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1. oot wedt & Wt &, ) OF A 0F e A\—/ B
D
1
2

FH A gafeyd T g1 FE 3ca] N Ul

A. wfaar & g

B. Al R =Y 1 S s

C. FTHI, T HER F 3 4 s

D. 9g §ARE

1. AB,CD 2. CB,D,A 3. AB is the diameter of a circle. The chord CD is
3. A,C,D,B 4. C,D,B,A perpendicular to AB intersecting it at P. If CP =

2 and PB =1, the radius of the circle is
1. In each of the following groups of words is a

C
hidden number, based on which you should
arrange them in ascending order. Pick the right
answer: P
. Tinsel event A k/ B
D
1

Man in England
Good height
Last encounter

AB,CD 2 O
4, C

“w-oOow>

B,D, A
A,C,D,B »D, B, A

2. 7 R omam n@ uat ot § Aife i
m+n+mn=118

A mAnF AT E 4. T A 1 cuarurcHS T & FoT e FwT
1. Jefadad: fAuiRa & g T AT &2
2. 18
3. 20
4, 22
2. Let m and n be two positive integers such that 130
m+n+mn=118
Then the value of m +n is
l. not uniquely determined 130
2. 18
3. 20 130
4. 22

3. ABUS gcd &I &01¥ gl SMar CD, AB & & ¢
aur 38 p W wfawdeg Far g1 3fg cp=2 3 40 4. 30
qurpB=1 & o ged ¥ BT &
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4. What is angle x in the schematic diagram given

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

5. 40 f@enfsat & v wqp @ 11 ARy #7
fre &7 & 9ot &1 R 309 & oF @ A
*W%mﬁgﬂm%lmmﬂ?
Hﬂ?’?iﬁgﬁm%:
{ﬁm‘ﬁ(r:)ﬂﬂﬁﬂag, m ST q p Dt
E‘fgﬂ?‘fﬂ:gmafﬁa]

L (3) 2. 11(3)
3. 29(‘}'2) 4. (?3)

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

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

- () 2 11 ()
3. 29(3) & (39
6. NG AT Y& A g¥ 39 U e afRyor Ay
WE 354 &, N & A qf 41 3R, 3k v
e 3eR & &, S 3o g A W A
T & ¥ Rg A oAl g A8 ¥ e A
FIT AT T &2
I 39 3eadl e & &)
2. 39 gdf Memd & §)
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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

mwﬁwm@w 4 AT O TH
F TH 3HCT dN FR UR FE@ ¥ FR S

afF 7m/s &1 IR FET FT THERT
1. 4/7s 2. Ls
3. 7M4s 4. 10/7s

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

1. 4/7s 2 15

3. 74s 4. 10/7s

e ® # 40 @he mfyar § g wdsT
T A 40 Fer e EoF ¥ gw FS
mﬁﬁﬁwﬁnmfaﬁamﬁ‘{&m
Premar Smer &1 3w ¥ AeRowa: T
T g Aot @ F A amw R S ¥
af & Aaa=r & g Mfaw § ow &
&Toir Mot i Fear

. & # ghe MAt fr dear § g7
2. 'F # whe miadt fr g ¥ e
3. 'F # | Mfordt i oI ¥ w4

4. & T gEem ¥ wfAuiRa

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

information

gl & RS, sAe@r & AR a9d i 10
X 9 Ao FRIER ofgdt & ey F Ry
FACIWT W A, 6 W W A, T HHRSH

ged T A; | gfeedt & aa%al 1 F7 §
1. A1{A2< A3 2. A1=A:> A;
3. A1>A1= A3 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=A Aj
3. A>A=A; 4. A>A> As
afe; aN =S
eF=1
gH=M
%, ar nS=>?
b T 2. A
3. L 4. K
If aN =8
eF =1
gH=M
thennS = ?
L. “F 2. A
% 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 F FoT 76T g ar ¢
d B ¥ YOI, “AF FT Iea e

B SaTe feam, “A & g1 ar ar 3yer i
. A 2. B
3 € 4. Ffaeifa

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

B replied, “A said No™.

So, who is the liar?

1. A 2. B

3 € 4. cannot be determined

B R & & gedg gag & @ ogwa:
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
e g

. AWRWE 2,
3. BER WEg 4

AFTT @R
B mw Y
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13. 14.

h
\\h_,/ 7/’/

S
Two ants, initially at diametrically opposite
points A and B on a circular ring of radius R, i B - .
start crawling towards each other. The speed of 00 1004 86,2002 3508 2618 Ak
the one at A is half of that of the one at B. The Yo

point at which they meet is at a straight line . X )
Histanss of Based on the graph, which of the following

3R statements is NOT true?
L. RfromA 2 2 from A 1. Number of gold medals increased

3. RfromB 4. 2BeomB whenever total number of medals
¢ increased
14 2. Percentage increase in gold medals in
' o W 2010 over 2006 is more than the
corresponding increase in total medals
3. Every time non-gold medals together
account for more than 50% of the total
medals
4, Percentage increase in gold medals in 2010
over 2006 is more than the corres-
ponding increase in 2002 over 1998
26 ‘ 15. U RUfAs 3R arer @atar 1 x 1 x 1 em’
13 e
o ~<8_ 27 V4 T Ul WUST FI FHFL cAAUT Fh qAdr
1950 1994 1938 2002 2006 2010 2014 Srar &1 @l v #ir 92T 4 x 4 cm? FT TH
veer T ¥ | WG A e 0.5 em ¥ Rt
Y@ & UK ) a7 #Y B P Fuat ? ;";'mi Veret omL mi““g”f?
¥ Fl-ar FE AG 82 3. 36 4. 40
I ol wet f T wEwr A iy g8, Tl - _ '
veat 9 wwar a8 15. 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

2 2006#@31?1#4:30?‘:33##2010#

§'§ gfaera gfE, & JeHt A §'§ i g of cach step is 0.5 em. How many blocks are
¥ #OsF required to make the toy? ]
5. AR e v Y o, 3 5 3 i 10
gea F TE F 50% F FR F A
@ B 16. DNA # HIeT 4 &7, HU A, T. G C
4. 2006 For= # 2010 F Faof gt A & ITHEA F I H F G YW C F I
g§ yfarra gfg, 1998 1 o #2002 FAW E, dU AT T & 3q9rd 8 §7 &

# gs wa Ry @ e ¥ 7 DNA @ & @ frwd @
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16,

17.

17.

18.

18.

TaqA fafduar gefr g & &R® & fav
IedaA gaa fafafe)?

. & 1000 T &1, 10% G Jod

2. oET$ 2000 AT &TRS, 10% A T
3. SET$ 2000 ATer &TR, 40% T Tod
4. €S 1000 aTel &TRH, 25% C JoFd

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

1. length 1000 bases with 10% G

2. length 2000 bases with 10% A

3. length 2000 bases with 40% T

4. length 1000 bases with 25% C

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

1. 6 2. 3

3.5 4, I

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

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

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

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

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

1. Rs.900 2. Rs. 800

3. Rs. 1000 4, Rs.911.25

19.

19.

20,

20.
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U&F UH-HIAFAT T ST 3Tad #H 70% T
¥ ¥ &1 I 3uF I 3afafee & 10% Fr
AHEA BT §, A 3TF LT H FIT

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

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

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

) @ x—4=x*—44F& QP 97U L
&)

B) AT (x—4)=x—4)(x+4)
A gut # (x — 4) FT g,

(4) 1=(x+4)

() ar x =-3

HlT AT FEH T &2

. 182 2.

3. 374 4,

283
475

Suppose

(Hx =4

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

Zero)

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

DH1=(0x+4)

(5) Thenx = -3

Which is the wrong step?

. 1to2 2.

3. 3to4 4.

2t03
4t05
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HIT \PART 'B'

(UNIT- 1 |

21.

21.

22.

22.

23.

A & f: X - X afF Tl xeX ¥ v

ff) =x & a

. f U qur ImeoRs ¥

2. fUSH R, g HeoeH A

3. f3TeOTEH § Og Uk Fgt

4, g T G & £ eors T
TSHET Tl

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.

AW 6 R 7 —2f' + f = 0 F7 FATT
FA ¥ A TR IHTFAAT Bl Fr FARE v
g ofenfa wt & v R2, T() =
(£(0), £(0))

& ganrT| AT

1. USEr qUT IOEH|

2. UHHr W HeoeH e

3. 3TeoTE® 9 THR A

4. & A IOICH, T THAT|

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

1. one-to-one and onto.

2. one-to-one but not onto.

3. onto but not one-to-one.

4.  neither one-to-one nor onto.

@ ig
i 2x
lim= | e~t*dt
x=0X
x

23.

24,

24,

25,

25.

26.
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Your Personal Exams Guide

. T yfdae =gt &

2. 3d B

3. S H¥AcT & 9UT 1 &F AW B
4. T HEAeT & IWT 0 F WA ¥

The limit

1 2x
lim= | e~t*dt
x-0Xx

x .

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

T T A 5w
A &

e

s i
3. e 4, 1 +5
The sum of the series
1, 1+2 14243
TR s T requals
1. e 2. =

3e - e
3, 5 4, 1+ %

R* & fae sqweqeadt # & siq-a1 wea &
(R* 1 FH-T Wifeufadr & wasr #)

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

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

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

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

Which of the following subsets of R” is

compact (with respect to the usual topology of

R™)?

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

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

3. {Guxgexp)ix; 20, 1<i<n)

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

IR IOTH A RYH A F v wgua

F g TIfRw
I FA-JFHA & qaas 7ol

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

.. 7 2. 13
33 4, 37

26. A polynomial of odd degree with real 0. AW TUS 4x 4T T 87
coefficients must have T*=0 % & F1<i<4 & @AT
;- at leaslt one real root. ki =dim Ker T' &1 A ky S k; < k3 < ks
. no real root. = s
3. only real roots. T; ﬁ;{ p :ij m—ﬁzﬁl £ 5w :Ei‘f?
4. at least one root which is not real. 3 2 ; 4 ; 4 ; 4 4: 5 ; 3 g 4 ; Y
27. AW & AB nxn3egE £ FT # ¥ Fia- 30. LetT bea4 X 4 real matrix such that T* = 0.
| (A*B%) & 3T & TAE §? Let k; := dim Ker T? for 1 < i < 4. Which of
1. (trace(AB))? 2. trace(AB%A) the following is NOT a possibility for the
3; trace((AB)z) 4, trace(BABA) sequence ki <k; ks < k4?
27. Let A, B be n X n matrices. Which of the l. 3<4=<4=<4 2. 1s3s4s4
following equals trace(A2B?)? 3. 2444 4. 2=3s4=4
1. (trace(4B))? 2. trace(AB%A)
3. trace((AB)?) 4. trace(BABA) 31. U& 4x4TEdas g AF QA o9 |,
A f&F T:R*- RY, Tv=4v, ¥ &G
28. A fF 4, aredfes gfafeedt arer sfd n & w YR IEROT ¥, el & R* # 4x1
m X n HEUE &1 Fel HYA H Toi: arEafas Mgl F FHTAT AT 1 A F
I FRl b & AT Ax = b 1 @ & & RU e R T REedt F fees R
2. Ax=0%F F¥ & T &l Image(T) T Image(T2) $Y RAATY Faer 2
3. W Ax=b T & & MA@ | & (T AR wafe F A & §)
afgdr g1
4. yA=0FN R y § v, @0 000 x o 0 0 % O
y', @i y & aiad & @fdse Far g L a=J0 0 % s o, {0 0 + 0
0 0 0 = ' 0 0 0 =
28. Let A be an m X n matrix of rank n with real o 0 0 3_. ;g g g e
entries. Choose the correct statement. 0. 00
. 0 0 0 O |0 0 0 O
1. Ax = b has a solution for any b. 3. A= 0 B D 4. A—O B s &
2. Ax = 0 does not have a solution. 0 0 0 lo 0 & &
3. If Ax = b has a solution, then it is unique. ) ’
4, y'A = 0 for some nonzero y, where y’
denotes the transpose of the vector y. 31. Given a4 X 4 real matrix A, let T: R* » R* be

29,

29.

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 g g LA g g * g

space of solutions of Ax = 0? = ¥ s = ¥

P 1 A 0 0 0 = 2. A 0 0 0 =
0 0 0 O 0 0 0 =

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)
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0 00 O 0 0 0 0

10 0 0 0 (0 0 0 0

3 AQOOU* 4.A00**
0 0 = 0 0 0 =*= =«

2 T H Y ATTREAR TF F F T

32.

mi?m:rx%?
e f(’;) s (xiy)

1(2)=G33)

. 9(5)= (%)

2]

1. ®E=f
2. AT g
3 AT h
4. | FAAIOT f,gAUTh

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

s ()= (t)

b. g G ) = (x?y)
)= G3)

o

1. only f

2. onlyg.

3. onlyh.

4.  all the transformations f, g and h.
(uNIT-2 |

33.

A fFC WS & aEaafd Hegarer gHarr
woet ¥, s, £ e Sl 20 &
WATUIS Il &1 Bt

of of

dx l('iy
wed
“ox " 'ay

10

33.

34,

34.
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gaurh, gl grAFThe HaAd 21

g BAIfhE ¥, W h & gratAfhe g
$r HTEFITHAT TET &l

h @A, &, W g F Frahs g
#r TG HAT e gl

ANl g TUT h T BeA F TIUHA §|

Let f be a real valued harmonic ﬁmction on C,

that is, f satisfies the equation
Define the functions

U
T ox ay
f
6x ay
Then

f 2f _

1. g and h are both holomorphic functions.
2. g is holomorphic, but h need not be

holomorphic.

3. his holomorphic, but g need not be

holomorphic.

4. both g and h are identically equal to the

zero function.

ZZ

422
|lz+1|=2
1. 0.
3. 2mi.

22

4 — z2
|z+1|=2
1 0.
3. 2mi

12

—2mi.

-2,
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35. AW % D TRTH (wy, ., wyo) T TH
AT &, T8 wie(1,23), 1<i<10@
Wt wa B i1<i<9 & T & @A
g &1 & D # auar f T §

1. 2% 41, 2. 21041,
3. 34l 4 R4
35. Let D be the set of tuples (W, ..., Wyg), where
wie{1,2,3), 1 <i < 10and w; + W44 isan
even number foreach i with1 < i < 9.
Then the number of elements in D is
1. 21 +1 2. 21041,
3. 3041 4, 31 +1

36. wHTIT {zeC|z% = -1, z* # -1 gAY 0 <
k < 60 % AT} & fFaer aad &2
1. 24, 2. 30.

3. 32. 4. 45,

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

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

37. GEUEIRAT @, FE 108 F HE FHE H
HET &

1. 12 P
3. 6 4.5

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

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

38. AW @& R, 0T Z[x]/((2 +x+ D +x +
1) ¥ aur R & 2 ¥ Sfaa ursaet [ ¥
g R & IOARITETRT FT 87
; M4 3 2. 32
3. 64 4. Fed

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

1. 27. 2. 32,

3. 64. 4. Infinite.

11
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39, TUTEEITRAST 2! g U AT & e A
e §

L & 2. 4

3.9 4. 100.

39. TIl'ég number of subfields of a field of cardinality
2" is

L. 2. 2. 4.

3. 9. 4. 100,

40. 7F B, W a1 & v, R? W ¢, T RAga

afrar &, e Few feg (n,0) @ B
n & @A gl

C=UCn

n=1
T TR
1. {(x,y)eR*:x >0 Tl |y| < x}.
2. {(x,y)eR*:x>0dur|y| < 2x}.
3. {(x,y)eR?*x > 0T |y| < 3x}
4. {(x,y)eR*:x > 0}.
40. Let, foreachn =1, C, be the open disc in R?,
with centre at the point (n,0) and radius equal
to n. Then :

C=UCnis

nz1

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

(uNIT-3 |

A B a b € RATF a? +b% # 0.7 SR
HHE

du du
a;+b$—1, x,y eR

41,

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

. TH Y HOE g § I a A bEF F
2. FE EA Aol Bl

3. U AT & ol

4. eiad; FE & &l
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41.

42,

42.

43.

43.

12
Leta,b € R be such that a2 + b2 # 0. Then
the Cauchy problem
a g—:-f-b%: 1, x,y eER
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:R SR, f(x) =aq, + a,x + a,x?
T TR g t ag,a;,a; € R dUT
a,#0 | gfg
By = [1, f()dx = [f(-1) + f(1)),
Er = [, f)dx = (f(=1) +2f(0) + F(1)) &
TUT |x|,x € RFT foR9UeT AT & ar
L |E| <|E| 2. |E| = 2|E,|
3. lEﬂ = 4|Ez| 4. |E1| = BIEZI'
Let f:R — R be a polynomial of the form
f(x) =ag+ ax + ayx? withag,a,,a, € R
and a; # 0. If
Ey = [, f(@)dx ~ [f(=1) + F(D)],
E; = [, f()dx = 1 (F(=1) + 2£(0) + £(1))
and |x| is the absolute value of x € R, then
L |E | < |E,| 2. |E| =2|E,)|
3. |E1| = 4|E,| 4. |E1I[ = 8|E,|
HHIHS FHFET y(x) = 2 [ 3x - 2t y(t)dt,
TS 9 A & |ry @
. Fad & e g ¥
2. & ¥fweOw g #)
3. @ ¥ aw affaae et §
4. Fg HNIOF TEar T8
The integral equation
y(x) =2 [ (3x - 2)t y(t)dt, with A as a
parameter, has
1. only one characteristic number

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

44,

44

45.

45.

46.

46.
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A & R A gEer
Y +2y=f(x), y(0)=0, gt

_(l, 0<sx<1
f@) = {0, x>1
T UH HAT §F y(x) I
A y() s e
1 sinh (1) 9  fosh(1)
. = . =
sinh (1) cosh (1)
3. = 4, -—"‘Ez

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

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

Then y(%) is equal to

1 sinh (1) D) cosh (1)
’ e3 ' el
sinh (1) cosh (1)
e? ’ e?

A& WRET dfa=w oI AB @ BC W
fal, St AR AT ¢ qur B w s g
SIS ¥ 3§l @ B & w@nsy AR ar

9
. 3 2. 4
3. 5 4. 6

Consider two weightless, inextensible rods AB
and BC, suspended at A and joined by a flexi-
ble joint at B. Then the degrees of freedom of
the system is
1. 3 2. 4
3. 5 4, 6

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

2. y = xsin(x + %)
3. y=x
4 y=x+§

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

l. y=uxsinx

2. y=xsin(x+ E)
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I

3. y=x
y=x+

Lk

47. 9R@% AT gHEEAr

LR L. @ Jo~2
6x+26y_0' u(0,y) = 4e~%

X faamy ar w(1,1) =1 A9 &

1. 4e72 2. 4e?
3. 2e7t 4. 4e*

47. Consider the initial value problem

ou  ,0u _ = 4p-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
| W UFH Afgdfirga g afT a<0

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

4. FIUF FRAT T & T 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 ifa = 0
4. a unique solution ifa > 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.

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.
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50. A & X,y @Ay aefeos W ¥ aur

50.

51.

51.

52.

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. 00 = e (i (D).

s 0w =eo(Yu ()

. 00 =eo()y ()

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

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

. 6(t) = e Btp2t)(-2t).
2 00 =ep(u (),
5. 0=y (9.

4 6@ =e9(3)y(3)

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

l. X UH ARG de g A1fev)

2. X YF g =gl

3. X T °edcd gl Aol

4.  X*WH W BT ARCY

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

X must have a symmetric distribution.

X must be 0.

X must have a density.

X2 must be a constant.

Bw

{N():t > 0} U= carar gfwar g, a1fd 41> 0
gFI| A & X, =N(n),n =012, F&=r &
¥ P @ T

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.

14
3. {X,) FT UF TdeH Fe gl
4. (X,) U HTYRONT AT H@eT B
{N(t):t = 0} is a Poisson process with rate
1>0. LetX, = N(n),n = 0,1,2,--- Which of
the following is correct?
1. {X,}is a transient Markov chain.
2. {X,}is a recurrent Markov chain, but
has no stationary distribution. 54.
3 {Xn} has a stationary distribution.
4.  {X,} is an irreducible Markov chain.
A & FO 2109 0<p<1& fow x~
R (np) & a Y~@m@t ), FEA>0 F
fow A=t & E[x]= E[y] |ar
k Var(X) = Var(Y)
2. Var(X) < Var(Y)
3. Var(Y) < Var(X)
4. npaU A F AE W AR var),
Var(Y) ¥ 30 a1 &7 & d&ar gl
Assume that X~ Binomial (n, p) for some
n=1and 0 < p <1 and Y~ Poisson (4) for
some A > 0. Suppose E[X] = E[Y]. Then
1.  Var(X) = Var(Y)
2. Var(X) < Var(Y) 35.
3. Var(Y) < Var(X)
4.  Var(X) may be larger or smaller than
Var(Y) depending on the values of n,p
and A.
A F X, X, X, N(u,o?) @ Rerer amar
TF Fefeow ey 8, SE pawr o I
€l Hy:p=2FaTH Hy:p>2 Y807 §AEA &
aﬂ ﬁ ﬁmt l m % xllxz,'",x?* m
A 1.2,1.3,1.7,1.8,2.1,23,2.7 81 I &A
UHFATA: AFATA GUETOT T 3GAT HY, ar
T # | *ia |1 F@ar
1. 5%au 1%« Afedar TR W H,
R T e § S5.

2. 5%TUT 1%aW QriEHar TR W H,
IR fRar Sar B
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5% WIYHAT TR W H, 3EEaR Far
ST &, W 1% WA TR W
R fRar Frar #)

1% BFAT TR W H, ITFR Far
ST &, WG 5% wdwar TR W AR
T Smar gl

Let Xy, X5, +*-, X be a random sample from
N(u, %) where u and o2 are unknown.
Consider the problem of testing Hy: pt = 2
against Hy: u > 2. Suppose the observed values
of x4, x5, ,x7 are
1.2,1.3,1.7,1.8,2.1,2.3,2.7. If we use the
Uniformly Most Powerful test, which of the
following is true?

1.

2:

3.

4,

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

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

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

A R X, |6,~N(6,02),i = 1,2 T&aTa: sfea
¥l 9F de & e 6, AW 6, TAIA:
FAUHAS: dfed N(u,12) §, &1 o, u aur
2 AT g A e F F FlAan, x, qwr X, &
39i dear R F wE B

1.

X, TUT X, T U4 FAUTHATAS:
N, 12 + ¢?) kT g1

X, qUT X, GOHead: §feq A8 §

X, T Xy, N(u, 72 + 0%) § WG & T
e Bl

X, TUT X, Yoweda: dfea § Wy
FEUHAT: dfed JEF £

Suppose X, |6;~N(6;,0%),i =1, are
independently distributed. = Under the prior
distribution, 6; and 6, are i.id
N(u,t2),where 62, u and 12 are known. Then
which of the following is true about the marginal
distributions of X; and X,?
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56.

56.

57.

57.

15

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

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

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

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

e Vi =iB+e,i=123, T@ &, 86 FAW
£210 S
FEaaa: dfeT 8, W R @ & ¥ g
B & Asaan QS 3ANTT 3T §0

Y1+2y2+3y3 i( y2 }'_3)
1. TR 2. oWt +5)

3. }'1"'}'2"')':1. 4. 3y1+2yz+y3
6 10
Consider the model Y, =if+¢,i=1.23

where &;,&,,&3 are independent with mean 0
and variance 02,202, 30 respectively. Which
of the following is the best linear unbiased

estimate of §?
1 Y1+2y2+3Y;
y e

2 )

3 Yityatys
5 T

4 3y1+2y,+y3
: 10

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

R

i=1

F BRI I W Y & gufaew & &

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

58.

r

1. 1. 2. I+%—.
! !
g et 4 &
mnm n

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

aur WRUT ¢%,20% 302 F WI g
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n
S
i=1
(1 denotes the n X 1 vector with all elements 1.)
. L 2. I+
11’ 11’

At F kFaRar §, & 0F N = kM SFiat F
/Y, {HT M & i" TaX F AT n, &
s yfaed @we, sfavua & gy qur odf
((=12-,k) Td & g1 7} gfged &
FIYA W & AT F oy, § @A F:Y
gfenfa & &

= = N AR
Vo =2 Zle, i TUT 5, = L=

A T & & FI9-97 TG FHA: TEr 87

. §afe A & Qe g, 3@f@ad § w/g
Y FATRAT T &l

2. gARE AT ¥ QAT 5, 3w 767 &
R J FARAT &

3.  y,du j,, a1 gARE Areg & fav
AT B

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

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

o » - g
7o = 23K 5 and 3, = 2=t

n

Which of the following is necessarily true?

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

2. ¥ is not unbiased but %, is unbiased for
the population mean.
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59.

59.

60.

60.

3. Both j; and ¥, are unbiased for the
population mean.

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

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

o gaw A # ¥ Fl-9 T8 & g
(b-1,k=24,b—kk,A).
(b,v—k,v,b—1,b—2r+A).

("“’;”,2, vv—1, 1).

(kl b, ?‘, v, 11 T 1).

ol

Consider a Balanced Incomplete Block Design
(BIBD) with parameters (b, k,v,7,4). Which
of the following cannot possibly be the
parameters of a BIBD?
1. (b-1,k-=Ab-kk,A).
2. (Mbv—-kvb—r,b—2r+2).

v(v-1)
3 (—Z—.Z,v,v—l.l).
4. (k,b,r,v,A-1).

A F Xy, Xy, o, X, TAATA: TUT FEUTHATA:
iRa aefRes = § S A - & @y
U TR S &

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

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

0 A &

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

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

Let S, =Xy + X, + -+ X, and N = inf{n 2
1: 5, > 1}. Then Var(N) equals

I L 2. A

3. A%, 4, oo,

16
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1T \PART 'C'

[UNIT-1 |

61. n>1% fauw, # &

gn(x) = sin? (x - i-) ,xe[0, )

aur fo(x) = [ ga(®)dt E1 A

. [0,0) W Regad v G f T {fp}
FfFERT gar 8, W [0,0) R
THHATAG, JHERT FE g

2. [0,00) W fegad et o voet o
(f,) IHERT 76" gl

. [01] T {f,) HEEAES: HRERT gar §

4. [0,00) W {f,} THEATAT: HHTRT grar gl

61. Forn=1,let
i 1

gn(x) = sin? (x - ;).xe[(), 00)

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

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

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

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

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

62. Al & o U& U aEdfds @& gl e
AT F ¥ Pl G HFE

1. f;‘%dx.

2. f:-v,%dx.

T

4,

xlogex

w@ 1
fs x(loge x)2 dx.
62. Let a be a positive real number. Which of the
following integrals are convergent?

. [*Lladx

0 xl“
a
_ro ﬁdx.

2
0 1

. [ J.m?‘%xdx
o 1

4 fs pr e 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}]

1' S=[(x’y)|x2+y2=1}

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

3. S={Ix=y}+ {0 ]|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}
S={(xy)|x*+y* =1}
S={x»|x*+y* <1}
S={Exlx =y} + {(xy)|x = -y}
S={@lx=y}+ ((xy)|x=y)

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

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

2. {fIf:{1,2} » N}.

3. {fIf: (1.2} =N, F(1) < F@)).

4. (f| AN - (1,2}, f(1) € F(2)).

el il il

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

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

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

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

4 Ul FN- 12 F(D) < F))

A & R & aRag B f &, aur

aeR&>0 & fAT

A 6, w(a, 8) = suplf(x) - f(a)l,

xela—§&,a + &].

ar

l. w(aé,) <w(adb,)ifd, <4,

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

3. limg.o, w(a,8) F HiTaea $T GG Far
e &

4,  limg,o. w(a,6) = 0T TJUT Fad IR «a
W f Had gl

17

65.

66.

66.

67.

67.
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Let f be a bounded functionon R and a ¢ R.

Ford > 0,

let w(a,d) = 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. o4+ w(a, &) need not exist.

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

n22& A0, A &F q,=—— ¥ A

nlogn

L HTHEA (@), e &
2. A §=,a, FHED &

3. Aol §2, a2 3 ¥

4. R ¥, (~1)"a, T

1

Forn =2, leta, = oo Then

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

The series Y-, a2 is convergent.

The series Y5-,(—1)"a, is convergent,

- e

A {ao, a,,ay, ...} TEATIS G &1 vF

ITHEA ) R o k21 & T, F9 s

sn=YRoay ol T FEHE A I FF T 7

&2

L 3 lim, o5, &7 3B & & £5.0
# y3f¥aca &

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

3. W ED_gan F Hw &, @ limyw 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?

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

not exist.
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3. If _E;,‘Lﬂ 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,y)eR™ x R™.

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

69. AW & f:R" - R" UF HAT oA & arfF
Jan 1f()]dx < o0 R
W%Awmﬁmnxnmw
g TU x,yeR" & AT AW & (x,y), R* T
AAF R 6 Afese wwar &1 ar
Jan F(AX)e'YXdx =

L o fGOENU 0t

9 i(aTyx) _dx _
2. fk,, f(x)e TR

o f0) AN yx) gy

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

18

69.

70.

70.

1,
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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 le’l f(x)e ]detAI

> iATyxy _ax

3. J‘:mn f(x)ef{("T)_ly'x)dx.

5 Sy ettt S

UH nxnWFAH IEGg A, A =1, (nxn
TCHAF g, @l k UF O QO > 18) &
AU T | 7 & A4 &7 o
IfATETOF AT 1 7 B O P FuAar F
q FlA-T 3aTFa: Ty

. A fawoia &

A+ A2+ + A1 = 0,n X n YT HISTE

tr(A) + tr(A*) 4+ -« + tr(A*") = —n.
ATV A gD =

&= b

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

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

integer > 1. Suppose 1 is not an eigenvalue of

A. Then which of the following statements are

necessarily true?

1. Ais diagonalizable.

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

3. tr(A) + tr(A®) + -+ tr(A"’“‘) = —n.

4, AT+ A 24D =

A R 3 x 3 arFdafs et AT FHTT

10 0
S &, ATA=(0 0 0)3?'81?1] ar §Heag S
000
Fdfase Fxar §
U ITET HTegE

!
2. Sfd 1 # wF Mgy
3. Sfd 2 & U 3Megg
4. wH AR favw gafAg negg

$/15 CRS/2015—4AH—2B
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71. 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 =

72. AW & S:R" - R", UF R aeR,a # 0 &

T S(v) = av Rar smar &

A & T:R" > R" U RS FOaRor § arfy

T & W &Fa: Taay sffeas algt #v

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:
faeot 781 &, g 39 g §

4. BF WG T & 3egy fawot §, g B
& HIET (T - S) 1 H1egg ol w8t B

72. LetS:R™ = R" be given by S(v) = av fora

fixed aeR, a # 0.

LetT: R™ —» R™ be a linear transformation such

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

independent eigenvectors of T. Then

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

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

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

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

a b ¢
73. A & A=(0 a d)t’ih' 3 x 3 3R &,
0 0 a
SET a,b,c,d QUi &1 & g qrar =i

19
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g a#0,a TH TgIC peQ[x] ¥ AT
AFT GHA p(A) Bl
& SgUS qeZ(x] & foT, 3megg

q(a) q(b) q(c)
qA)=| 0 q(a) q@)| &

0 0 q(a)

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

a 0 ¢
AW(O a' o)*amc“a?m
0 0 d
wAfafAF7T Far

a b c
LetA=|0 a d|bea3x3matrix where

0 0 a

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

I5

If a # 0, there is a polynomial peQ|x|
such that p(4) is the inverse of A.
For each polynomial geZ[x], the matrix
q(a) q) q()
gA)={ 0 qa) q@) |
0 0 g(a)
If A™ = 0 for some positive integer
n, then 43 = 0.
A commutes with every matrix of
a 0 ¢
the form (0 a o0 )

0 0 a

xeR&F T A &F p,(x) = x" aur
# = span{po, py,pa, .} Bl A

I

R W 4T areafas A« Tad Gorar &
e gARE p B

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

R W g Faa waar $r gy gafee
#w‘t‘@w:wr—iﬂngm

{po, 01,12, .} B
Bl soe o ¥ g9y @ #
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74. Letp,(x) = x™ for xeR and let o = 4
span{py, P1, P2, - }. Then L Z(—l)‘ dimV; =0
1. g is the vector space of all real valued =1
continuous functions on R. [ o
2 -1)! i > 0.
2. g is asubspace of all real valued ;( s dimiy -0
continuous functions on R. 4
3. {po.pP1, 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.
i=1
75. e gAMe R? & 3ugAfced s § @
F-a 77. Consider non-zero vector spaces Vy, V,, V3, V,
L (& y 2):x+y =0} and linear transformations ¢1: V; = V5,
2 [(x: y: 2):x—y=0). ¢,:V, = V3, ¢3: V3 = V, such that Ker
3. {(xy.z2):ix+y=1}. (¢1) = {0}, Range (¢;) = Ker (¢), Range
4. {(x,y,2):x—-y=1}. (¢2) = Ker (¢3), Range (¢3) = V. Then
75. Which of the following are subspaces of the % ;
vector space R3? 1. Z(—lj dimV; =0
. {(x,y.2):x+y=0}. =1
2‘ {(x-yaz):x_y=0}' i q:
3. {(ny,2):x+y=1}. 2 Z(-—l)l dim V; > 0.
4. {(x,y,2):x—y=1}. e
1D di :
76. # 6 ATEH GHAONT 4 x 4 TS % ;( L) et
3regE Bl e A @ FA-8 1 A R : |
-~ 4. Y (~1)dimV; # 0.
2. & AR beR*F BT, Ax = b F &F- =t
8F TH & B
3. dim (nullspace A) > 1. 78. A & u TF qEdfasd nx1 @G g &
4, A F TF HFIOF A 0 B Wu=17FH FANYS AT ¢ @ uwu
oftgd &1 TfeRa &t &F A=1-2uu, @
76. Let Abean i:lwertible 4 X 4 real matrix. Which LR 0 FT ACHAF Ty ¥ B et
of the following are NOT true? ~
I. Rank4 = 4. q FiT-A1 TE
2. Forevery vector beR*, Ax = b has 1. ARRT g 2, AP=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. Definc
77. YRR wiew gaAet v, v, v, v, dur {@s A =1-2uu' where I is the n*" order identity

FTAOT ¢V =V, P Vo 2 Vi, b3V o U
arf%  Ker (¢,) = {0}, Range (¢,) = Ker (¢5),
Range (¢;) = Ker (¢3), Range (¢3) =V, W
faam) ar

matrix. Which of the following statements are
true?

1. Aissingular. 2
3. Trace(A) = n-2. 4,

Ak
A2 =1,
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[ UNIT-2 |

79. A & f v §dT e vad &) e Fuwt
AT AT
. f3R § IR far aRwR v aelr d@r

# afefea &

2. fIWE IR fF v FFOEEF
gl

3. fIW E TR S, {zeC: Re(z) < 0} W uRag
gl '

4. fIM § I fF aEafas 90T 9REg B

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

following statements are correct?

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

2. f isconstant if f has uncountably many
zZeros.

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

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

80. §FAY o & fAF 35!30!-'211"' & I # fAE
Q, ={ CeC: [é
3ROT AT (@1 goad: ue aifafafRam))
1 & €
Q, ={CeC: [c‘ 1 cl
c C 1

mﬁmmw:wm.]

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

l. ﬂl = B, ﬂz = 5.

2‘ .0.1 * D, nz = B.

3. Q,=D,Q, #D.

4. Q,#DQ,#D.

prepp
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80. Consider the following subsets of the complex

81.

81.

plane:

1 C

Q, =4{CeC: [(;" 1

is non-negative definite

(or equivalently positive semi — definite)].

o
Q,={CeC: |C 1 C

cC € 1
is non negative definite

(or equivalently positive semi — definite)}.

Let D = {zeC||z| < 1}. Then
1. Q,=D,0,=D.

2. 0,#D,0,=D.
3. 0,=D,0,+#D.
4. 0, #DQ, #D.

A R 1-AFHT I H OF 9598 p &l A
& p& Tl s 3aR andae
={zeC|Im (z) >0} & & ar

. Im ’;(())>0f0rzelm

. Rei ll’(}<0fcrrzvsl!§
p(J

[ 3% TR

(3]

. ImZ

P(ZJ

e (2)
p(z)

>

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

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

1. ImZ2 S 0 for zeR.
p{ )

2. . Re B2 < 0 for zeR.

v( )
3. Im (())>Dforzelt withIm z < 0.
4, Im—= (( )) > 0 for zeC, withIm z > 0.
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82.

82.

83.

83.

84.
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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(l) =0 foralln > 1.

mn
2. f(z) = Oforall|z| =2,
i 5

3. f(x)=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 @& & & 93 @ &

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

2. @), 1</<5F QAT o71() = a())
gl

3. WHTAH (k:a(k) # k) & §H §C&AT &
JTaq gl

4. ATY {k:o(k) =k} & faww d&r &
Haaq gl

Let0:{1,2,3,4,5} - {1,2,3,4,5} be a

permutation (one-to-one and onto function)

such that

o ') <o() Vj1<j<5.

Then which of the following are truc?

l. ooa(j)=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.

A sl & @ Sl gAdvar
a** = 6a + 2 mod 13 &I FATUT T 87

84.

85.

85.

86.

86.

87.
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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,ar
1. yze=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. 2.
3amzxy = 1. 4,

yxz = 1.
zyx = 1.

HE 10 & v FoHg 1 T AT e

¥ FA-FUA FE B FFEaA/EFA?
1+141+2+5=10.

B =

1+24+3+4=10.
3 1+24+245=10,
4. 1+1+424+2+4+2+2=10.

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

. 14+1+4+14+2+5=10.

2. 1+2+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
e 3fTass JursaeT 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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88.

88.

89.
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Let C([0,1]) be the ring of all real valued 90.

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 o0

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

prepp
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quiteht & Head Z W fan, wifeufad o &%

Y, v U 3uEeaT §94 § afk @

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 E&d gl

Fifeufadr r & 7 grzeard &

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

L

Consider the set Z of integers, with the topology

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

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

statements are true?

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

2. Zis compact in the topology 7.

3. Z is Hausdorff in the topology T.

4.  Every infinite subset of Z is dense in the

topology 7.

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

[uNIT-3 |
. x2-5.
2 1+x+D)+ @+ 2+ (x+1)3

+0+ 1% 91. YR A= wHEEr

3. 1+x+x?+x3+x% dy _ 5 2
4 17 e, =Y +cos*x, x>0

mﬁ%ﬁﬁ@ﬁ#m#
gRd godl W ayFoiT g
1. x5 —3x*+2x3 —5x+ 8 over R.

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

2.
3. x*+3x%—6x+3overZ 91
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+3x%2—6x+3overZ

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

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

d
=2 = y2 4+ cosx,

dx

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

2= ()

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

[0, 1/2]
[0, 1/4]
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92.

93.

93,

924.

e o gaa yeeaT oo ¥ fa,
T &7 F Fla-31, z(px — qy) = y? — x2

F UF AT & 67

x% +y? + 22 = f(xy)

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

¥ t+y*+z22=f(y-x)

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

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)

x2+y?+22 = f((x+y)2 +2%)

o P | !~J

we T R YT 0F Had G PR TYUT WLALE.
gq- (1+x2)g+P(x)y=0,xe R &
WFa: TadT gal &1 GAFTT W B ant &

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

2. a<b<cora>b>c
3 B i, B

" al T Bl el

4 0<a<bandb>c>0

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

ﬂ 4 (1 4 72 Q —

=t (143 )dx+P(x)y-0,xE R.
Let W(1) =a, W(2)=b and W(3) =¢,
then

I. a<0andb>0

2. a<b<cora>h>c
3 e _5 __¢

"o dal 1Bl el

4,

O<a<bandb>c>0

@5 dCaTeHs §ATEHS g O 3 AT 38R

mwtmwa?mm&
1. uHes @as

2. frmer & Qs @aw

3. RFga & 1aewmA Faw

4. T3H SR 2faeg WX

24

94.

95.

96.

96.
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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
R RRT § T F7 & Hw faeg F G0 B
FqaE # &, & i afAehe @ & R o
gl ar

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

2. z-3e7 & O Fof F@3or 3= T8 T
3. zfeem & aifeehear awe @y B

4. z- fgm & afdehear aver wy 78 ¥

A particle of mass m is constrained to move on

the surface of a cylinder x? + y2 = 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
& - 4x - & = x —2yisan
dt Y y
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97.

97.

98.

98.

asymptotically stable node
unstable node
asymptotically stable spiral
unstable spiral

il

a+blog{, 0<x<{(
ct+dlogx, {(<x<1

xy"+y' =0 & Qv A7 wo=1 §, s wfa«wt
W F T x>0 y aRag &, aur
y) =y'(1), 3

T Gx,) = |

2
I
ol
ol

naf sl o

S

I

e
nmmnn
orRopR
o N N0 n

i
=R =Nl
AR AaR
o n
O Oom

The function
_f(a+blogd,

G{x:<) "{c+dlogx, {sx<1

is a Green’s function for xy" +y' =0,

subject to y being bounded as x = 0 and

y() =y'(D), if

0<x<?

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

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

Kiy(x,t) &
1. 2%tx—t)? 2. 2¥Y(x —t)3
3. 2*(x~1)° 4 2¥(x-?

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

1 Zx“(x - C)z
2. 2%t(x—t)?
3. 2 N—it)P
4, 2¥t1(x —¢)3

25
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99.

100.

100.

101.

101.
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Goletsh [ = [ y?(y')2dx T GHS S (0,0)
AT (x1, 1) § IERT &,

1. U&H HW Gl &

2. x & & @F v §

3. 9aod H TS AU §
4

QHged FT UH A §

The extremal of the functional
I= [ *1y2(y')2dx that passes through
(0 0) and (xq,y;) is
a constant function
2. a linear function of x
3. partof a parabola
4. partofan ellipse

Bolelsh [ (¥ — y*)dx FT THS S (0,0) TUT
(¢,0) ¥ ISRAT &, & TH
145 g‘éﬂﬂﬂﬁ?%ﬂﬁ a<m

99 FYAdH § I a<n

4
3. QA GAHAR ARG a>
4, 99 oiaH € AR a>n

The extremal of the functional [, (¥ — 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 >

4. strong minimum ifa > m

fadfror arq iR 3add FHAFOT u,, +
XUy, =0%

L. x>0 & fav dedgeha

2. x>0 & fav IfqwealRs

3. x<0 & fav g

4. x<0 & fov AfaRaaRs

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
1. z=2424y
a X
2. z= +Z4p
3. Z2=4(ax+y)+b

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

102.  Which of the following are complete integrals

of the partial differential equation

pax +yq* =17

. z=2424p
a

2. z=24+24p
b X

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

(UNIT- 4 |

103.

103.

104.

A f6 X Ty TadT TEHEY Aaefed W
&, ATCY 0 AT YEROT 1 ¥ AN R Xy @
HATI s Tt ¢ ¥ Afse fvar smar &
ar

L. @2 =1/2

2. @UH TH FoAd &

3. e®¢(3)=It| forall ¢ # 0.

4, (p(r)=E(e“2Yz/2)‘

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

p(2) =1/2.

@ is an even function.

oo G) = |t| forall t # 0.
#(©) = B(er2)

P L

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

26

104.

105.

105.
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¥ HA-J, (x,y)eR2 H F & Hiaed &7 F fag

& & foT 39y g2

. PX=xY=y)=0.

2. EitherP(X =x) =0o0r P(Y =y) = 0.

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

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

Let X and Y be random variables with joint

cumulative distribution function F(x,y). Then

which of the following conditions are sufficient

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

. PX=xY=y)=0.

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

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

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

A & X, X, F@aT arfRos = & A

&% Xy, X, - GEUAAE: dfeT §, A o, qur
T 0,2 & WY, FafF X, X,, - FadrqA=aT:
afeq § ATy, TUT GWROT o F WY ALY
MRSy €% + X+ + X, Bl &Y s_;-f_ geaT &
N(0,1) & HfFafa grar &, afy

2
1. a, = ﬂ(#zzﬂlz} and b, = Jn 01‘;9'2 )

2. ap=

3. @n=n(u +p,) and b, = yn Bl

"(Hl;'l-‘z) and bn = “(‘712"“72 ).

2 2
4. ap=n(u +u,) and b, = Vn ﬁ%

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, + - +
X,. Then 32=%n

b
N(0,1) if

converges in distribution to

2 2
i %:wa“dbn=ﬁ %’;_

n + n(gy, +o-:
2. ap =" and p, = 2010

3. ap=n(u +u) and b, = \fﬁg%m

2 2
4. a, =n(u +u,) and b, = Vn %
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107.
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A & (X,Y) & §gFd FWad deaT § aife
X|v=y~ R (3,05 Im v~
(A),A>0, T A T&H AT WO &l A &
A F S FARAT IFAF T =TX,Y) Bl A
l.  Var(T) < Var(Y) for all A.
Var(T) = Var(Y) for all A.

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

P b

Let (X,Y) have the joint discrete distribution

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

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

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

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

fFufa @af®e § = {0, 1,2, 3) U GHAT WA
Tegg P IFA UF A A@er X fan fRaw

T g e
0o 1 2 3
0/2/3 .0 1/3 0
P= if1 0 0 0
1/2
21z .
ar
. 1 U& gmEcs i
2. 0TH Yeracs Rt g
3. 3T Yerads Rufd g
4. 20F GEGH Ul g

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

0 1 2 3
0/2/3 0 1/3 0
P= 1f1 0 0 0
2\1/2 0 1/2 0 109,
3\1/4 1/4 1/4 1/4
Then

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

2.
3.
4. 2 isarecurrent state.

108.

108.

prepp

Your Personal Exams Guide

A & X, awr X, T@ET U FEUTHAE:
dftd guAEy ARfRos W O§, ATET 0 aur
JEIOT 1 & @Y A U, aur v, T4 U
wIUIAES: §fed U(01) IrRow W E,
Xy, X, § Taaq| afeniRa &t &

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

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

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

=l e

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

Xy Ui+ XU,
Define Z —-—m . Then,
E(Z) = 0.
Var(Z) = 1.

Z is standard Cauchy.

FAR I~

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

=0 3regyr

e & ¥ FA-TR 0 F Rearear o

L 5'1:"5]' 2 1+f17§' 1+X§
3 = k] 4 .1_+JJ:-—§' “x%‘g

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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12 14 f2
A X & " f(x]6) =ze*x > 08§,
S8l 6> 03aa gl v $r afemr Araa &%
Y=k & k<X<k+1, k=012
ar Y& s &
1. SAAT feuz
3. carEr Safad
Suppose X has density f(x|6) = %e"‘/",x >
0 where 8 > 0 is unknown, Define Y as
follows:
Y=kifk<X<k+1, k=012
Then the distribution of Y is
1. normal. 2. binomial.
3. Poisson. 4. geometric.
Sfdshar s wee
f(x;6,0) =0—:'<p(?)+0.1cp(x—6), i
~0<f <o JTUo>0 IAF WA & adqT o,
N(0,1)F WIfAshdr uadd Bl F1 WfesT FHtar
gl AR X, X, X, 3H WIRAFAT §oT @
fawrer T v arefRow afled & O e
# ¥ Sla-ad 7@ g
1. I% Sfaae graehy w8 8
2. 6au o fav amgel R & mwas

Hfeaea @

3. 0% UH IARAT Hdhelar &1 AJedq g

4, 0% AN 3Fas 3wedca g @Al

Consider the pdf
A 8,0)= ?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?

112.

112,
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1. This model is not parametric.

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

An unbiased estimator of 8 exists.

4. Consistent estimators of 8 do not exist.

(957

g MU = & v & Fr &g &1
HOHeT TR ASSAT YA &TAAT Ve Hiar
g, & & Alsd & 10 T & tF IxfRow
wfdest & alreror R o, sfwew vd Aee
e & Iy A1 &F 9@ M A
(XI-YO:‘": (Xma Ylu) 'Q‘ ﬁﬁq m m %. ngT
X, Ao 4§ aur v, 3fEew ¥ @ it
FX A I T AEAS &1 §H TE TN A
uEd ¢ &

Ho: 900 & a1t TIRT & Sua ear &0 #18
e

TAH

Hy: 3RFAeT Y0 dgaR $UT &THaT IWaT B
AN D =Y,— X, D=V—-X, §; =D, &
sifa S« |p| AT €)1 78 Feww R Smar
¢ &% $uar amrar AU sETEEEa: dRa w6
g 3T UF Iwmafas aletor 1 yEaE [@ar
gl dr 3@ AT ¥ AT A # ¥ Il
39ged Sfdeds AT ST Wahar RAR S

HqHa 87

1. ¥-X.

2. 99 Ds & Ty

3. O D; ¥ WIA S, & ATFA
D

C JE(D-D)?'

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

Versus
Hy: Premium petrol gives better fuel efficiency



www.prepp.in

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(x10) =13 0<x<1,aU 07T,
f(x11) = = AR 0<x < 1T 03w,
R a W Hy:0=0 SATH Hy:60 = 1% qeyor
F AT, 0 < a < 1, yFHasd gliemor

. IR X>1-a H, #r 3EdeR F3ar &

2. I X< a Hy F 3T &FR T

3. WX < Vo, Hy, & 3 e war Bl
4. FroafEFa g va |

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

f(x]1) = 372 if 0 < x < 1 and 0 otherwise.

To test Hy: 8 = 0 versus Hy: 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 < .

4. has powerVa. '

A & v,Y,Y, Iwgwdftd geor § @9
3UTEA FHROT o2 TUT T3t E(Y;) = 6, +
6y, E(Y;) =6, + 6,, E(Ys) =6, +6;, @l 6]s
AT gEe &, F 'Y | ¥ gfane & o
A et FyEt & ¥ Sl @ 0

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

29
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3. 6,-6, 6,—6;TUT 6,-6, 7 ¥ TAF
HFAT gl
4. IR Tt F AT PG 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 statement(s) is (are) true?

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

2. Xi.,0;is estimable.

3 81 g 92, 91 = 93 and 92 — 93 are each
estimable.

4. The error sum of squares is zero.

115. @& 97T Y~N,(XB, 02 R =y, F@ix
Y k+1<n & nx(k+1)3TGg & AW
% f TUT o2 & ITTAH TR HFeTsT FHAL:
g aur 62 € o or T FuAt F ¥ AT ¥ W@
&
. cov(B) = o%X'X
2. paur ¢ w@dAa: dfea ¥
3. 6402 % fav gaisa B
4, G =YAYSTE A Sfd (n—-k-1) &

T S 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

B and 82 are independently distributed

G2 is sufficient for o2

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

2
3.
4,

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

gfags (X, %), .., (X Y,) W R &t fF
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Q62T p HHW o’ U p F ITUAR ; Y2+ Y2 Y+ Y_,?]
TR 3R # fAfese awa § 3R Y7 +Y$ Y§+72
5§ = Z(X - X)?% S} = T, -7)? [y ¥E
aar 2. Y32 Y42 ;
Sxy = Ll (X = X)(V =V) &1 & :
XY i 1( i i 3 le Y Yzz 0
. X, =Y, du X, +Y, Tqd7 & ' 0 Y2+ Y|

= 4752 =1(52452) 5= 25x¥ >
2. ﬁ 2 (X % Y)' g 2n (SX * Sy )'p S§+5$' 4 le + Yzz Yl Y3 + Y2Y4

1 w
3. G*(A+p) = (SF+SF+28x). V,Ys + VY, YE+Y?
4. 82(1-p) =5 (S} +SF~2Sm).
116. Consider a random sample (X1, Y1), ..., (Xpn, ¥n) 8.7 & £=((0)) W nxn FART Td G
from the bivariate normal distribution with fARe amegg & a1fes o 2z 088% 4 &
E(Xp) =u = E(n), Var(X) = ¢* = Var(n) | Pt ameggt # ¥ AR g
and Cov(X;,Y;) = po* forall i. Let,6% and
ﬁdenote the maximum likelikhood estimators B SRIAE TEREod Wi F HETE!
of u,0% and p respectively Also, 3Tegg gram/giar?
52=YL,(X; -2, n L —-T)? . 3
2. ®Wi,j Qﬁ'faﬂ'a, 3»‘(:})31’31‘&'?133131?

and 3T

o = s % 1 et

Syy = ?:1(){:‘ -X); - ). 3. i, F fav a—_—u F (ij)ar Hagq aren

Then g

1. Xy= Y1 and X; +Y; are independent. 4, ¥

2. #——(X+Y) &2 —'_(Sx+5y) 0 SZZS:;Z'

3. 82(1 + p) = — (S} + S&+ 2Sxy)-

nz( f) o ( ‘: ‘; xr) 118. LetX = ((crij)) be an n X n symmetric and

4. 6°(1 = p) = 5~ (Sx + Sy — 2 Sxy). positive definite matrix such that g;; # 0 for all
i, j. Which of the following matrices will

117. A & V,,1,,Y,Y, F&GId: U9 FOATHAA: always be the covariance matrix of a

ST AE TEEET W ¥ T #F ¥ frea multivariate normal random vector?
l. 3
! aliti_ T FIE 27 faRNE dea &2 2. The matrix with the (ij) th element ¢
1. :‘ I:z ::2 I&] for each i, j.
o e 3. The matrix with (ij)th element;— for
Y] Y. 4
3 ;32 1;2] each i,j.
) L ¥
, [FE+¥E 0 ]
: 0 YZ+vH
. [HHY nh+ anl 119. @& gfaaa
o nY+ny, YR+ V i=u—p+e6
?’2 = Uz — U3t €

117. Let Y;,Y,,Ys,Y, be iid standard normal Vom0

variables. Which of the following has Wishart yn_; #:—1 ofils
n HUn Hq + €n

distribution with 2 d.f.?
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BT py, ..., i ITHATT ST & AT €1, wur, En ATET

00d HE 3T STHRT & WY F@EgdaR §

W AR A & (Y, Y, -, ¥,) & w9

BRI V=T, v, &1 Bt ¥ ¥ e

e &7

1. 3 E(c'y)=0,ar & @l aga @A §

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
i=u—p+e
L=t - te

Vi1 = ln1 = U + €n4

Y =tn —py + €,

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

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

common variance. Let Y be the column vector

(11, Y, %) and ¥ = =31, ¥, Which of

the following are correct?

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

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

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

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

120.

U M/M/C HIR 97T & §87T ¢t 9T a9 &

TEh f TG X(1) B, € =3, HOHT A0

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

HIT-T/ FE B

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

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

3 uﬁa<3u.%.a‘rmfrd?:;rm$
& WY UH SRS ded g

4. |AF ¢ U HAT U dTer gt H Fw@@r
T {X(t),3) &I

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

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

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

Which of the following is/are true?

L. {X(6)} is a birth and death process with
constant birth and death rates.

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

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

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



