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1. ﬁmmmmmﬁw#mxm

130

130
130

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

1. What is angle x in the schematic diagram given

below ?
130
130
130
1. 60 2. 50
3. 40 4. 30

2. mwﬁmmpw 4 Y 9 T
F TFH 3ARR & FR IR A B FR A

T 7ovs &1 IR w7 TG ¥
1. 4/7s 2. 1s
3. s 4. 10/7s

2. A3 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
l. 4/7s 2. 1s
3. 74s 4. 10/7s
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i =afFaat A, B aqur C # U g 35
alelal & @r ST g =l A o,
T GH FAAT T A @), g oA A A
IT FT WG C ook & FI AG 9rm| @ ¢ 7
B H UBT, “AS FT 3ea¥ faam”

B Stara foam, “A s @ AT dr s B &
. A 2. B

3. € 4. fAeiRE

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?

. A 2. B

R 4. cannot be determined

Tl & B, s ¥ e aad
10T Atgr o1 FATeR ofzat & ay
faart: seatEr WA, &% W WA, g
HTHTEH god W A, | URedt & agmat Fv
BT

I. A<As< As 2. A=A A,
3. A2A= As 4. A>Az> A,y

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

l. A|<Ag< A3 2 A|:Ag> A_l

3. A>A= A, 4. A>A»> A;

ua:fhwﬁgmmf@a‘fammmcm‘
aTel Ul WUS FI FHF HATEYT FI& T
STar ¥ fels v i S 4 x4 em? F U
g W W A GlEd 05 om ¥ et

A fhds @ost i IngegEar &
1. 30 2. 34
3. 36 4. 40
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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

F TH-RRFE M NG IFTGT H 70%
S § g ¥ IR 3uF o afafe A
10% 7 FHATT BT &, AT 3qH TG A

T fraer aR@de 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. %

3. 6% 4. 7%

IS WA TR &Y FHAS &UOT HIH H
60° HUT TT T T §1 FOT T W fag A
feya ¥ Rig & wfafdet & @& &

I 6 % 3

3 8 4. ¥eAd

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. -9

3. 5 4. Infinite
A &

(1) x =4

Q) a@ x—4 = x? — 42@FifH A T LG
)

@) I3 x—4)=Cx-Dx+4)
ot qut &/ (x —4) T gEER,

4) 1=(x+4)

(5) @ x =-3

FIT T FeH TAd 7

10.

10.
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1. 182 2. 2®3
3. 394 4, 495
Suppose

n 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

4) 1=(x+4)

(5) Thenx =-3

Which is the wrong step?

l. 1to2 2.

3. 3tod 4,

2to3
4t05

A & maur na’ra?rt,rgﬁm?m
m+n+mn=118
A m+nH AT E

1. sefada: fAuifa ag gen
2. 18
3. 20
4. 22

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

Then the value of m +nis

not uniquely determined

18

20

22

BwR =

40 FRenfeat & ue wog ¥ 11 REenfsat & &
ﬁ:%zaﬂa?rgmalﬁwmﬁ@rwaﬁ?
i’mavmﬂa’ﬁmﬁgﬂm%lmma}?
T A T dE
[ﬁmﬁ(ﬁ)wwg.miﬁﬁ#nm
ﬁgﬂﬁ#@aﬁﬂ:}

1. (‘1'(1’) 2. 11 (‘1‘2)

3. 29(‘1*?) 4. Gg)

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
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11.

11.

12.

12.

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

L () 2. 11(3)

% Bifyy) - (1o)

AT UH FAST 10% T W @ 0T 3 v
AT B 10% TFEA W AT & FAST &
fow afe area & AR Rs. 729.00 Rw, & #ir
a:rfammqtﬁwnﬂur?

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 ?

l.  Rs.900 2,
3. Rs. 1000 4.

Rs. 800
Rs. 911.25

AET W A 40 Wb Miar § qur Adw= T
# 40 Frer MAA E F X @ F Mgt
ﬁ'wﬁmﬂmﬁamﬁ{ﬁmﬁm
rar gl mw#mﬁm:gﬁrmm
Mfeat # w F avw B FrEr & A e
AaaE # A A § o F e MRt
#r FEar ¢

. & & whg Mfaat fr s@r & g

2. F # | afoat fr g ¥ 3w

3. & A whg Mot fr s & w7

4. @ T g@ar ¥ Ui

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

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

13.

14.

14.

15.
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3. would be less than the number of white
marbles in B

4. cannot be determined from the
information given

10,000 & &H et R 3mRor wEard ¥ arfs
3% & UF F I FT AT I

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

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. ATI2 2. 2213
3. 2223 4. 3334
gfe aN =§

eF='1

gH=M
g, @ nS=7?
¥ NE 2. A
3 OL 4, K
If aN =8

eF =1

gH=>M
then nS = ?
l. T 2. A
3. I 4, K

frT ueet & Wt F, W o #F w wE
%ﬁgé%,mﬂ?mwamm’rm%m
HH H cHATYT FT &1 TEY 3eal F IEEn
. gfaar wr §

et 3R Y
HEIT, ST IMHR HT

9g ARG

A,B,C,D 2. C
A,C,D,B 4. C

“~o o

o

-
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15. In each of the following groups of words is a 17. fag AT AR FIY §'d‘ 3T vs Hrer fEyor

h:c'idcn numbs?'r, based' on which you sh?uld W 333 ¥, R TF A o8 & 3T, 3K TE
arrange them in ascending order. Pick the right S

answer: . A Ieax foam #, S I faeg A W a9w
A. Tinsel event o &ar &1 &g A Sealr 4 Gl ARG i i
B. Man in England .
C. Good height N ARTFA: TAE?
D. Last encounter I 3 3l AMerd A §
. A/B,C,D 2. CB,DA 2. 39 gdf e & g
3. A/C,D,B 4, C,D,B,A 3. 3T iR e #
4, g gfaol aerd & g
16.
"*‘“‘\\ 17. Starting from a point A you fly one mile south,
N\ then one mile east, then one mile north which
AN brings you back to point A. Point A is NOT the
Ae 8 north pole. Which of the following MUST be
true?
1. You are in the Northern Hemisphere
S 2. You are in the Eastern Hemisphere
£ X ) 3. You are in the Western Hemisphere
S R & UF gehd a@d H A HQ: 4. You are in the Southern Hemisphere

308 Rigat AT B Rua  difear w&
eEY &1 3R T gF w § A W Rua
ﬁﬁnﬁ,aw@aﬁﬂnﬁ@r 18.DNAﬁ'Hj—!ﬂT4&Tﬂ$T,3T?J‘l?{A,T.GWC

qeT 3 3mur | aF fig St & e, e & A & ¥ A ¥ G AW C & IO

W g A §, O ATE T F I o FA E

. AWRWE 2. AT o 5T DNA Toop@! # @ frad dsaa: 3Taad

3. BER WE 4. B@réqg fafavar gefr Grifd & aRe & fav FTaas
' ’ Fae Jafife)?

1. of€r$ 1000 dTe &R, 10% G FFd

16. .
2. T 2000 AT &R, 10% A FFd
/ 3. oaT$ 2000 ATl &R, 40% T FaFd
A'\ 8 4, aT$ 1000 AT &R, 25% C FFd

L 18. Information in DNA is in the form of
~— sequence of 4 bases namely A, T, G and C.
Two ants, initially at diametrically opposite The proportion of G is the same as that of C,
points A and B on a circular ring of radius R, and that of A is the same as that of T. Which
start crawling towards each other. The speed of of the following strands of DNA will

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

potentially have maximum diversity (i.c.,
maximum information content per base)?
length 1000 bases with 10% G

—
.

1. RfromA 2. ZfromA 2. length 2000 bases with 10% A
3R 3. length 2000 bases with 40% T
3. RfromB 4. FfromB 4. length 1000 bases with 25% C
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19. AB U gea &1 &ar| 1 Sftar €D, AB & o 2
T 3F P W yfAedE wwar §1 A cp =2
qATPB =1 &, a gea #r fewr

\_V

1.1
3. 2

sl
W
wn

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

110 101

i 4 i L 4 i 4
b=t I | [ |
1990 1994 1998 2002 2006 2010 2014
Year
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W@RAT & WX W a7 Y @ o Fuet &

¥ @l @ At &

I ol qet A For dE # IR g8,
T e i e 9|

2. 2006 #r JoIAT F FOT gEt F 2010 F
g% e 3fe, F wewt F g W
gfg @ s &

3. W IR FWoleR et r e, o
geht B HEAT & 50% F W F RwE
G

4. 2006 T Jer=T H 2010 F Tl gt F
gs faed gfe, 1998 #r gemm #2002
# g8 w0 gfe & 3w &

Total

~ a8/
o ~ 114
1}

t == vt
1590 1854 1998 2002 2006 2010 2014
Year

Based on the graph, which of the following

statements is NOT true?

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

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

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

4. Percentage increase in gold medals in 2010
over 2006 is more than the corresponding
increase in 2002 over 1998
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HTT \PART 'B'
[ UNIT- 1 ]
1 1+2 1+2+3
21. »}u?r§+7+ =4 T ANRA 3H
A &
1. e 2 &
3e ’ e
3. = 4. I‘F;
21. The sum of the series
}.. ﬁ 1+2+.3 + adie uals
11 21 3! cq 4
1. : 2. E .
e
3. = 4, 1-+E
22. @FF
rd
1
lim=| e~t*dt
x-0X
4
F H¥AeT 7T B

1
2. A4 gl

3. & H¥dAca § dur | & §@AA g
4. @ 3¥acq & TUT 0 F A B

22. The limit
2x

1
lim=| e~t*dt

x-0x
x

does not exist.

is infinite.

exists and equals 1.
exists and equals 0.

Jh.LAJN:—'

23, R"& fooeT sumdeadl # @ -1 Hed 2
(R™ fr gAYy Fifeafadr & d@ef )
1. %, %,)0 %] €11 € i< n)
2. {(r, X 0 X)Xy + Xp 4 o+ X, = 0}
3. {Qxg e, xn): %20, 1<i<n)
4. {(xnx..%,) 1<sx; <2, 1<i<n}

23.  Which of the following subsets of R" is

compact (with respect to the usual topology of
R™)?

24.

24,

25.

25.

26.
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L. fxuXsaaxa )il <Llisi<nl

2. {(x1,x2, ., Xn)ixy + X2 + -+ x, = 0}
3. {(xpx2 . xp):ix; 20, 1<i<n}

4. (X% aki) 1% 2,

1<i<n

A & f1X - X aife @i xeX & 0

ff@) =x & a

. fUSH dUT HEOREH ¢

2. fUSH §, W AEOEH 6

3. f3MTOREH & W T e

4, UE ITEY AEr g & [ eoRs ar
AT Bl

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.

aﬁﬁmwmﬁwmﬁww
FT glAT TRT

HH--HA TF aedfas 7o

1.
2. H§ aEAfdEs AT A

3. Sad arEdias T

4, FA-V-FA TH 7 S aEafas 76 8

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.

A B ORW f'—2f +f=0 & FAUE
FA X A TN Hadhold Holdl @1 GARE v
gl afenfRa &% & 7.V - R,

T(f) = (f'(0).£(0)) & €arT| AT &

. UHH TUT INTOEH|

2. UHHN W HeoleH el

3. NTTOTEF W Thdl AR

4. o A HTTOIGH, F Tehdr|
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26.

27.

27.

28.

28.

29,

Let V be the space of twice differentiable
functions on R satisfying "' — 2" 4+ f = 0.
Define T:V - R? by T(f) = (f'(0), f(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,

20 x50 IR AHT d9fFd gafee A far 13

gl Ax:ﬂﬂ?ﬁﬂ?%‘rwﬁzaﬁrﬁmm%‘?
s 1 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?

1. 7 2. 13
3 33 4. 37

H T A8 nxn3megy ¥ P A @
FIT-HT (A2B2) & IRT F TR &

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)?
1. (trace(4B))? 2.
3. trace((AB)?) 4.

trace(AB%A)
trace(BABA)

U 4 X 4TTFdMAH 3Meqg A & Y oy @,
A & T:R* > R%, Tv=Ap, ¥ 9fRwRg
U WF FRT ¥, T H R 4x1
areafas  Jeggt @ AT AT &) A &
o s Y ™ Rest fras T
Image(T) TUT Image(T?) $r fAARY FHer: 2 gar
L7 (« T AT 9 &t Rifdse awar &

]
cCooo
cooo
O % % *
cooo
(= NN
== - I
* ¥ OO

O % =

29.

30.

30.

31.
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0 0 0 o 00 0 0
_[o 0o o0 o o 0 0 o
3:4—000* 4.A00**
0 0 = 0 0 0 = =«

Given a4 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 Image(T) and Image(T?)
have respective dimensions 2 and 17 (*
denotes a nonzero entry)

[0 0 » & [0 0 * 0
|0 0 * « |10 0 « 0
IA_Oooisz'"\ooo*
0 0 0 ol _OOG*J

[0 0 0 0] [0 0 0 0]
10 0 0 o |0 0 0 0
3’q_ooo¢ 4‘A00**J
0 0 =« 0l 0 0 * =

A B TOF 4 x4 arEafw smegy ¢ e
T"=0% A F1<i<4 & AT

ki = dim Ker T! | HAHH ky <k, < ky < k,
*%@%ﬁﬁ#ﬁn—mwﬁmaﬁ
&

. 3<4<4<4, 2. 1=53=<4<4.
3. 2<4<4x<4, 4. 2<3<4<4

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 ky < ky < k3 < k,?

l. 3<4<4<4, 2. 1£3<4<4,
3. 2<4<4<4, 4. 2<3<4<4.

fmT & @ sl R A R? g7 F7 v Y

FITROT &7
> o X

a f (§)=(xiy) b 9(§)=(x?y)
x —

& h(§)=(;+;)

. HESf

2. A g

3. AT A

4. W FUIAROT £, g FUT h
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31. Which of the following is a linear transform- 33.
ation from R3 to R?? "

X
_{ 4 J' - 7dz =
& f(z) N (x + }’) |z+11=24 £

X
xy ‘

b. g (y) = L. = U 2. =2mi.

Z (x " y) 3. 2mi. 4. 1.

X

zZ—-x

“ h(y)=(x+y)

z 34, 9"
I.  onlyf (zeC|z60=-1, 2z + -1 WM 0<k<
2.  only g.. 60 & AT} & fFaey 3@aa &2
3.  onlyh. 1. %4. 2. 30.
4 all the transformations f, g and h. 3, 32 4. 45,

& Aferat & 34. How many elements does the set
32. & &4, il e {zeC|2z%=-1, zX# -1 for 0<k<

m X n g ¢l T HUA F goA: 60} have?
1. frdr sfth & AT Ax = b & TF g8 B 1. 24. 2. 30
s i Rt % W 4. 45.
3. A Ax=) & T EA§, A TP 35 AR >l & AT R? WC, T
st gl . faga afear ¥, S s faeg (n,0) aur
4. yA=0RRN AR y & v, St e n & wA ¥ A
y', ®feer y & afad it fafése #war & C=UCn

32. Let A be an m X n matrix of rank n with real = ;;; -
entries. Choose the correct statement.

1. = bk . ; 1. {(x,y)eR%:x >0 aUT|y| < x}.
Ax = b has a solution for any b 2 (e y)eR%x > 0@ |y| < 23],

2. Ax = 0 does not have a solution. 3 {(x.y)eR%x > 0T |y| < 3%
3. If Ax = b has a solution, then it is unique. 4: {(x’ i)elmz;x > 0} Y '
4. y'A =0 for some nonzero y, where y' ! '
denotes the transpose of the vector y. 35. Let, foreachn > 1, C, be the open disc in

R?, with centre at the point (n, 0) and radius

equal ton. Then
[UN1T—2J C=UCnis
nz1

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

22
J-4~z2dz=
|z+1|=2 '
36. A FC WS TH IFqdis Heddrdl FHAC
L. 0 2. —2mi. [
3. 2mi. 4 1 Wl &, 37U, fFﬂTﬂ?{UT-u—z-i-gz-:oaﬂ

AU FIaT &1 FHelar
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36.

37.

37.

38.

of .of

_of of

h E-’-I@
F o &Y ar

I gaUTh, Q& gretafihes woer ¥

2. g EeMATGS ¥, W h ¥ QAihE gy
T HTETFAT T B

h BT 8, W g & eEfhE gt
& JTGHAT A& B

4. el g qUT h YT oA F TIAHH &

(%]

Let f be a real valued harmonic function on C,

that is, f satisfies the equation = + el 0
'y q axz a}-z :

Define the functions

_of of
4= dx dy
of  of
h= 5; = f.;,j;
Then

I. 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.

qEAHRAT T, FIE 108 & el Togh
& ?:

L2 2. 9.

3. 6. 4. .

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

I. 12. 2; 9.
3. 6. 4. S,

A 6 D TR (wy, ..o wyo) FT TH
THTY &, 56T we{1,2,3}, 1<i<10aum

11
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Wit w8 i,1<i<9 & o0 tF §x
& g1 A D # rayar fr wer

1. 2M 41, 2, 21041,

3. 31941, 4, 3141,

38. Let D be the set of tuples (wy, ..., Wyg), where
wie{1,2,3}, 1 <i<10and w; + wyyq isan
even number for each i with1 < i < 9.
Then the number of elements in D is
[2 2¥41, 2. 21041,

3. 3%41, 4 341,

39. IUTTHITETRT 2' gFT v &7 & ey A
T
L. 2 2. 4.

3. 9. 4. 100.

39. The number of subfields of a field of
cardinality 2'” is
1. 2. 2. 4,

3. o9. 4. 100.

40. A F R, T Z[x) /(2 +x+ D)+ x +
1) & R & 2 ¥ FfAa qorsmae 1 ¢
T R &1 AUFARITETH FaT &7
I 2% 2. 32
3. 64 4, 3

40. Let R be the ring Z[x]/((x? + x + 1)(x3 +
x + 1)) and I be the ideal generated by 2 in
R. What is the cardinality of the ring R?

i 2% 2. 32
3. 64, 4. Infinite.
[uNIT-3 |

41.

A HREE HAaeT oEf AB T BC W
O, ST AW PIT E aur B | v 757
S @ I3 81 a FFE & @y #if &

872
1. 3 2.
3. 5 4.

=
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41.

42,

42.

43,

43.

44,

12

Consider two weightless, inextensible rods AB 44,

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

AT T y(x) = 4 [, 3x — Dt y(t)de,
TS gTad A F iy v

|. ¥ad UEF HPoerOE e gl

2. & ¥ dEd gl

3. ar ¥ 3w e e R

4. P 3aeOF dEar 78 R

45,

The integral equation

y(x) = 4 [ (3x — 2)t y(t)dt, with L as a
parameter, has

1. only one characteristic number

2.  two characteristic numbers

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

45.

ORF A FHEET

du E_ — -2
a+zay_o, u(0,y) = 4e™
gy =] ar w(1,1) Fr AT g

1. 4e7? 2.
3. 2e* 4,

46.

4¢?
4e*

Consider the initial value problem
Su ol = Lo~ 20
i 2 Iy 0, u(0,y)=4e .

Then the value of u(1,1) is
1. 4e™? 2
3. 2e* 4.

4e?
4e*

AT &F R >R, f(x) =ag+ax +ax?
w4 TF qgIa % aga,a, € R @U

a, #0 | A
Ey = [1, fO0)dx — [f(~1) + f(D)],
E, = 1, f@)dx =5 (F(-1) + 2f () + (1)) &,
JAT |x|,x € REFT A9 AW & ar

46.

. |Ey| < |E,l %
3. |E| = 4|E,| 4.

|E;| = 2]E,|
|Ey| = 8|E,|

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

Ey = [1, f@)dx - [f(-1) + F(D],

E, = [1, f()dx — 5 (f(=1) + 2f(0) + f (1))
and |x| is the absolute value of x € R, then

I |E| < |E| 2. |Ei| =2|E,]
3. |Ei| = 4|E| 4. |E;| = 8|E;|

RS AT THET y' = 2.y, y(0) =a
HT TH AfRAT g & A& a <0
HT FS g A6 & Ala a>0

& IAad: FS e 6 A& a=0

H TH AT g9 ¢ I a =20

F e K g

The initial value problem y' = Zﬁ, y(0) =
a, has

1. aunique solution ifa <0

2. nosolutionifa >0

3. infinitely many solutions ifa = 0

4. aunique solution ifa = 0

AW F a,b € RATF a? + b2 # 0.3 Flel
qHEAT

a;—:+bz—:=1; x,y ER

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

. & & 3w g & I a A LY B
2. HE FA A &

3. UH sfada g gl

4., FAAH: FE & 6l

Leta,b € R be such that a® + b? # 0. Then
the Cauchy problem

du du _ .
aa+b5—1, x,y €ER
u(x,y) =xonax+by=1

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

2. has no solution

3. has a unique solution

4. has infinitely many solutions
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47. AW F 9@ A gae
Y'+2y=f(x), y(0)=o0, @

_f1l, 0<sx<1
f(x) = {0, x>1
& TH {AT & y(x) Bl
@ y(5) su% wa= ¥
1 slnha( 1) 2 cosh (1)
T R
sinh (1) cosh (1)
3, 2w 4, =

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

Y'+2y=f(x), y()=o,

1, 0<=x<1
where f(x) = [0. S 1

Then y(g) is equal to

sinh (1) cosh (1)
l, === 2, —=
€ e
sinh (1) cosh (1)
3. 7 4, —
48. ODE
(xy' =y)* = x*(x* - y*) F7 ARy A= &
I Yy =xsinx
2. y=axsin(x+7)
) y=x
4. y=x+%

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

1 Yy =xsinx

2 = xsin(x+§)
3. y=x

4. y=x+£E

(UNIT-4 |

49. (N(©O):t 20} U carat afFar & 1fy 1> 0
IFdl A & X, = N(n),n=0,1,2, | e
H A Pl ar w5l

13

49.

50.

50.

51.

51.
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Lo (X} U aifo Al swer §)

2. {xn}mwmmaw@
3HH FN FAY deT AL ¥

3. {X,}) T UF TIew e B

4, (X} U IreTgEROiT AT g@er g

{N(t):t = 0} is a Poisson process with rate

A>0. LetX, = N(n),n = 0,1,2,-- Which

of the following is correct?

. {X,} is a transient Markov chain.

2. {Xy,} is a recurrent Markov chain. but
has no stationary distribution.

3. {Xy} has a stationary distribution.

4. {X,} is an irreducible Markov chain.

6%ﬁﬁmﬂaumm:3mm§|a‘f

ar e el ax et fir T JeaRa wear
&

I. 10/6. 2. 10/3.

3. 1/6. 4. 6/10.

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

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

10/3.
6/10.

A & X, X TaefRes @ § qur X, 9T H
XU aur (—1)"X, 8 §ea7 & ¥ W 3fPBafRg
gl g1 ar

. X&T U §ATAG dea gar aiigw)

2. X® =T QT TRy

3. X TS Ueled gl WIfRT)

4. X2 I QT TR

Suppose X,,, X are random variables such that
Xy converges in distribution to X and (=1X,
also converges in distribution to X. Then

X must have a symmetric distribution.

X must be 0.

X must have a density.

X? must be a constant.

P N
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52. A & F@ onz 1w 0<p<1& faw x~ THTATAT: AFAAH GUETOT T IR Y,
2Tz (n,p) & aUT Y~<ar@ (1), FEA>0 & T & @ ST a1 TE
fau #7 & E[X]= E[Y] | & . 5%3aYT 1% qrAr BTdHdr TR 9T H,
I. Var(X) = Var(Y) FFR fFar Jrar gl
2. Var(X) < Var(Y)
3 Var(Y) < Var(X) 2. 5%dAUT 1% S WSFHAT FRI T Hy
4. npdU A& AW W/ R, Var(X) . HENFR AT Srar gl
Var(Y) ¥ 3fs a1 &7 g @& 8 3, 5%\TSEdT TR T H, ISR R
_— T T, ST €, T 1% FdHar FR W
x ssume that ~ Bmomial (n, p) 1or some “ﬁﬂ
n=>1and 0 < p < 1and Y~ Poisson (4) for fova. et &1
some A > 0. Suppose E[X] = E[Y]. Then 4. 1% WA TR R H, ISR B
. Var(X) = Var(Y) ST &, WG 5% TFar TR T TR
Var(X) < Var(Y) : T Sar g1

2.

3. Var(Y) < Var(X)

4. Var(X) may be larger or smaller than 54. Let X;, X;, -+, X, be a random sample from
Var(Y) depending on the values of n,p Ny, g'z) atieE o il 2 e koW
and 4. Consider the problem of testing Hy: u = 2

against Hy: 4 > 2. Suppose the observed

values of x4, x5, , X7 are

53. AR & X,y Ty aefeos o9 § T

z="T 43 1 ARk x & HHOE o ¢ 1.2,13,1.7,1.8,2.1,2.3,2.7. If we use the
¥ quTy 1 RO By ¥, A ZE Uniformly Most Powerful test, which of the
) ' following is true?
HTAEIOF Gt 0 &, el 1. H, is accepted both at 5% and 1% levels
1. 8(t) = e Btpe)yY(-2t). of significance.
2. 0(t) =eBty (%) " (- %) 2. Hjy is rejected both at 5% and 1% levels
e [t R of significance.
3. o) =eg (E) v (5) 3. H, is rejected at 5% level of
4. 8(t)=eB G) Y (_?t) significance, but accepted at 1% level of

significance.
4.  Hy is rejected at 1% level of

53. Let X, Y be independent random variables and significance, but accepted at 5% level of

letZ = XT”Y + 3. If X has characteristic

significance.
function @ and Y has characteristic function ¥,
then Z has cha:'acleristic function € where 55. sl Y =if+e,i=123, T&  &,6.8
L. 8(t) = e p(OY(-20). FHA AET 0 qUT TN 02,207, 30% F WY
= ak . . .
2 3(‘»‘)—63‘(9(5)1#(-;)- wWaaq: afed &, W At e & § slaar
4 t
3. 9(t)=ei3rtp(;)lp(%). g & Assan YRF IAed T ¥ 2
e t -t Y1+2y2+3y 6 ¥ p 4
4. 00 = o (5)v(3): W 2. Slu+g+d)
3. Yityatys 4. 3y1+2y2+ys3
54, A B Xy Xp - Xy N(uo?) & Frerem ’ =
U AEfead Hided § SEl padr o 33 55. Consider the model Y;=if +¢€;,i=123
El Hy:pp = 28H Hy:p>2 qfIaToT FHET where &, &,,&; are independent with mean 0
&y & BT | AR B oxx e, x, B SRS and variance 02, 202, 302 respectively. Which

of the following is the best linear unbiased

AT 12,1.3,17,18,2.1,23,2.7 81 I &4 estimate of B2
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56.

56.

57.

15
I Y1+2y,+3y,
§ ek
6 R M
2. H(yj + "2" + ?)-
Y1tYaty;
3. e
4 3y1+2y2+y3
S
e X |0~N(9,0%),i = 1,2 wadTa: g
¢l 99 §eT F 3Hex 0, aur g, Ty
FIUTHAT: ST Ny, 12) & STET o?,u aur
G R T i s T X, @ X,
& 3T FeT A F @l ¥
Lo X, @1 X, Ta: v wduraaeTa:
N(u, 7% + 0?) dfeq &
2. X, T X, S6HeTq: dfea g ¥
3. X AN, N(u, 12 + 02) & W F F&EAT
e g1
4. X, TUT X, GHHOT: aﬁ?r%qq
HEUTHATAS: afeq w1gr ¥
Suppose X; | 0i~N(6;,0%),i = 1,2 arc
independently distributed. Under the prior
distribution, 6, and 8, are i.id
N(u, 72), where a2, it and 72 are known. Then
which of the following is true about the
marginal distributions of X; and X,?
L Xy and X, are iid N(u, 12 + 02),
2. X, and X, are not normally distributed.
3. Xy and X, are N(i, 72 + 02) but they are
not independent.
4.  X;and X, are normally distributed but
are not-identically distributed.
A R v = (. 1) TG TR Feat

N.(0,1) @Y ¥

N
i=1

& 0 I W v & wufdey o a7
HEWET H1egg @wr &7 & Fh-ar 20

57.

58.

58.

59.
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nxmmra;‘t%ﬁlzmﬁ,mmﬂm

1 &)
.1 o Ry =]
s I n
: S e ] o
n n

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

n
>
i=1

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

1. I 2. ;+%.
r '
I 4. 2
n n

A & X, X,,-, X, TaEFT T HEUTHATAS:
T afRow W ¢ e any T & Wy
Ush TR dea §

AT S, =X, + Xy + o+ X, T
N'=inf{n > 1:5, > 1} & a var(v)

SH A ¢
t: 1 < A
3. A2 4. oo,

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

an exponential distribution with mean %
LetS, =X; + X, + “*+Xpand N = inf{n >
1:5y, > 1}. Then Var(N) equals

I L. 2. R
3. A2 4, oo,

A &k FaRE W ouE N o=y sorsat
& WY, AT M F| it T & AT n,
1 U gfdee P, sfdvurs & @ gur
@ (i=1.2-,k) T F g Y gfaes &
FTA W & Ay A §, § Affse w3
TR #t fF

_ 1 o o Ek.—_ (.". i
Yo = Zlo 7o T 3, = S0 ¥
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et & & Fla-ar raRFEsa: @@ 1. (b-1,k—2b-kk,A2).
1. gaAfE #Areg & [ j, 3\Hed ¢ /g 2. (Ezf_:)k.v.b—r,b-—zqrhl).
AT TE . (22 2,mv-11).
2. gARE #eT & R, 3aT 78§ 4. (brv,A-1).
W, FAHAT

3.y, aur y,, A=t wafe @eg & A
IAFET B

4, AR ATew & AU 3,41 3, QA H F
FE 3N 3afRaa g gl

HIT \PART 'C'

(uNIT-1 |

61. F & a U& U7 arEaias §ET ¢ o
59. Suppose there are k strata of N = kM units AT F & FlT T 3R
each with size M. Draw a sample of size n; | f“idx
with replacement from the i*" stratum and ) Qud”
denote by ¥; the sample mean of the study 2, Jo de'
variable selected in the " stratum, i= o m; -
1,2,-, k. Define D & 1 d
’ 5 x(loge x)? %
s _tek 5 and@ _Ef:,nd’[ w g
Vs = k2i=1 Yiandyy, === — 61. Let a be a positive real number. Which of the
following integrals are convergent?
Which of the following is necessarily true? 1 jﬂ“% dx.
1. ¥ is unbiased but ¥, is not unbiased for ’ _faxid
the population mean. ’ 0 yx X+
2. ¥, is not unbiased but 3, is unbiased for A
the lati 4 xlogex
population mean. w 1
3. Both j; and ¥, are unbiased for the 4. fs (loge x)2 dx.
population mean.
4.  Neither j; nor ¥, is unbiased for the 62. n>1% fau, A1 &
population mean. g.(%) = sin? (x + i) x€[0, )
U fo(x) = [y ga(0)de B A
60. W= (b,k,v,r,A) TFa Fdfed HT WU . [0,0) W fegad v oot [ dF {f)
Ffaara (BIBD) & a¥ # faart | BIBD & FfRERA grar 8, /g [0,0) W
e e e & @ ®l9-9 760 8 THAAEAT: FRATRS 7T gl
qHA? 2. [0,00) W fawgaa forelt ot Forer d
| (b-l,k—&,b—k,k,/l). 2 m ]
2 (b,v—k,v,b—1r,b—2r+2). : Un) =il B
5 (u(v_l) s gt 1) 3. [01]9R {f,) THEAEE: IFHART 8ar &l
i g W S ;
& b rvd=1) 4. [0,00) W (f,} THEAEA: HfF@RG B B
60. Consider a Balanced Incomplete Block Design 62. Forn =1, let

(BIBD) with parameters (b, k,v,7,4). Which
of the following cannot possibly be the
parameters of a BIBD?

gn(x) = sin? (x + %) , x€[0, ) and
fa(x) = fuxgn(t)dt. Then
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L. {fu} converges pointwise to a function 2
on [0, ), but does not converge
uniformly on [0, ).

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

3 ) converges uniformly on [0,1].

4. {fa} converges uniform ly on [0, ).

63. R*¥ foost wayeaat & ¥ Rrwar uer daer
. h[a’mgzmma SR ﬁa‘mj
A+B = {a+b|aea, beB)
L S={xy|x*+y2=1
2. S={(x,y)[x2+y2<1]
3 S={anIx=y}+ {xy)|x = -y}
4 S= {(x.y)ix._-‘— VI {(xy) | x =y
63. Which of the following sets in R2 have
positive Lebesgue measure?
[For twosets 4, B € R2, 4 + BJ
={a+b]| aeA, beB}
Lo S={Gy)|x*+y2=1)
2. S={xy)|x*+y2 <1
3 S={xlx =y} + {(x,) | x = ~y)
4 S={GIx =y} + (xy) |x=y)
64. e & R UF 9Rag Boer £ 2 e
aeR6E>0 & AT
AT 1, w(a, 8) = suplf (x) - f(a),
xela—6,a+46]. ar
1. (J.i(a, 51) < Cd(a, 62) Ifé.l < 52.
2. “ma_.g.'. W(ﬂ, 6) =0 ;H'?-ﬂ' aelR #I' ﬁvl
3. limg,o, w(a, &) F 3TeT HEGFHAr
el g
4. limgo, w(a,é) = 0 3fe T Fae afe a
W f "ad gl
64. Let f be a bounded function onR andaeR.

Foré > 0,

let w(a, §) = sup|f(x) — f(a)l,

xe€la —8,a + 8]. Then

w(a, ;) < w(a, 8;) if8; < 6,.
lims_oy w(a,8) =0 forall g e R.
lims_o4 w(a, 8) need not exist.
lims_o4 w(a, &) = 0 if and only if f is
continuous at a.

kol

S/15 CRS/2015—4BH—2A

65.

66.

66.

67.

- n22%F AT, AN B g, = L
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gl ar

nlogn

L 3FA {an)., A &)
2. Aoft 3= q, 3rETE gl

3. fofr L=z af AfRaTd %l

4. A IR, (~1)"a, A ¥

1
. Then
nlogn

l.  The sequence {a, )3, is convergent,

2. The series ¥, ay, is convergent.

3. The series $22_, a2 is convergent.

4. The series 1%, (— 1)"a,, is convergent.

Forn > 2, leta, =

e woett & waeaat o & A
W%‘?(Nﬂ?‘f\c’rm}ﬁ#w

I RS @

Lo {flf:N>{1,2)).

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

3. {If: (1,2} >N, f(1) < £(2)).
4 Ul FEN- @2, r) < Fa).

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

numbers,)

Lo {flf:N - {1,2)).

2. {fIf:{1.2} > N}.

3. UIf: (12> N, F() < f(2)}.
4 Ul N 21 ) < F)).

A R R™ X R™ — R FeleT F(x,y) = (Ax,y)
¢ i) R™ ®T A H qOART ¥, qur
AT nxnawedfa® 3eqg ¥ 7@t D woes
Hadherst F AT wxar 31 Py st &
FIT-T TE

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

2. (DF(x,9))(0,0) = 0.

3. FE (x,)eR" x R" & T DF(x, y)

yfeaeT 78 w@an
4. DF(x,y), (x,y) = (0,0) 9T 3feaeq ET
G|
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67. Let F:R"xR"—->R be the function Jan f(Ax)e'o¥dx =
F(x,y) = (Ax,y), where (,) is the standard
inner product of R™ and A is a n Xn real
matrix. Here D denotes the total derivative.

—

-1\ dx
o FOOENr0 2

ATy x) 9%
Which of the following statements are correct? 2. fan fO)e _lldeuﬂ '
1. (DF(x,y))(w,v) = (Au,y) + (Ax, v). % s Flx)el T vy,
. F(x, y =0 ita—t dx
2. (PFG))(0.0 4. fgn f IR G

3. DF(x,y) may not exist for some
(x,y)eR™ x R™. i .
: 69. Let f:R™ —» R™ be a continuous function such
4, DF(x,y)d t exist at (x,y) = (0,0).
(x,y) does not exist at (x, ) = (0.0) that [, |f (x)ldx < oo.

Let A be a real n X n invertible matrix and for

68, AR BR (ag au s o) — - x,y€R™, let (x, y) denote the standard inner
v A ¥ R o k> 1 & fAw, At R product in R™. Then [p, f(Ax)e!®™dx =
s, = Yhooay &1 T Fuat F § FleT @ Lo fon f(x)ei((ri)?y'ﬂ |d::AI
e 8? 2. [on fla)eATyR)
L TR i, ¥ AR E A Seodn D il 5
1 Hfeaca ¥l 3. o FENAT) ¥Ry,
24 uﬁ-limﬂ_,m Sn &I 3|i32[ia 3', a'f E::Ba‘m 4' J.]Rﬂ f(.x)ei{A_iy,x) |d::ﬁl'

¥ wfeaca g & aETHar 741 gl
3. AREYS.,a, @ Aae &, @ limpaw S, 70. AR @ 3 x 3 aTEdats HEgE A H FHOAT

F Hfaca & . (1 0 0)
E *F T Y
i AR a, T AR Al S, PE AA=)0 0 O TS
¥ NfEaeT B T NETSHAT T 6l IS T §

. U& YFIHTd Mg
68. Le:n{;io,sal, a,, ...} be a sequence of real 2. S | F UE

nu €rs.
Forany k = 1, let s, = Y= @2k. Which of 3. Sfd 2 W OUE AR
the following statements are correct? 4, & YRR RvH gAEfAT g
1. IfliMpoe Sp eXists, then ¥ _o am

e 70. Let S be the set of 3 X 3 real matrices A with
2. Iflim,_,e Sy exists, then X7 @ need o 208 tle sgt 00 X 3 real matrices A wit

not ?'St' ; . ATA=(0 0 0]. Then the setS contains
3. IfY%_,an, exists, then limg, 0 Sp 0 0 0

CHIAE: _ _ 1. anilpotent matrix.
4, If Zm=.o a,, exists, then lim,,_, s, need 2. amatrix of rank one.

not exist. 3. amatrix of rank two.

. 4. anon-zero skew-symmetric matrix.
69. @ fF f:R" - R" T Had Hodl & dIfh

Jan 1f()ldx < o0 ¥ 71. U& nxn EAH G A, A=l (axn
A} 5 A UF aEAfa® n X n SGehond AEHE HTE, e k T g O > 17%)
m%mx,yemﬂﬁmmﬁ:u,y), F OTAYUA FaT ol A & A F;H
R" T HeE iR IoTAhe 1 Afdse wwar WP A 1 e § @ e w7
gl ar ¥ FF-Y NTTFHA: T B2

S/15 CRS/2015—4BH—2B
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71.

72.

72.

. A Reothy

2. A+A2+---+A*-1=o,nxnapamqg
3. tr(A) + tr(A%) + - + tr(Ak"l) = —n.

4 ATTHAT g pglen o

Ann X n complex matrix 4 satisfics 4% = £

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

integer > 1. Suppose 1 is not an eigenvalue of

A. Then which of the following statements are

necessarily true?

I.  Ais diagonalizable.

2. A+A% 4. g gk o 0, the n X n zero
matrix.

3. tr(A) +tr(A®) + -+ tr(A%=1) = —p,

4 AT+ A 244 g k-1) = .

m#ﬁ:s:m“—'m".wmrtam,aqeoa:

f&t’S(v)=avﬁT!T'&Tl?W%I

A T:R“AR"WWW%

mrmm:mmmmﬁ

HT UH HATIT B = {v,,..,v,} & ar

I B W8T 7 F megp Rt §

2. B%W(T—S)a:rwﬁa:u’rm

3. BF W T & 3Neqg aedwa:
faot ¢t &, ot 398 freger &)

4, Btmﬁrﬂwﬁaﬁtqﬁ!?
a?mﬁﬁ('T—S)ﬂ?raﬂEq\gﬁEU?Hﬁ%l

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

fixed aeR, & # 0.

LetT: R" — R™ be a linear transformation

such that B = {v,, «+» Vn} is a set of linearly

independent eigenvectors of T Then

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

2. The matrix of (T = 8) 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 = 8) with
respect to B is not diagonal.

19
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74.
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xeﬂk*mmﬁf?pn(x)zx“m

# = span{py, p;, p,, ...} &l A

I R W ¥ aafass A7 waq waat &
afer gafe p &)

2 mefra'r?aﬁmmmwn’faﬁr
ITHARE o ¥

3. R W ush §aq weradt i wfeer gofer
# v W w@dy aHew
{Po, D11, ..} B

4, ﬁmmmmp#mmgl

Let pp(x) = x™ for xeR and let f =

span{py, ps,p;, ...}. Then

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

2. §ois a subspace of all real valued
continuous functions on R.

3. {popnpy ..} isa linearly independent
set in the vector space of all continuous
functions on R.

4. Trigonometric functions belong to .

a b ¢
A A=(0 a d)U'EF 3 x 3 3TeTE ¥,
0 0 a

STeT a,b,c,d qUiter §| ar g4 g @i
1. afy aaeo,aTtraaagvapeQ[x]%aT%
AT A p(4) ¥l
2. TR qezlx] F v, ey
a(a) q(b) q(c)
q(A)=( 0 q(a) t?(_d)) el
0 0 g(a)
3. Tl um gt n & Rv ARy an=0 2
ar A= 0 &

' r

0 ¢
4, Am(g a' o)a‘:am%m

a b ¢
LetA = (0 a d|bea3x 3 matrix where

0 0 a
a,b,cd are integers. Then, we must have;
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785.

75:

76.

1. Ifa # 0, there is a polynomial peQ[x]
such that p(A) is the inverse of A.
2. For each polynomial g€Z[x], the matrix

q(a) q(b) aq(c)
qay=| 0 qa@) q(d) )
0 0 q(a)
3. If A™ = 0 for some positive integer
n, then A3 = 0.
4. A commutes with every matrix of
(a' 0 c')
theform{ 0 a 0 )
0 0

R gAfRE R® & sqwARea e # &
FA-T 8

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

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

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

{(x,y,2):x—y = 0}.
{(x,y,2):x+y=1}.

2:
3.
4. {(x,y.z):x—y=1}

ey wfewr FAREA V,,Va, Vs, Ve T fyeed
FTAAON ¢y Vi = Vo, Va2 Vs, $3:Vz 2V
afF Ker (@) = {0}, Range (¢,) = Ker (¢2),

Range (¢) = Ker (¢3), Range (¢3) =V, w
faary| ar

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

=
4. Z(-l)" dim V; # 0.

i=1

20
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Consider non-zero vector spaces Vy, V3, V3,V
and linear transformations ¢4: V; = V3,
GV, = Vs, P3:V3 o Vy such that Ker
(¢,) = {0}, Range (¢,) = Ker (¢2), Range
(¢2) = Ker (¢3), Range (¢3) = V4. Then

et

4

. Z(—nf dimV, =0
i=1
4

2. Z(—1)i dim V; > 0.
t=2

4
3, Z(—I)‘ dim V; < 0.
L

4

4. (-1)!dim V; # 0.
2
A & AWW 4 x 4 GIEATAS

yregE ¥ T # @ Fa-w 7@ T
1. SfdA=4
2. & G beR* & AT, Ax = b & -

&F TH g ol
3. dim (nullspace A) = 1.

A FT UF FREEOF A 0 &

Let A be an invertible 4 X 4 real matrix.

Which of the following are NOT true?

1. Rank A =4.

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

3. dim (nullspace 4) = 1.

4. 0isan eigenvalue of A.

et B u UH aafad nx1 @R ¥
g'g=1$"mm%. e wu W
qftad ¥ oReiRa Y F A=1-2uu, @
I, AR 0w acERS Iy gl e Fe
# ¥ Fla-a 7@

1. AffRF B 2.
3, Trace (A) = n—2. 4,

A% = A
A*=1.
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78. Let u be a real nx1 vector satisfying
u'u=1, where u' is the transpose of wu.
Define A = I — 2 uu’ where I is the nt" order
identity matrix. ~ Which of the following
statements are true?

I.  Aissingular. 2 A=
3. Trace(A)=n-2. 4. A2=].

[ UNIT-2 |

l+(x'+ D+@+1)2+(x+1)°%+ (x + 1"

|

2

3. 14x+x24+x3+ x4,
4. 1+x+x?+x3

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

l. x?-5.

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

3. 14+x+x%+x3+ x4,

4. 1+ x+x%+x3.

80. Uit & weaw z ) fan, wifeufadr « &
Y, oA U suwHead Hgd § af aw
A o @ R &, @1z, 3 oRfAa 3 B
YA A ¥ Fa-7 g8 ©
I 7398Aay \ifefad § S R o

TR U & 9T
2. wifeyfadr ¢+ & z "@gq &
3. wifRfAdr ¢ & z grzear® &
4. @ireufadr ¢+ # z 7 W 3R
3THHTIT O g

80. 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?

21
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81.

82.
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1. 7 is the subspace topology induced from
the usual topology on R.

2. Zis compact in the topology 7.

Z is Hausdorff in the topology 7.

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

Ll

Aot £ U gAY dedRRE wae 1 e

F F @ FT F W@ B

. f3R ¢ IR far ofEr v el Yaar
# 3fafafsea &)

2. fm?ﬂﬁ'fa?m:ﬂqm
gl

3. f3RR ¥ AR S, (z¢C:Re(z) < 0} W IRGE
gl

4. fIR ¢ IR f & awafas smr ofeg ¥

Let f be an entire function. Which of the

following statements are correct?

L. f is constant if the range of f is contained
in a straight line.

2. fisconstant if f has uncountably many
zeros.

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

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

Uit &t % forey sguel # @ #a ¥
g qerdt w gy €

x% — 3x* + 2x® — 5x + 8 over R.

x* 4+ 2x% + x + 1 over Q.

x3 + 3x? — 6x + 3 over Z.

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

B =

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

x% —3x* + 2x3 — 5x + 8 over R.

x3 +2x% + x + 1 over Q.

x3+3x% — 6x + 3 over Z.

x*+x2 + 1overZ/2Z.

.hwl‘\.}:-—-
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83.

83.

84.
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FEAN aw & foreet sugeadt & XA
farat:

f, ={ ceC: [ ‘.

3T e (@ Jead: ua Friafafa)

1 ¢ ¢C
Qz=iC£C=[f i & 84.

c C 1
mﬁﬁiﬁ@gﬂﬁ:ﬂamﬁﬁﬁﬂm.}
A & D={zeC||zl <1} 1 @

ﬂ1 = E,nz = I__).
ﬂ-]_ * D,nz =,

1
2
3. .01 = B,ﬂz S B. 85.
4

0, +DQ, #D.

Consider the following subsets of the complex
plane:

0, ={cec: [}

is non-negative definite

(or equivalently positive semi — definite)].

1 ¢ C
nz=[c.s«:= c a4

¢ ¢l
is non negative definite

(or equivalently positive semi — deﬁnite)].

Let D = {zeC] |z| £1}. Then
1. Q,=D,q,=D.

Q, # D,Q, = D. 86.

2
3. n1=§,n2¢§-
4. 0, #DQ,#D.

AS F furE ORF daa g S € A
fga g afeer o ofenfa &1 & f 3R
¢ afx

85,
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L f(3)=0 Foralanl.
2. f(z)= Oforalllz| ==

3 F (ﬁ) =0 for ali 21
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

1. f(i):ﬂ foralln > 1.
2. f(z)= Oforall|z| =3.

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

m"fﬁn-:rﬁ:mrar#mrgqap%l A
& p& Wl s 3UR e
H={zeC|Im (z) >0} # & &

1. Im p'(2) > 0 for zeR.
p()
2 Re:p()<0f0rzsR
p(}
3. ImZ P'@) ——= > 0 for zeC, withImz < 0.

p(z)

4. Im ”(‘“]’ > 0 for zeC, with Im z > 0.

Let p be a polynomial in 1-complex variable.
Suppose all zeroes of p are in the upper half

plane H = {zeC | Im (2) > 0}. Then

1. Im p((z)) > 0 for zeR.

2, Retp(())<0forzelﬁ

3. Im p((z)} > 0 for zeC, with Im z < 0.

4, !mp((z)) > 0 for zeC, with I'm z > 0.

A & 0:{1,2,3,4,5) - {1,2,3,4,5)} & HAUYT

(THFT TUT ITEBIEH Helel) § Tl

e (N <o) Vi1<j<5 ¢l

ar o & & FlF-A "6 8

. ®hj, 1<j<5F RWT go0() =/ &l

2. ® M), 1<j<5 & @T o7'() = 0())
gl
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86.

87.

87.

88.

88.

89,

3. WHTEY (k:o(k) # k} ¥ FH TEAT &
Iquq gl

4. FHTEY (k:o(k) = k} & @vR Fwr &
3aag g

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

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

o7 '()<o(j) Vj1<j<s.

Then which of the following are true?

l. ogo0(j)=j forallj, 1<j<5.

2. o7'() =o0()) forallj, 1<j<5.

3. Theset {k:o(k) # k} has an even
number of elements.

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

IfE x,y AU 2z U WHE & 3aug § aur

xyz =1,
. 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

L. yzx=1; Z
3. zxy=1. 4,

yxz = 1.
zyx = 1.

far st # @ FA- gHANAr ot =
6a + 2 mod 13 & FATUH FIT &7

1. 41 2. 47

3. 67 4. 83

Which of the following primes satisfy the
congruence

a** = 6a + 2 mod 13?

. 41 2. 47

3. 67 4. 83

A @ (01] W sl adfas AW dad

et & aorm C([0,1]) &1 T wuaAt A @
Fl-8 T/E &
I c([01]) T& quiihra gid gl

23
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2. O Td g1 T Forell & FHeAD
S 3feUss qUrSTEe B
3. 0TY 18- W e g @l wear &
4. T fec((01]) & afF Tl xef0.1] Tur
FEa>1F AT (F)r =0 ar
Y xe[0,1] & AT f(x) =0 §I
89. Let C([0,1]) be the ring of all real valued
continuous functions on [0,1]. Which of the
following statements are true?
1. C([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]
forsomen > 1, thent_
f(x) =0 forall xe[0,1].
90. FE 10 & T HAF & T FHAHOT A5
A @ - AE B FHA/TRA?
l. 14+1+1+24+5=10.
2. 1+2+3+4=10.
3. 14+2+4+2+45=10.
4. 1+1+4+2+42+2+2=10.
90. Which of the following cannot be the class
cquation of a group of order 10?
. 1+1+4+14+24+5=10.
2. 1+2+3+4=10.
3. 14+42+2+5=10.
4. 1+4+1424+2+2+2=10.
[ UNIT-3 |
91, GEUAT m & TH FU, TH fAfAK

x*+y?=qa®> & FAg W, & T o Ay
A forg & e BRI & aur &1 & 7
foeg @ g0t &1 3equra & &, & e afahe
R & RUveg g ar
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1
2. e
3. z-REm #F Aol WX HAE B 1. asymptotically stable node
; 2. unstable node
4. z- o # FfeREET WX HADY A B 3. asymptotically stable spiral
) . 4. unstable spiral
91. A particle of mass m is constrained to move on
the §urface ofa cylinder{c2 + y2 = a? under 04, e EeTE
the influence of a force directed towards the s
origin and proportional to the distance of the y(x) = 1+x° + [FK(x, O)y(t)dt, HfSE
particle from the origin. Then K(x,t) = 2%t & |y, & fAv geged e
1. the angular momentum about z-axis is Ky t) &
constant 13 '2::—: (x — t)z 2 2x—t( = t)3
2. the angular momentum about z-axis is not ’ i 3 ' ,,_,_Jf 3
3. 2*tl(x—¢) 4. 2xt1(x—¢)
constant
3. the motion is simple harmonic in z- . : — 3
direction 94. For the integral equation y(x) =1+ x>+
4. the motion is not simple harmonic in z- f: K(x,t)y(t)dt with kernel K(x,t) = 2*~¢,
direction
the iterated kernel K3(x, t) is
_(a+blogl, 0<x<{ X=C (o _ 2
92. %o G(x,{) = {c+ dlogx, (<x<1 ; gx—tg " 33
xy"+y' =0 & AT N FoteT &, 37 Wiyt B itiio i
3. 2 (x—1t)
W AT x>0 y Nag §, aur 4, 2% t-1(x —t)3
y) =y'(1), IR
1 a=1]b= ,e=1,d=1 95, Felelch f:(y'z-—yz)dxﬁma’f(ﬂ,ﬂ)
2. a=1,b=0 c=1,d=0 m(a,o)ﬁwgww
3. a=0,b=1,¢c=0d=1
4 a=0,b=0c=0d=0 I o e § AR a<n
2. YOS 7gAAH § AR a<n
92. The function 3. ?ﬁ‘ FATH IR a>n
G(x()—[a+bl°g(’ e x < z"aﬁ
/T le+diogx, {<x<1 LR LR L E2%
is a Green’s function for xy"” +y’ =0,
subject to y being bounded as x = 0 and 95. The extremal of the functional
y(1) =y'(), if f:(y’z y?)dx that passes through
. a=1b=1c=1d=1 (0,0) and (@, 0) has a
2. a=1,b=0,¢c=1,d=0 1. weak minimumifa <m
3. a=0,b=1,¢=0,d=1 2. strong minimum ifa <7
4., a=0,b=0,¢=0,d=0 3. weak minimumifa >m
4, strong minimum ifa@ > 7
93. fwa = —4x-y, ZL=x-2y N Fifow
faeg & ™= 96. WeeH [ = [y?(y)dx F WHEF I (0,0)
. swmta: R i U (x,3,) ¥ IERET &,
2. e 3 I. UF HW FAT §
3. SymtAE: fer @fie 2. x F1 U YRF FoT ¥
4. feww wffw :

z-3787 & & i w37 IR &)
z-387 & A ol F@3er =T 786 2

93.

The critical point of the system

e R
e 4x -y, 2 = X~ 2yisan
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3. WAAT F UH U 99. T # ¥ FA-¥ I3RS gwa gellawor
4. Ardged F H Nw ¥ pax +yq® =1 & HIUT HATR &
L oz=>+Z4p
96. The extremal of the functional x | ay
_ X1 2 N2 2. Z=—4 = + b
I'= ["y*(y')*dx that passes through iz
(0,0) and (x,,y4) is 3. zZ2=4(ax+y) +b
I.  aconstant function 4. (z=b)?=4(ax+y)
2. alinear function of x
3. part of a parabola
4, rt of an elli
paEkOLaIrotipse 99.  Which of the following are complete integrals
; ' of the partial differential equation
97. fodftr or 3R srawa gHtERor pgx+yq2 =12
Uee XUy, =0F 1. z=§+ax—y+b
. x>0 % v dndgeca 2 eI,
2. x>0 % fov IfAwaals T x
3. x<0 % Qv rdgedy 3. zZ2=4(ax+y)+b
4. x<0F v IfAwRaeaRs 4. (z-b)Y=4(ax+y) -
97.  The second order partial differential equation .
uxx+xuyy=0i[: a 100. fFET ¥ dad: JahaT B [ F T,
1. elliptic for x > 0 fome & ¥ ST, z(px — qy) = y2 — 22
2. hyperbolic for x > 0 F TH AT & &7
i. ;Ihpti; f;c?r ;: <0 . x2+y%+2% = f(xy)
yperbolic forx < 0 (x+¥)2+ 22 = f(xy)

2.
3. x2+4y?+z22=f(y—x)
4.

98. YRAF A THET x?+y? + 2% = f((x +y)? +2?%)

8y 2
Y Ty x>0 100.  For an arbitrary continuously differentiable

(0) =0, ¥ v Rrers T & g gfl‘:t‘ilg: (1;; ‘zh(;:: of ;1;; f:“;;vfi;s a general
2. (x+y)*+22=f(x

Lo[0,1] 2. [0,172] ” ,(Cz +f,)z fad ffé, J )x)

3. [0, 1/3] 4. [0, 1/4] 4 xP+y2 422 = F((x+y) +2%)

98. For the initial value problem
101. fA% HEaIcHs FATHeS §F O 3 I7 38N
dy

==Y +cos’x, x>0 FH UId & | aguel F AU Uy &
y(0) =0, wHee e
The largest interval of existence of the solution g &1 fagré fraw
predicted by Picard’s theorem is: =
frcwe &1 IgsewA Aaw

AEH Aoy 2 faeg |

BN -

1. [0,1] 2. [0, 1/2]
3. [0,1/3] 4. [0, 1/4]
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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 :;: th rule

4. Gauss-Legendre 2 point formula

102. A &F R 9T U 9 B P& aUr

TALHE. $+ A+ 24 Px)y=0,x€ R
F o) YQ&q: ¥&adT gt T qEfEasT w gl

AS FE W) =a W(@)=band W3) =c,a
. a<0andb>0

2. a<b<cora>b>c

3 B il

’ lal  {bl el

4,

O<a<bandb>c>0

102. Let P be a continuous function on R and W the
Wronskian of two linearly independent

solutions y; and y, of the ODE:
2
2+ 1+ Z+P)y=0x€ R

dx?

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

1. a<0andb>0

2. a<b<cora>b>c

lal — 161 el
4, O<a<bandb>c>0

(UNIT-4 |

103. = & (x,v) % §gFa ¥aq §ed § af
xX|ly=y~ 897 (3,05 au vy~ wmt
(A),A> 0, S8 A TH AT Ira« gl AW F
A & RY HARAT Hdad T=T(X,Y) ¢l

ar

1. Var(T) <Var(Y) forall A.
2. Var(T) =z Var(Y) for all A.
3. Var(T) = A forall A.

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

26
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Let (X,Y) have the joint discrete distribution
such that X|Y = y~ Binomial (y,0.5) and
Y~Poisson(A),A > 0, where A is an unknown
parameter. Let T = T(X,Y) be any unbiased
estimator of A. Then

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

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

3. Var(T)= A forall A.

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

A & X, @ X, T@ET JUT FEUHAA:
e gAY Aefeos W g, ALY 0 Jur
YEROT 1 & §TY| AW FU, qU U, AT
TuT FEUEAET: §ed U(0,1) IRfReE W
8 X, X, ¥ TaaF| qfen®a &1 &F

7= XqU1+X2U5 I m

Ui+U3
1. E@)=0.
2. Var(Z)=1.
3. ZAEE Sl &
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;andU, be
independent and identically distributed U(0,1)
random variables, independent of X, X.

X Uy +XoU
Define Z = ==2=—2-% Then,

Ui+U?
1. E@)=0.
2. Var(Z2)=1.
3. Zis standard Cauchy.
4. Z~N(0,1)

fufy ®afc $={0,1,23) au F&HAT
WA Hegg P A U AHE WA W
oy Rar mar g &

0o 1 2 3

0/2/3 0 1/3 0
P= 1 1 0 0 0
2{1/2 0 1/2 o
3\1/4 1/4 1/4 1/4
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105.

106.

106.

L 1T GRS Rt )
2. 0TS Yeraas fRufy g
3. 3UE EaE feufd g
4. 2TH qRmEaH Pufa B

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

0 1 2 3

0/2/3 0 1/3 0

P= 1/ 1 0 0 0
2172 0o 172 o0

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

Then

1. 1 is arecurrent state,
2. 0 is arecurrent state.
3. 3 isarecurrent state.
4. 2 s arecurrent state.

HAY TH F UH yfagy, A fF X, W
faar, St = waEfe e wRear ua9ca
He &
fi®) =5 (x~0) 6<x<20,6>0

=0 =g

T & @ Fla-and 0 & favargar v
/e, fearear qUniE 1-a F

[x X ) X X
" . " -
2"14Va 1+ [1-2 14+ |2
| 2 2
X X X
5. | x| 4
1+1-a ' ’ I ' 3a
-1+\1—:" 1+ -

Consider a sample of size one, say X, from a
population with pdf

fox) = 55 (x - 6)
= 0

0<x<26,6>0
otherwise
Which of the following is/are confidence

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

27
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X

[X X 2.

X
X X

1+’1-§’ 1+J3?
A B X QU Y IRoe W OE, §gFd @Ol
¢ Bed F(x,y) & @yl a e gfaeay
#H A -8, (x,y)eR2F F & FdAT & ThH
g e= & v 39gFa &2
. PX=xY=y)=0.
2. Either PX =x)=0o0rP(Y =y) = 0.

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

“J‘
1+ /1—;

x| 4

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?

I PX=x,Y=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.

AT 6 X qUTY TEAT TETART ARfRed W
&, ATET 0 JUT GEIOT 1 &l A F XY H

yfPaerOrT v ¢ & RAfEse fBFar s g
ar

1. @) =1/2.

2. @UF TH G &

3. e®e(3)=1tl forall ¢ = 0.

4. @) = E(e"z"zfz ).

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

p—

@(2) =1/2.
¢ is an even function.

oo (3) = It forall ¢ 0.
o(t) = E(e™t"Y*/2),

B owo
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109.

110.

110.

A F X, X, FOAT IRRSH W & A
&F Xy, X3, GAUTEAAA: §fed §, AT
JUrT W 0,2 F WY, FEF X, X,
U AAT: d§fed § AT p, aUT WO o2
FEY AAFS, =X, +X, ++ X, &1 @
o gew # N(01) aF AR @ §,
afe

1. @= ——"(“‘;"2) and b, =Vn —M:ﬂa.

2. a, = “(ﬂx;‘ﬂz) and bn fees n(oy :62 )'

3. ap=n(u +u;) and b, = ﬁgﬂ-:—aﬁl

2 2
4. a,=n(u, +4;) and b, =n 1‘;‘

Suppose Xj,X,,:-- are independent random
variables. Assume that Xy, X3, --- are identically
distributed with mean p, and variance 2,
while X,, X4, -+ are identically distributed with
mean y, variance oZ. Let S, =X; +X, +

+++ X,. Then S"; n converges in distribution
n
to N(0,1) if
2 2
1. @5 =w and b,, = Vn g‘%“—.

2. an =20 gngp, <HAT%E)

3. ap=n(y +u,;) and b, = \(ﬁ%

2 2
4. ap=n( +u,) and b, =Vn E‘;‘-

A fF X F g f(x|6)=%e"’/9,x > 0%
& 6 > 0 37AT &1 Y Fr gfEmT Perad
X

Y=k 3 k<X<k+1 k=012

DMYFIFETE
. AT 2. fRu=
3. <ardf 4, FOfAIT

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

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

28
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1. normal. 2. binomial.
3. Poisson. 4. geometric.

g MU &= & v &F &= 99 &1
HOHET TR ASSA $UA &THAT Fald Far
8 TF & Alsd & 10 FRT & TF ARTOS
gfaes & gfieror R o, wREew wE
Aes d F @Yl AW F 9 1 Ages
(X0, Y, -, (Ko, Yao) @ Tafése B ot &, sred
X, A U @ qur v, dfeew g |
FR W 9 T AGAS &1 §H Tg THETOT FEAT
e &

Hy: 9T & Sl TRl H SUT &THaT &1

N A 7 &

TAH

Hy: 3TOeT 9 95X 3U«T &TAAT 1@ ¢
A & D,=Y,-X,D=Y-X, S =D; #
Sfer St |0y A 1 FE Heqy fRar smar
¢ & 2ua evHar A9E gaHEEd; §fed A8
%, 3. us vrafors gfietor & gEaE @ar
gl @ 39 g & fav A & § Fla-ara
39gF G AAT ST el B/AT S

HqHd 87

1. VY-X.

2. O« D|s &Fr FEIH

3. 4 D; ¥ HIA S; F ARTHA
b

4. .

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 (X;,Y;),,
(X10, Y10), where X; denotes the mileage from
standard and Y; from the premium for the i
car. We want to test
Hy: There is no difference in fuel efficiency
between the two versions of petrol

Versus
Hy: Premium petrol gives better fuel
efficiency
Let D(=Y[-—Xi,5=}_’—)?,5f= Rank
of D; when |D;| are ordered. It is felt that fuel
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112.

112.

113.

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. Y-X

2. Numbers of positive D;s.

3.  Sum of §; corresponding to positive D;.
7]

4,

TRSar d¢d Bl

f(:6,0)=20(%)+019(x-06), &

—00 < @ <ooTYUT ¢ >0 AT IraA & IUT @,

NODF wilsar ada wad &1 s

AT gl A F XXy, X, 39 WIRASAr

de ¥ fer r us aefRow gfage ¥

ar e & ¥ Sla-and @@

1. Ig SiaaAe s 7l

2. 0aW oF fav 3mget A & swds
yfeaea @A g

. 0F UF IARAT JFhos w1 Jeaq gl

4. 6% AN e ITeaeT F6 WA

Consider the pdf

f(x:6,0) =29 (7) + 010k~ 6),

where —00 < 8 < o0 and ¢ > 0 are unknown

parameters and ¢ denotes the pdf of N(0,1).

Let X;,X5,--,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 @ exists.
4. Consistent estimators of 8 do not exist.

A B X & U f(x|0)¥ e 6,04 1
gl 3R

f(x|0)-1ufc‘: 0< x < 1,TUT 0374,
f(xll)— - A& 0 < x < 17U 0 3,

29
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R a W H:0=0 §AH H;:0=1%
qfiaTorT & o7, 0 < o < 1, YFHaH GET0T
1. IR X>1-a Hy +F FEFR Far g
2. TR X< a Hy 3 3SR & B
3. TR X < Va, Hy # 3SR HTar &
4. @ ufFT & Va |

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

f(x|1) = lfO < x < 1 and 0 otherwise.

To test Hy: 6 0 versus H;:0 = 1 at level
a,0 < a < 1, the Most Powerful test

1. rejects Hyif X > 1—a.

2. rejects Hy if X < a.

3. rejects Hy if X < va.

4. has power \/E.

W&F 9fddaa Y~N,(XB, 02 W &=, S&f X

Sfd k+1<n & nx(k+1)HEGg &1 AT

R B AU 02 & ITAAH WIATHAT Hehelol A

g aur 62 ¥ o e FuAl A & Sl ¥ A

&2

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

2. paur ¢TI @ g

3. 82,02 % fov gaeT B

4, =YAYT® A Ffd (n—k-1)
UF 39GFA HTTE ¢

Consider the linear model Y~N, (XB, a21)
where X is a n X (k + 1) matrix of rank
k+1<n. Let f and 6% be the maximum
likelihood estimators of # and a2 respectively.
Then which of the following statements are

true?

1. cov(B) =o?X'X

2. B and &2 are independently distributed
3. &2 is sufficient for o2

4, &% = Y'AY where A is a suitable matrix

ofrank (n —k — 1).



www.prepp.in

prepp

Your Personal Exams Guide

30

115. AW & v, Y, Y, HOeEEOT V&7o1 §, | Va;(Xi) =gl = Varg}'f) and Cov(X,,Y;) =

IUTEA TERYT o2 qUT GeARMH E(Y,) = 6, + po -for all 2 I:,et a,é apdp denote the2
e maximum likelikhood estimators of u,o? and
61, E(Yy) = 6o + 62, E(Ys) = 6, + 63, STE16;s p respectively. Also,
AT WA &, F wY | @ qfow= S = Xl (X —X)?, S§= TR (V- ¥)?
g ¥ e Sl A ¥ PR w8 gﬂd N .
. 6,6,,6,TUT 6, F A T AF HFoel1T B Then Zi=a(Xi = XYY = 7).
2. 3,6, 3FAAT B 1. X; —Y; and X; + Y, are independent.
3. 6,-0; 0,—0,TUT 6,-0,F ¥ TAF 2. A=2(X+7V),6%==(SE+52),p=2x
gl 2 3 2n 5x+5y

4, 6l | pe

3 LA 4. 821 p) = = (S} + 5% - 250).

115. LetY,,Y;, Y3 be uncorrelated observations with
common variance a2 and expectations given
by E(Y,) = 6 + 6y, E(Y2) = 6, + 6, 117. Y@ s
E(Y3) = 6y + 63, where 6;s are unknown N=W—u+e
parameters. In the framework of the linear L= —uste
model which of the following statement(s) is :

9 Ya-1 = n-1 — fin + €54

(are) true? i S
1. Each of 6, 6;,8; and 85 is individually n ==t en

estimable. STy, oo o AT ATAS B AW 6y, ..., €, AT
2. 33,6 is estimable. 0TF WIE 3UE TERYT ¥ WY FeEaT &,
3. 6,- 6;, 6; — 83 and 6, — 05 are each W fEEd A &F (1, Y, -, Y,) O w6

estimable. 5 _1lon .
4. The.error sum of squares is zero. wfeRrAR ¥ = aZi=1Yi &l #H TN

e &

116. @l | & @U E(X) = p=E(Y), Var(X)= . IR E(c'Y) =0, ¢ & Tt 3ragq @AW &
o® =Var(¥) T Cov(X,Y,) = po® Jad TH 2. Wy — py F ASSaH (WF AT 3T
o gumew ded @ urg s afRow Y, + Y, Bl
gfagsr (X, %), ...(X,.Y,) W =t &6 &% 3. My — ps T ASAA IWF 3T 3ot
P62 TW p FAL: p,0? AU p & ITUAH v,— 7 &l
mﬁmwa%ﬁwmﬂm 4. G TS AT dypy + - + dop, FHTANT
sz' = E?:l(x( -X)za Siz’ = E?:j,(yi -Y)z %l
aur :

Sxy = L (Xi =X = 7) & 117. Consider the linear model
_ h=m—p+e

l. X, =Y, a9 X, +Y, F&a7 &l Yo =p; — s +e,
2. —Yvivy a2 =1 /c2 2 «=25xr_ :

.a 2 (X + y)aa 2n (SX +SY)ap 5§+S§ Yn—l — un-l = #n af Er[—l
3. 821+ p) = - (S}+S5F +25). Ya=ln—p + 6,

R o A X P e where 5, ..., 4, are unknown parameters and
4. A== O 57 =25y)- €1, .-, € are uncorrelated with mean 0 and
common variance. Let Y be the column vector
116. Consider a random sample

(X1, Y1), ..., (X, Yp) from the bivariate normal
distribution with E(X;) = u = E(Y),

(Yy, Vs, Y,) and ¥ = ﬁ):};m. Which of
the following are correct?



www.prepp.in

118.

prepp

Your Personal Exams Guide

31
I. IfE(c'Y) = 0, then all elements of ¢’ are
equal.
2. The best linear unbiased estimator of
Pp— H3ist + Ya.
3. The best linear unbiased estimator of
Hp—p3isY, =Y.
4,  All linear functions dyjy + ++* + dpp, are  119.
estimable.
THFM/M/CFIR GAAA A FAT t W AT H
AEHI A HEAT X(¢) &, € =3, 3NHF afq
A>0 aur dar afq u>0 & @y A A
¥ FlF-T1/A wE 2R
. (X(t)} U STl TS FAIOT GERAT B,
AT Sl UG AOT AT F |IY|
2. R (X(t)} & TF TS deA £, A
A< 3u gl )
3, aftaa;:ﬁ.aTmWa‘mm;—# 120
¥ WY UF ARG dA B '

4. FAZ t 9T AAT Gl Grel Agent A
HEA 7 {X(¢),3) &

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

119,

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

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

u > 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 1 < 3y, then the stationary distribution is

e x A
a geometric distribution with parameter TR

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

At & 2= ((0y) UF nxn ARG wE U

o amegg & arfe o #0880 i) &

fow) et ameggl # @ FF-TA FAAT TH
TETHT Aeiecd |G &l HewaLor

3Tegg BreM/gt?

TR

2; gri,ja:ﬁtmaf}a:(fj)afmam

HeF

120.

3, Hi,jﬂ?ﬁﬂ'fa & (ij)ar yraaq arar

RIEEE)
4. Y.

Let = ((a’U)) be an n X n symmetric and
positive definite matrix such that g;; # 0 for
all i, j. Which of the following matrices will
always be the covariance matrix of a
multivariate normal random vector?

T

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

3. The matrix with (ij)th elementaiu for
eachi,j.

LR

AT Y, Y, Y, Y, TaETA: UG FEUTHATA:
fRa A WA W el A= A& @
rgFT TaIasy e 2 F1 Qe §eF &
Y2 + Y} €+@]
V2 +v2 Y2+Y3
Y7 Yzz]
vz v2l
Y2 + Y2 0 ]
0 Y2 + Y2
r Y"Z +y22
Y, Y; + Y,Y,

1.

V.Y + Y, Y.,]
Y2 + Y

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

1 YZ+YF: Yi+ Yf]

2
3. A F
2 Vi
Y2+ Y} 0
0 YZ + Y|

AEIAA
Y2+Y2 |

Y2 +Y#
Y,Ys + oY,

|
o |



