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

w-o 0D P

2 ,B,D,A
4, B

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

Tinsel event
Man in England
Good height
Last encounter
A,B,C,D
A,C,D,B

w-gowp

2, CB
4, C,D,

A & maur na’HﬁTWﬁa?§

m+n+mn=118

a’rm+na=rm:{%

$

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

Then the value of m + n is

1. not uniquely determined

18

20

22

[

18
3. 20
4. 22

£ W

. ABU& Fcd &1 019 | ST CD, AB & o ¢
aur 38 P W yfawde AT 81 A CP=2
duPB=1 ¥, @ ged A Bsam &

,%ng

a

3
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\J

2

\JV

/)AD

2.5
5

circle. The chord CD is

3. AB is the diamet;
perpendicular toég intersecting it at P. If CP =

2and PB=

O

1.
3:

e(‘adlus of the circle is

N

o

1
2

\gy

4. T Y T cyarurcHs AT & o7 xF:
FAT ATH &2

130

130

60
40

130
2. 50
4. 30
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4
4. What is angle x in the schematic diagram given
below ?
6.
130
130
130
I. 60 2. 50 7.
3. 40 4. 30
5. 40 et & v @ ¥ 11 ROt 77w
forhe &3 1 9o &1 R 3o & v @ A
F FeaT F Fq F AT g SHR e &
7.

Hﬂﬁﬁgﬁrm%:
(et % () &1 awerer &, m DS A oot
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3. 9 gf¥gsr et & §
4. 39 giayofr et F &

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

I~ You are in the Northern Hemisphere

2. You are in the Eastern Hemisphere

3. You are in the Western Hemisphere

4. You are in the Southern Hemisphere

TE X favs @ 4 AT O TH
N TH 3HET @ IR FA g1 FR Fr

A 7 mss %l'@jﬂﬁaﬂm%

1. 4/7s ° 2. 1s
3. 74 ;@ 4. 10775
A g car goes past a 4 m long truck at

the road. The speed of the car is 7 m/s.

\| time taken to go past is
A GT F B qlrd) . 4Ts 2. 1s
" "(411{1]) = ) 11(‘1“1)) (og& /4 s 4. 10/7s
40 39 *8  HAEW ® F 40 ¥ MG ¥ guwr wdeE
> () * (10) \6 F A 40 FN MAT F F X zw F

From a group of 40 players, a cricket a@f 11
players is chosen. Then, one of'thegéu is
chosen as the captain of the teape TR total
number of ways this can be onrgi’

<
r of ways n
1 objects)

11 = 11(11
(1) * (i0)

g A% & S g 319 v A aferor Hr
WE 354 &, N & A qf 41 3R, 3k v
e 3eR & &, S 3o g A W A
o e ¥ fdg A Sl g7 A& ¥ P A @
FT aRTh: T 2

I 39 el ey &

2. 39 gdf Memd & §)

m
[ (n) below means the
objects can be chosen

I (40)

40

3.

Tferdt @ w H TR w0 3% 9 avE
Premar Smer &1 3w ¥ AeRowa: T
T g Aot @ F A amw R S ¥
e | Fdaw & ey e §ow F
Frelr anferat i FEar ¥

. & # ghe MAt fr dear § g7
2.

F H Hhe Mot fr g ¥ 3w
3. ‘& H @he Mot fr gEar ¥ w1
4. & T gEem ¥ wfAuiRa

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


http://admission.aglasem.com/
http://careers.aglasem.com/

10.

10.

11.

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

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

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

4. cannot be determined from the information
given

gl & RS, sAe@r & AR a9d i 10
e W A FAiR afedt & e F Ry
FACIWT W A, 6 W W A, T HHRSH

Fod W A; | qReedt & & Fwal # FF §
1. A1{A2< A3 2. A1=A:> A;
3. AI>A1= A; 4, A|>A2> 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. A=AS A

3. A>A=A; 4. AP>AR> Ay

afy aN =$ \
eF=>1 @ )
gH=M &Q

g d nS=°? @'

. T Q)

3 L

If aN =8 $
eF ﬁsis

gH
thennS = ?
L. “F 2. A
i O 4, K

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

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

>

11.

12.

12,

13,
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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

A ofFadt A, BIUr C # E FAA IO
SISAr & aUT ST gA I CH A F qo,
“FUT JH GAA T SIS B, B AT ATA N
F HET WG C ek & G A6 g ar ¢
d B ¥ GOl ‘A fecr>

B Stare feam, « AT ar SET Sl &

I. A . B
3. C ,(jz; Ffauifa
Of th rsons A, B and C, one always lies

whyt others always speak the truth. C
A, “Do you always speak the truth, yes
n

0?” He said something that C could not

\lear. So, C asked B, “what did A say?”

D

B replied, “A said No™.
So, who is the liar?

1. A 2. B
3 € 4. cannot be determined
A B

s R & & g qog & @ awa:
3t fag3t Adur B W fyq ar diftar v
gy @1 IR T qE WA F AW Bud
iy $r afd, B W Rya 9& & afx $ir
deer # 3T ¥ 98 g oer @ Aol wa
i g

L ARRWE 2 A¥Tmwy

3 BARWE 4 B¥Twmy


http://admission.aglasem.com/
http://careers.aglasem.com/

13.

14.

14.

h
\\h_,/ /"/

—
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

1. RfromA 2 % from A
3. R fromB 4. ?ﬁ-om B
110 101

. ,29\
&

@ 15.
19;0 1;94 19!98 2002 2006 20?0 2014 @
Year Q\,
WRT & IR W ad Sﬁ = syt A
¥ FliF-a1 |/E A
. ST gt wwar # gie s, w@O
qget HT H I 15.

2. 2006 % g # F@of gE A 2010 A

g S %, 3 e # g FW R

¥ I3feF gl
3. & SR TR el f qEAT, A

qgE HY TEAT F 50% ¥ FR & o

@ R 16.
4. 2006 Fr gerelr F 2010 F T geH A

g6 wfaera gfe, 1998 @ o 7 2002

# g5 Wi gfe @ 3R &
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- 25 a2
20 13 S -~ 18y \
10 = " i i V14

T P PR T ) R
1990 15094 19088 2002 2006 2010 2014
Year

Based on the graph, which of the following
statements is NOT
1. Number of g

whenever t wmber of medals
increase
2. Pergagtagc incrcase in gold medals in

over 2006 is more than the
sponding increase in total medals
ery time non-gold medals together

medals

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

®;6 account for more than 50% of the total

tF R 3R arer f@eEr 1« 1 x 1 em’
I Ul WU T FHF TG I FATdT
Srar &1 f@els v fr 921 4 x4 em’ F TH
ot g w @ & A 05 om &1 RS

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

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

1. 30 2. 34

3. 36 4. 40

DNA # HIeT 4 &TR&, HUTd A, T, GaU C
F ITHA F T H Bl G I C F HIA
FAW §, dUT ATE T & U 8t FA ¢l
T DNA o # @ fegdhr weEa
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16,

17.

17.

18.

18.

seaan Rfduar gefr @refa ) ans & v
ITIAH FAaT JHafafse)?

. & 1000 T &1, 10% G Jod

2. oET$ 2000 AT &TRS, 10% A T

3. SET$ 2000 ATer &TR, 40% T Tod

4. €S 1000 aTel &TRH, 25% C JoFd

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

1. length 1000 bases with 10% G

2. length 2000 bases with 10% A

3. length 2000 bases with 40% T

4. length 1000 bases with 25% C

IHS gES Bug & gFad 9o Imaw H
60° FOT 9T W S &1 HOT IHeF W [{g A

1. 6 2. 3
3.5 4, ¥

fPya &1 ¥ & gfafest & der ¢ .
&

Two plane mirrors facing each othe%%:pt at

60° to each other. A point is | on the
angle bisector. The number §f ifages of the

point is .

1. 6 @ 3

3 5 $ . Infinite
:ﬁwm@qzwmﬂammm
AET F 10% THAA W AT | FAS F
o afy aFa & 73 Rs. 729.00 R, & F=A
F e ®1% g &1 Fr qow un

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

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

1. Rs.900 2. Rs. 800

3. Rs. 1000 4, Rs.911.25
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19. 0% UH-FRFRA N fa 3aqT # 70% T
¥ §a1 & I 3TF o afafee & 10% &0
AHEA BT §, A 3TF LT H FIT

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

19. 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 approxi ly?
1. 3% . 5%
3. 6% O 4. 1%

20. AW &R C)

*
(1) x =@
) a‘r@— = x% — 4*(Ff&F Pl 9Y L

\ x4 =(x—4)(x+4)
At guf A (x — 4) F IR,

@'%4) 1=(x+4)

() ar x =-3

HIT AT FEH T &7

. 182 2. 29®3
3. 394 4. 495

20. Suppose
(Hx =4
(2) Then x — 4 = x? — 4%(as both sides ar
Zero)
(3) Therefore (x —4) = (x —4)(x +4)
Cancelling (x — 4) from both sides
DH1=(0x+4)
(5) Thenx = -3
Which is the wrong step?
. 1to2 2. 2to3
3. 3to4 4. 4to5
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2. 3= g
3. o HR¥AT & qUT 1 F FANT B
[UNIT-I] 4. & 3¥dAcT & aur 0 & A ¥
23. The limit
21. A & f1X - X aOfF @ xeX ¥ AT 12"‘ ,
ff@)=x a1 & lim= | et de
Q‘m m‘ x
L F e ) J 1. does not exist.
2. U §, W IeoRs a8 2. s infinite.
3. fX<oRH & tnr-ar THT 7| 3. exists and equals 1.
4, g TN AG X R £ ITooEE °@ 4.  exists and equals 0.
T & 24, M;‘-.+“2+4@--- F AT 7
21. Let f:X - X such that FHIT ¢ ()O ,
f(f(x)) = x for all xeX. Then L e A 2. 3
1. f is one-to-one and onto. 3. 3; 4. 1432
2.  f is one-to-one, but not onto.
3. f is onto but not one-to-one. 24, m of the series
4.  f need not be either one-to-one or onto. éﬁ' 142 | 14243 + -+ equals
! e
22. A BF R f7—2f' 4 f = 0 FT FATUT Q 2. 3 )
m@ammmﬁmv(b 4. Ag
gl ofenfa &t &F v R2, T(f) = _
(F'(0), F(0)) \6 25. R*"& et 3trm_1ﬁm‘r " ﬁa—m Hed &2
F @ arrg @ (R* T G WA & w3t )
oy IO Lo {2, w0x): I3 < 1,1<i <)
% m I &@ 2, {(xn% X))y + 2 4 -+ x, =0}
2. UHH GG HOIEH 3. {Onxp %) 20, 1<i<n)
3. JNTOTEE W T 4. {Guxp X)) 1Sx,<2) 1<i<n)
4. 7 HIOEF, T : 25.  Which of the following subsets of R" is
act (with t to th | topol f
22. Let V be the spacexgf twice differentiable E)’:r)“? (willizespoct tostho vsual tapologreo
funetons on ReQsbkiying £ = Zf' o Bt Lo {Gerxz, v xp): %] < 1,1 < i < )
Define T: V by T(f) = (f'(0), £(0)). 2. {(x1, %2, 0, Xp): %1 + X3+ + X, = 0}
Then T is 3. {Guxgexp)ix; 20, 1<i<n)
1. one-to-one and onto. 4. {(x1, %3, %) 1< 2, <2,
2. one-to-one but not onto. 1 <1 ‘1 é’ n}’ m
3. onto but not one-to-one.
4. neither one-to-one nor onto. 2. R R
23. i w1 g e
i3 I FA-JFHA & qaas 7ol
< —p R
lim=) e e 2. P aARE qo g
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26.

27.

27.

28.

28,

29,

29.

3. ¥ad adfas #A|
4. FA-VFA OF A S aeafas T4 gl

A polynomial of odd degree with real
coefficients must have

at least one real root.

no real root.

only real roots.

at least one root which is not real.

L B =

A & AB nxn3egg & @ & @ Fla-
T (A*B?) & IRNT & TAA &?

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

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

trace(AB%A)
trace(BABA)

A A, areatas gfafeat arar sfa n &1

m X n HEUE &1 Fel HYA H Toi:

1. &l offp & AT Ax = b F7 &F g ¢

2.  Ax =0 S gA el 8l

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

4. y’A=Oﬁ1‘€I’?‘Lﬁ'T?|Tya?
y', ®@feer y & aiaa

G

FT &

LetAbeanm X n ma@f tank n with real
entries. Choose the t statement.

l. Ax =bhas @ion for any b.

2. Ax= 09&10 have a solution.

3. IfAx= a solution, then it is unique.
4

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

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

gl Ax =0 & golf &y g & fAar 731 &2
1. 7 2. 13
3. 33 4. 37

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

%
S

30.

30.

31.

o

>

31.

1.

AglaSem Admission

7 2. 13
33 4, 37

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

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

Let T be a 4 X 4 real matrix such that T* = 0.

Let k; := dim Ker Ti(f¢ 1 < i < 4. Which of
the following is NO¥ a‘possibility for the

sequence kq < -.7%4
1. 3<4< 4, 2. 1<3<4=<4.
3. 2 8L'<4 4. 2<3<4<4.

@43@%3{&1{5 AF R I T,
ffF T:R*->RY Tv=4Av, ¥ qRHRT
@F FraERor §, F@T g7 R* @ 4x1
arEafas Mgl F FHTAT AT 1 A F
v s Ry ™ Reeal & s o
Image(T) AT Image(T'2) &Y AT swaer 2 gur

1 & (+ U YRR wiafee # @fEse war )
0 0 * ¥ 0 0 * 0]
|00 « = oo =+ o0

Lo AMo 00 «f A0 0 0 «
0 0 0 o 0 0 0
[0 0 0 0] 0 0 0 0]
_[o o0 o0 o oo o0

324=|0 0 0 «f Ao 0 4 »
0 0 = 0l 0 0 *

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

0 0 * =« 0 0 = 0

10 0 * = _|0 0 = 0

L Ao 00+ 2% 0 0 «
0 0 0 O 0 0 0 =
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4. A

ococoo
* O oo
o * OO
cooo
cocoo
* ¥ OO
* * OO

2 T H Y ATTREAR TF F F T

AT &2
x x

* f(§)=(xiy) b, 9() (x+y)
x z—x

£ h(i)’(x-&y)

. ®AESf

2. AT g

3 AT h

4. | TAEOT f,gTUTh

32. Which of the following is a linear transform-

ation from R3 to R2?

L)

y

AglaSem Admission

g aurh, gt graFEfhe B E

2. gRAARF &, W hF gretAfhs g
& HERTSHAT TE g

3. h @RS B, W g ¥ rarAThE g
&I HERTFAT FE B

4. Qg AU h YT BT F FIUEHA §

33. Let f be a real valued harmonic function on C,
2
that is, f satisfies the equation —-{ + g—y‘: =0.

Define the functions

oo O
Tox dy

of @
—5;“55)

@nd h are both holomorphic functions.
g is holomorphic, but h need not be

xz +y \ holomorphic.
b y)= ( xy ) 3. his holomorphic, but g need not be
-9 S x+y ®' holomorphic.
Vs it 4. both g and h are identically equal to the

o

)=G5)

x+y

1 &

<

1. only f
2. onlyg. \Q
3. onlyh.
4,  all the transformations(¥, g*and h.
Q°
(unT-2 ]

&

33. AW fFC WS UF aAafd Hegarer gHaAEy
wor ¥, I, £ w204 2

)'
IxZ —OEF!T
FATY T &) Gerr

_of of
T ox l('iy
wed
“ox " 'ay

zero function.

34,
ZZ
f4_zzdz—
|lz+1|=2
1. 0. 2. —2mi.
3. 2mi. 4, 1.
34.
2
z
4_22dz--
|z+1|=2
1. 0. 2. —2mi.
3. 2mi. 4, 1.
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35. AW F D TRCH (wy, ., Wyo) T TH

35.

36.

36.

37.

37.

38.

38.

ﬂ‘ a”m Wje{1.2,3}, 1 5 i 5 10m
Wt wa B i1<i<9 & T & @A

gEar &1 a D # guat f FEAT 8
1. 2% 41, 2. 210941,
3. 31941, 4, 341,

Let D be the set of tuples (wy, ..., Wig), where
wie{1,2,3), 1 <i < 10and w; + W44 isan
even number for each [ with1 <i <9,

Then the number of elements in D is

1. 21 +1. 2. 21941,

3. 3+ 4. 3 +1

THeTT  {zeC|z0=-1, z¢# -1 W 0<
k < 60 % faT} & fFasr 3@aq 8?2

1. 24 2. 30.
3. 32 4. 45.

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

60} have?
1. 24. 2. 30.
3. 32, 4, 45,

&
mm.mlosﬁm&
& &

1. 12, 2.(?&
3. 6. 4 >

Up to isomorphism, tl@ﬂ;er of abelian

groups of order 1084
I. 12 2. 9.
3. 6. $ 4, 5.

AT @ R, T9F Z[x]/((x* +x+ D(xP+x +
1) T @ R & 2 ¥ S qorsae [ B
FIq R # NUTRITETRT FAT 87

L. 27 2. 32

3. 64 4, 3ed

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

1. 27. 2. 32,

3. 64. 4, Infinite.

o
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39. nmi@ﬁz‘"“gmwﬁ%ﬂﬁaﬁr
T B
3. 2 2. 4.
3. 9 4. 100.
39. T;l'ég number of subfields of a field of cardinality
27708
1. 2. 2, 4.
3 9 4. 100.
40. 7 & W a1 F @U, R? W C, & faga
afsrar &, Sraer (n,0) Tur B=w
n ¥ A gl A O
e=Uo O
21 *
T 3{2&$
1. ’yYeR%:x > 0 AT |y| < x}.
7y)eR?: x > 0T |y| < 2x}.

@, (x, y)eR?: x > 0T |y| < 3x}
\ ! {(x,y)eR*:x > 0}.

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

to n. Then
C= U Cpis
n=1

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

(uNIT-3 |

A B a b € RATF a? +b% # 0.7 SR
HHE

du du _ .,
a5+b3—1, x,y eR

41,

u(x,y) =x, ax+by =19, &
. TH Y HOE g § I a A bEF F
2. F g A E

3. U AT & ol
4. Iad: FS & e
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Leta,b € R be such that a2 + b2 # 0. Then
the Cauchy problem
a
a —+b‘—$= 1, x,y €R
u(x,y) =xonax + by =1

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

2. has no solution

3. has a unique solution

4. has infinitely many solutions

A F f:R - R, f(x) = ag + ayx + a,x?
T TR g t ag,a;,a; € R dUT
a,#0 | gfg

By = [1, f()dx = [f(-1) + f(1)),

1

Ep = [1 FGOdx = 1(f(=1) + 2£(0) + F(1)) &

2

TUT |x|,x € RFT foR9UeT AT & ar

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

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

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

Ey = 1 f(x)dx — [f(~1) + f(1)], A
E; = [7, f(x)dx — 2 (f(=1) + 2£(0) + ﬁQ?Q

and |x| is the absolute value of x € R, l%
AR A 2. |E |Q 2|
4. )é_ |E,|

3. |Ei| = 4|E,|
RS T y(x) = A ({8 = e yyde,
UF 9 A & 91y #ir .

1. Fad U & g
2. a gl

3. [ T g
4. % RO dear 8 ¥

The integral equation

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

1. only one characteristic number

2. two characteristic numbers

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

44,

44

AglaSem Admission

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

_(l, 0<sx<1
f@) = {0, x>1
T UF HAT 7 y(x) ¥l
A y() s e
1 sinh (1) 2 cosh (1)
* o3 4 23
sinh (1) cosh (1)
3. == 4, —";—

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

Y'+2y=f(x), y@=0,
where f(x) ={1’ x>f !
alto
2

Then (%) @Q
1 sinh * cosh (1)
I =

3 1) cosh (1)

:. 2 e?

.(@'ﬂnﬁrasfﬁamws’imm BC W

45.

46.

46.

fal, T AR AT ¢ qur B w s g
S ¥ 3§l @ e & w@nsy AR

27
. 3 2. 4
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

ODE
(xy' = y)? = x2(x* - y?) F1 AT g &
1. Y =xsinx

2. y = xsin(x +§)
3. y=x
4. y=x+§

The singular integral of the ODE
Yy =y =x*(x? - y?)is

l. y=uxsinx

2. y=xsin(x+ E)
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3. y=x
y=x+

Lk

47. 9R@% AT gHEEAr

du | ,du _ s Agrd
ax+26y_0' u(0,y) = 4e~%
X faamy ar w(1,1) =1 A9 &

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

4e?
4e*

47. Consider the initial value problem

ou  ,0u _ = 40-2
525, =0, u(0y)=4e.
Then the value of u(1,1) is

1. 4e2 2
3. 2e7% 4,

4e?
4e*
48. 9RMF A AR ' = 2.fy, y(0) = a
. I Th Afgdm gad e AR a<0

2. M HGEA A & AT a>0
3. F HAAA: FE FA§ A a=0

4. FTH FRAT EAT R IR a0
48. The initial value problem y’ = 2.,/y, y(0)
a, has
1. a unique solution ifa < 0
2. no solution ifa > 0
3. infinitely many solutions if a
4. a unique solution ifa > 0

&0
[ UNIT- 4 |

49. 6l # g@ g IfRowa: s o &) & @
Iaid el | et f Fo sela wew &
I. 10/6. 2. 10/3.
3. 1/6. 4. 6/10.

Q
>

49. 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.

2
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50. A & X,y Tady arfRes @v ¥ oawr
Z="243 ¥ AR X F HAEIOF BT o ¥
aur vy & 3AeIOF e ¢ E oar 2 &
PO oo &,

L. 68(t) = e Btp2t)y(-2¢).
2. 60 =e®o(J)u(-3).
. 0w = oy ).
v o=

Let X,Y be independg ndom variables and
let Z= %}: + 3.9 X has characteristic
11 characteristic function v,

then Z has ¢ ristic function 8 where
1. 6(t vi fcp((z)t)lp((— 2t).

2. @= eBty 2 Y —%)
5 = oo (Y (1)

Qy 60 =0 ({)u(3)

50.

function ¢ and Y

51. A= & X, x gaefRos @ & ur X, @ &
X 90 aur (-1)"X, Y deqd A x W 3Pafia

g g ar
l. X UF ARG e gl aifeul
2. X Y g Aifgvl
3. X S °dcq gl gl
4. X*& HW {T AR
51. Suppose X,,X are random variables such that
Xy converges in distribution to X and (—1)"X,,
also converges in distribution to X. Then
1. X must have a symmetric distribution.
2. X mustbe 0.
3. X must have a density.
4. X? must be a constant.
52. {N(t):t=0)}u® caraf gfpar &, 1@ 1> 0

gFd| A & X, =N(n),n=10,12,--| &= &
¥ FieT & A 82
L. {X,) U &ifO Aldfa 4@or Bl

2. {X,) OF GeRIEdt AT 4m@er €, W
3T FE TISY ded 76T 2
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52.

33.

53.

2. 5%aUr 1% |¥EHaT T G H,
IEFR fRar S g

independently distributed.
distribution, 6,

AglaSem Admission
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3. {X,) FT UF TdeH Fe gl 3. 5% ®HAT TR W H, HEEHR

4. {Xn) UH FAYFONT AHT H@ B ST &, 9 1% FrHAT TR T

{N(t) 0}isaP h o

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

A>0. LetX, = N(n), n = 0,1,2, - Which of 4. 1% TR TR R Ho IAFR e

the following is correct? ST &, W 5% @rdwar wR W R

1. {X,}is a transient Markov chain. faar smar §1

2. {X,}is a recurrent Markov chain, but
has no stationa.ry distribution.. 54. LetX,,X,,+, X, be arandom sample from

3. {Xn} has a stationary distribution. ' N(u,a?) where p and a2 are unknown.

4, {Xn} is an irreducible Markov chain. Consider the probiem oftesting HO: u= 2

against Hy: u > 2. Suppose the observed values

et B FE a2 1dW 0<p<1F AT X~ ‘I’flei’;zi'?'»gﬂ;e éi‘\7 . l

2,1.3,1.7,1.8,2.§2%, 2.7. If we use the
fR92 (n,p) & T Y~cardlt (1), 6 A>0 & Uniformly Most@v rful test, which of the
fowl &t & E[X] = E[Y] | & following is tffe

L Var(X) = Var(Y) 1. H, is ac®epted both at 5% and 1% levels

2. Var(X) < Var(Y) idwificance.

3. Var(Y) < Var(X) 2: 18 rejected both at 5% and 1% levels

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

Var(Y) & 3% o1 &8 & d&ar ) Hj is rejected at 5% level of §igniﬁcance,
\ but accepted at 1% level of significance.

Assume that X~ Binomial (n, p) for some % % ::0 = rcjectzd atsl/%l [evfl ?f S.'EIT;.ﬁcame’

n=1and 0 < p <1 and Y~ Poisson (1) for %, ucaceepied atavelevel ol signinicance,

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

1. Var(X) = Var(Y) _ I

9 Var(X) < Var(Y) \ 55. ﬁlﬁ' c X; | 8;~N(6,,0%),i = 1,2 F&dId: §fed

3. Var(Y) < Var(X) @ ¢l 9 de1 & 3HeX 60, qUT 6, FAIA:

4,  Var(X) may be larger or s rthan FEUTEAE: T N(u,12) &, @ o u aur
Var(Y) dependi th % fn, ' ' '
andg_) Lo ?b.eso 5 2 T ¥ A B A ¥ A, x, w x, &

() 39T e I H HE §7

A Xl.Xz."-.Xvﬁk.d“)?’f fxerTaT T . X, U X, T U TEUEAE

T Aefees NGl udUr o I N(u,t* +0?) IR I

&l Hpu=2 i > 2 98T FRED F 2. X, dUT X, YOHAd: dfed & &l

anH & x;, %5, , %, & AFBT 3. X, TUTX, N(u,1* +0%) & g & &aF

A 1.2,1.3,1.7,1.8,2.1,23,2.7 8 I & e gl

UHHATAT: AFAAH GUBTOT &7 39GRT &Y, ar 4. X, TUT X, TOHq: afd § 9

et # @ Fl7 @1 7@ HAUTHATA: §fea 7ef £l

. 5%aU 1% ¥FHar TR W H,

FeR AT Sar B 55. Suppose X; | 6;~N(6;,0%),i =1,2 are

Under the prior

and 6, are iid

N(u,t2),where 62, u and 12 are known. Then
which of the following is true about the marginal
distributions of X; and X,?
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56.

57.

57.
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.  Xyand X, arei.id N(u, 12+ o?).

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

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

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

Y Vi =if+e,i=123, T@ &, 6,6 FAW

AT 0 TU T 0%20% 30 F WY 58

Waaa: sfeq § W ) @ & @ Sa-ar
B & ssan VxS A= e %0
_‘;";1‘2)"2"’3}‘3 6 ¥3
L. 6 2 2. 11(:"’1 2 kil 3)'
3 Yi+ya+ys 4 3y1+2yz+y3
. 6 ’ : 10

Consider the model Y, =if+¢,i=1.23
where &;,&,,&3 are independent with mean 0

AglaSem Admission

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

i 2. 1+
’ 1! L

3. =ik 4 .

mn n

At F kFaRar §, & 0F N = kM SFiat F

Y, HHT M | ith { AT n, F

s wfage @A, F Ty gur df

T T gfagy F

-

#; y ¥ @A w7

ST
YL, 5, 5, = Hean g

and variance 02,202, 302 respectively. Which \
of the following is the best linear unbiased % A q FIT-T1 ITERTRA: FE 87

estimate of §?
1 Y1+2y2+3Y;

6 : 6 ¢
2 S(nezen) 7o
3. J’1+J’z+3’3' &Q

6

4 3y:1+2y2+ys %
B G

A F Y=Y, Y JHTATTT §¢al

N,(0,) wﬂ& -

¥
i=1
F BRI I W Y & gufaew & &

TETEOT 3Tegg T & @ Fla-71 §2(1 nx 1
sty # fAfdse wvar ¢, e @b smma 1 )

r
1. 1. 2. 1+3
! !
g et 4
mnm n

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

gafe Arem & AT g, 3@f@ad § wg
Vi HATHAT G &

A Arew & AU j, 3=9®aq a6 §
WGy HAHAT &1

Vs OUT 3, Gl GATE Ay & v
AT B

Al Aty & AT y,ar 3, A=l A &
g off 3T 78 &1

N

W

oo

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

ﬂri’

n

E;—x yi and y,, =

Which of the following is necessarily true?

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

2. ¥ is not unbiased but %, is unbiased for
the population mean.
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60.

60.
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3. Both j; and ¥, are unbiased for the 9"77- el
population mean. \PART C
4.  Neither y; nor ¥, is unbiased for the
population mean.
[UNIT-1 |

S (b,k,v,7,A) gFA Ffed gt @us
3#f@&eq (BIBD) & & # @9 | BIBD &

TR yrad B #F ¥ S-Y a8 & g
(b—1,k—Ab—k,k,A).

1.
2, (b,v—k,v,b—=r,b=2r+2).
v(v=-1)
3. ( 2 ,Z,U,v-—l,l). l.
4, (k,b,7,v,A—1).
Consider a Balanced Incomplete Block Design 2.

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

. (b-1k—-Ab—kkA). .

2. (b,v—=k,v,b—7r,b—2r+21).
v(v-1)

3. (—-Z—.Z,U,v—l.l).

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

A Xy, Xy, o, X, EEAAT qUT Hém’gb

§ftq axfRos w § e aAreg %z

U TR S &

A S, =X + X+ -+ X,
=inf{n = 1:5, > 1} §1 ar

3 A B

I i &0 . 62.
3. 2% $ 4, oo,
LetXl,Xz,"-,)n$ be

independent  and

1
2
identically distributed random variables having 3.
4

an exponential distribution with mean -}

Let S, =X, +X,+ -+ X, and N=inf{n =

1: 5, > 1}. Then Var(N) equals 62
1. 2. A

2
3.
4

N

3
r 4,

A F ot ua aEdfas gE gl @
HATHAT § & FeT @ 7FE &

61. n>1% fauw, # &
gn(x) = sin? (x + -3‘-) ,x€[0, )
aur f(x) = [) ga()dt gl @

[0,00) T Regaa v weiet f T ([}
wFafia g §, [0,00) T
THHATA, grarl

[0, 00) TT o BT aF
(fx} gl g

[0,1 Y THEATT: HFERT @ B
[ {f,)} TEgAEa: wfdaRa gar g

@»(9) 1, let

x) = sin? (x +-) x€[0, 00)

(bgand fu(®) = [ ga(t)dt.

Then

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

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

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

{fx} converges uniformly on [0, ).

.rg x4d

al
[fLdx.

g

xlogex

e

x(loge x)?

. Let a be a positive real number. Which of the

1 : following integrals are convergent?
3. A4 4, o, 1.

Js = dx.

Ox“

oL

J-m 1
4 xlogex
1
f5 x(loge x)? dx
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63.

63.

64.

64.

65.

R*& faw woeadl & & frwer ua dadw
AT & [ArageEatA, B S R2 & AT, A+ B =
{a+b l aeA, beB}]

L S={xy]|x2+y2=1)

2. S={y|xt+y<1}

3. S={xWx=y}+ (x| x =y}

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

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

= {a+b|ae4, beB}
5‘={(x,y)|x2+3,r2 =1}
S={@M|x2+y*<1)
S={ylx=y}+ (x| x = -y}
S={@MIx=y}+ () |x =y

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

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

2. {fIf: (1,2} » N}.

.Ul -8 f @)@y
“ vlev-oarosr@) Q)

Which of the following sets of fur@ns are
uncountable? (N stands for the @ natural

numbers.) $ .

1. {flf: N - {1,2}}.

2. {flf:{1,2) » m@

3. {fIf: {12 ANNS(D) < F(2)}.
4. {f| f:N LFQ) < F2)).

A fF ROT vF 9Rag o £ &, aur
aeR&>0 & fAT

A 7, w(a, 8) = suplf(x) - f(a)l,
xela—§&,a + &].

ar

el il il

l. w(aé,) <w(adb,)ifd, <4,

2. limg,sw(@,8) =0 T aeR & AU

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

4,  limg,o. w(a,6) = 0T TJUT Fad IR «a
9 f HaT B

17

65.

66.

66.

>
&

67.

67.

AglaSem Admission

Let f be a bounded functionon R and a ¢ R.
For§ > 0,

let w(a, &) = sup|f(x) — f(a)l,
xela —48,a + 8].

Then

1. m(a, 61) = w(a. 52) 1f51 < 62.

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

3. limg. 4+ w(a, &) need not exist.

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

continuous at a.

n22%& fav, Ay EEQ'“:“
FTHH (a, o &l

Y g gl
N, a2 3 ¥
n=2(—1)"a, HFETY §

gl a

1.
2. Ao
3, Aol
4.

> 2, leta, = ——

. Then
nlogn

. The sequence {a,}5., is convergent.
The series Y-, a, is convergent,

3. The series Yy, a2 is convergent.

4.  The series Y n-,(—1)"a, is convergent.

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

ITHEA ) R o k21 & T, F9 s

Sn=XYRoa o mT Fual & & w7 T 7

&2

L 3 lim, o5, ¥ 3Ba@ & & £5.0
# y3f¥aca &

2. TR limy.es, & IRTT &, @ T2..am
F Hieaca g i JaeTFHar 777 &

3. WREE_,a., F WG L @ limpas s,
Fr Hfeaca gl '

4. TREYE_oa, F 3 & @ linig, 5,
& NTEdea @ Y HERTFAT 6 2

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

numbers.

Forany k =2 1, let s, = ¥~ a2x. Which of

the following statements are correct?

1. Iflimy,.,g S, exists, then Yim_q .,
exists.

2.  Iflim,, Sy exists, then Y7 @ need
not exist.
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3. If Z;,";=0 A exists, then lim,,_,, s,
exists.

4. If ¥n=o @ exists, then lim,,_,, s, need
not exist.

68. AT & F:R" X R® > R Bl F(x,y) = (Ax,y)
& SET(,) R"H AAFH N OB §, F>T
AT& n X ndHdGS 3HGE &1 FgT D FYOT
ot & fAfdse axar ¥ B Fuat &
FF-T TE D
L. (DF(xy))(w,v) = (Au,y) + (Ax,v).

2. (DF(x,))(0,0) = 0.
3. FO  (x,y)eR" x R" & T DF(x,y)

yfedea Agr T@an|
4. DF(xy), (x,y) = (0,0) W 3feaea =g
RECHIE

68. 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)(u,v) = (Au,y) + (Ax, v).
2. (DF(x,))(0,0) = 0.

3. DF(x,y) may not exist for some

(x,¥)eR™ x R™,
4.  DF(x,y) does not exist at (x, y)&).

e

69. AW & f:R" » R"TH
Jan If (X)]dx < o0 ¥l .
A & AT e 3megg
g T x,yeR" & & (x,y), R"9X
AAF R i fAfése avar &1 ar

fan F(4x)e 00 =

L o fGOENU 0t

9 i(aTyx) _dx _
2. fan f(X)e i

o f0) AN yx) gy

(A" lyx) _dx
4. [on f(X)e TETTR

69.

70.

1,

AglaSem Admission

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

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

i((a=) yx) _dx
I f."‘,g'l’l f(x)e ]detAI

> iATyxy _ax
> fan fe detal °

3. J‘:mn f(x)ef{("T)_ly'x)dx.

A= x dx
4. fR“ f(x)e Ll )Idemr
TH nxnWFEAF IR A, AK =1, (nxn
TCHAF g, STE g quiis > 1§) &7
AU AT & @ A FT TH
yfFraerioes J8 g1 O e Fyet 7

A% 4+ A = 0, X n T HTETR
r(A) + tr(A?) + - + tr(4k"1) = —n.

(b. ATV A4 gD -

0. 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 eigenvalue of

A. Then which of the following statements are

necessarily true?

1. Ais diagonalizable.

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

3. tr(A)+tr(A®) + -+ tr(A"’“‘) = —-n.

4, AT+ A 24D =

A R 3 x 3 arFdafs et AF FHIT

10 0
S &, ATA=(0 0 o)anmn ar §Heag S
000
Fdfase Fxar §
TS YFIHTE TR

!
2. Sfd 1 # wF Mgy
3. a2 & OF ITegE
4. wH AR favw gafAg negg

$/15 CRS/2015—4AH—2B
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71

72.

72.

73.

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

N0 0/
a nilpotent matrix.

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

pach =

A & S:R" 5 R, UF W aeR,a # 0 &

fow S(v) = av Rar smar &)

AW & TR - R U WRF R0 § iy

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

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

l.  B% WAET T F Hregg fawol ¥

2. B¥ WET (T-5) & gy ot ¥

3. B% GGl T &7 MeYF HTeTeh:
farerol 161 &, g 398 fregr &

4. B ¥ WET T & 3eqg {07 ¥, W B
& HIET (T — S) 1 H1eYg ol w8t ¥

Let S: R™ = R"™ be given by S(v) = av&
fixed aeR, a # 0.

Let T: R™ — R™ be a linear transfo *bn such
that B = {v4, %

.., Vn} is a set of lipea
independent eigenvectors of T gﬁn

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

2. The matrix of @) with respect to B
is diagonal.

3. The matrix ith respect to B is not
necessarily diagonal, but is upper
triangular.

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

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

19
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e a#0,d UF §EYe peQ(x] & AfH
AFT GHA p(A) Bl
& 9gUS qeZ(x] & fow, 3megg T

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

0 0 gq(a)

e wer quit n & AT AR an =0 2,
ar 4A3=0 ih

&
AW 0 )&ma‘ﬁm

D

73. LetA é’d E ) be a 3 X 3 matrix where

@0)

74.

re integers. Then, we must have:

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

0 0 a

xeR& T A &F p,(x) = x" Tur

f = span{pg, p1, P2, ..
1

} &1 ar

R W 4T areafas A« Tad Gorar &
afeer gafse p g1

R WX § aredids AT Tad BaaT §r
IqHARE p ¥

R W g Faa waar $r gy gafee
#w‘t@aﬁ:ﬁ?i?ﬂgm

{po, P12, .} B
Bl soe o ¥ g9y @ #
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74.

75.

i1

76.

76.

.
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Let p,(x) = x™ for xeR and let o = 4
span{pu,m P2, ... }. Then L Z(—l)‘ dimV; =0
g is the vector space of all real valued =1
continuous functions on R. i 1
2. o is a subspace of all real valued = Z(——l) dim -0,
continuous functions on R. 4
3. {po.P1, P2 -} isalinearly independent 3. Z(—l)‘ dimV; < 0.
set in the vector space of all continuous =1
functions on R. o
4. Trigonometric functions belong to . 4. Z(" 1) dim V; # 0.
=1
wfeer wafde R? 67 3qwAReRr s & @
F-a 77. Consider non-zero vector spaces Vy, V,, V3, V,
. {(xy.2):x+y=0} and linear transform s P1: V=V,
2. {(xy.2):x—y=0} ¢ Vy = Vs, ¢3é¢, s such that Ker
3. {(xy.2:x+y=1} (¢1) = {0}, Ran 1) = Ker (¢), Range
4. {(x,y,z):x—y=1}. (¢2) = Ker ( Range (¢3) = V4. Then
*
Which of the following are subspaces of the :
vector space R3? L D'dimV; =0
1. {Ex,y,zg:x+y=0}. p
2. x,v,z):x—y =0} .
3. E(xji'z):x-{-; = 1% \% Z("‘l)l dim Vi > 0.
4. {(x,y,2):x—y=1}. =2

A 5 AT Gl 4 x 4 TS 6(0' 3. ;(—1)“dimva<0.
m%zﬁmﬁﬁmwﬁaﬁ*\ " Z(—l)‘di —_—
1. Sfda=4 @ 2 mV; #0.

2. & TR beR*F fAT, Ax ={%

&% w & (b.
3. dim (nullspace 4) = 1. 78. A B u vH awdfds ax1 @R § oS
A & TH AT 0 ¥ w'u=1& FAYS T & el u,u @
' _ . . qRad & IReRT # X &F A=1-2uu/, e
Let A be an ulwer&tl X 4 real matrix. Which LR 0 F AHHF Heag ¥ BT suet
of the following\ereNOT true? ~
L. Rank& § FIA-H T
2. Forevery vector beR*, Ax = b has . ARRT &I 2. A=A
exactly one solution. 3. Trace (A) = n—2. 4. A=
3. dim (nullspace A) = 1.
4. 0 isan eigenvalue of A. 78. Letu be a real n X 1 vector satisfying u'u = 1,
where u' is the transpose of u. Define
YA wiewr gafEd v, V,, vy, v, dur @+ A =1-2uu' where I is the n*" order identity
FAAOT ¢ Vy = Vo, dpiVo = Vs, sz Vs =V, matrix. Which of the following statements are
aif®  Ker (¢,;) = {0}, Range (¢,) = Ker (¢,). lir‘ue?A is singalar, 2 A=A
Range (¢2) = Ker (¢3), Range (¢3) =Ve W 3. Trace (A) =n-2. 4. A% =1,

faarg| ar
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80. Consider the following subsets of the complex
@NIT 2 J plane:
- .1 €

79. A & f v §dT e vad &) e Fuwt

is non-negative definite

A T @
1. I § IR far aEm v dedr dar
¥ safsfea ¥ (or equivalently positive semi — definite)].
2. fIWE IR fF v FFOEEF € €
4| Q, = CEIC [(.‘ 1 Q
3. fIM g IS, (zeC: Re(z) < 0} 9 aRag is non negatwe definite
&l
4o [ETCHR £ ™ & (or equ1®tly positive semi — definite)}.

79. Let f be an entire function. Which of the

following statements are correct? }6@ {zelII | |Z_| = 1]' Then
1. fis constant if the range of f is contained \ = i

in a straight line. % - 0 #D,0; =D.
2. f isconstant if f has uncountably many @ =

Zeros. .
3. fisconstant if f is bounded on 6

{zeC:Re(z) < 0} @
4.  f is constant if the real part of f | Q

bounded. \
={zeC|Im (z) >0} & & ar
o el . Im ’;())>0f0rzelm

0, ={ CeC: [c 4! ((}
- P
3o fARaa @rge 2. Rei p(3<0f0r261R

81. A & 1-8FHY WA UF TgUS p &l A
& p& Tl s 3aR andae

—

1 3. Im ’;((ZJ) > 0 for zeC, with Im z < 0.
= C H o
eC [@CI 4. ImZ2 > 0 for z€C, with Im z > 0.
€ 1 p(z)
81. Letp be a polynomial in 1-complex variable.
3R fAfRed (a1 gead. ue wnAfaR a“)'] Suppose all zeroes of p are in the upper half

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

1. ImZ2 S 0 for zeR.
p{ )

A & D = {zeC| |zl <1} 1 &

| n\]_:l:),ﬂz =‘_).

3. 9,=D9;,#D. p( )

% By DO, 3. Im (())>Dforzelt withImz < 0.
4, Im—= (( )) > 0 for zeC, withIm z > 0.
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82.

82.

83.

83.

84.

22

AT & f U RANF BT & 3 C # fga
gars afsrer W aRsiRa B @ R & o
’ f(i)=0 foralln = 1.

. f(2) = 0forall |z| =3.

f(%)=0 foralln>1.

. f(2) = 0forall ze(—1,1).

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

I f(i) =0 foralln > 1.

n

2. f(z) = Oforall|z| =2,
3. f(G)=0

2 foralln>1. -
4. f(z) = 0forall ze(—1,1).

A & 0:(1,2,3,4,5) - {1,2,3,4,5) TF FATT
(THehr FUT HTTOIEH Folel) § aTfw

c'(N <o) Vji,1<j<5 gl

ar fam 7 & 93 @ &

. &), 1<j<5F AT ooo(j) =/ &l

2. @0, 15j<5& AT ¢71(j) = 0())
gl

3. §HTAY (k:a(k) # k} & TH EIT
JTaq gl

4. WATT (k:o(k) = k} & fawgy &

Faaq g @
Let 0:{1,2,3,4,5} - {1,2,3, be a
permutation (one-to-o d%nto function)
such that
a1(j) < a(j)
Then which of

L=jsh.

lowing are true?

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

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

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

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

AT st # @ FlF-¥ gAAVEr
a** = 6a + 2 mod 13 &T AU Fd &2

84.

85.

85.

86

&
D

*
3'\6 86. Which of the following cannot be the class

87.

AglaSem Admission

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

Which of the following primes satisfy the
congruence

a** = 6a + 2 mod 13?

1. 41 2. 47

3. 67 4. 83

IR x,y AU 2 UF WAF & aaq § qur

xyz=1,@r
1. yze=1, 2. yxz=1,
3. zxy=1. 4, zyx=1.

If x,y and z are va@ofa group such that

xyz =1, then
l. yzx=1 2. yxz=1.

3. zxyg 1, 4, zyx=1
m\f@@waﬂgwaﬁmﬁm#

Ly 7@ o T
1+1+1424+5=10.
14+2+3+4=10.

3 142 +245=10,

4. 1+1+424+2+4+2+2=10.

equation of a group of order 10?
. 14+1+1+2+5=10.

2. 1+24+3+4=10.

3. 142+2+5=10.

4, 141+2+2+2+2=10.

A= % [0,1] W T3l aeafas A ddd woat

F g C([0,1]) B T Fy=T & @ Fa-A

e 8?

1. c([0,1]) v quida gig g

2. 0 TF §Id el Torail & FHeA
U 3fTuss IursTac Bl

3. 099 1@ W e g |l woar #
FHTAY U I AUeTdel o

4. TR fec((0,1]) & arfer T xe[0,1] or
Fon>1&F AT (fa)* =0 ar
a3l xef0,1] & BT f(x) =0 Bl
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87.

88.

88.

89.

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. €([0,1]) is an integral domain.

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

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

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

it FORT & FMY TH-T AT Tgual F
Tod Z[x] A e sguel # & Ha-d

JegET §

1. x%-5.

2. 1+@G+D)+@+1)2+(x+1)°
+(x + 1%

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

Which of the following po[ynomlals
irreducible in the ring Z[x] of polynomi
one variable with integer coefﬁcnents"

1. x2-5. \
2. 14+ (x+1)+ (x+1)? @1)3
+(x + 1)*. -6)

3. 14+x+x2+x34+A\ ¢
4. 1+x+x2+$

fRuifa ¢ TgUal A F T
ad gedt | sreyaoia g

1. x5 —3x*+2x3—5x+8overR.

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

3. x*+3x%—6x+3overZ

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

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

l. x%—=3x*+2x®—-5x+8overR.

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

3. x3+43x%—6x+3overZ

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

23

90.

90.

\i
Q,@
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quiteht & Head Z W fan, wifeufad o &%

a1y, e v SuEHeTy @aa § A au

A7 It a8 Rea ¢, ar z, 3 ofifAT & e

FYAT A F P TE P

I 7 3uageay Aifeufadr § o R W
FraRer ifeafad @ aka &)

2. wifeufadr ¢ & z ¥ga B

FifeAfadr «+ 7 z grzeard ¢

4, mﬁzrf?mf:ﬁ‘r@((

Consider the se@fintegcrs, with the topology
T in which bset is closed if and only if it is
empty, o@ﬁnit& Which of the following
statem re true?
e subspace topology induced from
& usual topology on R.
Z is compact in the topology .

Z is HausdorfT in the topology 7.
Every infinite subset of Z is dense in the

L

topology 7.
[UNIT-3 ]
91. WRfA® A gHEAT
j—i=yz+r:oszx, x>0

91.

y(0) =0, ¥ fT e vy @ gEgAAa g
& T¥Aca &1 IoaaH Ao &

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

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

For the initial value problem
ay. .2 2
rvhad 4+ €085°%; x>0

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

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

[0, 1/2]
[0, 1/4]
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92 e o gaa yeeaT oo ¥ fa,
7T # & Fla-ar, z(px - qy) =
a:rwm:zrgaz?

x% 4+ y? +z’—f(xy)

(x*y)2 z = f(xy)

X2 +y?+22=f(y—x)
22 +y2 422 = f((x +y)* + 2%)

y? — x?

P b B e

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

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

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

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

2 +y*+22 = f((x+y)? +2?)

o P | !~J

93,
%}’.’;4- (1+x2)%+P(x)y=0’xe R & ar
Rwa: wadT oot F1 TR W B ARt i

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

2. a<b<cora>b>c
3 e l..C

" al T Bl el

4 0<a<bandb>c>0

93. Let P be a continuous function on R and@ke

Wronskian of two linearly independe%

su!utions ¥1 and y, of the ODE
L2y (14224 pix)y = @R.
Lot w(@) = q, W(Z) b @ (3) =c,

then

L a<0andb>0§
2. a<b<cor$b c
3 i:i:

Tl 4]

4, O<ac< db>c>0

94. f&F T ¥EaTeHE FATEHSES T O 3 AT IER
mwtmwa?mm&

1. uHes @as

Rrger #1 Aes @aw

R &1 7asewA Aaw

I ey 2 faeg wF

B wN

we T R YT 0F Had G PR TYUT WLALE.

24

94.

96.

96.

9\the surface of a cylinder x2 + y2

D

AglaSem Admission

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

. GEUATT m & TH &7, T @A x2 +y2 =

a* N FAF W, Uh I S &y 77 ey A
e RRT ¢ aw 71 & 7 Mg ¥ g &
yeoTa & ¥, ¥ anher maeher @ & fav e
gl ar

. z-38T &
2. z-IT &F
3. z
4

AT I g
%mﬁaﬂmaﬁm
Hfehear & Fady B
# nfarefrerar @R Fardy 78 ¥

article of mass m is constrained to move on

= 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

H
1
%

The critical point of the system
dx dy

= =—4x -y, Sl R 2y isan
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97.

97.

98.

98.

1. asymptotically stable node
2. unstable node
3. asymptotically stable spiral
4. unstable spiral
_fa+blogl, 0<x<(
i G(x'c)_{c-kd!ogx, {<sx<i

xy"+y' =0 & fav 7 o= &, 7 wfasyt
W F T x>0 y aRag &, aur
y) =y'(1), 3

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

_fa+blogd, 0<x<¢
G(x'o"{c+dlogx, {sx<1

is a Green’s function for xy" +y' =0,
subject to y being bounded as x = 0 and
y() =y'Q), if

1. a=1, b=1, e=1, d="1
2, d=1,b=0, c=1, d=0
3, a=0,b=1,¢c=0,d=1
4. a=0,b=0,¢c=0,d=0
R — \Qz

yx) =1+x%+ [ K(x, )y(t)d @

K(x,t)=2*"t& @y, & : o 3fSe
Kiy(x,t) &

1. 2*Yx —1t)? .25 (x—1t)8
3. Zx—t—l (X ﬁg 4, zx—t—l(x — t)3

For the integral equation y(x) =1+ x3 +
Jy K, £)y(t)dt with kernel K(x,t) = 257,
the iterated kernel K3(x, t) is

. 2% fx~1t)?
2. 2%t(x—t)?
3. 2 N—it)P
4, 2¥t1(x —¢)3

25

O

\6. 4, 99 7oA & Ia >

99.

99.

100.

100.

101.

101.

AglaSem Admission

Goletsh [ = [ y?(y')2dx T GHS S (0,0)
T (21, 31) | ST g

1. U&H HW Gl &

x F TH Q@F B §

WIAT FT UH HT &

QHged FT UH A §

The extremal of the functional
I= _fox *y2(y")%dx that passes through

(0,0) and (x4, y,) is
1. aconstant functi@
2. alinear functi

3. partofap
4. part of an eMipse

*

il

HeTeleh,

c2

"2 — y2)dx FT THAF S (0,0) TAT
T g, & TH
F{\Hﬁﬂ%ﬂﬁa<u
e FYAdH § I a<n

g ~AqH § A a >

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

1. weak minimum ifa <m

2.  strong minimum ifa < 7

3. weak minimum ifa >n

4. strong minimum ifa > m

fafrr urg iR 3aFd gAFOr o, +
XUy, =0%

L x>0 % fow dedgeda

2. x>0 & fav IfqwealRs

3. x<0 & fav g

4. x<0 & fav FfARaaRs

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

1. elliptic for x > 0

2. hyperbolic for x > 0

3. elliptic for x <0

4. hyperbolic forx < 0
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102. 7 & @ - 3 F 3rawe gHrFwor

pax+yq® =1 & HYOT HATHS &7
Loz=2424p

2. z=X4%24
b x

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

102. Which of the following are complete integrals

of the partlal differential equation

pax+yq* =12
. z=2424p
x
z=>+Z+4p
b x

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

(UNIT- 4 |

103.

103.

104.

At R xmrmmmﬁm
8, ATCY 0 qUT THOT 1 ¥ AT % Xy
mmwﬁﬁrﬁwm
ar
0(2) =1/2. (OS
@ UH 7 Gad &

1.
2.

3. qo(t)fp( = |¢| for
4. @) = E(e~t™

Let X and Y

variables wi n 0 and variance 1. Let the

characteristic function of XY be denoted by ¢.

Then

@(2) =1/2.

@ is an even function.

e G) = |t| forall t # 0.
(t) = E(e t"v"/2),

P L

A & XU v aRfRed W ¥ @gFd d9d
deT BT F(x,y) & G| ar e ufaeet &

@0)

@wpendent normal random

AglaSem Admission
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A BT, (x,y)eR? F F & TdGT F7 0F fag
& & foT 39y g2
. PX=x,Y=y)=0.
2. EitherP(X =x)=0o0rP(Y =y) =
3. PX=x)=0and P(Y =y) = 0.
4. PX=x,Y <y)=0and P(X <x,Y =) = 0.
104. Let X and Y be random variables with joint
cumulative distribution function F(x,y). Then
which of the following conditions are sufficient
for (x, y)€R? to be a point of continuity of F?
. PX=xY=y)=0.
2. EitherPX=x)=00rP(Y=y) =
3. P(X= Y=y=
4, PX = 0 and
P(X <
105. At AT efos W E A=

N
- WEUTHATA: afed §, Are p, qor
- FIUTHATAT:

%muruzmrrumwﬂr & |YU| A
eSS, =X+ X+t X, %1?#5—";‘;“:'-63371

N(0,1) d& IFfaRa gxar &, af

L ay =" gng p, =y (e
2. a,=
3. @n=n(u +p,) and b, = yn Bl

"(M;'Fz) and b, = “(‘7;2‘“72 )

2 2
4. ap=n(u +u,) and b, = Vn ﬁ%

105. Suppose X;,X,,-+ are independent random
variables. Assume that X;, X3, -+ are identically
distributed with mean p, and variance o2,
while X;, Xy, -+ are identically distributed with
mean y, variance 0. LetS, = X; + X, + - +

Sn— =
X,. Then "b n converges in distribution to
n

N(0,1) if

2 2
1. %zw and b, = Vn %’;_
2. a,= "-(#1;'!12} and b, = “(512‘”"'2 ).

3. an=n(u +py) and by = Yn %)

2 2
4. ap=n( +uy) andb, =Vvn J’Zﬂ
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106. AT & (x,v) & ¥gFad I¥aq dead § afe
X|v=y~ R (3,05 Im v~
(A),A>0, & A TH AT WES § A B
A F S HARAT JheIF T =T(X,Y) &1 A
l.  Var(T) < Var(Y) for all A.

Var(T) = Var(Y) for all A.
Var(T) = A for all A.

P b

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

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

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

107. ufa @aAfE § = (0,1, 2,3} qUT HHhaA0T FTfRAFHAT
HTegg P IFA U A s@ar W RFan Raw
ar g

o 1 2 3 &’
0/2/3 .0 1/3 0 \
P= 1({ 1 0 0
211/2 0 1/2 0
3\1/4 1/4 1/4 1

107. Consider a Markov Chain with state space
§=1{0,1,2,3} and with transition probability

matrix P given by

0 1 2 3

0/2/3 0 1/3 0

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

Then

1. 1 isarecurrent state.

2. 0is arecurrent state.

3. 3 is arecurrent state,

4. 2 isarecurrent state.

108. 7t f&F X, @wr X, ¥@AT AU FAUEAR:
dftd guAEy ARfRos W O§, ATET 0 aur
YEIOT 1 & @Y AW & U, aur U, TadT aur
wIUIAES: §fed U(01) IrRow W E,
Xy, X, ¥ ¥aaa| afeniRa &{ f&

7 = XaUi+XaU; | ar
l. £Z)=0.

2. Var(Z)=1.
3.

4,

Z AtAE el E
Z~N(0,1) O®

Let X; and X, Q?independent and identically
distributed mQrmal random variables with mean
0 and ce: 1 Let U;andU; be
indep and identically distributed U(0,1)
ra variables, independent of X, X;.

\ 67 = X1itXels . Then,
O
O

J UZ+u?
E(Z) = 0

3.

4,

108.

Var(Z) = 1.
Z is standard Cauchy.

109. 3MATT T & UH wfage, A &F x, W AR,
S e gAfSe Orwar wRsar g9cg Bl &
fo) = (x—8) 6<x<20,0>0

=0 3regyr

e & ¥ FA-TR 0 F Rearear o

X X
1 2 1ol 2 =, =|.
% 1+ ‘1—— e
| 2 2
X X X
. 2= %] 4 ,
1+/i-a 14 {1_% 14 22

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

population with pdf

fo) =gz (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?
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[ﬁl X]. -4' 1+ 1-7 14~JE

110. AT fF X &7 vl f(xlﬂ)-—-;e"‘fa,x >0 8,
SR 0> 0337ATd g1 v & aRemT Resed w4
Y=k O k<X<k+1 k=012
A YF e E
1. WHEAT
3. arat

EAES

SR
110. Suppose X has density f(x|0) = %e"‘ﬁ’,x >
0 where & > 0 is unknown. Define Y as
follows:

Y=kifk<X<k+1 k=012
Then the distribution of Y is
I. normal. 2.
3. Poisson. 4.

binomial.
geometric,

aifl&ar §e weleT
f(x:8,0) =29 (=) + 01 9(x - 0),
—0 < 0 < oo dU og>0 AT AT &
N(0,1)&F TIRFAr Txdd Hasl Hr
g A F XX, X, E
fA@rer T e aefRow
# ¥ FlF-aRy ¥ T S)
1
R_fY & reas

111.
Sl

ar &

1. I 9faaAe graey

2. 6TW oF AT
s

3. 0F TH HTeholsT T TeaT Bl

4. 0F HRAAW Impas 3f¥aca A8 WA

111. Consider the pdf

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

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

28

112.

112,
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This model is not parametric.

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

An unbiased estimator of 8 exists.

4. Consistent estimators of 8 do not exist.

[¥S ]

g MU Fa & T & Fr g &1 =
HOHeT TR ASSAT YA &TAAT Ve Hiar
¢ T @ Alsd & 10 FRf § vH IRRow
wfdest & alreror R o, sfwew vd Aee

e & Iy A1 &F 9@ M A
(Xl.}ﬁ).“', (Xma Ylu) 'Q‘ ﬁﬁw m m %. 331'
X, Aw Y e dge | i
FR A 9T T | gH Tg 98T e
m‘c‘r%%

A U &TRAT & @IS
ﬂa#ﬁ&

@%WWWWW?!

& Dj=Y,— X, D=V-X, S,= D, #
mﬁraa[m%ﬁmtfmvnmm:mm
¢ & guar amrar AU sETEETa: dRa @
8, Ia: TH rafes qdEToT F gEaTS @
gl dr 3@ AT & AT @ & ¥ I
39ged Sfdeds AT ST Wahar RAR S

HqHa 87

1. ¥-X

2. 99 Ds & Ty

3. O D; ¥ WIA S, & ATFA
D

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

Versus
Hy: Premium petrol gives better fuel efficiency
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113.

113.

114,

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

b

JE(D-D)?’

E il e

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

f(x|0) =13 0<x<1,dU 03T,
f(x11) = = AR 0<x < 1T 03w,
R a W Hy:0=0 SATH Hy:60 = 1% qeyor
F fAT,0 < a < 1, YFHaA Tero

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

3. I X < Vo, Hy
4, #:uFTE Va |

Suppose X has density f(x ' 6) w@is 0or

1. Also, ({
0potherwise,

f(xl0)=1if0<x<1,

f&xI1) == if0<x d 0 otherwise.
Totest Hy: 8 = 0 v;
0,0<a<1,th

T HEFR T § \
Q,@

1:0 = 1at level
st Powerful test

2. rejects Hy if X < a.
3. rejects Hy if X < .
4. has power Va. "

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

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

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

114, Let Y3,Y,,Y; be uncorrelated observations with
common variance g2 and expectations given by
E(Y}) =60+ 6y, E(Y;) =6+ 6,, E(Y;) =
6o + 63, where 6;s are unknown parameters.
In the framework of the linear model which of
the following statemen (are) true?

1. Eachof8,6,,6 3 is individually
estimable. Q

2. Yilo6iise le.

3

X 91 -0 91‘@93 and 92 — 93 are each
estm@
4, TI@ r sum of squares is zero.

115. Y~N,(XB,0*) R faar, @i x
k+1<n & nx(k+1)3TGg & AW
%ﬁw&zﬁmmmmn
fb’ fawma iR A I AT TS

&

. cov(B) = o%X'X

2. paur ¢ w@dad: dfea g

3. 6402 % fav gaisa B

4, G =YAYSTE A Sfd (n—-k-1) &
T SUYFA I ¢

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

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

2. fand &2 are independently distributed

3. &2 is sufficient for o2

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

116. |3ff | & AT EX) =u=E(,), Var(X) =
0% =Var(¥)) aur Cov(X,Y) =pc® JFd TH
BT vyumeg dTT @ wed TR aRfew
gfags (X3, %), ., (X, Y,) T O #e R
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116.

117.

117,

A,6* AT p HHA: u,0* AU p F ITUdH
gIR&ar IMHo F Afese = ¥ 3k

S§ == E?=:(Xi -X)? 5‘3 = ¥ - Y)?
aur
Sxy = T - X))V, - 7) &1 &

. X, -Y,dur X,+VY, &@aT &

=Yg aivyae2=1c2 2y A — 25xy
2. h=y(R+1&* = (S} +SD.p=F%
3. G%(1+p) == (S} +SE+25k).
4. 82(1-p) =5 (S} +SF~2Sm).

Consider a random sample (X1, Y;), ..., (Xp, Yn)
from the bivariate normal dlstrlbutlon with
E(X) = pu = E(Y), Var(X,) = g% = Var(¥,)
and Cov(X;,Y;) = po? forall i. Let 4,42 and
p denote the maximum likelikhood estimators
of u,0% and p respectwely Also,

S% = X (X — X2, (G —=1)?
and

Sxy = ?:1()(:‘ _f)(yi == 17)-

Then

1. X; —Y; and X; + Y; are independent.
2. 0= +7),62=_(S}+5P.p=
3. 62(1+p) = 5= (S} + 5% +250). @)
4

-~ ~ 1
! 32(1—p)=5(5§+sﬁ—2§<®

25,
+.54

A &F v, 0, Y, Y, &G FautaATa:
e AFS TAHTT | A & frger
Iy &ife 2 & &

1 B REREN\G

S +Y3$+ ot B
2. K Yzz].

Y2 Y

" Y2 + Y2 0 ]

' 0 Y4 Yer
" | Y24Y} YWY+ Y2Y4]

"o nn+ry, Yi+v:

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

118. 7= & 2= ((0y))

118.

119.

AglaSem Admission

Y2 + Y2
Y7+ Y]
3 —le YZZ
AR
Y2 + Y2 0
0 Y + V2|
[ Y2 + Y}
\AZERAA

Y7 + Y
Y + Y2

YZ + Y2

nxn ARG Td U
faRaa regg & y # 0\ i) &

T gieer &1 T@EwEIor

Jj & T o2 & (ij)at agq arer

%\(9‘3?;,;#?%;% & (ij)at 39gq arer
>, T

LetZ = ((crij)) be an n X n symmetric and

positive definite matrix such that g;; # 0 for all

i, j. Which of the following matrices will

always be the covariance matrix of a

multivariate normal random vector?

l. 3

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

3. The matrix with (ij)th elementf— for

Ul

each i,j.

L ¥

@& gfaArT

i=u—p+e6

L=~y +e;

Va1 = Hn-1 — Hn + €nq

Yo =Hn— M+ 6,
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119,

BT py, ..., i ITHATT ST & AT €1, wur, En ATET
00d HE 3T STHRT & WY F@EgdaR §
W AR A & (Y, Y, -, ¥,) & w9
WRAIR 7 =-F0, v, ¥ et & @ e
u?r%v
- R EEY) =0, ¢ & W srawa gA E
2. Wy~ py F ASAA WESF 30T A
,+ Y, 8l
3. My =y T ASAA QF 3=faT srwas
- ¥ gl
4. W W@F T dypy + -+ dy,, HFTAT
gl

Consider the linear model

Vi=m—p+e

.Yz SH— U3t e

Vi1 = ln1 = U + €n4

Y =tn —py + €,

where y, ..., i, are unknown parameters and
€1, ..., €x are uncorrelated with mean 0 and

common variance. Let Y be the column vect
11, Ys, -, Y,) and ¥ = i—E?:l Y. Whid@

the following are correct?
I. IfE(c'Y) = 0, then all clemen!{& are

equal.
2. The best linear unbiased stigﬂ)r of
P1— p3isty + 1. &’
timator of

3. The best linear unbi sti
Ko —pgisY, — @
4. All linear functg 11 + -+ duyu, are

estimable.

31

120.

120. Let X (t)

K
\6 3,
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U M/M/C HIR 97T & §87T ¢t 9T a9 &

TR B TG X() ¥, € =3, 30T A

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

HiT-TA TEY &

L. {X()} UF SaaT vF #OT 9iFar &, 3R
AT T FIOT ARG F @y

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

3. A a<3ut ar mm%
& WY UH gl

4. mrw% arel Tgehi Y FE@AT

N

ber of customers in the system at

time ¢, /M/C queueing model, with

ival rate A > 0 and service rate u > 0.
&the following is/are true?
{X(£)} is a birth and death process with
constant birth and death rates.
If {X(t)} has a stationary distribution, then
A< 3u.
If A < 3p, then the stationary distribution
is a geometric distribution with parameter
A
a‘.
4. The number of customers undergoing

service at time t is min {X(t), 3}.
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