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HIT /PART 'A’

1. wﬁuﬁgmm%ﬁmnlxlcm’
T T WUSt A FHEFT WU FE TG
ST &1 RSl v Y Sar 4 x4 om? T
R W A A oA 05 om B RSt

T e @uet fr maegsar
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 ¢m’, 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. @9 RFTE A, BAW C F vH gAW 3
ST § aur arhr gAer wal C A A ¥ qarT,
“FT JH FAW FE e @, F A& A AR
O F WG C ok A FoA & 9rAm| ar ¢
7 B W YO, “A F Icaw A
B Sara feam, “A @@t AT &t gyar Fe 2

B

1. A 2
3. C 4, g

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 € 4. cannot be determined

3. ¥ "Aa YT @ wHae ador Iy &
60°mwwaﬁ§|maﬁ$wﬁ‘§A
e 81 g & wfafdst i ger &

. 6 2. 3
3. 5 4, Iad

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. § 4. Infinite

4. @ Y T suarurens R F ;v L F:

T AT
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. 40 4, 30

5. gt & @, smemyaEr & ®AR @O w10
W AW A wER okt F e & Rat
HACIET W A, 6 W W A, dur SR
grd T A; | 9feedt & aavet & w4 ¥

I, A<A<A; 2,
3. APArF-A; 4,

A]=A2b' A;



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. A<A<A; 2. AFA> A;
3. APA=A; 4, AP>A> A;

T W R T g o 4 AT oF TH A
& 3 HEY Fd FR IR A ol FR A oAl

Tm/s 1 IR A F AT §
1. 4/7s 2. 1s
3. T/4s 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. Tl4s 4. 10/7s

e & mayr na’rmrq\trﬁa:%mfaa'
m+n+mn=118

A m+nF A

1. rgfadia: fauifa a7t gem

18

20
22

g v

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

Then the value of m +n is

1. not uniquely determined

2. 18

3. 20

4. 22

#Y tF FAT 10% T W G TUT 39 TH
AT F 10% FHAW W I | FAS &
fow ofg Qe & HF Rs. 729.00 T, @ FHT
& fae 18 T F 4T Heg 4

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

I 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
A &

(1) x =4

(2) @ x-—4=x*—4*FF QA Y g
)

B) HT (x—4)=x—-4)(x+4)
AT qut & (x — 4) F goEH,

@ 1=x+49

(5) @ x=-3

el T FgHA ITAd &7

1. 1®2 2. 2®3

3. 3%4 4. 4FS5

Suppose

() x=4

(2) Thenx — 4 = x? — 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?

1; 1to2 2.

3. 3to4 4,

2to03
4t05

10. 40 =Lt & vw wog @ 11 Renfzat &1 &

10.

e &1 F g &1 R 3 § 0F F
&7 & Foa & T F TN ¢ A FA H
et A Fa T B

(B 3 () & Adew &, m At @ g A
F goAa & Fel dALD]

L. (;“1’) 2. 11(‘:‘1’)
3. 29(7)) )

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

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



15

11.

12.

L 55 2. 11 (‘1“1])

- 29(3) - (30)

DNA # Hal 4 &R, g A, T, G @ar ¢
*aaaama:wﬁmemncﬂ:aﬁma
m%.WAW'Ta:aﬂmasﬁmaa‘l
5T DNA oot 3 & Ry sivraa: soaaw
fafdwar geft Grfia & e & R seaaw
HaaT 3iafdfee)?

I ST 1000 ATl &7, 10% G g

2. WeT$ 2000 3T &R, 10% A gFa

3. SET§ 2000 ATer TR, 40% T FFa

4. mlooomm.zs%cgw

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

10— S8 7,708 V14

4

el
1990 1934 1998 2002 2006 2010 2014

Year

WA & 3R W) a7 5t fF By st 3
¥ Fl-ar wfr aft &
2 mmﬂ@mﬁqﬁﬁ.

ol gget i Hear 9l

12.

13,

2006 HT oA F FOT ge F 2010 #F
ﬁnﬁamqﬁ.gﬁrqaﬁﬁgé#mq%
& It B

&7 AR ey qewt fr wewr, o

TEH WG F 50% ¥ IR 1 farw
e g

2006 Hr Fo=T F 2010 F FIoF gt F
g% SToRra gf2, 1998 i qerer 3t 2002
7§ W g ¥ il ¥

~~
10 T S 18/ 114

1 J S I =
1990 1994 1998 2002 2006 2010 2014
Year

Based on the graph, which of the following
statements is NOT true?

L.

Number of gold medals increased
whenever total number of medals
increased

Percentage increase in gold medals in
2010 over 2006 is more than the
corresponding increase in total medals
Every time non-gold medals together
account for more than 50% of the total
medals

Percentage increase in gold medals in 2010
over 2006 is more than the corresponding
increase in 2002 over 1998

10,000 & o Xt RFaelr 3r3or weant #
A 37F & UF & 3 F qrma A7

fsmseiT &
. 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

et ol ¥ W A, ® & F & @&
Fsﬁ;gé%,mﬁ#mqwmﬁm

'mﬁ'w@mmmmma‘rmﬁ:

A o W@
gﬁmmw
I, T HHR T

g ARG
A,B,C,D - 8
A,C,D,B 4,

weg O W

C,B,D,A
C,D,B,A

] D: ’

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:

A. Tinsel event

B. Man in England

C. Good height

D. Last encounter

1. A,B,C,D 2. C,B,D,A
3. ACDB 4, C,D,B,A

RE 329 £ AR ow Ad @@ A A IR TE
e Jeaw fam &, S v faeg A WA
T E R A Q@ Ad ¥ T A F
FUT HIERUH: T &2

1, M9 Jeadr ey 7 §
2. g qdf e 7

3. 3T gfvadr ey & £
4, 3T giEoh e & §

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?

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

TF TH-PIREE M g Whdd A 70% T
¥ T &1 o IS A Aafame # 10% H
TR QT ¥, A 3EH aAEA F I

e aRader gem?

1. 3% 2. 5%

3. 6% 4, 7%

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, 1%
F&aTT w3 40 T Mfer § aUr AqEA F

F 40 Fr WA ¥ w ¥ @ Fen Mot
AT F AR N 3 O e Fer
S ¥ e W ¥ ARfRowa: TN T H
mfgat # w F aow A Far § aE &
e & arehw aferr ¥ W & el aferdr
T FE R

. & & ghg afadt i FE F THE

2. & F wrg Medt i sEar ¥ I3OF

3. & & ghe Miadl fr & F FH

4, & gEen & yfAuiRa

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 each jar. The number of black

marbles in W

1. would be equal to the number of white
marbles in B

7. 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.

18.

19.

Eon

BFowr R & v getr aow # @ s
50 fagHt Aqwr Bw Ruw & diRw v
A IR G WA E A | Rug
o A A, B W Rum A A oafy &
qoT A 3T ¥ 95 g St & Reh, we

h??mqfr

. AARTE 2. A;’f%tﬁ%
3. BER W§ 4, B#’z—*w%
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

. RfromA 2. Z—RfromA
3. RfromB 4, %fromB
afe aN =8

eF=1

gH=>M
g ar nS=2
1. T 2. A
3. L 4, K

19, If aN =8
eF=1
gH=M
then nS = ?
L T 2. A
3. L 4. K

20. AB U Jcat T =41 ¥ SfaT CD, AB Y ww ¥
U 3H P W ufaedy e ¥ AR cp-2
GUTPB=1 §, A gea & Arsww &

C

N,

I 1 2. 25
3. 2 4. 5

20. AB is the diameter of a circle. The chord CD is
perpendicular to AB intersectin gitatP. IfCP =
2 and PB =1, the radius of the circle is
C

=]

L
_V

B

bt



HIT \PART 'B'

| UNIT-1 |

21.

21.

22,

TE 4 x 4 AR Hegg AF A I W,
A F TiR* o RY, Tv=Av, § aReid
wF QF TR0 §, e §H R* A 4x1
areafas IMeggl H FHEId AGD Bl A F
T e Y @ et d e v
Image(T) TUT Image(T?) # A FAW 2
aw 1 ¥ (R R @ i
HIAT &)

oo
=

2. A=

——

Cococoooo
OO0 ¥ & *

y e .
coc o oo

il

4. A=

coocoCooOo0o

[=N=N=N=E=R=N=1=]
* *# OO0 O % ¥

* ODOO D & *
(=

—

oo
l!-loql-l-l

——

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 A given below,
do Image(T) and Image(T?) have respective
dimensions 2 and 1? (* denotes a nonzero
entry)

*
el
el

2. A=

il

cocoooOo
oo * » OO

4. A=

* # OOCOC O * *

coococoooo
* O0O0O0 O % *

[ B B e T == B e e T e B
O * CCO * %
coocoo0oo0oO0O0
* =

,_
oo

1 1+2 1+2+43
K o4+ + o

3! Ll 3“
TAA &

22.

23.

23.

24.

= nm
+
Mm

The sum of the series
1 142 1+2+43

TRl m + -+ equals
1. e 2. =

3e Yy
3. 2 4. 1+ z

s & ¥ FIF-TT R AR AF # T E@F

b g (y) = (x?’y)

o 1(2)=(t) :

Z

(2)=G3)

o

1. #HEf
2. A g
3. HF h
4, @ FUAOT f,g TUTh

Which of the following is a linear transform-
ation from R3 to R??

* fg) =(xiy)
9(;) - (x?y
1(r)=G35)

o

@

1. onlyf.
2. onlyg.
3. onlyh.
4.  all the transformations f, g and h.

A R TUS 4 x 4 EARAE e & AR
Tt=0 ¥ A F1<i<4 & RAT

k; = dim Ker T' 8| 3T ky < ks <ks < ki
F RAv e & ¥ FlF-dr vF FREGAT T

& :
. 3<4<4<4 2. 1s3<4<4
3. 2<4<4<4 4. 2<3<4<4



24,

285.

25.

26.

26.

27.

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

l, 324<4<4, 2. 1<3<4<4
3. 2€4<4<4, 4, 2<3<4<4
. grATF
1 2x
lim=| e~t*dt
x-+0x
F 4
F Hedca 78 &1

1
2. 3Ed Bl

3. & 3f¥aca § 9ur | & @AW B
4. T H¥AcT § IUT 0 & FAW B

The limit
2x

1
lim= | e~t*dt

x=0Xx

x .

does not exist.

is infinite.

exists and equals 1.
exists and equals 0.

B B e

A A B nxn3megg € AF T & ¥ Sl
| (A*B%) & 3IRW & FAWT §?

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

Let A, B be n X n matrices. Which of the
following equals trace(42B2)?
. (trace(4B))? 2
3. trace((4B)?) 4,

trace(AB%A)
trace(BABA)

AT 6 A, areafas wfafteat amar sy n @

m X n 3SE &1 TN FYUA A ol

. TR fp & AT Ax = b1 o= g B

2. Ax =0 FE gH G L

3. AW Ax=bFT F eI L, a qF
afgda &

4, y’A=0mﬁQﬁ?ﬂyﬂTm.3'ﬁf
y', qfeyr y & oRad #r Aftse a=ar ¥

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.

mﬁ%mwr*-zﬁ+r=owmm
A §Y A AR IAFAAT B B TATE v
gl 9RefRa & & v - R2, T(f) =
(f'(0), £(0))

FERTI ATE

1. USdl JuT IeoeH|

2. TSR W eoeE A8

3. 3NTTOTEE W T e

4. @ HTOEH, F THHN|

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), £(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.

R" & T 3uwaeadt # § sla-ar ded
(R &Y FrAT FifeAfadhr & H2af #)

L. {2 uxp): x| <1,1<i<n}

2. {(x1xz e Xp)i Xy + X5 4 o+ x, = 0}
3 {(xuxsuixg)ig 20, 1SI<Sn)

4.

(G ) 125528 1< :5n0)

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

Lo {(x, x5, 0 x0): %] < 1,1 < i € n})

2. {(II,XZ,...,xn):xI +xz + "'+xn = 0}

3. {(Gex ., %)% 20, 1<i<n}

& Wtits o) 1558228
1<i<nj}



30. A & f: X - X afs @l xeX & AT

30.

31.

31.

32.

32.

f(f@) =x &1 ar

f U JAT HESEF ¢

f U §, g IreoTeE 6

f HEBTESH & GG THFr e
Ig A ARl & R f TeSIesd A1
TSI El

P B

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.

IRFfas IO AT YA O & U ague
FT g aifgw

. FA-HFHH OF adias JqA|

2. % awafas A A8

3. &ad adias 7o

4. FA-V-FA & AA o aredfas @

A polynomial of odd degree with real
coefficients must have

1. at least one real root.

2. no real root.

3. only real roots.

4, at least one root which is not real.

20 x 50 3MegE A #r 9fFa @Al Hir faar 13

gl Ax =0 &F gat & gaAfSe fr o =1 P
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 = 0?

I 7 2. 13
3. 33 4. 37

10

[ UNIT-2 |

33

33.

34.

34,

A &, W n>1 % AT, R? |, & fBga
afseer &, B Few feg (n,0) aur B
n & @A gl ar

.C=RLJ4:,,1
& T §

1. {(x,y)eR%:x >0 ¥ |y| < x}.
2. {(xy)eR%:x >0 |y| < 2x}.
3. {(x,y)eR%:x > 0dUT|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 ton. Then

C=UCnis

n=1
1. {(x,y)eR%:x > 0and |y| < 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° e
|z+1|=2
I D 2, —2mi,
3. 2mi. 4, 1

22
dz =

4 —z2
lz+1]=2
1. 0. 2. —2mi.

3. 2mi. 4, 1.



35.

35.

36.

36.

A FCwf U aRedafeh Heddrdl SEarar
Wt ¥, e, f m'armg%'+§£=0a;r
HHYT FIT g1 FAAT

of .of

==

dx

. gaYTh, g grarfhs Foe &

2. gANATES ¥ g h & QiR o
& INTAFAT AT B

3. hEeAhE §, g g F genthe ga
&1 JaRTSAr 761 ¢l

4. &g AW h YT FAA F TIAWH

Let f be a real valued harmonic function on C,

ar  aif

that is, f satisfies the equation v e 0.

Define the functions

_of of
~ox  ‘ay
af .of
h—a'l‘!a
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.

A & D R (wy, .. wyp) FT H
FHTY &, 58 wie(1,2,3), 1<i<10dr
Wi+ w, B i,1<i<9 & v vs g7
e gl @ D # yguat fr gwar @

1. 2141, 2.
3. 3041, 4,

210 4.9,
341,

Let D be the set of tuples (wy, ..., wyg). where
wie{1,23}, 1 <i <10 and w; + Wiy, is an
even number foreach i with1 <i{ < 9.

Then the number of elements in D is

11

37.

37.

38.

38.

39.

39.

40.

40.

210 41,
311 41,

1. 2141, 2.
3. 31041, 4,

A & R, T9F Zx) /(2 +x+ D)3 +x +
D) gaur R # 2 @ g qureTas 1 g
FIT R H TAUEETRTR 74T

. 27 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 R.
What is the cardinality of the ring R?

1. 27 2. 32.

3. 64. 4. Infinite.
TEATRIRAT e, HIfE 108 & 3MIel FHpT &
gEar a':

112, 2. 9

3. 6. §: 5

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

1. 12. 2. 9

3. 6. 4. 5.

mmﬁuﬁz'wgﬁwmarsqaﬁcﬁ

&I &
1. 2. 5. 4
3. 9. 4. 100.

The number of subfields of a field of
cardinality 2'% is

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

THTAY {z€C|20=~-1, zk# -1 WM 0<
k < 60 % AT} & fFaer gag &

. 24, 2
3. 32 4.

30.
45,

How many elements does the sct

{zeC|z%=-1, z¥# -1 for O0<k <

60} have?



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

41.

41.

42,

42,

AT FAFOT y(x) = A [, 3x — 2)t y(t)dt,
U&H GO A & {1y &

Fad TH FRFeOF wEar B

ar o g E

ar ¥ e 3Paee g €
e o e 7@ B

il B

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 >R, f(x) =ay +a,x +a,x?
WWHEW?. @y, ay,a; € R AT
ﬂz?‘-’Oluﬁ

Ey = [1 f()dx = [f(=1) + f(1)],
E, = 7, f(x)dx — S (f(=1) + 2£(0) + f(1)) &,
TUT |x|,x € R YeT AT & ar

1. |E| <|E| 2.
3. IE'll — 4’Ezl 4.

|E1| - 2|Ez|
|E1| = 3152[

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

Ey = [ f(x)dx — [f(-1) + f(1)],

By = [1, fx)dx =3 (F(=1) +2f(0) + f (1))

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

1. |E| < |E,| 2. |Eq| = 2|E,|
3. |E;j| = 4|E;| 4. |E,| =8|E,|

12

43.

43,

44,

A F aORfAE #e gE e

y' +2y=f(x), y(0)=0, S@r
1, 0<x<1

f@={y "231
& TH Had & y(x) Bl

3
@ y() % w= &
sinh (1)
1
i e
sinh (1) cosh (1)
e? : . e

2 cosh (1)

e3

3.

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

y'+2y=f(x), y(@0)=0,
1, 0<x<1
where f(x) = [0' : i

Then y (%) is equal to

1 sinh (1) 2 cosh (1)
' 3 : 3

3 sinei'l (1) cos‘; (1)
™ C T

A & a,b € RAMF a + b2 # 0.3 FhAY
HAET

ag—:+bg=1: x,y ER

u(x,y)=x, ax+by=1, &

. & & 30w g & I a A by B
2. Hg § G g

3. U FfRda g gl

4. I+iad: F§ & B

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 either a or
b is zero

has no solution

has a unique solution
has infinitely many solutions

2w

45. ODE

2;
3; y=x
4,

(xy' —y)? = x*(x* — y?») &1 Ay gaea &
y=xsinx
y=xsin(x+%)

n
y—x+:



45.

46.

46.

47.

47,

48.

48.

The singular integral of the ODE
(xy' =y =x2(x* - y?) is
l.  y=xsinx

2 y=xsin(x+§)
3. y=x
4 y=x-+-1—r

wﬁfﬁmmﬂmyezﬁ, y(0)=a
. # & afdfrga ta a<o

2. FASEA AT E AR a> o0

3. FIAAT FEET E AR a=0

4 wwEHfmga g aR a0

The initial value problem

¥y = Zﬁ, ¥(0) = a, has

1. aunique solution ifa < 0

no solution if a > 0

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

oW

ar 9@ 3fda=g o3 ABgur BC W R,
MARANETWB Rus ar sz @

I3 &1 @ Pwm & w@wsy @ Far §
L 3 2. 4
3 3 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
URTHS AT FHEr

du du = -2
g+2a =0, u(0,y) =4e"2

W ar u(1,1) F A

. 4e-? 2. 42
3. 2et 4. 4e*

Consider the initial value problem
LS . = 4e~2Y
ax+26y =0, u(0,y)=4e%,
Then the value of u(1,1) is

13

1. 4e2 2. 4e?
3. 2e7* 4. 4e*
(uNIT-4 |

49. 7= & X, X Tafos W & qur X, do &

49,

50.

50.

51.

X 9T aur (-1)"x, #r sea & x w 3fPalg
gl g1 ar

I X & UF §AMAT s g a@ifgu)

2. X&' > Qe ARl

3. X% TS UdAcT g TRy

4. X IR g Wi

Suppose X,,, X are random variables such that
Xn converges in distribution to X and (— § b o
also converges in distribution to X. Then

. X must have a symmetric distribution,

X must be 0,

X must have a density.

X2 must be a constant.

6ﬁsﬁﬁmﬂzm:mm%|a’r
am%ﬁwﬁﬁﬁﬁmﬁam
E

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

e

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. A
3. 1/e. 4,

10/3.
6/10.

A & FE 2130 0<p<1¥F AT X~
f29% (n,p) & U Y~ qarst (D), FEA>0%

Ru &7 & E[X]= E[y] 1 &
L. Var(X) = Var(Y)
Z Var(X) < Var(Y)
3. Var(Y) < Var(X)
4.

npdU A& A=t W AR, Var(x),
Var(Y) & 3f0& a1 &8 g g&ar



51.

52.

52.

3.

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 4.

At &F X, |6,~N(6;,02),i =12 FaAa: ded
g 9 dea & 3R 6, AU 9, TAA:
FEUTEAAT: §d N(u, 1) &, Jal o pu aur
2 Ag ¥ A e & | SlF-an X, 9 X, &
39id §¢d SR H Her 87
. X, dUT X, Fad3d; U4 GAUTHARA:
N(u, 12 + 0?) sfea gl
2. X, 99T X, YEHeGd: §fed Fa 2l
X, TUT X, N(u, 7% + 0%) § TR & &
el 2l
4. X, U X, TEHG: dfed § W
FEUTHATTS; dfed el &l

Suppose X; |6;~N(8;,0%),i = 1,2 are
independently distributed. Under the prior
distribution, 8, and 6, are i.i.d

N(u,72), where o, u and 2 are known. Then
which of the following is true about the
marginal distributions of X; and X;?

. X, andX,areiid N(u, 12 +d?).

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

3. X, and X, are N(u, v + 0%) but they are

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

(N(t):t > 0} T varar gikar &, aifd 1> 0
ga| 7 B X, = N(n),n=0,1,2,- o A7
¥ #la @ " B

. (X,) U a0 Afefa @ gl

2. (X,) UE YA ARG AT §, W
IEH F§ TS de e o

14

53.

54,

54.

55.

3. (X,)® TS FdeW Fe g
4, {X,) UH HAGIRONT HHE 4T &l

{N(t):t = 0} is a Poisson process with rate
A>0. LetX,, = N(n).n= 0,12, 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,}is an irreducible Markov chain.

AN F X, Xy, X, EEAFAQ: T
FIUHATS: afed aefeos oW § e
mw%a%mwmramaza%
A F S, =X + X, + -+ X, dUT
N =inf{n > 1:5, > 1} &1 @ Var(N)

TH @A &
L. 1L 2. A
3. A% 4, oo,

Let Xy, X5, -+, X, be independent and
identically distributed random variables having

o Ak : 1
an exponential distribution with mecan .

LetS, =X, +X;+ -+ X,and N =inf{n =
1:S, > 1}. Then Var(N) equals

L I 2. A

3, A2 4, oo,

AT Rk EARET E & UF N = kM SEEEl

¥ @Y, HAT M &) i T @ AT o F

wF gfaes e, s & @y qur &

(i=1.2,---.k)?ﬁff#gﬁmqﬁa‘i‘ra:

HegTaT W F AT &y, ¥ Afdse F:X

afeRa T @

7o = L3k, 3, @ 5, = Hend g

o & ¥ -1 ETFT: T

1. wAfRe aey & @A j, 3=fdaa & /g
Jp FARAT F6 B

2. AR #Aew & AT j, A 7 &
WGy, HAHA g



3. Ys O 3, A=t wafte amew & Ry
AT &

4, mﬁtma’f"mgmyma’m‘r##
FE M 3T a7t 2

S5. 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*" stratum and
denote by 7, the sample mean of the study
variable selected in the jth stratum, i =
1,2,-+, k. Define

= _ - ¥ . ng
¥ =32t 71 and, = Hmnd

Which of the fol lowing is necessari ly true?

. ¥ is unbiased but Yw is not unbiased for
the population mean.

2. ¥, is not unbiased but Yw is unbiased for
the population mean,

3. Both y, and Jw are unbiased for the
population mean.

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

AT R X,Yﬁ?—i?mﬁ:m;m"ﬁm

Lo 6(t) = eBtp2)y(- 2t).
2 000 = et (9 (L)
80 =g By (7).
o0 =eg By ()

Let X, Y be independent random variables and
jetZ = 3—;{ + 3. If X has characteristic
function ¢ and Y has characteristic function Y,

then Z has characteristic function 8 where
l. 68(t) = e Bo2t)y(- 2t).
200 = () y(-1).

5. 00 =t (53,

o =emo ()
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57. et v =i+ €,i=123,

57.

58.

S8.

59.

B €1, 82, &3
I AT 0 JAT TWOT 02,202, 302 & |y
¥ §feq §, w ey @ & @ faar

B ¥ Assan WaF 3 smea 4
Y1+2y;+3y; 6 ( 2,9
L. 6 ’ 2. 11 y‘+z+3)'
3 Y1t+Ya+y;3 4 3y1+2y,+y;
L EEEh v SR

Consider the model Vi=iB+e,i=123
where &, £,, £; are independent with mean 0
and variance 02, 202, 352 respectively. Which
of the following is the best linear unbiased
estimate of 87

Y1+2y;+3y; 6 Y2 , ¥3
L. ey 2, S\ +'2—+ 5/
3. Ntyaty, 4, t2ya+ys
; e . G .

A (b k,v,7,0) TFT WX 3ot @os
HHHT (BIBD) & &y # frery | BIBD &

ﬁmﬁamﬁm##ﬁaﬁaﬁam
(b=1,k—=Ab—k,k,2).

1

2. (b,v-—k,v,b-—r,b—-Zr-F}l).
v(v-1)

. (& 2,9 -1,1),

4 (k.b,r,v,2 - 1).

Consider a Balanced Incomplete Block Desi gn
(BIBD) with parameters (b, k,v,7,1). Which
of the following cannot possibly be the
parameters of a BIBD?

1. (b-—l,k—%,b—-k,k,&).

2. (b,v—k,v,b-r,b—2r+l).

3 ("“"“ 2,v,v—1, 1).

2 »
4.  (kb,r,v,A— 1):

A & XX, X, N(u,c*) & fFrar arar
U el gfaest &, s g o? AT
gl Ho:p =298 H:p> 2 qd8ToT FREr
F aX F f&Fay | AN F x,%,,,x, F 0BT
A 1.2,1.3,1.7,1.8,2.1,2.3,2.7 #| afe g7
UHTHTA: AFTTH THETOT FT 39T Y, ar
Frdastaaad b



59.

60.

60.

1. 5%aur 1% ArEwdr TR W Ho
R T e gl

2. S%AUT 1% at FrdEwar TR T Ho
R T S g

3. 5% WEAT TR W H, 3EER R
ST ¥, W 1% FEHRAT TR W
Her B ST g

4 1% FIEFAT TR W H, FEGEHR R

Jar ¥, T 5% FEAr T W EER
T STar §1

Let X4, X5, , X7 be a random sample from
N(u,02) where p and g are unknown.
Consider the problem of testing Ho: t = 2
against Hy: > 2. Suppose the observed
values of x4, x,*+, 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. Hg isaccepted both at 5% and 1% levels
of significance.

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

3. H, 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.

A Y = (1, ) SR SEEAT Crof
N,(0,1) T@ &l

n
Y,
=1

¥ By o W Y & gufaey §& H
Wwﬁmﬁ#ﬁmﬂr%‘?u nx1
after @ Pfise Fxar ¥, fred @l 3@ga 1Y)

1 2. I+l:—.
[} 1

A ey & ==
n n

LetY = (Yy,,Yy) have the multivariate
normal distribution N, (0, 7). Which of the

16

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

n
S

i=1

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

oL 2. 1+2
3. 1-1 B
4777 \PART 'C'

- rUNIT-lj
a b

c
61. @t f& A=(0 d)t'ih' 3 x 3 3MTE ¢,
0 0 a

& a,b,c,d QUi ¥ @ g I AR

1. 3 a:to,a’rwangpeq[x]%aﬁ

AF TGFA p(A) ¥
2. ® 9g9G qeZlx] ¥ fow, megg

q(a) q(b) q(c)
ga)y={( 0 q(@ q(d)|¥&
0 0 g(a)

3, e g quie 0 & R afX A"=0%,

ar A3=0¢%l
a 0 ¢
4. Am(o a’ o)ﬁﬁaﬁqgﬁm
0 0 a
FafafaAT Far gl

a b c
61. LetA=(0 a d be a 3 X 3 matrix where

0 0 a

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

1. Ifa # 0, there is a polynomial peQ[x]

such that p(A) is the inverse of A.

2. For each polynomial geZ[x], the matrix

q(a) q() a(o)
g = 0 q(a) q(d) )
0 0 q(a)



3. IfA™ = 0 for some positive integer
n, then 43 = 0.
4. A commutes with every matrix of
a 0 ¢
the form (0 a’ 0).

0 0 a

62. A F RW vw aRag waet £ &, qur

62.

63.

aeR6>0 & AT

A 7, w(a, 8) = sup|f(x) - f(a)l,
xela —6,a + 4].

w

. w(a,dé,) <w(a,s,)ifs; <4,

2. limg,o,w(a,8) =0 BH aeR ¥ QA

3. limgo, w(a,8) & H¥IcT Y ITaegsar
et Bl

4. limg,o. w(a,6) = 0T TUT Faa I 4
W f Had gl

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

For§ > 0,

let w(a, 8) = sup|f(x) - f(a)l,

xé[la—§,a + §].

Then

l. w(aé) <w(a,bd,)ifd <6,

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

3. limg,o4 w(a, §) need not exist.

4. limgso4 w(a,d) = 0 if and only if f is
continuous at a.

AW & 3 x 3 aredafs ameggl A F wHeTY

10 0

S & ATA=(0 0 0)#mzn a’rﬂgms
0 0 0

Jdfase Fear ¥

I U YA 3regg

2. Sfd 1 & UF 3regg
3. Sfd 2 & F g
4. T AN oA wAfAT ey

S/15 CRS/2015-—4CH—2A
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63.

64.

64.

Let S be the set of 3 X 3 real matrices A with

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

0 0 0
a nilpotent matrix.

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

YRAT Fiew FATSCDT v, 1, Vs, V, TUT IRH
TN py: Vy = Viy bV = Vi, $3: Vs =
A% Ker (¢;) = (0}, Range (¢,) = Ker (,),
Range (¢2) = Ker (¢3), Range (¢3) = V, T
fart) ar

4
1. Z(-nf dimV, = 0

(=1

4
2. 2(-1)I dim ¥, > 0.

i=2
4

3. (-D'dimy; < 0.
4, (-1)'dimV; # 0.

B N PTG e

Consider non-zero vector spaces Vy,V,, Vs, V,
and linear transformations ¢,:V; = Vs,
@2V, = V3, ¢p3:Va >V, such that Ker
(¢1) = {O}a Range (¢1) = Ker (¢2)! Range
(¢2) = Ker (¢3), Range (¢3) = V,. Then

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

4. Z(-—1)f dimV; # 0.
=1



65.

65.

66.

66.

18

n=>1& o, 74 &
gn(x) = sin? (x -+ i) ,x€[0, )
T fo(x) = [§ ga(®)dt E1 A

. [0,0) W fegad & &ofat f dH {f,}
FfFER grer 8, 9 [0,00) W
THHAAT: AFaRa 78 gl

2. [0,00) W Regaa A o Got aF
)} fafa 78 gan

3. [01]TR {f,) THEAT: AR aar B

4. [0,00) I (f,} THEATAT: fRTRT gar &

Forn > 1, let g,(x) = sin? (x + —:;),xe[(], )

and f, (x) = [ gn(t)dt.Then

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

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

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

4. {fn} converges uniformly on [0, o).

A & S:R" > R*, T W aeR,a 0 &

T S(v) = av Rar smar & .

A & T:R" - R" & f@F FaRor § afe

T & WAFa: w@ay 3o gl &1

HHETT B = vy, ..., v} &I &

I. B¥ WY1 T & 3regg faor &

2. B% WOET (T—S) & 3megg Aot g
B& WU T & AT ITaeqehah:
fawot a7t &, wg 398 B 8

4. B¥ W T & Hege AT §, W B
& |IIET (T — 5) 1 3regg Aot 78 B

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

fixed aeR, a # 0.

Let T: R™ — IR™ 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.

67.

67.

68.

68.

2. The matrix of (T — §) 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.

A 6 F:R™ x R* » REAT F(x,y) = (Ax,y)

& @) R" & AE HR OGS ¢, aUT

ATS nxndEdafas Hegg g1 g1 D WO

asdhorar @ fAfdse &ar 81 @ Fuyat #

AT T B

. (DF(x,»)@,v) = (Au,y) + (Ax,v).

2. (DF(x,»)(0,0) = 0.

3. FT (xy)eR"xR" & AT DF(x,y)
Hfeaca ¢ T@ar|

4.  DF(x,y), (x,y) = (0,0) W 3f¥aca 7@
@

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

(Ax,y), 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,y))(w,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).

wfger wafee R #r suaafen T & @
H-a

1. {(x,y2):x+y=0}

2. {(x,y,2):x—y =0}

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

4. {(x,y,2):x—y=1}.

S$/15 CRS/2015—4CH—2B



69.

69.

70.

70.

71.

UF nxnWEAY ICTE 4, A =1, (axn
dACHHAF g, STET k UF T quites > 1 8)
T FATITT AT &1 AT 6 A F7 v
Heeroe 7 1 wE & @ B st &
¥ FF-F EEFT: 7 B

1. A Revey &

2. A+A 4+ AT =0, nxnFT

3. tr(A) + tr(4%) + - + tr(4*1) = —p,

4 ATHAT 4 gD =

n:

Ann X n complex matrix A satisfies A% = I,,,

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

integer > 1. Suppose 1 is not an ei genvalue 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(4%1) = —n,

4 A4 A 4D

A & uUF awafaw nx 18Ry ¥
wu =1 AN FIT ¢, 5@ u',u T
aad &1 ofeniRa =% & A=1-2uu, @

L#ME n & dcaws Hegy ¥ BT Fuat &

¥ FiF-ar 7

1. AfRRT & 2. A?=4.
3. Trace(A) = n—2. 4, Ar=],

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

I.  Aissingular. 2. A=A

3. Trace(A)=n—-2. 4. A2=].

mﬁ%awuﬂmﬁmm(’hﬁm

TAFA # F BT @ 3P b
Lo Jy . 2. Jyzdx.
oo 1 -] 1
3. L mdx. 4, fs mdx.
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71.

72,

72.

73.

73.

74.

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

1. foax—tdx.
2 f:\%dx.

3. f:um%;;dx.
4, f:;ao—;;—x)—zdx.

A ATSF GHFAMNT 4 x 4 aafds

I B T A X AR s B

. Sfda=4

2. B AU beR*F RAT, Ax = bFT o=
8F UF g B

3. dim (nulispace 4) > 1.

A F1 UFH FWFIF A 0

Let A be an invertible 4 X 4 real matrix.

Which of the following are NOT true?

l. RankA =4,

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

3. dim (nullspace 4) > 1.

4. 0isan eigenvalue of A.

n22$m.mﬁﬁ7an= : Fl?ﬂ’

nlogn

. 3TRA {a,)e, M &
2. Ao ¥, a, FFEE ¥

3. Al B, a2 A #)

4. AN T=,(-1)"a, 3P &

1
nlogn'
I. The sequence {a, }n-, is convergent.

2. The series 357, a, is convergent.

3. The series Y5, a2 is convergent.

4. The series ¥5_,(—1)"a, is convergent.

Then

Forn > 2, leta, =

R*# faeT woeadt & ¥ frwar o awor
AT & [AYEHTaAt 4, B < R2 & AT, A+ B =
{a+ b|aea, beB)]

L S={xy)|x*+y*=1)

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

3. S={xlx=y}+ {xy)|x = -y}

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



74.

75.

78.

76.

76.
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Which of the following sets in R? have positive
Lebesgue measure?
Fortwosets A, B € R?,A+ B

= {a + b| aeA, beB}
S={xy)|x*+y*=1)
S={y)|x*+y* <1}
S={GYx=y}+ {(xy) |x=-
S={@Mlx=y}+ (@Y |x =y

ol ol o o

xeRF AT AT &F pp(x) = x™ aur

f = span{po, p1, P> -} &1 A

1. R W @3 aEafds A Fdd Gl @r
wfeer TAfE p B

2. R Y § areafas AT Fad Herar @
IqFATE p &l

3. R W @3f @ad Gowt & @fer gARE
¥ v RFA: FAT FHCAD
(o, P1, P20 -} B

4. BFRORADT Bod p ¥ FEY WA B

Let p,(x) = x™ for xeR and let o =

Spanﬁ’o: P1,P2, - }. Then
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,P1, P2 -} is alinearly independent
set in the vector space of all continuous
functions on R.

4, Trigonometric functions belong to 4.

ot Gelell & THTAAl # F FIFH IOETT

¥ 2 (N et FEmst fr weay @ @A
FT 8)

1. {fIf:N-{12}}

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

3. {fIf: (L2} =N, f(1) < f(2)).

4. {(fl N> (L2 FQ) < F@):

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

77.

77.

78.

{fIf:N - {1.2}}.
{f1f:{1,2} > N}.
(1 f: (L2} =N, f(1) < F).
(| F:N - (1,2} QD) < F2))-

BN -

A B fiR" R How o €
Jan 1f(®)ldx < o &I

A A UF arEafas® n x n Sgehonyg 3Tegg
T AU x,yeR"&F AU A &F (x,y), "W
e AR TR F RS AT &1
fon [(AX)E D dx =

Jan Gyttt v dx_

|det A|

WaTyx) _9x
IR“ fe |det 4]

fon OGN vy,
fi FRISIR

|detA|

—

W

Let f: R™ — R" be a continuous function such
that [, |f(x)|dx < co.

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)et¥ X dx =

fnn )"(")"3“{“l 1) yx)|detd|

—

I(AT y_ax dx
2. Jgn f()e y’i detal "
3. fon FOEXAT) YR dx,
4. [on f(x)eib-t"y.x)d_x

|detA|’

Al & {a,, ay,ay, ...} AEATAEH HEAIT H

T A ¢l R o k> 1 & fow, 7 &

S =XR o Qap & ot Fual & § FiF @1

e &7

1. TR limpaes, & d¥aca 8, @ Lmaoam
FT #¥AE &l

2. TREIlimgy.w S, 7 3T & @ Timooam
¥ 3fedca @ & HETHar T &l

3. T2, a, & IfeacT &, a lim,. s,
& Hfeaca ¥

4. FRI®_,a, 7 3aca &, @ lim,.oe Sp
¥ feaca @ T TERTHRAT el ol



78. Let{ag,ay,a;,..} bea sequence of real

numbers.

Forany k > 1, let s, = Xk=0Q2x. Which of
the following statements are correct?

I Iflim,_,, s, exists, then Ly Gy

exists.

2. Iflim,,q s, exists, then Ym=0Qm need
not exist,

3. If X0 apm exists, then limy, 8,
exists.

4. If Xm0 ay, exists, then lim,_, s, need
not exist.

[ UNIT - 2 ]

79. A B f O AR ©w § S C o R

79.

80.

$I% ufshaT 9T oReNRE 1 & £ ¥ af
L f(3)=0 foraln>1.

2. f(2) = 0forall |z| =§‘

3. f(niz) =0 foralln > 1.

4. f(z) = 0forall ze(~1,1).

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

L f(3)=0 foralln>1.
2. f@)= Oforall|z| =1,

3. f(%)=0 foralln>1.
4. f(z) = 0forall ze(—1,1).

A & fw w6 $ofE o & B

FUA T F FlT @ 7@

L IR E IR f 7 ofwx v dedr Tar
# afafReg &

2. [IWE AR & i 78 g
gl

3. fIW B AR, {zeC:Re(z) <0} X
aReg g

4. fINE IR fa areafas smr aReg B

21

80.

81.

81.

82.

Let f be an entire function. Which of the

following statements are correct?

l. fis constant if the range of f is contained
in a straight linc.

2. fisconstant if f has uncountably many
Zeros,

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

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

A & [01] W @t anafaw ww d@ag

G T FdT €([0,1]) ¥ B wyat A @

FlT-T T@Er P

L C([0.1]) v quiidrg gia &)

2. O T S Wl Gort H AT

& 3fTass qursrae

07U 18 W e @17 Tl wlett 7

Gﬁiﬂwwmmm

4. IR fec((0,1]) & afF Fshr xe[0,1] aur
FE>1FRAC (f)” =0 ar
T xe[0,1] F BT f(x) =0 &

lad

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].

mﬁ%1-afh=rarmﬁtra?a§uap gl A
& p& @l yras 39N andaer
H={zeC|Im (z) > 0} & & ar

. !mp—{fl> 0 for zeR.
ﬂ(f)
2. Refﬂ-(ﬁ< 0 for zeR.
’p(Z)
3. !m’;—((:)l> 0 for zeC, with Im z < 0.

4. ImED 5 0 for 26, with Imz > 0
4 () rzel, wi mz 3



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'(2)

1. Im=—=> 0 forzeR.
p(z)
2. ReiZZ <0 for zeR.
p(2)
r
3. 1mE2 S 0 for zeC, with Im z < 0.
()
4, Im%-((:—)) > 0 for zeC, with Im z > 0.

ey 3ot /& FlF-8 §HAar

o = 6a + 2 mod 13 FT FATUA A &7

1. 41 2. 47
. 67 4. 83

Which of the following primes satisfy the

congruence

a%* = 6a + 2 mod 13?

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

quit [T & Y TH-TW e FgIar &
gog Z[x) # feT aguel # @ Ha-A
HgEONT §?

I. *¥-=5

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

3, 1+x+x2+2x3+x4

4, 1+x+x*+x%

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+Ex+D+E+1D?+x+1)°?
+(x + 1%
3. 1+x+x2+x3+x%
4. 1+x+x*+x3

s & Feag 2 W Ral, afeufadr ¢ &
wry, e U SuwHTaT §9d § Ol aw

22

85.

86.

86.

A7 ofy ag Rea &, o Z, o 9Rfaa g1 e

FUEt # ¥ P 7@ 2

I T39qHad Hieufad § ST R W
FruRor @ireyufadr I 9T &l

2. wifeufadr «+ # z Hed gl

. gifeufadr ¢ & z g3Fd &

4. wifeafdr « & z F g7 3@
3THHTIE FOA 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. Zis Hausdorff in the topology 7.

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

At & 0:{1,2,3,4,5) - (1,2,3,4,5} UF FHATY

(THHT TUT HTeOIGH Heled) & dlieh

o) <o) Vi,1<j<5F%l

ar oo & & -8 T &2

1. @), 1<j<5&F VT ooa() =j &l

2. ®@fj, 1<j<5&F ®C o71(j) = 0 ()) &

3. WHeAT (kio(k) # k} & T & F
3qaq g

4. WHTEA (k:o(k) = k} & faww F&am &
aaq gl

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

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

c”l() <o) Vj1<j<5.

Then which of the following are true?

1. gea(j)=j forallj, 1<j<5.

2. o~Y(j) =a()) forallj, 1<j<5.

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

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



87.

87.

88.

85.

89.

89.

90.

ﬁmﬁaﬁ%ﬁma@a’fﬁ#m#
Bﬁr—rmﬁwmm

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

3. x3+3x2—6x+3o0verz.

4. x*+x*+ 1over Z/27.

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

1. x5—3x“'+2x3—5x+80verR.

2. x3+2x2+x+loverQ.

3. *+3x2-6x+30verz.

4. x*+x2+ 1over Z/27Z.

afe x,yaur zU& WHE & Iauq § qur

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

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

1, yzx=1. 2.
3., Zeysl 4,

FME 10 & OF Wy F7 @t wehewor ey &
q FTJUA TE & FHemED

1+1+1+42+5=10.
1+2+3+4 =10,
1+2+2+45=10,
1+1+242+2+2=10

LN -

Which of the following cannot be the class
equation of a group of order 10?

. 1+1+142+5=10,

2. 142+43+4=1p,

3. 1+2+2+5 =10,

4. 1+1+2+2+2+2=10.

Hﬁﬂﬁﬁ#ﬁmw#m#ﬁmﬁ:

0 ={CeC: [é (i‘
mﬁﬁaamqma:u:rmﬁﬁﬁam]

1 E €
ﬂz={C£C=[C 1 ¢
¢ 1

IR fAfRea @rqma:uavﬁﬁﬁam.}

23

90.

Hﬁﬁ?ﬁz[zsmhzlsl] | &
. ,=D,0,=0.
2. 0,#D,0,=D.
3. 0,=D,0,%D.
4. 0, #D0,+D.

Consider the following subsets of the complex
plane:

2

Il

« €
ceC: [1 |
is non-negative definite

(or equivalently positive semi — definite)}.
1 € ¢
Q, = {Cec B 5 Y
C € 1
is non negative definite

(or equivalently positive semj — deﬁnite)}.

Let D = {zeC| |z < 1}. Then
l. 0,=D,0,=D.
2. 0, #D,Q,=D.
3 .Ql = ﬁ, ﬂz e B
4. O, #DQ, #D.

(UNIT-3 ]

91.

m#ﬁ;mwwﬁaampgmma{.w.
:x-z—’;+ (1+x2)%+P(x)y=0,xE R & g
e wadT gat a1 dufhge W &l &t
W1)=a, W(2)=b and w(3) = ¢, ar

a<Q0andb >0

a<b<cora>b>c¢
8 _b_c
lal 6] el

B R

O<a<bandb>c¢>0



91.

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
24 1+x)Z+PR)y=0x€ R
Let W(1)=a, W(2)=b and W(3) =c,
then

I. a<0andb>0 94.

2, a<b<cora>b>c
3 Sz=B=X

o lal  |bl el

4.

O<a<bandb>c>0

ﬁ?‘a’ﬂ‘ﬂ'%=—4x—y. %=x—2yiﬁf$i'f?ﬁﬁ'
gt

1. 3ymfaa: R e

2. PR I

3. 3IUaAd: R aftw

4, ¥R W«

9s.

The critical point of the system

dx d %
'&_r=_4x-y' d—3:=x—2ytsan
1. asymptotically stable node

2. unstable node

3. asymptotically stable spiral

4.

unstable spiral 95.

FaAE [ (y? — y*)dx F WHS S (0,0)
U (,0) F TR ¢, F &

1. ?ﬁmtﬂﬁacﬂ
2. Wad gaaA ¢ Ia<n
3. @A AR g A a>n
4, gad geraA ¢ Aa>n

The extremal of the functional f:(y'z - y?)dx
that passes through (0, 0) and (@, 0) hasa

1. weak minimumifa <mw

2. strong minimum ifa <m

3. weak minimumifa >

4. strong minimum ifa > m

96.

aifE AT FAET
dy _ .2 2
-y +cos“x, x>0

y(0) = 0, ¥ v R g § qEgafaa
T & Hfidca F ITUAH IR &
. [0,1] 2. [0.1/2]
3. [0, 1/3] 4. [0, 1/4)

For the initial valuc problem
Y- y2 4 cos?x, x>0
dx

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

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

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

ot 7 A FF-T FRF aFd FHSHT
pgx +yq* =1 & HOT FAFA 82
1. z=§+5‘§+b

2. z=>+Z+b
b x
3. zl=4(ax+y)+b

4., (z=b)Y=4(ax+y)

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

pax +yq> =17
1. z=%+5¥-+b

X
2. z==+2+b

X
3, z?=4(ax+y)+b
4, (z-b)*=4(ax+y)

_fa+blogl, 0<x<{
G(x’o_{c%-dlogx, {<x<1

xy"'+y' =0 ¥ AT NF Foder &, 37 yfaedr
o T x -0, y IR &, aU
y(1) =y'Q), 3

1 a=1,b=1c=1d=1
2. a=1,b=0,¢=1,d=0
3. a=0,b=1c¢c=0,d=1
4 a=0,b=0,¢c=0,d=0



96.

97.

97.

98.

98.

99.

The function

_fa+blogl, 0<x<{(
G(x‘z)_{c+dlogx, {=xs1
is a Green’s function for xy"” +y' =0,
subject to ¥ being bounded as x — 0 and

y(1) =y'Q1), if

] a=1b=1¢c=1d=1
2. a=1,b=0,c=1,d=0
3. a=0,b=1,¢=0,d=1
4. a=0,b=0,¢c=0,d=0

T ara e aewa g

uxx+xuyy=0%'

I x>0 & v Srdgecda
2. x>0 % v yfwaalRs

3. x<0 % fAv drdged
4. x<0 % fov RAWIIRF

The second order partial differential equation
Ugxy + XUy, =0 s

1. elliptic for x > 0

2. hyperbolic for x > 0

3. elliptic for x <0

4. hyperbolic for x < 0

fFe FaTo d9d; aseeT wod f & fav,
et & ¥ Fa-37, 2(px — qy) = y? — x?

H TH AT & g7

x2+y2+ 2% = f(xy)
(x+y)* +2% = f(xy)

¥ +y?+22=f(y—x)

2 +y2+2% = f((x + y)? + 2?)

etk S

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

. x2+y2+2%=f(xy)

2. (x+y)P+z2=f(xy)

3. x2+y?+z22=f(y—x)

4. x2+y2+22=f((x+y)*+22)

SSTATA m & Th @07, T fAfosT
x*+y? =a* ' FAg W, TFH o o A&er
Ao feg &1 e RRa & aur o1 F 7+

25

99.

100,

100,

101.

g & g &1 eTa & ¥, & redeT afveher
R F RTer A

I.  z-387 & ¢ Fofiy @37 3R B
z-3&7 & ¢ Foly wader 3rar 78 2
z-feam & afaierar e @y g

z- G & afaefrerar s wardy 76 81

2w

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

B | = [ y2(y')?dx T TWHF FA (0,0)
AT (x4, y1) q W g.

. U&H W B &

2. x & UH WF waaT &

3. WadT F TFH HU &
4

Ardged 1 UF I ¥

The extremal of the functional

Je= f:‘ y2(y')?dx that passes through
(0,0) and (x4,y;) is

l. aconstant function

a linear function of x

part of a parabola

part of an ellipse

shi 10

7T HEaTcA® ATEHAS gF Ui 3 AT 3§
mmtmﬂa@%ﬁvm&
Ao [@aH

{reaa &1 fags @aw
Rrcwa &1 Fuesa @ud

MW ATy 2 fReg g

B LN -



101.

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-g-th rule
4.  Gauss-Legendre 2 point formula

102. HHEHA FAEHIOT
yx)=1+x%+ fux!((x, ty(t)de, e
K(x,t) =2 & §1y, & AT gorrgead Hfse
Ki(x,t) &
[. 2% (x—t)? 2, 2*t(x-t)?
3. 2x—:—1(x s l._.)z 4, zx—t—l(x . t)3
102. For the integral equation y(x) =1+ x3 +
fox K(x,t)y(t)dt with kernel K(x,t) = 2*°t,
the iterated kernel K3(x, t) is
1. 2% f(x —t)?
2. 2% Yx-t)®
3. Zx—r—l(x == t)z
4, 2¥t1(x —t)3
[uNIT-4 |
103. #et f5 X U1 vy Ao W ¢, @gFa a4
eI B F(x,y) & Gy ar e ufgeut &
q FlA-7, (x,y)eR2 FT F & FideT FT 0H ﬁg
B & fav sugeEa &
. 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.
103. 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)eR? to be a point of continuity of F?

104.

104,

105.

105.

P(X =&Y =y)=0.

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

Fo 9 e

A 6 X FT geica f(x]0) :ée"‘/”,x >08
JE 0 > 03T &1 Y Fr gfemyr e
F;

Y=k & k<sX<k+1 k=012
ar Y& §eT §

. ST 2. faum

3. carar 4. Sfadm

Suppose X has density
f(xl8) = %e’xw,x > 0 where 8 > 0 is
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 6 X F g f(x|6) & & 6,077 1
gl AR

f(x]0) =13 0<x<1,3Ur 037,
f(x|1)=$aﬁo<x<1amom.
TR a W Hy:0=0 SATH Hy:0 = 1% giieyor
#F AT, 0 < a < 1, AFham gieror _

. A X>1—a H, & IEDFR Far
2. R X< o Hy, F 3EieR w7 B

3. R X < Vo, Hy & e aar

4, #FruaFa g va |

Suppose X has density f(x [ 6) where 6 is 0 or
1. Also,

f(x]0) =1if0 < x < 1, and 0 otherwise.
flx|1) = ;% if0 < x <1 and 0 otherwise.
Totest Hy: 8 = 0 versus Hy: 6 = 1 at level
a,0 < a< 1, the Most Powerful test

. rejects Hy if X > 1 —a.

2. rejects Hy if X < a.

3. rejects Hy if X < Va.

4.  has power va.



106. m#ﬁ:(x,n#%igﬁfaamaaém%mﬁ;

106.

107.

107.

X|Y=y~ 29E  (y,05) auwr y~ cart
(A),1>0, STE A UF 3T Sraw & A B
A H R AT WEAw T=T(X,Y) B
ar

. Var(T) < Var(Y) for all A.
2. Var(T) = Var(Y) forall A.
3. Var(T) =2 forall 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),4 > 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 A.

AT UH &F U gfdesl, A & x, w R,
St v gAfe e WREar ave o &
fo)=5(x-8) 6<x<20,6>0

=0 kit

T & & Rl 0 §F Rearsar T
o/F, Rreareaar s 1-a F .

E'li’&‘]' 2. -1+ xh_%‘ H_ng'
[
X X X
[1+\f1-a ' X]' 4. _1+ fl_g' . %g

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

population with pdf

fo)=5(x—6) 6<x<26,6>0
=0 otherwise

Which of the following is/are confidence

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

[X X X X

2'TE 2 = =Bl
1+ [1-2 1+J;

2" 1+val
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108.

X X X
1 - $ Tf: :

108. TRufy |afST 5 = (0,1,2,3) T HaFeqor wifdwar

109.

3T P gFA UH ATHiE H@em X Ry Raw
T g

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

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

W= o

| U geradE Ry
0T Jerracrs Ry &
30 JeREdS Ruf g
2TH Terads fRufy g

-l

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 o0
P = 1/ 1 0 0 0
2{1/2 0 1/2 o0
3\1/4 1/4 1/4 1/4
Then

1. 1isarecurrent state.
0 is a recurrent state.
3 is a recurrent state,
2 is a recurrent state.

2.
3.
4.
A &% X JUTY TaaT THARY ARfoes X
&, ATET 0 JUT THOT 1 ¥ AT B Xy F7
IAIOF vt ¢ & Afdse frar smar &
Fn.

e(2) =1/2.
@ TF TH oA &

1
2
3. 9@ (3)=1tl forall ¢ 0.
4. @(t) =E(e "),



109.

110.

110.

111.

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

. @) =1/2.

2. ¢ isan even function.

3. @M (3)=ltlforallt # 0.
4. @(t) = E(e t*V*/?),

At F X, awr X, TE@AT dUT FEATHAAS:
fed waHAeT uiefeos @ §, AT 0 Ur
TEIOT 1 & Y| A & U, 9w U, &
JUT FAUTHAW: dfead U(0,1) Iefeos W §,
X, X, ¥ waay| aReRa &7 &

7 = Xtz | o

. E@)=0.

2. Var(Z) =1.

3.  Z#AE el g

4.  Z~N(0,1)

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 = Ny tXals Then,
vi+u?
1. E@)=0.
2. Var(2) =1
3. Zis standard Cauchy.
4. Z~N(0,1)
wiff&ar sed B

x-6

f(x;ﬂ,cr)=°7'?qo T)+O'1 o(x —8), el
—0 <@ <o TU g >0 FAH TTH & aul o,
N(0,1)&F WifAsdr udca ol & fAfése Far
AR &F X, X, o, X, 30 WR&Ar §e
fFrar T UH greeos wfacy &1 ar FE
# ¥ sa-ad vl
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Y1;

112,

112.

1. 7 wfaae grada #81 &1

2. 0aW oF AT 3mgel R & mwersr
afeaea WA g

. 0% TH AT RIS 1 Hiedead gl

4. 0% ¥R was 3¥AcT AT WAl

Consider the pdf

f(x;0,0) = ?(p {:-;2) + 0.1 p(x—6),

where —o0 < 8 < 00 and ¢ > 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?

1.  This model is not parametric.

2. Method of moments estimators for 8 and
o exist.

3. An unbiased estimator of 8 exists.

4.  Consistent estimators of 8 do not exist.

A F X, X, TaAT TGS W Bl AW
& X, X, GAUHAAT: d@fea § AT g
qUT WO 0,2 F Y, FAdfh Xy, Xy,
FauiEAETa: dfed § ATy, AT TEOT of
F A AR FS, =X +X++ X, &1 A
fl‘g;‘—‘!‘- e # N(01) dF IHWRT @ar ¢,

o
2 2
I @y = —"{‘"‘;"“) and b, = Vn_ |22 ;"’ ;

2. N = “011;'#2)

3. ap=n(u +Hp) and b, = Va B2,

and b,, =“‘i§5_2_1.

al+o?
~F

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

Suppose X;,X,,--- are independent random
variables. Assume that X;, X3, -+ are identically
distributed with mean p, and variance o2,
while X,, X,, - are identically distributed with
mean y, variance gZ. Let S, =X;+ X, +
v+ X,. Then 22222 converges in distribution

to N(0,1) if

n
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113.

114.

I a. = n{bul ‘H‘z)
. n '—_—‘—'2

n +
2' an — (ﬂlz ﬂZJ

2 2
and b, = Vn E%o-i

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

2 2
4 ap =n(u +u,) and b, =+/n 3‘—:—“—2

F 9T VN, (X8, 021) w7 fa=mt, srerx

S k+1<n T nx (k+1) 3Tegg &1 Awt

fhmmﬁ%ammwmkwmmmﬁmn

;?amazﬁlarﬁ";rm##aﬁ?a#w

&

L. cov(f) = o2x'x

2. AW &% Fadaq: dfed E

3. 6%0*%F fav gy &

4 32=Y'Ayar3fAmﬁr(n-k—1)a=r
T IILF I 21

Consider the linear model Y~N,(XB,02]),
where X is a nx (k+1) matrix of rank
k+1<n. Let £ and 62 be the maximum
likelihood estimators of f and o2 respectively.
Then which of the following statements are
true?

I cov(B) = a2x'x

B and 62 are independently distributed

62 is sufficient for o2

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

2.
3.
4.

& v,y wEaT o HIATHATA:
IRT ATF yEET T7 gl o F ¥ frwer
AT e 2 F7 Reé ser ¥

R+ B+ Yf}

+¥: v2+vz
[Yf’ VzZJ
oy
3 [ﬁ+ﬁ OJ
' 0 Y2+ v2l

yl!_'_yzz

4 [ hy +Y2Y4J
' hY; +Y,7,

}/32_’_1/42
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114.

115.

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

YP+Y? YVE+y?

Y? + 12 ﬁ+%}

g [ v YZEJ.
y32 }/42
3 Y2 + Y2 0 T
' 0 YZ+v2 -
i Y2+Y2 vy + Y. ¥,

zrgaﬂuam’r#@mﬁ?wﬂawmrw
aﬁqmmﬁwmmmm
R‘ﬁﬁTﬁma?mmﬁ$u$aﬁ%$
Hﬁm?mrqﬂmwﬁrmm,mqwu?m
W & @ wm B oam W AT
K h), (Ko Yo) & BfESe BRY o1 & i
Xi B U & q>r v, sftegew derw @ o
XA U T AT ¥ &H 77 qheror s
aed § &

Ho: 9EY & @t S9ieRt o Semr avavar oy
FIS A G ¥

FAH
leﬁﬁﬁwmaﬁméﬂwmmm
A R Di=Y-X.D=YV-X,5=0p, %
mﬁ’rsﬁrw,-faaﬂaﬁlwwﬁmm
%ﬁ:éﬂammm:dﬁaﬂﬁ
?.m:wmmwﬁmwmmm
%Ja’rsvwzra?ﬁrnrﬁmﬁ#aﬂﬁ-mm
39gFd WSS A S wwar pAR s

"Ha &

e P=%

2. U D/s & FEIrt

3. YU D; § A S, FT qrwa
b

4. \}E(D(—D)il
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116.

116.

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,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 petrol gives better fuel efficiency
LetD(=Yi— Xi: D= Y - )?, 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. ¥-X.

2. Numbers of positive D;s.

3. Sum of S; corresponding to positive D;.
b

4, T

A F L= ((0))) TF nxnFAMAT 0T G

e Jmegg & a@fF o # 0T 1) &

mlﬁmm##aﬂﬁ-mmsﬂanw

agmmwuwﬁxmmrwmm

e rAM/ET?

%

2. & i,j & BT o} & (i)ar ayuq aren
£

3. BTi.j#?fﬁ'U}lTl & (ij)at raga aren
B

3 ot

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

positive definite matrix such that o;; # 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, .

30

3.  The matrix with (ij)th elementd—ll- for
i

each i,].

4. YL

117. TH M/M/C FaR SfaAa & FAG ¢t W AT H

117.

118.

aEF f F& X(1) &, € =3, AT A

A>0 W AT AT 4> 0 & TY| A A A

HA-TR TE B

. {X(t)) U FA7 Td AOT THRAT &, I
S Td AT afadt & 9y

2. T (X(t)}F Tk TaSY FTA &,
A<3u gl

3. uﬁa<3p,%,a‘rwwaizamﬁ
¥ Y TF SAHARAT & ¢

4, FHT t9X ¥aT TN AT AR T HET
=g {(X(),3} '

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

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

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

1 > 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 < 3pu.

3. If 2 < 3u, then the stationary distribution

is a geometric distribution with parameter
A

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

s wfaae
i=p—H +6
Vo=p— st €

'Yn-1=.luﬂ-l"|un+6n—1

Yh=Han— 1t 6

FTET Hy, ..n, P TATA WTAA g dul €, .., 6, AT
0T T U FENUT F Y HEFEaOd 8,
ay R wR R (Y, Vs, e, V) U O
FRAA 7 =30, Y, ¥ B # §
Y
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119.

1. afaE(c'y)=0,a’rc'$:mfr3maa
A )

2.y~ p, aﬂ'm&ﬁﬂ?m
HEAT ¥, + v, &)

3 Ha = 13 T ASSTH YRF retfierg
HEHAT v, - 7 ¥

4, mde1p1+—--+dnan
KU Cie:

Consider the linear model
N=u - Hy + &4
?"2 Uy —u3 +e,

Y1 = ny =y, + €n-1

Yo =y, — Hi + €,

where y,, ..., Hn are unknown parameters and

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

common variance. Let Y be the column vector

("1, Y3,+,¥,) and 7 = ~¥7. Y. Which of

the following are correct?

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

2. The best linear unbiased estimator of
Hi= p3isY + Y,

3. The best linear unbiased estimator of
K2 —pzis¥, — ¥,

4. All linear functions dipty + -+ dp iy are
estimable,

T i F Ao E(X) = u=E), Var(X,) =
a? =Var(y,) gur Cov(X,,Y,) = pg? IFd TH
o v dem g 9T UF Ieftow
gfagst (x, 1), w0 (X ¥o) WA ary Ry
RE2 W 5 FH K0 T p & Icgay

TRFAT et Fy fafese #xa &) 3k
5§ = L, (X, - X)?, S¥ =X, (% -7
aur

Sxr = T (X, - -7) & a

. X, -Y,aur X1 +Y, F@ay §

0 =2 (R4 D) 4ta Loz 5= 2Sxv
=-(X+7),¢ _m(sx+s,,),p~s§”$.

9
3. 821 +p) = (53 + 5% + 254).
4. %(1-p) =$ (5% + S -25,,).
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119,

120.

120.

Consider a random sample (X1, Y;), ..., (X, ¥
from the bivariate normal distribution with
EX) = p=EW), Var(x) = o2 = Var(y)
and Cov(X,,Y;) = po? forall ;. Let 2,62 and
A denote the maximum likelikhood estimators
of u,6% and p respectively. Also,

5% = XR.(X - X)?, s2= i=1(Y; = 7)?

and ~

Sxv = XL (X - X)(Y, - Y).

hen

1. X; —-1]’1 and X; + Y, ai'e independent. )s
==X +7)62=1/(c2, o2 5= 2Sxy

2. p= = X+7),86%= I (S5 +S9).p = STHsE

3. 8°(1+5) = o (S} +57 +25,).

4. 62(1-p) = = (SE+57 -2 Soid.

A R Yo, Y Ir0EEE T daror & |rd

m:rmwazazrrmnnaﬁﬁ(m=sg+

61, E(V;) = 6, + 0,, E(Y3)=80+93,33T8{$

mmﬁ.$m|ﬁmmﬁaﬁm

#ﬁmma’f##a#a-mf#ww?

I 6,,6,,6,aur 93#ﬁwa)$3ﬂm;nwaf

2. ZL06, ey ¥

3. 61-6, 6,-6, T 0, —60; 7F q v&=
HTFTAT &

4 TR Tt w7 A g g

LetY,,Y,,Y; be uncorrelated observations with
common variance g2 and expectations given by
E(1) =60+, E(Y,) = 6, +6,, E(r,) =
6o + 05, where 6/s are unknown parameters,
In the framework of the | inear model which of
the following statement(s) is (are) true?

1. Each of 8y, 8,,0, and 03 is individually

estimable,

2. ¥1.,6;is estimable.

3. 6,-0, 6; — 65 and 6, — 05 are each
estimable.

4. The error sum of squares is zero.
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