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2019 (1)
MATHEMATICAL
SCIENCES
TEST BOOKLET

Time = 3:00 Howrs Mercimpim Muvks: 200

INSTRUCTIONS

This Test Booklet contains one hundred and twenty {20 Part* A'+40 Part ‘B" 160 Purt *C”)

Multiple Choice Questions (MCQs). You are required to answer a maximum-of 15, 25 and

20 questions from part 'A’ ‘B’ and ‘C" respectively. [F more than required number of

questions are answered, only first 15, 25 and 20 guestions in Parts “A° ‘B* and ‘C’

respectively, will be talen up for evaloation,

2. OMR answer sheet has boen provided separately. Before you start filling up: your I

" particulars, pléase ensure that the booklet contains requisite number of pages and that these

are not torp or mutilated, 1f it s so, you may request the Invigilator to change the booklet

of the same code. Likewise, check the OMR answer sheet also. Sheets for rough work

have been appended 1o the 1est booklet, I

" 3, Write your Roll No., Name und Sérial Number of this Test Booklet on the OMR Answer
shee in the space provided. Also put your signatures in the space earmarked.

4, You must darken the appropriate circles with a black ball pen related to Roll

Number, Subject Cade, Booklet Code and Centre Code on the OMR answer sheet. It

is the sole responsibility of the candidute to meficulousty follow the instructions given
on_the OMR Answer Sheet, failing which, the computer shall not be able to decipher

|| he correct details which may ultimate ult im includin ection of MR
ANSW L

5. Each question in Part ‘A’ carries 2 marks, Pant *B’ 3 marks and Part *C’ 475 marks
respectively. There will be negative marking @ 0.5 marks in Part *A” and @ 0.75 marks in
Part ‘B’ for each wrong answer and no negative marking for Part *'C'. ]
6. Below each question in Part *A" and *B’, four alternatives or responses are given. Only one
of these alternatives is the “correct™ option to the question. You have to find, for each
question, the correct or the best answer. In Part *C' each question may have "ONE® or
*MORE' correct options. Credit in a question shall be given only on identification of
*ALL" the correct options in Part 'C’, _ "
7. Candidates found copying or resorting to any unfitir means are liable tp be disqualified
from this and future examinations.
8. Candidate shoutd not write anything anywhere except on OMR answer sheet or sheets for
rough work.
l 9. Use of calculator isnot permitted.

10. After the fest is over, at the perforation point, tear the OMR answer sheet, hand over

the ariginal OMR answer sheet to the invigilator and retain the carbon copy for
our record.

11, Candidates who sit for the entire duration of the exam will anly be permitted 1o carry their
Test booklet.
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ART/PART- A

e ware wEfen afa 7 owio g, aolt
AR a9 BF 0T ]| ks Wl T80 £
firg A # qear & fg B v W% afis ol
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I, g A fFERaIaTe

2. FMEp.BEzAaasTE

3. FmATqBus @ Siwe e

4. TE g g A v vl ol g A
[EEa: R

Balls are being rolled out with equal initial

speeds along @ frictionless, undulating

(wave=like) track in quick succession. There

is denser clustering of balls pround point B

than around point A. Which of the following

stutements 15 true’!

1. PointA s higher then B

2. Poinl B is higher than A

3. Points A and B are at the same  heights.

4.  Baulls reached point A first and then
point B

Foaft Fere 7 avr-srwp = = Rt &
e

i d2F 255
! t, 5 t,

e s s S 9T & oA & w0 H

Fera s P oy 2

1.a
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Velocity-time curve of a body is given in the
diagram below:

h e it

The diagram showing the accelerution of this
hodyvas a function of time is

1.,

i t t t
2.3

¢ LY ity t;
E 7




3

foreg o a1 g B e s 5 e =
ar e B & st Y 97 o9 aw

TEAT 27

Y

Figure A Flgure B

s A &fiw g ol
Frr g afE A ad
=4t o A TET B
AafrAdTafEma

P W

Wiiichi of the fallowing figures can be dinwn
without lifting the pen from the paper or

retrucing? 5.

figure A but not ligure B
figure B but not figure A
both figures A and B
neither figure A nor figure B

il

ABCD U e £ 3w AD %1 weniEg 0 21
TETE AR T4TCO O #wa P AT Q FE =
TEAEHAP =2 ApTITDQ = 1DC

p
A 8

o a =
AT ABCD ¥ S0 7 Frgs 0PQ ¥

4-C-H

. 4

. b
3. 8 |

e b2

>
ABCD 38 a rectangle and O is the midpaint
of AD. P and © are points on Al and €D,
respectively  such that AP =<A# and
pQ =1pe.

A - 3
o
B a

The ratio of area of the rectangle ABCD to
that of the triangle OPQ iz
I 4 '

3 8

. B
|y

= I8 ]

TS| (T TE) H AT T AT T R
aeft gty g e B i 5902000 S
Fresr i 8 qears: & Fewit s 37
I 609 2. 610
3. 709 4. 710

The number of digits vou have to type 1o
write all the page numbers of 4 book starting
from 1 (first page) & 2019, What is the
number of pages in that book?

1. 609 2: 610

3 Te 4. 710

o Pt %1 & 3 F afw TemEET § 91,
86, 81, 79 AT 92 Ik WA FTU THE G
TEEAT #owrarn w osfma 85 3 w3

TrETEw ° 39 e st fsr
L 83 2. &5
X B 4. B8

f student received the following marks in
the five of the six courses: 91, 86. 81, 79 and
92, Avernge of his marks in six subjects fs
£3: How muony marks did he receive inthe
sintly subject?
l, 83

3. 8

85
a8

]



7. BFraasdagata et 7 Rs5#

# 3=t ol oA 3 B wen v 8% W

weftery i e fadr B & &+ & A=

afr e i Ra S e a0 v 2 Fwe
e 15% wetar frem a2 A mar B At
T it 7w i e g A e 9

T e &
T 2. 20
3, 325 4. 30

Salesperson A’ sells an abject at a prige Rs:
5 less than fhe marked price, receiving a
commission of 5% on the selling price. The
same objeet is sold by person *B at a price
Rs,15 less than the marked price, receiving a
commission of 15% on the selling price. If
both A und B receive the same-amount in
commission, then what is the marked price of
the oliject?

10 220
3. 225 4. 30
tr ¥ ot iy i o 5 e

HaT e T ﬁg-ﬂ Fed g p i

uf 7= 61 27 7 afwm ET i (k<) |

qﬂﬁﬂmwﬁm-@iﬁﬁmﬁ‘%ﬁewﬂﬂz
Fig fra 2 =t et o e e S FE AT O F

ar - 31 1y e e e n

fhe e S

=K H T
- 1 1 1
2 reR 4 '_H‘+;

A ball rotites at @ rate v rotitions per second
and simultaneously  revolves  around o
stationary point O at' o rite R revolutions per
second (R < 7). The rowtion and révalution
are in the same sense, A certaln point on the
ball is in {he fine of the centte of the bull and
point (ot a certaln time. This configuration
repents after a time

il
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Bioe -
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10,

o Tam 7 AT WS A T 8§ w30
et 70 ¥ ¥ s B § whe s s
oy P 1 A H A A A0 W% AA BT
A 40 Y% St O 8 Rt S, & S
e as g

famdt | A B

5y 12 23

55 [ 25

S | 16 27

Sy 05 24
et Pl e e 822
fo Syl S e g
ERIN I 4 5y

There are two examinations, A and B in a
subjéct which are evaluated wut of 30 and 70

marks, respectively. In order to pess the

course the student has fo get a1 least 40 % in
paeal and ot lenst 40 % in B, The: followinz
are the marks of the students S, to 8.

Swdents | A £}
B EERE:
s, |10 |29
5. | Ve | 27
Sy |08 L
The only student/s to hive passed is/are
1. 'EI' 53 2 5_1; Sz-; 5.'
3 SN 4, 5

= A endf ® Fr % T A7 g w100
Tt 200 Tz F1 TE T A AT TE A
i g o wndt #1 e o A At

st o R s A

2. Fye WYER, TN ST ST A
AT P AT A

3. ForeT wrew, SEAT SHTT W A
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12,

Two forest patches have, respectively, 100
and 200 teak trees of the same age, Ina given
seayon, all trees shed same of their leaves at
randotn. The daily total collections of the leal
litter from the two patehes are expected o
have
l. nearly equal means, standard
deviations and coelTicients of variation
2. different means, nearly equal standard
deviations and coefTicients of variation
different means, nearly equal standard
deviations and different coefficients of
variation
4. different means, and standard devia-
tions but nearly equal coeflicients of
variation

Tk

Foreey 3 wrafT sy svarsr &7
I. 153 2. 121
3. 157 4. 10201

Which one of the following numbers is a

prime number?
l. 183 2. 121
S 4, 10201

YT (F9AT 7) T, 7L T97 7 WA A
2 ¥ wiA e e 2aiEr 2

=

Opening (Dowmng  Highest  Lowns
drmprice datepeice  price price
[ apell o Moy (7 dune

THH F AAZ A AT

I sty geg weft 75 F aftrs ol gar

2. i o wpEaw qEg # aaifaT
HeT A F WA WA

3. T WE H g aret oY 9% g 9
Faat % et & ofir F wgifirs st fed

4, s mEiPmysr ok Fiad E

4-CH

12, The graph depicts the petrol prices (in Rs.

per litre) for the months April, May and June,

|

5

B

Openiog . Chesing Highest Lovaresy
date price.  dats pice poce pricE

[Z] April I Moy [ dune

Pick the INCORRECT statement.

|.  The highest price never crossed 75

2, The largest difference between the
highest and lowest price was for the
month of June

3. Month of June showed the largest
decrease of price between the epening
date and closing date price

4. All depicted prices lie between 70 and 80

13. e & sray areft S aF g 8 24

Frarferdt A, B 797 ¢ & =l s w7 oen
ﬁ:ﬁ'ﬂff

B: =TF AT qEAT

C: e rar

A, B 791 C HH Faq uF 7597 2 A1
areft &7

|, =i s =it

i =T =R

i alrr =i wEn § £ Ftr T 5
T

&= Ll b

13. A wraveller to the town reaches & crossroad,

Upon asking residents &, B and C for

directions to a certain destination, he gets the

following respornses
Al turn lelt

B: do not wm el
C: go straight
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14,

15,

16.

If only one among A, B-and C is truthful, the
traveller

should go left

should go straight

should go right

will not be able to decide between
going left or right

-

wF AifEE T #T AT 3.4587 + 0.0022
WO AT At A RBaww # a3 g
Frer & & #t qftwy 7 amfam =9 &

I. 34567 2. 3457
3. 346 4. 3.5

The value of a physical quantity is measured
to be 34587 + 0.0022 Which one of the
following is the appropriate representation of
the result taking the errors in account?

I, 3.4567 2. 3457

3. 346 4. 3.5

SR e e L T R e R D
EL vt isas Cle e o ol L g
W|WAG &

I Faw ag

2. A7

3. FHTAT HATEIAN

4, 59

The cross-section along two  mutually
perpendicular axes of a solid object are a
circle and a sguare, respectively. The ohjeet is
|. atruncated cone

2. acylinder

3. arhomboid

4, acube

et gz 7 27 =T F A wT A A I OE
T 1 FW A TH AT AN F AL 97 A
e Wft dwar # avw g Ao & o
FwAT & Fg e o S
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16,

17

17.

I 7wl At dae S a

sifr 21

T F At §t AfirEay dwg gear

A

3. H W H EH U S A A
EATE A

4. FaiioE FTH g A

In a city, cach person has at least one hair on

his‘her head. At least two persons in this city

are puarantéed 1o haove exactly the same

number of hair on their heads if the

papitlation of the city

. isgreater than the maximum possible
number of hair on the head.

2. isless than the maximum possible

number of hair on the head.

has at least one pair of identical twins.

4. isgenetically homogeneous.

b

Led

T ST W 0T st s it R 5 e
st 81 Rrerge &9 & v e A w e
Fofrr smerr &) St et i wfor T
o At g1 21 AT F st & e A

T FHT AT AT 7

|, ST ST AT = W OE A0

2. ETH1 =0H #ET AT § 92 2500

3. T AT R ST A AR # s §
aErgrm

3.k g s of S mr A F e &
wH AT

A metal wire is stretched along its length,
Another identical wire st heated. The
resultant length 'of the two wires is the same,
What can be said about the diameters of the
two wires?
I, both diameters will have reduced equally
bath diameters will have increased equally
the hot wire has a larger diameter-than
the stretched wire
4, the hiot wire has & smaller diameter

than the stretched wire

W b



18, 3 oy wrar urE e ¥ ff sar ¥ At 1. 2.
o ATTATT ¥ i e w7 feamTer #1792

AT w9 (R 2 T AR ST A7

R N

4. xy

E_‘i;_ g L 19, Graphs A and B define the same relation-
é -!E ship between y and x forx, ¥ 0.
i3
gg oo 22 A B
I FMANMII ASOND ¥
Manth of the year 5
I, Oz T '
2. gAY —_— |
3. Sergd v 0 | ¥ 0 x
4 fearda mPaET R The y{aﬁnhle on the ordinate of graph B is
by = 2 X
18. The graph below shows the monthly average 3 ; e
y

rainfall and monthly average temperature 4t 4
certain place in India, Where is this place
HFrarit a7 | em g Ham &

= Bt (om #) =t 2077
E’;‘.—: wﬂf““\: : . 4 2, 42
% ' \h - 3 5 4, 5\2

IFM AMI) ASOND
20. Twao parallel chords of length 8 om and 6 em

Monthly Aversgs

Ralntall (2]

Month of the year
of a circle are separated by a distance of |
1. Onthe west coas| em, The ridius of the circle (in cm) is
2. Onthe east coast L 4 2 442
3. In the north-eastern hitls 4. 592
4

In the Himalayan foothills

19. ATATB U1, y A FH/A ¢, v>0 F

L
L

T B Ffegr AT g

4-C-H



HIT/PART- B

Uﬂit—l

- [~ RF e ey ool e A e Ry

W8 R w7

I, [Ar=graw g

2. f A Ay e g an @i afar
3 T x e RS P =13

4. famfaz 2

21 Let f2 B — [ be a continvous and one-one
function, Then which of the following is
true?

B
- 5

3
4.

22. 3f% g (x) =

[ isonto

[ iseither sirietly decreasing or striclly
increasing

there exists ¥ € I such that|f(x) = 1
[ s unboundey

7 *:1 X € [0,)TTn -+

ﬁ%wﬁ‘m#ﬂﬂ‘rmm%ﬁ

B

=

22, Leng.lx) =

Gn — 0 Tz af mw awe o

Yy = O % R

gnlx)—x ¥xE[0,m)

gn(x) = ﬁ;:- ¥x € [0,00)

X € [0,09). Which of

't-«"-JTr

the following is true ds 11 — o?

'-nl By

e

+ Gn = 0 pointwise but nol uniformly
Gn = 0 uniformly

D gnlx)—=x wxelD, o0

- @n(®) === Vi€ |0,)

23,

14,

0100 LR
3.(1 020 o] &0 5
g t g 2 e 20

: 3 0o
|
 Consider the veclor space P, of real

polynamials in x of dearee less than or equal
to n. Befine T:P; 2P,y by (T(x) =
_i'u Fleldt + M%) Then  the  matrix
representation of T with respect 1o the bases
{1, x,x%) and (1.2, 2% 23} is

0100 9
L e 1o 2
I 2 2 1o 3 0
i B8]},
0 2 g =
; 0 0 })
0 1 0y
g 1 'D @ 1 o 2
= a2t g 3 2
0 -2 o & g 2
C 00 3
.\l.

AR fy(x) A= A F1 st
(characteristic) FTETEET AT £, (x) — Py (x)
Foresr et 31 & Rora fre spafesft &9

3 3 4 3
s (z 'lJ % (2 3)

3 2y 2 3
G 3) (3 )
Let Py(x) denote the characteristic poly-

tomiel of a matrix A, Then for which of the
following marrices, Py{x) —P,i(x) is a

23. n ¥ FTAT AT I9A wW owrE (B ¥ 0 6

aretaw Agat f aftg aafe p, o e
oA TP, w0 =
ff{:}dr+f{x]wnﬁmﬁaﬁﬁm
{Lxx?) T (Laxiz?) ¥ B 7 &
=g F=mm &

0 10 0 E;g
1
Lild 95 0 210 2 o
T ] -

A-L-H

Cﬂﬂﬁsﬂn'[’?. 2
3 3 4 3
i 2 4'.) & (z 3)
3 (2 5) &6 2

B?

2
A (3

2 0 1
..(“9.
0 0 2
1
3

25, Ry & #aar e oo Bt a8

2 ()

o



25, Which of the following matrices is not
diagonalizable over B?

2 0 1 i
Llo 3 0 2.
(ﬂt‘.l_?) (11)
2 1 0 LK
3.0 3 0 4,
(nas) G 4)

26. T =g ft Fifr a2

I IR Ui O

I ol d R

boc2 gl 30 3

il A . B

1 2 3 4 b
;2 & 3
3. 4 4. D

26. Whatis the rank of the following matrix?

s e L

5 e

P &3 33

1 23 & %

g {80 AR Ji
. 2 2,3
3 # 4. 5

27, &% #7777 [0, 1] 97 AreEtas g T Hqaw
AT T FTa HHTE T VAT H
{sin(x), cos(x), tan(x)} F s==ifZa vV F7
ITAATEHT WA g WA R T R
R

o 2. Z

33 4. #HT

27, Let V denote the vector space of real valued
continuous functions on the closed interval
[0, 1], Let W be the subspace of V spanned
by {sin(x), cos{x), tan{x)}. Then the
dimension of over T s

nn el

33 4. infinite

4-C-H

28, BT VI w7t F ufbwan 2w (degree)

28,

19,

29,

ary a@gmel @ mfdw wRiE avh we
qeres vouz e wwe afoafie 2

1
(.9)= L Figlod

wEl fLgEV. mAMAE W= |
span{l —tZ 1+ 2y VE W W
=ifaw W g =t h e wt F Bm,
P & & i my wffer s g 20
. h T =0 = 8, h() = h{=1)

2. how B wm A 2, h(e) = —h(-1)

. hit) = 0 % v apafas g9 &
4, k(D) =10

Lad

Let ¥ be the vector space of polynomials in
the variable ¢ of degree at most 2 oyer R, An
inner product on V is defined by

1
{f.g)= J; f(B)glt)de

for f,g € V. Let W = span[1 — t%,1 + t%}
and W be the orthogonal complement of W
in ¥. Which of the following conditions is
satisfied forall h € W7

I. his-an even function, e, h(t) = h(—t)

. hisanodd function, i h(t) = —h{=Z)
. h{t) =0 has a real solution

. k(D) =0

e st 7 | W1 A 87
I {x-E R| log(x) =-§— frdip.gen ﬁiﬁv}

. {x & Rl(cos())" + (sin ()" =
1 fodft nen ¥ Fm)
g {x € Rjx= In_g(E)ﬁTﬁﬁp,q € Nﬁ?fi’m}

. |x € B cos(x) =2 Bt p,q € M ¥ FAm)
{ :

aa Aad - P

It

L)

.

Which of the following sets is uncountable?
I [.-r € R| log(x) =-§ for some p,q € RI]
. [eE R|(cos(z))™ + (sin(x))" =

1 for some n € N}
: [x € Rjx = Jng(s} for some p,q € N]

I

Lo el

: [x € [&| cas(x) =E forsomep, g€ H]



30.

30,

3.

5.

3.

r{mﬁ'ﬂﬁ{aﬂ}ﬁﬁwﬁﬁm
~(—1}" f- 1), wr e
b= Y ay ¥n €N
=1
A e # Fwtgar e 27
1. limy by =0
2, limsuppam by > 1/2
3. liminf, e by < —1/2
4. 02 liminfye by < HMSUPRac by s 1/2
Consider a sequence

g} @, = (-1 (3= ). Let

"

n
hnsz;':k ¥n en.
k=l

Then which of the following is true?

E T ol

2. limStpy..ce by > 1/2

. liminfamby, < —1/2

0 < liminfyae By < limsup, e by =

4l

1/2
e & & A A

1 S, S aftrardt i 8

A aﬁrﬂTﬁ%

B S TR

- 'Eﬁuzﬁﬁqm—:ﬂ;wmrﬁ%

Lid  bd
b

el

Which of the t‘nilnwing is true?

I E‘,’fﬂi{ =17 does not CONVErge

: 'E,,ga,'lﬂ Eon\ri::gcs
E:;l,lgzj_ WL Py T {m-!—n]l ﬂﬂn‘rl..l‘gcs

Tt

LH

4. Lmui T m diverges

neNFFo FEAdasmaraw

. W-ﬁ}# g RS n
¥ Forara avar oy

2 m—ﬁ{# daa; affaET n

4-CH

11

I v+ 11— > 1 FaEE g

4. v+ 1= = 2 Faaa TEaarms n
¥ s Ao
32. Forn &N, which of the following is true?
. Vi 1=va> ;,—L for all, except
possibly finitely many'n
2, n+1—=yn< %ﬂ for all, exeept
possibly finitely many n
3. vm A+ 1=+ =1 forall, except possibly
finitely many
4. i F 1= =2 forall, except possibly
finitely many n
Unit-2
33, Pt areafas #en o > 0 % B, Bog a

33

T B 57, B ot 0,00+ ia 97 #1
afz A7 FraraAl R # sbEEE e 2
AT oz sy ar=fEE sy Re(z) & B ar
T AT . Re(z) de FTAFAE
10 2 3=

G

2 4 . 3ar

3. fa 2
Given a real dumber a > 0, consider the
rriangle A with vertices 0@, a-+ig. If A is
given the counter clockwise orientationy then
the contour integral § Re(x) dz (with
Re () denoting thereal part of 2) is equal 1o

! i g
1. f . i

R At
3. ia 4. e

fit = ¢ AT AEs deEiE e g

Elmz_.ﬂ]f(ijl = oo 79 = # H AT

| f st 2

2. f ¥ smfefaams g v £

3, @rftrs # 5ifers, £ oA s 2
Tl

4. Faraears =9 7 a9t (nowhere

vanishing)
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35.

35

36,

Let f1€ = Cbe an éntire flinction such that
limy o | (2)] = - Then which of the
follpwing fs true?

I, [ i= constant

2. f can have infinitely many zeros

3, F <an have al most finitely many seroy
4. [ is necessarily nowhere vanishing

Faedt dft qoif n = 1 % T

d(n) = n % s el £ e

vin) = rt'i_? i Bl B e B A s

w(n) = n F TZFAT F ATG T FATH

WTHHT £T F=T

[FETETIT: wfE AT 2, A

d(p) = 2,u(p) = vip®) = L, wp*) = 2|

I, #1fFn = 1000 79T win) = 2, 79
d{n) > logn

2 Trn & B od(n) > 3V

3. 77 n s AT 2Y < d(n) < 2900

4, 7% win) = wlm), 73 d(n) = d{m)

For any integern = 1, let
d{n)=-number of positive divisors ol n
v(n) = number of distinct prime
diyisors of n

w{n) = number of prime divisars of'n
counted with multiplicity

[ for example: IF p is prime. then

d@) = 2,v(p) = v(ph) = 1, w(p*)=2]
1. ifn = 1000 and wn) =2, then
din) > logn

there exists 7 such thatd(n) > 3vn
for every n, 2800 < d(n) < 29
if wln) =w(m}, thend(n) = di{m)

6= {(E )iben se [-—L+1]}
79 = # Far-ar Fm 27
G & T T AT FE AT .
G 3 A F st Araf g A 2
G 7777 3qum ¢ 77 famohfia &
G O e e S T R

A L b

b =

b

36, Consider the sét 'of matrices

- {(El ?). hel, s€E l—1.,+1-]}.

4-C-H

12

3.

37

38,

Then which of the following is true?

1. & formsa proupunder addition

2. G forms an ubellan group ooder

miultiplication

Every element In € is divgonalisuble

over C

4, G is a finitcly generuted group uider
multiplication

13

R @1 afd ¥ arg ww R s e A
fret 3 & s wew 7
| af% R 7 i s ] 2
AREAE
2. otz R & ghfmrs g 2
7T R g 2

3. AR TH PLD. & 79 R # AT G4 F
ATy TEET PLD. 2
4, =T% R auew o9 &, Baf o EaEEs

AT §, A R AT

Let R bea commutative ring with unity,

Which of the following is true?

I, IR has finitely many prime ideals, then
R is.a field

2. If R has finitely many jdeals: then R is

~ finite

3. IFR jsa P.LD., then every subring of R
with unity is a ' L.1D.

4 IR is.an integrl domain which has
finitely many ideals, then R is a field

A %1 atfeatos wui2 X Fr yfi ageas

e R R R E I R e e

Loafe A s 8, 0 Sory dae A s
] W HEAZ A g

2. afz A vastmz &, 79 o HETE A T
ik

3, AfE A Hag 2, T T ST S
w9 ft Jag 1A

4, g ATesag & A TR AT AR S

Let A beanonempty subsel of o topological

spacis X Whiclial the following stateiments

is true? '

I, If A ls connected, then its closure A is not
necessarily connected

2. If A is path connected, then its closure A
is path connected



3. 1T A is eonneeted, then jts interior is not
ngcessarily connected

4. It A is path connected, then its interor is
connected

39, 7f (= V=1 wiﬁf:'aﬁ.ﬁwii;s
mmﬁwﬁwﬁ’ﬁﬂmﬁﬁcrrﬁ.ﬁ
.!" =1

. ~:z;z_ 2. :rr_-fZ-
3. —% 4, m

Let € be the counter-clockwise oriented
girgle of radius 5 demred at [ = V=1 Thm'a
the value of 1',111.‘: contour inlegral §: s

b =2 2 w2
} =n 4 n

a9,

a‘l

40, f(£)=e" A fFowm ww 0 - €7 5,

Fesy # & Fraa s 39

L fl{z € C |zl < 1)) 7= B age 78t
3

2, f({z € G:z] < 1)) 7% Fgw wysay wf
-4

3. [z € C:lz] = 1)) 7% g FH=T £

4. f({z € ©: |z| > 1)) F Hyions ey
YT

40, Consider the function f: € — € given by

flz) = e*. Which of the following is false?

L fl{zeq TH_J == 1]) i not an open set.

2. fllz€& €:|2| = 1]) is niot an open sel.

3. (=g izl = 1]) is u closed sat,

4. flfz€ € |z] > 11) is an unbounded
open set,

Unit-3

41. S PDE e Rsrew

Py) St vever L0 o

dxdy
Q(x.;.r}-aﬂ.—,;t 4 =="“+¢d*— =0

A-C-H

41.

AP AT Q A = A AveA R o
e agE £ s o 3 Fia-ay e 20
| HT R >0 % poE

{(x, ) € M5 x? 4+ p* }R}ﬁ?ﬁﬂ%ﬁ?%

2, AT R > 0 phE

((x.y) & B x? + p* > R) % sif==ts
=

TR > 0% % PDE
[(x,y) € B x? 4 y? > R) 7 goawifis &
TR > 0FFFPDE
{(xy) € RE: x? + y? < R # FAfAqr=tas
7

Consider the PBE

o

-

. % . a3 ayh o a7u
Plr.y) e+ e er TL 4
iy du
O(x, ¥) 5 e +£-V e 0,

where M and () are p-c;l.ynnmm_lg_ in o

varightes with real coefficients. Then which

nf the following-is true forall choices of P

and §7

1. There exists R > 0-such that the PDE is
elliptic in [(x,¥) € BRE:x2 + y* = R)

2. There exists R > O-such thit the PDE is
hyperbolicin [(x, ) € R*: x* 447 > R)

3. There exists R > 0 such that the PDE is
parabolic in [{x,y) € B*: x? + y* > R}

4. There exists R > 0 such that the PDE is
hyperbolic in {(x, ¥) € B x" + 3° < R}

aFETr
T
3‘: ’:‘; T x, 1) € (0,1) % (0, %)
u(x, 0) = sin nx, xE(0 1)
ity =il e =8, € {00}

-4
I, T (%, 0) € (0,1) % (0,00) 7 FF
ufx, t)y =0
2, f::m{x.'r} €(0,1) x (0,0} F T
:—:(xf:] =0
3. efulx ) FTEAF (x,0) € (0,1) x (0,00)
T Rrafas 2 _
4. VAT (x,t) E(0,1) % (0,000 2 5
wlxit) > 1



42

44.

Let u he the unique solution of

2
‘;_1: = 371; where (x. L) € (0,1) % '{ﬂ_,o:}
ulx, 0 = sinmrx, xE(0,1)
uf ) =u{l,t) =0, t € (0,)

Then which of the following is true?

I, There exists (x.£) € (0, 1) % {0, =) such
that w(x. t) =

2. There exists (x,£) € (0, 1) % (0, 0] such
that 2 (x, £) = 0

3. The function e*u(x, t) is bounded for
(x, £) €00, 1) = (0=)

4. There exists (x, t) € (0,1) % (0, 00) such
thatux, t) =1

ST TATTANT Wai o [ I g0 o 97
ars

X 4+2my —2Zmz=1

nx 4+ -+ nx =3

2mx +2my + 2 =1
H=T m,n € L. 9T ofF s tiE A+
fom, =fm sfimfea @l afe o B s

l.om3+n=73 . m=n
3. m<n 4. m=hn

. Consider salving the following system by

Jacabi iteration scheme

x4+ 2my—2me=1

i+ y+rnz =2

2mx +dmy+z=1
where m,n €&, With any initial vector, the
scheme converges provided m, n, satisfy
LLm+n=3 2. m=n

3. m<n 4, ‘m=n

e x* (1) T8 T 2 97 = T w0
AT T AR

1
x) = f [x2(6) + £%(e)]dt

(1]

T4 x(0) = 0,x(1) = | Hg= T &N AW
(3 s d
Vi e
| o Z e
3. \'l; ] 2-\?;
1+ itde

4-C-H

44.

45

Let 2" (t) be the curve which minimizes the
functional

J@) = f L) + 22(0)]dt

satisfying 2(0) = 0,2(1) = 1. Then the
valug of x° (z) Iz

[ Y& 5 2
T+ 1+

we e

3. T+2e % 1+28

afz ytx) =[5 (x — Op(t)de = 1 FTUF
7oy 21 At P i & v e &

| oy mifra & ot R s T

2.y, RE st &

3. ‘[R y{x]‘dx-r:m

b ‘rﬁ :-*m

Iy s & solution af

y(x) = fo e = )y(e)de = 1,
then which of the following is true?
1. s bounded but not periedic in B
2. y'is periodic in B
3. ylx)dx <

+ 'rﬂ:,f(.ﬂ

wferer f o filg s=awe sl Pavrs
k =vet s % o T e &) sl e
gar frr s gemeiEe o el (e) |
qur £ ot aredt 4few ¥ &y v, wft & uw
A 97 FArE o @ f1 afy z=ema &
feuz sorreft % Feafd ¢ 91 savfres Fdoie
ﬁmﬁmmmmmwmg

. -i-qf -—;(Ei’- gt}

2. Z¢? -Eﬁi‘ — vgt)?
3. 4%+ (0= vet)

4. -f_qz 3 £ (g — vot)?



46.

47.

47.

Supposg a point muss m s attached 1o one
end of a spring of spring constant k. The
other end of the spring is fixed on u massless
cart thal is being moved uniformly on a
horizontal plane by an external device with
speed vy, [T the position g of the mass in the
stationary system is taken s the generalized
coondinate; then the Lagrangian of 'the
system s

I 4%~ 504 = v
2. ?#2 - -El:q = pt)?
3. 2424 5(q — vo)
4 T4 +5(q —vo)*

TRy () - 2y(x) =0, y(1) = 1.
y.ﬁi]_l = 1 &1 &4 y(x) 81 91 y(3) T WA &

| I3 3 1
v 1
3: 21 + i3

Lt y’{-.'r.'} be the salution of
25" (x) — 2p(x) = 0, y(1) = 1, ¥(2) = 1.
Thtq the value of 31(3) is

1

1. n T ]
17 11
3. 21 S5

frr 4 % o mefter v/ () + Py(x) = 0
F ¥(0) = y() 4T y'(0) = y'(r) T HT2
ﬂrﬁr;’q W= B 2T I A T O
HTH

I, A= i"-;—‘ a=1,2..

L A=2nn=12.
JA=nn=12.
. A=2n=—1 n=1,2,..

The positive values of A for which the
equation 3" (x) + A%y (x) = 0 has non-trivial
solution satisfying ¥(0) = y(m) and v'(0) =
y'(m) are

I.

2
A= =12
Ld=2n-1 n=1;2,.

4-C-H

-

15

Unit-4

49,

49,

afs Xy, Xp Xy Ny Ko Fere sie word A

i id. FTgTemT W g ar

P{X.’ b | .Ez }'..1'3 - _x_‘ = X5|x1 =
mﬂx({ll‘¥2-13nx.pxl;}}.ﬂmz

I, 2

e e
I-'-'_tb-a LA

3 4,

Lﬂ xi.x;.xal -:f.jlxs bﬂ' I-[,d- m-“dﬂm
varinbles having a ‘continuous  distribution
fumction. Then

P[X; > X:‘_ :}X“ }'x* }X;,I..’f; =

max(Xy, Xz, X4, Xp X3)) egunls

L. 3. 2
5

3.

2w e
2 O
I

STEFAT #ATE (0, 1,2, 3,4} FTAT HIHTT AT
a1 T Frv wowr arsgE & a7 o fa=r
e

0 1 2 3 4
o/1 o 0 0 0
L1/3 1/3 1/3 © 0

P=2| 0 1/3 1/3 /3 0
3\ 0 @ /3 1/3 143
4\N0 o 0 0 1

H Limy, o, pi T HIA 2007

T 3 =
k| F

30 4. 1

Consider 8 Markov Chain with state space
10,1, 2,3, 4) and transition matrix

0 1 2 3 4

.2 o 6. 0 0
1{1/3 1/3 1/2 0 o
P=2| 0 1/3 1/3 /3 @
3l o o0 1/3 1/3 1/3
#vi@ o 90 B8 A

Then lintyy e pg] equals

1
b= 2
S i

— P | =

3.0 4.
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S1. AR f(x) 91 57 A0E AT F §
S =ce™, xER.

¢ % T 7 T [ i e e

Fra?
e o=t
Fla/4) TL/4)
2 x 1
N TV al'(a)
51. Consider the function [/(a} defined as
flx) = ce ", x €M _
For what value of € is £ & probability density
function®
i 2 - B
YRy = T{tse)
3 1
3 FLLLRS % 41'(4)
52, #f% (x,Y) Rse yar=t 229 F A w6

Wal WUy, iy, WAE FEEE ay, 0 99T
HE A=A AOTE p B FRZT AT AT AT
T4 T Hymy = o, T 8 Gefi
L Xs491 ¥

2. XFarX-¥

3. X +Yaury

4, X +¥YaqmXx-v

Suppose (X,¥) follows bivariate normal
distribution  with. means: gy jg. standard
(deviations ey, oz and correlation coefTiciom
g, where ‘all the parameters are: unknown.
Then ‘testing Myt oy = & 15 cguivalent to
tésting the independence of

. XNand V¥V

. Xand XY

X + Yound ¥

X4+ VandX - ¥

A b —

AIEH TS0 ArgiaE A A= pdl F
= # 7 o s 2.

1442

filx) = {aongen — 0 SES00>0
n. .

o

U A 12, —54,26,—2,24,17, -39 1
el I A e 0o o 1 02 7 e e o 1

4CH

53.

I 12 2.4
326 4. 27

A randam sample of size 7 is drawn from &
distribution with p.d.f.

1437 |
fo ) = {3t —2=x<l, >0

0, otherwisp

and the obsérvations are

12, 54,26, —2, 24.17,—39. Whit 18 the
miaximum lixelihood estimate ol ¢7

I 12 2. 24

3. 26 4. 27

o Xy, X, Y HTEG | T GHEN | AT B

gaTTE: dfed arfas 59 51 0w S
e wr o B N et Ay 97 8,
SEmareg 2 & i X X - F =g 2l e
Xy + Xy o Xypy T WO

I, 3 24
35 4. 9
Let X;, X, -« be a sequence of indepéndent

normally distributed random variables with
mean | and variance 1, Let W be a Poisson

randam varigble with mean 2, independent of
Xy Xa o Then, the varfance of X, + X, +
oot Xy I

L led
£ b
ol

L. 4

= 9.

™ AT eE AT (X, V) F v e

A1 AHEAY | U A T aavaa e

w7 famrT 7 W= ¥ % X 07 gurEan A

SFAT FH ooy THIAAT (g, iy > 2) FH i-th

aaeEd (i =1,2) F FEpTAW TR A

AR AW AFAA [, ATA ATEX 0y + 0y T

sarfam At wt =S 9 s, wE

a2 f > % > 0847 e | wwam e
L fis < fo <y

o B AT I (o, ), T et B T £,
AT By + fip 7 sfien 7 8t e

- By T W (B ff,). F ATET I ARAT S

4. f, FOTEE ST HEAT E

[ )

b



55, There are two sets of observations on a

56,

57,

7.

random vector (X,Y). Consider a simple

lincar regression model with an intercept for

regressing ¥ on X. Let f; be the least squares

estimate of the regression coefficient

obtained from the ith (i=1,2) set

camsisting of n; observations (n,.n, > 2).

Let iy be the least squares estimate obtained

from the pooled sample of size ny +my . [t

is known that fy >/ >0, which of the

following statements is true?

L < flo<h

2. fi, may lic outside (B2 £,). but it cannot
exceed B+ By

3. fiy may lie outside (s, B, ), but it cannot
be negative

4. By can he nesative

X, war xz xg.mqvxlkufﬁ-ﬂf
HeEHEY I &) ﬁwﬂ‘%wmh
rl_za -——-'ﬂ3 r1£34 =07
Tui—n'? rlﬂ,‘ = 03

9 I“sz = 0.3, r:lz::‘ =07

Tiys = 0.7 rpge = -03

o

SuUppose ry g4 and 1y 334 are sample multiple
cm-m!unnn coefficients of Xy on X,, X5 and
X, on Xy, Xa, X, respectively. Which of the
following is possible?

|. '-"]_'-_-3 = "_'['13. Tyagq-= ﬂp?

2, Fas= 0.7, Tads =03

3 M = 03, 152 =07

4. My = ﬂ?. Tygng = —0.3

ATEF = 2F THA BN = 4 wréy Fr awie
# Bt wpn wfesrm B ardw %
HATTEET MR F 3an & ey ot
& el wifamard Aty % A o §

ir: 1 2 3 4
04 02 02 02

=r:1% izq;ﬁz | % ufFfe gr f ofiear
2. 06

3. H.'i" 4. 0.75

A sample of size n =2 is drawn from a

popuiation of size N'= 4 using probability

proportional o size without  replacement

sampling scheme, where the probabilities

proportional to size are

4-C-H

S/06 CRIE/19-4 CH- 2A

17

59,

.89,

i 2 3 4
p 04 02 02 02

The probability of inclusion of unit | in the

sample is
I. 0.4 2. 06
3, 0.7 4. 075

avt f () =1 Brrdt wrer f=if+in
& w1 fy, T fowne Bl wave a2
Frror N, 2) 390 N(ip,Z) 2, w@fs
m=(1) = (23)Tre=r 2x2
AT AregE 2 9w P F 9 e g ad
27

L. X4 Y WA ey it §

2, X1V WO dEAa A §
5. X waT Y SuEHdE ¢ e A a8
4. ywary =g :

Suppose that (ﬁ) has a hivariate density

f=5fi+3 fay Whete f; anid f; are respect-

ively, the densities of bivariate normal distri-

butions N (i, £) and N (g, E), with

iy = G) fiy = (_}] and T = Iy, the 2 x 2

identity matrix, Then which of the following

is correct?

I X and ¥ are positively correlated

2. X and ¥ are negatively correlated

3. X end Y are uncorrelated but they are not
independent

4. X and ¥ are independent

IRYT T 2 = Sx + 2y w7 e duet
¥20y20xz2y T 2sx+y<4 F
qrer b 7 &

1. 14 2.
3.25 4.

20
a7

The rhaxhimum vallie of the objective
function 2 = 5x + 2y under the linear
constraintsx = 0,y =2 0.2 = yand

Z=x4y=4dis
. 14 2. 20
328 4, 27



60.

Feft g Pt St amar T @ 30
mﬁlﬁm%mﬁaiﬂwﬁah‘{

sredt #1 %79 uw W Bfes wow &1 fiw
werdt A, B, C 57 30 9T ¥ 34l 51 =y
#Y @ agtaw wd §1 A
f&mﬁﬁ*uﬁsumﬁt%mw
ar i wfarar

l. 60~4 2. 30~
347 4, 4750

There are 30 questions in a certain multiple
choice examination paper. Each question has
4 options and exactly one is to be marked by
the candidate, Three candidates A, B, C mark
cach of the 30 questions at random
independently. The probability that all the 30
answers of the three students match each

other perfectly is
1. 6074 2. 30+
1. 4'_?*-30 4, 460
ART/PART- C

Unit 1

6L AR f(x) = [P Sosdt AP A
St a7 22
. R9T f ofas 2

62,

2 R9E fHaag
3. nwrnﬁqﬁmﬁaaﬂg
4 BT fEAT AR &

11

Let f(x) = [[” S5 dt. Then which of the

following are true?

1. f is bounded on R

2. [ is continuous on R

3. [ isnot defined everywhere on R
4. f is not continuous on R,

*

{xey } woTeRE ATEATRET T S 81 3fE
¥n =I§§:€riﬁ'ﬁﬁiﬁﬁmﬁmﬁ?

I wf% {3, ) SETE AT (x,)
Fhmrfr g

2. afe fx,} wBard & 47 (v, ) afvarfi 2

3. A% {xy, )9l &7 [, ) Frafraz 2
4. afz {y, } Pz &5 (x,) Fiaftas 2

4-C-H

18

 Letf(ay={

62. Suppose that (x, } is a sequence of positive

reals. Let yy, = fx; Then which of the

following are true?

I. {xn} is convergent if {3, } is convergent.
2. {¥y ) is convergent if {x, } is convergent.
3. {7, }is bounded if {x, } is bounded.
4, {x,) is bounded if (3, ) is bounded.

"

_ [xsin(1/x), xe(01]%Fu
”")“{ 0, x=0%fw
74t g(x) =xf{x)for0 = x < 1§, Mt s
i 7 A
|, f uftaz Reawamr 2
2. fufrag B amr 98 2
3. g fiEg o g 2
4. g ultas fsoramr a8 2

x s!n{l!.r} forx € (0.1]
f, forx=0

and g{x) = xf(x) for E_E x < 1. Then
which of the following &re true?

I. [ is of bounded variation

2. [ is notof bounded variation

3. gisof bounded variation

4. g is not of bounded variation

a<c<bh, fi(ab)— R FT da0 "+ IFX
£ 31 (a, b) \ {c) ¥ 72 Fig we sty qr
dr e m oA asw Y
q 87
I, c97f srawadtr #
2. ¢ 97 f T SAWEEATT TIAT HEAF AL 5
3. oME f SAeeATT # guT
nm_x-—-c f'ix) = f(e)
4. c 9T f FFFEAE & A £ (0) AEes
FIH limy., f(x) T E

Leta<ec<h, fi(a b)— R becontinuous,
Assume that [ is differentiable at every point
of (ab) \ {c] and £' has a limit at ¢. Then
which of the following are true?

. fisdifferentinble at ¢

2. f need not be differentiable at ¢

S/06 CRIEM9-4 CH- 2B



65,

65,

b,

67.

3, fisdifferentiable at ¢ and
e £1(x) = f'(c)

4. f is differentiable at ¢ but [ {c) isnot
necessarily imy_,. f'(x)

F: R — BT Agranm www v e i

mmF%mm?ﬁawirmt
A
30 4 B\Q

Lat FiR—-Rben non-decreasing function.
Which of the following can be the setof
discontinuitics of F

I & 2. N
3.9 4. R\Q
fiR? — m?

J(xy 2, 25) =

(e*2 cosxy, e™siny, 2x, - £O8 xq)
fRar o & Femar Rse s 5 =

(O x20x35) € B (x4, 205, 265) F HViST Ty
=Ty A R fy R vt
gL A A i g B

I E=R?

2, B £ .

3. Ewvitw S m? A 2

4. [(xpxz;g) ER*x x. € R] E ®13fam

ERGL

Let 2 R? — B3 be given by

f{-'"pfzrxﬂ.= :

(e cosxy, e¥sin x, 2%, — cos x,)
Consider £ = [(xy, %5, %3) € R: theré exisls

anopen subset U around (o, 22, x4) such

that fly is an open map}. Then which of the
following are true?

. BEi=R?

2. Eiscountahle

3. Eis not countable but not B3

4. [(xi;xg.’-;) €M%y, &5 € JR.I is a1 proper
subset of B

Xt oty w7 frer § 3w
Farr

4.C-H

Lo X imr afew d & f (x,d) oo &

2. Xty s d & % (X, d) 7of
TE &

3. X lmr e d g B (x,0) dem

4. X T AT f R (x,d) e
et

67. Let X be a countable set. Ther which of the

following-are true?

I. There exists u metric d an X such that
(X, d) is complete

2. There exists a metricd on X such that
(X, d) is not complete

3. There exists a metric d on X such that
(X.d) is compact

4. There exists a metric d on X such that
(X, d) is not compact

7 RS R A et
L(R™) w2 & 47 af% Ker(T) @i T H
A8 (a7 wate) i 58 57 fer & o
A9 &
I T FTE T e LWS)\(0) & i
(T) = Ker(T)
. THTFTE T € LORS\[0) 7 & Fr g
(T) = Ker(T)
L TETEE T € L(RS)\(0) & f¥ o
(T) = Ker(T)
- TETHYE T € LIRS)\(0) 75T 8, B ¥wr
(T) = Ker(T)

Let LUR™) be the space of R-linear maps

from R" to R". If Ker(T) denates the kernel

(hull space) of T then which of the following

are true?

I. There exists T € L(R5)\ {0} such that
Rangs (T) = Ker(1")

2, There does not exist T € LR*)\[0) such
that Range (T} = Ker(T)

3. There exists T € L{R®)\{0) such that
Range (T) = Ker(T)

4. There does not exist 7' € L(R®)\[0) such
that Runge (1) = Ker (1)

£

Lid

-9



69,

T4.

7L

s £ o ofe fafe afw e v 2
qqr TV -V ew 9t 8 T IR
S AT 7,V = W, T W = V5
T=T,oT, 50 7z Frar s swar 2 & W
frfire Pty wifor s 3 awr

1, T, 7T Ty StAT STSGT2% &

2. T, AT T, a7 A 8

3. T, AETEE S, T T 2

4 T, oS, T, A &

Let V be a finite dimensional vector space
over W and T:¥ = V be a linear map, Can
you always write T = T o Ty for some linear
maps TV = W, T W =V, where W is
some finite dimensional vector space and
such that

1. both T; and 75 are onto

2. both Ty and T arc one to one

3, 7, is onto, T3 is one 1o one

4. T is oneto one, T {5 onto

A = ((ay)) % 3 x 3 Afbwy argE 217 |
et T E AT

1, det(((=1)"*ay)) = detA

2. det(((=1)"*/a)) = —detA

3, det({(y=1)* ) = deth

a. det(((v=1)"ay)) = —detA

Let A = ((a;)) bea 3 x 3 complex matrix.
Identify the correct statements

. det(((=1)'*ay)) = detA

2. det{((—-1)*/a;)) = —detA

3. det(((V=1)"ay))) = detA

- det(((V=1)"q)) = —detA

o

pY) =g+ ayx + o+ agx" B 21

s (Fefh) 7 sr=eAT S Wl FEIe
400 = [Xpt)dt, r(x) = L p(x) T
frame s afz v 1 x F ol aged #
et iy wte W o A1 e 4 31N
Gl

I q mar rV # Hasm =T

2, g AT Vi T T

3. qaar v s PR At 2

4. qaar r 6 s Fogh # a0t 8

20

11, Letp(x) = ag + @y x + -+ a,x" bea non-

constant polynomial of degree n = 1. Considet

the polynamial g(x) =[5 p(e)dt, r(x) =

%p{x}i Let V denote the real vector space of
all polynomials in x. Then which of the
following are trug?

. g and r are linearly independent inV

2. q tnd 1 are lincarly dependent in V

3. x™ belongs to the linear span of g and
4. x™** helongs to the linear span of g and 1

72. ‘M, (R) ST R 9T n xn AE B ITG T

%Iﬁﬁﬁﬁiﬁﬂ'ﬁﬁnzlﬁﬁﬂgm@
| T g A, B EM,(R)THAE A F
AB — BA = I, W& [ nXn TowaT

il Rl

2, TEA,B € M, (R) 74T AB = BA BT a1
R 77 A Freft Pt 2 af sie e

- yfr g ot B ooe Bt

3. ufz 4, B € M,(R), Tt ABT9T BA
5 aifea agws UE-AH 20

4, uf2 AB € M (R), 57 ABTUTBA S W
i srfirsreafieg 7T (elgenvalues) 6 A9
Gl

72. bet M,(R) be the ring of nxn matrces

aver B. Which of the following are true for

everyn = 27 _

I. there cxist matrices A, B € M, (R) such
that AB — BA = I, where I denotes the
identity 71 % 1 matrix.

2. ifAB € M (R) and AB = BA,then
A is diagonalisable over R if and only if
B is diagonalizable over R

3. ifA, B € M,(R), then AB and BA
have same minimal polynomial

4. if A, B € M,(R), then AR and BA
have the same eigenvalues in |

73, vE g A= (ay),, 1 SLISSTE

fasmr st wmama s m,zﬁm,m

ngny € M. T4 frey # & P A TR

srATeR AT S g
Lomp=iadtE=1,2,3,4,5 % ‘f
2 ny <Ny LS Ty
Lomg=ny=-r=ng

4, 1y >=ng > > Ng



73, Consider amatrix A = (ay)

74,

74,

T3,

21

Ex5’

where ny, 7y € N. Then in which of the

following cases A is a positive definite
matrix?

l. m=iforalli=12345

L m<my <<

I mEm==ny

4 ny>n; >SS

(R XR" = R¥T R" 9T 6Ta® A7
WIS H19 1 T w € RO F B

T B" = R" =t Py = & qfearfie 53
Tw(u)=_v—%'ﬁwt_vel“ & ferm
A= & § aa w0

odet (TY=1

2. (Re(wa), o (1)) = (v, v4) ¥ oy, v, € RO
3. Ty =%,

4. Ty =27,

Let{,): A" x B" = IE denate the
standard inner product on ™. For a non
2ero w € R", define T,: " — R" by
To(v) = v —205w, for v € B™, Which
of the following are true?
L det () =1

L {wal’l)rfw(ﬂz}} =4{r,v) Yoy,
vy € R"

¥ an

4. Tow =21,

i dm @ v 4= (Y 1) %

e i o wh ﬁwﬂ‘&ﬂw—ﬁm
% S Q W IvpE 2x2 sEvity

AEE P& o PAP T % B g pf

q amera P afead & &)
2 0
S

G %)

2 @9
e

TH

76.

76.

7.

Consider the matrix 4 = (E é] over the
field € of rationals, Which of the following
matrices are of the form PUAP for a suitable
2 % 2 invertible matrix P over @7 Mere P*
demotes the transpose of P,
2 o
> (o o)
4

6 5
(o 50 :

T 1% () ag ST Areafin smrsii 1

e ) AT A K =-timswpu_qlu,,ri%

at e 7 g e

I 3K =7 e e " T >0
FRoafma g _

2 IRK = w0, 78 Y2 a,r" Feft oy
r =0 % Fr aftrardy 78 &

3. k= 0,99 Lo aur" BT 0% r >0
¥ B afimri 2

4. K =0, 79 TP, a0t Bt f
> 0% fm sfimdft o 2

Let [ay,}yzq be 8 sequence of positive maIJ

numbers. Then, for K = limsup,,_.|a,|s,

which of the following are true?

I ifK = oo, then Xy a,r™ is convergent
foreveryr > 0

2. ifK =00, then ¥ @, r" is not
convetgent for any r > 0

3, ifK = 0, then 37 pa.r™ is convergent
forevery r >0

4. il K =0, then Xt g a2, 7" is nat
convergénl forany r > 0

4 5

uT % @ € RF B, (o) 5= w2
TF &, AT @ A ey 2 A 9w grEv
d:R x B = [0,00) FT dlx,y) =

lx = 1l x. ¥ € B & afeafr =% 72 fer
T & A w7

L dix,y)=04% sl Faag gl

r=y xyER

d(x,y) =dnx).x,y € R

- d{xy) = d(x,2) + d(zy), x.vz€R

R 97 o w7 &

I TR



7.

For & € &, fet || denote the greatest integer
smaller than or equal to a, Define d: B X

R [0,0) by d(xy) = llx =yl xy€
M. Then which of the following are truc?

I, d(z,y)=0ifandonly ifx=y, 2,y ER
2, dix,y) =d(y,x)x.yER

3 dlx,y) sd(xz) + dlzy), v y.zER
4. d is not a metric on I

A 2R — BT e, qa e i g

FA-T 7e4 57

1. AfE f w1 o X-arer % s BT
Tay S F0 H w9 A e o wEar g
Al f waAT et Em

2. Af% f¥raw X-are & waia Fal dt
WY E HEUTAA R ARy LAl f
ST &

3. A f 37 9% X-305 ¥ SR AT 0T H
wTE AT f AT B

4. I £ EH XA F AL THH A

T YWY &7 A FIE AT f A=A AG &

Consider a function [z 1 - B. Then which

of the following are trus?

1. fisnotone-one il the graph of £
intersgcts some line parallel to X-axis in
it least two points
2, f i% one-one if the graph of f intersects
any line parallel to the X-axis in at most
ane point

3. fissurjective ifthe graph off intersacts
every line parallel to X-axis

4 fumtmdwnm if the graph of f'does

not intersect at least one line parallel 1o
X-axis

Unit 2

T,

Hueg F o= (f:C— C| f % 7y Jeafos
" &, | (2) < If(2)| = € CE ) o%
faere 4 T e F A w a &

|, Fuftim agsag ¥

2. F o9 Tg=a 8

3. F=[fe™: 8 €CaEC}

4. F = [{fe™: R el |a| <1}

4-C-H

22

75,

8L

Consider the set
F ={f:C - €| f isan entire function,

If*Cz)l = [F(2)] foraliz € €).
Then which of the following are true?
. I 1sa finite set

1
2. F is an imfinite set

3. F={fe*™:if €Coa €]
4, F={pe™:REC, |a| =1}

] nﬁ%-n:[z-atm}{t]am w € D,

Ey:D = DA E,(z) = === ¥ nfrwfia
. v ey & A 2
I FTE
2. F it 7812
1 F ST=ETaT €

4. F wroanas A8l 8

LﬂD"{zEE“zl{l}mdeﬂ Define
D = Dby E,(2) =—~ Then  which

uf the following are 1.ru-u'}'

l. Fis one to one

2. F is not one to ong

3. F is onto
4, F is not onto

uEIWﬁI‘{Fﬁﬁfa=E"’_+c3.H’ﬁf
b,c € B\{0), T a % T TH P ww
. pd?, 72l d € T 797 p FATY E TATH
p = 1(mod 4)
2. p:F wgi d € L 7aT p sy & wats
p = 3(mod 4)
3. pad?, FET d € T 74T p, g AT & AAE
p=1(mod4).g=3(mod4)
4. pgd?, =&l d € L4 p, q P srarsa 2
WAt p, g = 3 (mod 4)

Let a € T be such that a = b* + ¢*, where

b, ¢ € T\{0}. Then o cannot be written as

1. pd?, where d € T and p isa prime with
p=1Amod4)

2. pd?, where d € Zand p is & prime with
p = 3(mod 4)

3. pgd?, where d € ¥ and p, g are primes
withp = 1(maod 4), g = 3 (mod 4)

4. pgd®, where d € % and p, q are distinct
primes with p, g = 3 (mod 4)



82. et oft s p % P e 6 =

GLy(Z/pE) wr Bwe st qg P i &1

- T8

I. GHpwfeFruF sraga &

2 GF pwifew dwdiw v ama 2

3. 6 % %tE p-TaT (Sylow) Iveme 74 2
4. p fz o7 g7 v wgg (| e

a8, et a € (@/pR)

Forany prime p, consider the | group
G = GLy(Z/pT).
Then which of the following are true?
I. G hasan element of order p
2. G has exactly one element of order p

3. G has no p-Sylow subgﬁupa

4. Every element of order p is conjugate to a
matrix (n “) where o € (2/p2)"

Z[X) W i O T 7w ar | g

ﬂwmzm'@m
| ST T FenTat ¥ e ag
Q% e

2. Ay ¥ afi searsi % e g F
qeareTh

3. wrorte

4, st

Let E[X] be the ring of polynomials over

intégers. Then the additive group B[X] is

I. isomorphic to the multiplicative group
Q*of positive rational numbers,

2, isomarphic to the group of rational
numbers § under addition

3, countable

4. uncountable

X = (0,1) %1 Tageg zoré stavra At way

C(X, R) Ft X & W 7% da7 Tt #7577

are Feft ot x € (0,1) % Bt &

1(x) = {f € C(X, R)| f(x) = 0}, 77 Fr 3

% 7 7 87

L. 1(x) ST qursraHt (ideal) £

2. I(x) 3fes prsiraelt (ideat) #

3. C(X,R) 1 27 3 qusnaedt (ideal)
T xeX ®fawi(x) Favac g

4. C(X, ) gmifre wiw

4-CH

84.

Let X = (0, 1) be the open unit interval and

C(X., &) be the ring of continuous functions

from X to B Forany x € (0,1). let I(x) =

{f € COX.R)| £(x) = 0). Then which of the

following are true?

I, I(x) is & prime ideal

2. I(x) is o maximal ideal

3. Every maximal ideal of €(X, R) is equal
o [(x) forsomex e X

4. C(X,R) is an integral domain

'«'aﬁ‘ue Zamfradasmdaad
. X+ nX + 1500 % w2 ur auedfiy
2

2. X34 nX +12 wwasdia d qft
n €{0,—2)

3. X34 nX + 1 Z w7 sy E iy
ng{0,-2)

4. X7 +nX 41, L9 SEE TE T B
wefrod

Let n € 2, Then which of the following are

correct?

. X2 4+ nX 4 1 is irreducible aver Z for
every n.

2. X* +nX + 1is reducible over Z if
ne[0,-2]

L X +nX+1is irreducible over Z if
n& [0,=2)

4. X7+ nX + 1 is reducible over Z for
infinitely many n,

Koo T HTER 27 W7 T d w29
aEF ST A, =[L1+a1+a+
a1+ a+a* + a?, - ) ufemfie fmar
S 21 7w e o F w a

I. @ € Fyy B dwr Az FF (4, ) = 26,
I2FFiET 2

DA, s FmmaRae =20
(4] = 27

Naety Ag TF T TH=IE 3

Let Fay denote the finjte field of size 27. For
cach @ € [Faqy. we define
Ay={ll4+al+a+ta’l+a+a®+
e
Then which of the following ate true?
I the number of @ € Fuy such that

|A;] = 26 equals 12
2. 0E A, ifand only ifz =0

e



3, lﬂll =27
4. Naery, Ag 52 singleton sel

§7. Taga stwa (0, 1) Fve e e &
T & i SaET A 2

- ((p2-2)uEa)men)
2 {(t1-m)men)

3. [(_si:n2 (ﬁ) ,'c{?si (%J) 1€ h‘]
4. {&'E'"‘, 1 —-ﬁ)m £ H]

87, ‘Which of the following open covers of the
apen interval (0, 1) admit a finite subcover?

NI HOh R
2 [(ﬁ 1-—):nen]

3. {(sln"' (;T’; ,cos® % ).:'I'IE H}
4 [&E_H' A= {n-:l}‘)m & N]

88, Xt wifeafEw aRR AT Ay 4, FTXFAT
Fo7 TTEE=Ag AT AR EC X T A
P T 2
| ENA, EXRWH &

2. ENA, E¥ e afe £ Ry 2
1. EnA, nA; ERaE SARE e d
4. EnA, nA; EFaad a2 E A, Az

it g &

88. Let X be atopological space. Let A4, 4y be
two dense subsets of X. I E € X, then which
of the following are true?

1, EN A, isdenseinE

2, ENA,; isdenscin E ilE is open

3. EnA; N A, isdense In E AT E is open

4, En J'II-]_ n an'g is dﬂmiﬂ.ﬁ IFE.J‘_T_,A}I nre
all open

89, z € CF R f(z) = (2% + 1) sinz® #TAI
flz) = ulx,y) + ivxy) Wi, 5=
z=x+ lyaqr w, v ATETEE WA A
iR e
1. B2 - ST STEHAT
2. uHad &, T HFEGE AT (6 ATEAANT

&

4-C-H
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90,

3. uahEaE§

4. otz e € % P, F o e
aiﬁﬂ‘!‘ﬂ'ﬂﬁﬂ‘“ﬁ E‘:gnﬂnﬁﬂﬁm
A HFAT

Let f(z) = (23 + 1) sinz® for z € C. Let

filz) =ulx.y) + iw (x.y),

where z = & + {y and u, v are real valued

furictions. Then which of the following are

true?:

I, 4:B? — W is infinitely differentiable

2. u is continuous but need not be
differentiable

3. u'is bounded

4, [ can be represetiled by an absalutely
 convergent power series Yot @p 2"
forallze €

¢ € € ¥ areafEs Aar AfrwfeT w0
FAG Re(z) T4 Imiz) AR H) A

(i = [z € C: Re(z) > |tm(2)]) % 797
fuf2) = log =" AT gl € [1.2.34) 3T
w5 log: C\(—92,0] = € TH
(logarithm) F1 s s £ wiomm &1 a9
Frer & & 317 T T8 57

1. i) = [z € €0 < |Im(z)| <n/4)

2. fol) = [z € L:0 < [Im(2)| < m/2)

3. Al0) = {z € G0 < |Im(z)] < 3n/4]

4, fi(N)y=[z€ €:0 < [Im{z)| <n}

Let Re(x), Im(z) denote the real and
imaginary perts of 2z €T, respectively.
Consider the domain 0= [z € C: Re(z) >
Im(z)]} and let f(z) = logz", where
n € {1,234} and where log: €\ (—=,0] =
€ defines the principal branch of logarithm.
Then which of the following are true?

. L) ={ze TG0 < [Im(z)] <m/4)

. () =[ze €0 < |Im(z)] <nw/2)
. f() = {z € €10 < |Im(z)] < 3m/4)
fly= [z € C:0 < |Im(z)] <)

O - T S



Unit-3

9L ix+ylzei+ (x—=ylzzy =x* +y*

aETTET 2z =2(x, ) F

L Fx2+y2 42822 —xy) =0 == 1
wrrki?ﬁ(

2 FF -y -2t -2xy)=0F=z ¢t
A F o T

3. Flx+y+z.z-2%y) =0==3 ¢!
wed F o

4 Flx?—y¥ -2 e—20%yY) = 07 =g
Ct we F ¥ fem

91, The general solution z = z{x,y) of
(x+y)zze + (x = Pzzy =22+ 3% is
. Flx* + y* + 2%, 2% = xy) = @ for
arbitrary €' function F
2 Flxt=—y*—z25z2=-2xv) =0 for
arbiteary €1 function F
3. Flx + v+ 2.2 = 2xy) = D for arbitrary

C* function F
4. Flad —y3 —2x%y?) =0 g
arbitrary C* function F
92, #T% e quEy
P Fu
J..m—‘.firE =0, {0y 0= 0,
w0, )= uld, vl =0, y e, ),
1iulx; 0) =0,ulx, t) = sin(2x), xE(D ).

TEAuEL AT
I, maxfu(x.y0<xy<=wj=1
2, ulxe ¥o) = 137

(2, ¥) € (0,m) % (0,m) F e
3, ulx,y) >—1a4F

(%) € (0,m) x (0,7) ¥ fEm
Ao minfule, yh 0= xy=<m] > -1

92, Lot u be the solution of the problem

ﬂ! a_!
E;gf E“: =0 (xp)e (0w =< 0m),
wll, w) = ulm ) =0, YE(Bnd,
ulx, 03 =0, ulx ) = sinf2x), r E (0,w).

Then
I maxfu{x, )0 sx,ysnl=1
2. ulxg, ¥p) = 1 for some

(xg, o) € (0,7) % (0, )

4-C-H

3. u(x, ) > =1 forall
(2, 30) € (0,7) % (0,7)
4 minfu(x,y0=xy<=w}> -1
93, qF
h
J:H,_"_{x}{ir = ahf(=h) + bhf(0) + ahf(h)
+ eh? ' (—=h) — chf'(h)
if F= 3fE eTem 29 B ab,c ¥
&

l..a —{;.b:—’é,r:l—lﬁ
2 ﬂ:%,h:t-:%,;...?é-
3, q=%..b ==L o=
4. a=-&.h=%ﬁ-.t—%

93. The values of @, b, ¢ so that the truncation
error in the formula
i}
f F(x) dx = Ghf(=h) + bRE(0) + ahf (i)
—h
+ chi*f’(=h) = ch*f'(h)

i3 minimun, are
b 1% 1
1, a=— b=“'r='_5

15" 1;.
?..H=:;..fl —E,r :—;
3a=tp=Ifc=d
4.a=%..’:=’T1:;c :—;

94. WA x? +ax+b=0 970 BER
Forr¥ <1 aretas §H o 797 £ 8 9 2 W
wr @ & FRr v w0 By s 2, e
& I q-aft ot = stfiert #nfe

dxgth
1. x“+1.=+'ﬁ’l'ﬁ|u|:t}ﬁ|

>

i :_! b
s gl = n; At fal > 1

Lab

v st =i

4 ey = —L*"- afz 2la| < |a + 8]



94. Consider the equation x*+ax+b=0

which has two real roots @ and §. Then
which of the following iteration scheme
converges when x, is chasen sufficiently
closetoa ?

axgtho e
o Xp4y = -——;"r-fial > |81
2, Xy = =2, ifla] > 1

b " .
3. Z‘ﬂ+1 = ""x_‘_“';. trlﬁ} < |ﬂl

4 Fupy =2 i12)a] < |a +f|

e aE
%E; = -Z—;‘% (x,t) €M % (0,00),
ul(x,0) = f(x), x € R,
uglx. 00 = aix); x €M,
FTEA A A
£, g Et T C2 () ¥ #1 wrar Fret gt 91
FHegee w4

() x<0Ffmflx)=g(x)=0,

(i) x>0FMuo< )<,

(i) x> 0% AT gix) >0,

(iv) f; g(x)dx <w»,

7g e § & 919 & Fue w19 8

ulx, t) = 0 73t x s_uwwu%ﬁq
R x (0,00) Wui=a &
ulx,t)=0wa dt x+e<0
ulx,t)=0,x+t> 0T ATZ T
T () FRT

-t <

95, et u be the solution of

2w #*u
EEE‘ = F, {x,t) € R % (0,=),
u[x_ﬂ] = f{;r_), xreER,
u(x,0) = g(x), rER,
where £ g are in C* (R) and satisfy the

following conditions.

(M fla)=glx)=0forx=0,
(i) O0<f(x)=lforx>0,
(iii) gx)>0forx>0

4-C-H
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(iv) 5 alx)dx <on.

Then, which of the following statements are

true?

1. ulx,t)=0forallx <0andt >0

2. uis bounded on B % (0, e0)

3. ulx,t) = 0 whenever x +t < 0

4, ulx,t) = 0 for some (x, t) satisfying
x4+t>0

B={(xy) e R®/x*+y* < 1}TadT
C=((xy)/x*+y* =)W a4 [ TH g
F1 A A AT A 6 u e e
AAFHFTCE (minimizer) §

1ol = [, (vé + v§ — 2fv)dxdy +

I @* —2gv)ds.

7y AR e g
l. =du=f, %+u=g

2 Mu=f, a—"-u=‘g

aﬂﬂ‘
.
4. ﬁu:!" %—.:g

gt T affpelt e 6 R #
(x,¥) € C 7 u % fRsfiw sravew 81

Let B=((x.y)eR®/x*+y*<1)] and
€= {(x,¥)/x* + y* = 1} and let f and g be
continuous functions. Let u be the minimizer
of the functional

vl = [f, (v2 + vj —2fv)dxdy +

Jo W*—2gv)ds.

Then u is a solution of
l. =Au=f, §+u=g

2, Au={f, -%-*u:g

G
3.=bu=f., ==38
4. du=f, =g

whun:i—% denotes the directional derivative of

u in the direction of the outward drawn
normal t (x,y) € C



vl = [y (V@) + (/)]

YT y(0) = 1797 y(1) = 2 % sehre farre
i aa
| THT 7% (extremal) y & Fr

¥ € ([0, 1D\ ([0, 1))
2, TETIH (extremal) y 2 5

y e C([0.1\C ([, 1))
3. BT I (extremal) y CM([0,1])F &
4. BT (extremal) y C3([0,1]) 7 #

Consider the functional

I = 5 [6C)” + ()] e, subject
to y(0) = 1 and y(1) = 2. Then

. there exists an extremal

y € ¢ ([0, 1DVe3([0,1])
2. there exists an extremal

y & cffo.apyet(lo, 1))
3. every extremal y belongs to C* ([0, 1])
4. every extremal y belongs to €*([0, 1])

w(x) =5 [, xetp(tydr = f(x) T B
| 7
L. WS HHH L2 [~ 11] = (0,000 2
: form &= 29==a 20mr
2. R AFTT T f2[~1,1] - (~o0,0) %
Firrs fams g swepee Sy :

3. flx)y=e"(1-3x%) W Fermsrt g
g
4 f(x) = e (x + 23 4 25 % Fre 58

T o

Consider the integral equation
w(x) - §.L’; xe'p(E)de = f(x). Then

[ there exists acontinyous fiinction
Fi[=11] = (0,0) for which solution
exists ’

. there exists a continuous function
[:1=1.1] = {(— =, 0) for which solution

b3

3. for f(x) = e~*(1 — 3x), asolution
exists

4. for fi(x) = e (x4 2* + x%), wsolution
exists

4-C-H
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100,

(g, p) ¥t Fafee == ) Frer sxieait ur
qr
8).(Q,P) = (y/2qe® cosp, /276~ sin p),

aER
b} (Q.P) = (qtanp, log(sinp))
VP =G, p)
L

| Fee () 7T () 7 P sy o R
2 'E:‘n'ﬁ_ﬂ_:] GET :::']Jﬂ‘ﬁrtwmﬁﬁ?ﬁ
3, Eﬂ{u}'wtulﬁﬁﬂwm%
4. iﬂ’tﬁlﬁaﬂ‘

Let (g, p) be canonical variables, C onsider

the following transfarmations

4) (0. P) = (2q¢ cosp. [Zqe " sinp),
aeR

b)(Q,P) = (qtanp, log(sinp))

NQ.P) = (., gp%)

Then

L. only the transformations given in (a) and
(b} are canonical

2. only the transformations given in {b) and
(C) are canonical

3. only the transformations given in (a) and
{c) are canonical

4, all gre canonical

Yi(x) F Y (x) +xy(x) =0, 0<x <o FT
ﬁﬂmﬁ*mmﬂﬂ‘?ﬂnﬁnm
B H10) + ¥(x) = 22+ 2,3(0) = y(0) =

T 7 WA A9

1. yy(x) & aftfimras g §

2. yy(x) & seqtetamTes 7w &

3.y (x) § afefaaras g &

4.y, () 7 uftFmes g £

Let 3y (x) be any non-trivial real valued
solution of y"(x) +x3(x} =0, 0<x <o,
Let  yifx) be the solution of y'(x)+
¥(x) =x*+ 2,y(0) = y'(0) = 0. Then

1. y1(x) has infinitely many zeros.

2. ¥4(x) has infinitely many zeros.

3. ¥4 (x) has finitely many zeros.

4. y;(x) has finitely many zeros:



101.

1oz,

it v (x) + a(x)y(x) = 0 = fFEw
%7, 7l a(x) FAT ST 2 e aradee
T 21 by () T4 b (x) F1 ST 21%fT 1 70
FOA ATH FAT FT HETC ATA

¢4 (0) = 1,¢1(0) = 0, ¢2(0) = 0, @3(0) = 1.

Wby, $2) TZ Py TAT oy 7 FEFA 2,

oEd

- W) =1

- W) =e*

Dy (1) + 5(1) = 2 2 &1 v Fawd
THTFRLO ST T W 0 S s 3 3

Py (T) + 5(T) = 1 7F% £t 1k s

et FT arEdwE T % 5T s
st e &

Led B ==

e

Consider the equation y"(x) +a(x)y(x) =0,
a(x) is continuous function with period T. Let
¢y (x) and Py (x) be the basis for the salution
satisfying _

$1(0) = Ld1(0) =0, @2(0) =0, ¢2(0) = 1.
Let W (g, ¢b3) denote the Wronskian of ¢y and
4",51. Then

o Wil =1

2 Wiy ) = e*

3. @, (T) + ¢3(T) = 2 if the given
differential equation has a nontrivial
periodic solution with period T

4. '@y (T) + ¢p5(T) = 1if the given differen-

tind equation has a nontrivial periodic
solution with period T

1R — R T Pt w1 e e
flx) =09 e ¥R AR x = 4nt ot
n € N, T a awen T R FG
¥'(©) = Fr(), y(0) = yy. FHETTHA
FIA-H T 87
1.yl e &, Wty e BE B
2. el ol yo € % Ry, TmT M, > 0
gfvaftee ¥R @) s M,
3. Ty, el £ AE e afEg g

4. suppsery(t) —¥(s)| = 2n +1 e
weEML(n+ 1))zl

4-C-H
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10z,

Let f: B — I be a Lipschitz funetion such
that f(x) = 0 ifand only if x = +n?® where
n € M. Consider the initial value problem:
(1) = F(y(t)), ¥(0) = .
Then which of the following are trus?
I. ¥ is& monotone function for all y, € B
2. forany y; € B, there exists My, | >0
such that |y(t)| = M,.ufo: allrel
3. there exists a ¥y € R, such that the
corresponding solution v is unbounded
4. suppeerly(D) = ¥(s)l =2n+ 11if
Vo EM(n+1)Hn=1

Unit-4

103.

103,

S Wt =7 gy wret o = ofed

(8.0), (ﬂ'-ﬂ]- (=8,0) 74t {ﬂa—s) gl W

& > 0 3T &1 AT R (ﬁ], S TCUH

AT B § F27 # Hpew gy g e

# # whT F Fuw wh 87

I, Xaary sregeEs §

2 XTaTY =AAE

3. 1X| 4 |¥| %7 " 8 & wfiew 7E 2 e

X3 X

4. ufx h)m (jo) =w v & fogmy
&7 g 2, A9 6% g aswaw
ayfarFar areem §

- max {fxg] + [l [zl + ]}

Let Sg be the square region with four vertices
t_ﬂl‘ ﬂ)a (uJ' E}r (-El u} m'd {ﬂr "E]I Whm
# > 0 is unknown. Suppose that (ﬁ) follows
the uniform distribution on Sg. Which of the
following statements are true?
1. X and ¥ are uncorrelated
2. X and ¥ are independent
3. X1 +1¥1 -:am}m exceed 6
%1 [*2
4. If (),1} and (yz)nﬂ:m observations
drawn independently, then the maximum
likelihood estimate of 8 is
max (b + Iyl |xal + |yal)



104,

’

104.

afx Xy Xy Xonny (0 > 5) 51 04T iid,
uTH FBrEwr pd.f fy s wrEE (bounded
support) FTAT 21 79T 8 % Trisr wHiE #n
x“] = Iu} SR TLEE 2 X{h_.“ Wﬂ
XX Xana ﬂﬂ qied E’l e
| Wi & o wE 87

I Xggy — 0797 8 — Xpg) $ OF-IA d2A §

2. Xy — 0T 0 — Xgy—qy ¥ OFAA 2R 8

3. Xgy FTAST 0% e wuiE #
4, E[Xu,"‘.tm_kﬁ“ﬁk = 1,2,"*,71%
e+

Let Xi,,_‘_:‘z,"nxm_:\[n - 5) be i.Ld. with
p.d.f. fa, which is symmetric about 8 having

~ bounded support. Let Xy < x(g'], bk

5.

105,

xﬂﬂ—l} be the order stutistics of the ranidom

variables Xy, Xa, -+, Xzp—1. Which of the

fallowing statements are correct?

l. XE-D — ﬂ'ﬂd 8- x::u'hl‘lfﬂ the same
distribution

2. Xgyy — 0 and 8 — Xgy 1) have the same
distribution '

3. The distribution of X,y is symmetric
ahout #

4. E[Xpmy + Jt‘m..,*ﬁ is same forall
k=12:n

X s 5T p-Aw (p> 2) FFA W
&L E(X) = @91 Var(X) = & & fw=

Faew e

. E(XX') =%+ pup'

2. E(X'X)=p'p+ trace:(E)

3. E((X—wE (X ~m))=p

4 PIX—-@i (X - 2 t* < 5
t = 0% Fo

X follows a p-variate {(p > 2) distribution

with E(X) = g and Var (X) = E. Which of

the following sre true?

L. E(XX") =2+ up'

2. E(X'X) = p'u + trace (E)

3 E(X-@E X —m)=p

4 PIX — ) (X —p) 2 ] S 5.
fore=0

106, T FATAAT x AT FIETT AATAN A

106.

107.

107.

{logistic regression model) w7 B %2, a=
= GAETITE (log odds ratio) FT AAEE
foTITE B Blx=0"9Tx=~-19%
TEAAT § HATTIAATAT #1 AA0TT Ty A
T gFy = 1T x =0 T HEAATH A
AT BT SAHT FNA 7 77 Ay fAe
#a W R

1.Ti=T

2 Tii=1

3. Ty =ebo

4. Ty, = s

Consider a logistic regression’ model with a
single regressor x, where the log odds ratio
has intercept By and slope ;. Let Ty be the
ratio of the odds of success when x =0 to
that when x = —1. Similariy, let 7; be the
ratio of the odds of success when x =1 o

" that when x = 0. Which of the following are

true?
!I- T] = T]
2. TITZ =1

3T, Ty = et

4. 1"1?': = E‘Iﬂ"'

A B by, by, oo, bug ~ Gied N (0, 7%) 780
by, ba, v b AT FTA = 1,2,-,10;
j= 42 F R ey ~ i d N 6%)
ﬁ_l x_!!=h;+ff‘|qﬁmﬂ i "Ef
Wﬁm afe=siar (statistic)

Tﬂ 1an :#! EJ‘—- xi,l

1. AT &

2. n—s e THEMHE S

3, W EFag aE Td 2 =0

4. n'= o ¥ AT AT, FAT A T
tt=0

Lt by, by, oo, by ~ i-i.d. N (0, 7%) and

€ ~ L.1.d.N(0,0%) fori = 1,2,--.10;
j= 1,255 ,n, independently of

h‘[abz.-"‘ pb:l.n. Dli'ﬁr'lﬁxij = by +.E”, Az an
estimator of a7, the stafistic

#



| ii-‘z NY &1 sirger s o Pma-:%E?:lu;
T 1 o =25 0 S
. Fre & d w4t e 2
I atnhiased L fy T Vi ¥y, ¥y T mrafiry e
2. consistent as n —+ oo NiN= n]E (}" ?)2
3. unbiased only when % = ' . n{N=1] == 2 .
4. consistont as n — oo only when t = 0 2, Furon T ¥y, Ya,oo, Yy T ST Soremr
NIN=1) ooy 4

108, =f% 21 77 # g F; niN=1] 1 & .
filx)=10<x<ta 3. Vg W7 arafEEy sy M1 2
Hx)=1+cos 2rx)i0=x <1, _ 5 N
RIAT 3 AT & A e £t awen o 4. figon 1 AT o L2 8

_ e |
el oA ﬁj:wﬁﬁﬁﬁ? 0% Let g, oy e <14 N0?), where i

1. & T o e L and o? are unknown. Consider a SRSWR
ﬂ?ﬁﬁmq?{ﬁxs(-,- {1 Uz, - uy ) of size n from ¥, 15, -, If:,.-,as
LY well as a SRSWOR (¥ vg, 0, vy ) of size n

2 ﬁ"&mﬁmm%m from V3, ¥, ¥y. To estimate ¥ =
Wﬁ?ﬂ:ﬂt‘ﬁm%% T Y = NP, define PWH_'_'Lfniul nd

3. -2 § vF WEeES gl av ndan &
T ey e 2
4. ﬁmﬁwmaxmaﬁmwﬁafma

Firon = : XFN v, Thén which of the
following are true?
I, The conditional variance of Py given

RURL RIS &
- Voo on, Vi is DS (v — 72
108. Consider a classification problem between 2. Theconditional variance of Vwron given
two classes having deénsitics NON-1) oo 2
A =10<x<1and fi(x) = Xy Vs T (Y~ 7)
cas (2mx);0 < x < 1, respectively. ﬂmume 3. The unconditional variance of fyp is
that the prior probabilities of the two classes NN-1) o
are equal, Which of the following are true? n
| The Bayes classifier r:!as.saﬂn:s an 4. The unconditional variance of fyon is
observation to class-1 if x & 4) _ ’: a2
2. A randomly chosen nbseruauon from
class-1 is misclassified with pmhah:—hty- 0. Ry ot e Fere W2 =tz
3. A randomly chosen ohservation from et ofter s At 2  Ted Stz A 4T B,
class-2 is misclassified with probability
2 ﬁw:msﬁaﬂrﬁmcwn‘sﬁﬁ‘mz
: e i armef e
4 T'h: average misclassification probability ‘ﬁ ?T LB
of the Bayes classifier is o

3. Y-SaErfy {non-orthogonal) 2

109, ¥V, Yy ~LLd N(uo®) 5 T8 p 4. ot e ot fra

T 0T TATH Y Yy Yy FR 0w
W SRSWR  f{uguy, o iuy) L
V¥ ¥y A8 n wEF F SRSWOR
(v, 22,0, 03] 9T B =8 y =3 7. =

4-C-H



1.

1t

1,

112.

In & design with four treatments and three
blocks of 2 plots each, treatments A and B
are allotted to blocks | and 3 and treatments
C and D are allotted to block 2. Hence the

resulting design
1. is incomplete
2, is connected

3. is non-orthogonal

4. has all elementary treatment contrasts
estimable

eft sorreft ¥ e 3 i Frers o sy

ST T 9T 27 (hazard rate) A

Y Lid T gt §1 1 5w aewt

Sft F T BRI ®H O T g

% &9 %o (huzard functions) hy F97 hy BF,

At e # e a0

L. hy(t) < hy(e)y st e > 0 ¥ e

2. ha(t) < Amfte > 0% B
3L k() <asdies 0% B

4. hy TR %A 2 ST ¢ F ATE g afaA
T

Consider a system with two components

whose lifetimes are iid exponential with
hazard rate A. Let hy and h, be the hazard
functions of the system if the components are
put in series and parallel, respectively, Then
which of the following are true?

Lohaft) < hy(t) foralle >0

2, ha(t) < iforallt >0
i) < 2forallt >0
4. hy isasmictly increasing function of

=T FAT | oAET I H w1000 BEe s
WEd &1 4% wm s &, A s 1 g
50% w1 swier "feE gRm wat i o
FIT 30% S gom afE A e g
FUAT | FIET 10% wT SORTYr wrEtE ST 0
T 20% =R =i gmm et &
AT F qET i owrfiwar 0.4 19T WO
g fit wifiwar 0.6 31 wfere arwie av
attrwefted w0t ¥ fora friter g

L T 1 5 5. 1000 frav St 11 # g wdf
2. FAt | # AT A s 10H S 1000

4-C-H
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112,

113

113.

3. s Het i % 500
4. 600 FIT | F 747 7. 400 T 11 F

You want 1@ invest Rs.1000 in companies [
and [1. IT the market is good, company | will
declare dividend of 50% while company 11
will declare 30%. If the market is bad,
company | will declare dividend of 10%
while company Il will declare 20%. The
prediction is that market will be good with
probability 0.4 and bad with probability 0.6
The investment that. maximizes expected
dividend is

1. Rs. 1000 in company [ and nil in

company 11
2. Nilincompany I and Rs, 1000 in

company i
3. Rs, 500 in each of the two companies
4. Rs, 600 in company | and Rs,400 in

company [l

;A 2T A 91T M/MY ] TR o B
)0 ¢ > 0 F i eaw (¢ afeafem)
ATHAT T HET N, 81 k = 1% B keth
TR T ATHA THA S A1 4, = ¢ — Sy
T s % ar= o A A v

By = Sy,4q —t, ST £ IO AT F
for adfrarere 21 a1 fsr # @ F-a o
€7

I, A, sfias aafas v

l E(A) = 1/A

3. B, e waRew s
¢ E(B,) =1/4

Consider an M/M/ OQuéue with arrival rte
A Fort >0, let Ny be the number of arrivals
upta (and including) ¢. For k = 1, let 5, be
the arrival time of the k-th customer. Let
Ar =1t — 5y, be the time elapsed after the
last arrival and By =Sy, —t be the
waiting time from ¢ to the next arrival. Then
which of the following are trise?

1. A; is an unbounded random variable

2. E(A)=1/4

3. B, is an unbounded random variable

4. E(B) =1/4



114wt B v s sifisar = & gl

(IER

II%

ﬂﬂ'ﬁmxi.---.xuﬂmmﬁt[
WE WHIHTA @ — Q 3 ST AT 2
frerddfrdm sy -oaias
T g i s & (7 fr argfE e

1. = s

2. FIETET (1)

3, TERHTA (0, 1)

4, T (1/2)

Suppose a normal @ —  plot is drawn using
a reasonably large sample x,, -+, 2, from an
unknown probability distribution. For which
of the following distributions would you
exipeet the § — ¢ plot to be convex (] -
shaped)?

I. Beta(s, 1)

2. Exponential (1)

3. Uniform (0, 1)

4. Geometric (1/2)

(X, n = 1) 7o x Bt wrfirwany sfe o
arfees == f mfie i X, sy H
e sifEa § g & e i & A
72

I E(X, =X =0
PX,<x)=PX <x)Aftxem
. B (Min(1, 1%, — X)) =0

. AT | F W X, —X| =0

-
4

3
4

115, (X, n = 1) and X are random varishles ona

116.

probahility space. Suppose that X,, canverges
o X in probabifity, Which of the' I'nllowmg
are true?

l. E(IX, = XP?) =0

PX,=x2) 2PX =x)forallxeR

[

3. B (Min(L X, = X)) =0 ’
4. [Xp = X| = 0 with probability |
T T U T WA Argieas g

Forame % Wgt 57 s 1 F srawaT i - 1
47 ( + 1 97 7 A F wriiway amt &)
mEEasgswaah ©

A-C-H
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|, Frgfe wwo e
2, ;ﬁmmmgwﬁw{imdu:ible}'

3, Wi WA 7 GATTEAT (nall

recurrent) 3

4. TSI R T G (positive

116.

17

L7,

recurrent) &

Cansider a simple symmetric random walk
on integers, where from every state { you
move to i — 1 and i + 1 with probability half
cach. Then which of the foliowing are true?
I. The random walk is aperiodic

2. The random walk is irreducible

3. The randem walk is null recurrent

4. The random walk is positive recurrent

spreat AufR (0, 1, 2) Fav e s

g 1 2
N5 1
R
P= |
1 - =l
4-['4
2 \1 31
2 8 8

ATt ATHTA s 07 R e e #

Wi T
L limy e plY)

2 im0 pf V= it s Py

=0

Congider a Markov Chain with state space
[0, 1,2} and transition matrix

Q 1
0 /1 5 1
P= ?“g
1 ;ﬂ T
H & K
- 2 B 8

Then which of the following are true?
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118.

119,

119.

| My Pi3 =0
25 Wz F"u = limy e p"‘"}
3. N P =%
4, UMpim pé:] =5:-

X Y& Lid B (n,p) mEREE A
e 3 & #t & wvw 27

I. X + Y~ Bin (2n,p)

2. (X,¥)~7E9% (2n; p.p)

3. Var(X —Y)=E(X-Y¥}*

4, Cov(X+Y,X=Y)=0

Suppose XY are i1 d, Binomial (n,p) ran-
dom variables. Which of the following are
true? _

X + ¥~ Bin (2n,p)

(X,Y)~ Multinomial (2n; p,p)

Var(X —Y) = E(X - Y)*

Cov(X +Y.X=Y)=0

urd B X, X, @.i.d.N(0,0%) &, o5t

al(> 0) @7 21 o2 ¥ A sgwawi % 59

T 9% G914

T =0, DXl a0 21)

ﬁﬁmﬁ%mﬁrﬁﬁﬂ?
e R R EmEARe, = =

2. o Ffem T, mﬁﬁrgaﬁcu—

oot wfmT, amiaRe, =

n+i

4. T, W1 MSE Tadtga $ af¥ C, = —

Let Xy, X3, -~ be i.i.d. N(0,6%), where
o’ (> 0) is unknown. Consider a class of
estimators

L B
e

n
_[r,, =r:anf > 0mnz= 1]
=1

for o#, Then which of the following are tue?
L

I. T, is consistent fora® if &y = i
2. T, is unbiased for a? if G, ==
3. T, is consistent for a? if €, -—1-

n+l 1
4: MSE of T, isminimised if €, =—=

n+a

4-CH

S/06 CRIE/19-4 CH-3
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120.

120,

Xy X F i, d. agEs w1 am G
pad.f.

2(0 = x)
fa{x3=rT'* IEe=P
o, =TT

Hy:8 =2 % e Hy: § = 3 Foaftam ¥

Faw afy max (X, i s 1
Tt 22 H, 1 SFETE w1 ATE o
Fae Al max (X, Xzl = 1

oy i, [ = 1,2 % frr arf | iz 6
wifiAT a wre e @ A aha & adr 0

1. ofteor | & 0.05 W= ST T
o tap=1

3. WETET 2 st &

4. wiemr | safdea &

Let X, X5 be L1, d. random yariables with
p.d.f. 3
26 - %)
fly=1"g% 0=x<#8

0, otherwise

For testing Hy: 8 = 2 against H: 8 = 3, the
following tests are suggested.

Test 1: Reject Hy if and only if

max [X;, X;] =1

Test 2: Reject Hy ifand only if

max (X, X3} = 1
Let & denote the probability of Type  error
far Test , i'= 1,2. Which of the E'ﬂllowmg
are true?
|, Test | isa level .05 test

2oyt =1
3. Test 2 isunbiased
4, Test 1 is unbhinsed
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[ For rough work 7
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