fearanay E(V)) =6, +
61, E(V;) =6, + 8,, E(Ys) =8, + 0, Fetols
o wraw ¥ ¥ |y | &F ofdm= & @i

I 85,8,,8, aur 93##m3ﬂm:nwaf

2. Zio6 3washa ¥

3. 6,-6, 6 —6,am 6, ~6: R @ =
HrForeiry &

& TR T @ A e g

Let1,,Y,,7; be uncorrelated observations with
common variance a2 and expectations given by
E() = 6y + 6y, E(1y) = 8, +6,, B(v,) =
8o + 83, where 8/s are unknown parameters.
In the framework of the | inear mode! which of
the following statement(s) is (are) true?

l. Each of 8y, 8,8, and 8z is individually

estimable,

2. X706, is estimable,

3. 8,-8,, 8y — 63 and 8, — 8 are each
estimable.

4.  The error sum of squares is zero,
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