3607
fva ws  glaer ais

2015 (I)
forT fasrT
3T U7

w9 :3:00 He qoie : 200 HF

ke tif

. s R &) argm g1 & | gw yden gasr & va & & (20 97 'A' 7+ 40 w7
'B' + 60 #rr 'C' %) sger Az ggr (MCQ)Ry 7v & 1 syt wrr 'A' 7 &
aframan 15 silv grr 'B' # 25 et aer 47 'C' § 9 20 ge @ Gw @7 & | A
FrefRa & i weat @ Sv Ry Ty @@ @aer yeel w7 'A' & 15,477 'B' @ 25 @
417 'C' W 20 Seaet @ arg @ wft |

2.  HLURIR. TV UFF T @ AT AT & | ST VT THY 3 Pw HT A for@t &
gee I8 g Sfory & gRasr ¥ go @@ s wel & e wEl @ @de-we T8 & | ule
veT & ar sy gfaficiey @ St ®le @1 gRkasT e @1 [AdeT &Y §ad 8 | g
Ve @ ALTRIAN. S g B ff rwm o | g7 gRa@r ¥ ¥ FW @t @ foy
sifaRaT 9= W & |

3. VRN S YFF @ g9 | ¥ Ry TV RIF G¥ 91 A THEY, AH TAT §H G
gReT @7 A1 oy, \rer & argr eI il 3qvy & |

4. I At TR T THFS # W qqv, Q57 wis, gRawr He ok dw we @
e wgﬁayﬁﬁwﬁﬂaﬁ#mwﬁlwwwmﬁaﬁ
foreieri & & a8 AR, IY 9F% # QY T¢ A< @7 Q¥ Wi § 9T o,
YET 7 BV O¥ pRgev Ravwl @7 wE ae § sqgfea 78 @y 9w, foraw siad
@ E1, forere TP ILYRIAN. I IS B GGl el 8 w@dl &

5. wrr'A' ¥ g% ge7 2 3@, a7T'B' 7 @@ 5w # 3 sfa e wrr'C! # g”de ged
4.75 3& @1 & | 9AF Tord ey B FUIHS Fodiea HrT'A' F @ 0.5 7@ aer arr
'B'# @ 0.75 3@ @ fzar argm | w1r'C' & Siwl @ oy HOTHE Hodld A1 8 |

6. wrr'A' @B @ goE gvA @ Ag gn RQeey Ry v & | 37H 9 dad 1B
fweq & “wel" srrar “walcow g & | MEHI FRAE YET F W Ferar walcrd g
g 8 | arr'C' ¥ gde g @7 “ve T @ Cvw o e’ Raey wel 8 wad £ |
gr7'C' & g% ge7 @ Wt fAwedl @1 @El 79T H¥ U¥ & wiSe g 5N | W4 Wel
R&eqr @1 797 761 @va % DIg SHiFs Hise el ar @ |

7. TBd &I §Y I JFfaa ads B 9T Y Y GV G are ghemat a1 g9 3
= 914 GOl @ fory sy BT Wl HHar 8 |

8. udmRff @ gww a1 v g @ sfaReET @& s g o T8 foraer Ry |

9. Peageley &1 IUANT Hv B T TE &

10. o waiftr ov Bz A< fAfFa w7 ¥ OMR Sav 93@ & [ #v)
giadficiey @ o OMR Tare v3% @97 @ qeerg o9 6@ sladere wiafnd o

o @@d &/
11. RB=h 7rzm/awsvor @ geq 4 Raafy 87,/912 @19 9% sidll e Fafora erm |
12. @7 uder &1 g Iy aw do7 0 weref & & gder gikaer ey & G @
Aty & ot |

/7 A 1 aneff grer i 1F S & weee
OMR T&IV THT FEV . covviiiiiiininnnnns  siiessssssassssasasssssnss WwWww.examrace.com
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HTT /PART 'A'

foet weel & Wt A, | 0 A F wEwr
o g€ & WS HUR T 3T I FRE
FH A gafeyd HET gl TE 3ca] N U
i @ &

Al IFFRR Ry
FEIT, BT HHR FT

2

9 TARE
A,B,C D 2. CB,DA
A.C,D,B 4. C,D,B,A

wro 0D P

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. G,
A,C,D,B 4. C

w-oOw»

B, D, A
,D,B, A
A maur pQ ua Qi § dfe
m+n+mn=118
ar m4n S AT E
1. efadTa: AuiRa & e
2. 18
3 20
4. 22
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

AB U& Fed T 419 §| SfiaT CD, AB & o« &
aur 3 P WX wfawdeg #ar g1 I cp=2
JuTPB =1 %,a‘rqﬁrﬁﬁ?m%

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

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

=T Ry T cuavyucAs R & oy c@wv
FAT ATH &2

130
130
130
1. 60 2. 50
3. 40 4. 30
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4. What is angle x in the schematic diagram given

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

5. 40 f@eRY & v waE @ 11 R w7
fre &a & g 31 R 309 & oF @ A
F FeA & T F AT §| A F B
Hﬂ#aﬁ’rgﬁrm&
[ﬁm#(’:)wwﬁ, m IS q p At
a#gﬂ#ﬂ:gmafﬁa]

L () 2 11(3)
3. 29(‘}2) 4, GB)

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

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

L (1) 2. 11(3)
3, 29(‘1“1)) 4. (fg)

6. Ng AT Y& A g¥ 39 v e afyor
WE 334 &, N & A qf 1 3, 3k v
e 3eR & &, S 3o Reg A W A
T & &1 Rg A oAl g7 A% ¥ Few A
FT ITaRTh: T 2

I. 39 Icadr aremey & &
2. 39 gdf aremyd & &

3. 39 qfRgelr e & &
4. 39 gfarofr aremey F &

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

I~ You are in the Northern Hemisphere

2. You are in the Eastern Hemisphere

3. You are in the Western Hemisphere

4. You are in the Southern Hemisphere

mwﬁwmgw 4 #HIeY d9 TH
T 3§ FR IR I § FR A

AT 7m/s &l IR FET FT THERT
1. 4/7s 2. 1s
3. 74s 4. 10/7s

A 3 m long car goes pasta4 m long truck at
rest on the road. The speed of the car is 7 m/s.
The time taken to go past is

l. 4/7s 2. 1s

3. 74s 4. 10/7s

IS @+ 40 @b Mt ¥ qur mde
T A 40 FTer M ¥ F ¥ zw FEy
mﬁﬁﬁwﬁamfaﬁamﬁ{&m
Bremar Smer &1 3 @ ¥ AeRowa: T
T g et # F A amw R S ¥
@ & Adawr & adg Mfaw §ow #
Frelr Mot fr g &

F H ¥ Mot fr dewr & g

F A whe Mot & e ¥ 30

F H Whe Mot fr demr @ w9y

& Y gEer ¥ fAuifa

B O

Jar W contains 40 white marbles and jar B
contains 40 black marbles. Ten black marbles
from B are transferred to W and mixed
thoroughly. Now, ten randomly selected
marbles from W are put back in Jar B to make
40 marbles in cach jar. The number of black
marbles in W
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10.

10.

11.

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

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

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

4. cannot be determined from the
given

information

gl & R, sAeI@r & AR a9d A 10
e W e wA afedt & e F Ry
FACGT W A, & W@ W A, 7U7 HHRSH

Fod W A, | qReedT & & F%al 1 FF §
1. A1<A2< A3 2 A1=Az> Ay
i A1>A1‘_’ A3 4. A|>A2> A3

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 A,
3. A>A=A; 4. A>AR> Ay
afe aN =§
eF=1
gH=M
%, ar nS=?
I. T 2. A
3. E 4 K
If aN =8
eF =1
gH=M
thennS = ?
L. “T 2. A
3 E 4, K

10,000 § &H THr Fasr 3rwoT gt § arfe
3d% X U & 3 & QT AT 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 2y 2213

3. 2223 4, 3334

AT IfFadt A, BIU C # w FAW PO
SIS & aUT ST gA A CH A F qo,
“FUT A GAW T &I B, B AT ATA A
FG Fg W C eak & ol 761 g @ C
d B ¥ BT, “AF T Iea e

B SaIe feam, “Aa g1 ar a 3yer i
. A 2. B
3 € 4. fEeifia

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. C 4. cannot be determined

s R & & gecdig gag & @ oga:
3t g3t Adur B W fyq ar diftar v
gy @ IR T qE WA F A W Bug
iy $r afd, B W ya & & afx $ir
qoen & mur g1 98 g S 3 @A, we
Sy

. AR E 2.
3. BER WE 4

AFTZ @R
B mw
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13.

14.

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

ia 25 22
10— S~ 8 7 fﬂ""--!?_'f

\
~2_ 1 vi4

11—
1990 1954 1998 2002 2006 2010 2014

Year

WWIRT & IR 9 a9 & & @ sy &

¥ FiF-A1 FE AE

| o wet f Fo wEr A iy g%, @l

qeeh T HEAT §E)

2. 2006 % gt # Tl gEH A 2010 A
g s %, T e % g o R
¥ HAF gl

3. & aR FEUIR qeel AT T, §

g T HEAT F 50% A IR FH REW
@ B

4, 2006 T el F 2010 F T geH A
g6 wfaera gfe, 1998 @1 o 7 2002
ﬁgémqu?raﬁm%l

14.

150

15,

16.

25 22 F \
1,7 = V14

4
10— <8 _ 7

e N ik
| T T ) ] ]
1990 18594 1908 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 incrcase 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

vF RUfAs &R arer f@eEr 1« 1 x 1 em’
T Ol WU F FHF TG I FATdT
Srar &1 @l ok & 92T 4 x 4 em’ F TH
g & o Oy fr "Gz 05 om g1 @@

g fpaey @ust fr agegsar 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 &7, HUd A, T.Gau C
F IWTHA F T H I G IU C F I
FAW §, dUT AT T & a8t FA ¢l
T DNA o # @ fegdhr @
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16,

17.

17.

18.

18.

Taga fafauar gefr g & &Rs & fav
ITIaA I JHafafse)?

| & 1000 T &1, 10% G Jod

2. €IS 2000 AT &TRS, 10% A T

3. SET$ 2000 ATer &TRH, 40% T god

4. €S 1000 aTel &TR, 25% C Jakd

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 IEe Rya & @Aad gdur 3w 7
60° 0T O IW S &1 o7 3 W g A
feua &1 fdg & gfafdat & d@wr &

1. 6 3. &

3.5 4., A

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

A wF FAST 10% Fe R G a7 39 T
AT N 10% FHA W AT | FAS &K
for afd aed & 73 Rs. 729.00 T, ar F# s
F e #1% g & F= qoF 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 JTad H 70% T
¥ ¥a1 & I 3TF I Iafafrce F 10% Fr
AR BT §, AN 3TF LT H FIT

fraer aftgdasr gem
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%
AT
(1) x =4

) @ x—4=x*—44FF QP 97U T
&)

B) IT (x—4)=(x—4)(x+4)
gt guf 7 (x — 4) F FIH,

(4) 1= (x+4)

(5) @& x =-3

HIT AT FEH T &7

1. 182 2.

3. 394 4,

283
475

Suppose

M x=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

@H1=(0x+4)

(5) Thenx = -3

Which is the wrong step?

. lto2 2.

3. 3to4 4.

2to3
4t05

www.examrace.com



HIT \PART 'B'

(UNIT- 1 |

21.

21.

22,

22.

23.

A & f: X - X afF Tl xeX & v

f(f(x) =x %1 &

l. [ UHST U HTeOEH ¥

2. fUSH R, g HeoeE A

3. fHTEOTEE § 9 TR A

4. g TR A ¢ & f Ieors ar
TS Tl

Let f:X - X such that

f(f(x)) = x for all xeX. Then

1. f is one-to-one and onto.

2. f is one-to-one, but not onto.

3. f is onto but not one-to-one.

4.  f need not be either one-to-one or onto.

AW 6 RUT 7 = 2f'+ f = 0 F7 GATT
FA §F A TR IHTFAAT Bl Fr FARE v
g ofenfa &t &F v R, () =
(f'(0), £(0))

& @ arrg

1. UHHr JUT IOReH|

2. USEr T ITIEH el

3. HITOTEH W THRr TG

4. & A J<oReH, T THAT|

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

1.  one-to-one and onto.

2. one-to-one but not onto.

3. onto but not one-to-one.

4.  neither one-to-one nor onto.

aHT
. 2x
lim= | e~t*dt
x-0X
x

23.

24,

24,

25.

25.

26.

. 3 yfaea a8t ¥

2. 3ed B

3. @I H¥AcT & aUT 1 & AW B
4. T HEAT & U 0 F WA ¥

The limit
2x

1
lim=| et dt
x-0Xx

x
does not exist.
is infinite.
exists and equals 1.
exists and equals 0.

B W=

T T A 5w
A ¢
e
; :—"’ : i+5
2 2
The sum of the series
;13+-1¥ 1+32!*’3+---t:f.1uals
€
;. ; j. 321+E
o2 i 2

R* & faeT sqweqeadt # & #iq-a1 wea &2
(R* 1 AT Wifeufadr & wasr #)

Lo {(x 22, .0%): %] < 1,1 < i <)

2. {(x1, % 0, Xn)i %y + X + -+ %, = 0}

3. {Crnxg . Xp):% 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 {22, 0020) 12l < 1,1 < i <)

2. {(x1, %2, 0, Xp): %1 + X3+ + X, = 0}

3. {(r1x2 . x):%; 20, 1<i<n)

4. [(xp X2, '"-xn): 1< X s zi’
1<i<n}

IR IOTH AT RYH W F v wgea

& g TIRT
I FA-JFHHA UF qaas qel

2. ¥ aafas Jq AL
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26.

27.

27.

28.

28,

29.

29.

3. ¥ad dvdfas 7|
4. FA-V-FA UF HA A aFAAE A4 g

A polynomial of odd degree with real
coefficients must have

1. at least one real root.

2. noreal root.

3. only real roots.

4, at least one root which is not real.

A & AB nxn3regg & @ & @ Fla-
T (A*B?) F FRNW & FAA &?

1. (trace(AB))? 2. trace(AB%A)
3. trace((AB)?) 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 &6 4, areafes gfaffedt arar snfad n &7

mxnarraugﬁla?rmm’rgﬁ:

1. &l ofrp & AT Ax = b F7 UF & E

2. Ax =0 S gA e &l

3. O Ax=b & UF & &, o T8
afedfr g1

4. y’A=OﬁT\°ﬂ'{|\?&F|Ty & faw, &t
y', afeer y & aRad &1 @Afdse @ §)

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 3Megg A HT dfFa @\fSe i fa#Ar 13

gl Ax =0 & golf &7 gafee & faar a7 &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 = 0?

30.

30,

31.

31.

1.

7 2. 13
33 4, 37

A fF TUF 4 x 4 Eafas AMegg & dife
T*=0 % At fF1<i<4 & AT

ki = dim Ker T' ¥ 3HJhA ky <k, < ks < ky
& AT B & § P o gaee 78

1. 34<4<4. 2. 13544
3. 254<4<4. 4. 25344

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<s4s54. 2
3. 2£4<4<4. 4,

1=3<4=<4
25344

TF 4 x 4TEAAH e AF R I+ T,
A &F TiR* S RY, Tv=A4v, ¥ qReRA
v WS FIEOT 8, e §H R* # 4x1
aEafas MRl H FHTAT AT §l A F
v e Ry ™ Reeal & fFas Ao
Image(T) AT Image(T2) &Y TAATH swaer 2 dur

1 82 (+ UF YRR gRafe # Afdse Far §)
0 0 * * 0 0 * 0]
{0 0 « Jo o « 0
L Mg 00 | %%0 0 0 s
0 0 0 O 0 0 0«
0 0 0 0 0 0 0 O]
_lo 0o 0 o0 o 0o o0 o0
3.4=[0 0 0 o A0 0 » »
[0 0 * 0. (0 0 *

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(T2) have respective
dimensions 2 and 1? (* denotes a nonzero
entry)

g0 v ¥ 00 » 0
oo« « Joo o
LoAg 00 of 280 0 0 «
00 0 0 00 0 *
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0 0 0 O 0 0 0 0

10 0 0 0 |0 0 0 0

3 A-“OOU* 4.A00**
0 0 = 0 0 0 =* =«

R2 T H Y ATTRAR TF F F T

32.

Fﬁmﬁrxa‘?
e f(’;) - (x iy)

1(2)=G33)

. 9(5)= (%)

7

1. #AFSf
2. AT g
3. AT h
4. | FUAIOT f,gAUTh

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

s ()= (t)

b. g G’) = (x?y)
)= G35)

0

1. only f

2. onlyg.

3. onlyh.

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

33.

A e WS waﬁaﬁnﬂmwﬁm&
woret ¥, Il [ wAEer 2L+ 2= o
HAUIA FIAT &) Felet

10

33.

34,

34.

1. gaUh, AT gAERhE: B &1
2. gEAAfRE ¥, W hF FenAfhs g

#r ATFRTFHAr TET &

3. h e ¥, T g ¥ Qe g

#I ITITFHAT BT &l

4. Qg TUT h YT BT F FIUEH §

Let f be a real valued harmonic function on C,
2

that is, f satisfies the equation —Z + % =0.

Define the functions

_of .of
T ox lt"jy

of  .of
= F + la

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.

22
4_zzdz-
|lz+1|=2
1. 0. 2. —2mi.
3. 2mi. 4, 1.
2
Zz
4_zzdz=
|z+1|=2
1. 0. 2. —2mi.
3 2mi. 4 1
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35. AW F D TRCH (W, ., Wyo) BT T

35.

36.

36.

3.

37.

38.

38.

AT B, wie(1,23), 1 <i< 107
Wt wai1<i<9 & 0T & @A
gEar &1 ar D # guat fr §EAT 8

1. 2141, 2. 2844,

3. 31041 4. 3141

Let D be the set of tuples (wy, ..., Wyg), 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. 2% +1. 2. 21941,

3. 3041, 4. 31 4+1.
wgead {zeC|z%=-1, zk# -1 §HT 0 <
k < 60 % T} & et Ia@d g7
1. 24, 2. 30.

3. 32. 4. 45.

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

1. 24, 2. 30.

3. 32 4, 45,
TG e, e 108 & el AR H
& B

I 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.
AW @& R, T9F Z[x]/((x* +x+ D} +x +

1) ¥ auwr R & 2 ¥ Sfaa aureae [ ¥l
FIT R Y NUTARITETRT FIAT 87

1. 27 3. AL

3. 64 4, 3HeAd

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

1. 27. 2. 32,

3. 64. 4, Infinite.
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39,

39.

40.

40.

maﬁaﬁz'"“gmwﬁ%maﬁﬁ

qE&T &
1. 2. 2. 4.
3. 9 4. 100.

Tll'ég number of subfields of a field of cardinality
2=

L. 2 2. 4.

3. 9. 4. 100.

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

c=Ucn

n=1
ok bl
1. {(x,y)eR*:x >0 @ |y| < x}.
2. {(x,y)eR*:x>0dur|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
to n. Then :

C=UCnis

nz1

{(x,y)eR2%:x > 0and |y| < x}.
{(x,y)eR?:x > 0and |y| < 2x}.
{(x,y)eR?:x > 0 and |y| < 3x}.
{(x,y)eR?*:x > 0}.

B

(uNIT-3 |

41,

A fF ab € RAF a? + b2 # 0.7 FRN
qHEAT

ag—:+bg—:=1: x,y ER

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

. & e g ¥ A a T HET F

2. FS g Aol ol
3. & AT F ol
4. Iad: FS & el
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41.

42,

42,

43.

43.

12

Leta,b € R be such that a2 + b2 # 0. Then

the Cauchy problem
du du
a a’f‘b‘—};— 1, 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:R - R, f(x) =ay + a;x + a,x?
T TH TEIC €, ap,a5,0; € R FAT
a,#0 | gfg
By = [1, f()dx — [f(-1) + f(1)),
Ep = [ FGOdx = 1(f(=1) + 2£(0) + F(1)) &
TUT |x|,x € RFT foRYeT A7 & ar
L |E| <|E| 2. |E| = 2|E,|
3 lEﬂ = 4|Ez| 4. |E11 = BIEzf
Let f:R — R be a polynomial of the form

f(x) =ag + ayx + a,x? withag, a;,a, € R
and a; # 0. If

Ey = [, f(@)dx — [f(=1) + F(D)],

Ey = [, f(0)dx =1 (F(=1) + 2£(0) + £(1))
and |x| is the absolute value of x € R, then

L |E| < B 2. |E| =2|E|
3. |E1| = 4|E,| 4. |E1I[ = 8|E,|

HHIHS FHFT y(x) = A [ 3x — 2t y(t)dt,
T 99 A & |y #ir

1. Fad & 3ffeeis g ¥

2. & 3ffweOw deart §

3. @ 3w afaaie e §)

4, =% 3fFwaOF dear a8 ¥

The integral equation

y(x) =2 [ (3x — 2)t y(t)dt, with 1 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, g

_f1, 0sx<1
f@) = {0, 0 |
& TH HAS §F y(x) Bl
A y(3) s wae &
1 sinh (1) 9 cosh (1)
* 3 R 3
3 Sh‘:‘l (1) 4 cnseh (1)
. e? - e?

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

1, 0<x<1
where f(x) = {0' % ; 1

Then y(%) is equal to

1 sinh (1) B cosh (1)
’ e? ' el

3 sinh (1) cosh (1)
- Il

ar oRé= 3Raew ot AB @ BC or
o, ST AR AT Eqr B W w5 sy
SIS ¥ 3 8l @ P & ow@nsy AR
Y
1. 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 Ry wamea &
1. Yy =xsinx

2. y = xsin(x + f)
3. y=x
4 y=x+§

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

l. y=uxsinx

2. y=xsin(x+ E)

www.examrace.com



I

3. y=x
y=x+

Lk

47. 9R@% AT gHEEAr
du au__ _ _
5'5‘25—0, H(O,)’) = 4e 2y
X faamy ar w(,1) = AT &

1. 4e2 2.
3. 2e™* 4.

4e?
4e*

47. Consider the initial value problem

ou , 50%u _ = 40-2
25, =0, u(0y)=4e.
Then the value of u(1,1) is

1. 4e72 2.
3. 2e7* 4,

4e?
4e*
48. RIF A AR ' = 2.fy, y(0) =a
l. & U dfgdiT g9 ¢ IS a< 0

2. W AS A AG £ AR a>0
3. & AT FE T & T a=0
4. FUF FRfT T € TG a0
48. The initial value problem y’ = 2.,[y, y(0) =
a, has
1. a unique solution ifa < 0
2. no solutionifa > 0
3. infinitely many solutions ifa = 0
4. a unique solution ifa > 0

[ UNIT- 4 |

49. 6t # 2w g aefRowa: s oY & @ @
Iata Bt | AR f T geRa dET
1. 10/6. 2. 10/3.
3. 1/6. 4. 6/10.
49. Ten balls are put in 6 slots at random. Then the
expected total number of balls in the two
extreme slots is
1. 10/6. 2.
3. 1/6. 4,

10/3.
6/10.

13

50. A f& X,y TEaT afRes v § aur

50.

51.

51.

52

Z="243 ¥ AR X F HREOF BT o ¥
aur v & #fAFeIOE wed ¢ B oar Z &
PO woeT 0 &, S

L. 68(t) = e Btp2t)y(-2¢).

2. 00 =0 (J)¥(-3).

. 00 =e o)y ().

4. 00 =e0()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)(-2t).
2 000 =5 () ().
5. 00 =)y (D)

4 6@ = ()v(3)

AW & X, X gaefos @ § ur X, de T &
X 9T aur (—1)"X, s e & x W 3Pafa
g g ar

l. X UH ARG ded g a1fRv)

2. X YA g Aifgvl

3. X T °edcd gl Aol

4. X*& HW FT 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

1. X must have a symmetric distribution.
2. X mustbe 0.

3. X must have a density.

4. X2 must be a constant.

{N():t > 0} U= wardt gfwar g, a1fd 1> 0
gFd| At @& X, = N(n),n=10,12,--| &= &
¥ P @ T

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

2. {X,) OF GeRIEd AfE @ € Wy
3HHT Fg FIeY §e F6T B
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52.

53.

53.

3. {X,) ¥ UF TdeH Fe gl
4. {Xn) UF FYRONT AHE HGT B

{N(t):t = 0} is a Poisson process with rate
1> 0. LetX, = N(n), n = 0,1,2,-- Which of
the following is correct?
1. {X,}is a transient Markov chain.
2. {X,}is a recurrent Markov chain, but
has no stationary distribution.
3 {Xn} has a stationary distribution.
4.  {X,} is an irreducible Markov chain.

A & FO 02109 0<p<1& T X~
ez (n,p) & @ y~cart (1), FTA>0 &
fow A=t &F E[x] = E[y] | ar

L Var(X) = Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

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

Var(Y) & 3f0% a1 &8 & ¥&ar &

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

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

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

1. Var(X) = Var(y)

2. Var(X) < Var(Y)

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?) @ e o

TF Fefeosd gfagel &, Je7 ¢ dwr o2 JyAa

€l Ho:p=2FATH Hy:ip>2 IH8T0T §HET &

N H AN | AR &F oxg,x,e,x, F VBT

AW 1.2,1.3,1.7,1.8,2.1,2.3,2.7 8| oL &7

THHATA: AFAAH TUETOT &7 3TGRT &Y, ar

T & @ @l @1 7§ B

1. 5%aUr 1%as ariear TR W H,
R far Jrar gl

2. 5%aYr 1%ae J¥Ear R 9 H,
IFAFR T STar g
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54.

Bs.

55.

3. 5% TT¥ear TR W H, 3EER fmar
ST &, 9 1% WA T G
FER AT Srar B

4, 1% \¥EHAT TR W H, F3ENFR
ST &, W 5% wrdwar TR W R
T Smar g

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 xq,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 B X, |6,~N(,0%),i=12 T&@dTa: dfed

¥l 9F de & e 6, qW 6, TAIA:

FAUHAG: ST N(u,12) €, o1 o, u aur

AT g e F ¥ e, x qwr x, &

3T T aY & w7

1. X, T X, Fad3d: Ud JAUTHATA:
N(u, 1% + o?) dfea g1

2. X, qUT X, WOHeAd: dfed 78 B

3. X, TUX, N(u,7* + 0*) § WG & T
e gl

4. X, TU X, FOHAC: ded § W
HAATHATAS: dfed 7t &l

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

N(u,7%),where o2, u and 72 are known. Then
which of the following is true about the marginal
distributions of X; and X,?
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56.

56.

57.

57.

15

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

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

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

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

R v, =if+e,i=123, T@ &,6,6 AW
£210 0
Eaaa: sfeq 8, W REn @ & ¥ g
B & Assan &S AT 3 &2

Y112yp+3y3 _i( ¥z }'_3)
L 6 2. antotrg)

3. }'1"'}'2"')'3. 4. 3y:1+2y3+¥3
6 10
Consider the model Y;=if+¢,i=123

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;
g e,

2. %(yl +J—;3+);—3).

3 Yityztys
: s Tais

4 3y1+2y,+y3
’ 10

A= R Y = (Y, Yp)' TG GAA qeaT
Na(0,]) @A El

R

i=1

F BRI It W Y & gufaeaw & &

HETEIOT Mgy e & @ SiF-ar £201 nx 1
sy # fAfdse war ¢, e @ smga 1 )

58.

I

1. I 2. 1+%.
! !
g e 4
mn n

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

aur WU ¢%,20% 302 F WU g

n
S
i=1
(1 denotes the n X 1 vector with all elements 1.)
L 2. I+
11’ 11’
3. I- = 4, =

A & kwaRar € s TE N =kM SFEat F
Y, HATT M Fl " FX F AT n, F7
Ut yfage Ae, sfavugs & grr qur d&f
((=12-,k) Td & g1 ¥ gfged &
T W & AT # j, ¥ @Afese &P
g ia &Y &

K s s
Jo = 23K, 5, T 5, = HarOLE

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

. §AfE A & QAU j, 3@f@ad § w/g
Vi FATRAT 61 Bl

2. gAfe Ay & [QU y, 3aP@aq 761 &
WG Fy HATHAT &

3.  y,du j,, e gARE Aty & fav
AT B

4, wGATC A & AT 3, a1 j,, AA A A
S ot 3P 7@

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 i** stratum,
i =1,2,,k. Define

I " - £ g
7o = 2K 5 and 3, = 2=t

n

Which of the following is necessarily true?

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

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

59

60.

60.

3. Both ys and %, are unbiased for the
population mean.

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

S (b, k,v,7,A) gFA Fferd qet @us
3f@%eq (BIBD) & & # 39X | BIBD &

ganfaa vaw A 7§ & Fla-8 J6 & g5
(b-1,k—=24b—kk,A2).
(b,v—k,v,b—1,b=2r+A).

("(";”,2, v -1, 1).

(k,b,7,v,A—1).

ol

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?

1. (b-1,k-=Ab—-kkA).
(b,v—k,v,b—7r,b—2r+2).

2.
i. (1@2_—1),2,1:,1:— 1.1).

(k,b,r,v,A—1).

A & Xy, Xy, o, X, TAATA: TUT FAUTHATA:
iR aefRos = § Sew A ; & @y
U TRETAT S §

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

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

0 A &

. 1

i A
3. A% co

3,
4,

LetXy,X5,**,X, be independent and
identically distributed random variables having

an exponential distribution with mean -:_-

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

I: I 2. A

3. A% 4. oo,

16

HTT \PART 'C'

(UNIT-1 |

61. n>1% fov, A=t &

gn(x) = sin? (x + ;:-) ,xe[0, )

au fo(x) = [y ga®)dt 1 A

. [0,0) W Regad w&F G [ T {fp}
FHERT g 8, W [0,0) R
UHEAT: FHRERT FE gl

2. [0,00) W fegad et o voet o
()} FFERT &t g

. [01] X {f,} UEEAES: HRERT gar &

4. [0,00) X {f,} UHTAES: HFERT gar Bl

61. Forn=1,let

gn(x) = sin? (x + %).xe[(}, 00)

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

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

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 & aUF ua FEafas §&ar g @
HATHAT & & T @ ZFI
[* 2 dx.

L 0 x*
2. f:—:?dx.
. 0=
4,

xlogex

e

x(loge x)2 dx.

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

1. foa f;dx.

2 _foa %dx.

3. [ x!o:‘x dx

4 f:mdx.
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63.

63.

64.

64.

65.

R?* & faw woeadl & ¥ frasr ua
AT & [QrageaaiA, B R2 & AT, A+ B =
{a+b)|aea, beB}|

L S={xy]|x2+y?=1)

2. S={y|x+y2<1}

3. S={@Nk=y}+ {xy|x =~y

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

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

= {a+b|ae4, beB}
S={(xy)|x* +y*=1}
S={y) | +y2 <1}
S={GWlx =y} + ((xy) |x = -3}
S={Wlx=y}+ {xy)|x=»

feT voat & AT # § FlF-H1 300
2 (N et dEmat & wemy @ s
FAT B)

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

2. {fIf:{1,2} » N}.

3. {fIf: (1.2} =N, fF(1) £ F(2)}

4. {f| AN = {12}, 1) < F@)).

= B bl e

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

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

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

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

4 {f] FiN - (12} FQ) < F)).

A & R & oRag B f &, aur

aeR&§>0 & AT

A 1, w(a,8) = suplf(x) - f(a)l,

xela—§&,a + 6].

ar

. w(aé,) <w(adb,)ifd, <4,

2. limg . w(@d)=0 M acR & AU

3. limg,g, w(a,8) & Heaca $r 3maegsar
e &

4,  limg,o, w(a,8) = 03 TJUT Fad IR a
W f "@ad gl

17

65.

66.

66.

67.

67.

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

let w(a,d) = sup|f(x) — f(a)l,

xela —48,a + 6].

Then

1. w(a, 61) = OJ(a, 52) lf61 < 62.

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

3.  limgp4 w(a, §) need not exist.

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

n22% AU, 76t & g, =—— ¥ A

alogn
1. Hﬁ?‘m {ﬂn]:uzm g'l
2. Aoft L2 aum gl
3. Avh $=, a2 ¥EEd ¥
4.  Aof 32, (~1)"a, HRED ¥

1

Forn2 2, leta, = ol Then

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

The series Yo a2 is convergent.

The series ¥5-,(—1)"a, is convergent,

il Sl o

A &F {ag,a,,a,,...) TGS gzt & oF

ITHEA | R o k21 & T, m

Sn=XRoan o A FE & & w9 T o

&2

L 3R lim, o5, &7 3B & & £80un
1 3f¥acT &

2. TR limy.os, & IRTT &, @ T2..an
F Hieaca g i aegEar 7947 &

3. Y _,a, F AT L @ limpas S,
Fr Hfeaca gl

4. afg ¥2_, a,, F 3¥feacs &, & lim,.. 55
& HTEaea @ Y HERTFAT 6 2

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

numbers.

Forany k 2 1, let s, = ¥}~ a2, Which of

the following statementis are correct?

L. Hlimy.e Sy eXists; then 320 a.
exists.

2. Iflim,., Sy exists, then Y5 @ need
not exist.
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3.  IfXm=o@n exists, then lim,_, s,
exists.

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

68. A & F:R" x R" — R Felel F(x,y) = (Ax,y)
& SET() R AAH W OB §, TUT
AT& n X ndHdGS 3YE &1 FgT D TOT
awest & RAfEse Fxar 1 P Fuat
FlF-a TEr &

L. (DF(x,9))(u,v) = (Au,y) + (Ax,v).
2. (DF(x,))(0,0) = 0.

3. FO  (x,y)eR" x R" F fav DF(x,y)

yfedea Agr T@an|
4. DF(x,y), (x,y) = (0,0) W feaea &
T@dr|

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

(Ax, y), where (, ) is the standard inncr 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, y))(0,0) =0.

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

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

69. AW &F f:R" - R" UF HAT B ¥ afF
Jan 1f()1dx < o0 R

A+l 6 A U arEafa® n x n SgeoiT 3egg
g T x,yeR" & AT AT & (x,y), R* qT
HAH R qoThe 1 Afése wwar &) ar
Jan flAX) O Hdx =

(a7) yxy _dx
S f(x)e'(T ) y: e
i{A"yx) _9x
2. fan f@e '”_r [detal °
Jan FO0)e AN v00gy,

A lyxy _dx
4. fmn f(x)e Tdotal

18

69.

70.

70.

71,

Let f:R™ — R™ be a continuous function such
that [0, |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 [0, f(Ax)e'Xdx =

- fgn G0l 0

S WATyx) _ax
B J.'.’«" f(x)e [deta| *

30 fan f(x)ef{("T)_ly'x)dx.
5 Sy ettt
UH nxnWFAH EGg A, A =1, (nxn
TCHAS IHTegg, ST@T k UF O Ui > 18) &
AT T | 7 & 4 &7 o
IATETOF AT 1 7 & O T FuAar F
q FlA-T 3ETFa: T 5
. A e &

A+ A+ 4+ A1 = 0,n X n YT TG

2.
3. tr(A) + tr(A%) + - + tr(4A¥1) = —n.
4 AT+ AP 4 pgm ) o

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(Ak1) = —n,

4, AT+ A2 4D =

A & 3 x 3 adafd Ieggt A W

1 00
S g ATA=(0 0 o)aumn ar §Heag S
00 0
Jdfase axar &
TS YEIHTET TR

!
2. Sfd 1 # O Mgy
3. Sfd 2 @ e 3Medg
4. wH AR favH gafAg negg

S/15 CRS/2015—4AH—2B
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71. Let S be the set of 3 X 3 real matrices A with

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

N0 0 0/
a nilpotent matrix.

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

b B

72. A fF S:R™ - R", T&F W aeR, e # 0 &

fow S(v) = av Rar smar &

A & T:R" > R U RS TR0y § arfy

T & &Fa: Faa7 dfeas st 1 =

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

. B® WVel T & 3regy fawot &

2. B WNET (T-5) & 3megy fawof ¥

3. B WUl T & 3MeYF HGeTeh:
faerol d7 &, TXq 390 fegr &

4. BF W& T & 3egy fawot §, g B
& HIET (T - S) 1 H1eYg ot w8t B

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

fixed aeR, a # 0.

Let T: R™ - R™ be a linear transformation such

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

independent eigenvectors of T. Then

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

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

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

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

a b c
73. A & A=(0 a d)w 3 x 3 3R &,
0 0 a
SET a,b,c,d QU &1 ar g g iR

19

73.

74.

l. ﬂﬁaio,mﬁ@pﬂ[ﬂ?m
AFT GchA p(A) Bl
2 F@qel[x}%m‘m
q(a) q(b) q(c)
qg(A)=| 0 gq(a) q(d) |
0 0 gq(a)
3. foRelr wer quits n & BTl an =02,
ar A3=0%l
a 0 ¢
4, A‘FCI’(O a’ o)*g‘{&m@rﬂ:m
0 0 o
wAfafAFT Far

a b c
LetA=(0 a d)bea3x3 matrix where

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

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

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

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

a 0 ¢
theform{ 0 & 0

0 0 a

xeR& AT A &F p,(x) = x" Tqur

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

. R W @ aeafas #a §ad Fo=t &
gfeer gafte p 2

2. R W ¥ areafas A @99 Bt &
3ggAfe p B

3. R W g Haqd woar $r gier gAfe
# v Fa: w@dT gy
{Po.P1, P2, .} Bl

4. TPEOfATT v p ¥ 99 @ B
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74.

75.

>

76.

76.

77.

Let p,(x) = x™ for xeR and let o =

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

1. 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.pP1, P2 .-} isalinearly independent
set in the vector space of all continuous
functions on R.

4. Trigonometric functions belong to 0.

giger wAfe 3 $ir suwafen s & @
Fa-F &

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

2. {(x,y.2):x—=y=0}.

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

4. {(y,z):ix—y=1}.

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

4, {(xy.2z):x—y=1}.

A 6 ATH FHAUNT 4 x 4 TEATH
e Bl AFT A @ FIA-d GE AL 0

1. SfaA=4

2. & O beR*&F AT, Ax = b FT EF-

8% U g &I
3. dim (nullspace 4) = 1.
A & 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 4A) = 1.

4. 0isan eigenvalue of A.

YRR iy wAfEDt v, v, v, v, aur @
FTeRoTt GV 2 Vo, Vo = Vs, i V3 2 1y
arféh Ker (¢1) = {0}, Range (¢,) = Ker (¢,),
Range (¢;) = Ker (¢3), Range (p3) =V, W
faam) a

20

77.

78.

78.

4

L Y (-Didim¥ =0
i=1
4

2. Z(~1)i dim V; > 0.
=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 ¢,: V4 = V5,

¢ Vo = Vs, ¢3: V5 = V; such that Ker
(¢1) = {0}, Range (¢,) = Ker (¢,), Range
(¢2) = Ker (¢3), Range (¢3) = V4. Then

4
i Z(—i)‘ dimV; =0
i=1

4
2. Z(-—l)i dimV; > 0.
iiz

3. Z(—l)f dim V; < 0.

i=1

4
4. Z(—nl‘ dim V; # 0.
i=1

A F u tF gEdfas nax 1 wfewr B
wu=1& FANYS T & T wu &
oftad g afeTRa & & A=1-2uu/, e
L, ®E n & dcHAS e ¢l @ Fuat |
¥ FIF-1 /&2

1. AfRRT g 2, =4
3. Trace (A) = n-—2. 4. A= L
Let u be a real n X 1 vector satisfying u'u = 1,
where u' is the transpose of u. Definc

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,

A2 = A.
A=
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_ 80. Consider the following subsets of the complex
@NIT 2 ] plane:
_ .3 €

79. A & f e §dT s vaa & T Fuwt

is non-negative definite

AT a0
1. fHWE IR f 0 aREw ve dehr war

¥ safsfea ¥ (or equivalently positive semi — definite)].
2. fIWE IR fF pvEET: FEOEF 1 & €

= Q;_—[CEIC [(z ]l Cl

c € 1

3. Mg IS, (zeC: Re(z) <0} 9 aRag is non negative definite

gl

4. fIM § IR f 1 aEafas 90T 9REg B

(or equivalently positive semi — definite)}.

79. Letf i?c an entire function. Which of the Lt B {zelﬂl 2| < 1] Then
following statements are correct?
1. fis constant if the range of f is contained l. 0,=D,Q,= 2

in a straight line. 2. 0% I_J 1, =D.
2. f isconstant if f has uncountably many 3. 44=D10,#+D.
FEGS 4. Q, #DQ, # D.
3. fisconstant if f is bounded on
{zeC:Re(z) < 0}
4.  f isconstant if the real part of f is 81. Al & 1-8FHY WA UF I[US p &l A
bounded. & p& wolt e 39N e

={zeC|Im (z) >0} & & ar

80. ®fFAy ad & @ Igg=ayt & s & fJ{al ()
= . Im )>0forzeIR

—

nl={cEc:[é_ ‘i p(“
P
3rROT AT (@1 godd: v aifafafRam)) 2. Rei w0 < 0 for zeR.
[1 ¢ cl 3. lmp(z_.,
Q,={CeC: |C 1 C p'(2)
€ & 1 4 dm p(z)

81. Let p be a polynomial in 1-complex variable.

3T ARt (3T e U HIATAR l“)'] Suppose all zeroes of p are in the upper half
plane H = {zeC| Im (z) > 0}. Then

_ImP ((? > 0 for zeR.

Flﬁ'ﬁw'5={ze€|fz§£l] | ar

l. .Ql=l:),ﬂ2=§.

2. 9,#D,Q,=D. 2. Retp(}<0forze]l%
3‘ 01=D,!-12¢D, ()

4., O, #DQ,+#D.

3. Im > 0 for zeC, withIm z < 0.

r'(2)
(z
4, Im—== I;:(( > 0 for zeC, withIm z > 0.
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82.

82.

83.

83.

84.

22

A fF foF RAREF v § S ¢ F Rga
gars afser W afsiRa B @ farm & o
; f(i)=0 foralln = 1.

. f(2) = 0forall jz| =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

L f(l) =0 foralln > 1.

mn
2. f(z) = 0forall|z] = %
1

3. f(x)=0

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

A & 0:(1,2,3,4,5) - {1,2,3,4,5) UF FATT
(THHT FUT HTOTEH Bolel) § ATl

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

ar fas 7 & a3 g

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

2. W), 1<j<5& AT 671(j) = 0())
gl

3. ®HTAY (k:a(k) # k} & §H €& &
Jgaa gl

4. FATEY {k:o(k) = k} & RAvH §E&a1 &
3aaqg gl

Let0:{1,2,3,4,5} - {1,2,3,4,5} be a
permutation (one-to-one and onto function)

such that
o7 l(j)<o(j) Vj1<j<5.
Then which of the following are truc?

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

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

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

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

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

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. 4
3. 67 4, 83

e x,y dUT 2 UF WAF & HaTT § aur

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

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

yxz = 1.
zyx = 1.

M 10 & TF FHE T T FHEROT T

¥ FIF-TIA T4 87 ha/gFa?
1+1+14+24+5=10.
1+2+3+4=10.
14+242+5=10,
14+1424+2+4+2+2=10.

T

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

I, 144 +1424¢5="10.

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

3. 142+2+5=10.

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

A % [0,1] W T3 aeafas A ddd et

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

HET 82

1. c([o1]) v quiidra wid 2

2. OWWWWWH?HW
3T AU ¢

3. 099 1@« W e g @l wear &
FHTIY TF 3T OIS B

4. TR fec((0,1]) & arfer T xe[0,1] T
Foa>1&F AT (fa)* =0 ar
3l xef0,1] & BT f(x) =0 Bl
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87.

88.

88.

89.

89.

Let C([0,1]) be the ring of all real valued
continuous functions on [0,1]. Which of the
following statements are true?

1. €([0,1]) is an integral domain.

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

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

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

it FOTRT & FMY TH-TW AT TgHal F
Tod Z[x] # fe sguel # & Ha-d

g g7

1. x%-5.

2. 1+@x+D++1D*+(x+1)°
+(x + 1)*.

3. 14+x+x¥4+x%4+x4
4. 1+4+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+x+D+ @+ P+ (x+1)3
+(x + 1)*.

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

fAula & & @ a’gﬁ'cﬁﬁﬁ' FlT F
gRd aerdl W eyl 7

1. x%—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.

1. x®—3x*+2x3—-5x+8overR.

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

3. x3+3x?—6x+3overZ

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

90.

90.

quitet & wHead Z W faan, wifeufad o &%

wre, et v sqHHTTT Wad § 9 au

AT7 Oy ag Rea &, @ z, a0 oRf@AT &1 e

FUAr 7 F P wE P -

I 7 3uwAeay |ifeufddr § o R )
FraRer ireafad & aka &)

2. wifeufadr ¢ & Z T&d gl

FIfeAfAHr «+ 7 Z grEeard &

4, wifeafddhr r # z F7 &7 3uRfAT
IqgATIY [ §

Ll

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. Z is Hausdorff in the topology T.

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

[UNIT-3]
91. YRfA® #AE gHEAT
j—i=y2+coszx, x>0

91.

y(0) =0, ¥ fT e vy @ gEAa g
& feaca &1 ITaad I &

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

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

For the initial value problem
dy _ .2 2
0 +€05°X; x>0

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

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

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

93

93,

94.

B Feo gaa ey wad f§ R,
7T 7 F Fla-31, z(px — qy) = y? — x2

& UF UHITT B o7

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

(x +)* + 2% = f(xy)
*+y’+22=f(y—x)

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

Pt B e

. For an arbitrary continuously differentiable

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

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

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

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

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

P P | !J

A T R 9T OF HAd e PE TUT WLILE.
e wdT gl & dElRgT W A

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

2. a<bhb<cora>b>c
3, Lalb.cC

“ o 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'z_y + (14 2 fi -

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

a<O0andb >0

a<hb<cora>h>c
e _ b _c
lal 18] el

Bow N

O<a<bandb>c>0

7 deuTcHs gAEed §F O 3 41 3EY

mm%mﬁagqﬂﬁmmaﬁ
1. wHew @as

2. Trmer & Qe Faw

3. Rrwa & 1aewmq Faw

4. T3H Aees 2Ty 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

. GOUATH m & TH &7, U AT 22+ y2 =

a* N FAF W, Th I S &y 77 ey
e RRT & awr &1 & 77 faeg ¥ g
U # B, & e afaehier @ & v o
gl ar

. z-3787 & 5 ol @3 3E7 8

2. z-3e7 & A @l g3 w78 &
3. zfeRm & aferhear e d@a ey §

4, z- G & afefear e gy 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

T 2= —4x -y, d—f=x—2yiﬁfiﬁiﬁ'¥

dt d

1. 3IgmfAa: R st
2. e Ity
3. 3ymfAa: R i
4. feux wfite

The critical point of the system
& 4x - 2 = x—2yisan
dt Y y
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97.

97,

98.

98.

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

xy"+y' =0 & foav 7 wo= &, s wfaeyt
W F T x-0 y IRag &, aur

y() =y'(1), 3
l. a=1,b=1¢=1d=1
2. a=1,b=0,¢=14d=0
3. wa=0b=10=0d=1
4. a=0,b=0,¢c=0,d=0
The function
_fa+blogd, 0<x<¢
G(x'o"{c+dlogx, {<x<1
is a Green’s function for xy" +y' =0,

subject to y being bounded as x — 0 and
y() =y'(D), if

1. a=1, b=1, e=1, d=1
2, a=1, b=0; e=1; d=10
3, a=0,b=1, =0 d=1
4. a=0,b=0,¢=0,d=0
HHTERA HHHOT

y)=1+x3+ f: K(x, t)y(t)dt, 3
K(x,t) = 2*"' & @y, & v gaged 3if¥e

Ky(x,t) &
1. 2%tx—1t)? 2. 2¥%x-—t)?
3 2Y~1)° 4. 2ix-0?

For the integral equation y(x) =1+ x? +
JS K(x, O)y(t)dt with kernel K(x,t) = 277,
the iterated kernel K3(x, t) is

1 2%t (x + t)?
2. 2% t(x—t)?
3. PEEIGe—i)P
4. 2%t (x—1¢)3

25

99.

99,

100.

100.

101.

101.

Gl [ = [ y?(y')2dx T GHS S (0,0)
AT (x4, y1) #Wg.

1. U&H HW Gl &

2. x & & I @F wo §

3. WIAY F TH HU &

4. QUged F TH HA §

The extremal of the functional
I= [ *y2(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. partof an ellipse

BodE [ (y? — y*)dx FT THES S (0,0) TUT
(¢,0) ¥ IGRAT &, & TH
1. gﬁ?-r T gAdH taC a<n
2. YOS gAdH § A a<n
3. gé?-f geAdH taR a>n
4. YA TgAqH § IRa>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
strong minimum if @ < 7

2
3. weak minimum ifa > m
4. strong minimum ifa > mw

fedfta ara 3RF 3@de FHAFOT u,, +

XUy, =0%

L. x>0 & fav dreigeha

2. x>0 % fov IfAwaa@s
3. x< 0 & fov g

4. x<0 & fov AfaRaaRs

The second order partial differential equation
Ugxy + XUy, =01is

1. elliptic for x >0

2. hyperbolic for x > 0

3. elliptic for x <0

4.  hyperbolic forx < 0
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102. 7 & @ - 3F 3ra9we gHrFwor

pax+yq® =1 & HYOT HATHS &7
Loz=2424p

2. z=34+Zyp
b x

3. Z=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=>4+24p
a X

2. z=+24p
b x

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

(UNIT-4 |

103.

103.

104.

A 6 X Uy AT THHEY aefed W
&, ATCY 0 AT YEROT 1 ¥ AN BB Xy @0

IS ot ¢ ¥ Afse fvar smar &
ar

L @) =1/2.

2. @UH GH oA &

3. e®¢(3)=1t| forall ¢ # .

4. @(t) = E(e~t™r*/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

®(2) =1/2,

@ is an even function.

oo (;) = |t| forall t # 0.
o(©) = E(e=712),

DI i

A & XU v aRfRed W ¥, #gFd d9d
deT BT F(x,y) & Ty ar B ufgeet

26

104.

105.

105.

¥ HF-7, (x,y)eR2 F F F Wiy 1w fig
& & foT 39y g2

I. PX'=x2,Y=y)=0.

2. EitherP(X =x) =0o0rP(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 @ & AWy

& Xy, X, - WdUAES: dReT §, Anew o, qur
TEIT 0,2 & |Y, Fafh Xy, X,, - U qAT=Ta:
afeq § ATy, TUT GWROT o2 F WY ALY
RS, =Xy + Xy 4ot X, Bl AN 5—";‘35 T H
N(0,1) d& IFfaRa gxar &, o

20
1 a, = “(#12'"#2) and b, = Jn 01‘;9'2 )

2. g, =T0atHR) gpgp = MO YS) oz),

2
3. @n=n(u +p,) and b, = yn i)

2 2
4. a,=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 o,2,
while X3, Xy, are identically distributed with
mean u, variance 0. LetS, = X; + X, + - +
X,. Then 228 converges in distribution to

b
N(0,1) if

nug+ ol +o?
1. an——«% and b, =n =

_ nlug+ps) _ n(gy +oy)
=SS and by = e

3. ayp=n(u +u,) and b, = \/ﬁﬁ%"”.

2 ay

2 2
4. ap=n( +uy) andb, =Vn J‘Zﬂ
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106. el f& (X,v) & €@gFa IWad ded § ane
X|v=y~ Bz (5,05 @ v~ cwt
(A),A>0, T A T&H AT W &l A &
A F S IARAT WFAF T =TX,Y) Bl A
l.  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.

0k b

106. Let (X,Y) have the joint discrete distribution

such that X | Y = y~ Binomial (y,0.5) and
Y~Poisson(4),A > 0, where 1 is an unknown
parameter. Let T = T(X,Y) be any unbiased
estimator of . 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.

107. Fufa §afe § = (0,1, 2, 3} FUT EFHOT FiAFar

HMeqg P YFA UF AG AT 1 faamt R
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 N = o

ar
L 1 F gEas R g
2. 0Us grEds fRufa gl
3. 3% grEas R B
4. 20F GEGH Rufd g

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

matrix P given by
0 1 2 3

0/2/3 0 1/3 0
P= 1 1 0 0 0

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.

27

!08.

108.

109.

109.

A fF X, awr X, T@AT dUT FAATHATAS:
e guAEy ARfeos W O§, ATET 0 aur
TEIOT 1 & |rY| AW F U, gUr U, F@GT aur
weuaAEa: dfed U(01) IrRow W §
Xy, X, ¥ ¥adq| afenia &{ f&

oo XU +XaUs ! HT
E(Z)=0.
Var(Z) = 1.

Z A Fielr g1
Z~N(0,1)

o bl (b 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,.
Define Z = XlatXelz Then,

JUEHJZZ
E(Z) = 0.
Var(Z) = 1.
Z is standard Cauchy.

e Ry e

AT TH & T gfagy, A F x, W Ay,
S te gAfSe orwer wRFar gdca Bl &
fo@) = (x—0) 6<x<20,0>0

=0 regyr

e & ¥ FA-TR 0 F Rearegar o
i ﬁnama_pria? 1—a & T

1. [EX ] 2 ==
2" 1+va. 1+J1?‘z_' 1+J§
3, [w% X]. 4, w]%—‘.—‘ “LE]

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

population with pdf

fo) =gz (x—6) 6<x<26,6>0
=0 otherwise

Which of the following is/are confidence

interval(s) for 8 with confidence coefficient
1=a?
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110.

110.

111.

111.

28

2] x x|
4
i 112

A 6 X F A f(x]0) =5e7/%x > 0 ,
@ 0> 03AT gl v & e Read w4
Y=k 3 k<sX<k+1 k=012

AYFTEEAE
1. SEATT 2. fgus=
3. <arEr 4, FfadT

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

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

1. normal. 2. binomial.

3. Poisson. 4. geometric.
oIR&ar § el

f(x;6,0) =Ef-<p(?)+u.1 o(x—8), SET

—00 < @ < oo TFUT 0 >0 AT WA & AT ¢,

N(0,1)F WFar gada o F1 Afese wtar

gl AR X, X, X, 30 WIRAEAr deT @

fawrer T v aefRow gfed & O @

# A Fh-aR w7

1. g% wfasAe graeha a8 81

2. 0dul ¢ fav 3mget R & nwesr
HRaT @A &

3. 0% UH IAAT HFasT &1 JieaT B

4, 0% FRAAN 3as wi¥acT A& WA

Consider the pdf

f(x:6,0) =220 () + 0.1 p(x — 6), where
—o<f<ow 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 g exists.

4. Consistent estimators of 8 do not exist.

L

LU MY F & T F g o oo o

HOHeT TR ASSAT A &TAAT Yeid Har
g, U & Alsd & 10 T & vF IxfRow
wfdest & alveror fRar o, sfeew vd Aew
o & ¥y A &F 9 M A
(XI-YO:‘": (Xma Ylu) # ﬁﬁq m m %. SIFT
X, Ao 4§ aur v, 3fEew ¥ @ it
FX A U T AEAST B FH GE TN HTar
aEd & @

Ho: ¥YS & QXA SUiaal # $U=T eThar &7 18
AT A& B

FAH

Hy: HRAAeT 4l Qg SUT &THAT T@aT §1
AW fF Dy=Y,— X, D=Y-X, S;,= D, #
sifa Si9 |Dy| AT &) 95 Feww G smar
¢ &% guar amrar AU sATEETa: dRa w6
8, I S rafos adeior & e 3@
gl dr 3@ AT & AT AF & ¥ Sl
39ged Sfdeds AT ST wehar RAR S

HqHa 87

1. ¥-X.

2. 99 Ds #r Ty

3. 9 D, ¥ HIA S, HT ATFHFA
D

4 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 (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
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113.

113.

114,

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

b

JE(D-D)?'

B WK =

A B X H uAE f(x|0) ¥ FET 6,07 1
g1 3T

f(x]0) =1 TR 0<x<1,TU 0T,

fGID) == TR 0<x < 17T 0 3w,

FIW a W Hy:0 =0 FH Hy:60 = 1F GO8T07
F AT, 0 < a < 1, aFwasm gfiemor

1. I X>1-a, Hy * wedrew s B
2. A& X< a Hy 3SR &7 §

3. X < Vo, Hy, & 3es & Bl
4., #:UFTE Va |

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

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

Totest Hy: 8 = 0 versus Hy: 0 = 1 at level
o, 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, JwEdetad wewor § g
3UTEA THROT o2 TUT T3t E(Y) = 6, +
6y, E(Y2) =60+ 6,, E(Ys) =6, +6,, S@l 0]s
AT g 8, F 9y | Y@F 9w F o
# s FuEt & @ Sl-a v B

1. 6,,6,,60,T4T 6;H ¥ UcAF I eeid &l
2. Y36, FEeT g

29

114,

3. 6,—6; 6,—6,T°T 6,—6, 7 q TAF
HFEAT gl
4. R Tt F A T B

Let 3,Y,,Y; be uncorrelated observations with

common variance g2 and expectations given by

E(Y}) =60+ 6y, E(Y;) =6+ 6,, E(Y;) =

6o + 63, where 6;s are unknown parameters.

In the framework of the linear model which of

the following statement(s) is (are) true?

1. Each of 8, 84,8, and 83 is individually
estimable.

2. Xi.,0;is estimable.

3. 6;—6; 6;—03and8,; — 65 are each
estimable.

4. The error sum of squares is zero.

115. @& 97T Y~N,(XB,02) R A9y, s@ix

115,

116.

Y k+1<n & nx(k+1)3TGg & AR

R B TUT 02 & FTTAR TR HHeTs FHAL:

f aur 62 §) & e Fuat F | S & w9

&

. cov(B) = o?X'X

2. paur ¢ w@dqa: §fea gl

3. 8%0%% fav gaea B

4, G*=YAYTE A Sfd (n—k-1) &
T G I ¥

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

where X is a n X (k+ 1) matrix of rank

k+1<n. Let # and % 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 wyumeg dTw @ wed tw aRfew
afags (X3, %), ., (X, Y,) TR O &6 R
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116.

117.

117.

A,6* T p HHA: w0 TU p &F ITUdH
aIfdsar rweet Fr Afese Fa &) 3k

SF=Ih,x,—-X)? Si=3Ir,(v-7)?

aur

Syy = Ly (X = X)(V, =Y) 1 &

1. —Y,azn X, + Y, &7 |

2. p=-(X+7¥)8%= —(SE+SP.p= s";fs"‘,(.

3 62(1 +ﬁ) = _'l‘l (Sx + S& + ZSxy)-
4. 82(1-p) =5 (S}+SF~2S).

Consider a random sample (X1, Y;), ..., (Xy, ¥n)
from the bivariate normal dlstnbutlon with
E(X)) =pu=E®), Var(X;) = g* = Var(Y;)
and Cov(X;,Y;) = po? forall i. Letf, 2% and
p denote the maximum likelikhood estimators
of u,0% and p respectively Also

5§ = T (X — X2, (=)
and

Sxy = ?:1()(:‘ —f)(yx‘ e 17)-

Then

1. Xy — Y1 and X; + Y; are independent.
p=3X+7),6%=--(5}+5).p

2.
3.0 2(1+p)=; (SX+SY+ZSXY)
4. 62(1—p) = .- (S} + 5% — 2 Syy).

_ 2Sxy

A & V,0,%,Y, Fdad: @ gauiEAeEd:
e AS ToHAT W & Fe & & fegar

Wﬂﬁzmmﬁmh
- V2 + Y2 Y,_+Y3]
Y2 +Y2 Y2+VE

¥ YZZ]

2. . .
Y2 v

Y2 + Y2 0 ]
0 YZ+ Y2

r }{12 + Yzz

VAR AA

Y+ VYE

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

sz +5¢°

118.

118.

119.

Y2 + Y7
Y7 +YS
3 Iy e
B RS 7
Y2 + Y72 0
0 YZ + V2|
[ Y2 + Y}
\AZERAA

Y7 +Y#
Y+ Y2

Yl Y3 + Yz Y4
YZ + Y2

A &F L= ((0y)) WF nxn TART & ua
e aregg & @1 oy 2 0@l 1) &
fow| e amemEt # @ FF-wR g@Aw vE
T[W TEART TERoS Y FFEHEOT
Tegg grem/gha?
L. Y.
2. ®ij ai'faﬂ'a, 31‘(:})31’31‘&"&3’3131?
IR
3 gTi,j#?ﬁ-'m;% & (ij)ar yraaag arer
ATegg
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 elementf— for
U]
each i,j.
4, ¥4
@+ gfaAeT
== +e
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119,

el My ooy i I 9TEST § A ¢, ..., €, ATER

0T A IUE THRVT F WY IweEea §

W AR A & (Y, Y, -, ¥,) & wdw

BRI V=T, v, &1 Bt & ¥ e

e &7

1. 3k E(c'y)=0,ar & gl raga @A §

2. Wy~ py F ASaA WqF 3T e
o+ Y &

3. pp = p3 T AR W_F 3=faT 3rwas
Y- ¥ &

4. | XWF BT dypuy + -+ dypt,, HFHTAT
gl

Consider the linear model
i=u—u+e
,=mw—u+e,

Yieg = Hn-1 = lUn + €p4

Yo=tin—p + 6,

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

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

common variance. Let Y be the column vector

(11, 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— Uzist + Y.

3. The best linear unbiased estimator of
K2 —p3isY, — Y.

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

120.

U M/M/C HIR AT & §7T ¢t 9T a9 &

TR B FET X() ¥, =3, 30T A

A>0 TUT AT 7Y u> 0 F Fry AT F F

HIT-TA TEY T

L {X()} UF Jaa1 vd #ROT 9ipam &, IR
AT TE AIOT IfAAT F @y

2. 3R X)) F F TGy deA E, A A< 3y
gl

3. ufaa<3u.%.a‘rm1:a‘zam$
& WY Uh SRS ded

4. AT ¢ [T 9 AT gt B wEEr
g {X(¢),3} Bl

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 < 3p, then the stationary distribution
is a geometric distribution with parameter
A
E.

4. The number of customers undergoing
service at time t is min {X(t), 3}.
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JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLET A MATHEMATICAL SCIENCE (ENGLISH & BILINGUAL)

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- |24
8 1 56 3 104 | 3,4
9 4 57 3 105 |1
10 1 58 1 106 Wy 24
11 4 59 4 P 107 2,4
12 2 60 2 108 1,2,4
13 1 61 3,4 109 1,2,3,4
14 4 62 2,4 ' 110 4
15 1 63 2,3 4 \ [ 111 2,3
16 4 64 1,4 » 112 2,3
17 3 65 },{4 .' 113 2,4
18 1 66 11,34 / 114 3,4
19 2 67 I 24 § | 115 2,4
20 3 68 1,2 ' 116 1,2,3,4
21 1 69 1 fﬁ 117 4
22 1 70 1,3,4 — 118 1,2,4
23 3 w1 1,2 |f 119 1,3
24 3 | 472 1,2 | 120 2,4
25 4 : F §F 1,3,4
26 1 VI[ "7a 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 |4 81 1,2,3
34 3 P 82 1,2,3,4

'35 2 f 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
11 N 2 89 2,3
2 o 3 90 2,4
43 i 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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JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLET B MATHEMATICAL SCIENCE (ENGLISH & BILINGUAL)

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 9% .3
9 4 53 2 97 e let1,4
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% |4 1 ( 101 2,3,4
14 1 58 2 > 102 2,3
15 2 59 /1 ; 103 2,3
16 1 60 4 | f 104 1,2,4
17 4 61 | 24| / 105 2,4
18 4 62 3,4 | .‘j 106 1,2,3,4
19 2 63 23 [ 107 3,4
20 4 64 1,4 "~ 108 2,4
21 3 465 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 g - 70 1,2 114 2,4
27 4 ¥ | 71 1,3,4 115 3,4
28 2 72 1,2 116 1,2,3,4
29 182 [ 4 73 2,3 117 1,3
30 2 Pra 74 1,3,4 118 2,4
31 3 f 75 1,2 119 1,2,4
32 3 - 76 1,2 120 4
33 3 77 3,4
34 3 78 3,4 _ o _

35 | 2 79 123 Change in key indicated in bold

36 | 2 80 2,4

37 & 3 81 1,2,4

38 ) 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 www.examrace.com




JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLET C MATHEMATICAL SCIENCE (ENGLISH)

Qn. Set C Key Qn. Set C Key Qn. Set C Key
1 1 42 3 83 1,3
2 2 43 3 84 1,2,3
3 3 44 3 85 2,4
4 4 45 3 86 1,2,3,4
5 4 46 3 87 2,3
6 2 47 2 88 1,3
7 4 48 2 89 . | 1,24
8 1 49 1 90 3
9 3 50 2 91 4 .23
10 2 51 2 fr’o92 e
11 4 52 1 93 1,2
12 4 53 1 | 94 2
13 4 54 2 _ 95 1,4
14 2 55 1 %] 4 96 1
15 4 56 F » 97 1,4
16 2 57 £3 ] 98 1,2,4
17 1 58 | 4 J 99 1,3
18 1 59 1 | 100 3
19 1 60 3 | / 101 | 234
20 2 61 134 [*. 4 102 3
21 182 62 14 |f 103 3,4
22 3 (63 1,2 104 4
23 3 { 64 1,2 105 2,4
24 2 Vs 3,4 106 2,3
25 3 66 1,2 107 |1,2,3,4
26 2 ‘ 67 1,2 108 2,4
27 3 " - 68 1,2 109 2,4
28 1 { 69 13,4 110 12,4
29 4 70 3,4 111 2,3
30 1. | & 71 2,4 112 1
31 1 P 72 3,4 113 2,4
32 4 f \ 73 1,4 114 4
33 4 - 74 1,3,4 115 2,3
34 3 75 2,3 116 1,2,4
35 2 76 2,3 117 2,4
36 || 2 77 1 118 1,3
37 . & 78 2,4 119 [1,2,3,4
S E 79 1,2,34 120 3,4
39 I3 80 1,2,4
40 3 31 2.4 Change in key indicated in bold
41 4 82 1,2,3

www.examrace.com



JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLETC ~ MATHEMATICAL SCIENCE (BILINGUAL)

Qn. Set C Key Qn. Set C Key Qn. Set C Key
1 1 42 3 83 1,3
2 2 43 3 84 1,2,3
3 3 44 3 85 2,4
4 4 45 3 86 1,2,3,4
5 4 46 3 87 2,3
6 2 47 2 88 1,3
7 4 48 2 89 1,2,4
8 1 49 1 9 . 3
9 3 50 2 91 2,3
10 2 51 2 ) 1
11 4 52 1 ; 93 1,2
12 4 53 1 : <94 2
13 4 54 2% | § 1 ( 95 1,4
14 2 55 P > 96 1
15 4 56 /2 ,- 97 1,4
16 2 57 |/ 3 ] 98 1,2,4
17 1 58 | 4 | 99 1,3
18 1 59 1 | / 100 3
19 1 60 3 | 101 2,3,4
20 2 61 134 |7 102 3
21 1&2 462 1,4 103 3,4
22 3 {63 1,2 104 4
23 3 J I 1,2 105 2.4
24 2 ' 65 3,4 106 2,3
25 3 . 66 1,2 107 | 1,2,3,4
26 2 i 67 1,2 108 2,4
27 3 \ 68 1,2 109 2,4
28 1 69 1,3,4 110 1,2,4
29 4. | 4 70 3,4 111 2,3
30 1 P 71 2,4 112 1
31 1 f 1 72 3,4 113 2,4
32 4 - 73 1,3,4 114 4
33 4 74 2,3 115 2,3
34 3 75 2,3 116 1,2,4
35 || 2 76 1,4 117 2,4
36 Y, 2 77 1 118 1,3
37 |- 4 78 2,4 119 [1,2,3,4
38 3 79 1,234 120 3,4
39 3 80 1,2,4
40 3 81 2,4
41 4 82 1,2,3

Change in key indicated in bold
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