3607
fva ws  glaer ais

2015 (I)
forT fasrT
3T U7

wag  :3:00 ge qoiE : 200 HF

ik tif

. amg R<H &) aregm gr & | gw gdem gRasr & va & & (20 97 'A' 7+ 40 97
'B' + 60 wrr 'C' ¥ ) g7 RAacy gev (MCQ)Ry #v & | syt wrr 'A' & &
afrEan 15 silv grr 'B' & 25 et aer 5 'C' F 9 20 ge @ Sw @9 & | A
FefRa & sfis weat @ Scv Y Ty @@ @aer ggel w17 'A' & 15,477 'B' /25 e
417 'C' 9 20 Seaet @ wrg @ aft |

2. ILURIR. TN GAF T @ [T TAT & | ST T TRV S B T A foragd i
gge I8 o efory & gRasr ¥ g @@ SN wel & T @l @ de-%e T8 8 | Al
veT & ar ey §faficiey @ 9t ®le @1 gRasT g @1 fAdeT &Y §ad 8 1§
Ve W HLURAN. T gAF Mt ra & | g9 gRasr F Y% @H ded @ fav
sifaRad g=1 Ger T & |

3. VRN SR UFF @ g9 | § Ry TV R G¥ o791 A THY, AH AT §H GO
gReeT @7 #HTe oy, \ry & arg-r eI il 3qvg & |

4. I A NTRIN. SR TAG # W qqv, Q57 wis, gRawT He 9k P we @
Wﬂ;ﬁaqﬁaﬁaﬂ#aﬁh#mwﬁ;wgwmqﬁmﬁaﬁ
Rt & & a8 a.yR.9. 9w 9F% # QY T¢ A7) @7 Q¥ W 6 o ae,
YaT 7 BT O pRgev Ravw FT wE ae | sqgea 78 @ 9w, foraw siad
@ g1, forere ITIPT LYRIAN. TIaIY IS B SVl T, 8 wHdl &

5. 9r'A' # g% gvT 2 3 , v 'B' # e gea @ 3 & vy wrr'C # gdF ged
4.75 3F @1 & | gF Tord ey B FONHS Fodie qrT'A' F @ 0.5 7@ aer AT
'B'# @ 0.75 3@ @ fsar argm | w1r'C' @ Siwl @ fory HOTHS Jodidd A8 B |

6. wrr'A' @ yr'B' @ gF gvA @ Ag gn RQeey Ry v & | 37 9 dad 1
fFeq & “wel" orrar “walow g & | AMEI GAE FET F W Jerar walcad g
gemm & | arr'C' ¥ gd@ g @7 “ve T @ Cve o e’ Aoy wel 8 wad £/
ar7'C' ¥ g% ge @ Wt fAwed! @1 @el 79T HY ¥ & #iee g 5N | 94 Wel
R&eqr @1 7971 76T @va % DIg JHRE Hise el a1 @ |

7. TBd D §Y I JFfaT ads BT 9T NG Y IV G are GhEmat a1 39 3
3~ 14 GRS @ fory S IEvT Gl | 8/

8. udmRf @ gaw a1 v g @ faRaT #E s g T8 foraer Ry |

9. Fageley & IUAT FXT P AT TE B |

10. oo w=ftr oy Bz A< fAf¥d w7 ¥ OMR Sav 93@ & g #v)
gidficey @ 7 OMR Tare v3% ®led @ qeerg 39 gwel sladew wiafend o

T waa &
11. RB=h arzm/awsvor @ geq 4 a7y 87,/912 59 9% il e Faoa erm |
12. @37 oder & @& Iy ae do7 arer gl & & gder gikaer arer & G &
Al & ot |

/o A 1 O arreff grer vt 1 SN @ # wenfee
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HTT /PART 'A'

foeT el & wogt A, & UF A UF H@Edr
o g% & WS HUR T 3 I FRE
FH A gafeyd T g1 FE 3ca] N Ul
RICEIREG I

Al IFFHR A
FEIT, AT HHR H

2

¢ ARG
A,B,C,D
A,C,D,B

w-o 0D P

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

w-gowp

,D, A
B, A

2 3 3

AW R mau n@ U QUi § e
m+n+mn=118
DM m4AnFTAFE

1. efRdaa: AuiRa 78 gem
2. 18

3. 20

4, 22

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

Then the value of m +n is

1. not uniquely determined

18

20

22

£ W

. ABU& Fcd &1 019 | ST CD, AB & o ¢
aur 3@ P W wfaede #ar g1 Iy cp=2
duPB=1 ¥, @ ged A Bsam &

2 25
4, 5
AB is the diameter of a circle. The chord CD is

perpendicular to AB intersecting it at P. If CP =
2 and PB =1, the radius of the circle is

foeT o 1 cuarurcHs AT & FHIoT xF:
FAT ATH &2

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



4. What is angle x in the schematic diagram given 3. 39 afge e F §
9 .
below ] 4. 39 gyl aremes & ¥

6. Starting from a point A you fly one mile south,
then one mile east, then one mile north which

130 brings you back to point A. Point A is NOT the
north pole. Which of the following MUST be
true?

130 I~ You are in the Northern Hemisphere
2. You are in the Eastern Hemisphere
130 3. You are in the Western Hemisphere
4. You are in the Southern Hemisphere
. 60 2. 50 7. mwﬁwm@wuﬂaaﬂﬁ
e % A0 F UH 3T TN FR 9K A E FR A
5. 40 RN & v @ @ 11 R 7 o T‘?‘J?mfs &l 9R A ¢
o S 3 S
Ia;ala a-ﬂ' q;T ER'HT %l ﬁ’_{ 351;.5 # W q;T a-ﬂ- 3. 7;‘4 s 4‘ IDJ”? S
F FeaT F Fq F AT g SHR e &
adt i s dEar & 7. A3 mlong car goes pasta 4 m long truck at
' i ' ‘ rest on the road. The speed of the car is 7 m/s.
(T # (n) FN AT &, m A { p Frit The time taken to go past is
ET 240 E’h‘gﬁ 40 ; 3;3;2 31 }{:’?s
L (3)) 2. 1(g)
3 29(4-0) d (39) 8. HAEE § F40 ghe MAF § qur wdew
11 10 F A 40 Frr N T F o T
mfedt :; @ F Ui W= 39 0 e
5 F[rom a gm}]p 0f49”|:layers, a?rickei leam.of 11 framn smar &1 3w ¥ aeRowa Eol
players 1s chosen. Then, one of the eleven is R : 2
chosen as the captain of the team. The total T gw HF A avE T STl ?
number of ways this can be done is af & Aaa=r & g Mfaw § ow &
[ (7:) below means the number of ways » Frelr Mforat fr g
objects can be chosen from m objects] . & # ghe MAt fr dear § g7
L (1) 2 m{l) 2 & # whe M A wEw ¥ s
40 39 3. & A whe mfaat fr dew ¥ w9
3.29 (11) 4. (10) 4. § T gEw ¥ AR
6. Rgaw ?5 G @ 39 U A ST F 8. Jar W contains 40 white marbles and jar B
TE 35d 8, Y vw A q:c'; T IR, IR vH contains 40 black marbles. Ten black marbles
Hrer 3cay fGar &, 3 3muEy ﬁﬁ A 9T a9HE from B are transferred to W and mixed
. A a thoroughly. Now, ten randomly selected
o A &I ﬁg A FHE G w6 Ha marbles from W are put back in Jar B to make
T HTaThd: T 2 40 marbles in cach jar. The number of black
I 39 3eadr Mar F § marbles in W

2. 3T gdf aremy & &



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,

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



13.

14.

h
\\M_,/ /”/

—
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

i Nl g3

\
~ / V14

L

11
1990 1994 1998 2002 2006 2010 2014

Year

[WIRT & IR 9 a9 & & @ sy &

T Fia-ar gdr adt &

I ol wet f T wEwr A iy g8, Tl

qeehr T HEAT §E)

2. 2006 % gt # F@of get A 2010 A
g S %, 3 e # g FW R
¥ I3feF gl

3. & SR TR el f qEAT, A
ggHr T FET F 0% T IR F
@ R

4. 2006 Fr gerelr F 2010 F T geH A
g6 wfaera gfe, 1998 @ o 7 2002
# g5 Wi gfe @ 3R &

14.

ls‘

15,

16.

10— >~ 1,

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

Based on the graph, which of the following

statements is NOT true?

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

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

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

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

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



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

IS gEe Y & @Aad gdur 3w 7
60° 0T O IW S &1 HoT 3 W g A
feua &1 g & gfafdat & dwr &

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.

U&F UH-HIAFAT T ST 3Tad #H 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. %

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
(1) x =4

) @ x—4=x*—4FF A« 97 =T
&)

G) IT (x—4) =(x—4)(x+4)
At gut # (x — 4) FT g,

(4) 1=(x+4)

() ar x =-3

HIT AT FEH T &7

. 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



HIT \PART 'B'

(UNIT- 1 |

21.

21.

22.

22.

23.

A & f: X - X afF Tl xeX ¥ v

ff@)=x a1 &

. f U qur ImeoRs ¥

2. fUSH R, g HeoeH A

3. fHTEOTEE § 9 T A

4, g T G & £ eors T
T I

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 &7 FATT
FA ¥ A IR IHTFAAT Bl Fr FARE v
gl ofenfa &t &F v R2, T(f) =
(f'(0), £(0))

F @ arrg

1. UHHr JUT IeOeH|

2. UHE G IHTEH el

3. HITOTEH W THAr TG

4. & ar eoRE, T wH

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.

. T yfdae =gt &

2. 3d B

3. S H¥AcT & 9UT 1 &F AW B
4. F ABAT & TUT 0 & FAW ¥

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 &
1. e ;&
3e 2 e
3. = 4, 1 +5
The sum of the series
1, 1+2 14243
ut o t—5— +equals
1. e 2. =
3e - e
3, 5 4. 1+ 5

R* & faeT sqneqeadt # & siq-a1 wea &2
(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



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 & 4, areafes gfaffear arar snfad n &t

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'm'?]\?a?|Ty & fav, et
y', @feer y & aRad & @Afdse #ar §)

Let A be an m X n matrix of rank n with real

entries. Choose the correct statement.

1. Ax = b has a solution for any b.

2. Ax = 0 does not have a solution.

3. If Ax = b has a solution, then it is unique.

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

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

30.

30.

31.

31.

1.

7 2. 13
33 4, 37

A fF TUS 4 x 4 JEafas Aegg & dife
T*=0% A FF1<i<4 & QAT

ki = dim Ker T* &1 A ky Sk Sk < ky
¥ T @ & @ - o geraer a8

1. 3<4<4<4. 2. 1<3=s4=<4.
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 T? for 1 < i < 4. Which of
the following is NOT a possibility for the
sequence kq < ky < k3 < k,?

l. 3s4<4s54. 2.
3. 254<4<4. 4.

1=s3<4<4
25344

TF 4 x 4TEAEH e AF R I+ W,
A &F T:R*S RY, Tv=A4v, ¥ qReRG
vF @F wiaRer B, ST & 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 =



10

b YRy 1. g@ATh, A ArewhE G ¥
A=l g0 a] o o x 2. gervfE ¥, W k¥ Ao @
0 0 = 0 0 0 = = & rgegHar 78 ¥
3 QR ¥, W g & Qe @
2. B # @ ATT R AR TF 7 0 RF I IMERTFHAT TeH ¢
FATROT &7 4. 2 g AU h YT BT F FIUHH §

v r(2)-64) s e()-(T)

z 33. Let f be a real valued harmonic function on C,

x —
c. h (J;) == (i 4 ;) that is, f satisfies the equation —-’t + g =0.
1 1T f Define the functions
2. AT g B af .af
4. T FAROT f,g AW e
6x ay
32. Which of the following is a linear transform-
ation from R3 to R?? Then
x 4\ 1. g and h are both holomorphic functions.
a. f (y) = (x & y) 2. g is holomorphic, but h need not be
2 holomorphic.
b _ ( xy ) 3. his holomorphic, but g need not be
- 9 Z T\x+y holomorphic.
X it 4. both g and h are identically equal to the
c. h (y) = (x + y) zero function.
z
s 34.
I. onlyf. 52
2. onlyg. ry dz =
3. onlyh. lz+1|=2
4.  all the transformations f, g and h.
1. 0. 2. =2ni.
3. 2mi. 4. 1
(uNIT-2 |
34,
. &*
33. AW FC RS mmﬁwm@ T dz=
woret ¥, Infie, [ et 2L +3k=0a |z+1|=2
WA T ¥ et 1. o 2. —2mi.
of of
% "5; 3. 2mi 4, 1
well
“ox " 'ay



35. AW F D TRCH (wy, ., Wyo) T TH

35.

36.

36.

37.

37,

38.

38.

AT &, T8 wie(1,23), 1<i<10@
Wt wa B i1<i<9 & T & @A
e &1 a D ¥ guar Y §EAr ¢

1. 2141, 2. 2841,

3. 34l 4 R4

Let D be the set of tuples (wy, ..., Wig), where

wie{1,2,3), 1 <i < 10and w; + W44 isan

even number foreach i with 1 < i < 9.

Then the number of elements in D is

1. 21 +1 2. 21041,

3. 341, 4, 31+1
wead {zeC|z%=-1, zk#~-1 §HT 0 <
k < 60 % T} & et Iadq g2
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,
gmaﬂﬂﬂr d, M 108 & el FHgr A
qET §

. 12, 2 9

3. 6 4. S,

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

1. 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

1. 27 e

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.

11

39.

39.

40.

40.

mmrmaﬁrz'mgﬂ?rwm$3qa¥ﬁaﬁr

e §
1. 2 2. 4
3 9. 4. 100.

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

L. 2 2. 4

3 9 4. 100.

A B, W a1 & @A, R? W C, & faga
afrar &, e Few feg (n,0) @ B
n & @A gl

C=UCn

n=1
FT HT B
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}.

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 |

41,

A fF a,b € RAF a? + b2 # 0.7 FRN
AT

az—:+b§—:=1: x,y ER

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

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

3. U AT & ol

4. eiad; FE & &l



41.

42,

42.

43.

43.

Leta,b € R be such that a? + b2 # 0. Then
the Cauchy problem

du
a—-f-b‘—};—l, x,y €ER
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

Ey = [, fx)dx = [f(~1) + fF(1)],

Er = [, f)dx = (f(=1) +2f(0) + F(1)) &
AT |x|,.x € RFT oRIYeT A7 & ar

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

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

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

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

Ey = [1, f()dx =2 (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. IEﬂ = 8|E,|

THIHS FHFET y(x) = 2 [ 3x - 2t y(t)dt,
U 99 1 & |y &

. Fad & e g ¥

2. & 3ffweO deart §

3. @ ¥ aw affaae et §

4. % FRETOE 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

45.

45.

46.

46.

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

3. sinh(1) cosh (1)
v T s

A& WREF ¥fa=w oI AB @ BC W
fal, T AR AT ¢ qur B w s g
S ¥ 3§l @ e & w@nsy AR

¥
. 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)



47.

47,

48.

48,

I

3. y=x
y=x+

Lk

UYRA® AT FHEAT

du | ,0u _ = A
ax+26y_0' u(0,y) = 4e~%

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

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

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

1. 4e™2 2.
3. 2e7* 4,

4e?
4e*

YRS AT FHET y' = 2.[y, y(0) =a
. & F afgfim g & afE a< 0

2. M HGEA A & AT a>0
3. F HAAA: FE FA§ A a=0
4. FUH g EgT E AR a0

The initial value problem y' = 2\/3—), 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. ¢al # g9 I anfRowa: s S F ar

49.

Iaid el | et f Fo sela wew &
I. 10/6. 2. 10/3.
3. 1/6. 4. 6/10.

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

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

10/3.
6/10.
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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 v & #fAFeIOE weT ¢ & oar Z &
PO oo &,

L. 68(t) = e Btp2t)y(-2¢).

2. 60 =e®o(J)u(-3).

. 0w =e o ()y(2).

4. 00 =e9()v(3)

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)P(-2t).
2 00 =ep(y(-2),
s 0w =etp(u(d)

60 =e o (5)u(3)

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

. X U GARA s gar aifgu)

2. X Y gl wiRw)

3. X T °edcd gl Aol

4.  X2H W g AR

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.

= B

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

L. {X,) U &ifO Aldfa 4@or Bl

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



52.

33.

53.

3. (X,) ¥ UH Tdew FeA g
4. {Xn) UH FAYFONT AHT H@ B

{N(t):t = 0} is a Poisson process with rate
1>0. Let X, = 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.
3 {Xn} has a stationary distribution.
4.  {X,} is an irreducible Markov chain.

A & FO 2109 0<p<1& fow x~
oz (n,p) & @ y~cardt (1), FTA>0 &
fow A=t & E[x]= E[y] |ar

L 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 & g&ar gl

Assume that X~ Binomial (n, p) for some

n=1and 0 < p <1 and Y~ Poisson (1) for

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

1.  Var(X) = Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

4.  Var(X) may be larger or smaller than
Var(Y) depending on the values of n,p
and A.

A F X, X, X, N(u,o?) @ Rerer amar

TF Fefeosd gfagel &, Jef ¢ dw o2 JyAd

¥l Hpp =2 Hy'p>2 Sf8Tor GRS &

N A fEn | AR & x,x,00,x, & BT

AW 1.2,1.3,1.7,1.8,2.1,2.3,2.7 ¢ I &7

UHHATAT: AFAAH GUBTOT &7 39GRT &Y, ar

=T # @+l @ @

1. 5%aU 1%as aridar TR W H,
FaR fFar Jrar g

2. 5%aYr 1%ae JdEar R G H,
IFNFR B Srar B
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54.

55,

55.

3. 5% TT¥Ear TR W H, 3EER fmar
ST &, W 1% WA TR W
FER fRar Frar B

4. 1% F¥HAT TR W H, ITFR &Far
ST &, WG 5% wdwar TR W AR
T smar §1

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

2. Hjis rejected both at 5% and 1% levels
of significance.

3. Hjisrejected at 5% level of significance,
but accepted at 1% level of significance.

4.  Hyisrejected at 1% level of significance,
but accepted at 5% level of significance.

A R X, |6,~N(6,02),i = 1,2 T&aFa: afea

¥l 9F de & e 6, AW 6, TAIA:

FIUTHATAS: §fed N(u,12) &, FoT o2, u au

?ATR A R AR Haa x, g, F

I ded X # 7

. X, TUTX, Fqd3d: U HEUTHATA:
N(u, 1% + o?) @fea gl

2. X, dU X, WOHeAq: dfed AE B

3. X, UK, N(u,7* + 0*) § W & @
el g

4, X,dur ngmw:aiﬁa%q-q
HIUTHATAT: afed 78 81

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,?



56.

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.

e Vi =if+e,i=123, T &, 6,6 FAW
£210 S
Taaa: ea €, W Rt B & ¥ e
B & Asaan QS 3ANTT 3T §0

Y1+2y2+3y3 __5__( y2 }'_3)
L 6 2. anto+g)

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
and variance 02,202, 302 respectively. Which
of the following is the best linear unbiased

estimate of §?
1 Y1+2y2+3Y;
y e

2. %(yl +3;—2+3;—3).

3 Yityatys
5 T

4 3y1+2y,+y3
’ 10

A R oY = (Y, Yp)' TGN TAA deaT
N.(0,1) @I El

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

(1 denotes the n X 1 vector with all elements 1.)
I, L 2. f+1-:—'.

3, ik g A

At 6 kFaRar €, )} TF N = kM SFEAt F
|/Y, AT M & i FY @ T 0, F
& yfagel A, sfavues & grr qur &
((=12-,k) Td & g1 7} gfged &
T W & AT N j, ¥ @Afese &P
aReia &Y &

& = N AR
Vo = i, 5 AU, = U=LD

A T & & FI9-97 GG HA: TEr &7

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

2. gAfe Aty & @QU y, 3A@aq 761 &
R J FARAT &

3.  y, 9 j,, a=r gAfee Aey & Av
AT B

4, AT A & AT 3,31 j,, AAT 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.



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 & Xy, Xy, o, X, TAGTA: TUT FAYTHATA:
ia aefRos = § S aw - & @y
U TR S &

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

N =inf{n = 1:5, > 1} & @ 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,
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HTT \PART 'C'
[UNIT-1 |
61. n>1% fauw, # &
gn(x) = sin? (x - i-) ,xe[0, )
U fo(x) = [} ga()dt &1 A
. [0,0) W Regad v G f T {fp}
FFERT ar 8, WG [0,0) R
THEATT: FRART 7€ grarl
2. [0,00) W fegad et o voet o
{f,)} FFERa 7& gl
. [01] T (f,) THEATAG: FFERT @ar &l
4. [0,00) W {f,} THEAAT: HATRT grar gl
61. Forn=>=1,let
gn(x) = sin? (x - i).xe[o, 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. A fF o UH U Eafas H@Edr ) e
gaATRAr F ¥ e 71 HRE B
1. f;‘%dx.
2. f:-v,%dx.
o 1
3. L xlogex
o 1
bk e
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.




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

faeT woat & AT # § FIF-H 00ENY
¢ ? (N vaqet st f woeaw & s
FAT B)

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

2. {fIf:{1,2} » N}.

3. {fIf: (1.2} =N, f(1) < f(2)}

4. (f| N> (12} FQ) < F)).

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}

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

4 Ul FN=- 12 F(D) < £

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

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
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65.

66.

66.

67.

67.

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

Ford > 0,

let w(a,8) = suplf(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% AU, 7 F a,=—— ¥ A

nlogn

L HTHEA (@), e &
2. Buft ¥%,a, ¥RED &

3. Avh ¥, a2 ¥fEd &

4.  Ioft ¥, (~1)"a, T

1

Forn =2, leta, = m—?{ . Then

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

The series Y-, a2 is convergent.

The series Y5-,(—1)"a, is convergent,

-t ol

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

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.



68.

68.

69.

3. If _E;,‘Lﬂ A exists, then lim,,_,, s,
exists.

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

A fF F:R™ x R* > R Folel F(x,y) = (Ax,y)

& SET(,) R"H AAFH N OB §, F>T

AT& n X ndHdGS 3HGE &1 FgT D FYOT

Jawdst @ RAfEse Far B e sy &

AT TE &

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)
Hfedea 7 I@an|

4. DF(x,y), (x,y) = (0,0) W fedea &
{Edr]

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).

A & f:R" > R" UF @39 BT & aife
Jan 1f()]dx < o0 R
W%Awmﬁmnxnmw
g T x,yeR" & AT AT & (x,y), R"9X
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
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69.

70.

70.

1,

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
IS AT 1 7 & O P FuAar F
d FlA-T 3aTFa: T

. A o &

A+ A% + -+ A1 = 0,n x n [T g

tr(A) + tr(A%) + - + tr(A¥ 1) = —n.
AT+ A T g =

= U Ko

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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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 fora

fixed aeR, a # 0.

Let T: 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.

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

T3

74.

L 3 a0, & 5g9e peq(x| ¥ A%
AFT GHA p(A) Bl
2. W WgIE qeZlx] & AT, megg
q(a) q(b) q(c)
qA)=( 0 qa) q(d) | &
0 0 q(a)
3. TRl ue quit n & AT 3l an=o 3,
ar 4A3= 08l
a 0 ¢
4. AW(O a’ 0)*313{1@3&'31’31
0 0 a
FARMAAT Far B

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

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

I. Ifa # 0, there is a polynomial peQ|x|
such that p(4) is the inverse of A.
2. For each polynomial qeZ[x], the matrix

q(a) q(b) q(c)
gd)=( 0 gq(a) q(d) |
0 0 q(a)

3. If A™ = 0 for some positive integer
n, then 43 = 0,
4. A commutes with every matrix of

a 0 ¢
theform{ 0 & 0

0 0 a

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

# = span{pg, py,p,, ..} &1 @

. R W 8 areafas #a §ad Fo=r &
gfger gafte p B

2. R W ¥ aredfds A Tad Bt @
3ggAfe p &

3. R W gl Had woar $r gier gAfe
#w‘t@aﬁ:ﬁ?i?ﬂgm
{Po. P12, ..} Bl

4, PHUATT wod p ¥ @9y @ &



74.

75.

i1

76.

76.

.

Let p,(x) = x™ for xeR and let o =

span{po, P1, Pz, - }. Then

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

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

3. {po.pP1, P2 .} isalinearly independent
set in the vector space of all continuous
functions on R.

4. Trigonometric functions belong to .

wfeer gaAfSe R i suaAftear s # @
Hla-7 87

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

2. {(x,y,z2):x -y =0}

3. {(xy.z2):ix+y=1}.

4. {(x,y,z):x—y=1}.

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

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

2. {(x,y.2):x—y =0}

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

4. {(x,y,2):x—y=1}.

A & AT Gl 4 x 4 aedfas
g ¥ P A @S98 7 ad

1. SfaA=4

2. BT Efer beR* & AT, Ax = b F FF-

3F H gA Bl
3. dim (nullspace 4) = 1.
A F UF HAeOF AT 0 B

Let A be an invertible 4 X 4 real matrix. Which

of the following are NOT true?

1. Rank A =4,

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

3. dim (nullspace A) = 1.

4. 0isan eigenvalue of A.

YRR /ey wAfEDt v, v, v, v, aur {@F
FTRvTT G Vy = Vo, @iVo = Vs, V3 =2
arfd  Ker (¢,) = {0}, Range (¢,) = Ker (¢,),
Range (¢;) = Ker (¢3), Range (¢3) =V, W
faamy) ar

20

i

78.

78.

4

1. Z(—n‘ dimV; = 0
i=1
4

2. Z(~1)i dimV; > 0.
i=2
4

3 Z(—l)*’ dimV; < 0.
i=1
4

4, Z(—n' dim V% 0.

i=1

Consider non-zero vector spaces Vy, V,, V3, V,
and linear transformations ¢4: V4 = V5,

¢, Vy = Vs, ¢3: V3 =V, such that Ker
(¢1) = {0}, Range (¢;) = Ker (¢,), Range
(¢2) = Ker (¢3), Range (¢p3) = V4. Then

4
i Z(—n‘ dimV; =0
i=1

4
2. Z(-—l)" dimV; > 0.
iiz

3. Z(—l)*‘ dim V; < 0.

i=1

4
4. Z(—n!‘ dim V; # 0.
i=1

A F u & adfldd nx1 &gy § S
wu=1& FAYS T & el u,u H
oftad ¢ afeRa &t & A=1-2uu/, e
L, ®E n & dcHAS A ¢ @ Fyat |
¥ FiF-a1 FE 2

. ARRT & 2. A=A
3. Trace (A) = n-—2. 4. A*=1,

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

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

Ak
A2 =1,



[ UNIT-2 |
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79. A & f v §dT e vad &) e Fuwt

79.

80,

A FF T EED

. f3R § IR far aRwR v aelr d@r
# afefea &

2. fIWE IR fF v FFOEEF
gl

3. fIW e IRS, {z€C: Re(2) < 0} 9 gRag

gl

4. [ g IR fF aafas anr aieg 2

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.

afFay ao & faee 3ugeadl & s & fREn:

nl={cEc:[2_
3ROT AT (@1 goad: v aifafafRam))
1 € €
N =l0eC: 1€ 1 cl
e & 1
mﬁmmw:ww@ﬁﬁm.]
A & D = {zeC| |zl <1} 1 &
| n\]_:l_),ﬂz:‘_).
2‘ ﬂl-‘f—'D,ﬂ2=B.
3. 0,=D,0,#D.
4. Q,#DQ,#D.

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

€ € 1
is non negative definite

(or equivalently positive semi — definite)}.

Let D = {zeC||z| < 1}. Then
I. 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 ’;(()) > 0 for zeR.

. Rei ll’(}<0fcrrzvsl}§
p(z)

—

3]

. Im ’;((ZJ) > 0 for zeC,with Imz < 0.

p'(z)
fm p(z)

(3]

>

> 0 for zeC, with Im z > 0.

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

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

1. ImZ2 S 0 for zeR.
p{ )

2. . Re B2 < 0 for zeR.

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



82.

82.

83.

83.

84.

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.

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 fam 7 & 93 @ &

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

2. @0, 15j<5& AT ¢71(j) = 0())
gl

3. WHTAT (k:a(k) # k) & §H €C&AT &
yauq gl

4. AT {k:o(k) = k} F RAvR F&a1 &
3agq gl

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

permutation (one-to-one and onto function)

such that

o~ 1(j) < a(j) Vj,1<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.

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

84.

85.

85.

86.

86.

87.

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 elements of a group such that
xyz =1, then

l. yzx=1. 2.
3. Zy=1, 4,

yxz = 1.
zyx = 1.

I 10 & v FoHg & T FHEOT T

¥ FNA-FUA FE B FFEA/EFD?
1+1+1+2+5=10.

B =

1+2+3+4=10.
3 142 +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
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



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

1. x%2-5.
2 1+x+D)+ @+ 2+ (x+1)3
+(x + 1)*.

3. 14+x+x%+x3+x%
4, 1+4+x+x%+x3.

R & & @ E’g“ﬁﬁ'ﬁ‘@f FlT
ad gedt | sreyaoia g

1. x5 —3x*+2x3 —5x+ 8 over R.

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.

90.

90.

quiteht & Head Z W fan, wifeufad o &%

a1y, e v SuEHeTy @aa § A au

A7 It a8 Rea ¢, ar z, 3 ofifAT & e

Fuat F ¥ P F@h B -

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

2. wifttufadr ¢ & z dga &

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.

[UNIT-3]
91. YRR HA THEAT
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]



92.

93

93,

924.

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

& UH HHITT g 87

x2 4+ y2 + 2% = f(xy)

(x+ ) +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.
%}’_’;4- (1+x2)%+P(x)y=0,xE R & ar
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. wHew @as

2. frmer & Qs @aw

3. RFga & 1aewmA Faw

4. T3H SR 2faeg WX

24

94.

95.

96.

96.

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 RRYT & T F07 & A Reg & g0 B
FqaE # &, & i afAehe @ & R o
gl ar

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

2. z-3e7 & O Fof w3 3= T8 T
3. zfeem & aifeefear awe @y B

4. z- T & afehear aver w9y 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 Yo y



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 & fov i woaT §, s gfaeut
W F T x>0 y aRag &, aur
y() =y'(1), afg

T Gx,) = |

-

P et
>
I
e
[~ o~ o~
nunan
aann
i
coH-
AR AR
i nn
(=T =

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,¢c=0,d=0
HHATRA GHGHIOT

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

K3(x,t) &
L 2*t(x—1t)? 2. 2*t(x—1t)®
3. 2%t 1(x —t)2 4, 2@ty

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

| Zx“(x - C)z
2. 2%t(x—t)?
3. EEPie—g)e
4, 2%ty —¢)3
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99.

99.

100.

100.

101.

101.

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

1. U&H HW Gl &

2. x & & @F we §

3. Wadd & UH U §
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
1. gﬁﬂﬂﬁaﬂ'%ﬂﬁ a<m

9T 7 gAdH & IR a<n

2
3. PAATA LT AR a>n
4. 9O oiaH € AR a>n

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 >

4. strong minimum ifa > m

fafrr urg iR 3aFd gAFOr o, +

XUy, =0%

L. x>0 & fav dedgeha

2. x>0 & fav yfawaaRs
3. x<0 & fav g

4. x<0 & fov yfowealRs

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



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=24+24p
a x

2. z=Z+24p
b X

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

(UNIT- 4 |

103.

103.

104.

A 6 X qUTY TadT TEHEY aefed W
&, ATCY 0 AT YEROT 1 ¥ AT BB Xy @

HAIOF Tt ¢ ¥ Afse fvar amar &
ar

L. @2 =1/2

2. @UH TH FoAd &

3. e®¢(3)=It| forall ¢ # .

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.

¥ HA-J, (x,y)eR2 H F & Hiaed &7 F fag

& & foT 39y g2

. PX=x,Y=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 aefRos @ & AW

& X, X, - GdUrAAE: dReT §, Avew o, qur
T 0,2 & WY, FafF X, X,, - FadrqA=aT:
afeq § ATy, TUT TWROT o F WY ALY
RSy =Xy + X4+ X, Bl &Y s_;-f_ geaT &
N(0,1) d& IFfaRa gxar &, af

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 %



106.

106.

107.

107.

A & (X,Y) & §gFd FWad deaT § aife
X|v=y~ R (3,05 Im v~
(A),A>0, ST A TF AT 9O &1 AT BF
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 @a e § = {0, 1,2, 3) AT HHAT TR
Tegg P IFA UF A H@ar ¥ fan far
T g &

o 1 2
213 0 173
1 0 0
1/2 0 1/2

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

WM = o

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= 1 1 0 0 o0

21172 0 172 o0

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.
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108.

108.

109,

109.

A & X, awr X, T@ET U FEUTHAE:
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= XqUq+XaUsz | ar
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 Uy + XU,

Define Z —-—m . Then,

1. E@Z)=0.

2. Var(2)=1.

3. Zis standard Cauchy.

4. Z~N(0,1)

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

X X X X

L. ;'1+y"_:|' 2. a’ @
% 1+ ‘1—— e

| 2 2

X X X

3. [?, X]. 4, Y =
LvA=e 1+ /1—% 1+ 2%

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?



110.

110.

111.

111.
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X X X X
['Z-,m]. 2. .__1+J:‘§’ E s
. 112

H‘fv’fﬁ?XgﬁTmf(xlﬂ)*—"%e"‘m.x >0 8,
SR 0> 0337ATd g1 v & aRemT Resed w4
Y=k O ksX<k+1 k=012

A YFTEEAE
1. SEHART 2. fgu=
3. <arEr 4, Ffadm

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

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

1. normal. 2. binomial.

3. Poisson. 4. geometric.
TIR&ar d¢ Bele

f(x;6,0) =°—:-<p(?)+0.1 @(x—8), crd

~0 < @ < oo TUT 0 >0 AT WA & AT ¢,

N(0,1)F WIfAshdr uadd Bl F1 AfesT Ftar

gl AR X, X, X, 30 WIRAFAr deT @

fawrer T v Ao gfded & O P

# ¥ F-ard @@

1. I gfdas graey J& )

2. 6au o fav amgel R & mwes
yf¥aea @ E

3. 0F UF HAHAT Hholat &1 Ieaa gl

4. 0% AU e 3f¥aca A6 WA

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,

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

L8 MY FA F v F o o w1 o

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
(X1, Y1), (Xqq, Ylu) a ﬁﬁq & S %. ngT
X, 7T U ¥ aur v, dfeew 4w ¥
FX A I T AEAS &1 §H TE TN A
uEd ¢ &

Ho: 920 & arat Tt # SU=T &78ar &7 F:18
#e 6 Bl

TAH

Hy: HRFAeT 4l Qg $UT &THAT T@aT &1
AW & Dy=Y,— X, D=VY-X, S;,= D, #
sifa S || AT €1 78 Fweww R Fmar
¢ & guar amrar AU sETEETa: dRa @
g 3T UF Iwmafas adetor 1 yEaE [@er
¢l arzw AT F v @ F ¥ Saa
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



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

1. AR X>1-a H, *r 3E&EHT w3 B

2. I X< a Hy F 3T EFR T

3. I X < Vo, Hy, & 3= s e 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) = 572 if 0 < x < 1 and 0 otherwise.

Totest Hy: 6 = 0 versus Hy: 6 = 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, 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
# o FuaEt # @ o w7 8

1. 60,6,,0,TUT 6; H | Ucdeh Iheleld &l
2. Y36, 3w ¥

29

114,

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

Let Y;,Y;, Y3 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 91 L] 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

115.

116.

S k+1<n & nx(k+1)3TTg & AR

% f AU o2 & ITTAH ARl HFeTsT FAU:

g aur 62 € o orT Fust F ¥ AT ¥ W@

&

. 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 G I

Consider the linear model Y~N,(XB,d?I),

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).

@fr i F BT EX) =u=EW), 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



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 = ZiiX = X))V, =7) &1 &

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

=Yg aivyae2=1c2 2y A — 25xy
2 p=;(X+V),é =m St +shp=%
3. G%(1+p) == (S} +SE+25k).
4. &?Q-p)= i (5% + 52 — 2 Syy).

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

S% = X (X — X2, (G —=1)?
and

Sxy = ?:1()(:‘ _f)(yi == 17)-

Then

1. Xy= Y1 and X; +Y; are independent.
A=K +7),6%=2(S}+53).p

2.
3.0 2(1+p)=; (SX+SY+23XY)
4. 62(1—p) = .- (S} +SF — 2 Syy).

2Sxy

Ao & v, 0,%,.Y, F&dad: @ gauiEaEd:
dfea Ad gaATT W § A § ¥ femar

Wﬂﬁﬁzaﬁrmné:mh
- [V2+ Y2 Y2+Y3]
Y2 +Y2 Y2+VE

Y2 Yzz]

2. . ]
Y v2

Y2 + Y2 0 ]
0 YZ+YEI

r }{12 + Yzz

AR AA

Y,Ys + anl
Y+ Y?

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

sz +5§°

Y2 + Y2
Y7+ Y]
3 —le YZZ
B R 7 |
Y2 + Y2 0
0 Y2+ Y|
[ Y2 + Y}
1Yz + 1Y,

Y7 + Y
Y + Y2

YZ + Y2

118. 7 & I=((0)) T& nxn §ART wd ua

118.

119.

e amegg & @fF oy 20wl i) &

fowl oot ameggl # @ Fla-wR g

T THAET IAROE WU FHETET

e gt

. X

2 ;:,;#ma,é;(:;)armm
3meqe

3 gri,j#?ﬁ-'m;% & (ij)ar yraaaq arem

HT@;F

4 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 element;— for

Ul

each i,j.

L ¥

@& gfaArT

i=u—p+e6

?’2 = Uz — U3t €

Va1 = Hn-1 — Hn + €nq

Yo =tin =ty + €



119,

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

Yno1 = ln-1— ln + €pq

Yo =tn —py + €n

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

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

common variance. Let Y be the column vector

(1, Y, %) and ¥ = =31, V. 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(¢),3} &

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 A > 0 and service rate u > 0.

Which of the following is/are true?

L. {X(£)} 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}.
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1.

HIT /PART 'A

ﬁmﬂz’rmmmﬁm#mxw
FT AT &9

130

130
130

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

What is angle x in the schematic diagram given
below ?

130
130
130
. 60 2. 50
3. 40 4. 30

2. mwﬁrmmgtrw 4T O T
H TH 3ARR & FR IR A B FR A

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

2. 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
l. 4/7s 2. 1s
3. 745 4. 10/7s

e @afFaat A, B qur C # U g 35
ST § U ST g Wl C A A o,
“FT A GAW T SEd @Y, B ar A A S
FT FET W C ek & FoT €1 9r0] ar C o
B & 9O, “A T FAT Ieaw fm»

B& Srare fam, “A S FET AT A SpET Wl B
L A 2. B

3. € 4. fAeiRE

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

B replied, “A said No”.

So, who is the liar?

l. A 2. B

3. € 4. cannot be determined

gt & @€, spreEr & AR w0
10#HEY At N gAfaR o=l & any

faanl: spreatar @ A, &% W oA, @
TR Fod W A, | IReFt F dawat

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

A=A A,
A=Ay Ay

Consider 3 parallel strips of 10 m width running
around the Earth, parallel to the equator; A, at
the Equator, A, at the Tropic of Cancer and A
at the Arctic Circle. The order of the areas of
the strips is

l. A<A;< As 2.
X Ag>A2= A3 4,

A=A Ay

Wﬁ'{ﬁ?www{xlxlcm}
arel U WUS] FI FEFT cTAeUT FF AT
Srar &1 Bl v i 9 4 x4 em’ FT UE
g W W A GlEd 05 om ¥ et

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



5.

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

1. 30 2. 34

3. 36 4, 40

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

T frder aRade grem?
1. 3% 2. 5%
3. 6% 4. 1%

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%

IFY TES YT & GHAS g9oT HIH H
60° 0T T T T §1 F0T IF W g A
foua ¥ Rig & wfafdat & @ &

1. 6 2. 3

3. 5 4., AT

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 &

(1) x =4

Q) a@ x—4 = x? — 42@FifH A T LG
)

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

4) 1=(x+4)

(5) @ x =-3

FIT T FeH TAd 7

10.

10.

1. 192 2. 2W3
3. 394 4, 495
Suppose

n x =4

(2) Thenx — 4 = x? — 4%(as both sides are

Zero)

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

4) 1=(x+4)

(5) Thenx =-3

Which is the wrong step?

1. 1to2 2,

3. 3to4 4,

2to3
4t05

A B mawr 2@ g qoits § @
m+n+mn=118
A m+nH AT E

1. sefada: fRuifa =@ gem

2. 18
3. 20
4. 22

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

Then the value of m +nis

not uniquely determined

18

20

22

BLR =

40 FRenfeat & ue wog ¥ 11 REenfsat & &
e &F # g &1 B 3 A U A
AN F Fea & & F AT &1 FHH B F
T A T dE

(=t 3 (1) @ Fwqwa &, m A F o A
ﬁgﬁ?#ﬁaﬁﬂ:}

1. (‘1'(1’) 2. 11 (‘1“;)

3. 29(‘1*?) 4. Gg)

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



11.

11.

12.

12.

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

L (52 2. 11(3))
3, 29(‘1”1’) 4. fg)

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

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

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

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

Rs. 800
Rs. 911.25

AET W A 40 Wb MiFAr § qur Adw= T
# 40 Frer MAAT E F X @ wr Mgt
a#'wﬁmﬂiaﬁammifrmfﬁm
rar gl mw#mﬁw:gsﬂma?
Mfeat # w F avw B ST § oA
AaaE # A M § o F Fd MRt
#r FEar ¢

. & & whg Mfaat fr s@r & g

2. F # | afoat fr g ¥ 3w

3. & A whg Mot fr s & w7

4. @ 7 gEar ¥ sfuifa

Jar W contains 40 white marbles and jar B

contains 40 black marbles. Ten black marbles

from B are transferred to W and mixed

thoroughly. Now, ten randomly selected

marbles from W are put back in Jar B to make

40 marbles in each jar. The number of black

marbles in W

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

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

13.

14.

14.

15.

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

4. cannot be determined from the
information given

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

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

How many non-negative integers less than
10,000 are there such that the sum of the digits
of the number is divisible by three?

I. 1112 2. 2213
3. 2223 4. 3334
gfe aN =S

eF=1

gH=M
g, @ nS=?
. T 2. A
3 L 4, K
If aN =8

eF =1

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

frT ueet & Wt F, W o #F w wE
o g8 & OF R W e 37 3R
HH H Taffud T ¢ FE Ieal 1 gt
. wfaar e &

et 3R Y
FPIHT, BT HHR

9g ARG

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

“~o o

ow

-
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16.

16.

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

A. Tinsel event

B. Man in England

C. Good height

D. Last encounter
1. A,B,C,D 2. GB; D,A
3. AC,D,B 4, C,D,B,A

o

Y
\\h

s R & UF Iedid dod H g S
358 Rigat AT B Rua  difear w&
ZEY # T T gF S § A W R
@& & afy, B W fua @& & afx &
qere #F 3mar @) aw Rg SEl & fAeeh, W

B

@ g

. AARTE 2. AR WE
3. BAR WY, 4. BATWE
\\x/

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. R fromA 2.
3. RfromB 4.

3R
= from A

izﬁfromB

17.

17.

18.

18.

fiig A® YF IS §F 3T T A T A
b 354 ¢, O va A @ IR, IR &
e Ieax R A, S 9 faeg A W add
m&mhfég:«mﬁgaaﬁhﬁmﬁ#
FT JEThd: I 87

1. 39 Icadr aerd # Bl

2. 39 gdf e & g

3. 3T 9T Merd A 2

4, W9 gl arerd 7 g1

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

1. You are in the Northern Hemisphere

2. You are in the Eastern Hemisphere

3. You are in the Western Hemisphere

4. You are in the Southern Hemisphere

DNA & e 4 &TRaI, U A, T, GAA C
%thﬁzlamcty@m
A §, O ATE T F I o FAE E
7T DNA Too@t & @ fRedy Herae: 3Taad
fafear gefr Grid & &R & fov sTaaA
= Jafafse)?

|. oET$ 1000 aT &1, 10% G Jad

2. T 2000 AT &R, 10% A FFd

3. FaT§ 2000 ATl &TR, 40% T TFd

4, aT$ 1000 AT &R, 25% C FFd

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

—
.



19. AB U gea &1 &ar| 1 Sftar €D, AB & o 2
T 38 P R yfede wvar §1 ok cp-2
FATPB -1 §, aF gea $r fBear #

\_V

1.1
3. 2

sl
W
wn

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

1107 101

i 4 i L 4 i 4
b=t I | [ |
1990 1994 1998 2002 2006 2010 2014
Year

20.

WWRAT & IR W 7 ¥ & e syt

& | wdr A€t &

1. mmﬁgﬁrmﬁqﬁ'ﬁﬁ.
ol e i Tear 98

2. 2006 F o= # TIoh et F 2010 F
g% e 3fe, F wewt F g W
afe & afow g

3. W IR FWoleR et r e, o
YeH B FE F 50% ¥ IR F Rw
@ g

4. 2006 T Fo H 2010 F Tl gt F
gs faed gfe, 1998 #r gemm F 2002
# ¢ w0 gfe & A &

Total

~ a8/
- ~ 114
1}

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

Based on the graph, which of the following

statements is NOT true?

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

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

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

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



HIT \PART 'B'

(uNIT-1 |

21,

21,

22.

22.

23.

23.

1 1+2 1+243
Al Sk TRt g
A &

l. e 2 &
3e z
3; = 4, 1

The sum of the series
1 1+2  1+2+3

u 3!
1. e 2.
3e

3i =5 4.

@rATa

et dt

+ -+ equals

.
lim—
x-0X

1. & 3Rdca a8 g

2. 3Ad gl

3. & Hi¥dca § IUT | F A B
4. F H¥AcT € TUT 0 F FAT gl

The limit
2x

1
lim=| e~t*dt

x-0x
x

does not exist.

is infinite.

exists and equals 1.
exists and equals 0.

O

R" & o=t Suwaeadl & & Sla-ar g ¥
(R™ fr gAYy Fifeafadr & d@ef )

1. %, %,)0 %] €11 € i< n)

2. {(r, X 0 X)Xy + Xp 4 o+ X, = 0}

3. {Qxg e, xn): %20, 1<i<n)

4. {(xnx..%,) 1<sx; <2, 1<i<n}

Which of the following subsets of R" is

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

24.

24,

25.

25.

i Xaaxn il <L1<i<n}
{Cer 22, v X0)i X + x5 + o+ x, = 0}
{Cerx2, 000, x0): %20, 1<i<n}
{10, i)y 1.2 %52,
1<i<n}

Faall-a

A & f1X - X aife @i xeX & 0

ff@) =x & a

. fUSH dUT HEOREH ¢

2. fUSH §, W AEOEH 6

3. f3MTOREH & W T e

4, UE ITEY AEr g & [ eoRs ar
THEAT g

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.

aﬁﬁmwmmmﬁww
FT AT TRT

HA--HA TF aedfas 7o

1.
2. H§ aEAfdEd AT AL

3. Sad arEdias T

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

A polynomial of odd degree with real
coefficients must have

1. at least one real root.

2. no real root,

3. only real roots.

4. at least one root which is not real.

A B RW f'—2f'+f=0 & HAWH

A g a1 AR IaFAT Bl d FARE V
¢l aReRa &Y @& 7.7 - R?,

T(f) = (f'(0),f(0)) % €@RT| ATE

l. UHHr qUT HESEH |

2. UHHN W HeoleH el

3. NIEOIEH T Tl el |

4, o A ATTOIGH, o Thda|



26.

27.

27.

28.

28.

29,

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

1. one-to-one and onto.

2. one-to-one but not onto.

3. onto but not one-to-one.

4.  neither one-to-one nor onto,

20 x50 IR AHT d9fFd gafee A far 13

gl Ax:ﬂﬂ?ﬁﬂ?%‘rwﬁzaﬁrﬁmm%‘?
s 1 2. 13
3. 33 4. 37

The row space of a 20 x 50 matrix A has
dimension 13. What is the dimension of the
space of solutions of Ax = 0?

1. 7 2. 13
3 33 4. 37

H T A8 nxn3megy ¥ P A @
PIA-TT (428%) & IR & FAWT &2

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

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

trace(AB?A)
trace(BABA)

U 4 X 4TTFdMAH 3Meqg A & Y oy @,
A T:R* > R%, Tv=Ap, & gRenig
TF WF TR, T ww R F 4x1
mﬁm&na{s‘famagmmﬁ%l AF
v s Y ™ Reedt & fray Ao
Image(T) TUT Image(T?) $r fAARY FHer: 2 gar

L7 (« T AT 9 &t Rifdse awar &
0 0 * x 0 0 « 0
|0 0 * =« |10 0 % 0
Ao 00 o] 245 o o0 s
0000 0 0 0 =

29.

30.

30.

31.

000 0 00 0 0
_lo 0o 0 o o0 0 o
3,4_000*4.,«00**
0 0 « 0 0 0 * »

Given a4 x 4 real matrix A, let T: R* — R*
be the linear transformation defined by
Tv = Av, where we think of R#as the set of
real 4 X 1 matrices. For which choices of 4
given below, do Image(T) and Image(T?)
have respective dimensions 2 and 17 (*
denotes a nonzero entry)

[0 0 * « [0 0 » 0]
|0 0 * « |10 0 « 0
'A_ooo*z"“ooo*
0 0 0 ol _OOUtJ

[0 0 0 0] 0 0 0 0]
10 0 0 o [0 0 0 0
3"1'0004‘ 4‘A00**J
0 0 « 0 0 0 * =

A & 7w 4 X 4 qrEafas® ey § afe
T"=0¢% At Fi<i<4 ¥ v

ki = dim Ker T! §| HAHH ky <k, < ky < k,
#%@%ﬁﬁ#ﬁn—mwmﬂamaﬁ
87

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

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

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

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

FITROT &7
> o o
a f (§)=(xiy) b 9(§)=(x?y)
x —
h(—l’)=(;+;)
AT f
A g
AT h
T FROT £, gTUTH

L

W N =



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

& f@) - (xiy)
o 9(2)= ()

1(2)-G35)

o

| only f.
2. onlyg.
3. onlyh.
4 all the transformations f, g and h.

32. AT A, areafas wfafseat arer sfa n &

m X n g ¢l T HUA F goA:

1. Y ofth & AT Ax = b T TF & &l

2. Ax =0F FE gA TG g

3. TR Ax=Db F UH g &, ol d6
afzdT gl

4. yA=0fFH R y & AT, s@r
y‘,mryﬁcrﬁaéa;’rﬁﬁwmh

32. Let A be an m X n matrix of rank n with real
entries. Choose the correct statement.
1. Ax = b has a solution for any b.
Ax = 0 does not have a solution.

2
3. If Ax = b has a solution, then it is unique.
4

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

[UNIT-Z]
33.
2.2
J- 4_szz=
|z+1|=2
1 0. 2. —2mi.
3. 2mi. 4, 1

10

33,

34.

34.

35.

35.

36.

22
f 4_.zzdz=
lz+1]=2
1. 0. 2. =2mi.
3. Zmi. 4, 1.
qHwaq

{zeC|z°=-1,zF# -1 @M O0<k<
60 & AT} & fraay 3@aq g2

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

How many elements does the set

{zeC|2z%=-1, zX# -1 for 0<k<
60} have?

1. 24, 2. 30.

X 3% 4, 45,

A &, et n>1 & AT, R?2 WC, T
faga afra &, e &g faeg (n,0) @
B n & @A B A

C:UCn

nz1
F HT &
1. {(x,y)eR%:x >0 aUT|y| < x}.
2. {(x,y)eR%:x >0 |y| < 2x}.
3. {(x,y)eR%:x > 0aUT|y| < 3x}.
4. {(x,y)eR% x > 0}.

Let, foreachn = 1, C, be the open disc in
R2, with centre at the point (n, 0) and radius
equal ton. Then

C=UCnis

n=1

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

AT & C WS TH aadie Hegarer
wom ¥, anfa, £ e 242l =
FATYTA &A1 ¢ Fear



36.

37.

37.

38.

I gaUTh, Q& gretafihes woer ¥

2. g EeMATGS ¥, W h ¥ QAihE gy
T HTETFAT T B
i:mg,ﬁgﬁmm
& HTaRTHAT e ¥

4. el g qUT h YT oA F TIAHH &

(%]

Let f be a real valued harmonic function on C,
9% f | *f _
az T =0.

that is, f satisfies the equation 357

Define the functions

tg ax

I. g and h are both holomorphic functions.

2. gis holomorphic, but h need not be
holomorphic.

3. his holomorphic, but g need not be
holomorphic.

4. both g and h are identically equal to the
zero function.

qEAHRAT T, FIE 108 & el Togh
& ?‘:

L2 2. 9.

3. 6. 4. .

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

I. 12. 2; 9.
3. 6. 4. 5.

A 6 D TR (wy, ..o wyo) FT TH
TATIY &, 6T wie{1,23), 1<i<i10gar

11

38.

39.

39.

40.

40.

Wit w, B i,1<i<9 & AT v g7
& g1 A D # rayar fr wer
1, 2841, 2, 21041,
3. 31941, 4. 344,

Let D be the set of tuples (w4, ..., wy,), where
wie{1,2,3}, 1 <i<10and w; + wyyq isan
even number foreach i with1 <i <9,

Then the number of elements in D is

. 2M+1, 2. 21041,

3. 31041, 4, 3141,

TOTTRITETHT 2'° gFd v 87 & 398k

& g
. 2 5. &
3. 9. 4. 100,

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

l. 2. 2. 4,

3. O 4. 100.

AW F R, 07 Z[x]/(( +x + 1) +x +
1) & @ R A 2§ FfAa qorsmae 1 ¢
T R T IOAQITETDHT 4T 22

i 9% 2. 32

3. 64 4. 3d

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?

.. 2% 2. 32.
3. 64, 4. Infinite.
[UNIT-3 ]

41.

A e dAaeT @3 AB T BC W
fay, ST AW A & auwr B W s 757
S @ I3 81 a FFE & @y #if &

&7
. 3 2.
3. 5 4.

=



41.

42,

42.

43,

43.

44,

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

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

|. ¥ad UEF HPoerOE e gl

2. o e g gl

3. & ¥ It affeaie gear §

4. FE FAFIOF FEAT TG B

The integral equation

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

1. only one characteristic number

2.  two characteristic numbers

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

ORF A FHEET

du 3_u_ — -2
3 T 25, =0, u(0y) =4e™
gy =] ar w(1,1) Fr AT g

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

4¢?
4e*

Consider the initial value problem
ou , ,0u _ — 40-2Y
i Zay =0, u(0,y)=4e"“.

Then the value of u(1,1) is

1. 4e™? 2.
3.. 2% 4,

4e?
4e*

A & iR o R, f(X) =ag+ayx + ayx?
w4 TF qgIa % aga,a, € R @U

a, #0 | afg
Ey = [1, fO0)dx — [f(~1) + f(D)],
E, = 1, f@)dx =5 (F(-1) + 2f () + (1)) &,
U |x|,x € RFAT TRUET AT & aF

. |El < |E| 2.
3. |E,| = 4|E;| 4,

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

44.

45,

45.

46.

46.

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

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

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

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

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

& IAdd: F$ 60 6 I a=0

H UFH AfedT g & A a=0

F e K g

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

1. aunique solution ifa <0

2. nosolutionifa >0

3. infinitely many solutions ifa = 0

4. aunique solution ifa = 0

A F a,b € RATF a? + b2 # 0.3 Fel
qHEAr

a;—:+bz—:=1; x,y ER

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

. & & 3w g & I a A LY B
2. WS A AQ

3. UH sfada g gl

4., FAAH: FE & 6l

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

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

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

2. has no solution

3. has a unique solution

4. has infinitely many solutions



47.

47.

48,

48.

A & TRPF A gEer
Y'+2y=f(x), y(0)=o0, @&r

(L 0=<sx<1
f(x) = {0, x>1
& TH {AT & y(x) Bl
3
@ y(5) su% wa= ¥
1 sinh (1) cosh (1)
. 23 =
3 sinh (1) cosh (1)
' e? . e?

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

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

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

Then y(g) is equal to

1 sinh (1) 9 cosh (1)
' e3 ’ e3
sinh (1) cosh (1)
R 4. =00
ODE

(xy' = y)? = x*(x? — y?) #7 ARy AT &

I Yy =xsinx

2. y=axsin(x+7)
) y=x
4. y=x+%

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

1 Yy =xsinx
2.y =xsin(x+%)
3. y=x

4. y=x+§

(UNIT-4 |

49.

{N(@©):t 2 0} U= <arat ufgrar &, a1fy 1> 0
IFdl A & X, = N(n),n=0,1,2, | e
# A FT arw

13

49.

50.

50.

51.

51.

Lo (X} U aifo Al swer §)

2. {xn}mgﬂuaﬁ?ma'[@maw-g
3HH FN FAY deT AL ¥

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

4 (X} U IogEROiy Al s@ern g

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

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

of the following is correct?

. {X,} is a transient Markov chain.

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

3. {Xx} has a stationary distribution.

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

6%&#3}:%27@%:31?31‘&@#{

ar e el W et A Fer e e
32

I 10/6. 2. 10/3.

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

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

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

10/3.
6/10.

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

. X&T U §ATAG dea gar aiigw)

2. X® =T QT TRy

3. X TS Ueled gl WIfRT)

4. X2 I QT TR

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

X must have a symmetric distribution.

X must be 0.

X must have a density.

X? must be a constant.

P N



52.

52.

53,

53.

54.

At & Fo a1 0<p<1a® faw x~
fauz (n,p) & @ Y~/ (1), FTA>0 &F
faw &7 & E[X]= E[Y] 1 ar

. Var(X) = Var(Y)

2. Var(X) < Var(¥)
3. Var(Y) < Var(X)
4,

npddl A& #AE W AW, Var(X)
Var(Y) ¥ 3fs a1 &7 g @& 8

Assume that X~ Binomial (n, p) for some

n=>1and 0 < p < 1and Y~ Poisson (4) for

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

1. Var(X) = Var(Y)

2. Var(X) < Var(Y)

3, Var(Y) < Var(X)

4. Var(X) may be larger or smaller than
Var(Y) depending on the values of n, p
and A.

A @ X,y TaT afos oX § aur
z="T 43 1 ARk x & HHOE o ¢
¥ gury &1 HRFIOE oA Y & AZH
NS BT 0 &, e

1. 8(t) = e Btpe)yY(-2t).
2. 0 = (3)0 (-3,
s 00 =0 (v ().
s 00 =0 ()v(3)

Let X, Y be independent random variables and
letZ = XT“Y + 3. If X has characteristic

function @ and Y has characteristic function ¥,
then Z has characteristic function 6 where

1. 8(t) = e Btp2t)Y(-2t).
2 00 =<0 ()0 (-5)
5. 00 =0 (v (3.
00 =0 () (3)
At X, X, Xy N(uo?) & ferar
s Aefeod YAy §, SEl pdd o? A
¥| Hyp =28 Hy:p>2 Q80T FHET
Far F AN | A F oxx, o, x F AR
AT 1.2,1.3,1.7,1.8,2.1,23,27 81 T &4

14

54.

55.

55.

THTATAT: AFAAH GUETOT T IR Y,

o & ¥ Fl & TR

. S%aUT 1%art rear T W Hy
FFR fFar Jrar gl

2. S%aUT 1% et FrdEar T W H,
HEFR fHar S gl

3. 5%@rIEdr TR W H, e fmar
ST €, T 1% FdHar FR W
R fRar STar gl

4. 1% EFAT TR R H, 3SR Far

JTAT ¥, T 5% W TR R 6
faar S B

Let Xy, X3, -, X7 be a random sample from
N(u, o) where u and ? are unknown.
Consider the problem of testing Hy: u = 2
against Hy: 4 > 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. H, is accepted both at 5% and 1% levels
of significance.

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

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

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

e YV, =if+e,i=123 & £,6.5
FH: AT 0 TqUT TEIT 02,202, 302 & AU
radaa; afed &, W faat e 7 & Sl
g & Avean F wARad WFT 2

Y1+2y2+3y3 6 3. ., V8
1, =——7——— 2. — =4 =],
6 11\ * 2 3

3. Yityatys 4. 3y1+2y2+ys3
6 10
Consider the model Y;=if +¢€;,i=123

where &, &,,&; are independent with mean 0
and variance a2, 202, 302 respectively. Which
of the following is the best linear unbiased
estimate of 7



56. 7 5 X,|6,~N(6,,0%),i =12 TadTa: gfeq

56.

57.

| Y1+2y,+3y,
; —
6 Y2 }‘3)
2. - (y1 + i 3 )

3 Yit+Yatys
, "——-—6 :

4 3y1+2y2 +¥3
: __‘_"10 .

ol 93§ F 3ex 0, a0, T

mmmﬂ?fiaﬁ-ﬁ’N(u,f’)?.aﬁaz,um

rz?rraamﬁ'fnrﬁ#aﬂfrr-m;mmnxz

& 3T FeT A F @l ¥

Lo X, @1 X, Ta: v wduraaeTa:
N(u, 7% + 0?) dfeq )

2. X, T X, S6HeTq: dfea g ¥

3. XIHEITXZ,N(;:,12+02)§UT'§3FEIFH
a8l

4, xlamxzmma:?ﬁ?rgqiq
HEUTHATAS: afeq w1gr ¥

Suppose X; | 6;~N(@;, 0%),i =1,2 arc

independently distributed. Under the prior

distribution, 6, and 8, are i.i.d

N(u,72), where a2, 4t and 72 are known. Then

which of the following is true about the

marginal distributions of X; and X,?

L. Xy and X, are i.id N(u, 12 + g?).

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

3. Xy and X, are N(i, 72 + 02) but they are
not independent.

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

A R v = (. 1) TG TR Feat
N.(0,1) @Y ¥

N
i=1

& 0 I W v & wufdey o a7
HEWET H1egg @wr &7 & Fh-ar 20
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57.

58.

58.

59.

nxmmraﬂﬁﬁwmg,mmﬂm
)

.1 o Ry =]
117 11’ .

: S ] & o
n n

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

n
>
i=1

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

. 1. I V.. 4
! ! n
3. -2 4. 2
n n

A B Xy, Xy, X, E@EEE TUT wdUTEES
R awmRow W ¢ o any T & Wy
USh TRUTAT dea §

AT Sy =X, + Xy + o+ X, T
N=inf{n > 1:5, > 1} & a var(y)

SH A ¢
t: 1 < A
3. A2 4. oo,

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

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

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

A &k FaRA W wF N =M St
& WY, AT M F| it T & AT n,
&1 gfdest e, gRwurge & @y gur
@ (i=1.2-,k) T F g Y gfaes &
FTA W & Ay A §, § Affse w3
TR #t fF

_ 1 _ = EE; i o
Yo = Zlo 7o T 3, = S0 ¥



59,

60.

60.

et & @ Fa-|1 ITEIFT: T &7

1. @A Arew F Py, 3a@ea § W
Vi HATHAS T B

2.  gAME AeT F AT j, 3ARad 761 &
WG F, AT &

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

4, AR #Aew & fAv y, a1 3, A H E
FE 3N 3afRaa g gl

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 ¥; the sample mean of the study
variable selected in the i*" stratum,
1,2, , k. Define

—

k

Vs = %z’i(:i Vi and y, = &5_}“11#57[

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.

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

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

grae (b, k,v,r,A) T Wdfed 30T @O
HPFaq (BIBD) & aX # fd= | BIBD &
gafag wrae T &7 @ FlF-8 J86 @

qHA?
(b—1,k—2A,b—kk,A).
(b,v—k,v,b—1r,b—2r+2).

1
2.
viv-1)
3. ( =2 2,v,v— 1),
4 (k,b,r,v,A—1).

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?

16

1. (b—-1,k—=2Ab—-k,k,R2).
2. (b,v—k,v,b—1,b—2r+21).
3. (&’z_—l—l,Z,v,v—l,l).
4. (k,b,r,v,A-1).
YT \PART 'C'
[ UNIT - 1 ]
61. A fF o UF U arEdias T& ¢ @
gATEer F ¥ Fle @ 3w P
1. fo“:jdx.
% Jygie
oo 1
3. 'L xlogex
oo 1
4, Is p P dx.
61. Let a be a positive real number. Which of the
following integrals are convergent?
1 fﬁidx
- ﬂa xf -
2 _[0 ﬁdx.
=] 5 )
3. f‘i‘ xlogex
o 1
b s s
62. n=21% v, A &F
gn(x) = sin? (x B i) , x€[0, )
TS0 = [y ga(®)de T A
.  [0,0) W Regad v e [ dH (fy}
FfFERa grar &, W [0,00) W
THEAT: AR F7E g
2. [0,00) W fawgaa forelt ot Forer d
{f,} 3R & g
3. [01]9R {f,) THEAEE: IFHART 8ar &l
4. [0,00) 9T {f,} UHEAEAT: HATRT &r gl
62. Forn=>=1,let

gn(x) = sin? (X + %) , x€[0, 00) and
fu(x) = fuxgn(t)dt. Then



63.

63.

64.

64.

L7

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

2. {f,} does not converge pointwise to any

function on [0, o).
3. {fa} converges uniform ly on [0,1].
4. {fa} converges uniform ly on [0, ).
R*# foosr wapeaat & @ fvger g Ceps
— g?[a’rm‘m’f_,n ABCSR*& fmr]

A+B = {a+b|aea, beB)

1. S={(x,y)|x2+y2=1}
2 S’={(x,y)[x2+y2<1]
3 S={anIx=y}+ {xy)|x = -y}
L S={@nIx=y}+ {xy)|x =)

Which of the following sets in R? have
positive Lebesgue measure?

KN —

Fortwosets 4,B € R2,4 + B

= {a +b]aeA,bsB} J
S={xy)|x?+y? =1

S = {(x,y)[x2 + 2 < 1)
S={Glx =y} + {(x.3) | x = -y}
S={GNIx =y} + {(x.y) | x = y}

A & R 0F oRag Boer £ 2 o
aeRE>0 & AT

A 3, w(a, 8) = sup|f(x) - f(a)l,
xéla—6,a+6]. ar

1.
2

3.

w(a,8,) < w(a,s,) ifé;, <4,.

lims,os w(a,6) =0 T qaeR & o)
lims_os w(a, &) & 3¥aca €y HTaRGHAr
el g

lims0+ w(a,8) = 03 T Faer afr 4
W f "ad gl

Let f be a bounded function on R anda € R.
Foré > 0,

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

xela—6,a +

kol

8]. Then

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

S/15 CRS/2015—4BH—2A

65.

66.

66.

67.

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

gl ar

nlogn

L FHA (a2, Hfardr &)
2. Aot 5%, a, Y B

3. fofr L=z af AfRaTd %l

4. AT (-1 a, 3fET gl

1
. Then
nlogn

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

2. The series ¥, ay, is convergent.

3. The series ¥, a2 is convergent.

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

Forn > 2, leta, =

mm*w##m@
mm%?(wﬂﬂcf\c’r#wsﬁ#w
I s @

{£1f:N - {1,23).
{f1f:{1,2} > N}.
UlLf (12> N, £(1) < £2)).
Ul N> @2, rq) < £,

-hL-.II\J_-—-

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

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

{fIf:{1.2} > N}.

112N, Fa) < f(2)}

Ul FN- 12350 < £2)),

¥y

AT & F R™ x R™ - R Haley F(x,y) = (Ax,y)

¢ i) R™ ®T A H qOART ¥, qur

AT nxnawedfa® 3eqg ¥ 7@t D woes

Hadherst F AT wxar 31 Py st &

FIT-T TE

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

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

3. 3T (r,y)eR" xR" & AT DF(x,y)
feaeT adt w@an

4 DF(xy), (x,y) = (0,0) W 3fedeq =8
G|



67.

68.

68,

69.

Let F:R"XR*—-R be the function

F(x,y) = (Ax,y), where (,) is the standard

inner product of R™ and A is a nXn real

matrix. Here D denotes the total derivative.

Which of the following statements are correct?

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

2. (DF(x,¥))(0,0) = 0.

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

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

A & {ag, a1, a2 ..} areafas et #

waagwmmmkzl%m,mﬁﬁ?

s, = Yhooay &1 T Fuat F § FleT @

e 8?

1. AR limp.e s, & HETE & @ Lm=0m
&1 3feaa ¢l

2. i lim) e s, 1 Hi¥aa % @ Xm=0am
¥ yfeaea a1 & aTEFar e ¢l

3. TR ID_pa, F FAE & A limyw Sa
i 3feaca I

4, TREIT_,a, 1 dedc & @ limye Sy
¥ NfEaeT @ T NERTSHAT AL 6l

Let {ag, ay,ay, ... } be a sequence of real
numbers.

Forany k = 1, let s, = Xk=q @2k. Which of
the following statements are correct?

1. IfliMpoe Sp eXists, then Xm0 am
exists.

2. Iflim,_,e Sy exists, then X7 @ need
not exist.

3. IfY%_,an, exists, then limg, 0 Sp
exists.

4. % _oan exists, then lim;, e Sy need
not exist.

A B fiR" > R" U Hdd Goe ¢ i
Jn 1f(0)1dx < o0 ¥

A ¥ A U aEAfa® n x n Sehold
HTETE & TA x,yeR*H T A & (xy),
R" T HeE iR IoTAhe 1 Afdse wwar
gl ar

69.

70.

70.

71.

fon fAX)E 0P dx =

—

-1\ dx
Jan flx)ei@™) »2) ey

I(AT ) dx
2' .rnﬂ f(x)e s ldEt}ﬂ ¥
3. fon F)NAT Y00,
A=t dx
4. Lo [l TR =,

Let f: R™ - R™ be a continuous function such
that [pn 1f (x)ldx < co.

Let A be a real n X n invertible matrix and for
x,y€R™, let (x, y) denote the standard inner
product in R™. Then [o. f (Ax)e'O*)dx =

-

fon F)NAv0 8

|det Al
iAT dx
2' Imn f(.x)e { y,x) ]detﬂl .
=1
3. Jgn f)M(AD) Y dx,
-1 dx
4' J.]Rn f(.x)ei{A y,x) Idetﬁl'

AW B 3 x 3 aaats AEgE A F WHEET

100
5% ATA=(0 0 o)a:mm ar wHeay s
0 0 0

dfase & §

e YFIHTE AR

S | &1 U IR

nfa 2 1 TH IR

s A v FAAT IR

-l P

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

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

0 00
a nilpotent matrix.

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

TF nxn AN IR A, A =1, (nxn
AEHE HTE, e k T g O > 17%)
F AT T gl A oA w T
WO A 1 A8 ¥ A e wuat A
¥ FF-J IEATFA: T 82

S/15 CRS/2015—4BH—2B



71.

72.

72.

A Redhg B

A+A2+...+Ak‘1 =O,ﬂXnQLm' w
(r(A) +tr(A%) + -+ tr(Ak-1) =
A' 4 A2 4t A-k=1) ~f

PN -

Ann X n complex matrix 4 satisfics 4% = £

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

integer > 1. Suppose 1 is not an eigenvalue of

A. Then which of the following statements are

necessarily true?

I.  Ais diagonalizable.

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

3. tr(A) + tr(A%) + - + tr(A%=1) = —p,

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

A 5 SR > R, wF BT aeRa = 0 &

ffw S() = av Rar srar

A T:R“—»R"W@?W%

W%Ttm:ﬁﬁ?mﬁmﬂmﬁ

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

I B W8T 7 F megp Rt 3

2. B%W(T—S)a:rmq;ﬁm'rm

3. BF 6T T & 3eqg aedwa:
faet ¢t &, ot 398 fager 2

4, B*WHTWWW&T&E{B
a:merai(r—_';)aarm{r\gﬁm‘raﬁzl

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

fixed aeR, & # 0.

LetT: R" — R™ be a linear transformation

such that B = {v,, -, Vn}is a set of linearly

independent eigenvectors of T Then

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

2. The matrix of (T = 8) with respect to B
is diagonal.

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

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

73.

73.

74.

74.

AL =

xeﬂk*mmﬁ'%pn(x)zx“m

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

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

2 memmmmmﬁ
ITHARE o ¥

3. R W ush §aq weradt i wfeer gofer
#m?ﬁm:?aﬁarﬂgm
{Po, D11, ..} B

4, ﬁmmmmp#mmgi

Let p(x) = x™ for xeR and let o=

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

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

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

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

4. Trigonometric functions belong to .

a b ¢
A R A=(0 i d)U'EF 3 x 3 3T ¢,
0 0 a

Hﬁa,b,c,d?ﬁ??fﬁﬁﬁmﬂm:

l. wfaaaeo,mua;agvape@[x]%arﬁ:
AT SFH p(A) ¥l

2. B 9gYE geZ[x] & fo, smezg

q(a) q(b) q(c)
qA)=( 0 gqa) qd) |

0 0 g(a)
3. M um gt n & R Al an=0
ar a43= o0 g
a 0 ¢
4. AF\\T(O a' o)*ﬂyﬁ-q\gq":m
0 0 ¢
FARAART Fwar ¥

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

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



785.

75:

76.

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

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

R gAfRE R® & sqwARea e # &
FA-T 8

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

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

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

2. {Gy,2):x—y=0}

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

4. {(x,y.z):x—y=1}

ey wfewr FAREA V), V,, Vs, Vg T fygeed
FTAAON ¢y Vi = Vo, Va2 Vs, @3 Va2V
AF Ker (@) = {0}, Range (¢) = Ker (¢2),

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

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

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

i=1

20

76.

T

g

78.

Consider non-zero vector spaces Vy, V3, V3,V
and linear transformations ¢4: V; = V3,
$5:Va = V3, ¢3: V3 — Vg such that Ker
(¢,) = {0}, Range (¢,) = Ker (¢2), Range
(¢2) = Ker (¢3), Range (¢3) = V4. Then
4
1. Z(—nf dimV; = 0
i=1
4
2. Z(—1)i dim V; > 0.
i=2
4
3. z(—l)*’ dim V; < 0.
=
4
4. Z(—U‘ dimV; # 0.
i=1
AW BF A TS SAHATIT 4 x 4 AEATAE
3MeTE B ot F @ FA-F T& TE D
1. Sfda=4
2. B AR beR*& AT, Ax = bH IF-
&F TFH & ol
3. dim (nullspace A) = 1.
A & & HFOE AT 0 €l
Let A be an invertible 4 X 4 real matrix.
Which of the following are NOT true?
1. Rank A =4.
2. For every vector beR*, Ax = b has
exactly one solution.
3. dim (nullspace 4) = 1.
4. 0isan eigenvalue of A.
A gna?armﬁa?nmms%a’r

g’g=1a=rmtrmm%.5iﬁ u',u H
qftad ¥ oReiRa Y F A=1-2uu, @
I, AR 0w acERS Iy gl e Fe
# ¥ Fla-a 7@

1. AffRF B 2.
3, Trace (A) = n—2. 4,

A% = A
A*=1.



78. Let u be a real nx1 vector satisfying

u'u=1, where u' is the transpose of wu.
Define A = I — 2 uu’ where I is the nt" order
identity matrix.  Which of the following
statements are true?

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

A=A
A% =],

[ UNIT-2 |

79.

80.

80.

1 :
2. T+ +D+@+1)%+ (x+ 1) + (x + 1)*.
3. 14x+x24+x3+ x4,

4. 1+x+x?+x3

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

1. x%-5.

2. 1+(x+D+(x+ 12+ (x+1)3
+(x + 1)*,

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

4. 1+ x+x%+x3.

iR & T 2 W R, witufadr &

Y, mﬁwswgmﬁqa%uﬁ'm

A o @ R &, @1z, 3 oRfAa 3 B

YA A ¥ Fa-7 g8 ©

I 7398Aay \ifefad § S R o
TraRer wifrtufadr & o ¥

2. wifeyfadr ¢+ & z "@gq &

3. wifRfAdr ¢ & z grzear® &

4. @ireufadr ¢+ # z 7 W 3R
3THHTIT O g

Consider the set Z of integers, with the
topology 7 in which a subset is closed if and
only if it is empty, or Z, or finite. Which of the
following statements are true?

21

81.

81.

82.

82.

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

2. Zis compact in the topology 7.

Z is Hausdorff in the topology 7.

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

Ll

Aot £ U gAY dedRRE wae 1 e

Fut F & F ¥ TE

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

2. fm%ﬂﬁ'fa?m:ﬂqm
2l

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

4. fIR R IR f & awafas amr ofeg ¥

Let f be an entire function. Which of the

following statements are correct?

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

2. fisconstant if f has uncountably many
zeros.

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

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

ﬁﬁhmﬂ%ﬁa@wﬁﬁﬁm#
g qerdt w gy €

. x%—3x*+2x*® —5x+ 8 over R.

2. x*+2x*+x+ 1overQ.

3. x>+ 3x?—6x+ 3overZ

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

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

x% —3x* + 2x3 — 5x + 8 over R.
x3+2x% + x + 1 over Q.

x3+3x% — 6x + 3 over Z.

x*+x2 + 1overZ/2Z.

AW



83.

83.

84.

FEAN aw & foreet sugeadt & XA
farat:

f, ={ ceC: [ ‘.

3T e (@ Jead: ua Friafafa)

1 ¢ ¢
nz=i(:ec=[c' 1 c]

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

1. =00 =D
2. ﬂ1=#fj'.ﬂz=l_).
3. ﬂi=l_),ﬂz=ﬁﬁ.
4. 0, #DQ0,#D.

Consider the following subsets of the complex
plane:

0, ={cec: [}

is non-negative definite

(or equivalently positive semi — definite)].

1 CC
nz=[c.s«:= ¢ 1¢C

¢ ¢ 1
is non negative definite

(or equivalently positive semi — deﬁnite)].

Let D = {zeC] |z| £1}. Then
l. Q,=D,0,=D.
2. 0, #D,Q,=D.
3. 0,=D,Q,#D.
4. Q, #DQ, #D.

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

¢ afx

85.

85,

86.

f(})=0 foralln=1,
f(z) = 0 forall |z| =21
f($)=0 foralinZl.
f(z) = 0 for all ze(—1,1).

ey B

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

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

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

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

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

p(2)

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

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

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

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

2, Retp(())<0forzelﬁ

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

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

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

(THFT TUT ITEBIEH Helel) § Tl

e (N <o) Vi1<j<5 ¢l

ar o & & FlF-A "6 8

. ®hj, 1<j<5F RWT go0() =/ &l

2. ® M), 1<j<5 & @T o7'() = 0())
gl



86.

87.

87.

88.

88.

89,

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

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

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

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

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

Then which of the following are true?

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

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

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

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

IfE x,y AU 2z U WHE & 3aug § aur

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

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

L. yzx=1; 2,
3. zxy=1. 4,

yxz = 1.
zyx = 1.

far st & @ FiA-¥ gHAVAr ot =
6a + 2 mod 13 & FATUH FIT &7

1. 41 2. 47

3. 67 4. 83

Which of the following primes satisfy the
congruence

a** = 6a + 2 mod 13?

. 41 2. 47

3. 67 4. 83

A @ (01] W sl adfas AW dad

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

23

89.

90.

90.

2. O Td g1 T Forell & FHeAD
U 3fRass aqueTae g

3. 0TY 18- W e g @l wear &
FHTIY TH AT A0TTael gl

4. TR fec([0,1]) & afF T xef0,1] aar
FEa>1F AT (F)r =0 ar
T xe[0,1] F AT f(x) =0 FI

Let €([0,1]) be the ring of all real valued
continuous functions on [0,1]. Which of the
following statements are true?
1. C([0,1]) is an integral domain.
2. The set of all functions vanishing at 0 is a
maximal ideal.
3. The set of all functions’vanishing at both
0 and 1 is a prime ideal.
4. If feC(]0,1]) is such that
(f(x))" =0 forall xe[0,1]
forsomen > 1, then _
f(x) =0 forall xe[0,1].

FE 10 & F FHg F T4 FHaor ey

H @ -/ TET 8 FHAUTFA?
I, 14141 +2+45=10

2. 1+2+43+44=10.

3. 1+2+2+4+5=10.

4. 14+142+42+2+2=10.

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

. 1+1+1+2+5=10.

2. 1+42+3+4=10.

3. 14+242+5=10.

4. 14+142424+2+2=10.

[UNIT-3 |

91.

GEOATT m & TS U, U fAfast
x*+y?=qa®> & FAg W, & T o Ay
Ao forg &1 e RRT ¢ aur &1 & 7
foeg @ g0t &1 3equra & &, & e afahe
R & RUveg g ar



91.

92,

92.

93.

1. z-387 & ¢ Folg w3 3§

2. z-3e7 & A€ Folg g3 =7 TEF
3. z-frm & sifeelear ®a €Ay Bl

4 z- fear # afoefear sa @y 781 &1

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

_(a+blogl, 0<x<{
e i) _{c+dlogx. {<x<1

xy"+y' =0 & AT N FoteT &, 57 Wiyl
qTﬁ-TGﬁl'x-»O,y oREg ¢, aur

y) =y'Q), 3
. a=1b=1c¢=1d=1
2. a=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
The function
a+blog{, 0<x<¢
G(x'c)“[c+dlogx, {<x<1

is a Green’s function for xy" +y' =0,
subject to y being bounded as x — 0 and
y(1) =y'QQ), if

1. a=1,b=1 =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

e == —4x -y, Z=x-2y f Fifow
ﬁq?tﬁﬁ

1. 3IgmfAag: R e

2. ¥R e

3. IumfAa: R gife

4. feww wffw

24

93.

The critical point of the system
dx dy 5

e —4x -y, 2 = X—2yisan
asymptotically stable node
unstable node
asymptotically stable spiral

at
I;
2.
3

4. unstable spiral

94, HHATHA FHRIOT

94,

95.

95.

96.

yx)=1+x3+ f: K(x,t)y(t)dt, S
K(x,t) = 2%t & |y, & fAv geged e

Ki(x,t) ¥
1. 2% f(x —t)? 2. 2*t(x-—t)?
3. 2% t1(x— )2 4. 2%ti(x —t)°

For the integral equation y(x) =1+ x3 +
Jy KCx, )y(t)dt with kernel K(x,t) = 2%,

the iterated kernel K3(x, t) is

1. 2%t (x —t)?
2. 2%t(x—1t)3
3, 2x—t—1(x —_ t)z
4, 2*t-1(x—t)3

wead [} (2 — y2)dx F TWAF S (0,0)
TUT (2,0) & IGRAT &, F TH

. Gid gaH ¢ A a<n
Yad FAaA § AR a <

9
3. g SgeaH ¢ AR a>n
4, 9 FGAaH ¢ Ak a>n

The extremal of the functional
f:(y'z y?#)dx that passes through
(0 0) and («,0) has a

weak minimum ifa < m
strong minimum ifa <
weak minimum ifa >
strong minimum ifa > w

F‘!*’!‘-""

GoaF [ = [ y(y')?dx & aHS S (0,0)
qY>T (%, ) ® ST g

1. UH AW G &

2. x & U QS GAT ¢



96.

97.

97.

98.

98.

25

3. WIAT & UH U & 99,

4. &¥ged F1 UH U ¥

The extremal of the functional

I= [*y*(y')%dx that passes through
(0, 0) and (x,,y,) is

a constant function

a linear function of x

part of a parabola

part of an ellipse

BB i

99,
feftT o 3% srawe o

u,,,+xu,,,=0%

1. x>0$ﬁt’ffﬁ§ﬁﬁ‘ﬂ

2. x>0 % fov IfAwaals

3 x<0$maﬂ§_ﬁﬂ'ﬂ'

4. x<0&F v IRAWEaRF

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

1. elliptic for x > 0

2. hyperbolic for x > 0

3. elliptic for x <0

4.  hyperbolic for x < 0

URfRF A gAET

d
2 =y 4cos?x, x>0

dx

y(0) =0, & fw Ry & qaegafaa
& & Hfeaca # ITaaw Iawa &

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

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

For the initial value problem

101.

dy

e x>0

= y? + cos?x,

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]

100.

100,

e & & S19-2 3T 3w e
Pax +yq* =1 & HI7 HATERS &7
L oz=>+Z4p

2 z=X4+24p

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

Which of the following are complete integrals
of the partial differential equation
Pax +yq®>=12?
L oz=24+24p
a X
X

Z+24p
b x

3. z2=4(ax+y)+b
4. (z-b)l=4(ax+y) -

2 =

fFdr oo ¥aa: asaeg e f F AT,
fomt & ¥ ST, z(px — qy) = y2 — 22

T UF WHATT g 87

1. xX2+y?+2%2 = f(xy)

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

3. x*+y?*+2%=f(y-x)

4. x*+y*+2% = f((x +y)* +22)

For an arbitrary continuously differentiable
function f, which of the following is a general
solution of z(px — qy) = y? — x2

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

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

3. x*+y%2+22=f(y—-x)

4. x2+y?+2% = f((x+y)* +2%)

e dEareRs aRTEes ¥ O 3 3Ew
FH UId & | aguel F AU Uy &
oo fasw

e &1 Qg Faw
RFcwer &1 3asewa aw

AEH Aoy 2 faeg |

BN -



101,

102,

102,

The following numerical integration formula is
exact for all polynomials of degree less than or
equal to 3 '

1. Trapezoidal rule

2. Simpson’s %rd rule
3. Simpson’s :;: th rule
4. Gauss-Legendre 2 point formula

AT f&F R 9T U 9 B PE aUT
TALHE. $+ A+ 24 Px)y=0,x€ R
F o) YQ&q: ¥&adT gt T qEfEasT w gl

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

2. a<b<cora>b>c

3 B il

’ lal  {bl el

4,

O<a<bandb>c>0

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

D+ A+)2 4Py =0,x€ R,

dx?

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

1. a<0andb>0

2. a<b<cora>b>c

lal — 161 el
4., O<a<bandb>c>0

(UNIT-4 |

103.

A fF (X,Y) $ H@gFd IWAd g § Ak
xX|ly=y~ 897 (3,05 au vy~ wmt
(D),A>0, T8 ATH AT Trgar &1 AW &
A & RY HARAT Hdad T=T(X,Y) ¢l
ar

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

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

PO PSR S
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103.

104.

104,

105.

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

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

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

3. Var(T)= A forall A.

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

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

Ui+U3
1. E@)=0.
2 Var(Z) = 1.
3. ZAEE Sl &
4. Z~N(0,1)

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

X Uy +XoU
Define Z = ==2=—2-% Then,

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

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

0o 1 2 3

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



105.

106.

106.

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

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

0 1 2 3

0/2/3 0 1/3 0

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

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

Then

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

HHY TH F U gfagy, A F X, w
faar, St = waEfe e wRear uac
He &
fo)=5@x-0) 6<x<20,6>0

=0 Kirzt

At & @ Fla-and 0 & fvargar e
/e, fearear qUniE 1-a F

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

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

fox) = 55 (x - 6)
= 0

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

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

27

107.

107.

108.

108.

X

[X X 2.

X
X X

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

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

“J‘
1+ /1—;

x| 4

Let X and Y be random variables with joint

cumulative distribution function F(x,y). Then

which of the following conditions are

sufficient for (x,y)eR? to be a point of

continuity of F?

. 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.

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

yfPaerOrT v ¢ & RAfEse fBFar s g
ar

1. @) =1/2.

2. @UF TH G &

3. e®e(3)=1tl forall ¢ = 0.

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

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

p—

@(2) =1/2.
¢ is an even function.

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

B owo



109.

109.

110.

110.

A F X, X, FAT IRRGH W &1 A
& X, X;,- WEUTHATAS: afRd §, AT g
U GWOT 0,2 F FY, FEF X, X,
FaUEAT: d@fed § AT p, dAT TEROT o2
FEY AAFS, =X, +X, ++ X, &1 @
fﬂ;—:-“- e & N(0,1) aF IHERT @ar ¥,
afg

2ox2
1. %=LF‘1;L'Z) and b, =Vn d‘—:"l

2. a, = “{ﬂl;‘ﬂl) and bn fees n(oy :JZ )'

3. ap=n(u +u;) and b, = ﬁiﬂi,_:_ﬂ,z_l

2 2
4. a,=n(u, +4;) and b, =n 1‘;"

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

+++ X,. Then S"; n converges in distribution
n
to N(0,1) if
2 2
1. ap= n_(,u12+n2) and b, = yn_[32%2 :a“.

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

3. ap=n(y +u,) and b, = \lﬁ@

2 2
4. ap=n( +u,) and b, =Vn E‘?‘-

A fF X F g f(x|8)=%e""’9,x >0 %
& 6 > 0 37AT &1 Y Fr gfEmT Perad
X

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

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

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

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

28

111.

111.

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

g MU &= & v &F &= 99 &1
HOHET TR ASSA $UA &THAT Fald Far
3w & AT F 10 R ¥ wH aRlRow
gfaes & gfieror R o, wREew wE
Aes d F @Yl AW F 9 1 Ages
(X0, Y, -, (Ko, Yao) @ Tafése B ot &, sred
X, A U @ qur v, dfeew g |
HR A U T ASAS &1 §H Tg THRIOT FAT
e &

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

N A 7 &

TAH

Hy: 3TOHeT 9 9§l 3U« &TAAT 1@ ¢
A & D,=Y,-X,D=Y-X, S =D; #
Sfer St |0y A ¥l F@ Heqw fRRar smar
t & 2uar &vHar AYE gaHEEd; §fed A8
g, 3. us vrafers gfietor & gEaE @ar
gl @ 39 g & fav A & ¥ Fla-ara
39gF G AAT ST T B/AT S

87

1. VY-X.

2. O« D|s &Fr FEIH

3. 4 D; ¥ HIA S; F ARTHA
b

4. .

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

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



112.

112.

113.

efficiency measurements are not normally
distributed and hence a nonparametric test is to
be proposed. Then which of the following can
be considered suitable statistics for this

purpose?

1. Y-X

2. Numbers of positive D;s.

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

4,

TRSar d¢d Bl

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

—00 < @ <ooTYUT ¢ >0 AT IraA & IUT @,

NODF wilsar ada wad &1 s

AT gl A F XXy, X, 39 WIRASAr

de ¥ fer r us aefRow gfage ¥

ar e & ¥ Sla-and @@

1. Ig SiaaAe s 7l

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

. 0F UF IARAT JFhoe w1 Jaq gl

4. 6% AN e ITEAeT FE WA

Consider the pdf

f(x:6,0) =2 (%) + 010Gk - 6),

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

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

Let X;,X5,--,X, be a random sample from

this probability distribution. Then which of the

following is (are) correct?

1. This model is not parametric.

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

3. An unbiased estimator of @ exists.
4. Consistent estimators of 8 do not exist.

A B X & U f(x|0)¥ e 6,04 1
gl 3R

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

29

113.

114,

114.

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

Suppose X has density f(x | 8) where 6 is 0 or
1. Also,

f(x|0) =1 if0 < x < 1, and 0 otherwise,
f(x|1) = lfO < x < 1 and 0 otherwise.
To test Hy: 6 0 versus H;:0 = 1 at level
a,0 < a < 1, the Most Powerful test
1. rejects Hyif X > 1—a.
2. rejects Hy if X < a.
3. rejects Hy if X < va.
4. has power \/E.

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

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

R B AU 02 & ITUAH WIATHAT 3eholol HA:

g aur 62 ¥ o e FuAl A & Sl ¥ A

&2

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

2. paur ¢TI @ g

3. 82,02 % fov gaeT B

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

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

cov(B) = o?X'X

B and G2 are independently distributed
62 is sufficient for o2

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

BN -
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115. & & v, 1, Y, FHEETOT Jefo7 &, @

115.

116.

116.

3G SHROT o2 aUT Seanen3it E(Y,) = 6, +

8,, E(Yy) = 0, + 6,, E(Y;) = 8, + 6, & s

AT yEd & F Ty | @ wae

o # e suat 7§ Sl w58 e

. 60,0.,6,3UT 6; &  IAF HFol T 2

2. ):Loel-a{fm?ﬁw%l

3. 6,-6, 6,-6,TUT 0,-6,H q T AF
FEAT Bl

4. IR Tt F Aeee g

LetY;,Y,,Y; be uncorrelated observations with
common variance a2 and expectations given

by E(Y;) = 6, + 61, E(Y,) = 6 + 6, 117.

E(Y3) = 6y + 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, 8,, 6, and 85 is individually
estimable.

2. Y7.,0;is estimable.

3. 6,-06, 6,—0;and@, — 05 are each
estimable.

4. The.error sum of squares is zero.

% i & T EX) =u=EWY), Var(X) =
o? =Var(Y;)) aur Cov(X,Y;) = po? gFd TH
= v @ ¥ wra s anfRow
gfaesl (X, %), ..,(XnY,) W @=f &t fw
P61 AU p THAW w0’ AU p & ITAAH
WRAFar ol Fr Afdse Fxa &1 3

S = Tha(X - X)? S} = TrL,(Y,-7)?

aur

Syy = Tl X =) =7) & ar 117.

l. X, =Y, a9 X, +Y, F&a7 &l
2 A= (R+7).6% = (S} +SDp =35

T sE+sE

3. 821+ p) = - (S}+S5F +25).
4. 62(1-p) = (S§+5F —2 5.
Consider a random sample

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

Var(X;) = 0% = Var(Y;) and Cov(X,,Y;) =
po? forall i. Let ji, % and j denote the
maximum likelikhood estimators of u,0? and
p respectively. Also,

5% = Tl =B, 8= Balli= 97
an

Sxy = E?=1(Xi = X)(Yt = ?)-
Then
1. X, —Y; and X; + Y are independent.

=Yg i s2 1 ro2 2y A . 25xy
2. ﬂ - 2(X+Y),6’ = on (SX+SY)HO ‘S§+S§'
3. 62(1+p) = 5- (S} + 5 + 25xy).
4. 62(1 = p) = o (S} + SF — 2 Sxy).

@F gfade

=u—u+e

'Yz=#z"".ua+fz

Vi1 = Upoy = o + €p—y

a=ta—p+6,

FET g, oo, i AT ITAA & T €, ..., €, ATET

0Ud W19 3R THRYT % |Y HHgHa 0T 2,

W @EN| &= &F (1, Y, 0, V) U6 w69

wRwaR V=230, ¥ B & A e

Ter 82

1. I E(c'Y) =0, ¢ & wsht 3ra0q @A &

2. py— pz F ASSaH WRF 3aFaad 3ot
i+ Y, Bl

3. My — ps T ASAA IWF 3T 3ot
,- Y%l

4. N YRS BT dypy + - + dop, FFAAT
gl

Consider the linear model
i=um—u+te
=4 — s +¢€

Va1 = Hnet — fn + €p—y

Ya=tn—t+ 6,

where 5, ..., 4, are unknown parameters and
€3, -.., €y, are uncorrelated with mean 0 and
common variance. Let Y be the column vector

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



118.

A< 3u gl )
3, afaa.:su,%.a’rmwa‘z?rm;—# 120
¥ WY UF SAMAAT def &l '
4. FAY t 9T AGT G GTel Agent
T 7 (X(6),3)
118. Let X(t) = number of customers in the system at
time t in an M /M /C queueing model, with
C = 3, arrival rate A > 0 and service rate
u > 0. Which of the following is/are true?
1. {X(t)}is a birth and death process with
constant birth and death rates.
2. If {X(t)} has a stationary distribution,
then A < 3pu.
3. If 1 < 3y, then the stationary distribution is
a geometric distribution with parameter LS
34 120.

119,

31

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

2. The best linear unbiased estimator of
Pp— H3ist + Ya.

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

4,  All linear functions dyjy + ++* + dpp, are  119.

estimable.

TEM/M/CFAIR SGARA A TAT ¢t WaT &

TTEH B OFEAT X(t) & C =3, IHAS 7y

A>0 aur dar afq u>0 & @y A A

¥ FT-w1A TE 287

1. {X(t)} U FTeT U AOT 9HRAT E,
AL SAedeT UG AYOT Afdd F ||

2. T (X))} F U TAeW deA §,

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

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

o amegg & arfe o #0880 i) &

fowl e ameggl # @ FT-WA AW &
THHAT Jqeieod Hiew & HEWEoT

3Tegg BreM/EhT?

T

2 gri,;'%ﬁtma,-‘}a:(ij)afmam

HeF

3, gt:‘,j*ﬁ-‘mr;‘lj & (ij)ar yraaq arar

RIEEE)
4. Y.

Let = ((UU)) 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?

E R

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

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

4. 2%

AT Y, Y, Vs, Y, TETT: U9 FUTEATAG:
T ATE yEART W el A= A a
fraeT TaIasy e 2 F Qe §eF &
Y2 + Y} €+@]
Y2 +v2 Y2+YEl
Y7 Yzz]
vz Y2
Y2 + Y2 0 ]
0 Y2 + Y2
[ Y2+YE Y+ YZY.,]
V.Y, +Y,Y, YZ+Y?

1.

Let Y,,Y,,Y5,Y, be iid standard normal
variables. Which of the following has Wishart
distribution with 2 d.f.?
1 YZ+Y: YZ+ Yf]

[Yzz +Y: Yi+YE

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

3 [
i Y2+YE YiYa+Y, 11,]
" ns+VY, YE+YZ |
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PART 'A’

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

1. 30 2. 34

3. 36 4. 40

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

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.. 3 4. Infinite

4. What is angle x in the schematic diagram

given below ?

130

130
130

.60 2. 50
3. 40 4. 30

. 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 Aj at the Arctic Circle. The
order of the areas of the strips is

1. AI<A< As 2. AEAP A
3. A>A>=Aj 4, Ap>A> As

. A 3 m long car goes past a 4 m long truck at

rest on the road. The speed of the car is 7
m/s. The time taken to go past is

1. 4/7s 2. 1s

3. 7l4s 4. 10/7s

Let m and » be two positive integers such

that

m+n+mn=118

Then the value of m + n is
1. not uniquely determined
2. 18
3. 20
4. 22

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

1. Rs. 900 2. Rs. 800

3. Rs. 1000 4. Rs.911.25
. Suppose

Hx =4

(2) Then x — 4 = x? — 4?(as both sides
are zero)

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

(4)1=(x +4)

(5) Thenx = -3

Which is the wrong step?

1. 1to2 2. 2t03
3. 3to4 4, 4to5



10.

11.

12.

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

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

1. (;‘(1]) 2. 11(‘1“1’)
3, 29(‘1‘2 4 (ig

Information in DNA is in the form of
sequence of 4 bases namely A, T, G and
C. The proportion of G is the same as that
of C, and that of A is the same as that of
T. Which of the following strands of
DNA will potentially have maximum
diversity (i.e., maximum information

content per base)?
length 1000 bases with 10% G

1.
2. length 2000 bases with 10% A
3. length 2000 bases with 40% T
4. length 1000 bases with 25% C
110 =] 101
100 —
90 — Total
80 —
70 —
60 —
5 50 —| 64
_g#ﬁ —~
%fg: \ Golg
30— 32 ;
f:: 1{\5‘_:/5,3{__3&,’ V14

P T ) . . .
| | ] | | ! 1
1990 1994 1998 2002 2006 2010 2014
Year

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

13.

14.

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

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

3. Every time non-gold medals together
account for more than 50% of the total
medals
Percentage increase in gold medals in
2010 over 2006 is more than the corres-
ponding increase in 2002 over 1998

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

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

-

w-oOWR

» D, A
,D,B, A

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

1

2
3
4,

You are in the Northern Hemisphere
You are in the Eastern Hemisphere

You are in the Western Hemisphere
You are in the Southern Hemisphere



16.

17,

18.

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%

Jar W contains 40 white marbles and jar B

contains 40 black marbles. Ten black

marbles from B are transferred to W and

mixed thoroughly. Now, ten randomly

selected marbles from W are put back in Jar

B to make 40 marbles in each jar. The

number of black marbles in W

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

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

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

4. cannot be determined from the
information given

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.
3. RfromB

3R
3 from A

3R
=3 from B

19.If

aN =8

eF=1

gH—=>M
then nS = ?
L. F 2. A
3. 4. K

20. AB is the diameter of a circle. The chord

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

NI %

D



PART 'B'

(uNIT-1 |

21. Given a4 X 4 real matrix A, let T: R* -
R* be the linear transformation defined by
Tv = Av, where we think of R*as the set
of real 4 X 1 matrices. For which choices
of A given below, do Image(T) and
Image(T?) have respective dimensions 2
and 1? (* denotes a nonzero entry)

[0 0 * ]
|0 0 =* =
]A“ooo»‘
0 0 0 ol

[0 0 = 0]
1o 0o x o
2A‘000*
0 0 0 =

0 0 0 0]
1o 0o 0 o
3’4_000:«
0 0 = o0l

0 0 0 0]
_lo o0 o0
B 16 4 w o
[0 0 =

22. The sum of the series

1, 142 | 14243
TR 5 + -+ equals
1. e 2 <

3e 2 €
3 5 4, 1+ 2

23. Which of the following is a linear
transformation from R3 to R%?

* f(;)=(xi:v)

Z

HONES

24,

25.

26.

27.

e
-
T
==
—
I
—
= N
+ |
o
N

only f.
only g.
only h.
all the transformations f, g and h.

F D

Let T be a 4 X 4 real matrix such that
T*=0. Let k;:=dimKerT! for
1 <i<4. Which of the following is
NOT a possibility for the sequence

ky Sk, < ks < ky?

1. 34<4<4.
2. 1=3<4<4,
3. 24<4<4
4. 2<3<4<4.

The limit
1 2x
lim—| et dt
x-=-0X
x -
does not exist.

1.
2. s infinite.

3. exists and equals 1.
4. exists and equals 0.

Let A, B be n X n matrices. Which of the
following equals trace(A%B?)?

1. (trace(4B))?

2. trace(AB2A)

3. trace((4B)?)

4. trace(BABA)

Let A be an m X n matrix of rank n with
real entries. Choose the correct statement.
1. Ax = b has a solution for any b.

Ax = 0 does not have a solution.

k2

3. If Ax = b has a solution, then it is
unique.
4. y'A = 0 for some nonzero y, where y’

denotes the transpose ot the vector y.



28.

29.

30.

31.

32.

Let V be the space of twice differentiable

functions on R satistying [ UNIT -2 ]

fl=2f"+f=0.

Define T:V = R? by T(f) =

(f'(0), f(0)). 33. Let, foreachn =1, C, be the open disc

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.

Which of the following subsets of R™ is

compact (with respect to the usual

topology of R™)?

1. {(xi, X3, s

2. {(x1, %2, 000y Xpn): X1 + X3 + -+ x,, = 0}

3. (%1%, %)% 20, 1Sisn)

4 f M)l LS8 S2
1<i<n}

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.

A polynomial of odd degree with real
coefficients must have

1. atleast one real root.

2. no real root.

3. only real roots.

4. at least one root which is not real.

The row space of a 20 X 50 matrix 4 has
dimension 13. What is the dimension of
the space of solutions of Ax = 07?

. 7 2. 13
33 4. 37

,xn):lx,-|<1,1$iSn} 34.

35.

in R?, with centre at the point (n, 0) and
radius equal to n. Then

C=UCnis

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

72
f ) dz =
|lz+1]|=2
1. 0. 2. =2mi.
3. 2mi. 4. 1.

Let f be a real valued harmonic function

on C, that is, f satisfies the equation
aZf aZf

—t + %7 = 0. Define the functions
_of of
“ox ‘oy
a a
h —_ _f + __f_'
dx  dy
Then
1. g and h are both holomorphic
functions.

2. g is holomorphic, but h need not be
holomorphic.

3. his holomorphic, but g need not be
holomorphic.

4. both g and h are identically equal to
the zero function.



36. Let D be the set of tuples (wy, ..., Wyg),
where w;€{1,2,3}, 1 < i < 10 and
W; + Wj4q is an even number for each i
with1 <i<9.
Then the number of elements in D is
1. 211 +1. 2. 2894,
3. 31941 4, 3141

37. 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?

L. :27. 2. 32,
3. 64 4. Infinite.

38. Up to isomorphism, the number of abelian
groups of order 108 is:
L 12 2 N
3. 6. 4, 5.

39. The number of subfields of a field of
cardinality 2190 4s
1. 2. 2. 4.
3. 9. 4. 100.

40. How many elements does the set

{zeC|z°=-1, zX# -1 for 0<
k < 60} have?

1. 24. 2. 30.
3. 32. 4, 45,
[ UNIT-3 )

41. The integral equation
y(x) =4 J'ol (3x — 2)t y(t)dt, with A asa
parameter, has
1. only one characteristic number
2. two characteristic numbers
3. more than two characteristic numbers
4. no characteristic number

42. Let f:R — R be a polynomial of the form
f(x) = ap + a1x + ayx* with
ag,a1,a; € R anda, # 0. If

Ey = [1, fO)dx — [f(=1) + F(D],
Ey = [}, fO)dx =2 (f(=1) +2f(0) + f(1))

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

then
1. |E| < |El 2. |Eql = 2|E,|
3. IE‘ll = 4lgzl 4. |E1| = 8“32‘

43. Let y(x) be a continuous solution of the
initial value problem
y' 4+ 2y =f(x), y(0)=0,

1, 0=x=<1
where f(x) = {0 P

Then y G) is equal to

1 sinh (1) D) cosh (1)
: 3 . 3

3 sin?‘l (1) coseh (1)
’ e? ’ e?

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

du du
aa-i-ba—l, x,y ER
u(x,y)=xonax+by=1

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

has no solution

has a unique solution

has infinitely many solutions

e

45. The singular integral of the ODE
(xy' —y)? = x*(x* —y?")is
I. y=xsinx

2 y=xsin(x+-:5)
3. y=x
4 y=x+§



46. The initial value problem

y'= 2\/;, y(0) = a, has

a unique solution ifa < 0

no solution ifa > 0

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

$ L Idiire

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

48. Consider the initial value problem
Ou_  ,0u_ = 4p-2Y
ax+26y =0, u(0,y)=4e"%,
Then the value of u(1,1) is

1. 4e~? 2. 4e?
3. 2e7* 4, 4e*
[ UNIT - 4 ]

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

X must have a symmetric distribution.

1
2 X must be 0.

3. X must have a density.
4.  X? must be a constant.

S50. 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. 10/3.

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

51. Assume that X~ Binomial (n,p) for some

n=1and 0 <p < 1andY~ Poisson (1)

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

Then

1. Var(X) = Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

4. Var(X) may be larger or smaller
than Var(Y) depending on the values
of n,p and A.

52. Suppose X; | 6;~N(6;,02),i = 1,2 are
independently distributed. Under the prior
distribution, 6, and 8, are i.i.d
N(u, %), where o2, u and 72 are known.
Then which of the following is true about
the marginal distributions of X, and X,?

1. X;and X, areiid N(u, 1%+ o?).

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

3. X;and X, are N(u, 72 + 0?) but they
are not independent.

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

53. {N(t):t = 0} is a Poisson process with
rate A > 0. LetX, = N(n),n=10,1,2,
Which of the following is correct?

1.  {X,} is a transient Markov chain.

2. {X,}is arecurrent Markov chain, but
has no stationary distribution.

3. {X,} has a stationary distribution.

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

54. LetX;,X5,--,X, be independent and
identically distributed random variables
having an exponential distribution with

1

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

I L 2. A
3. A4 4, oo,



55.

56.

87.

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 y; the sample mean of the
study variable selected in the i*" stratum,
i=12,--,k. Define

K s
%o = 3T, 5 and 5, = =t

Which of the following is necessarily true?

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

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

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

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

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

1. 8(t) = e Btp2)P(-21t).
2 00 = e (§(-3).
s 00 =0 (D )
00 = (v (3)

Consider the model Y; = if +¢€;,i =1,2,3
where &4, &5, €5 are independent with mean
0 and variance 02,202, 302 respectively.
Which of the following is the best linear

unbiased estimate of 57
1 Y1+2y2+3y3
w e,

6 Y2 , V3
2 E(paleZ)
a1t T
3 Vity2+ys3
; e
4 3y1+2y,+y3
10 ’

10

58.

59.

60.

Consider a Balanced Incomplete Block
Design  (BIBD) with  parameters
(b,k,v,r,A). Which of the following
cannot possibly be the parameters of a
BIBD?

. ((—-1k—2,b-kk,1).

2. (b,v—=kv,b—r,b—2r+2).
(v(v—l)
2

(9%}

,Z,v,v-l,l).

o

(k,b,r,v,A—1).

Let X1, X5, -, X7 be a random sample from
N(u,c?) where p and o2 are unknown.
Consider the problem of testing Hy: u = 2
against Hy: > 2. Suppose the observed
values of x4, x,,*:+, x7 are
1.2,1.3,1.7,18,2.1,2.3,2.7. I weuse the
Uniformly Most Powerful test, which of
the following is true?

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

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

3.  Hgisrejected at 5% level of
significance, but accepted at 1% level
of significance.

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

Let Y = (Y;,++,Y,)" have the multivariate
normal distribution N, (0, 7). Which of the
following is the covariance matrix of the
conditional distribution of Y given

n
S
i=1
(1 denotes the n X 1 vector with all

elements 1.)
L L 2. I+=-
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61.

62.

63.

a b ¢
LetA=(0 a d|bea3 x 3 matrix

0 0 a
where a, b, ¢, d are integers. Then, we

must have:
1. Ifa # 0, there is a polynomial peQ[x]
such that p(A) is the inverse of A.

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

q(a) q(b) q(c)
qglA)=| 0 q(a) q(d) ).
0 0 gq(a)

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

0 0 4a

Let f be a bounded function on R and

aeR. Foré >0,

let w(a, §) = sup|f(x) — f(a)|, xe[a—

é,a + &].

Then

1. w(aé;) <w(ad,)ifd <3,.

2. limg,o4 w(a, &) =0 forall aeR.

3. limg, o4 w(a, &) need not exist.

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

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

1 0 0
with ATA = (0 0 0). Then the set §
0 0 0

contains
1. anilpotent matrix.
2. amatrix of rank one.

11

64. Consider

3. a matrix of rank two.
4. anon-zero skew-symmetric matrix.

non-zero vector spaces
Vi,V,,V3,V, and linear transformations
PV =V, @iV o Vs, ¢V =V,
such that Ker (¢,;) = {0}, Range (¢,) =
Ker (¢,), Range (¢,) = Ker (¢3), Range
(¢3) = V4. Then

4
1 Z(—n£ dimV, = 0
=1

4
2. Z(-—l)-‘ dimV; > 0.
i=2

w

4
Z(—ui dim V; < 0.
i=1

4
4. Z(—l)‘ dim V; # 0.
i=1

. Forn =1, let

2 1
gn(x) = sin (x + n),xe[o, ) and

fu(x) = [ gn(t)dt.Then

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

2. {fa} does not converge pointwise to

any function on [0, o).

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

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

=

. LetS: R™ - R" be given by S(v) = av

for a fixed aeR, a # 0.

Let T: 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.



67.

68.

69.

70.

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 — 5)
with respect to B is not diagonal.

Let F: R™ X R™ — R be the function
F(x,y) = (Ax, y), where (,) is the
standard inner product of R™ and A is a
n X n real matrix. Here D denotes the total
derivative. Which of the following
statements are correct?
1. (DF(x,y))(w,v) = (Au,y) + (Ax,v).
2. (DF(x,%))(0,0) = 0.
3. DF(x,y) may not exist for some
(x,y)eR™ x R™.
4. DF(x,y) does not exist at
(x,¥) = (0,0).

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

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

2. {(x,y,2):x—y=0}.

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

4. {(x,y,2):x—-y=1}.

An nXn 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. A is diagonalizable.

2.A+A*+ -+ A1 =0,thenxn
zero  matrix.

3. tr(A) + tr(A%) + -+ tr(4A* 1) = —n.

4 A A2 b A D =

Let u be a real n X1 vector satisfying
u'u =1, where u’is the transpose of u.
Define A =1—2uu' where I is the nt"
order identity matrix. = Which of the
following statements are true?

12

71.

72.

73.

74.

75.

1.  Aissingular.

2. Af=A

3. Trace (A) = n—2.
4. A*=1.

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

1. foa% dx.
2% fy .
3. f:o xlo;ex
R L

Let A be an invertible 4 X 4 real matrix.

Which of the following are NOT true?

1. Rank A =4,

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

3. dim (nullspace A) > 1.

4. 0 is an eigenvalue of A.

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}.
3. {fIf: (L2} >N, FQ) < FQ)).
4. {f| N> 2 F(1) < FQ)}.

1

. Then
logn

FornZZ,letanzn

1 The sequence {a,}5-, is convergent.

2. The series }5-, a, is convergent.

3. The series Y, a? is convergent.

4.  The series }no(—1)"a, is
convergent.

Which of the following sets in R? have
positive Lebesgue measure?
Fortwo sets A,B € R2, A+ B

={a+b I aeA, beB}



76.

77.

78.

L S={xn|x2+y*=1)
S={(y|x2+y* <1
S={xlx =y} + {(xy)|x = -y}
S={@YIx=y}+ {xy)|x =y

B W e

Let p,(x) = x™ for xeR and let o =

span{po, p1, Pz, .. }. Then

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

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

3. {po,p1p2 ...} is alinearly
independent set in the vector space of
all continuous functions on R.

4. Trigonometric functions belong to .

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

Let A be areal n X n invertible matrix and
for x, yeR™, let (x, y) denote the standard
inner product in R™. Then

Jan F(AX)e'X) gy =

L fon f)e™) 50

ldet Al

i{ATy, xy _8x
2. fnn f(x)e IdetAl

3.0 fon fOONAN 3y

(A™lyx) _dx
4. [on F(®e T

Let {ay, ay, a,, ..

numbers.

Forany k > 1, let s, = ¥}_, az,. Which

of the following statements are correct?

L. Iflim,,e s, exists, then ¥2_, a,,
exists.

2. Iflimg_,q sy, exists, then ¥2_; a,,
need not exist.

. } be a sequence of real

13

3. If X=o am exists, then lim,,_, Sa
exists.

4. I X7-oan exists, then lim,,_,, s,
need not exist.

[ UNIT-2 |

79. Let f be an analytic function defined on

80.

81.

the open unit disc in C. Then f is constant
if

L f(-:;)=0 foralln > 1.

2. f(2)= Oforall|z| =2,

3. f(—)-—O foralln > 1.

n2

4. f(2) = 0forall ze(—1,1).

Let f be an entire function. Which of the

following statements are correct?

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

2. f is constant if f has uncountably
many zeros.

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

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

Let €([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].



82.

83.

84.

85.

86.

Let p be a polynomial in 1-complex
variable. Suppose all zeroes of p are in the
upper half plane H = {zeC | Im (2) > 0}.
Then

1. ‘!mp—(zl > 0 for zeR.

p(z)
2. Re ip—(z—) < 0 for zeR.
p(z)
p'(2) .
3 Im—-pm > 0 for zeC, with Im z < 0.

4, Im% > 0 for zeC, withIm z > 0.

Which of the following primes satisfy the

congruence

a?* = 6a + 2 mod 13?

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

Which of the following polynomials are

irreducible in the ring Z[x] of polynomials

in one variable with integer coefficients?

1. x%-5.

2. 1+G+D)+@E+1)?+(x+1)?
+(x + 1)

3. 14+x+x?+x3+x*

4, 1+x+x*+x3

Consider the set Z of integers, with the

topology 7 in which a subset is closed if

and only if it is empty, or Z, or finite.

Which of the following statements are

true?

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

2. Zis compact in the topology T.

3. Zis Hausdorff in the topology 7.

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

Let 0:{1,2,3,4,5} = {1,2,3,4,5} be a
permutation (one-to-one and onto function)
such that

o7 l(j)<a() Vj1<j<5.

14

87.

89.

90.

Then which of the following are true?

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

o~ 1(j) =0()) forallj, 1<j<5.

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

4. The set {k: (k) = k} has an odd

number of elements.

P

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

1. x5—3x*+2x®—5x+8over R
2. x3+42x*+x+ 1over Q.

3. x3+43x%*—6x+3overZ

4, x*+x*>+ loverZ/2Z.

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

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

yxz = 1.
zyx = 1.

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

1. 1+1+1+2+5=10.

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

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

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

Consider the following subsets of the
complex plane:

c

Q1= 1

CeC : [é_

is non-negative definite

(or equivalently positive semi — definite)}

1 ¢ C
Q,=4CeC: |C 1 C

g E 1
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1s non negative definite 3. weak minimum ifa > 7
4. strong minimum ifa > n

94. For the initial value problem
(or equivalently positive semi — definite) dy

==Y tces’x, x>0
y(0) =0,
Let D = {ze([}l |z| < 1}_ Then The largest interval of existence of the
. Q,=D,Q,=D. solution predicted by Picard’s theorem is:
2. O, # 5,0 = l_).
3. ni =D, ﬂz < D. L. [0, 1] 2. [0,1/2]
4. Q,+#DQ, # D. 3. [0,1/3] 4. [0, 1/4]

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

[UNIT-3 ] pgx+yq* =17

X

. z=>+Z+b
a X

x

2 z=—+‘;—y+b

91. Let P be a continuous function on R and v
W the Wronskian of two linearly 3. z2=4(ax+y)+b
indep'endent solutions y; and y, of the 4 (z—b)? = 4(ax+y)
ODE:
2
2+ 1+2)Z+P()y=0,x€ R.
Let W(1) =a, W(2)=b and W(3) = 96. The function
c, then
. a<Oandb>0 G(xoz[ﬁblogé’, 0<x={
2. a<b<cora>b>c ' c+dlogx, (<x<1
3 L= b _c
4: |61|< a|b|< blng 5 i is a Green’s function for xy” +y' =0,

subject to y being bounded as x = 0 and

1) =y'(1), if
92. The critical point of the system y)=y'W), i

dx dy 2 1. a=1 b=1c=1,d=1
_=_4_x.... E —_ = -2 ’ 1 ’

at i g =GR 5. a=1, b=0,¢c=1d=0
1. asymptotically stable node 3. g =0 H=1 ael d=t
2. unstable node 4 a=0 k=0 e=0 d=0

3. asymptotically stable spiral
4. unstable spiral

97. The second order partial differential

93. The extremal of the functional equation Uy, + X Uy, = 01is
foat(_‘y'2 — y?)dx that passes through 1. elliptic for x > 0
(0,0) and (a,0) has a 2. hyperbolic for x > 0
1. weak minimum ifa < m 3. elliptic for x < 0
2. strong minimum if @ < @ 4. hyperbolic for x < 0



98.

99.

100.

101.

For an arbitrary continuously differentiable
function f, which of the following is a
general solution of z(px — qy) = y* — x?
1. x*2+y%2+2%=f(xy)

2. (x+y)?2+2z°=f(xy)

3. x2+y*+z2=f(y—x)

4. x2+y*+2%=f((x+y)*+2%)

A particle of mass m is constrained to move
on the surface of a cylinder x? + y? = a?
under the influence of a force directed
towards the origin and proportional to the
distance of the particle from the origin. Then
1. the angular momentum about z-axis is

constant

2. the angular momentum about z-axis is
not constant

3. the motion is simple harmonic in z-
direction

4. the motion is not simple harmonic in
z-direction

The extremal of the functional
I= _f: ' y2(y")%dx that passes through
(0,0) and (xq,yy) is

1. aconstant function
2. alinear function of x
3. part of a parabola

4. part of an ellipse

The following numerical integration
formula is exact for all polynomials of

degree less than or equal to 3

1. Trapezoidal rule
2. Simpson’s érd rule

3. Simpson’s % th rule

4. Gauss-Legendre 2 point formula

102. For the integral equation y(x) =1+

%3+ [T K(x, t)y(t)dt with kernel
K(x,t) = 2*7t, the iterated kernel K3(x, t)

is

1. 2**t(x-— t)?
2, 2% Hx—1)}
3. zx—t—l(x — t)z
4. 2% (x-1t)?
(uNIT-4 |

103. Let X and Y be random variables with joint

cumulative distribution function F(x,y).
Then which of the following conditions are
sufficient for (x, y)€R? to be a point of
continuity of F?
1. PX=xY=y)=0.
2. Either PX=x)=0
orP(Y =y)=0.
3. PX=x)=0andP(Y=y)=0.
4, PX=x,Y<y)=0and
PX<x,Y=y)=0.

. Suppose X has density

f(x|6) = %e"‘f'e,x > 0 where 8 > 0is
unknown. Define Y as follows:
Y=kifk<X<k+1l k=012-
Then the distribution of Y is
1. normal. 2,
3. Poisson. 4.

binomial.
geometric.

. Suppose X has density f(x | 6) where 0 is

0 or 1. Also,
f(x]0) = 1if 0 < x < 1, and 0 otherwise,

.
f(xll)—z‘{; if0<x<1land0
otherwise.



106.

107.

108.

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

I. rejects Hy if X > 1 — a.

2. rejects Hy if X < a.

3. rejects Hy if X < Va.

4. has power Va.

Let (X,Y) have the joint discrete

distribution such that X | ¥ = y~ Binomial
(¥,0.5) and Y ~Poisson(1),A > 0, where A
is an unknown parameter. LetT =
T(X.Y) be any unbiased estimator of A.
Then

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

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

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

foX)=25(x-0) 6<x<20,6>0

= 0 otherwise
Which of the following is/are confidence

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

lo

(X X ]
12" 1+Val’
X

X
o =, =|.
1+ i1—; 1+J-:-

X X
a’ 3a|
1+J1'-: 1+ o

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

S/15 CRS/2015—4CE—2

109.

110.

111.

0 1 2 3
0/2/3 0 1/3 0
P = 1 1 0 0 0
21 1/2 0 1/2 0
3\1/4 1/4 1/4 1/4
Then

1. 1 isarecurrent state.
2. Qis arecurrent state.
3. 3 isarecurrent state.
4. 2 isarecurrent state.

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

by ¢. Then

1. @@)=1/2.

2. ¢ isan even function.

3. e(t)e G) = |t| forall ¢ # 0.
4. @(t) =E(etV'/2)

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

Xy U +X3U
Z = 22222 Then,

vi+v}
1. E(Z)=0.
2. Var(Z)=1.
3. Zis standard Cauchy.
4. Z~N(0,1)
Consider the pdf

f(x:6.0) =20 (7) + 0.1 p(x - 0),
where —o0<f@<ow and o>0 are
unknown parameters and ¢ denotes the pdf
of N(0,1). Let X, X;,*+, X, be a random
sample from this probability distribution.
Then which of the following is (are)
correct?



112,

113.

114,

—

. This model is not parametric.

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

An unbiased estimator of @ exists.

4, Consistent estimators of 8 do,not exist.

(7%

Suppose X1, X,,++ are independent random
variables. Assume that X;,Xj,-- are
identically distributed with mean u; and
variance 0,2, while X, X, - are
identically distributed with mean u,
variance 0f. LetS, = X; + X, + -+ X,,.
Sp—an
Then b

N(01)if

converges in distribution to

n(py+ o?+a?
1. an=-—[p—12—£-z-)- and b, = Vn it

5 a, = ﬂ(!hzﬂlz) and bn = n(ogy ;’02 )

3. ay = n(}ll o3 ﬂz) and bn = ‘/?_-[.(ELZLZJ_

4. ap=n(u +#;) and b, = v [Z2E,

Consider the linear model Y~N, (XS, a%1),

where X is a n X (k+ 1) matrix of rank

k+1 <n. Let f and 2 be the maximum

likelihood estimators of B and o?

respectively. Then which of the following

statements are true?

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

2. B and 42 are independently
distributed

3. &2 is sufficient for o2

4. G% = Y'AY where A is a suitable
matrix of rank (n—k — 1).

Let Y3,Y,,Y3,Y, be .i.d standard normal

variables. Which of the following has
Wishart distribution with 2 d.f.?

YE4+VE YR+ Y§

[§+ﬁ Y2+ YZ|

115.

116.

5 'Y12 Y22
e vl

3'ﬁ+ﬁ 0
1 o YZ+ V2|

p [ Y2+Y2 YYa+Y,Y,
Wt VY, YE+Y?

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 (X1,Y1),:, (Xi0. Yi0),
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
LetD,-=Y;— Xi' 5= ?—'f, 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?
1. Y—-X.

2. Numbers of positive D;s.
3. Sum of S; corresponding to positive D;.
D

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



3.
The matrix with the (ij) th element
o{‘} foreach i,j.

o

3. The matrix with (ij)th e!ementf— for
i

eachi,j.

4. ¥ .

117, Let X(t) = number of customers in the

118.

system at time t in an M/M/C queueing

model, with € = 3, arrival rate 1 > 0 and

service rate u > 0. Which of the following

1s/are true?

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

2. If{X(t)} has a stationary distribution,
then 4 < 3u.

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

distribution with parameter %

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

Consider the linear model
Yi=p —pp +6
Vo= —pu3+e;

Ya-1=Hn-1— ln + €p_y

Ya=ln— 1 + €,

where yy, ..., i, are unknown parameters

and €4, ..., €, are uncorrelated with mean 0

and common variance. Let Y be the

column vector (Y;, Y, -+, ¥,) and ¥ =

%Z}Ll Y;. Which of the following are

correct?

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

2. The best linear unbiased estimator of
1= paist + Y,

3. The best linear unbiased estimator of
W2—pzis, = Y.

4. All linear functions dypy + «++ + dplin
are estimable.

19

119. Consider a

random sample
(X1,7),...,(Xn, Yn) from the bivariate
normal distribution with E(X;)) =pu=
E(Y), Var(X)) =c¢*=Var(y;)) and
Cov(X;,Y;) = pa? forall i. Let fi,6% and

p denote the maximum likelikhood
estimators of u,0% and p respectively.
Also,

S% = E?:l(xl —"?)2! S& = ?:1(1,5 = }7)2
and

Sxy = Zi=1(Xi — X)(V; = Y).

Then
1. X, —Y; and X; + V; are independent.
=T +7) 52 =-1(52+62) 5 =.252¢
2. # —'2'(X+Y),0' _— Z'I'I(Sx +S‘z),p—-si+s}2’.
3. 62(1 + ) = 5= (S} + S + 25xy).
4. 3%(1 - p) = o (S} + 5% — 2 5xv).

120. Let Y3, Y;, Y3 be uncorrelated observations

with common variance ¢ and

expectations given by E(Y,) = 6, + 6,

E(Y;) = 65+ 0,, E(Y3) =6, + 65,

where 6;s are unknown parameters. In the

framework of the linear model which of

the following statement(s) is (are) true?

1. Eachof 64, 04,6, and 85 is
individually estimable.

2. ¥7.,6; is estimable.

3. 91 _'62, 91 —83 and 92 _93 are
each estimable.

4. The error sum of squares is zero.
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ROUGH WORK
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W?mmsﬁvﬂaﬁ#mmaﬁgﬁaﬁrﬂaﬁwﬁmwm#zm
e # ALVRAN. SN gFF B A wrg d 1 g gRawT ¥ v BT avd @ Ry
SARFT 7~ e & |

& mmmmmﬁwl#ﬁvﬂvmwmmmmmswq@w
IRTHT T FEE Ry, e & Sy B o ey B

4. Y A HLUWIAN. Faw m#mmmmﬁmmﬁm#
w‘a‘ﬁ:ﬁﬁ;ﬁﬁgﬁ)‘ﬁmmw#mm | IF & AqH qdwunf &
Rt %w%mmmm#ﬁvw%ﬁwgﬁmﬁ#mﬁ
W?mwmﬁwﬁwmm#w@%ﬁaﬁwmmm
mmmmmmmmmwmaﬂmmmm

5. 4'A' ¥ g% g7 2 s , wrr'B' ¥ gew yeT @ 3 3 o 47 'C' # yede g
4.753;’3?&:7&‘;mmmwwwmww#@o.swﬁww
'B'#@O.?Safa;#f%‘armfm'C'ﬁWﬁmmmeﬁﬁ;

6. W'A'mﬁw'B‘a?mﬁma%WWﬁmﬁvwa”;ﬁ##mw
ﬁmﬁ‘wﬁ'w%m‘#;m@mﬁmwwﬁmmm
q’zﬁra‘;wm'C'#mmw“w“m“w#m’ﬁmwﬁﬁm?r
W'C'#mﬁmﬁwmwaﬁmmweﬁaﬁamm;mmﬁ
RE&! &1 777 T8 v % BT fE Blee 7@ a7 TG |

% ngvmagﬁaaﬁa#wmmngm#wqﬁmﬁmwwm
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9. @ageler a1 YA v B sy T &

10. WMW@?W%W?OMRWWWWEWI
ﬁmgwmomnmmmwmmmmma
T waHd 8/
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HIT /PART 'A’

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

T e @uet fr maegsar
1. 30 2. 34
3. 36 4, 40

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

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

2. @9 RFTE A, BAW C F vH gAW 3
ST § aur arhr gAer wal C A A ¥ qarT,
“FT JH FAW FE e @, F A& A AR
O F WG C ok A FoA & 9rAm| ar ¢
7 B W YO, “A F Icaw A
B Sara feam, “A @@t AT &t gyar Fe 2

B

1. A 2
3. C 4, g

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

B replied, “A said No”.

So, who is the liar?

1. A 2. B

3 € 4. cannot be determined

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

. 6 2. 3
3. 5 4, Iad

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

point is
1. 6 2. 3
3. § 4. Infinite

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

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

4. What is angle x in the schematic diagram given

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

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

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

A]=A2b' A;



Consider 3 parallel strips of 10 m width running
around the Earth, parallel to the equator; A, at
the Equator, A, at the Tropic of Cancer and A;
at the Arctic Circle. The order of the areas of the

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

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

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

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

1. 4/7s 2. 1s

3. Tl4s 4. 10/7s

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

A m+nF A

1. rgfadia: fauifa a7t gem

18

20
22

g v

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

Then the value of m +n is

1. not uniquely determined

2. 18

3. 20

4. 22

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

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

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

1. Rs.900 2. Rs. 800

3. Rs. 1000 4., Rs.911.25
A &

(1) x =4

(2) @ x-—4=x*—4*FF QA Y g
)

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

@ 1=x+49

(5) @ x=-3

el T FgHA ITAd &7

1. 1®2 2. 2®3

3. 3%4 4. 4FS5

Suppose

() x=4

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

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

@ 1=((x+4)

(5) Thenx =-3

Which is the wrong step?

1; 1to2 2.

3. 3to4 4,

2to03
4t05

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

10.

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

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

L. (;“1’) 2. 11(‘:‘1’)
3. 29(7)) )

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

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



15

11.

12.

L 55 2. 11 (‘1“1])

- 29(3) - (30)

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

I ST 1000 ATl &7, 10% G g

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

3. SET§ 2000 ATer TR, 40% T FFa

4. mlooomm.zs%cgw

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

I. length 1000 bases with 10% G

2. length 2000 bases with 10% A

3. length 2000 bases with 40% T

4. length 1000 bases with 25% C

10— S8 7,708 V14

4

el
1990 1934 1998 2002 2006 2010 2014

Year

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

ol gget i Hear 9l

12.

13,

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

&7 AR ey qewt fr wewr, o

TEH WG F 50% ¥ IR 1 farw
e g

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

~~
10 T S 18/ 114

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

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

L.

Number of gold medals increased
whenever total number of medals
increased

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

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

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

fsmseiT &
. 1112 2. 2213
3. 2223 4. 3334



13.

14.

14.

15.

15.

How many non-negative integers less than
10,000 are there such that the sum of the
digits of the number is divisible by three?

1. 1112 2. 2213

3. 2223 4. 3334

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

'mﬁ'w@mmmmma‘rmﬁ:

A o W@
gﬁmmw
I, T HHR T

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

weg O W

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

] D: ’

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

A. Tinsel event

B. Man in England

C. Good height

D. Last encounter

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

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

1, M9 Jeadr ey 7 §
2. g qdf e 7

3. 3T gfvadr ey & £
4, 3T giEoh e & §

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

1. You are in the Northern Hemisphere

2. You are in the Eastern Hemisphere

16.

16.

17.

17.

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

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

e aRader gem?

1. 3% 2. 5%

3. 6% 4, 7%

A single celled spherical organism contains 70%

water by volume. If it loses 10% of its water
content, how much would its surface area
change by approximately?

1. 3% 2. 5%
3. 6% 4, 1%
F&aTT w3 40 T Mfer § aUr AqEA F

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

. & & ghg afadt i FE F THE

2. & F wrg Medt i sEar ¥ I3OF

3. & & ghe Miadl fr & F FH

4, & gEen & yfAuiRa

Jar W contains 40 white marbles and jar B

contains 40 black marbles. Ten black marbles

from B are transferred to W and mixed

thoroughly. Now, ten randomly selected marbles

from W are put back in Jar B to make 40

marbles in each jar. The number of black

marbles in W

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

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

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

4. cannot be determined from the information
given



18.

18.

19.

Eon

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

h??mqfr

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

Two ants, initially at diametrically opposite
points A and B on a circular ring of radius R,
start crawling towards each other. The speed
of the one at A is half of that of the one at B.
The point at which they meet is at a straight
line distance of

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

eF=1

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

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

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

C

N,

I 1 2. 25
3. 2 4. 5

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

=]

L
_V

B

bt



HIT \PART 'B'

| UNIT-1 |

21.

21.

22,

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

oo
=

2. A=

——

Cococoooo
OO0 ¥ & *

y e .
coc o oo

il

4. A=

coocoCooOo0o

[=N=N=N=E=R=N=1=]
* *# OO0 O % ¥

* ODOO D & *
(=

—

oo
l!-loql-l-l

——

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

*
el
el

2. A=

il

cocoooOo
oo * » OO

4. A=

* # OOCOC O * *

coococoooo
* O0O0O0 O % *

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

,_
oo

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

3! Ll 3“
TAA &

22.

23.

23.

24.

= nm
+
Mm

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

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

3e Yy
3. 2 4. 1+ z

s & ¥ FIF-TT R AR AF # T E@F

b g (y) = (x?’y)

o 1(2)=(t) :

Z

(2)=G3)

o

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

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

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

o

@

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

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

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

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



24,

285.

25.

26.

26.

27.

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

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

1
2. 3Ed Bl

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

The limit
2x

1
lim= | e~t*dt

x=0Xx

x .

does not exist.

is infinite.

exists and equals 1.
exists and equals 0.

B B e

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

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

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

trace(AB%A)
trace(BABA)

AT 6 A, areafas wfafteat amar sy n @

m X n 3SE &1 TN FYUA A ol

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

2. Ax =0 FE gH G L

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

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

27,

28,

28.

29.

29,

Let A be an m X n matrix of rank n with real

entries. Choose the correct statement.

1. Ax = b has a solution for any b.

2. Ax = 0 does not have a solution.

3. If Ax = b has a solution, then it is unique.

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

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

FERTI ATE

1. USdl JuT IeoeH|

2. TSR W eoeE A8

3. 3NTTOTEE W T e

4. @ HTOEH, F THHN|

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

1. one-to-one and onto.

2. one-to-one but not onto.

3. onto but not one-to-one.

4. neither one-to-one nor onto.

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

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

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

4.

(G ) 125528 1< :5n0)

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

Lo {(x, x5, 0 x0): %] < 1,1 < i € n})

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

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

& Wtits o) 1558228
1<i<nj}



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

30.

31.

31.

32.

32.

f(f@) =x &1 ar

f U JAT HESEF ¢

f U §, g IreoTeE 6

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

P B

Let f: X — X such that

f(f(x)) = x for all xeX. Then

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

2. f is one-to-one, but not onto.

3. f is onto but not one-to-one.

4.  f need not be either one-to-one or onto.

IRFfas IO AT YA O & U ague
FT g aifgw

. FA-HFHH OF adias JqA|

2. % awafas A A8

3. &ad adias 7o

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

A polynomial of odd degree with real
coefficients must have

1. at least one real root.

2. no real root.

3. only real roots.

4, at least one root which is not real.

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

gl Ax =0 &F gat & gaAfSe fr o =1 P
1. 7 2. 13
3. 33 4, 37

The row space of a 20 X 50 matrix A has
dimension 13. What is the dimension of the
space of solutions of Ax = 0?

I 7 2. 13
3. 33 4. 37

10

[ UNIT-2 |

33

33.

34.

34,

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

.C=RLJ4:,,1
& T §

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

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

C=UCnis

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

22

4-—2° e
|z+1|=2
I D 2, —2mi,
3. 2mi. 4, 1

22
dz =

4 —z2
lz+1]=2
1. 0. 2. —2mi.

3. 2mi. 4, 1.



35.

35.

36.

36.

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

of .of

==

dx

. gaYTh, g grarfhs Foe &

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

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

4. &g AW h YT FAA F TIAWH

Let f be a real valued harmonic function on C,

ar  aif

that is, f satisfies the equation v e 0.

Define the functions

_of of
~ox  ‘ay
af .of
h—a'l‘!a
Then

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

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

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

210 4.9,
341,

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

Then the number of elements in D is

11

37.

37.

38.

38.

39.

39.

40.

40.

210 41,
311 41,

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

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

. 27 2. 32,

3. 64. 4. Had

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

1. 27 2. 32.

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

112, 2. 9

3. 6. §: 5

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

1. 12. 2. 9

3. 6. 4. 5.

mmﬁuﬁz'wgﬁwmarsqaﬁcﬁ

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

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

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

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

. 24, 2
3. 32 4.

30.
45,

How many elements does the sct

{zeC|z%=-1, z¥# -1 for O0<k <

60} have?



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

41.

41.

42,

42,

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

Fad TH FRFeOF wEar B

ar o g E

ar ¥ e 3Paee g €
e o e 7@ B

il B

The integral equation

y(x) = 1 [, (3x — 2)t y(t)dt, with A as a
parameter, has

1. only one characteristic number

2. two characteristic numbers

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

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

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

1. |E| <|E| 2.
3. IE'll — 4’Ezl 4.

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

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

Ey = [ f(x)dx — [f(-1) + f(1)],

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

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

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

12

43.

43,

44,

A F aORfAE #e gE e

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

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

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

2 cosh (1)

e3

3.

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

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

Then y (%) is equal to

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

3 sinei'l (1) cos‘; (1)
™ C T

A & a,b € RAMF a + b2 # 0.3 FhAY
HAET

ag—:+bg=1: x,y ER

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

. & & 30w g & I a A by B
2. Hg § G g

3. U FfRda g gl

4. I+iad: F§ & B

Leta,b € R be such that a® + b2 # 0. Then
the Cauchy problem

ag—:+bg—;=1; x,y €ER
u(x,y)=xonax+by=1

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

has no solution

has a unique solution
has infinitely many solutions

2w

45. ODE

2;
3; y=x
4,

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

n
y—x+:



45.

46.

46.

47.

47,

48.

48.

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

2 y=xsin(x+§)
3. y=x
4 y=x-+-1—r

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

2. FASEA AT E AR a> o0

3. FIAAT FEET E AR a=0

4 wwEHfmga g aR a0

The initial value problem

¥y = Zﬁ, ¥(0) = a, has

1. aunique solution ifa < 0

no solution if a > 0

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

oW

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

I3 &1 @ Pwm & w@wsy @ Far §
L 3 2. 4
3 3 4. 6

Consider two weightless, inextensible rods AB
and BC, suspended at A and joined by a flexi-

ble joint at B. Then the degrees of freedom of

the system is

1. 3 2. 4
3. 5 4. 6
URTHS AT FHEr

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

W ar u(1,1) F A

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

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

13

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

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

49,

50.

50.

51.

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

I X & UF §AMAT s g a@ifgu)

2. X&' > Qe ARl

3. X% TS UdAcT g TRy

4. X IR g Wi

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

. X must have a symmetric distribution,

X must be 0,

X must have a density.

X2 must be a constant.

6ﬁsﬁﬁmﬂzm:mm%|a’r
am%ﬁwﬁﬁﬁﬁmﬁam
E

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

e

10/3.
6/10.

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

1. 10/6. A
3. 1/e. 4,

10/3.
6/10.

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

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

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



51.

52.

52.

3.

Assume that X~ Binomial (n, p) for some

n=>1and 0 < p < 1 and Y~ Poisson (1) for

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

1. Var(X)= Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

4,  Var(X) may be larger or smaller than
Var(Y) depending on the values of n, p
and 4.

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

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

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

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

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

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

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

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

. (X,) U a0 Afefa @ gl

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

14

53.

54,

54.

55.

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

{N(t):t = 0} is a Poisson process with rate
A>0. LetX,, = N(n).n= 0,12, Which of
the following is correct?
1. {X,}is atransient Markov chain.
2. {X,}is arecurrent Markov chain, but
has no stationary distribution.
3. {X,} has a stationary distribution.
4. {X,}is an irreducible Markov chain.

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

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

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

o Ak : 1
an exponential distribution with mecan .

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

L I 2. A

3, A2 4, oo,

AT Rk EARET E & UF N = kM SEEEl

¥ @Y, HAT M &) i T @ AT o F

wF gfaes e, s & @y qur &

(i=1.2,---.k)?ﬁff#gﬁmqﬁa‘i‘ra:

HegTaT W F AT &y, ¥ Afdse F:X

afeRa T @

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

o & ¥ -1 ETFT: T

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

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



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

4, mﬁtma’f"mgmyma’m‘r##
FE M 3T a7t 2

S5. Suppose there are k strata of N = kM units

56.

56.

each with size M. Draw a sample of size n;
with replacement from the i*" stratum and
denote by 7, the sample mean of the study
variable selected in the jth stratum, i =
1,2,-+, k. Define

= _ - ¥ . ng
¥ =32t 71 and, = Hmnd

Which of the fol lowing is necessari ly true?

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

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

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

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

AT R X,Yﬁ?—i?mﬁ:m;m"ﬁm

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

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

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

5. 00 =t (53,

o =emo ()
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57. et v =i+ €,i=123,

57.

58.

S8.

59.

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

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

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

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

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

ﬁmﬁamﬁm##ﬁaﬁaﬁam
(b=1,k—=Ab—k,k,2).

1

2. (b,v-—k,v,b-—r,b—-Zr-F}l).
v(v-1)

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

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

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

1. (b-—l,k—%,b—-k,k,&).

2. (b,v—k,v,b-r,b—2r+l).

3 ("“"“ 2,v,v—1, 1).

2 »
4.  (kb,r,v,A— 1):

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



59.

60.

60.

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

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

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

4 1% FIEFAT TR W H, FEGEHR R

Jar ¥, T 5% FEAr T W EER
T STar §1

Let X4, X5, , X7 be a random sample from
N(u,02) where p and g are unknown.
Consider the problem of testing Ho: t = 2
against Hy: > 2. Suppose the observed
values of x4, x,*+, X7 are
1.2,1.3,1.7,1.8,2.1,2.3,2.7. If we use the
Uniformly Most Powerful test, which of the
following is true?

1. Hg isaccepted both at 5% and 1% levels
of significance.

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

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

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

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

n
Y,
=1

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

1 2. I+l:—.
[} 1

A ey & ==
n n

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

16

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

n
S

i=1

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

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

- rUNIT-lj
a b

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

& a,b,c,d QUi ¥ @ g I AR

1. 3 a:to,a’rwangpeq[x]%aﬁ

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

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

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

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

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

0 0 a

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

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

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

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

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



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

0 0 a

62. A F RW vw aRag waet £ &, qur

62.

63.

aeR6>0 & AT

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

w

. w(a,dé,) <w(a,s,)ifs; <4,

2. limg,o,w(a,8) =0 BH aeR ¥ QA

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

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

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

For§ > 0,

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

xé[la—§,a + §].

Then

l. w(aé) <w(a,bd,)ifd <6,

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

3. limg,o4 w(a, §) need not exist.

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

AW & 3 x 3 aredafs ameggl A F wHeTY

10 0

S & ATA=(0 0 0)#mzn a’rﬂgms
0 0 0

Jdfase Fear ¥

I U YA 3regg

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

S/15 CRS/2015-—4CH—2A
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63.

64.

64.

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

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

0 0 0
a nilpotent matrix.

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

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

4
1. Z(-nf dimV, = 0

(=1

4
2. 2(-1)I dim ¥, > 0.

i=2
4

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

B N PTG e

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

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

4. Z(-—1)f dimV; # 0.
=1



65.

65.

66.

66.

18

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

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

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

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

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

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

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

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

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

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

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

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

T S(v) = av Rar smar & .

A & T:R" - R" & f@F FaRor § afe

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

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

I. B¥ WY1 T & 3regg faor &

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

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

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

fixed aeR, a # 0.

Let T: R™ — IR™ be a linear transformation

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

independent eigenvectors of T. Then

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

67.

67.

68.

68.

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

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

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

A 6 F:R™ x R* » REAT F(x,y) = (Ax,y)

& @) R" & AE HR OGS ¢, aUT

ATS nxndEdafas Hegg g1 g1 D WO

asdhorar @ fAfdse &ar 81 @ Fuyat #

AT T B

. (DF(x,»)@,v) = (Au,y) + (Ax,v).

2. (DF(x,»)(0,0) = 0.

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

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

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

(Ax,y), where (, ) is the standard inner product

of R™ and A is a n X n real matrix. Here D

denotes the total derivative. Which of the

following statements are correct?

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

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

3. DF(x,y) may not exist for some
(x,y)eR™ x R".

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

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

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

2. {(x,y,2):x—y =0}

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

4. {(x,y.z2):x—y=1}.

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

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

2. {(x,y,2):x—y=0}

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

4. {(x,y,2):x—y=1}.

S$/15 CRS/2015—4CH—2B



69.

69.

70.

70.

71.

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

1. A Revey &

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

3. tr(A) + tr(4%) + - + tr(4*1) = —p,

4 ATHAT 4 gD =

n:

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

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

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

A. Then which of the following statements are

necessarily true?

1. Ais diagonalizable.

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

3. tr(A) +tr(A®) + -+ tr(4%1) = —n,

4 A4 A 4D

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

L#ME n & dcaws Hegy ¥ BT Fuat &

¥ FiF-ar 7

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

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

I.  Aissingular. 2. A=A

3. Trace(A)=n—-2. 4. A2=].

mﬁ%awuﬂmﬁmm(’hﬁm

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

72,

72.

73.

73.

74.

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

1. foax—tdx.
2 f:\%dx.

3. f:um%;;dx.
4, f:;ao—;;—x)—zdx.

A ATSF GHFAMNT 4 x 4 aafds

I B T A X AR s B

. Sfda=4

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

3. dim (nulispace 4) > 1.

A F1 UFH FWFIF A 0

Let A be an invertible 4 X 4 real matrix.

Which of the following are NOT true?

l. RankA =4,

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

3. dim (nullspace 4) > 1.

4. 0isan eigenvalue of A.

n22$m.mﬁﬁ7an= : Fl?ﬂ’

nlogn

. 3TRA {a,)e, M &
2. Ao ¥, a, FFEE ¥

3. Al B, a2 A #)

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

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

2. The series 357, a, is convergent.

3. The series Y5, a2 is convergent.

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

Then

Forn > 2, leta, =

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

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

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

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

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



74.

75.

78.

76.

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

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

ol ol o o

xeRF AT AT &F pp(x) = x™ aur

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

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

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

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

4. BFRORADT Bod p ¥ FEY WA B

Let p,(x) = x™ for xeR and let o =

Spanﬁ’o: P1,P2, - }. Then
g is the vector space of all real valued
continuous functions on R.

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

3.  {po,P1, P2 -} is alinearly independent
set in the vector space of all continuous
functions on R.

4, Trigonometric functions belong to 4.

ot Gelell & THTAAl # F FIFH IOETT

¥ 2 (N et FEmst fr weay @ @A
FT 8)

1. {fIf:N-{12}}

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

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

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

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

77.

77.

78.

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

BN -

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

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

Jan Gyttt v dx_

|det A|

WaTyx) _9x
IR“ fe |det 4]

fon OGN vy,
fi FRISIR

|detA|

—

W

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

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

fnn )"(")"3“{“l 1) yx)|detd|

—

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

|detA|’

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

T A ¢l R o k> 1 & fow, 7 &

S =XR o Qap & ot Fual & § FiF @1

e &7

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

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

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

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



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

numbers.

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

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

exists.

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

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

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

[ UNIT - 2 ]

79. A B f O AR ©w § S C o R

79.

80.

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

2. f(2) = 0forall |z| =§‘

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

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

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

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

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

A & fw w6 $ofE o & B

FUA T F FlT @ 7@

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

2. [IWE AR & i 78 g
gl

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

4. fINE IR fa areafas smr aReg B

21

80.

81.

81.

82.

Let f be an entire function. Which of the

following statements are correct?

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

2. fisconstant if f has uncountably many
Zeros,

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

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

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

G T FdT €([0,1]) ¥ B wyat A @

FlT-T T@Er P

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

2. O T S Wl Gort H AT

& 3fTass qursrae

07U 18 W e @17 Tl wlett 7

Gﬁiﬂwwmmm

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

lad

Let C([0,1]) be the ring of all real valued
continuous functions on [0,1]. Which of the
following statements are true?
I. €([0,1]) is an integral domain.
2. The set of all functions vanishing at 0 is a
maximal ideal.
3. The set of all functions vanishing at both
0 and 1 is a prime ideal.
4. If feC([0,1]) is such that
(f(x))™ =0 forall xe[0,1]
for somen > 1, then
f(x) =0 forall xe[0,1].

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

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

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



82.

83.

84,

84.

85.

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

p'(2)

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

ey 3ot /& FlF-8 §HAar

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

1. 41 2. 47
. 67 4. 83

Which of the following primes satisfy the

congruence

a%* = 6a + 2 mod 13?

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

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

I. *¥-=5

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

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

4, 1+x+x*+x%

Which of the following polynomials are
irreducible in the ring Z[x] of polynomials in
one variable with integer coefficients?
1. x*-5.
2. 1+Ex+D+E+1D?+x+1)°?
+(x + 1%
3. 1+x+x2+x3+x%
4. 1+x+x*+x3

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

22

85.

86.

86.

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

FUEt # ¥ P 7@ 2

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

2. wifeufadr «+ # z Hed gl

. gifeufadr ¢ & z g3Fd &

4. wifeafdr « & z F g7 3@
3THHTIE FOA B

Consider the set Z of integers, with the

topology 7 in which a subset is closed if and

only if it is empty, or Z, or finite. Which of the

following statements are true?

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

2. Zis compact in the topology 7.

3. Zis Hausdorff in the topology 7.

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

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

(THHT TUT HTeOIGH Heled) & dlieh

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

ar oo & & -8 T &2

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

2. ®@fj, 1<j<5&F ®C o71(j) = 0 ()) &

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

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

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

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

c”l() <o) Vj1<j<5.

Then which of the following are true?

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

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

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

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



87.

87.

88.

85.

89.

89.

90.

ﬁmﬁaﬁ%ﬁma@a’fﬁ#m#
Bﬁr—rmﬁwmm

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

3. x3+3x2—6x+3o0verz.

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

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

1. x5—3x“'+2x3—5x+80verR.

2. x3+2x2+x+loverQ.

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

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

afe x,yaur zU& WHE & Iauq § qur

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

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

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

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

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

LN -

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

. 1+1+142+5=10,

2. 142+43+4=1p,

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

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

Hﬁﬂﬁﬁ#ﬁmw#m#ﬁmﬁ:

0 ={CeC: [é (i‘
mﬁﬁaamqma:u:rmﬁﬁﬁam]

1 E €
ﬂz={C£C=[C 1 ¢
¢ 1

IR fAfRea @rqma:uavﬁﬁﬁam.}

23

90.

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

Consider the following subsets of the complex
plane:

2

Il

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

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

(or equivalently positive semj — deﬁnite)}.

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

(UNIT-3 ]

91.

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

a<Q0andb >0

a<b<cora>b>c¢
8 _b_c
lal 6] el

B R

O<a<bandb>c¢>0



91.

92.

92.

93.

93.

94.

24

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

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

I. a<0andb>0 94.

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

o lal  |bl el

4.

O<a<bandb>c>0

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

1. 3ymfaa: R e

2. PR I

3. 3IUaAd: R aftw

4, ¥R W«

9s.

The critical point of the system

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

2. unstable node

3. asymptotically stable spiral

4.

unstable spiral 95.

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

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

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

1. weak minimumifa <mw

2. strong minimum ifa <m

3. weak minimumifa >

4. strong minimum ifa > m

96.

aifE AT FAET
dy _ .2 2
-y +cos“x, x>0

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

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

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

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

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

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

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

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

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

pax +yq> =17
1. z=%+5¥-+b

X
2. z==+2+b

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

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

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

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



96.

97.

97.

98.

98.

99.

The function

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

y(1) =y'Q1), if

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

T ara e aewa g

uxx+xuyy=0%'

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

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

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

1. elliptic for x > 0

2. hyperbolic for x > 0

3. elliptic for x <0

4. hyperbolic for x < 0

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

H TH AT & g7

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

¥ +y?+22=f(y—x)

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

etk S

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

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

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

3. x2+y?+z22=f(y—x)

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

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

25

99.

100,

100,

101.

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

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

z- G & afaefrerar s wardy 76 81

2w

A particle of mass m is constrained to move on

the surface of a cylinder x? + y? = a? under

the influence of a force directed towards the

origin and proportional to the distance of the

particle from the origin. Then

1. the angular momentum about z-axis is
constant

2. the angular momentum about z-axis is not
constant

3. the motion is simple harmonic in z-
direction

4.  the motion is not simple harmonic in z-
direction

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

. U&H W B &

2. x & UH WF waaT &

3. WadT F TFH HU &
4

Ardged 1 UF I ¥

The extremal of the functional

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

l. aconstant function

a linear function of x

part of a parabola

part of an ellipse

shi 10

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

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

MW ATy 2 fReg g

B LN -



101.

The following numerical integration formula is
exact for all polynomials of degree less than or
equal to 3

1. Trapezoidal rule

2. Simpson’s %rd rule
3. Simpson’s-g-th rule
4.  Gauss-Legendre 2 point formula

102. HHEHA FAEHIOT
yx)=1+x%+ fux!((x, ty(t)de, e
K(x,t) =2 & §1y, & AT gorrgead Hfse
Ki(x,t) &
[. 2% (x—t)? 2, 2*t(x-t)?
3. 2x—:—1(x s l._.)z 4, zx—t—l(x . t)3
102. For the integral equation y(x) =1+ x3 +
fox K(x,t)y(t)dt with kernel K(x,t) = 2*°t,
the iterated kernel K3(x, t) is
1. 2% f(x —t)?
2. 2% Yx-t)®
3. Zx—r—l(x == t)z
4, 2¥t1(x —t)3
[uNIT-4 |
103. #et f5 X U1 vy Ao W ¢, @gFa a4
eI B F(x,y) & Gy ar e ufgeut &
q FlA-7, (x,y)eR2 FT F & FideT FT 0H ﬁg
B & fav sugeEa &
. PX=xY=y)=0.
2. EitherP(X =x)=0o0rP(Y =y)=0.
3. PX=x)=0andP(Y =y)=0.
4. PX=xY<y)=0and
PX<x,Y=y)=0.
103. Let X and Y be random variables with joint

cumulative distribution function F(x,y). Then
which of the following conditions are sufficient
for (x, y)eR? to be a point of continuity of F?

104.

104,

105.

105.

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

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

Fo 9 e

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

Y=k & k<sX<k+1 k=012
ar Y& §eT §

. ST 2. faum

3. carar 4. Sfadm

Suppose X has density
f(xl8) = %e’xw,x > 0 where 8 > 0 is
unknown. Define Y as follows:
Y=kifk<X<k+1, k=012
Then the distribution of Y is
1. normal. 2.
3. Poisson. 4,

binomial.
geometric.

A 6 X F g f(x|6) & & 6,077 1
gl AR

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

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

3. R X < Vo, Hy & e aar

4, #FruaFa g va |

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

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

. rejects Hy if X > 1 —a.

2. rejects Hy if X < a.

3. rejects Hy if X < Va.

4.  has power va.



106. m#ﬁ:(x,n#%igﬁfaamaaém%mﬁ;

106.

107.

107.

X|Y=y~ 29E  (y,05) auwr y~ cart
(A),1>0, STE A UF 3T Sraw & A B
A H R AT WEAw T=T(X,Y) B
ar

. Var(T) < Var(Y) for all A.
2. Var(T) = Var(Y) forall A.
3. Var(T) =2 forall A.

4. Var(T) =Var(Y) forall A.

Let (X,Y) have the joint discrete distribution
such that X|Y = y~ Binomial (y,0.5) and
Y~Poisson(4),4 > 0, where 1 is an unknown
parameter. Let T =T(X,Y) be any unbiased
estimator of 2. Then

l. Var(T) < Var(Y) forall A.

2. Var(T) = Var(Y) forall A.
3. Var(T) =2 forall A.

4. Var(T) = Var(Y) forall A.

AT UH &F U gfdesl, A & x, w R,
St v gAfe e WREar ave o &
fo)=5(x-8) 6<x<20,6>0

=0 kit

T & & Rl 0 §F Rearsar T
o/F, Rreareaar s 1-a F .

E'li’&‘]' 2. -1+ xh_%‘ H_ng'
[
X X X
[1+\f1-a ' X]' 4. _1+ fl_g' . %g

Consider a sample of size one, say X, from a

population with pdf

fo)=5(x—6) 6<x<26,6>0
=0 otherwise

Which of the following is/are confidence

interval(s) for 8 with confidence coefficient
1-a?

[X X X X

2'TE 2 = =Bl
1+ [1-2 1+J;

2" 1+val
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108.

X X X
1 - $ Tf: :

108. TRufy |afST 5 = (0,1,2,3) T HaFeqor wifdwar

109.

3T P gFA UH ATHiE H@em X Ry Raw
T g

0 1 2
2/3 0 1/3
1 0 0
1/2 0 1/2

3
0
0
0
1/4 1/4 1/4 1/4

W= o

| U geradE Ry
0T Jerracrs Ry &
30 JeREdS Ruf g
2TH Terads fRufy g

-l

Consider a Markov Chain with state space
§=1{0,1,2,3} and with transition probability
matrix P given by

0 1 2 3
0/2/3 0 1/3 o0
P = 1/ 1 0 0 0
2{1/2 0 1/2 o0
3\1/4 1/4 1/4 1/4
Then

1. 1isarecurrent state.
0 is a recurrent state.
3 is a recurrent state,
2 is a recurrent state.

2.
3.
4.
A &% X JUTY TaaT THARY ARfoes X
&, ATET 0 JUT THOT 1 ¥ AT B Xy F7
IAIOF vt ¢ & Afdse frar smar &
Fn.

e(2) =1/2.
@ TF TH oA &

1
2
3. 9@ (3)=1tl forall ¢ 0.
4. @(t) =E(e "),



109.

110.

110.

111.

Let X and Y be independent normal random
variables with mean 0 and variance 1. Let the
characteristic function of XY be denoted by ¢.
Then

. @) =1/2.

2. ¢ isan even function.

3. @M (3)=ltlforallt # 0.
4. @(t) = E(e t*V*/?),

At F X, awr X, TE@AT dUT FEATHAAS:
fed waHAeT uiefeos @ §, AT 0 Ur
TEIOT 1 & Y| A & U, 9w U, &
JUT FAUTHAW: dfead U(0,1) Iefeos W §,
X, X, ¥ waay| aReRa &7 &

7 = Xtz | o

. E@)=0.

2. Var(Z) =1.

3.  Z#AE el g

4.  Z~N(0,1)

Let X; and X, be independent and identically
distributed normal random variables with mean
0 and variance 1. Let U;andU, be
independent and identically distributed U(0,1)

random variables, independent of X;,X,.
Define Z = Ny tXals Then,
vi+u?
1. E@)=0.
2. Var(2) =1
3. Zis standard Cauchy.
4. Z~N(0,1)
wiff&ar sed B

x-6

f(x;ﬂ,cr)=°7'?qo T)+O'1 o(x —8), el
—0 <@ <o TU g >0 FAH TTH & aul o,
N(0,1)&F WifAsdr udca ol & fAfése Far
AR &F X, X, o, X, 30 WR&Ar §e
fFrar T UH greeos wfacy &1 ar FE
# ¥ sa-ad vl
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Y1;

112,

112.

1. 7 wfaae grada #81 &1

2. 0aW oF AT 3mgel R & mwersr
afeaea WA g

. 0% TH AT RIS 1 Hiedead gl

4. 0% ¥R was 3¥AcT AT WAl

Consider the pdf

f(x;0,0) = ?(p {:-;2) + 0.1 p(x—6),

where —o0 < 8 < 00 and ¢ > 0 are unknown

parameters and ¢ denotes the pdf of N(0,1).

Let X4, X3, -+, X,, be a random sample from this

probability distribution. Then which of the

following is (are) correct?

1.  This model is not parametric.

2. Method of moments estimators for 8 and
o exist.

3. An unbiased estimator of 8 exists.

4.  Consistent estimators of 8 do not exist.

A F X, X, TaAT TGS W Bl AW
& X, X, GAUHAAT: d@fea § AT g
qUT WO 0,2 F Y, FAdfh Xy, Xy,
FauiEAETa: dfed § ATy, AT TEOT of
F A AR FS, =X +X++ X, &1 A
fl‘g;‘—‘!‘- e # N(01) dF IHWRT @ar ¢,

o
2 2
I @y = —"{‘"‘;"“) and b, = Vn_ |22 ;"’ ;

2. N = “011;'#2)

3. ap=n(u +Hp) and b, = Va B2,

and b,, =“‘i§5_2_1.

al+o?
~F

4. an=n( +pp) and by =Vn

Suppose X;,X,,--- are independent random
variables. Assume that X;, X3, -+ are identically
distributed with mean p, and variance o2,
while X,, X,, - are identically distributed with
mean y, variance gZ. Let S, =X;+ X, +
v+ X,. Then 22222 converges in distribution

to N(0,1) if

n



113.

113.

114.

I a. = n{bul ‘H‘z)
. n '—_—‘—'2

n +
2' an — (ﬂlz ﬂZJ

2 2
and b, = Vn E%o-i

and b, = n—{%ﬁz—).
3. ap=n(u + Uz) and b, = w/ﬁ(—a’-—;-dig

2 2
4 ap =n(u +u,) and b, =+/n 3‘—:—“—2

F 9T VN, (X8, 021) w7 fa=mt, srerx

S k+1<n T nx (k+1) 3Tegg &1 Awt

fhmmﬁ%ammwmkwmmmﬁmn

;?amazﬁlarﬁ";rm##aﬁ?a#w

&

L. cov(f) = o2x'x

2. AW &% Fadaq: dfed E

3. 6%0*%F fav gy &

4 32=Y'Ayar3fAmﬁr(n-k—1)a=r
T IILF I 21

Consider the linear model Y~N,(XB,02]),
where X is a nx (k+1) matrix of rank
k+1<n. Let £ and 62 be the maximum
likelihood estimators of f and o2 respectively.
Then which of the following statements are
true?

I cov(B) = a2x'x

B and 62 are independently distributed

62 is sufficient for o2

6% = Y'AY where A is a suitable matrix
ofrank (n —k — 1).

2.
3.
4.

& v,y wEaT o HIATHATA:
IRT ATF yEET T7 gl o F ¥ frwer
AT e 2 F7 Reé ser ¥

R+ B+ Yf}

+¥: v2+vz
[Yf’ VzZJ
oy
3 [ﬁ+ﬁ OJ
' 0 Y2+ v2l

yl!_'_yzz

4 [ hy +Y2Y4J
' hY; +Y,7,

}/32_’_1/42
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114.

115.

Let Y,Y,,Y.,Y, be iid standard normal
variables. Which of the following has Wishart
distribution with 2 d.f.?

YP+Y? YVE+y?

Y? + 12 ﬁ+%}

g [ v YZEJ.
y32 }/42
3 Y2 + Y2 0 T
' 0 YZ+v2 -
i Y2+Y2 vy + Y. ¥,

zrgaﬂuam’r#@mﬁ?wﬂawmrw
aﬁqmmﬁwmmmm
R‘ﬁﬁTﬁma?mmﬁ$u$aﬁ%$
Hﬁm?mrqﬂmwﬁrmm,mqwu?m
W & @ wm B oam W AT
K h), (Ko Yo) & BfESe BRY o1 & i
Xi B U & q>r v, sftegew derw @ o
XA U T AT ¥ &H 77 qheror s
aed § &

Ho: 9EY & @t S9ieRt o Semr avavar oy
FIS A G ¥

FAH
leﬁﬁﬁwmaﬁméﬂwmmm
A R Di=Y-X.D=YV-X,5=0p, %
mﬁ’rsﬁrw,-faaﬂaﬁlwwﬁmm
%ﬁ:éﬂammm:dﬁaﬂﬁ
?.m:wmmwﬁmwmmm
%Ja’rsvwzra?ﬁrnrﬁmﬁ#aﬂﬁ-mm
39gFd WSS A S wwar pAR s

"Ha &

e P=%

2. U D/s & FEIrt

3. YU D; § A S, FT qrwa
b

4. \}E(D(—D)il



115.

116.

116.

To check whether a premium version of petrol
gives better fuel efficiency, a random sample of
10 cars of a single model were tested with both
premium and standard petrol. Let the mileages
obtained be denoted by (Xy,Y1),*, (X10,Y10):
where X; denotes the mileage from standard
and Y; from the premium for the i" car. We
want to test

Hq: There is no difference in fuel efficiency
between the two versions of petrol

Versus

H;: Premium petrol gives better fuel efficiency
LetD(=Yi— Xi: D= Y - )?, SI= Rank of
D; when |D;| are ordered. It is felt that fuel
efficiency measurements are not normally
distributed and hence a nonparametric test is to
be proposed. Then which of the following can
be considered suitable statistics for this

purpose?

1. ¥-X.

2. Numbers of positive D;s.

3. Sum of S; corresponding to positive D;.
b

4, T

A F L= ((0))) TF nxnFAMAT 0T G

e Jmegg & a@fF o # 0T 1) &

mlﬁmm##aﬂﬁ-mmsﬂanw

agmmwuwﬁxmmrwmm

e rAM/ET?

%

2. & i,j & BT o} & (i)ar ayuq aren
£

3. BTi.j#?fﬁ'U}lTl & (ij)at raga aren
B

3 ot

Let £ = ((g;;)) be an nxn symmetric and

positive definite matrix such that o;; # 0 for all

i,j. Which of the following matrices will

always be the covariance matrix of a

multivariate normal random vector?

1. X.

2. The matrix with the (if) th element o},
for each i, .

30

3.  The matrix with (ij)th elementd—ll- for
i

each i,].

4. YL

117. TH M/M/C FaR SfaAa & FAG ¢t W AT H

117.

118.

aEF f F& X(1) &, € =3, AT A

A>0 W AT AT 4> 0 & TY| A A A

HA-TR TE B

. {X(t)) U FA7 Td AOT THRAT &, I
S Td AT afadt & 9y

2. T (X(t)}F Tk TaSY FTA &,
A<3u gl

3. uﬁa<3p,%,a‘rwwaizamﬁ
¥ Y TF SAHARAT & ¢

4, FHT t9X ¥aT TN AT AR T HET
=g {(X(),3} '

Let X(t) = number of customers in the system

at time ¢ in an M /M /C queueing model, with

C = 3, arrival rate A > 0 and service rate

1 > 0. Which of the following is/are true?

1. {X(t)} is a birth and death process with
constant birth and death rates.

2. If {X(t)} has a stationary distribution,
then A < 3pu.

3. If 2 < 3u, then the stationary distribution

is a geometric distribution with parameter
A

'ﬁ.
4. The number of customers undergoing
service at time t is min {X(t), 3}.

s wfaae
i=p—H +6
Vo=p— st €

'Yn-1=.luﬂ-l"|un+6n—1

Yh=Han— 1t 6

FTET Hy, ..n, P TATA WTAA g dul €, .., 6, AT
0T T U FENUT F Y HEFEaOd 8,
ay R wR R (Y, Vs, e, V) U O
FRAA 7 =30, Y, ¥ B # §
Y



118.

119.

1. afaE(c'y)=0,a’rc'$:mfr3maa
A )

2.y~ p, aﬂ'm&ﬁﬂ?m
HEAT ¥, + v, &)

3 Ha = 13 T ASSTH YRF retfierg
HEHAT v, - 7 ¥

4, mde1p1+—--+dnan
KU Cie:

Consider the linear model
N=u - Hy + &4
?"2 Uy —u3 +e,

Y1 = ny =y, + €n-1

Yo =y, — Hi + €,

where y,, ..., Hn are unknown parameters and

€1, ..., €n are uncorrelated with mean 0 and

common variance. Let Y be the column vector

("1, Y3,+,¥,) and 7 = ~¥7. Y. Which of

the following are correct?

l. IfE(c'Y) = 0, then all elements of ¢’ are
equal,

2. The best linear unbiased estimator of
Hi= p3isY + Y,

3. The best linear unbiased estimator of
K2 —pzis¥, — ¥,

4. All linear functions dipty + -+ dp iy are
estimable,

T i F Ao E(X) = u=E), Var(X,) =
a? =Var(y,) gur Cov(X,,Y,) = pg? IFd TH
o v dem g 9T UF Ieftow
gfagst (x, 1), w0 (X ¥o) WA ary Ry
RE2 W 5 FH K0 T p & Icgay

TRFAT et Fy fafese #xa &) 3k
5§ = L, (X, - X)?, S¥ =X, (% -7
aur

Sxr = T (X, - -7) & a

. X, -Y,aur X1 +Y, F@ay §

0 =2 (R4 D) 4ta Loz 5= 2Sxv
=-(X+7),¢ _m(sx+s,,),p~s§”$.

9
3. 821 +p) = (53 + 5% + 254).
4. %(1-p) =$ (5% + S -25,,).
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119,

120.

120.

Consider a random sample (X1, Y;), ..., (X, ¥
from the bivariate normal distribution with
EX) = p=EW), Var(x) = o2 = Var(y)
and Cov(X,,Y;) = po? forall ;. Let 2,62 and
A denote the maximum likelikhood estimators
of u,6% and p respectively. Also,

5% = XR.(X - X)?, s2= i=1(Y; = 7)?

and ~

Sxv = XL (X - X)(Y, - Y).

hen

1. X; —-1]’1 and X; + Y, ai'e independent. )s
==X +7)62=1/(c2, o2 5= 2Sxy

2. p= = X+7),86%= I (S5 +S9).p = STHsE

3. 8°(1+5) = o (S} +57 +25,).

4. 62(1-p) = = (SE+57 -2 Soid.

A R Yo, Y Ir0EEE T daror & |rd

m:rmwazazrrmnnaﬁﬁ(m=sg+

61, E(V;) = 6, + 0,, E(Y3)=80+93,33T8{$

mmﬁ.$m|ﬁmmﬁaﬁm

#ﬁmma’f##a#a-mf#ww?

I 6,,6,,6,aur 93#ﬁwa)$3ﬂm;nwaf

2. ZL06, ey ¥

3. 61-6, 6,-6, T 0, —60; 7F q v&=
HTFTAT &

4 TR Tt w7 A g g

LetY,,Y,,Y; be uncorrelated observations with
common variance g2 and expectations given by
E(1) =60+, E(Y,) = 6, +6,, E(r,) =
6o + 05, where 6/s are unknown parameters,
In the framework of the | inear model which of
the following statement(s) is (are) true?

1. Each of 8y, 8,,0, and 03 is individually

estimable,

2. ¥1.,6;is estimable.

3. 6,-0, 6; — 65 and 6, — 05 are each
estimable.

4. The error sum of squares is zero.
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Qn. Set A Key Qn. Set A Key Qn. Set A Key
1 2 49 2 97 1
2 4 50 2 98 3
3 2 51 1 99 3
4 4 52 1 100 1,2
5 2 53 2 101 1,4
6 4 54 1 102 1,4
7 2 55 1 103 2,4
8 1 56 3 104 3,4
9 4 57 3 105 1
10 1 58 1 106 2,3
11 4 59 4 107 2,4
12 2 60 2 108 1,2,4
13 1 61 3,4 109 1,234
14 4 62 2,4 110 4
15 1 63 2,3 111 2,3
16 4 64 1,4 112 2,3
17 3 65 1,4 113 2,4
18 1 66 1,3,4 114 3,4
19 2 67 2,4 115 2,4
20 3 68 1,2 116 1,234
21 1 69 1 117 4
22 1 70 1,3,4 118 1,2,4
23 3 71 1,2 119 1,3
24 3 72 1,2 120 2,4
25 4 73 1,3,4
26 1 74 2,3
27 2 75 1,2 Change in key indicated in bold
28 3 76 3,4
29 4 77 1,2
30 2 78 3,4
31 1&2 79 1,2,4
32 3 80 3
33 2 81 1,2,3
34 3 82 1,2,3,4
35 2 83 1,2,3,4
36 3 84 1,3
37 3 85 1,3
38 4 86 1,2,4
39 3 87 2,4
40 4 88 1,2,3
41 3 89 2,3
42 3 90 2,4
43 4 91 2
44 3 92 1,2,4
45 2 93 2,3
46 3 94 2,3,4
47 2 95 1,3
48 3 96 1
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Qn. Set B Key Qn. Set B Key Qn. Set B Key
1 4 45 3 89 2,4
2 2 46 3 90 1,2,4
3 2 47 3 91 1,3
4 4 48 3 92 1
5 1 49 1 93 1
6 2 50 2 94 3
7 3 51 1 95 1,2
8 3 52 2 96 3
9 4 53 2 97 1,4
10 2 54 1 98 2
11 1 55 3 99 1,4
12 1 56 1 100 1,2,4
13 4 57 3 101 2,3,4
14 1 58 2 102 2,3
15 2 59 1 103 2,3
16 1 60 4 104 1,2,4
17 4 61 2,4 105 2,4
18 4 62 3,4 106 1,2,3,4
19 2 63 2,3 107 3,4
20 4 64 1,4 108 2,4
21 3 65 1,3,4 109 1
22 3 66 1,4 110 4
23 4 67 1,2 111 2,3
24 1 68 2,4 112 2,3
25 1 69 1 113 2,4
26 1 70 1,2 114 2,4
27 4 71 13,4 115 3,4
28 2 72 1,2 116 1,2,3,4
29 1&2 73 2,3 117 1,3
30 2 74 13,4 118 2,4
31 3 75 1,2 119 1,2,4
32 3 76 1,2 120 4
33 3 77 3,4
34 3 78 3,4 . - ;

35 2 79 123 Change in key indicated in bold
36 2 80 2,4

37 3 81 1,2,4

38 2 82 2,3

39 3 83 3

40 4 84 1,2,3,4

41 2 85 1,2,3

42 4 86 1,2,3,4

43 2 87 1,3

44 3 88 1,3
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Qn. Set C
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=
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N
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N
D

N
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N
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N
(0]

N
Yo

w
o

w
=

w
N

w
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w
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w
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w
(e)]

w
~N

w
[0}

w
(Vo)

D
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N
=
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Qn. Set C Key
42 3
43 3
44 3
45 3
46 3
47 2
48 2
49 1
50 2
51 2
52 1
53 1
54 2
55 1
56 2
57 3
58 4
59 1
60 3
61 1,3,4
62 1,4
63 1,2
64 1,2
65 3,4
66 1,2
67 1,2
68 1,2
69 1,3,4
70 3,4
71 2,4
72 3,4
73 1,4
74 1,3,4
75 2,3
76 2,3
77 1
78 2,4
79 1,2,3,4
80 1,2,4
81 2,4
82 1,2,3

MATHEMATICAL SCIENCE (ENGLISH)

Qn. Set C Key
83 1,3
84 1,2,3
85 2,4
86 1,2,3,4
87 2,3
88 1,3
89 1,2,4
90 3
91 2,3
92 1
93 1,2
94 2
95 1,4
96 1
97 1,4
98 1,2,4
99 1,3
100 3
101 2,3,4
102 3
103 3,4
104 4
105 2,4
106 2,3
107 1,2,3,4
108 2,4
109 2,4
110 1,2,4
111 2,3
112 1
113 2,4
114 4
115 2,3
116 1,2,4
117 2,4
118 1,3
119 1,2,3,4
120 3,4

Change in key indicated in bold
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Qn. Set C Key
42 3
43 3
44 3
45 3
46 3
47 2
48 2
49 1
50 2
51 2
52 1
53 1
54 2
55 1
56 2
57 3
58 4
59 1
60 3
61 1,3,4
62 1,4
63 1,2
64 1,2
65 3,4
66 1,2
67 1,2
68 1,2
69 1,3,4
70 3,4
71 2,4
72 3,4
73 1,3,4
74 2,3
75 2,3
76 1,4
77 1
78 2,4
79 1,2,3,4
80 1,2,4
81 2,4
82 1,2,3

Change in key indicated in bold

MATHEMATICAL SCIENCE (BILINGUAL)

Qn. Set C Key
83 1,3
84 1,2,3
85 2,4
86 1,2,3,4
87 2,3
88 1,3
89 12,4
90 3
91 2,3
92 1
93 1,2
94 2
95 1,4
96 1
97 1,4
98 12,4
99 1,3

100 3
101 2,3,4
102 3
103 3,4
104 4
105 2,4
106 2,3
107 1,2,3,4
108 2,4
109 2,4
110 1,2,4
111 2,3
112 1
113 2,4
114 4
115 2,3
116 1,2,4
117 2,4
118 1,3
119 1,2,3,4
120 3,4
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