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6. g7 'A' T T 'B' & F&E TIT @ HAid TR fAdboy QU T § | 399 & $9eT U fddoy &
TE ST “HaAlaH g1’ 8 | B! GG FIT HT el 1erar walead g1 g & | 4rr'Cl H
IRAE g97 &1 “TEH” q7 “vp G e’ fAwey Tet gr waa 8 | 9T 'C' H gdE g & Wt
faweqr &1 WEl F9T HYT Uv & dise o R
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10. gdeEm @A 9% fow 19 fafsa w7 & OMR S@¥ 73% &) [@41forg &% | sfadficiey &I qo
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ATMPART A

T&h a5 of oldlg | dlell U &GN & UH X
H GehsT AU IEHT qE AU ww o
(r « 1) Br el gder @ & §er g &
A F d osHl TR F G wER
M T A @H W ovedl gl TAH
gFR H 10 AHvsS oI gl fea afa (9
JHUS) § TI5HN TH T 3R Tgar &2

nr ml
1Lz 2. %
3. 20m(r + 1) 4, @D

5

A boy holds one end of a rope of length [ and
the other end is fixed to a thin pole of radius r
(r « 1). Keeping the rope taut, the boy goes
around the pole causing the rope to get wound
around the pole. Each round takes 10 s. What is
the speed (in units of s*) with which the boy

approaches the pole?

1. = 2 i
"5 ) 5

3. 20m(r + 1) 4, @1

5
Tl & foar a3, 8x 6 HT &I ni.:%ﬁ
wm%aﬁmww?wsﬂﬁﬁmé
ST & R it B A o s @l A v
n & AT AT FIiGT|

1. 56 w2, W2
3. 24 {4 "{48

The smallest square floor which can be completely
paved with tiles of, size 8 x 6, without breaking
any tile, needs n tilé8. Find n.

¥ 56 1 N2 12

38 24 f V4. 48

2 #leX @S arell Uk Gl Al Th AR W
$H X o9 § o 9g 1.75 #Mex S A
TEd 1| &R & W A rftrema aifas g @
e -

Laivey & ohT o
1#HET ¥ Aer 3w

1 Hex

1.2 #rex

DN PR

A 2 mlong ladder is to reach a wall of height
1.75 m. The largest possible horizontal distance
of the ladder from the wall could be

1. dightly lessthan 1 m

2. dlightly morethan 1 m

3. 1Im

4. 12m

11 g7 &, 8 d@T i3 3 20 A I U
AR T H 5 FHT Fars deh areir oRT
gl 39 FaTEh H 1ﬁﬁﬁméﬁﬁw 21
TIFRFA IMToIAT 3Tell ST &1 ST@H 91T Hr
Adg fhder I 35M? {

1. 88 P2 10@Eh

3. 1% j4 0 g

A rectangular flask of length 11 cm, width 8 cm
and height 20 cm Has water filled up to height 5
cm. 4t 21 spherical marbles of radius 1 cm each
are dropped in the flask, what would be the rise

iin water level?

8.8cm 2. 10cm

%jl cm 4, Ocm
v

]
J

cldm (AR, 3918) 3@ #H iy o
THT SEEEAT AT W & st @ S
& BT § @ Fia-ar FuT T 2

Population

Short {Height) Tall

W

Aneoy (WS1M) 43N
uone|ndog

1. SAEEIT #3918 d AR H FIg dg-99Y
el &

2. gooh IFaAl i 3eT AR IFAAT Hr
TS & Fel S gAY F FHGAT B

3. W9 g goh IFIAT T TEAT od I ARY
afFaar & s gl

4, FEYA R T FEIHA oS dTel oTied =gl ol

Contours in the bivariate (weight, height) graph
connect regions of approximately equal popula-
tions. Which of the following interpretations is
correct?
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6.

Population

Short (Height) Tall

N

o

1. Thereisno correlation between height and
weight of the population

2. Heavier individuas are likely to be taller
than lighter individuals

3. Tadler and lighter individuals are more in
number than taller and heavier individuals

4. There are no individuals of medium
weight and medium height

Aneay (4S19M) 143N
uonendod

Teh FHAS A & &3t Py dar Py & &
T IRl a&] @1 9Y ST AT g, aur
sghr Rufaar & 1 devs & IWT W
fafea Far = &1 A & @ *la-ar s
e 872

1 ofy twaes &1 ¢
PsamPAa:aﬁaaﬁrﬁﬁquamPGa:mzr
&1 afa @ 3% B

3. AN & FROTP, H P, T S T M
e &

4, P,¥ P, HTT
fFar ST B

i

\ T W T

A path between points P; and Py, on a level
ground is shown, and positions of a moving
object at 1 second intervals are marked. Which
of thefellowing statementsis correct?

The motion is uniform

The speed between P; and P, is greater

than that between Ps and Ps

3. Thespeed from P, to P, increases because
of downward sope

4, The section P;to P, iscovered at the

slowest speed

NP

Teh Y A &I AfHIA 90 km g 39neT
fhar ST @har B TH T gad faufgar
aeet el Jfesas gl (Fhall. #) a7 &
Ghdl & STdfh 386 T IRLIRR 7Y g7

1. 180 2. 9o
3. 120 g 4 20°F

A new tyre can be used for a most 90 km.
What is the'maximum distance (in km) that can
be covered hy a three wheeled vehicle carrying
one spare wheel, all four tyres being new?

1. “180 2. 90

3. 120 4. 270

Sm X 2m AT T GAW AS ae e
(ggv\'w 20 kg g1 88H 5cm X 2cm A &
1000 &< & STd €1 Beet & 9edld coc
3K (kg ) freeT &7

1 10 2. 2
3. 198 4. 18

A plate of 5mXx2m size with uniform
thickness, weighing 20 kg, is perforated with
1000 holes of 5¢m x 2cm size. What is the
weight of the plate (in kg) after perforation?

1. 10 2. 2

3. 198 4. 18

TH 50mx 5cm HARS FJIEd FIC drel
gaaY TS H 05 cm =g Hr if®sHax
fohdelt deeTeR UfAaT & @aT fohar a1 a@&har

g?
1. 99 2. 121
3. 100 4. 105

. What is the maximum number of cylindrical

pencils of 0.5 cm diameter that can be stood in
a square shaped stand of 5 cm x 5 cm inner
Cross section?

1. 99 2. 121

3. 100 4. 105
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10.

10.

11.

11.

12.

12.

13.

13.

ar TEATIHT H AP, 11F FT T 9 & g &
T & SR gl 98 §Ear 25 & @t & (5)?
FH g1 o O FEAr F 24 yiaerd F ar o
g 931 &IT & Y &7 Igrer vt § 2

1. 415 2. 400
3. 410 4. 420

The sum of two numbers is equal to sum of
square of 11 and cube of 9. The larger number
is (5)2 less than square of 25. What is the
value of the sum of twice of 24 percent of the
smaller number and half of the larger number?
1. 415 2. 400

3. 410 4. 420

2mx2mx 10cm AT & UH o s A

focel 3mader Har ol §?
1. 40m’
3. om’

2. 04m’
4. 40m°

What is the volume of soil in an open pit of size
2mx2mx 10 cm?
1. 40m
3. om

2. 04m’
4. 40m°

ATAT B et AN & foT sinA —cotﬁ.%’?

1. A=B=0 2. A= B = zi

3. A=0,B=Z 4. A=C BE=o
2 'ﬁz;

For which valuesof A andB issinA = cotB ?

1. A=B=0 Hz.A=B=§

{4. %=§,B=O

T Fuet & F Rruer e a8 a8 ¥

1. IR P Ao Heaaa AT B ®
A AT 1T g, Al 3G SAeTorar AR g
TFaT o '

0. ufe et @ AN e o &, ar s
u’mmTaa—@r%\

3. IR S qolier &A §, o ag ol ar &

g &

4. ﬁaﬂéq\rlﬁm%w%,a’ragqﬁaa’r

& R 8 @l

3. A=0,B=Z
2

For which one of the following statements is
the converse NOT true?

14.

14.

"

,!‘r'.

i
¥

15.

16.

1. If apatient dieseven with excellent medical
care, helikely had termind illness.

2. If aperson gets employed, he has good
qualifications.

3. If aninteger iseven, itisdivisible by two.

4. If aninteger isodd, it is not divisible by two.

120m§ma1ﬁaﬁ$aﬁaﬁa’fﬁxaima1ﬁ
At FI PIEH, AU fheIRT T FAZA Th
EGIRCGIGIRS %%r—ﬁé:a@mméﬁ

T x &1 AT §aR3? i

1. 6cm 2.2 cmy
3. 3cm 4. 4c

i— ra
Four small squares of side x are cut out of a
square of side 12 cm to make a tray by folding
the edges. “What is the value of x so that the
tray has the maximum volume?
I 6cm \ 2. 2cm
3. “3cm 4. 4cm

f 15. @ g A 3R B T gdhR ¢F & A H

R & 2 T v & e F iz
@ &1 AR A 8kmh & fmd @ &
?-T%]T B6km/h£r’l?rmairmﬁa‘f3ﬁ€m A
30 e gema B# Boar ¥ ar 3w &

EEIERE RGN
1. 1km 2. 4km
3. 3km 4, 2km

Two runners A and B start running from
diametrically opposite points on a circular track
in the same direction. If A runs at a constant
speed of 8 km/h and B at a constant speed of 6
km/h and A catches up with B in 30 minutes,
what is the length of the track?

1. 1km 2. 4km

3. 3km 4, 2km

T Jod H el drs smer o A e
T & OA JuT OB 9¥R dedd ar BAsardt
gl fig Cgead W f&ua gl
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16.

17.

17.

HIoT ACB ST AT ddr3?
fuifa a6t frar S epar
30°

60°

45°

PN P

Three-quarters of a circle is shown in the
figure; OA and OB are two radii perpendicular
to each other. Cisapoint onthecircle.

What isangle ACB?
1. Cannot be determined

2. 30°
3. 60°
4. 45°

U g0 gfaal arer ol & Ueh 3N FAY A
mﬁw&rﬁwﬁwgﬁwmﬁn
1. maﬁrwﬁﬁmmw

fe@ar gl ¥
2. AT T Jefell F dter e aTew
femmiy &am) p

3. Y g wHeRer F g e T AT o
HehdTl {

4. O & G, ¥ 3RS Yehrer TRATOT
sfar g @

If a plant with greeezlflea\'/es is kept in a dark

room with only green light ON, which one of

the following would we observe?

1. The plant appears brighter than the
surroundings

2. The plant appears darker than the
surrotindings

3. We cannot distinguish the plant from the
surroundings

4. 1t will have above normal photosynthetic
activity

f

18. TH aEFd B FAR @ B A @ Sl

Gledr g1 22 e A @ &= ggell Sl

% golel 18U § Ul 18 3T Al § &l

il SR &1 gofet 22 A Bl foeet & @

hieT-AT FHYUT TE 872

1. 223 &1 ST # 183 T Sioik &
= 7O SaeT W R

2. 22 T FSIN A 183 &1 SR ¥

— aon ey | g1

11
3. aﬁa’fﬁiﬁﬁﬁﬁmﬁf@rﬂmiﬂ?ﬂ‘%l
4, 22W@rmfﬁrmm1sagzaﬁr
Solk & 2 aom 3 e B

11 2

18. A person plrchases two chains from a jeweller,

one weighing 18 g made of 22 carat gold and
another weighing 22 g made of 18 carat gold.

/" Whi€h one of the following statements is

f

correct?

1. 22 carat chain contains i times more gold

; than 18 carat chain
4 22 carat chain contains % times more gold

' than 18 carat chain
34 Both chainscontain the same quantity of
gold

4. 18 carat chain contains i times more gold
than 22 carat chain

19. omIdr gfaaAsT Jasy

21 7/\4 20(|U G/\D T O E/B H
X A 7
?
E J F
A i 1 X 26 +
1 5 15/\8 2 2. 15 5\2 8
+ +
1 6 10, 6
26 yA Z 26
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19.

20.

20.

50 10A\2 12 " [ 6A5 15
X X
5 6 2 0
A 1 Z 26
Find the missing pattern
21 7/\d 20||u G/\D T 0O E H
X A p
?
E J F
A 1 1 X 26 +
1 5 15/\8 2 2. 15 5/\2 8
+ +
1 6 10, 6
26 ya Z 26
3. [Eo 102 12 4 B M5 15"
X X
5 6 2 0
A 1 y4 26

UF § YN 3 OIe T 93 gl ovg & Siar]

9 S §1 ARG SO @1 ARl WA S &
YT A VE ar [ H ¥ PIF-AT YT
w27 |

1. Syl > Sage

2. Vsmall > Vlarge l
3. (I,S/V)small > (S/V)|arge
4. (S/V)small < (S/V)Iarge

There arejsmall and large bacteria of the same
species. If Sis surface area and V is volume,
then which of the following is correct?

1 Ssmall > SIarge

2. Vsmall > Vlarge

3. (S/V)small > (S/V)Iarge

4. (S/V)small < (S/V)Iarge

ATMPART B

UNIT-1

21,

22.

22.

23.

A % 7 qoiiel & aeead & Afse axar
® aU Zyo @A {0,1,2,3,..} A Afdse
AT gl HAADT f:ZygXZ—Z S
fmn)=2m-2n+1) & f&@r Jrar g,
w e o A= fE [
1. mm(mmﬁ)ﬂgvﬁg@@)aﬁ
2. THeT (TH) mgriaﬂm (3MEBI4)) A&t
3. UHET dUT ITTEH arell

4. & AT Thel, & Holes

L et 7 denote the set of integersand Zs

denote the set {0, 1, 2, 3, ... }. Consider the
map|f: Zso XZ— 7 givenby f(m,n) =
2Mm1(2n+ 1). Thenthemap f is

1 p'nto (surjective) but not one-one

(injective)
?? one-one (injective) but not onto
surjective)

.“both one-one and onto

. heither one-one nor onto

A & @ n>1 & v, q =1 auw
Uny1 = Ay +1 A FAYA AT JEdids
HCI3 &1 Tk Hshdl {aplpsq 81 aF e
H HlI-AT HGLTHR: Tl 87

1. Sofy z,‘;‘;lé 3qaRa gy ¥

2. A {an}n=1 INESY Tl

3. Aofr z;;;lé sfFaRa @ gl

4. Sofy zg;lin AR g &

a

Let {a,},>1be a sequence of rea numbers
satisfying a; =1 and a,.q = a, + 1 for al
n=>1. Then which of the following is
necessarily true?

1. TheseriesY -4 aiz diverges

2. The sequence {a,},», isbounded
. w 1

3. TheseriesY _; — converges

. 1
4. TheseriesY — converges
n

A &R Dmﬁ%mwww
gl ®YT: “D H TAh Heid IThA HT TH
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23.

24,

24.

25.

25.

3URTHA & ST D # AR gl &7 W
faar| @8 #y= & ¢, e

[0, %)

[0,1] U [3,4]
[11)u(12]
(-1,1]

Let D be asubset of the real line. Consider the
assertion: “Every infinite sequence in D has a
subsegquence which converges in D”. This
assertionistrueif

SO oOUT

1
2.
3.
4

1. D =10,)

2. D=1[0,1] U [3,4]

3. D=[-1,1)u(12]

4. D= (-1,1]

A & f:(0,00) —> R THTAAT: Tdd gl
m.

L lim f() @ lim f(x) &7 31eaca gl

2. lim f(x) &7 3T §, R limf(x)

T A& B

lim £(x) & 3ecica H Jaeaher 7@ g,

R lim f(x) F7 3Heea R

4, ;r ar lim f(x) #, & lim f(x) F WH
|

w

43 [
Let f:(0,0) — R be unlformly conti nuous
Then

1. 11r51+f(x) and lim f(x) exist

2. lirg1+f(x) exists but lim f (x) need not exist
3. lim f(x) need not existibut li_!nf(x) exists
x—0+ X0
4. neither lir& f()jnor lim £ (x) need exist
Xx— X—00

R S = (R R |3e > 0a

v >0,1x -yl < 5f=>'-lf(x) —fO)l < e}

aT |

LS ={f:R - R|f gad &}

2, S'={f:R—>R|fWF|Fr:W%}
3. L?:{f:ReleQﬁ_sl?:\’fI%}

4. S={fiR->R|f IR g}
LetS={f:R > R|3e>0suchthat
V6> 0,|x -yl <8 =|f(x) - f(¥) <e}.
Then

{f:R - R| f iscontinuous}

{f:R - R | f isuniformly continuous}
{f:R - R| f isbounded}

{f:R - R| f isconstant}

A WN P
nhhnn

26.

26.

A

I

27.

27.

28.

B f:X->V & v G & @ Saar

3TaTHhd: Tl 82

1 afg foeadr §, d@F g:¥V > X & 3 g
iR @l y €Y & T f(g(y) = y Bl

2. 3f¢ f 3ot § o g:Y - X 3ffda §
aifs @t yey & faw f(g(y) =y Bl

3. I f whehr §, dUT Y IR g, ar X
aikfaa gl

4. I f I &, FAT X IFOET F, A Y
IUETd: aRfAT gl .\“';

Which of the followifg is necessarily true for

afunctionf: X - Y2

1. if fisinjective, thenthereexistsg: Y — X
such that f(g(y)) =yfordlyey
. If fissurjective, thenthereexists g: Y —» X
suchthat f(g(y)) = yforaly e Y

3. if |f isinjective and Y is countable then X
isfinite

4. if f issurjective and X is uncountable then

3 Y is countably infinite

¥ o ush uer quites § U A %
f’k_=‘{x€[0,1]| X & GHAG AEROT H
kth TUTeT W TS AT b g}l ar Sy H
ST AT §

1.0 2. 4/10
3. (4/10)F 4.1

Let k be apositive integer and let

Sy ={x €[0,1] | a decima expansion of x
has a prime digit at its k" place} .

Then the Lebesgue measure of Sy, is

1. 0 2. 4/10
3. (4/10)F 4.1
At & S={x€e[-1,4]]| sin(x) > 0}

et # & FI-a1 |@gr g2
1. A1 (S) <0

2. 3Td (S) Adca =gl ¢
3 FTT@R(S)=nm

4. R A (S) = /2

Let S ={x€[-1,4]] sin(x) > 0}. Which
of the following istrue?

1 inf(S) <0

2. sup (S) does not exist

3. sup(S)=m

4. inf(S)=mn/2
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29.

29.

30.

30.

31

31

A fh A U aredide HARAG HeIg B

dqur B=1+iA,@ = —1¢%lar

1. g qur A7 e A GoshAohd &, B
FeshAT E

2. B & @Y 3fATIor AT 3TaeThd:
CIESICE

3. B — I 3aeTehel: YhAUNT g

4. B 3Tae¥ehd: SFhAUIT &

Let A be a read symmetric matrix and
B =1+iA, wherei? = —1. Then

1. Bisinvertibleif and only if A isinvertible
2. al eigenvalues of B are necessarily real

3. B —I'isnecessarily invertible

4. B isnecessarily invertible

At R A:[O I oo
quiieh n oifeh A" =1%
11 2.2 J 32
3.4 4. 6
LetA—[ ] Then the smallest positive
mtegernsuch that A" =1is
1.1 2.2 %.,\
3.4 4. 6
1 -1 1
AT A= 1 aar b—[ ] gl
2 3

a’ramﬁansﬁa?wa—:rAX—bw

1o p+7 8 a #dlge aﬁr |

2. 99 a # 2 § o 3ARMAT T&IT F g
gl

32, mﬁ%A=[1

g]eMz(lRa)aan

$:R*xR? > R Teh gfadf@s AT § &

Pd(v,w) = vTAw & WG gl et &7 &

T HUT B T

1. g v,w € R? & faT
p(w,w) = p(w,v) ¥l

2. @8t w e R? & AU &R v € R* T
3feaca g, af& ¢(v,w) = 0 &l

3. U 2 x 2 TAAT g B F 3ced
gafs @ veR? & v/

¢(v,v) = vTBv %[l ( .,‘
U1
oo | oo T = oo
Woi

“aefT Y Rt > R R g1

Letd = [1 g] € M,(R) and
#:R? x R - R be the bilinear map defined
mby ¢(v,w) = vTAw. Choose the correct

ement from below:
. o, W) = p(w,v) for dl v,w € R?

?. there exists nonzero v € R? such that

. ¢(v,w) =0foral w e R?

3. there exists a 2 X 2 symmetric matrix B
suchthat ¢ (v, v) = v Bv for dl v € R?

4. themap y: R* - R defined by

%1

W fwa| |= 2 (3] [ws]) istinear

Saﬁa—zwﬁ¢7%‘a’rmﬁfﬁa ot
m*w%ﬂﬁf 33, f(z) = e +e~?Q ARG Werel f:C - C
4. I a#2 & o UF ASfANT A B 1 & aRfAqd: sgd o ¢
. . 2. F Pl LIS A6 &
LetA=1 11 li]andb=[3.Thenthe 3. & HA AAAF L
i 2 3 la B 4. & 3INMATT: Tgd LIS Fl

system AX = b over the real numbers has

1. no solution whenever 8 # 7

2. an infinite number of solutions whenever
a+2

3. an infinite number of solutions if « = 2
andp =7

4. aunique solution if a # 2

33.

The function f:C — C defined by f(z) =
e?+ e~ % has

finitely many zeros

Nno zeros

only real zeros

has infinitely many zeros

ApoODNPE
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35.

35.

36.

36.

aREeY &},

10

Aot & f faga sHe Gfker A
greliAIheh  Helel § olfeh lim,; f(z) T
Iedqa =€ gl A R Yrpanz”
z=0% SR H f & ok Ao § Jar R
39T ATATROT BFsAr g1 ar

1. R=0 2. 0<R<1
3 R=1 4. R>1

Let f be a holomorphic function in the open
unit disc such that lim,_,; f(z) does not exist.
Let Y7-pa,z™ bethe Taylor series of f about
z = 0and let R be its radius of convergence.
Then
1R

0 2 0<R<1
3 R=1

4. R>1

Ae f& C BSar 2 &0 Th ged §, A@IEAA
TATA & 3IH H Fg & A1Y, JAET Gom H

Refa| & T §, o W W
1 — 2. 2mi

2mi
31 4. 0

Let C be the circle of radius 2 with centre at
the origin in the complex plane, oriented in
the anti-clockwise direction. Then the integral
(z-1)?
L= 2. 2mi VA
2Ti s
3.1 4. 0

$. % _jsequal to ""1.1{

A 5 afEAs @Aae 4D UF RAgd

afwr & @ U= D\ {-11] sk, R

Hy = {f: D > C| f ereivenites e aRaey &}

aur - H,={f:U>C|f greafhe qur
A ) 2fly ¥ R S @

nmﬁr:rr:HlaHz,zfﬁ'Uaawwﬁ—&I%

1. OHH T IreoTd g

2. 3EBTEr W ThhT A

3. JTeSTEr aur

4. F @ TS F T

w

Let D bethe open unit disc in the complex
planeand U = D\ {—%%} Also, let
H, = {f:D - C| f isholomorphic and
bounded} and

H, = {f:U - C| f isholomorphic and
bounded} .

Thenthemap r: H; —» H, given by

r(f) = fly, therestriction of f to U, is

injective but not surjective
surjective but not injective
injective and surjective
neither injective nor surjective

Eal O N

37. A & f:Z — (Z/AZ) X (Z/6Z) WeleT

f(n) = (nmod 4, nmod 6) gl ar
1. (0 mod 4,3 mod6) f & foa & &I
2. (amod4, bmod6) f & o« & g, @l
A QUi a@2m b & fAw)
3. f% Ria & weraw 63T &
4. f §r 3 = 247 % {
i— ra
Let f: Z — (Z/4Z)-x (Z/6T) be the function
f(n) = (n mod 4, nmod 6). Then
1. (0 mod 4,3 mod 6) isih theimage of f
2, (amodi4, b mod 6) isintheimage of f,
for al evenin'tegersa and b

;‘J 3. “image of f has exactly 6 elements
£ 4. kernd of f = 247

f

37.

38. ){1,2,3}$waa"ra:rwgs3aﬁsrma’r
_WHJ&T:TRQT%%?—TH%%TWW
F T §, MR {e;,e,,e3} & AT &
i 0€ES; & AT 0-e =ey;; AR
HATIU] Foh| IWIFd HF & 3T T
afeelt & FHoT A IUHAITRTH §
1. 0 2. 3
3.9 4. 27

38. The group S5 of permutations of {1, 2, 3} acts

on the three dimensional vector space over the
finite field IF5 of three elements, by permuting
the vectors in basis {e;, e, e3} by o-¢; =
eq(i), for al o € S3. The cardinality of the set

of vectors fixed under the above actioniis
1. 0 2.3
3.9 4. 27

39. #AW PR 1 F gAfaST WA Q & 3UdaT

gl ar T & FiF-ar FETRd: TET 872

1. R & #EF [UTslael &7 g

2. R # 3URMATT: 3+ 3T Jurealad &

3. R#A TH HATST IS & S Uk
3ss UTSTael #El gl

4. R#A 9% 3fass IUleidel m & A,
3@V 8T R/m aRfAa g

www.examrace.com



39. Let R be a subring of Q containing 1. Then

which of the following is necessarily true?

1. Risaprincipa idea domain (PID)

2. R containsinfinitely many prime ideals

3. R contains a prime ideal which is not a
maximal ideal

4, for every maximal idead m in R, the
residuefield R/m isfinite

40. @& f& R? &1 Tk Feey fadd 3udeeayd A
gl AR* # A& Reh) & Q d & Had
ITTBIET Bolal T T&T &

1.1 2.0
3.2 4. 9RfAT A&

40. Let A be a connected open subset of R%. The
number of continuous surjective functions
from A (theclosureof AinR?) to Q is:

1.1 2.0
3.2 4. not finite
UNIT 3

41, aHe FAROT (x — 1)y" +xy' +-y =0
o e ar .
1 x = 1 v fAfemar Rg ¥ f'“‘
2. x = 0 vhaArd fafEar &g g | ¢
3 x=0 amx—1aﬁa’r1%ﬁam'ﬁ§%|
4. @A x=0, 7 x =1 [ 2

41. Consider the differential gquation
x—Dy" +xy" +- y—O {
Then
L xz=1 |stheonjy singular point
2.x=0 |stheonly singular point
/3. bothx =0 andx = 1 aresingular points
4. neither x =0 x =1 are singular

nor
points '

2. #ASTED {(xylx*+y* <1} ¥ & I=
AT wEE W B Rfese e § A
A & DC wHde F 3HE [TH §1 S
3Haehel GHTRIOT
(xz—l)%+2yai2;y—gi;=0
1 @l (x,y) € D¢ & AT Waads gl
2. @ (x,y) €D & faU FAARTAR™AF gl

11

3. @8l (x,y) € D¢ & fow 3fARaaR¥+w &l
4, @ (x,y) €D & T RaalRds &l

42. Let D denote the unit disc given by
{(x,y) | x*+y?> <1} and let D¢ be its

complement in the plane. The partial
differential equation

2_ )P g P 0o
(x 1)6x2+ 3%y ayZ_O is

1. parabolicforall (x,y) € D¢
2. hyperbolicfor al (x,y) € p !
3. hyperbolicfor al (x,y) €D |,
4. parabolicforal (x,y)eD 4 »
f .
43.  drEdfas FEdRt 4 w1 @Hed fSws fov
%ﬁfm AT HAET

+/1y='0 y(O)—O y(@) =0

é? IS Bl |
,-f'/‘( 1 (5,0
/ . 2. {¥n | n s g QUi &}
' 33. {n? | n v U qoite ¢}

?J[R{
J r
43. The setsof rea numbers A for which the
boundary value problem
2
%+Ay =0, y(0)=0, y(m)=0
has nontrivial solutionsis
1. (—,0)
2. {\/n | n is a positive integer}
3. {n? | nis a positive integer}
4. R

44, 7AW 5 IRfAS AT AT
Upe — Uy = 0
u(x,0) = x3
u;(x,0) = sinx

& & u(x,t) &1 @ u(m,m) §
1. 4n3 2. m
3.0 4. 4
44.  Let u(x,t) be the solution of the initial value
problem
Upe — Uy = 0
u(x,0) = x3
u:(x,0) = sinx.
Thenu(m, ) is
1. 4n3
3.0

>N
&N
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45.

46.

46.

47.

x*—x—2=0% g & AU LRIgfieges
fafr x40 = g(x,) AA x =2 WHAT H
efawr sfaaRa g & I g(x) 8 @A

g
1 x%2-2 2. (x—2)?%-6
2
3. 142 2
X 2x—1
The iterative method x,,,, = g(x;) for the
solution  of x2—x—2=0 converges

quadratically in a neighbourhood of the root
x = 2if g(x) equals

1 x%2-2 2. (x—2)?%-6
3, 1+§ ’;ii
AW & X = {uec'[0,1]|u(0) =u(1) =0}

aqr J: X - R & aReRT &L &
J(u) = fole_”’(x)zdx. ar
1. J 39 feish qX Al ggadr]
2. Th HEAdT ueX W J 39 foAFteh
T GG &l
3. JYUTTY & IIIT u € X W ] 3 iR
T IEI &l
4 yORMAEE 3@F ueX W | W
</
¥
Let X = {ueC0,1]]|u(0)y=u(1) = 0}
and defineJ: X - R by
J@ = fy e 0 dx,
Then {
1. ] doesnot attain |tS|nf|mum
2. ] attainsitsinfimum at auniqueu € X

3. J attains itsdinfimum at exactly two
elementsu € X .

AT qg'tk-u gl

"4. ] attains its infilmum at infinitely many

ueEXx

A & R 31T [0,7] X [0,T] & FsAT
e G = O | < s
u(Oxt)—u(ﬂt)—O oO<t<Taw
RS ufaew u(x,0) = ¢(x) F i,
0<x <, & @F g ulx, 0) ¥ IR
f() =u(x,T), d T 3ugFd 3T k(x,y)
& o o & & Hla-ar agr 87

12

47.

48.

T

1 f k(xy) o()dy = f(), 0< x <
2. () + [, k(xy)e()dy = f(x), 0< x <m
3. f k(xy)e()dy = f(x), 0< x <

4. () + [T k(G Y)e()dy = f(x), 0< x <m

Let u(x, t) beasolution of theheat equation
%‘ = % in arectangle [0, ] x'[0, T] subject
to the boundary conditions u(0,t) =
u(mt)=0, 0<t<T and fthe initia
condition u(x,0) Fe(x), 0 <x<m. If
f(x) =u(x, T), thenwhich of the following is
true for a suitable kernel k(x, y)?

1S f k() oOhdy = F(), 0< x <m

2. @) + [ kG y)eG)dy = f(x), 0<x <m

|x

53. [ keno0ity = 1. 05 x <

0<x<mn

(x)+f ke, y)p(y)dy = f(x),

g‘aﬁ:mﬁmaﬁ:ﬂmwsm m

?ﬁéwmaaﬂdwﬁqo & STgcd 3o

a#rmﬁrﬁﬂ(m)ﬁﬁvcmﬁﬁmﬁﬂ

HiT-AT TEY §?

1. afe 367 £ MY & ToRar § qur 3T £
¥ & TRar & 1(6) > 1) B

2. A 38T £ Uk FAR F FegTeg A e
g U £ HS T AT g ar I(£) > I(E)
gl

3. @it et ¢ & v 1(£) A= B

4. I 3167 £ MY § ToRar & aur 3167 £
¥ & TERar A& 1(6) < I(£) B

Let /(m) denote the moment of inertia of a
regular solid tetrahedron about an axis m
passing through its centre of gravity. Which
of the following istrue?

1. if the axis ¢ passes through a vertex and
the axis ¢’ does not pass through a vertex
thenI1(¥) > I(¥)

2. if the axis ¢ passes through the mid-point
of an edge and ¢’ is any other axis then
1(®) > 1(¥)
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3. I(¥) isthesamefor al axes ¥

4. if the axis ¢ passes through a vertex and
the axis £’ does not pass through a vertex
thenI(¥) < I(¥)

UNIT 4

49. urg el 99 | Aeeosd: I dodl #
I TadAd: U & dI U W oI gl fomar
R sed & el 9 & gy W I=

T UTehdT 39 TA T gl
2.(3)

L2y
5 () « 0

There are five empty boxes. Balls are placed
independently one after another in randomly
selected boxes. The probability that the fourth
ball is the first to be placed in an occupied

box equals
2. (3)’

Ol
3 (2) 4+ 50

t2
A B Y =e 7z g 4

e_|t|+e_%2 : " - K
¢(t)=T%|ﬁHﬁﬁiﬁ?-wH€r
¥

49.

50.

1 3 & RO Foled § R ¢ TS|

2, qowmmaﬁmw%qu STe |

3. ¢m¢mmaaﬁm{qm;r%|

4. Fdry, d @ 3FILIOF Bt g
"i‘h

tZ
et ity = e -5 ag p(n) = T2
Which of the followir g istrue?
1. ¢ isacharacterigtic function but ¢ is not
2. isacharacterigtic function but i is not
3. bothy and ¢ are characteristic functions
4, thher Y nor @ /is acharacteristic function

L

50.

51.  3(aEAT FAME {1,2,3} AT HHAUT 3Tcgg
ri 1
0 = —_
2 2
P=|; 0 | 3Fa aAFlE  ower
11,
2 2

{X,|n=0} | faar| a«
P(X;=1|X,=1) 57 @ama &

13

2.
4.

!_\
NIk O
<RI NN =

51. Consider a Markov chain {X,, | n = 0} with

state space {1, 2, 3} and transition matrix
0

P= . Then P(X; =1 | X, = 1)

NIk O NIr
O NIRN]|PR

NlRrN]|R

==

equals
1.0 2

F 4

w
N | =
[o N WS RN

52. X,Y ¥acd RUCEA ARTeos @ § AL
FHU 4 G 5% @) o wuet @
He-ar wgr 87 |
1. X + Y TRemaid &, AT 9 & 9@y
[ 2. XY TR &, A 20 F W)
3. 3=g(X,Y) TR gl
mymy(X,Y)aTmﬁiﬁ%‘l

7Y varé independent exponential random
ariables with means 4 and 5, respectively.
Which of the following statementsis true?
1. X +Y isexponential with mean 9
2. XY isexponentia with mean 20
3. max (X,Y) isexponentia
4. min (X,Y) isexponential

52.

53. AW fF X, dUT X, AT 2 F TH A eoh

gfaeel §, S fSadr wiRkedr gdca Hole
fo(x) = B—e_Ex +(1-6); Le-lxl,
—00<x<00,13f1?-|H?IT~ITTI'€IT%3-ﬁT
oefo 21} | AR X @ X, &
AT wAT: O FAr 2§ a6 FT 3IAH
AT 3hel ¢l
1. 0 2.
31

| =

3

53. LetX; and X, be arandom sample of size two
from a distribution with probability density

function

_1.2
fol) =0 5=e™ + (1 —6) e,

—00 < x < ™,
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where 6 € {O, % 1}. If the observed values 3. T, U wiied gideds gl
of X; and X, are 0 and 2, respectively, then 4. T, €91 &
the maximum likelihood estimate of 6 is
1.0 2 % 55. Let X;,X,, .. be a random sample from
31 4. not unique unlforr1n (0,360),0 > 0. Define
T, = 3 max {X1, X5, ..., Xp}. Which of the
54. AR fF X 3mA™ 1 #F1 aefos gfded § following isNOT true?
PR deaT A, TP TASAT Tefed Folel & 1. T, isconsistent for 6
1 2. T,, isunbiased for 6
fo(x) = (1+(x 9)2) TR<X<®, 3. T, isasufficient statistic -
e 0 € (—o, ©) &l Hy:b=—13aH 4. T, iscomplete \
Hi:0=0 % oderor & fow, ey odeor L
gEdTad fhar S gl 56. ﬁmm&mwl '\Em?-‘éilT. W AT .
A Z—>CE a H, & IEFR &, hi=a+fite; =10
V1i+X ] gy | )
¥gAT Hy P ISR d | € F AT TEl €0 =1,2,...,n, FagAd: FIATHATA:
T & arf adieror 1 afed 0.5 87 H%HWN(ODWW%IW
1.% /‘4 mm%ﬁ:aioamﬁm%luﬁa
2.0 / T ITATH THIT HThelsl @, &, af fo¥oet
—_ 1 f
3. tan™! (3) [ e w0
4. tan"! |-~ =Z &7 uw g 3? pim E(an) # a
1-C 3 i ~
limE(a,) =0
. n—o®d
54. Let X be arandom sample of size 1 from a 3. lim Var(@,) = »
Cauchy distribution with probablllt&deﬂsty 4 lim Var(@,) = 0
function n—co "
fo(x) = (1+(x1 9)2) —®< xf‘OJ’ ) ) .
where 9 € (—oo, ). For tesing Ho:6 = 56. Consider th_efoII0W|_ng regression problem
—1against H;:0 =0, xhe foIIowmg test is Vi=at+pfite; i=1..,n
suggested. Here €,i=1,2,..,n, ae iid N(0,1)
Reect H, if ﬁ > C, otherwise do not random variables. It is assumed that @ # 0
reject Hy. - and B is known. If &, is the MLE of «,
tht isthe value of C so that the power of the which of the following statementsis true?
testis 0.5? ) 1. lim E(@&,) # «a
f.~ ‘1 n—oo
4 f 2. lim E(@,) =0
2.0 , e
3.%tan¥; (l) . > noco Var(@y) = o
: 4, lim Var(a,) =0
n—oo
4. asolution of tan~! % —g

™ 57. @ f& X;~Np, (0,%1), Xp~N,,(0,%3), STl
55. & & X, X,, .. whaEdAA (0,36),0 >0 & X, dT X, T dRd ¥ AR py > py

ﬁmwwwqﬁaﬁ gl qur 3,3, vAcAS @Afad § oar e
aReRa & & T, = 3max {X1, Xa, ., X} FUAT F T PA-T NTTRT: TE §?
ot 3 & Pl-ar Tl A ¥ L XTZiXy + X322Xa ~ Xp,+ p,

1. 6 % faw T, 3 &)

Ty-1 Ty—1 2
2. 0 & T T, 3t ¥ 2. X120 K + X223 Xe ~ X4,
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3. XTE1Xy — X322 X, ~X3, - p, 59. AW ff X AT Y Tadd WA Ik eod
puxTETin, W ¥ AR E(X]=1 aw E[v]=2 & @
" paXTrzlx, T PuP2 PX>2Y|X>Y) §
1 1
57.  Suppose X;~Np, (0,%1), X;~N,,(0,Z;), 13 2. 2
where X; and X, areindependently 2 3
digributed. If p; > p, and £, Z, are positive 3. 3 4. 4

definite then which of the following
statementsis necessarily true? 59,

Let X and Y be independent exponentia
1 XT20Xq + X25,Xp ~ X3 4,

random variables. If E[X] = Land E[Y] =%

2. X[ + X3571X, ~ X, 4 p, then P(X > 2Y|X > Y) is |

1 1 7
3. XTETXy — X325, ~12, s L3 23
4. P1XTETX, 3. % f 4. %

pzxg‘zglxz ~ 12
60. TH mqia%}.?i':r ¥ n TdAEAE Tew §| ARy

& THh Fefeos gfaed @ Awea §, S WWWWF&W&%
1<n<N & W aeRos o, & /‘( UFTHIA IEeod W E, ALy 30 e A

f ' -y .
SR dowr & var @) R maw /| gy 60 W @ = o A serid

. aqéﬁlasod%%a’rnwﬂm%":

58. Ife 3mHATT N &Y T FAME F §H IHT n

T WA FHRA F FATE oA F P 313 2.4
AW, U G Tl 3T Hop AW 3?‘5 4.6
e & § Faam p1-P) & BT @
FATRAT 3HTeTaT B2 A 60. A padlel system conssts of n identical
1 p(1—p) b components. The lifetimes of the components
PP < j are independent identically  distributed
2. Mp(l —p) ¥ uniform random variables with mean 30 hours

N=-1 and range 60 hours. If the expected lifetime of
3 z((: :B p(1—p) the system is 50 hours, then the value of n is

- 1.3 2.4

N(n-1) ; o 3.5 4. 6

4 cwpp@-p) § (

58. Suppose we draw Ia random sample of size n 3TFT \ PA RT C

from a population of size N, where 1 <n <
/N, using smple random sampling without

replacement scheme; Let P be the population UNIT-1
proportion of units possessing a particular . .
attribute and p be, the corresponding sample 61 feT & & Fler-ar AHE ©?
propertion. Which of the following is an "
unbiased estimator for P(1—-P)?
l 1. Z n?2™"
1 p@-p) n=1
N-n -29n
n(N=1) "ot
3. —N(n_l)p(l -p) 3. Z 1
4 N(n-1) 1— = nlogn
P —P) 2 1
4.
nlog (1+1/n)
n=1
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61.

62.

62.

63.

A P<Q )

16

Which of the following are convergent?

1. anz—n
n=1
2. Z n

n=

—22n

Ju

1
nlogn

Ms

Z nlog (1+1/n)

A F a,, m=1, n>1dEdas
HEATIT T Th fdegy gl TRHATNT AL T

P = liminf liminf a,,,, Q = liminf limsup a,,,

n—-oo m—oo n-oo m—oo

R =limsup liminf a,,,,

n-o m- n-oo m-oo

T Fyal § O FIF-9 3TaTFd: T&r 82
1. P<Q 2. 0 <R
3. R<S 4P<S L

Leta,, m=1n=>1 beadoub‘e-‘é'rray of
real numbers. Define

P = liminf liminf a,,,, @ = liminf limsup a,,

n—oo m—oo - n—oo m-oo

R = limsup llmmf Amns -S = limsup limsup a,,,

n-oo m- —00 m—oo

Which of the fallowing statements are
necessarily-true?

. 2. Q<R
3RS f 4.P<S
AW fF R adids TCI & @ H
ﬁlfc‘rmtm%aﬁrr Q Tefr gRAT T3
¥ FIead Al 0<e<; ¥ v awt f&
A faga si@ (0,1-¢) &1 o & &
PleT-3 FET &2
1 SUPocecld sup(4.) <1
2. 0<¢e <eg <% = inf(A.,) < inf(A.,)
3. 0<el<ez<% = sup(AEl)>sup(A62)
4. sup(4e N Q) = sup(4. N (R\Q)

S = limsup limsup a,,, /

63.

64.

A

f

64.

65.

65.

Let R denote the set of real numbers and Q
the set of al rational numbers. For

Oses%, let A, be the open interval
(0,1 —€). Which of the following are true?

1 sup0<6<% sup(4,) <1
2. 0<e <€ <5 = inf(Ag) < inf(4,)
3. 0<e <eg <% = sup(4,,) > sup(A.,)
4. sup(4c N Q) = sup(4, N (R\@))

{
A R fR-R, ;

fa+9) = FOf 0wy e RY
®  FAT  FATl TH Gl & Ol

lim,o f(x) =1 %I o 7 @ HleT-T
ITIRTHA Tl 87

_1mfﬁiaq‘iacaj€1?qm 2

2. .f 31 ar 3R & 9Reey B
B IRAT reQ F AT f(rx) = F(x)" &I

L4 f(x) =0, VXER

Let f:R—-R be a function satisfying
x+y)=fOf®),vx,y ER

andtlim,_,, f(x) = 1. Which of the following
e necessarily true?

1. fis stricly increasing

2. f iseither constant or bounded

3. f(rx) = f(x)" for every rationa r € Q

4. f(x) =0, VxER

i gl & @T R & 3UFATE & & H
URAT T3 F FHeAT Q W faER| A
fF adar b 3RNAT FEIF &, a< bF TU
aur A 6 K = [a, ] n Q.Y

1. Q & v+ 9Reey 39EHTaT K §

2. Q ¥ THh Hd 30T K &

3. Q F T Hed 3UTH=IT K &

4. Q T Uk fAgd 3UdH=aT K ©

Consider the set of rational numbers Q as a
subspace of R with the usual metric. Suppose
a and b areirrational numberswith a < b and
let K = [a,b] N Q. Then

1. K isabounded subset of Q

2. K isaclosed subset of Q

3. K isacompact subset of Q

4. K isan open subset of Q
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66.

66.

67.

67.

68.

68.

lim, e Y00 k2+n2 &I Heldichel H|
1.

3. 4.

CNIERSNE]
NIER

n

Evauate limn_,oo ZLl:O PER
1. = 2.7

2
3z 4. =

8 4
A R

1_
fy) = =522 AR (x,y) # (0,0)
£0,0)= >
1- +

aar g(x,y)z%’;y)aﬁ x+y#0

glx,y) = %Zl‘ﬁ';x+y=0
ar

1. (0,0) W f &@dd gl
2. (0,0) & Bz G 96 f Gdd ¢l
3. (0,0) W g Tad gl
4., g ¥aT ddd &l
Let f(x,y) = =52 if (5,3) # (0,0)
4
£0,0) =~ (
__1-cos (x+y) .
and glx,y) = G if x?F- w*0
1 .
gxy) = 3 ifx+y=0
Then
1. fiscontinuousat (050)
2. f iscontinuous everywhere except at (0, 0)

3. giscontinuousat (0,0) |
4. g iscontinuous everywhere

A TR £ R* —>]1€'1T\r f(x) = xtAx afeaT

rg,mAamﬁa*fmww 44
ePg ¢, A x & dRad # xt Afdse

T Bl T g xp W f H yaurr
3TaRThd: &

1. 2Ax0 2. Axy+ Atx,

3. ZAtxo 4. Ax,

Let f: R* - R be defined by f(x) = xtAx
where A is a 4 x 4 matrix with real entries
and x' denotes the transpose of x. The
gradient of f at apoint x, necessarily is

1. 24x, 2. Axy+ Atx,

3. 2Ax, 4. Ax,

o

©

AT & f:R" > R" T&h Fdd: Adheard
AT &, () — fOIl = llx—yll, @i
x,y € R" &I FATYTA et aTel| or

1. f 3SR Bl

2. R™ & Us Hgd 398q==d f(R") &l
3. R" & Us fqgd 3uadead f(R") B
4. f(0)= 0

Let f: R™ = R™ be acontinuously:
differentiable map satisfying ¢

If &) = fOIl = llx =yl /
for al x,y € R™. Then d
1. fisonto { r
2. f(R™) isaclosed subset of R™

3. f(R™) isan open subset of R™

4. f(0) =10 .

J-

e B X = {(xisin%) |0 <x< 1} U

{(O,PI-1<y <1}, R* & T 3qqARE §

| U1y = [0,1), R&T & 39qARe g o

3, XXY'(Wmﬁ)m%I
ﬁ X x Y (3o wifeafadhr ) dega 2l

Consider X = {(x,sin%) |0 <x< 1} U

{(0,y)|]-1 < y < 1} asasubspace of R? and
= [0, 1) asasubspace of R. Then

1. X isconnected

2. X iscompact

3. X x Y (in product topology) is connected

4. X x Y (in product topology) is compact

A R

02 ={x= (Xndn=1 | xn ER, Z?:lxrzl < o0}
o7 Hehereliar 3TRAT 1 Reae THARE &
aur A 6 ey, kh e afger &
fAfése wear & (k" gafte & 131k 37
Tl Starg 0% @ry)| oo Sudeeaat & &
ie-ar £2 & gue 78 272

1. span{e; —e,, e, —e3,63—€4,...}

2. span{2e; —e,, 2e, —e3, 2e3 — ey, ...}
3. span{e; — 2e,, e, — 2e3, e3 — 26y, ...}
4

. span{e,, e3, ey, ...}

www.examrace.com



71.

72.

72.

73.

73.

Let

0?2 = {x =Cpnz1 | x4 ER, Z%;lx% < oo}
be the Hilbert space of square summable
sequences and let e, denote the k" co-
ordinate vector (with 1 in k" place, 0
elsewhere). Which of the following subspaces
isNOT densein £2?

1. span{e; —e,, e; —e3,63 — €y, ...}

2. span{2e; —e,, 2e, —e3, 2e3 — ey, ...}

3. span{e; — 2e,, e, — 2e3, €3 — 26y, ...}

4. span{e,, €3, ey4,...}

A 5 ATH mxn 3egg § S r H

gfe W@ dF AX =b & 9 A% bER™ &

fow ger &, @

1. m=r

2. A & TEH AR R™
39TATE gl

It M m=n g AH LI @Al R?
dI Th IS IUHATE Bl

4. m>n, m=nda& Thd &ar gl

Fr s 3RT

Let A be an m X n matrix with rank r. If the
linear system AX = b has a solution for each

b € R™, then .4

1. m=r {

2. the column spaceof A isa proper&:bspace
of R™ ¥

3. the null space of A isanon-trivia
subspace of R™ whenever m = n
4. m=nimpliesm ="

{ -
A fi[—1,1)— R T B § S

FO) = {xzcos(%g gEx# 0
0 LA x=0
q g Srar g1 drd

1 [-1,1] W f &1 faeRoT aReey ¥
[-1,1] R f' & F=Ror aReey Bl

I <1 vae[-1,1]
@I <3 vie[-11]

Dow N

Let f*]—1,1] - R beafunction given by
2 1 :
Flx) = {:)c cos (x) if x#0

ifx=0
Then
1. fisof bounded variationon [—1, 1]
2. f'isof bounded variationon [—1, 1]
3 If')] <1 vxe[-1,1]
4. |f'(0)| <3 vxe[-1,1]

18

7w B oM=a= (" Z)| abcd €T
daT A& 3ifFHcreIoe AT Q H g} ar

1. M Red gl
_fa b
2. M—{(C d) |a,b,c,d €7}
3. ICAEMArAF 3fFaeOw AT Z HE|
4, g ABEMUE § 6 AB=1, ar
arRfOF A4 € {+1,—1}
74 Lam=ga=(* D) a,bdd €7 andthe
eigenvaluesof A areinQ}. Then .'r”r '
1. M isempty { -
_fa b
2. M—{(C d) l.a,b,c,d €17}

3. if A € M thenthe eigenvalues of A arein Z
4. if A,B}EMfare such' that AB =1 then
. “detA €{+1,+13

‘,/7‘(5. A (Rr adRn SRR F WY A T
/ | 3 X3 3MMeTg gl HET Sl P TgUT:
' 31. R© A 3raeasa: Revaa &

of e 4% e e SO A
' ¥ ar e R W R
8 AR A% et reaow A £ ar g

C I o g1

4. I A% Gl ANTAETTIS AT LA

g @ 98 C W [{aoT gl

75. Let A be a 3 x 3 matrix with real entries.

Identify the correct statements.

1. Aisnecessarily diagonalizable over R

2. if A hasdistinct real eigenvaluesthenitis
diagonalizable over R

3. if A hasdigtinct eigenvaluesthenitis
diagonalizable over C

4. if al eigenvalues of A are non-zero then it
is diagonalizable over C

76. W XA, ’US F AWF 3 g1 db & T
sgual HC W A FAGE V H AL
A & D:V-V, X & e H 3dddd
garr fear srr WEs dereE g1 V& fau
$O WUR & W H A & D & A
e ¥ et & @ Fla-d T €2
1. AU eIeTdr 3R B
2. At faeoiei smegg &
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76.

77.

77.

78.

78.

Tt R A T om X

3. Adrafa 2 gl

4. A% e fafga &9 &

o O OO
o OO
S O O
o = OO

Let V be the vector space over C of al
polynomials in a variable X of degree at most
3. Let D:V = V be the linear operator given
by differentiation with respect to X. Let A be
the matrix of D with respect to some basis for
V. Which of the following are true?

1. Aisanilpotent matrix

2. Aisadiagonalizable matrix

3. therank of Ais2

4. the Jordan canonica form of A is

01 0 0
0 010
0O 0 0 1
0O 0 0 O
YAd 4 x4 dEdfdh FARAD  Geolg

Hegg A & fou, s W ue i p &
3Redca & e

1. pl + A G=iicAs AfRaa Bl

2. AP gaTcAs ARad g1 .
3. AP uetieHs AfREd ¥ "N
4. exp(pA) — I galrers fAfRad §1°% A

J'
For every 4 x 4 real symmetric™hon-singular
matrix A, there exists a posmve integer p such
that N
1. pl + A ispositive definite
2. AP ispositive definite
3. A7P ispositive definite
4. exp(pA) — Figpositive definite

Hegg & Sfd m &,

n>m & @Yl io_d YR dArEAfdh

e o & v, g7 urd § & xfAA'x =

axtx,l-TSﬁxER”l’é?ﬁ'Q',FﬂAtA

1. & FUay & et rferererioes A6 g

2, %ru,wmmmo%,agm
n=md& Y|

3. F & YLAR HHAOF AT a Bl

4. & FYITY g YrAR et fHererow
Al

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

n > m. If for some non-zero real number «,

19

wehave xtAA'x = a xtx, for al x € R™
then AtA has
1. exactly two distinct eigenvalues

2. 0 asan eigenvalue with multiplicity n — m
3. a asanon-zero eigenvalue
4. exactly two non-zero distinct eigenvalues

UNIT-2

79.

80.

80.

81.

A & f T T GRARF. Bt &
A={z€ C|f™(2) = 050 ga'qulich n &

foe} w e ar { s

1 afA=Ck @ fUF IgI< Tl

2. T A =C¥ df UF 3R HoAel Bl

3. ARG A JPTURT §, A1'TH f U g g

4. 9f A gETUE B, O Th f TH MR

e ¥

Let f be an entire function. Consider
A=l{ze C|f™(2) = 0 for some positive

Ynt' ern}. Then
%pf?A C, then f isapolynomial

f A =/C, then f isaconstant function
z. f74i'S uncountable, then f isapolynomia
. if A is uncountable, then f is a constant
function

A & f:C> Cus @A Fold §
JA  f & dEdide ATu g JAqT f
Jffefoua oty 81 @ x,yER & T
If'(x +iy)|* 50 @& &

1 u?+ud 2. u? + v?

2 2 2 2
3. vy tuy 4. vy + g

Let f: C - Cbe a holomorphic function and
let u be thereal part of f and v the imaginary
part of f. Then, for x,y € R, |f'(x + iy)|? is
equal to

1 uZ+u} 2. uZ +v?

3. vi+ul 4. vi+vf

A F p(2) =z2"+ap_12" 1+ +ay &,
JET ag, ..., 0, AEAYN TEAF § duT A
& q@)=1+a,1z+ - +apz". 3T
lzZl<1F g & Tl z & A0 p(2)| <1
g, o

www.examrace.com



81.

82.

82.

83.

83.
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1L 12| <1, |zl <1 & agF ol z & AU
2. q(z)wwagqa%‘l

3. p(2) = z" et AiFAy FEast z& foav 84.

4. p(z) TH 3R FEUE B

Let p(z) = z" + ap_1z"" 1 + -+ + a,y, Where
ag, ...,A,_, ae complex numbers and let
q(z) =1+a,_1z+ - +apz™. If Ip(2)| <1
for al z with |z| < 1 then

1 |q(z)| < 1fordlzwith|z| <1

2. q(z) isaconstant polynomial

3. p(z) = z™ for dl complex numbers z

4. p(z) isaconstant polynomial

84.
Al fF f T A FIF dRelNF Bold ©
aur AT o f a1 o9 E§l A
1. E v& fagd @q=ad ¢l
2. En{z: |z|] < 1} Raa &I o
3. EnR3Rea gl ;"
4. E wF qREey @HeAd ¢l /
Let f be a non-constant entire function and let
E betheimage of f. Then
1. E isan open set
2. En{z: |z| < 1} isempty ?‘ !
3. E n R isnon-empty < A
4. E isabounded set ) ¢ <
U §Head X & v, A 6 x & @’ 85.
soHTEt & wTad | P(X) ¥ dur @l
weat f:X - {0,1} F FFeEw QX) €,
1. 3f¢ xaRfaa g ar P(X) aRfaa &l
2. Ffe X dur Y yR@AT ey § aur
e P(X) aur RY) & &g tF 1-189fd §,
AXamy & U 1-1 @It & 8.
3. Xauw PX) ¥ &g v 1-1 gafa A 81
4.Q(X) @ P(X), & €7 wh 1-1 Tl &1
I
Forla set X, let P(X) be the set of all subsets
of X\and let Q(X) be the set of dl functions
f:X b {0,1}. Then
1. if X isfinite then P(X) isfinite 86.

2. if X andY arefinite setsand if thereisa
1-1 correspondence between P(X) and
P(Y), then there is a 1-1 correspondence
between X and Y

3. there is no 1-1 correspondence between X
and P(X)

4. there is a 1-1 correspondence between
QX)) and P(X)

A 6 G U IRIAT meell @og & aur

a,b€G FE(a) =m aur A (b)=n &

Y| AT & § HA-9 39THT: T 87

1. ;fE(ab) = mn

2. #fe(ab) = AcdH FAIG (m, n)

3. G ® U 3agq ¢ fowedhr Hife atcas
gAIEE (m,n) gl §

4. FfE(ab) = FAgea QTHT%WSM n) gl

Let G be a finite abdlian group and a,b € G
with order(a) = nt; order(b) = n. Which of
the following are necessarily true?
1. order(ab) =.mn '
24 order(ab) = lem(m, n)
3. there is an element of G whose order is
ldm(m, n)
4. order(ab) = gcd(m, n)
)gf gerdl & & PleT-Y FqET U T
ZAX? + 1)
Z[X]
3 ClX,Y]
4. R[X,Y]/{(X? +1,Y)
Which of the following rings are principa
ideal domains (PIDs)?
ZIX]/(X* + 1)
2. Z[X]
3. C[X,Y]
4. R[X,Y]/{(X?+1,Y)
fray off s @'ar p & fov AW R
A, YUl &1 =T d €{1,2,..,999} &
difh d & ST UEsd H p H °d
fawa &1 o quaTETh
1. A3 & 250 2. As $1160
3. A, #1124 4. A, F182
For any prime number p, let A, be the set of

integers d € {1,2,...,999} such that the
power of p in the prime factorisation of d is
odd. Then the cardinality of

1. A;is250 2. A;is160

3. 4,is124 4. A;11s82
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87.

88.

88.

89.

89.
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A R 2= e @ AW R
0=z+z2+z*% ar

1. 6€ Q

2.0 € QVD)F® D>0 & faw
3.6 €QVWD)F® D<0 & faw
4. € iR

Letz=e7 andlet8 = z+ z% 4+ z*. Then
1. 6€Q

2. 8 € QWD) forsomeD >0

3. 6 € QWD) forsomeD < 0
4. 0 € iR

A F F ts 9RfAT &7 § dur a5 &
K/F U 817 fa€Ror § o179 6 &Il ar K/F
T IMedl G TR JedThRT g

1. ®IfE 6 @I =fsher THAG

A

f
2. {1,2,3} HATAUT T /90 |

3. {1,2,3,4,5,6} W HHAIAT HHg
4. {1} W HAIIAUT HHE

Let F be afinite field and let K/F be afield
extension of degree 6. Then the Galois group
of K/F isisomorphic to < A

1. thecyclic group of order 6 b
2. the permutation group on {1, 2,.3}
3. the permutation groupon {1, 2, 3,4, 5, 6}
4. the permutation group on {1}

4

Hﬁﬁﬂﬂﬁ'ﬂXﬁTﬂ'ﬁﬁ%{daﬂTd'@E
gl e 7 @ Sl X W gl 82

p2(x,y) = d(x, p)d' (x,7)
3. @ x,y € X & v,

|
ﬁ:a(X. y) = max{d(x,y),d"(x,y)}
4. gt x,y € X & faT,

palx, y) = min {d(x,), d'(x,))

Let d and d’ be metrics on a non-empty set X.
Then which of the following are metrics on
X?
1 p,(x,y) =d(x,y) +d (x,y) for all

x,y €€X
2. po(x,y) =d(x,y)d (x,y) foral x,y € X

90.

3. p3(x,y) = max{d(x,y),d (x,y)} for dl
x,y €X

4. p4(x,y) = min {d(x,y),d'(x,y)} foral
x,y €X

A &6 X aur Y aieufada gafear § Sar
Y g38s% gl AW 6 X x Y & i que
gitafdd &1 @ tF wad f:X oV & U
o FYAT H & HlT-T FaTHd: TeT 67
1 3¢ f dad g, ar e
smera(f) = {(x, f(0) | x.€ X} ¥x Y
# Hga gl {
2. o sme@(f) X X ¥ # dqa &, far f
qad gl .
3. A% IEW(f) X x ¥ & ¥aa &l @ 7
| ﬁmaaaiaﬁ'?ﬁ:fﬂaaa’n
4. #f¢ YyoRfad g, & f gad &

Let X and Y be topological spaces whereY is
Hausdorff. Let X x Y be given the product
mto logy. Then for afunction f: X — Y which

) the fo[lowing statements are necessarily

true?

?. if f iscontinuous, then
graph(f) = {(x, f(x)) | x € X} isclosed
inXx Y

2. if graph(f)isclosedinX x Y, then f is
continuous

3. if graph(f)isclosedinX x Y, then f
need not be continuous

4. if Y isfinite, then f is continuous

Unit-3
1. @8 x,y € X & fav,
£ p(xy) = d(x,*j%:ld’(x,y) 91. 9YH HIfE & 3dhd AN & Th oF &
2. @l x,y € X & fou,’ PRy 2O O+ y©
A Coat [y(t)] [ —y(t)

g wARe 1 R S B o &
[0 et

L e 7| ]

2. [¢

1 o [sin}tlt
-

| e :et ;ée—f]

3. | €
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91.

92.

92.

93.

/following are true?

Consider asystem of first order differential
equations

d [x(o] _ [x(w + ¥(0)

dat ly(t) —y(t)

The solution space is spanned by

1 :g_t]and[‘(”)t]

2. [¢] ana[05h¢]

3 | e t sinh t

[—2 ¢t ] and [

-t t_1 -t
4. 6;)]ande 2€ ]

et & O Fla-a @gr g7
Ly©@=y©=17ry(5)=2(1+5)
& WY TATTT TH g ¥ = y(x) &
2. y(0)=1, y'(0) = -1 qr
y(—g) 2( )a:mamﬁmarw

g y = y(x) Bl »
3. #Ig o gl y = y(x), y"(0) =y(0) FF
HATUT LT gl - K

4

4. 3Ry, Ty, A 5 & A o A
a,b,c,d e R* fow
(ax + b)y; = (cx +d)y, &l

{
Consider the differential equation
dZ
dx 2
defined on (_g‘h g) Which among the

2tanx——y—0

i

1. thereisexactly oje solution y =y(x)

with y(0) = y'(0) = 1 and
w [
v (5)=2(1+3)

2. thereisexactly one solution y = y(x)
withy(0) = 1,y'(0) = —1 and
2(-3)=2(1+3)

3. any-solutiony = y(x) satisfies
y"(0) = y(0)

4. if y; and y, are any two solutions then

(ax + b)y, = (cx + d)y, for some
a,b,c,d eER

AT gfdeety(0) = y(1) =y'(1) IFd TH
& AW wEE (@ W) =) W

22

93.

94.

94.

foark, S&r [0,1] W f U& dEdids ddd
Holel gl a e & & Sla- @@ §2
1 9% f& fau & =07 & AT § &1 Th
Jefad gl gl
2. %5 f& U & & @ AT 7 F A
fefacg gl =Tel &l
3. & TN W AT EAE
y(x) = fxxtf(t)dt+fl(t—x+xt)f(t)dt
4, a“rmﬁ%ﬁmamw%
y(x) = f(x—t+xt)f(t)dt+ff xtf(t)dt

Consider a boundary value problem (BVP)
— = f(x) with beundary conditions y(0) =

dx
y(1) =y'(1), ;where f is a rea-valued
contlnuous function on [0,1]. Then which of

the followit ng aretrue?

1. the given BVP has a unique solution for
every f

2. the given BVP does not have a unique
solution for some f

3. () = [FxtfO)dt+ [ (t—x+xt)f(t)dt
isasolution of the given BVP

4y & [T —t+xOf©Ode + [ xtf(Ode
{ isasolution of the given BVP

oISl FHRIOT x262+y 3y = @ +W)z

W | ¥ I FHAROT T AIF g §

1 F(2, 2Y) =0 e weo et
Helel F & o]

2. F(%,§—§)=omﬁw
3ahcld Bell F & faT|

3. z=f(%—§)ﬁreﬁﬁwaam;ﬁzr
Fold f & fau|

4. Z=xyf(§—§)ﬁ5¥ﬁmaiaﬁ?ﬁ'€r
Helel f & fov]

Consider the Lagrange equation x2%+

y? Z—; = (x + y)z. Then the genera solution
of the given equation is

1 F (ﬂ %) = 0 for an arbitrary
differentiable function F
2. F (xz;y %— ;) = 0 for an arbitrary

differentiable function F
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95.

95.

96.

1 1 .
3 z=f (; - ;) for an arbitrary
differentiable function f
1 1 .
4. z=xyf (; - ;) for an arbitrary
differentiable function f

gfada e &1 334,

azz_ azz_ 0%z _0

0x? oxdy ~ dy?

R fFan| ar faea # & *la-8 a@r §?

1. w#Eor drged ¢

2. gHEer AfaRfaas gl

3. TTS 3dheldd Teldl f dq g & v
eren 18 1= (y=3) (s +2

4, TATS 3dheldld Helddl f ddq g & v
car g ¥ z=f(y+3)+g(y-Z)

Consider the second order PDE
0%z ) 0%z 62
dx? oxdy 6y2
Then which of the following are correct?
1. theequationiselliptic
2. the equation is hyperbolic

3. thegeneral solutionisz = f (y — Z) [
g ( ) for arbitrary dlfferenugbleg
functlonsf and g N

4. the general solutionisz = f(y Fa ) n

=0

g (y - —) for arbitrary differentiable

functions f and g r

W&F dF Ax = b R faTn,

2 1 41
N 2 -2]%
-3 =2 11}

& wryl AW xfnmqfnga GRIgR

EI%T%‘%WWT%_HQJT e, = x, —x. Al b

MWW%’ ent1 = Me,, n=0.

ﬁﬁmﬁﬁm-ﬂmeaaﬁ:w%?

1. M §elr siferererolt A6t &1 19
BRUeT AT &

2. Ma:rrwﬂﬁafﬁaavﬁm%m
R8T AT T T FH 18|

3. gMpeR3TU Ry 8t ¢, & AT ¢,, O
X ARG gar & I n-> o

{

-

23

f

96.

A

f

97.

98.

4. PR MbeR® & BT e, 0 W
fFART A6 gl S n > 0, T dH
eo =0 o B

Consider the linear system Ax = b with

2 1 -3
A=]1 2 =2
-3 -2 1

Let x,, denote the nt"* Gauss-Seidel iteration

ande, =x, —x.Let M be thp corresponding

matrix such thet e,,.; = Me,,," n 2 0. Which

of the following statements are;’neceﬁsanly

true?

1. all eigenvalues of W have absol ute value
lessthan 1

2. thereisan eigenvalue of M with absolute
value atjleast-l

3..e, convergesito0asn — oo for all

b € R3andany e,
4. ey does not convergeto O asn — o for
anyb € R3 unlessey, = 0

fEC[01]au n> 1% fau, AW & FATR
tfﬁ)_ f(x)dana:?aﬁlm

P= ;[;f(O) O+ T (2)] 1 e
Gl fH F fhas o T(f) = I1(f) 87
1 + sin 2mnx

1 + cos 2nnx

sin? 2mnx

cos? 2m(n+ 1)x

El NN

For f € C[0,1]andn > 1, '
et T(F) = [3£(0) +3 (1) + 5751 £ (2]
be an approximation of theintegral

I(f) = [ f(x)dx. For which of the

following functions f isT(f) = I(f)?
1. 1+ sin2nnx

2. 14 cos2nmnx

3. sin? 2mnx

4. cos?2n(n+ 1)x

A= B X = {u e c1[0,1] | u(0) = 0} @
A & X - RaRenaT gy &

1w = [, (' (®)? - u()?)dt gan| T
7 FT-w w2

1. I i 9Reey &l

2. 1 @ 9Reey 7L g

3.1 mﬁmﬁwq@rﬂm

4. 1 39a A T TgA A ¢
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98. LetX = {u€ '0,1]|u(0) =0} andlet 4. A a; # 0dA ag +2a; = 0,

I:X—>1R§bledefinedas y"(0) =0 gl
1= [ W - e | |

0 100. Consider a non-zero, real-valued polynomial
Which of the following are correct? function p(x) = ag + a;x + a,x? of degree
1. I isbounded below at most 2. Let y = y(x) be asolution of the
2. I isnot bounded below integral equation
3. I atainsitsinfimum
4. I does not attain itsinfimum p

y=p(x)+ fy(t) sin(x — t)dt
99. &= & I:€'[0,1] » R aRkaniya gt & 0 .
Which of the following state';nents are

1
1 i )
I — "2 — 472u(0)2)dt necessarily correct? { »

W 2 f(u © mu®?) 1. y(x) isapolynomjal function of degree < 2
& o EI—T{OT-T ¥ 2. y(x) isapolynonﬁal function of‘degree < 4
(P) m := inf{I(w): ueC*[0,1]:u(0) = u(1) = 0} 3. Ifa; # 0andap +2¢, = 0, then y'(0) = 0
AT & (P) & GId HTeR-oTaisl GHFIOT T 4. Ifa; #0andao + 2az= 0, theny”(0) = 0

[
= 1 d | :
AT 1eC1[0,1] Far g1 a ‘;ﬁ p ;
1

. 101,
1. m=—oo A [T & IRIeY G ¢ /“0
— 1 |
2. meR, (W) =m & AI ;‘, . E‘putx) _ fex_y(p(y)dy =x2 0<x<1
3. meR, (W) >m & AT f J ]
4. meR, (W) <m & AT \WEFT%I ar
. @(0) = 20e7' -8
99. Letl:€'[0,1] = R bedefined as 2. ¢(0)= 20e—8
L} 4 8 o(1) = 22-8e
1w =5 W - sru@?de, g 4 p(1) = 22-8e™
Let us set ° ¥ y 101. Let ¢ bethe solution of theintegral equation
(P) m := inf{I(u): ueC[0,1]: w(0) = u(1) = 0} .
Let 7eC[0,1] satisfy the Euler-Lagrange 1
Equation associated with (P). Then E(p(x) - f e*Yo(y)dy =x?> 0<x<1
1. m = —ooi.e. I isnot Bounded below 0
2. meR, with [(&)/= m | Then
3. meR, with I(i1)|> m 1. ¢(0) = 20e -8
4. meR, Withléﬁ;< m 2. ¢(0) = 20e—38
3. p(1) = 22 - 8e
100. [Ts YRR, o1 IJPF\A I¥F 2 dH & 4, (1) = 22 —8e™?!

qEdfd A Fgde e p(x) = ao +

’ ; 102. & & B = {(x1,%;) € R? | xf + x5 < 1},
X +ax?* W AR A F oy =y(x) {Gexy | x? +x% <1}

aar A TR
e C%4(B; R?) = {u € C2(B; R?) | u(xy, x;) =
y =|'~p(x) + fy(t) sin(x — t)dt (x1,%2), (x1,Xx,) € 0B & faw}.
" k A & u = (uy,uy) I IRTRT F &
F Th B gl T FyEt § § Hla-a J: C4(B;R?) > R

SR Tl &2 _ Ou; 0u, OJuq du,

1 y(x)gra SZEFFWEFSNEW%I J@) = f(a—xla—xz—a—xza—xl>dx1dx2

2. y(x) grd S4WWE§%’W%I

3. af¢ a; # 0 dAT ay + 2a, = 0,ar
y'(0) =0 gl

B
ganr| dr
1. 7g& {J(w):u € C4(B;R*)} =0
2. @fru e C4 (E; RZ) Ffawjw) > 08
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102.

3. 3uRfAd: 3=% u € C2(B;R?) & fow
Jw) = 1%l
4, g ue C4(B;R?) & faw J(uw) =m &l

Let B = {(x1,x;) € R | x? + x% < 1}, and let
C%(B; R?) = {u € C*(B; R?) |u(xy, x;) =
(x41,%,), for (x4,x,) € OB}.

Letu = (u;,u,) and defineJ : % (B; R?) -
R by

W) = f(ﬁulauz aulauz)d p

J(w) = dx,0x, 0x, 0x4 *16%2
B

Then,

1. inf{J(w):u € C4(B;R)} =0
2. J(w) >0, foralu € C%(B;R?)
3. J(w) = 1, forinfinitely many

u € C4(B; R?)
4. J(u) =m, foralu € C%(B;R?)

UNIT-4

103.

103.

104.

AT & A,B,C U |G AIidshdr mﬁgﬁr
gy g < Jﬂ
P(A)=02 PMB)=02 P@ =03
P(ANnB)=0.1 P(ANC) =
0.1 P(BNnC) =0.1
& "yl T # ¥ S8 P(AUBUC) &
TS AT 872 \ (
1. 05 2308
3. 04 4. 09

o
Suppose 4, B, C are gventsin acommon
"probability spacewith
P(A)=02 P(B) =02 P()=103
P(AnB)=0.1 P(ANC) =
01 _ P(BNC)|=0.1
Which of the following are possible values of
P(%U BUC)?
1. 05

3. 04 4. 0.9

r
A F 1 & A 3 wfafSear qur 0 &
A 6 gfafSear Jod 3 X3 3MMcggl &
I S ¥l WHTIT S W Uk 3Hlegg M
TehEHT: ATETesshd: AT STl &1 o

104.

105.

1. P{M sgepaoia g} = —

14

2. PIM&Aranfa1d} =1—14
3. P{M acaFs &} =1—14

4. P{3ER@(M) = 0} = —

14

Let S bethe set of all 3 x 3 matrices having 3
entries equal to 1 and 6 entries equal to 0. A
matrix M is picked uniformly atirandom from
theset S. Then -

1. P{M is nonsingular} = 1—14‘:
&
i

2. P{M hasrank 1} = — {

14 F

3. P{M is identity} L =

4. P{trace(M) = 0} = f;_

[
e, HaEAd {1,2,3,4,5} TUT TFH HHAUT 3T

"'/10010\
|'2 2
o 0 0 &
¥ 7 7
z 1 1 1 1 1
LJP:EEEEE
| \\;10030)

43 3
-—— 5 3
( Ous 0 0 3

gFd Teh AT S@el W faar| e & @
FlT-8 e 87

1. 3dur 1T & el gof 7 g

2. 13UT 4T & Tepret I H g

3. 4312 T & FehEAT T 7

4, 2391 5T g T I FH

Consider a Markov chain with five states
{1,2,3,4,5} and transition matrix

/10010\
2 2
0 X0 0 ¢
7 7
1 1 1 1 1
P=15 5 5 5 5
o0 2 o
3 3
0 200 3
8 8

Which of the following are true?

1. 3and 1 areinthe same communicating class
2. 1 and 4 arein the same communicating class
3. 4 and 2 are in the same communicating class
4. 2 and 5 arein the same communicating class
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106.

106.

107.

107.

108.

e

o 7 @ *la-a g 82

1. ok xaary, N(0,1)¢E, a ﬂN(on 2

2. I X Y T&@aT N(0,1) %a’r il
t-scet gl

3. I X qUTY ¥9a7 wHEA (0,1) §, ar
=L wmEE (0,1) R

4, I X gfaug (n,p) € @ n— X gfaug
(n,1-p) ¢l

Which of the following are correct?

1. if X and Y are N(0,1) then X—j_y isN(0,1)

2. if X and Y are independent N(0,1) then £ >

has t-distribution

3. if X and Y are independent Uniform(0,1)

then ﬂ isUniform(0,1)

4. if X |s Binomia(n,p) then n—X is
Binomia(n,1 — p)

n>1% v At & X, @t n? F1
cardl Aefesd W gl FFT # ¥ Fla-d

JlT_nfzooe"‘z/Z dx & §AET §?

L lim P{X, > (n+1)?} %

2 1{5130 P{X, < (n+ 1)} | ¢

3. rllrg P{X, < (n—1)?%}

4 nggo P{X, < (n—2)?}

. isson random
hich of the

For n>1, let X, be' a
varigble with mean n®.
following are equal to
o
e~*/2 dx ""f

lim P{X, > (n'+ 1)%}
Jim P{X, < (%lz +1)?2)
Ilrlli_r}go P{X, < (n—1)?}
23’2‘0 P{X, < (n—2)%}

B W oy e

mﬁﬁs;(l,xz,...,an@wmwm

IRl GeTATT Beld fo(x) § fAhrem amm
& Ieieos dfded ¢l aRenia &Y
Zn1(X Xn)zm)? =

1X gl ar s2 3faa § 0% faw afg

108.

109.

3 fg(X) =5e
4. fo(x) =0e0% x>0,0>0

109. m

L fo)=e?%, x=012,..a0 >0

x2

2. fg(x)=ﬁe_ﬁ, —co<x<o, 08>0

3. fe(x)=%e_§, x>0, 606>0

4. fo(x)=0e 0%, x>0, 6>0

Let X, X,,...,X,, be a random, sample from

fo(x), a probability density function or a

probability mass function.{ Define s2 =

— Z L (X — Xp)?%, where” X, _?J,lrz:?:lxz

Thensnlsunbiasedf roif F

1 fo(x)=e"" ;, x=0,12,..and 6 >0
x2

— e 20

\/_\/_ , Too<x <o, 6>0

2. fo(x) =

A
8, x>0 6>0

i

T & {(X,} Tod7 Iefeos o & TH
HTRA ISR X, FT dCoT SHARE, AT p
g ogWwOr n g n=12,.. & T
GRATNT & o

n n
o X=X Xi 1
X — - = —_— —
=T S =) )

=1 =1

e & O ST F@Er &2

1. vaeTd: g8 n & fow
E(X,) = E(Sp) &l

2. 9HTad: g8 n & T
Var(S,) < Var(X,) gl

3. u & fav X, faeh g

4. p & fow X, odied gl

Let {X,,} be a sequence of independent
random variables where the distribution of X,
is normal with mean u and variance n for
n=1,2,... Define

n n
X =Z—?=1Xi and S =Z£ zl
n n moLai ) L

=1 i=1

Which of the following are true?

1. E(X,) = E(S,) for sufficiently large n
2. Var(S,) < Var(X,,) for sufficiently largen
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3. X,, isconsistent for u
4. X, issufficient for u

110. TR =Rl @A W TR Saer ari&sdar
HUelcd Holel ¢

fe(x)=m,—00<x<oo,—oo<9<oo.
A & X, X, ..., X, 3WFd AT
fAwrenr = T wfaed 1 6 F e

fearegar 3R & ¥ e fReareyar
Ui 1—a (0<a<1)&?

n(l a) n(l-a)

1 _X — tan , X1 + tan

[X1+X5 t(l-a) X1+X,

— tan )
2 2

+ tan ”(1_“)]
2
[X1+X, tan 5m(1— a) X1+X2

2n(1-a)
2 7 T tan 7 ]

tan ZE(I_a)] ,"/‘(

[X1+X+ X st(l-a) X1+X,+X
132 3 _ tan (7 1+Xo+ X3

’ 3 7
J
110. Consider a Cauchy popul ation with probability '
density function

—00<x<00,—00<9k‘9_0.
|

Let X;,X,, ..., X, be arandom sample frém the

above population. Which of the following

confidence intervals for 8 have confidence

coefficient 1 —a (0 < q < 1)’?

1 [%;, - tan ™2 /X, +tan —5—”1 —

7'[(12—0()]

fo(x) =

{l + (x — 6)?}’

[X1+X, tan n(1—a) X1+X,
2 il 2
[X1+X, 5m(15a) X1+Xp

74 i L1 2

+ tan

— tan

2n(1-a)
+ tan ¢ ]

[X1+Xo+ X3
L 3

52(1-a) Xy+Xp+ X
— tan (7 ), 12 T3tan

T an 2]

111. :mﬁ'rE & X, Xy, ...l,Xn AfeTRr 0 JFd TR
3791 Heid §eal Boldd F & foehrenm arm wh
IeRes dfaed & AR R T, i #Y 39
e § e fav X, >0 & e
gfagdst T, W 3maRa Hy:0 =0 1A
Hy:0 = —1 qie7or §aFear ) faanr| f@es
H T Hla-T Tgr g2
1. H, & 31N T, & deod F ¥ TadT gl

111

112.

112.

2. H; & A%y T, W INaRd I& ==
qdieTor 3rfaRrel B

3. T, W IURT & =& H; & vy

qEToT AR &l

Hy & 38 T, W 3URT & =

GEToT p-AT P[T,, < 9&d T,] ¥

Let X;, X5, ..., X;, be arandom sample from an

unknown continuous distribytion_function F

with median 6. Let T;, count.the number of i

for which X; > 0. Consider thegprablem of

testing Hy:0 =0 inst Hy:0 = =1 based

on the test satistic 7,,. Which of the

following are true?

1. the distribution of T, is independent of F
under H,

2. |eft-tailed test based on T,
“against Hy

3. left-tailed test based on T,, is unbiased
against Hy

is consistent

')4. left-tailed test based on T, has the p-value

MP[Tn < observed T},] under H,
¥

&
g
s
F

ﬁnl—rr‘mmwwwﬁaﬁ
=pet+ e+ e;i=1,..,n.
?:lgT €1, .., Ep 8, TTTAE. N(0,0?) IeiRo®

W Bl AR By AU By, F FeAdH T

-8 Ter 87
1 E(.él) =B
2. E(ﬁz) = B>

3. Var(p,) > Var(B,)
4. Cov(py,p5,) <0

Consider the following regression problem
yi=pet+ Bt + e i=1,...,n

Here €4,..,€, are ii.d. N(0,0%) random
variables. If B, and B, are the least square
estimators of B, and B,, respectively, then
which of the following statements are correct?
1 E(ﬁ1) =P

2. E(ﬁz) =P

3. Var(ﬁl) > Var(B,)

4, Cov(ﬁl,ﬁz) <0
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113.

113.

114.

114.

A & Xy, ..., X,, N(6,1), 6 € [-100,100]
q fAerer T e aefos ufdeedr § aur
Y1, oo, Yy IR &

v - {0 e X; <0

: 1 3fe Xx;=>0

7 5 9, aw 6, A, {X{,.., X} W
aur {vy,...,Y,}, W 3maRd, 6 H.E.3M &
fAfese wxa g1 O B Fust 7 ¥ Sl
e 87

1. limy E(6,) =6

2. lim, . E(6,) =06

3. O & T AR RS 6, gl

4. O &1 TH ARAL Rt 6, B

Let X;,..,X, be a random sample from
N(8,1), 6 € [-100,100] and et ¥y, ..., Y, be
defined by

v {o if X; <0

iT 1 if X, =0

Suppose 8, and B,, denote the MLEs of 6

based on {Xi,..,X,} and on {Y;,..,Y,},
respectively. Which of the following
statements are true?

1. limy,e E(6,) =6 .
2. limpo0 E(6n) = 6 8

3. 9 isaconsistent estimator of 6 £
4. @, isaconsistent estimator of A

A f6 gAN 9w AT n(n=>1) TH
refeosd gfdedl gefca ©

Zax? e A
f/l(x)z{mxe’1 , if x>0

0, |3
¥ ¥ I A A qE, AT 1 H TR
RO det & A BT Fue F § Fe-
SR 1Y

1. )% 999 dee T T de ¥

2. o i &F Holel & Hedl A 1 o
3TehoTsT T g duT 9% 3efad gl

3. ﬁT&%ﬂraﬁ&ﬂﬁW%é‘dﬁﬁA%éa
mwm%‘amagmﬁ?ﬁw%‘l
—Hsasrmsrwmﬂ'é‘r%l

Suppose we have a random sample of size
n (n = 1) from the density

_ ZAxe_’l"z, ifx >0
fix) = {O, otherwise

28

f

115.

If the prior of A is an exponential distribution

with mean 1, then which of the following

statements are correct?

1. the posterior distribution of A isan
exponential distribution

2. the Bayes estimator of A w.r.t. the squared
error loss function exists and is unique

3. the Bayes estimator of A w.r.t. the absolute
error loss function exists and is unique

4. the Bayes estimator of e~ does not exist

AW B X,,.., X, €044, deioed aRw §
N,(0,%) &1 #A6 & £ € RP, _f' )

(znszx-x-%) ‘cﬁ%:TE(ZX X! ) A

e Fuel F F -3 smaeasa: T &2
1. c =+
278N (TR X X))t tE FE-aE ded @

/ "I 0T T &

f

115.

116.

8 Usm<n-13%F fw XX XE) €

e (X, 41 X X)) £ Eacda: dfea B
myA )
J r
SupposeXs, ..., X, arei.i.d. random vectors from

N,(0,%). Let £ € R, E(X, ¢'X, X{¢) =
cand E(TL . X; X)) =4
Which of the following statements are

necessarily true?
1 c=+¢¢

2. 1T, X; Xf) ¢ follows a chi-squared
distribution

34X, X X) € and £5(T1,, 11 X X[) £
are independently distributed for 1 < n; <
n—1.

4 A=%

A 6 k @Hg § AW yA& A N 5%

AMAT &1 §H IoT kN oISeht 1 AL 3G u

FT Iheled FAT TEd &l W & &

1<n<N, dau @ a wfdagsd ArT=A13ir

X faamri|

|. @t kN @t # @, foar gfaeamda &,
AT kn &1, Th T Aeeosd Ifagem
fAeTel|

Il k Gt & & 9cds @ HAT n H1, e
gfaeaIa & Th WA Teieod Tiaeel
IGEICE
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116.

117.

117.

A fF Y aur Y, swaAw a|r At &

Fiedia gfdedl Arex 3y &1 @ # 4 -

q Er g2

LEYV)=u

2. EYg) =

3. o fAwat & wRor (V), o (V) @
FH g THaT ¢

4. afe g3y Tox AreT gATT § ar

TeRoT(Y) = weRon(Y,) &

Suppose there are k groups each consisting of

N boys. We want to estimate the mean age u

of these kN boys. Fix 1<n<N and

consider the following two sampling schemes.

|. Draw a smple random sample without
replacement of size kn out of all kN boys.

I1. From each of the k groups draw a simple
random sample with replacement of size n.

Let ¥ and Y be the respective sample mean

ages for the two schemes. Which of the

following are true?

LEY)=u

2. EYg)=u

3. Var(Y) may be less than Var(Yg) in sgme
cases "

4. Var(¥) = Var(¥;) if 4l the grodp ieans

are same ¥

Th TFT@H (v,b,1,k ), k=5% T |
Rt amet B N = ((ng)) e ez
g, S8l n;; = ith@ws # jth F Yac
g Fr e g, 1<i<v,1<j<b A=
5 C'=rl— NN foot & & o wh

&7 1\
1. wamﬁgﬁiﬂ@r 0 gl

2. N & sfd v gl
B.Wﬁywlym%‘l
4. € @1 3T 4b B

Consigier a BIBD(v,b,1,k,A) with k =5.
Let N 5((nij)) be the incidence matrix,
where n;; = number of times ith treatment
appears in jth block, 1<i<wv,1<j<b.
Let € =7l — NN*. Which of the following

aretrue?
1. C hasacharacteristic root 0
2. rank of N isv

29

118.

3. the above BIBD is connected
4. traceof theC is4b

TAT 0 W IRTAT T SfiaeT gLeTor 93T &
I FaUrEA gEGd WSl §1 aEgat
N [Aherdl AT Uh HAdeY ddd q 3ifhd
o Sma g1 afe | aeqd fawel g1 Sl
g U I Uh qd URA T >0 W w7y
ggTdT §, aledl A S 8 uge gedr ¥
YEANT Fh ST Bl Il WrEifETeh, a3t %
eIl ALY 6, 6L 0<9s_,,1ro‘%,2ga~?r
arefeom aT £ af frr Fue A @ S
e 82 ¢

1. 0% y'f‘r e 3fedea gL B

20 F 31 F 3k 3¥dca & g F{r

\

“Saegehar 781 ¢l
3. O 31 ¥ 37, I 3ur AT & a
95 0 T T IATHAT 3T B
440 FT 31 T 3T, I 3THr feaca & ar
! 9% STRARAT 1% HrY IRECH gl

118. fwenty identical items are put in a life testing

119.

experiment starting at time 0. The failure times

of the items are recorded in a sequentia

manner. The experiment stops if al the items

fall or a prefixed time T >0 is reached,

whichever is earlier. If the lifetimes of the items

are independent identicaly  distributed

exponential random variables with mean 0,

where 0 < 6 < 10, then which of the following

statements are correct?

1. the MLE of 6 always exists

2. the MLE of & may not exist

3. the MLE of 8 is an unbiased estimator of
6, if it exists

4. the MLE of 8 is bounded with probability
1,if it exists

forell gehrel & TATgeRT T IMTH rgar 1 = 2
gFd Th cadl gfhar g1 AW R o@Ee
IR (1,2) & R 99 X A R
H&IT X § aUr §AT AR (5,10) & R
YA I ATgh HT FEAT YV gl e 7 4
HlT-T e 87

1L P(X=0|x+vY=12)= (2)12

2. Xdu Y Td&T §
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3. X+Yyad 6 IgFd wOF gl 120. Consider an M/M /1 queue with interarrival
4 X — Yyraa 8 ;a__(_r @ & time having exponential distribution with

mean %and service time having exponential

119. Arrival of customers in a shop is a Poisson disribution with mean = . Which of the
process with intensity A = 2. Let X be the following are true? “
number of customers entering during the time 1 if 0<A<pu then the queue length has
intervel (1,2) and let ¥ be the number of limiting distribution Poisson (i — 2)
cgstloomer\jvﬁ_ntﬁn?%hdténlrllg t_he t'mf m:c)erval 2. if 0 <u <A then the gqueue length has
(5,10). Which of the following are true? limiting distribution Poisson (A — 1)
1L P(x=0|x+y=12)= (3 3.if 0 <A<y then the queye'length has
2. X and Y areindependent limiting distribution whichfis geometric
3. X +Y isPoisson with parameter 6 4.1f 0 <u <41 then the queue Jength has
4. X — Y is Poisson with parameter 8 limiting distribution which is géometrlc

i— -
120. ©& M/M/1 Fax W fRFEn, s

IREET THT &1 AT ~ & T TH

A
WO FeF § qA JaEA A 4 {
ATY Teh WA e gl @ed J F Sia-a /;n’ »
e 87 / i
1 aR0<A<pu¥ a $ar oer§ & QA | \
deat wart (u— 1) ¥ | ) |
2.3 0<A<pug d FAR d&T8 FHI AT g‘ﬂ F
deaT Tt (4 — )| » aa f
3.3I”0<A<ug d FAR a8 FT FHAE _
sea SAhE </
4, AZO< p< A% A FaR oo FT AAGT
dooT SatAd ¥ "
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[ FOR ROUGH WORK J
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