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2019 (I)
MATHEMATICAL
SCIENCES
TEST BOOKLET

Time : 3:00 Howrs Maximum Marks: 200

INSTRUCTIONS

1. This Test Booklet contains one hundred and twenty (20 Part*A’+40 Part *B’ +60 Part ‘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. If more than required number of
questions are answered, only first 15, 25 and 20 questions in Parts ‘A’ ‘B’ and ‘C’
respectively, will be taken up for evaluation:

2. OMR answer sheet has been provided separately. Before you start filling up your
particulars, please ensure that the booklet contains requisite number of pages and that these
are not torn ‘or mutilated. If it is 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 to the test booklet.

3. Write your Roll No., Name and Serial Number of thls Test Booklet on the OMR Answer
sheet in the space prowded Also put your signatures in the space earmarked.

4. You must darken the approgriate circles with a black ball pen related to Roll

Number, Subject Cod Code and Centre ode n the OMR answer sbeet
is the sole res | i

* the correct details which may ulﬁmxtelx result in loss, including rejection of the OMR
answer sheet.

5. Each question in Part *Ajgcarries Zunarks, Part ‘B’ 3 marks and Part ‘C’ 4.75 marks
respectively. 'I‘hcrc wuH be negativ km @ 0.5 marks in Part ‘A’ and @ 0.75 marks in
Part ‘B’ fores arking for Part ‘C’.

6. Below eac alternatives or responses are given. Only one
of these alf 'm | the question. You have to find, for each
question, the'ee A n Part ‘C’ each question may have *ONE’ or
‘MORE” correct opr:ons Crecht in a questmn shall be given only on identification of

. *ALL?’ the correct op[mns in Part ‘C’,

7. (Candidates found copying or resorting to any unfair means are liable to be disqualified
from this and future examinations.

8. Candidate should not write anything anywhere except on OMR answer sheet or sheets for
rough work.,

9. Use of calculator is not permitted.

10. After the test is over, at the perforation point, tear the OMR answer sheet, hand over
the original OMR answer sheet to the invigilator and retain the carbonless copy for
* your record.

11. Candidates who sit for the entire duration of the exam wnll only be permitted to carry their
Test booklet.
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WIT/PART- A

T | (T T55) & W F0a Tt s ¥
weft gt w7 yus W ot & $w 2019 3%
fored 7=d &) v 7 e g &9
1. 609 2. 610
3. 709 4. 710

The number of digits you have to type to
write all the page numbers of a book starting
from 1 (first page) is 2019. What is the

number of pages in that book?
1. 609 2. 610
3. 709 4. 710

e Framff 1 & % F ai qrsw F o1,
86, 81, 79 T4T 92 3% WH FU IF @
YTSIEAT § ATEiE &7 sdeg 85 2 @

aTETE § 3 P o e
1. 83 2. 85
3. 8l 4. 88

A student received the following marks in

the five of the six courses: 91, 86, 81, 79 and
92. Average of his marks in six subjects is
85. How many marks did he receive in the
sixth subject?
1. 83
3. 81

# at aﬂtwﬁaﬁﬁ-ﬂr q:wqr 5% T

Fefter e gax e B 7 &t f g
2T 77 & Rs.15 ®9 9= =t uF 3% ey
HET F 15% FHraw fem afs A aar B 941
Ft FfterT # wwr afer felt 8 9t @y

wfea geg 7T 82 :
I, 10 2. 20
3. 225 4, 30

Salesperson ‘A’ sells an object at a price Rs.
5 less than the marked price, receiving a
commission of 5% on the selling price. The
same object is sold by person ‘B’ at a price

4-A-H

and simultaneously

Rs.I5 less than the marked price, receiving a
commission of 15% on the selling price. If
both A and B receive the same amount in
commission, then what is the marked price of

the object?
1. 10 2. 20
3. 225 4. 30

TF T r i 9fy F6e ft 2 & o g

qr-a19 0F R g 0 F E e R o
g dFT R d sfmm st 2 (R<n)
i @ar afiwar oF & Rar § §) fzr yw s
Frtm i B ar e FImamoF
|19 UF-1EF 21 92 e e e F

aTz & Rex R '

- R H
el
EN TN

T+R

A ball rotates at a rate r rotations per second
revolves around a
stationary point O at a rate R revolutions per
second (R < r). The rotation and revolution
are in the same sense. A certain point on the
ball is in the line of the centre of the ball and

* point O at a certain time. This configuration

repeats after a time
1 1.3
12 e 2. % =
I e |
r+R + R+r

S e oY S TS A T B # w30

47 70 # & s o s €1 after sefiof w70
F forw et v gvr % F9w F 40 % AT B H
AT 40 % % 9Ty &1 Renfiat s, & 5, %
i Ea-

fFemfi | A B

8 |12 28

S, |10 29

S, | 16 27

Sy | 05 29
Iedtor fererdt Faer ey 812
. 58 2. 81,52, 8,
3. RS, 4. 5,



There are two examinations, A and B in a -

subject which are evaluated out of 30 and 70

marks, respectively. In order to pass the

course the student has to get at least 40 % in

total and at least 40 % in B. The following 7.
are the marks of the students S, to S,.

Students | A | B
Sy 12 28
Sz 10 29 8.
S3 16 27
S4 05 29

The only student/s to have passed is/are
]. SI,S:; 2. 5‘1, Sz, 34
3. 51,5 4. 85

3 AT #41 # EF F uw & 9y F w100
Ta1 200 TE & UF Y & A W hww
it argfeas 7z et 31 Fer o7 & &=

& dudta afvrat F 32 # o 2%

| . WATHRT U ST ATES, WIAE (A,
aqr fE=o ot g

2. T e, ST AT Wi e

3, Brramnm, Wmmﬁm

and 200 teak trees of the same age. In a given
season, all trecs shed some of their leaves at
random. The daily total collections of the leaf
litter from the two patches are expected to
have '

4

I. nearly equal means, standard
deviations and coefficients of variation

2, different means, nearly equal standard
deviations and coefficients of variation

3. different means, nearly equal standard
deviations and different coefficients of
variation

4. different means, and standard devia-
tions but nearly equal coefficients of
variation

4-A-H

fe & -+t deqr sparsy 87
L. 183 2. 121
3.4 157 4. 10201

Which one of the following numbers is a
prime number?

l. 183 2. 121

3. 157 4. 10201

T (E AT ) ariter, W T o WA
g ¥ wia foree yma zafar 21

80~
75

70

65

Opening  Closing Highest
dateprice dateprice  price
] April B May I June

ﬁﬁi’rmmm

1. SferFaT qoT 4t 75 F s 78 gar
2. Sforwaw uF A 979 # aaifes
HAL A F AR | AT

S HE # g 9T A AT g A
BT % syt % fr=r F gatfes wf Ry
4 HTCWRTN g 70 UH 80 F A F §

Ll

The graph depicts the petrol prices (in Rs.
per litre) for the months April, May and June.

80
75

70

65

nghe_s‘t
price price

Opening  Closing
date price  date price

] April §l May [=] June



Pick the INCORRECT statement,

I.  ‘The highest price never crossed 75
2. The largest difference between the
highest and lowest price was fcr the
month of June )
3. Month of June showeéd the largest ,
decrease of price between the opening Figure A Figure B
date and closing date price i
4. All depicted prices lie between 70 and 1. B A 3 R B 7
® 2. PR R A
9. gt i AT Ao erd e g 1 e 3 %;ﬁ’%m; |
farfiedt A, B 7ar ¢ & Rrft warr 571 wrear Mok
1@%_‘4’{3‘& Fer e fire & 10.  Which of the following figures can be'drawn
A: E"-&ES‘T  without lifting theapcn from the paper or
B: #T¥ W qEAT retracing?
C: e sen - :
afx A, Bﬂ'ﬂTCﬂ"ﬁaﬁlﬂQﬂ? =47 gar
7t Fr
1. & ST ETRe : A
2. i ST =R :
3\ gﬁm‘r q—r%q
4. A% S aid e F i Pofr afiae Figure A Figure B
qraa ' :
I. figure A but not figure B
9. A traveller to the town reaches a crossroad. 2. figure B but not figure A
Upon asking residents A, B and C for 3. both figures A and B
directions to a certain destination, ets the 4. neither figure A nor figure B
following responses
A turn left ABCD U 91 & % AD &7 7safig O #1
g‘ "0“;‘_‘!';‘:"’“ st AB 4T CD < #: PWQ%@’W
! go straig
lfoﬁly one among A, B and C is truthful, the TEHE AP = IAB G ZDC
traveller
. should go left A P B
2. should go straight
3. should go right ,
4. will not be able to decide between 0
.going left or right
10. forey & 3 Fa-ar e R s & 4 om0 ° & -
mﬁﬂrﬁ?{@'a‘ﬁﬁmwﬁﬂwaﬁ 'WABCD%WWWOPQ%
T &2 S T ST G
. 4 2.6
3. 8 4, 16

J.
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11. ABCD is a rectanglc and O is the midpoint w1 fiFe ¥ maor 1 o F g T i

of AD. P and Q are points on AB and CD, fram ¥ o frr 2
respectively such that AP = iAB and
pQ=ZDC. 1.4
R o .
A B A

o] 2.3
0
D q ¢ t t, t
The ratio of area of the rectangle ABCD to
that of the triangle OPQ is _
. 4 2.6 . .2l
< SR 4, 16 s
. : 0 3
12. % marT afw afa & ador dRa, a6 = t!\%
HAE AT 3% UL SIeAl-SToAT qEFTS A T gl \ ,
fig A F gan ¥ fig B X aAfiw et /—\
s et 31 Py 3 & #e-an #9981 & N,
1. fg A RBgBIER ' - . TS _
2. ﬁgB,ﬁgAﬁ%ﬁﬂE’ ol 13. Veloﬁtyﬁtimccuﬁenfabodyisgim in the
3. FRATTBUFHFAERE , diagram below:
4, % vgw fig A TR AT IHF AR
figB 7

12. Balls are being ro
speeds along
(wave-like) tra on. T
is denser clustering of balls around point B
than around point A. Which of the following

statements is true? 4 : S ;
1. Point A is higher than B The diagram showing the acceleration of this

Point B is higher than A body as a function of time is

2
3. Points A and B are at the same heights.
4

Balls reached point A first and then
13. s aranr e AT R E & - 0 T
2'8
Ve
4 t 4
a5° _ 45°
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4, IH AT T SATE G AT A€ F AT

WE-HII
) 15. A metal wire is stretched along its length.
t t7\'~‘=' Another identical wire is heated. The
resultant length of the two wires is the same.

What can be said about the diameters of the
two wires?

1. both diameters will have reduced equally

e s 2. both diameters will have increased equally
T | % 3. the hot wire has a larger diameter than

14. Freft o & 7% ARE F A AT § T OE the stretched wire
AT B FH F F9 AT G F 9 9 g 4. the hot wire has a smdller diameter
uF e § arer 2 A W & . than the stretched wire
wHAT & AT AT H STAEEAT
| o et B aftea dee g & : 16. :ﬁ%ﬁmwmm%ﬁeﬁm%aﬂf

sefir 31 ' T AT ¥ AR e i e & RES
2. wFHarl ft afdwn e e A waTa g T R e AT AT 82
FME %
3. HFW T FH OF AE 49T GH E 3
SEATEar F1 A 3 %
4, FTIATTOE T F T AT  |a-s 0|28
_ B 'JFMAMJJASOND

14. In a city, each person has at least one hair on . Month ofthe year
his/her head. At least two persons in this city I, gfEmazaT
are guaranteed to have exactly the same 2. EaETT
RER g g oe— 3. et Tt &
population of the city : o A Rt
1. is greater than the maximum p@ssible i "

5 ?:{:s T:h::li:: : ;I‘he graph below shows the monthly average

i L rainfall and monthly average temperature at a
SO certain place in India. Where is this place
4. 1is genetically homogeneous. ost likelyto'be located?

15. U AT T ATC AT Fars it faam # di=n 85 : %
STt &1 Frerper & &t v i are Ay £t i
R strar 21 St arst i afordt dard £t % 3
Wﬁmﬁglﬁaﬁ%mﬁ%aﬁtﬂ sE S8
FIT Figl ST FFaT &7 JEMAMIJJ ASOND
I 2 e gEE ® T AL EA Month of the year
. T T .

Z ﬁ ;;ﬁ i 3?[‘3; ﬁ‘ 1. On fthe west coast
3, b Ui WL IS i 2. On the east coast
FET B 3. In the north-eastern hills
4. In the Himalayan foothills



17. WF g7 T 8 cm T4T 6 cm i & HHiAT
frart rrgt & | om Fr gH g H

19. ww WfaT TR F A 3.4587 + 00022

Wwélgﬁ‘q‘fﬁﬁ%maﬂ‘%ﬁgq

=g om #) e dnft = & & # ofome & amfa sv @
. 4 2. 42 zafaT§?
3.5 4. 5\2 l. 34567 2. 3457

3. 346 4. 35

17. Two parallel chords of length 8 cm and 6 cm

of a circle are separated by a distance of | 19. The value of a physical quantity is measured
cm. The radius of the circle (in cm) is to be 3.4587 + 0.0022. Which one of the

L. 4 2. 42 following is the appropriate representation of
3.5 4. 5\2 the result taking the errors in account?
l. 34567 2. 3457
18. ATATB TH, y TaTx FHET x, p>0 F 3. 3.46 4. 35
: ! © 20, I TR AFET FET A RTE ¥ v S
A Pt o TR T AT T wEe g adr 39 8
¥ : TAE | :
? = 1. fEEaw 2. q9F
3. THIEACHGHATHT 4. 99
0 x 0 ' x 20. The cross-section along two mutually
- perpendicular axes of a solid object are a
circle and a square, respectively. The object is
AT B #F Fife 7T qw e _ _ 1. aftruncated cone 2. acylinder
1, 1 ' Tgd s, 3. arhomboid 4. acube
3 X -
x
3 3 4. xy

HIT/PART- B

18. Graphs A and B ¢ :
ship between y nit-1
‘B 21, Fret gt & & Fear e &
5 t.'{xER]log(x)=Eﬁ1ﬁp,qE_N¥ﬁt_{}
2. [x € R|(cos(x))™ + (sin (x))* =
_ : : 1 @t ne N Ffom
0 x 0 &l 3 P )

3. xeR|x=log(®)AipgeNF

The variable on the ordinate of graph B is (e 8(5)Ffing ﬁm}

. _:; 2. x2 4. {xERlcﬁs(x)=%ﬁ¥ﬁ'p,qENa‘iﬁ'q] ,

. :
3. 3 o 21. Which of the following sets is uncountable?

1. {x € R|log(x) =:—:- for somep,q. € N}

2. {x € R|(cos(x))™ + (sin (x))" = _
1 for some n € N}
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3. {xE_RIleog(vE) forsumep.qEN} Nn+l1-vVn>1 Wqﬁfﬁ'ﬂﬁﬁin
4, {xERlcos(x)=£forsomep,qEN} 25“' T Ha o
* 4. Vn+1—vn > 2 w9gq: fiffmms »
& g g
22, Warw{a,,}q'tﬁ?mﬁﬁq _ -ﬁq
= ()" (3-2). W s 24. Forn € N, which of the following is true?
Lvn+i-vn> J—l-_ for all, except -
= Z ¥Yn €N. < - 3 ;
by y Qe possibly finitely many n
=1
Wﬁﬁﬁﬁ'ﬂﬁﬁmmgﬂ’ i 2. Vn+ —\Fc<% for all, except
L limpo by =0 i possibly finitely many n L
2. limsupy, 00 by, > 1/2 3. vn+1—+n> 1 forall, except possibly
3. liminf,_,e by, < —1/2 finitely many n
4. 0< liminf, o, by, <limsup,_,o, b, <1/2 4. Y\n+1—+/n > 2 forall, except posmbly

; finitely many n
22. Consider a sequence

(@) ay=(D"(5-3). Let 25. f:R - RF Hae 7o W w4 a7 Fre
n ' 3 & F-ar W 2
b“=Zak Vn eN. _ : l. faTegEs &
ek - | 2. f At e g 71 e gl
{he[?mfj:hbif t:; following is true? | 3. e REF B () =12
2. limsupy,e by > 1/2 _ : 4. f aviEa g

3. liminf, e b, < —1/2

4. 0% liminfy e, by <limsuppae by<1/2 23 Letf:R = R bea continuous and one-one

funetion. Then which of the followmg is

: ; true?
23, f= # & Fra-ar ey g? : . _ 1. fisonto
R - (‘1) - gfmri adE 2. [ is either strictly decreasing or strictly
increasing
2. Em; ﬂﬁmﬂ- g 3. there exists x € R such that f(x) = 1
4, fis unbo_unded

3. EI?I#EE$=1_
4. Ym=1Zn=1 26. AR g,(x) = sz, x €[0,0) T > o0
aﬁvﬁwﬁﬁaﬁﬂ-mwa?

I gy — 0 fFEgar af vs aarE: 78

23. Which of the following is true?

I Za?—l'(__l)' does not converge | 2. gy = 0 U= 9ATA:
B A convcrges . : 3. gn(x) = x vx € [0,)
- 4, gn(x) »— Vx€[0,)
3. Em..lzﬂ_l = +ﬂ], converges n T4x?
4. Times Dt s diverges 26. Let g, (x) = ———, x € [0,00). Which of
_ ‘ the following is true as n — o0?
24. n € N ¥ fRr, Frer & & Fe-ar wer 29 ; n = g Pm:t‘m;e but not uniformiy
e Gn — 0 uniformly -
. vn+1- \/E_> 7 o aRAETE n 5rg) s x - Vae 0oy
F ﬁmwaa%ﬁm oty 1:;2 vx € [0,00)
2. VnF T =V < = W s n
F foramy g o
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27,

27.

28.

28.

n % SOET AT IE 59 9 () F oA
areata® aguar §1 afzeq w6l P, 7 f=w
F AR TP, - P; & (THR)=
J5 fe)de + f' () & wresmiRa FE AT ATAT
{(1,x,x%) 741 (Lxx%x%) ¥ Fo 7w
aregg faeTor 8

1851

0190 eSO 2,

0 (I 20%0
1

3

6 1 0

0100 1 0 %

3.1 0 0 Al 2

‘\o % ot 10 20

2 " 3 00 3

Consider the vector space [P, of real
polynomials in x of degree less than or equal
to n. Define T:P, > P3 by (T/)(x)=
f:f(t)dt 4+f'(x). Then the matrix
representation of 7" with respect to the bases
{1,x,x*} and {1, x,x%,x3} is :

-

il )
0 1 2 0 1 :0::_2'
(030 2. 1o % 0
1
3
0 1 0
a1 1 0-=2
1
0 2 0

afs py(x) Ar=IE A AfEafE
(characteristic) FgT & AT Py (x) — Pg-1(x)
e st ® & forars forg sl 82
3 3 . (4 3
B 2 (; 3)
3 2 2 3
3. (4' 3 #: (3_ )

Let P4(x) denote the characteristic poly-
nomial of a matrix 4. Then for which of the

" following matrices, P4(x) —P4-1(x) is a

constant?

4-A-H

10

L. (g
3
4

a
e

i

)

T

2

4. (g

W w
—

29. e # & Fi-a7 arsgg R o R @

[

2.
] (o
0

2
. o
. 0

O W= OWo

. ,
0 2. (}
2) G
0

1
0 4
) 4

29. Which of the following matrices is not
diagonalizable over R?

v
(o
0

. (o

30. 9 ATS4E T B FTE?

1
| 1
0) :
; ¢
0
0) 4@
3
11111
122 22
% 2 3.3 3
1 2 s 4
1 80 3 | 5
2. 3
455

30. What is the rank of the following matrix?

L =
B~

1 1.3 11
1 2 2.2:2
12 3'3 3
123 4 4
123 45
3. 8
4. 5



31.

31.

32.

32.

7 AT [0, 1] 9% T {3+ /19 avet "
FeAT it aiRer FHR F VoA #

{sin(x),cos(x), tan(x)} & sr=aiieq V F1
ggnﬁaﬁ waTd gu WA R 7 BT

1.1 2, 2
3.3 4, IHFT

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 W over R is

1.1 S

3,3 ° 4. infinite

RYTV H =T ¢ F afdrwaw 2 =76t (degree)
awr Fgual f1 wfe wwfe Ao aET
rAEd Voae i ogwr afearfa

1 ’

r.0= [ rOa
gl f,geEV. TEAWRHF W=
span{l —t2,1+ t?}a9qr V& W & Fila®
7w W 1 asft h e wt ¥ g R # &
A arafdr age dar gy
I hUF & G 8, h(t) = h(=t)
2. huw fBww e €, h(t) = —h(-t)
3. h(t) = 0% foro ar=fas g=r 2o

(f.9)= A f(®)g(t)de

for f,g € V. Let W = span{l — t%,1 + t?}
and W+ be the orthogonal complement of W
in V. Which of the following conditions is
satisfied for all h € W+?

1. hisan even function, i.e. h(t) = h(—t)
2. hisanodd function, i.e. h(t) = —h(—t)
3. h(t) = 0 has a real solution

4, h(0)=0

4-A-H

o i

Unit-2

33.

33,

34.

34.‘_

35

R (= V=1 Wz A, B 2%
FrATAdT =7 # sfufEFeae g9 #v ¢ W, ar
T TATHAT §, —o FT A §

l. —mw/2 2. n/2

3. —n 4. o

Let C be the counter-clockwise oriented

circle of radius % centred at i = v—1. Then
dz

g

the value of the contour.integral §, ——

l. —m/2 2. w/2
3. —m 4. m

f(z) = e* FRTTT F=A f:C - CAH,
e & & F-ar s 22

L f({z € C:|2| < 1)) = Faga q==g 7&

2
2. f({z € C: 2| < 1)) UF e wq==a 7
g
3. f({z € C:|z] = 1)) TF HFa AT 2
4. f({z € C:|z| > 1)) uF sfag FBga
"R -

Consider the function f: € — C given by

. f(2) = e*. Which of the following is false?

1. f({z € C: |z| < 1}) is not an open set.

2. f({z € €:|z| < 1}) is not an open set.

3. f({z € C:|z| = 1}) isa closed set.

4. f({z € C:|z| > 1}) is an unbounded
open set.

, Pt areafas ear o > 0 ¥ o, Frew A

9z A= &%, % frd 0,a,a + ia X B

afz A Fr amaTEaT Ry F sfuEem #7 F
;T z T ATEAF T Re(z) # fFmmd av

FEL TATHFAT §, Re(z) dz FIHMEE

.a?

1. 0 2. l?
' 2

3. ia? 4. 1%
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35. Given a real number a > 0, consider the
triangle A with vertices 0,a,a + ia. If A is
- given the counter clockwise orientation, then

the contour integral ¢, Re(z)dz (with

[for example: If p is prime, then
d(p) = 2,v(p) =v(®P*» = 1, w(®?) = 2]
1. ifn = 1000 and w(n) = 2, then

d(n) > logn

Re(z) denoting the real part of z) is equal to 2. there exists n such that d(n) > 3vn
1. 0 2 i-—- 3. forevery n, 2™ < d(n) < 2¢9™
- ' 4. ifw(n) = w(m), then d(n) = d(m)
3. ia? 4, fT
38. =gl ¥ fv e ox faame fifvo
36. f:C-» CTaT T e v 8 o={(§ ez serim)
lim, oo | (5)| = oo 7 e & & F-am aa e § & #-ar 7 2
Tﬂrfﬁ? 3 . G & AT ¥ s wwg awr
L fEEdiy 2. G I F A AT aHg I
;.f%mﬁﬁmﬁ?ﬁajﬁwag 3. G 1 8% FA94 € 7 Rt
3. @rfer® § e, f ¥ oRfAaEF g & 4. G O % st ar e St g 2
qFq 2 : '
4 f 311?:'!737 &7 & FFATRET (nowhere 38. Consider the set of matrices
vanishi =Jrs by, L
vanishing) & G — {({] 1) theZ s€ef 1.+1}}
36. Let f:C = C be an entire function such that - Then f‘zhich of the following is true?
: axy A I. G forms a group under addition
hm’*‘?‘_ |f (z)l ket el ot 2. G forms an abelian group under
following is true? multiplication
I. fisconstant 3. Every element in (‘ is diagonalisable
2. f can have infinitely many zeros over C
3. f can have at most finitely many zeros - 4. G is a finitely generated group under
4. f is necessarily nowhere vanishing " multiplication
37. feft i e n > 1% forg . R #F1IAE N S
d(n) = n:a.' HATEHS @0 F {7 I 27
v(n) = n & = o . A& R F qfiffaras aurer qosnaH &
w(n) nﬁyagasa'r T ARETE
HISThT 1 HeAT . afx R ¥ wffraris qorsmat 2t
[SaTeTond: IfE p wrATsT §, 9 ar R afifaa 2
d(p) = 2,v(p) =v(P? =1, w@*) = 2] 3. ARRUF PID.ETaRFT X IR F
1. A n > 1000 74T w(n) > 2, 7@ AT I PLD. §
i) logn 4, #f% R gave wia 2, et o=
2. T dfF dn) > 3Vn ; ST @, TR A
3. F forg 2" < d(n) < 2¢M™
E{ﬁn ﬁri (m) ¥ 39. Let R be a commutative ring with unity.
4. 7% w(n) = w(m), 7 d(n) = d(m) Which of the following is true?
1. If R has finitely many prime ideals, then
37. Forany integern = 1, let Risa field
d(n) = number of positive divisors of n 2. IfR has finitely many ideals, then R is
v(n) = number of distinct prime finite
divisors of n 3. IfR isa P.1.D., then every subring of R

 w(n) = number of prime divisors of n

counted with multiplicity 4.

4-A-H

with unity is a P.1.D.
If R is an integral domain which has
finitely many ideals, then R is a field
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40. A% qifeafas auf® x 57 EiEs q=T © 42. The positive values of 1 for which the equation
qTH ﬁwﬂ‘ﬁ'qﬂw.mmmg? y"'(x) +22y(x) = 0 has non-trivial solution
1.3 A wag &, 7 To vaww 4 arass satisfying y(0) = y () and y'(0) = y’ () are
; 2n+1 :
w%m'aﬁ% _ L A==2 n=1,2,.
2. A A vrvag &, ww gww g Ay 2.A=2n,n=1,2,..
Hag g 3.A=nn=1,2 .
3. % A 5ag 2, 79 T s araeas hAd=m-1n=12.
: W'&Elila'ﬁﬁﬁ e . 43. TH PDE W< fR=re 5%
4. 7T A w—m%,ﬁammmg P Pu a2 2 %
| _ xy) o= +ee Bxdy
40. Let A be a nonempty subset of a topological u x| oy 0w
space X. Which of the following statements Q) o TeTgte o =0
is true? _ - aﬁpm'q%aﬁmwﬁmm
1LIfAis connected, then its closure 4 is not a1t agE &1 fr T F-a7 7ot
necessarily connected 1. ¥ETR > 0 25 PDE
2. If A is path.connected, then its closure 4 : 2.2, .2 .
is path connected (Cy) e R%: X2 +y2 > iy fefta &
3. If A is connected, then.its interior is not 2. TR>08 R PDE
necessarily connected : {(@y) € R%:x2 + y2 > B} ¥ sfyaafs
4. If A is path connected, then its interior is 2 = .

connected _ 3. TR > 0% % PDE
{(xy) € R%:x? + y? > R} % weamfis 2
4, TR > 02 % PDE '

Unit-3 {y) eR%:x? + 32 < R} ® sfgawfas
- | X : g |
41, ?ﬁ'xzy"(x) ~2y(x) =0, y(1) =1, _ '43. Consider the PDE
y(2) = 1 %787 y(x) ?rﬂy@)wmﬁ P( | )ﬂ.,. 22 y? u
o . . ) +e*e axdy
e . 1) U 2x fu .
: 1; ..{;!(x.y)ayz +e’ax+e"ay =0,
* 21 where P and Q are polynomials in two

variables with real coefficients. Then which

41. Let y(x) be th of the following is true for all choices of P

2.1 - 1Y — 1 ; d Q?
-['.th::,. tglt? valjggf‘ ¥(3) is-? ' J I. There exists R > 0 such that the PDE is
11 elliptic in {(x,y) € R%:x2 4+ y2 > R}

L 2 _ 2.1 2. There exists R > O such that the PDE is
3 1 g 4 ’ hyperbolic in {(x,y) € R%:x? 4 y2 > R}

* o ¥ g 3. There exists R > 0 such that the PDE is

: parabolic in {(x,y) € R%: x2 + y2 > R}

42. B 1% o gefreor ¥"() + y(x) = 0 4. There exists R > 0 such that the PDE is

FT y(0) = y() 741 y'(0) = ¥ () F s hyperbolic in {(x, y) € R?: 2 +32 < R)
T EU AT & N 99 A H o i

AR du 9%

2n41 e ;
l. A= =, n= 1,2, ne at Ax2 W(xl t) € (0' 1) X (0: CO)
2.A=2n,n=1,2,.. u(x,0) = sin x, x € (0,1)
3.d=nn=1,2,.. u(0,8) =u(1,6) =0, t € (0,0)

4. A=2n-1, n= 1250

4-A-H
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T TF AT & u & a1 e & & F5-a1 7w
A

1'ﬁ.m(x.t)e(0'1)x(0 m)gf%r
u(x,t) =0

2. ﬁ:m(x,t) €(0,1) x (0,0) 2 &
H-(x,t) 0

3. tu(x, £) T FT (x,t) € (0,1) X (0;00)
% forg witag

4, THET (x,t) € (0,1) X (0, oo)gﬁ?
u(x,t) >1

Let u be the unique solution of

2
o _gu where(x,t)e(o l)x(Ooo)]

E? ax?
u(x,0) = sin nx, x€(0,1)
't € (0,0)

- u(0,6) = u(1,t) =0,

Then which of the following is true?

46. T % x°(t) 78 7% & 5 B o Ay
?wrﬁ?ﬁr*fém%
J() = f [x?() + ¥2(0)]de
’\iﬁﬁ?x(O) 0,x(1) = 1!1@'!23’!%@?&

x* (z)arrm%
Ve 24Je
v | % e
5 Ve 4 2
% Teze T 142e
46. Let x*(t) be the curve which minimizes the

functional

1
J6) = f [x2(2) + #3(0)]dt

satisfying x(0) = 0,x(1) = 1 Then the
value of x* ( ) is

1. There exists (x,t) € (0,1) x (0, ) such 1 e 2 2V
that u(x,t) =0 " e * l1te

2. There exists (x,t) € (0,1) X (0, ) such 3, 4 2
that aa_l: (x’ t) =0 £ 1+2e " 1428

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

4, There exists (x,t) € (0,1) x (0, m) such
that u(x,t) > 1

Awtdt T wafa & e v ge e
ar+
x+2my—-2mz=1
nx+y+nz
2mx +2my +z
SEl m,n € 2. T

for, et v

45.

45. Consider solving the following system by
Jacobi iteration scheme o
x+2my—-2mz=1
nx+y-+nz =2
2mx+2my+z=1
where m,n € Z. With any initial vector, the
scheme converges provided m, n, satisfy
I.m+n=3 2. m>n

3. m<n 4. m=n

4-A-H

47. AR Y@E) — [ (x— Oy()dt = 1 T TF
gy arar e # A e e 30
1.y ufas & g R # s o
2.y, R¥ Tt &
3 5 y(x)dx<oo

- In S ®

f y is a solution of |

y(x) = [ (x = y)dt = 1,

then which of the following is true?
I. y is bounded but not periodic in R
2. yis periodic in R ;

ke y(x)dx <o

'r'» y(x)

48. mﬁqﬁi@ﬁgmﬂ'ﬁmmﬁﬁwﬂ;
ke ATt FAET F wE B & [ET F1 FHEAT
T B uw gemm-fEe o ol () @
g7 & S Al afw F E v & uE
THAT 9L AA1E O @ 1 afe gAY
gz yoreft # fafy ¢ w1 zrdisa A3a=t
# 7T foraT ST a7 59 WOITET T S



Mmad_ Koo
L 74" —3(q—vet)
2k
2. 54%=3(q = vot)?
Ly
3. 54 +5(q ?nt)
k
4 4 +35(q = vor)?

48. Suppose a point mass m is attached to one
end of a spring of spring constant k. The
other end of the spring is fixed on a massless
cart that is being moved uniformly on'a
horizontal plane by an external device with
speed vy. If the position g of the mass in the
stationary system is taken as the generalized

coordinate, then the Lagrangian of the
system is

L 242 —%(q = vet)
2. 34% = 5(q — vt)?
3. 2 +E @ - v
4. T4 +5(a—vo)?
Unit-4
49. Pft 7 Rrwefia et am ofier 7 30

T8l B WA F I F 4 Fwew & e

Ferdt #t ¥ uF #r Rl s f i
aeqdf A, B, C 3 30 woat ¥ Icaaf % &5
® § agtaw Ffea w3

it F adt 30 st ¥ qoidis

49. There are 30 questions in a certain multipie'

choice examination paper. Each question has
4 options and exactly one is to be marked by
the candidate. Three candidates A, B, C mark

each of the 30 questions at random _

independently. The probability that all the 30
answers of the three students match each

other perfectly is ;
1. 607* 2. 3074
3. 4% 4. 4760

50. AT Xy, X5, X3 Xo, Xs HOT q27 G AT

i.i.d. argfeas TT gt ar

4-A-H
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max(Xl.X-z,X3,X4, XS)) T AT
1 1
l. 7 2 =
1 1
3. 5 4, &

50. Let %y,X; X3 Xy Xs be i.i.d. random
variables having a continuous distribution
function. Then
P(Xy > X, > X3 > X, > Xg|X, =

h M(X1,X2,X3,X4,XS)) equals
L.

5 [
[

3.
51. srawaTAAfE {0, 1,2, 3, 4) aTeit wrHTT T
AT SHE A S e ¥ A § e

=¥
0 Jrgel s
0o/1 0 0 0
1{1/3 1/3 1/3 0

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

P=2| 0 1/3 173 1/3
31 o
4\ 0 0 0 0
T Ny o pSy) F1 AT R0
19 1
1. 3 28 s
3.0 4. 1

Consider a Markov Chain with state space
{0,1, 2,3, 4} and transition matrix

0 1 2

3 4

0o/1 0 o0 0 o0
1(1/3 1/3 1/3 0 0
P=2]1 0 1/3 1/3 1/3 0
30 o 1/3 1/3 1/3
4\0 0 o0 0 1

Then lim,,, o pf;} equals

o W=
e
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§2. e f(x) T 29 T greTia 9
f(x) =ce ™", xeR. '
cF B am ¥ g £ sriirsar 99 wom
grm?

54,
i 2 ; 4,
T r(1/4) r(1/4)
3 T
3. 4{'(4)

r(1/3)

52. Consider the function f(x) defi ncd as

f(x) =ce ™", xR

For what value of c is f a probablhty density

function? '

T B e :
TG/ - T/ 35,
=uie vy 1

3'. r(1/3) e 4(4)

afk (x,Y) e s d@e F e @r

G AT py, pp, WF =T 0y, 0, TAT
qE " TOTF p & STt @t T e &

aaqﬁmnnai_azﬁwﬁ#ﬁmﬁ
quﬁaam%%gwg 55.
. XqarY

2. XTATX-Y )
Sl X+yaATY

4. X+Y@garXx-v

53. Suppose (X.,Y) follo
distribution with
deviations oy, 0;
p, where all the
Then testing Hg: oy
" testing the independence of

l. XandY

2, Xand XY

3. X+YandY

4 X+YandX-Y . . v s

: m?wmu@fﬁwwﬁwpdf F
- Hew # § rar wrar 2

(L g cx<h, 850
fo(x) = {38(1+6%)’ = ;
0, a7

UF A 12, —54,26,—2, 24,17, -39 1
TR & 0 7 Ioqana ARAT AHerT 47 27

4-A-H

{12 2.
3. 26 4,

A random sample of size 7 is drawn froma
distribution with p.d.f. '
I _29<x<6,0>0
fo(x) = {3601+62)" e

0, otherwise

and the observations are
12,-54,26,—2,24,17,—39. What is the
maximum likelihood estimate of 82

112 2. 24
3. 26 4. 27
Xy, Xy, o+ FUHTET | 4T THLT | AT =T

THTHTAG: dfed argf>as 931 1 0% agwy
ar S N O et argfes w7l
f&wwzgq‘rxi,xz, - H e g aq
Xy Xy 4 oo+ Xypg FTHECTE

13 2. 4
85" 4. 9
Let X;,X;, -+ be a sequence of independent

normally distributed random variables with
mean | and variance 1. Let N be a Poisson

random variable with mean 2, independent of

X1, X3,---. Then, the variance of X, + X, +

= + XN-!»I is :
2. 4

3.5 4. 9

6. g e (x,v) ¥ P et
3 AT € UF A s quraar qiee
S RER F SR Y F X 9 gHTE F o

SqET BTl ny TIIAWT (ny, 1y > 2) 91 i-th

qH=AT (i=1,2) ¥ TEEAW TOOF w5

ATH F AFAT f; AT AEA ng + 0y &

A AT #1 gE g4 e f, 9

afx fy >4, >0, '@ra’rﬁwﬂ‘wmﬁ?

L. B2 < Bo < By

2. B TR (B Br). & e T 2,
AfFT By + B, & wferw 7 &y aar

3. Bo TR (By, ), F e T
HAT FOMCHF Tal ol gar

4. By TOUHF BT TFAT &



56.

57.

-8

There are two sets of observations on a

random vector (X,Y). Consider a simple

linear regression model with an intercept for

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

estimate of the regression cocfficient

obtained from the i-th (i=1, 2) set

consisting of n; observations (ny.ng > 2).

Let By be the least squares estimate obtained

from the pooled sample of size ny +ny . Ifit

is known that £, > £, > 0, which of the

following statements is true?

L By < o< By

2. By may lie outside (3,, £,), but it cannot
exceed f; + f,

3. Bo may lie outside (f,, $1). but it cannot
be negative

4. Py can be negative

Hﬁ'ﬁ‘i .23 a4r T1234 wHLT: Xza-m X3 a7
Xy TT Xp, X3, Xy T Xy T wftmd ag
qEHEY ONF £ e % & T w2

Ti23 = "'03, T1.234 = 0.7

1

2. 1123 =07, 1153, =03

3. Ti23 = 03, ?'1_234 =0.7

4, 123 = 07, Ti.234 = -0.3

Suppose 13 33 and 7y 544 are sample multiple

correlation coefficients of X; on X5, X, and
X1 on X, X3, X4 respectively. Which of the
following is possible?

T123 = =03, 1334 = 0.7

123 = 0.7, 134 = 0.3

Ti23 = 0.3, 13534, = 0.7

7123 = 0.7, 11234 = —0.3

= Ly
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58.

P 04 02 02 02

T H g 1 F wfnf g £ w2

1. 0.4 2. 0.6
3. 07 4. 0.75
A sample of size n=2 is drawn from a

population of size N = 4 using probability
proportional to size without replacement
sampling scheme, where the probabilities
proportional to size are

4-A-H

$/06 CRIE/19-4 AH- 2A

59.

59,

60.

B3 2 3 4
Py 04 02 02 02

The probability of inclusion of unit 1 in the

sample is
1. 04 2. 06
3. 0.7 4. 0.75

mvt () @ et e f=if+lp
2, 5ET f, 991 £, #Or: Rwh gHHv do
A Ny, ) Far N(uz,2) & wafs

m=1). o= (7))@= 1,5 22

THAF A=qg & 79 e & & 57 @ ot
)

I. X Q4T Y 9ATcHS qgdeay A &

2. X 791 Y WO QgHay 9T &

3. X TATY SHgHag § AT vy a5 §
4. XTAY FaT &

Suppose that ("}\:) has a bivariate density

= —:-fl e § f2, where f; and f, are respect-

ively, the densities of bivariate normal distri-
butions N (4, Z) and N (i, ), with

W= (D to=(T7)andx =1, the 2 x 2

identity matrix. Then which of the following

is correct?

l.- X and Y are positively correlated

2. X and Y are negatively correlated

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

4. X and Y are independent

EIPELERIE S
T 14 2. 20
3. 25 4. 27

The maximum value of the objective
function z = 5x + 2y under the linear
constraints x = 0,y = 0,x = y and
2=x+y<4is
1. 14

3. 25

2. 20
4. 27
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Unit 1

61,

61.

62.

62.

AT P (@, nao TATEH ATEATF TEATSH FT

FTEA Bl TE AR K = Iimsupn..wlaniﬁ@

IR L e e o

I AR K = o0, 7 T8t BT 7> 0
¥ fro s 2

2. AR K = o0, qF E§=°anr“ﬁﬁﬁ'ﬁ
r> 0% fro sfEmd 78 8

3. AR K =0, 78 Lo @t T E r >0
% Ry sfmT 2

4, ARXK = 0,78 TEoa,r™ Bl off
r>0%ﬁqaﬁmﬂa€fa

Let {a,}ns0 be a sequence of positive real
1

numbers, Then, for K = limsup; e l@nlm,

which of the following are true?

1. if K = oo, then Yoeg @, 7™ is convergent
foreveryr >0

2. if K = oo, then Y=o @,7™ is not
convergent forany r > 0

3. if K = 0, then ¥i-qa,r™ is convergent
foreveryr >0

4. if K = 0, then Y- a,r" isnot
convergent forany r > 0

Qs g, Mad &

d:Rx R = [0,

#F T H-8 57 22

1. d(x,y) = 0 af2 3T Fa= Al
x=y x,y€ER.

2. d(x,y) =d(.x),x,y € R

3. d(x,y) <d(x,z)+d(zy). x.y,z€R.

4. RuTd #fEwadi

For @ € R, let |a| denote the greatest integer
smaller than or equal to @. Define d: R X

R~ [0,00) by d(x,¥) = llx—yll, x,y €
R. Then which of the following are true?

1. d(x,y) =0ifandonlyifx=y, x,y €ER.
2. d(x,y) =d@.x),x,y €ER.

3, d(x,y) <d(x,z) +d(zy), x,y.z€R.
4. d is not a metric on R.

4-A-H
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o iR —» R e, ma = 7 8

F-H 77 57

1. afX £ #7 7%F X-ae F wwia< Bt
YT T FH A FH Y (AgE I FEAT 8
aY f aFEt 7RI g

2. afX faraF X-ae F wwrax et off
Yar #t wftFaw us R FR ar f
A B

3. AR f AT AH X-3E F HAIC g AT B
FTe d1 f Ar=aATal &
4, T fFTAF X-AGF F ARG T A FH

UF T FV A FE Al f ATHL T B

Consider a function f: R = R. Then which

of the following are true?

1. f is not one-one if the graph of f
intersects some line parallel to X-axis in
at least two points

2. f is one-one if the graph of f intersects
any line parallel to the X-axis in at most
one point

3, f is surjective if the graph of f intersects
every line parallel to X-axis

4. f is not surjective if the graph of f does

. not intersect at least one line parallel to
X-axis

A fx) = [0 g dt A AAER

FIA-H TRY €2

1. R9T fafag g

2. RYT fHaa g

3, RO f 47 gfvefia 75 8

4, R f §aq 7E &
. Let f(x) = [; Sz dt. Then which of the

following are true?

1. f is bounded on R

2. f is continuous on R

3. f is not defined everywhere on R

4. f is not continuous on R

. {x,,) ST AT FT AT £ AR

Xn_ 2 g forer & 7 £

y"=1+xn

1. af% (v, } AT &, T {x,)
s g

2. AR (x,)} AETE &, 7 (y,, Jt AT R

$/06 CRIE/19-4 AH- 2B



65,

0

66.

66.

67,

67.

3. R {xy ) PG &, A (3, ) P oPaz 2
4. AR {y, } Rz 31 (x,) i oRaz 2

Supposc that {x,, } is a sequence of positive
reals. Let y, = 1:: . Then which of the
n

following are true?

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

ar %

xsin(1/x), x€ (01]%
f(x)=[ 0, x=0§?ﬁ-‘!'q’ﬁrq
T g(x) =xf(x)for0 < x < 18, ar et
# & B wdt &
1. faftag e amer ¢
2. fafaz Rreor arar &
3. g TRag fre=oy avem &
4. gwmﬁawmmﬁifa

_ fxsin(1/x), forxe (0,1]
Lctf(x)—[ 0, forx=0

and g(x) = xf(x) for0 < x < 1. Then
which of the following are true?

I. f is of bounded variation

2. [ is not of bounded variation

3. g is of bounded variation

4. g is not of bounded variation

a<c<b, f:(ab) - R # daq ¢ | 7fE
f 3 (a,b) \ {c} ¥ 52 BR§ sfgwerdta frs
MpRdmcmFRbas Iy
wew &7 | . .i'l P S
l. ¢ 9Xf waFarg &

2. ¢ T f T SAFAAT ZAT AA9TF T &
3. ¢WX f sEwEArT & o
limy f'(x) =f'(c)
4. ¢ TLf FEFAAE § AT £ (¢) IrAmT
TH “mx—-c f'(x) ?@: g

Leta<c <b, f:(a,b) - R be continuous.
Assume that f is differentiable at every point
of (a,b) \ {c} and f' has a limit at ¢. Then
which of the following are true?
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68.

68.

69,

69.

I. f is differentiable at ¢

2. f need not be differentiable at ¢

3. f is differentiable at ¢ and
limy... £'(x) = f'(c)

4, f is differentiable at ¢ but f'(c) is not
necessarily lim,_,. f'(x)

F:R - R % Sgeam wa7 971 feg & &
ﬁw—mpkmmﬂwﬁrma
2. N

1. Z A
3.0 4. R\Q
Let F:R - Rbea non-decreasing function.

Which of the following can be the set of
discontinuities of F

1. Z 2. N
3. Q 4. R\Q
f: R - R3 ¥

f(xy, 25, %3) =

(e*2cosx;, e*2sinx, 2x; — cos x3)
R g A R st E =
{(1,x2,%3) € R3: (xy, x5, x5) F w0y Ty
ST U T T 2 £, P o
R R o R e )

l. E=R3

2. Evrig &

3. Bt 7l & Afa 3 a2

4, [(x,,xz,;—') €ER3:x,,x, € R} E %1 3fm

STEHAT ¢

Let f: R* - R3 be given by

{(xx-xz» x3) =

;(exz CosXy, e*sin x; 2x; — cos x,)
‘Consider £ = {(x1, X2, x3) € R3: there exists
an open subset U around (x;, x5, x3) such
that f|y is an open map}. Then which of the
following are true?

. E=R?

2. E is countable

3. Eis not countable but not R3

4, {(xl,xz,g) ER3x.,x, € R} is a proper
subset of E



70, X FAOTAT Feg HTA 79 e # & F A
T TAE?

| x o AR dd B d) Tt 2
2, xwrtET ARE d & (L d) T
HEUE

 x v AR d g Brd) wead
. X oz e A d @ & (X, d) W'
T e

70. Let X be a countable set. Then which of the

following are true?

|. There exists a metric d on X such that
(X.d) is complete

2. There exists a metric d 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

71, AT B R R" F R giat= #
L(R™) 5wf® 1 41 3 Ker(T) 751 T Ht

L#¥]

£ e

f (g R (R A A e A A A

AT 2? :

| TETErE T e LRS)\{0) & i
(T) = Ker(T)

2. T e T € L(RP\(0} T §FE
(T) = Ker(T) -

3. TETATE T € L(REO\{0} £ v &
(T) = Ker(T)

4. T FE T € L(RO\{0} 7 &, & I
(T) = Ker(T)
71. Let L(R™) be thes
from R" to B™, If k

(null space) of T then which of the following

are true? .

1. There exists T € L(R3)\{0} such that
Range (T) = Ker(T)

2. There does not exist T € L(R®)\{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 T € L(R®)\{0} such
that Range (T) = Ker (T)

72. W B R witfia Rty aRaanf2 v 2
qar TV -V Huw ey &1 93 =
Ww aRARET TV - W, T W — V 5 B

4-A-H

20

72.

73.

T=T,eT, g0 awg MaTsmasar & & w
ufefie fafra after aaf2 g aur

I. T, 74T T, 191 ATogIas &

2. Ty T4T T, 3041 UHHT &

3. T, AETEF &, T, Tt 8

4. T, O¥HI, T, M=a13F &

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

1. both T; and T are onto

2. both Ty and T are one to one

3. T, isonto, T; is one to one

4. T; isone to one, T, isonto -

A = ((ay)) F1 3 x 3 AP =4 7T |
TE FAAT FT T2ANMAY
1. det(((—1)"*a;)) = detA

2. det(((—1)"a;;)) = —detA

3 det((V=D)*ay) = detA

73.

74,

4. det((V=1)"*/ay;)) = —detA

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

L det(((—1)*/a;))) = detA

2. det(((=1)"*/a;))) = —detA

3. det((V=D)*/a;))) = detA

b der((7D) ay) = —deth

p@E)=ay+ ag@x ot @, x"F n>1
a@ = [ p(edt, r(x) = Lp(x) T BT
a2 VA2 ¥ agTE A At
g amd T Rm AT smaag
2 .

. q 4T vV ® S EmaA g

. q @1 vV & e =\ 6 e

. gaar rfrifEE R d a2

. q@ar r & s T g o 2

= oW o -

Let p(x) = ap +a;x + ++-+ a,x" be a non-
constant polynomial of degree n = 1. Consider
the polynomial

q(x) = [ p()dt, r(x) = 5-p(x).



75.

75,

76.

Let V denote the real vector space of all
polynomials in x. Then which of the following

are true?

l. g and r are linearly independent in V

2. g and r are linearly dependent in V

3. x™ belongs to the linear span of g and r
4. x™* belongs to the linear span of ¢ and

M (R) #1 R 9% n X n =2 #7 7o 777

ﬂ‘lﬁwﬂ‘#m&anaz%ﬁqma?

|. UF sieqz A, B EM(R)sH ez a g
AB — BA = L, 92T I, n X nawws

=g @
2. AT A,B € M, (R) 79T AB = BA arar

R 7% A 747 fFmifr 2rm afe sic 399
a2 B +ft R w7 friig ot

3. AR A,B € M,(R), 7 AB 7T BA
#F arfoaes aguz wh-3 21

4. X A,B € M, (R).q AB 79T BAF R
# srfrerarfore arr (eigenvalues) T ¥
it

Let M, (R) be the ring of nxn matrices

over R. Which of the following are true for-

everyn > 27

I. there exist matrices A, B € M, (R) such
that AB — BA = I,,, where I,denotes the
identity n X n matrix. -

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

dethen 4 5 anc

PR A= (ay), . 1<ij 5%
. R _
A

n,ny €N.TE A FadAvs
AT fAfer aregg geme

M= iwHi=1,2,3,4,5% oo
. ?‘l1<ﬂz<"'<n5

. ﬂ-l =ﬂz'—""=ﬂ.5

Ny >Ny > >ng

W0 -

4-A-H
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77.

.

78.

Consider a matrix 4 = (a;;)
1 <1, < 5 such that Qi =

5x5°
where

nptng+1’
n;,n; € N, Then in which of the following
cases 4 is a positive definite matrix?

n =iforalli=1,2345
n1<n2<---<n5

Ny =Ny =--=ng

Ny >ny > - >ﬂ5

e L

(.):R"XR" - RFT R" 97 q19% g

TOTTES HIH | ST w e R™ ¥ f,
Ty R — R™ F1 ey =7 & qfvarfig 5%

Ty(v) = v—%"’—)w, veER"F o am
e & & w3 qer 32

cdet () =1

AT (1), Ty (v2)) = (v, v2) Vvy,v, €R?
Tw= T'w_I

. Ty = 2T,

R —

-h-!..-.i

Let (,): R™ x R™ - R denote the standard
inner product on R™. For a non zero w €
R™, define T,,: R™ - R" by T, (v) = v —
%‘;ﬁlw for v € R™, Which of the following

i # &etcrw) =1
2, (Tw&’:Ja Tw(v2)) = (v, v,) ¥ Vi,
v; € R"

Ty R o
4. T2w=2Tw

R B TR
T QT =g 4 = (] o) FATH

Bt B # & 3493 st 251 @ @

ST 2 X2 T sregg P ¥ fw
PAP T%9 ¥ 2 W2f Pt & arorg P ¥ wfrad

by 0 2 0
Sy 2 (5 2)
(o ) “ s

Consider the matrix 4 = ((1] é) over the

ficld Q of rationals. Which of the following
matrices are of the form PAP for a suitable
2 X 2 invertible matrix P over Q? Here P!
denotes the transpose of P.




1.(3 0) 2. (29

0
3. (é .P1) i (i g)

Unit 2

79.

79.

z € CF R, f(2) = (2* + 1) sinz? wTA|

f@)=ulxy)+ ivxy) a1+, TgT

7 = x + iy TUT u, v ATEEAF AT FAT |
wRmiIsa T

1. u:R2 - R &q: SGFaAH1T &

2. u HAT &, Tig AALTE AL F sy

&

3. udfEE g

4. aft z € € ¥ forg, f & Ao

- arfrarr wreaeft §2, @,z & Ramr
ST EFAT

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

f@) =uxy) + iv(xy),

where z = x + iy and u, v are real valued

functions. Then which of the following are

true?

1. u:R? = R is infinitely differentiable

2. u is continuous but need not be
differentiable

3. u is bounded

4. f can be represented byan absolutely
convergent POWEF Sefies Yz o @n2
forall z €€

2 € C ¥ iy a9 AEead AT B
FHT: Re(z) T4T Im(z) AT &1 FHA

Q = {z € C: Re(2) > |Im(2)|} & T4T
f.(2) = log z" AT &1 n € {1,2,34} M
gt log: C\ (—0,0] = C TLIH
(logarithm) FY Tex amar ¥ wfcarar 81 79
e & & F9 A TET 27

. (A)={zeC0= |Im(z)| < m/4}

2. £-(Q) = {z € C:0 < |Im(2)| < m/2}

3. f2(Q) = {z € C:0 < |Im(2)| < 3n/4}

4. fo(Q) = [z € C:0 < |Im(2)| <7}

4-A-H
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80. Let Re(z),Im(z) denote the real and

81.

sll

82.

imaginary parts of z € C, respectively.
Consider the domain Q = {z € C: Re(2) >
|Im(z)|} and let f,(2) = logz", where
n € {1,2,3.4} and where log:C\ (—,0] =
€ defines the principal branch of logarithm,
Then which of the following are true?

1. fi(Q) = {z € C:0 < |Im(2)| < n/4}

2. () ={z€C:0 = |Im(2)| <n/2}
3. () ={z€ C:0 < |Im(2)| < 3n/4)
4. f(Q) = {z € C:0 < [Im(2)| <}

FL=ATF = (f:C - C| f % a8 deafs
w1 &, | (@) < |f(2)| z € CF Q) 7
s @ RE T IR Ta

|. FaRfm ag==a

2, FRAa aq=aa &

3. F={Be*:f e C,a €C}

4, F={Be*®:BEC, |a| <1}

Consider the set

F = {f:C - C| f is an entire function,
If'(2)] < |f(2)] forall z € C}.

Then which of the following are true?

1. F is a finite set

2. F is an infinite set

3. F={Be**:f €C,ac€}

4, F={Be™:BEC, |a| =1}

ai % p={zec|lzl <1}a9 wED.
F,:D = D F,(z) = =— & aftanfi

AR AT a8 8

1. Fusft g

2. Fudft 7el &
3. F ar=ana# &

4. F Ar=a15% 6 &

Let D = {z € €| |z| < 1} and w € D. Define
F,:D - D by F,,(z) = =—. Then which
of the following are true?

1. F is onetoone

2. F is not one to one
3. F is onto

4. F is not onto



83.

85.

a € ZZH A A & a = b? + ¢2, a5t
b,c € Z\{0}, aaaﬁq&aaﬁvm
I. pd?, Sgl d € Z 74T p Fwra § wafs
p = 1(mod 4)
2. pd® 9Ei d € Z 7 p FATSw & Fafs
p = 3(mod 4)
3. pqdz SEl d € 29T p, g HATT & At
= 1(mod 4),q = 3 (mod 4)
4. .:;rofz W&l d € Z47 p, q Bt a2
&% p,q = 3 (mod 4)

Let a € Z be such that a = b? + ¢2, where

b, ¢ € Z\{0}. Then a cannot be written as

I. pd?, where d € Z and p is a prime with
p = 1(mod 4)

2. pd?, where d € Z and p is a prime with
p = 3(mod 4)

3. pqd?, where d € Z and p, q are primes
withp = 1(mod 4),q = 3 (mod 4) -

4. pqd®, where d € Z and p, q are distinet

primes with p,q = 3 (mod 4)

freft oft s p & Prg g

G = GLy(Z/pZ)
ﬂﬁaﬂﬁlﬁﬁwﬁﬁm@rmﬁ?
I. G ¥ p Fife %7 UF 777 2
2. G¥ pFfe w1 HFd= v smma &
Gﬂ"ﬁ'ﬁpfﬁ?fﬁ(Sylaw)w#@fﬁ

pﬁ&ﬂﬁmaﬁg(o ‘1‘ FT
"t ], 9”T a € (2/p2)°

I
For any prime p, consider the ’%ﬁlp -
G = GLZ (z/ i &), b P

~P-L-J

G has no p—Sonw subgroups -
Every element of order p is conjugate to a

matrix ((1) ;‘j‘) where a € (Z/pZ)*

&=

Z[X] %1 OIS 9T TEIET FT 797 W1 7

57 TYE Z[X] Er

1. #TeRe TRET el ¥ qurens Ty
Q* ¥ gearHrd

2. AT # afEy s ¥ wiz Q F
TATH

3. et

4. sporTT

4-A-H
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85,

86.

86.

87.

87.

Let Z[X] be the ring of polynomials over

integers. Then the additive group Z[X] is

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

2. isomorphic to the group of rational
numbers @ under addition

3. countable

4. uncountable

X = (0, 1) %1 Frgeq 51 sigerer qr a9v

C(X,R) FT X ¥ R % Had T #T 797

qr| e oft x € (0,1) ¥ Proars i

I(x) ={f € C(X,R)| f(x) =0}, a7 v &

ﬁﬁw#wgﬂ

L. 1(x) <7 qUrsirat (ideal) 2

2. I(x) 3 qurstraehy (ideal) &

3. C(X,R) ¥t 7T Iy qoram==t (ideal)
T x€X F R i(x) Fawac 2

4. C(X,R) qorfdia wig 2

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

C(X, R) be the ring of continuous functions

from X to R. For any x € (0, 1), let I(x) =

{f € C(X,R)| f(x) = 0}. Then which of the

following are true?

L. I(x) is a prime ideal

2. I(x) is a maximal ideal

3. Every maximal ideal of C(X, R) is equal
to I(x) for some x € X

4. C(X,R) isan integral domain

Akne Z T A A= F A 3T v 2
L X34+ nX +18Tn% AU Z 9% swzy
g

N

X2 +nX+1,7 wasta g, afz

n € {0,-2}

3. X3 +nX +1,Z X yEedig g, a2
n ¢ {0,—2)

4. X34 nX +1, ZWRIHT: a8 n ¥ o

geftr &

Letn € Z. Then which of the following are

correct?

I. X3 4+ nX + 1 is irreducible over Z for
every n

2. X3+ nX + 1 is reducible over Z if
n € {0, -2}

3. X3 +nX + 1is irreducible over Z if
n & {0,—2}

4. X* + nX + 1is reducible over Z for
infinitely many n.



88, F,, T 6TSH 27 %1 IRMHT &7 9141 &T

89.

89,

90.

a€F, Fm A, =1L, 1+al1+a+
a@?,1+a+ a? +a?,:- } ot fFar
STaT g1 a9 e # F - g 82

a € Fy, Ft "y 39 avg i |4, | = 26,
12% aUaT g

0ed, AR A FaaaRa %0
|A,| = 27

Naer,, Ae TF TH A=A ¢ .

—
.

AW

Let IF;, denote the finite field of size 27. For
each a € IF,,, we define
Ap=(L,1+a,T+a+a’,1+a+a’+
ad, -}
Then which of the following are true?
1. the number of & € IF,5; such that

|A;| = 26 equals 12
2. 0e A, ifandonlyifa =0
3. |A4]l =27
4. Nger,,Aq is asingleton set

fga siaw= (0, N F = Regg e d &
aﬁw@rqﬁﬁama&ﬁ%%‘v

L {03 -m2) v 1) e n]
2, {( 1—;—1—) nEN]
3. [(sm (mo cos? (:TD)'“E N}-

i {Ge‘“,l - (n+1)= Ly N}

Which of the fol

opcn interval (0, T};ﬁiﬂt &ﬁv‘g ﬁ;@uam
1. ““m"”cf‘)“e'ﬂ '

2. {(1-2): neﬁ] '
3 {(s:n (—) cos? 10’;))-1':& M}
4 {Gem1- )i e

X 1 aiftafas gafeam 4,4, FTXFI
YT SUaH=ag " AR E c X, 79 A &
F-7 wE 82

I.ENAEFTaq &

2. EnA EXwangaftEfRgad
.ENANAERTIRgaREfRga 2
4. ENA NA, EFaaa AR E, A, A,

woft g &

4-A-H
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90. Let X be a topological space. Let 44,4, be
two dense subsets of X. If E € X, then which
of the following are true?

I. ENA;isdensein E

2. ENA; isdensein E if E is open

3. ENnA; N A; isdensein E if E is open

4. ENA;NA;isdensein E ifE, A, A, are
all open

I Unit-3

9L »(X) T y"(x) +xy(x) =0, 0<x < o0 FT
o ATEATEF AT ATAT F1E 7T Ty, (%)
F Y@ +y(x) =x2+2,(0)=y'(0)=0
T g AT a9
1. y;(x) ® srafefoams g &
2. y,(x) # sqffiams g7 &
3. yi(x) ¥ afaas v &
4. y,(x) ¥ uiefoar= 47 §

91. Let y;(x) be any non-trivial real valued
solution of y"(x) +xy(x) =0, 0 < x < oo,
Let y,(x) be the solution of ¥"(x)+
y(x) = x* + 2,y(0) = ¥'(0) = 0. Then
1. ¥;(x) has infinitely many zeros.
2. ¥,(x) has infinitely many zeros.
3. y1(x) has finitely many zeros.
4. y,(x) has finitely many zeros.

92, FHIFT y"(x) + a(x)y(x) = 0 7 A=
X, Tl a(x) 599w & S srader
T &1 ¢y (x) TAT ¢ (x) F1 & a0a1 F1 T
FLA AT ZT FT ATLTT AT
$1 (0) = 1,¢1(0) = 0, ¢,(0) =0, ¢3(0) = 1.
W (1. @2) 3R ¢, TAT ¢, F1 At Y,
GE]
- W(pn¢2)=1
W(p1, ¢2) = e*
®1(T) + ¢5(T) = 2 afx & 75 srawr
FHIFTOT FT T F 919 A5 Aadl g &
4. ¢1(T) + P5(T) = 1 7R & 7 sraw
T T SAAF T F WG ATSF
Iadi g 8

bl!\-‘l—'

92. Consider the equation y"(x) + a(x)y(x) = 0,
a(x) is continuous function with period T. Let
¢$1(x) and ¢, (x) be the basis for the solution
satisfying ¢1(0) = 1,$1(0) = 0, ¢,(0) =



0, $3(0) = 1. Let W(¢y, ¢b;) denote the

Wronskian of ¢, and ¢,. Then

. W(d1.¢2) =1

2. W(gy.¢,) = e*

3. 91(T) + ¢3(T) = 2 if the given
differential equation has a nontrivial
periodic solution with period 7'

4. $1(T) + ¢3(T) = 1 if the given differen-
tial equation has a nontrivial periodic
solution with period T

93. f:R - R ¥ 4T forafdres wer ar &
f(x) =0aR i Fam afk x = +n? @i
n € N. Wi a1 awear 9 R w53
y!(t) = f()’(t))'J’(OJ = Yo ﬁﬁﬁ'a’
FA-8 7ew 22
L yrrRe sa7 &, aft y, e R ¥ R
2. ﬁrd?‘iﬁyoell_x%%q,ﬁmuyﬂz.o
eFmfice R¥ R ly@®] <M,

3. WaTy, € R & B v g amfag &
4. supeserly(t) —y(s)| = 2n + 1 7f%
Yo € (% (n+1)3),n>1.

93. Let f:R - R be a Lipschitz function such

that f(x) = 0 if and only if x = +n? where

n € N. Consider the initial value problem:

y'(®) = f((®)).5(0) = y,.

Then which of the following are true?

1. y is a monotone function fo}mll Yo EIR

2. forany y, eg.g_ cml._sﬂ el
such that nyf)'[ i‘!"@%r qﬁt @ﬁ

3. there exists ay o € R, such that the
correspondi ion y is unbounded

4. supgcerly(t) = y(s)| = 2n + 1if
Yo EM:,(n+1)),n=>1

9. x+¥)zze + (x—y)z2)=x% +y? FT

AT B 2 = z(x,y) &

. F(x? 4+ y? + 22,22 — xy) = 0 &=z C!
waq F & g

2. F(x®?—y*—2%22 - 2xy) =0 @5 C!
woT F ¥ oo

3. Fx+y+22~2xy) =08z C!
waT F ¥ o

4. F(x? —y3 — 23,2 — 2x2y2) = 0 &g
C'wea F ¥ oo
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94. The general solution z = z(x, y) of

(x+y)zzx+(x y)zz =x2+y?is
. F(x?+y? + 22,22 — xy) = 0 for
arbitrary C* function F

2. F(x?—y* —22%,2% — 2xy) = 0 for
arbitrary C* function F

3. F(x+y + 22— 2xy) = 0 for arbitrary

. ex functton F

4. F(x® —y3 — 23,2 — 2x2y%) = 0 for

arbitrary C*! function F

95. 7f% frey gwey
*u  atu
Frl +5? =0, (xy)e(0m)x(0,m),
u(0,y) =u(m,y) =0, y € (0,m),
u(x,0) = 0,u(x,m) = sin(2x), x € (0,m).

FTEA w &, a9
I max{u(x,y):0<x,y<m}=1
2. u(xg;yo) = 1F%

(%0, ¥0) € (0,m) x (0,m) ¥ fa
3. u(x,y) > —1 &+t

(x.y) € (0,m) x (0,7) F forw
4, min{fu(x,y):0<x,y<m}> -1

95. Let u be the solution of the problem

2 2
%;;+ g—;- =0. (x¥) € (0,m)x(0,7),
u(0,y) = u(m,y) = 0, y € (0,m),
u(x,0) = 0,ulx,m) = sin(2x), x € (0,m).

Then <

—

. max{u(x,y):0Ssx,y<nj=1
2. u(xg, yg) = 1 for some
(%0, ¥0) € (0,7) % (0,7)
. u(x,y) > —1 forall
(x,¥) € (0,m) x (0,m)
4. min{u(x,y):0<x,y<n}> -1

L%

96. T
h
[ FG6)dx = ahf (~h) + BhF(©) + ahf (k)

+ ch?f'(—h) — ch?f'(h)
# %27 qfe segaw B9 ¥ o g, b,c FaTT

7 16 1
! a“15’b_1s' ~1s
7 16 =1
2.a=qb= ¢= 1



96.

97‘

98.

7 =16 1
3. a—ﬁ,b—?,f—g
z -16 -1
4 a-1s'b_ 5T

The values of a, b, ¢ so that the truncation
error in the formula

Ih f(x)dx = ahf(—h) + bhf(0) + ahf (h)
~h

+ ch?f'(—h) — ch®f'(h)
is minimum, are

16 1
I.d—'i;b 15C=E
16 -—
a= -;b_—‘,C_I;
7 =
3. a=§'b=%55‘c_115
7 = =
4+ a=;§,b=%:.c 1;

TfFr x?+ax+b=0 W A= wE
Rore® 2t a3 g7 a 747 g 1 5= x, FT
A o F FTHR OTE F Ry s 2, a1
# & Fra-4ft gt =hw aferrd gnf

axp+b
1 g = = Z22 AR |a] > 1B

v
2. Xpyy = -""“’. ¥ |a| > 1
3. Xp4y = = , AR |al < |B]
4 xan =0 R olal < al+ gl

Consider the g¢quation x2 +a '!gf._b =0
which has two m,@@s‘«mg B. Then
which of the following iteration scheme
converges when x, is chosen sufﬁc:cntly
closeto @ ?

I Xp41 ==
v
2. Xpyy = —"—‘;ﬂ. iflal > 1
3. Xp4 = "xn—ﬂ;: if |a| < |B]
2
4 Xpyy = =22 if2a] < |a +B|
*u _ d%u
atz axz ¥ (xi t) € R X (0: m):
u(x,0) = f(x), x€ER,
u(x,0) = g(x), x€ER,

4-A-H
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98.

99,

FT8F u HIA H

[, g TET 9T C2(R) ® g1 7ar Ay gfd=sy 1

HI= FA &

() x<0FFTf(x)=g(x)=0

(i) x>0FfFUo< flx) <1,

(iii) x > 0F fBrw g(x) > 0,

(iv) f; g(x)dx < co.

a9 e ® & #19 ¥ Fuw 98 2

I ux,t) =0aftx <omart > 0F famw

2. Rx (0,00) TWuyaag g

3. u(x, ) =0=dft x4+t<0

4. u(x,) =0, x+t> 0 HHTL FL®
T2 (x,t) ¥

Let u be the solution of
%u  %u
32 - 92" (x,t) € R X (0,),
u(x,0) = f(x), x€R,
up(x,0) = g(x), xER,

where f; g are in C%(IR) and satisfy the
following conditions.
(i) “flx)=g(x)=0forx=<0,
(i) 0<f(x)<iforx>0,
(iii) gx)>0forx>0
(iv) _[:g(x)dx <o,
Then, which of the following statements are
true?
I. u(x,t) =0forallx<0andt>0
. u is bounded on R X (0, o)

2
3. u(x,t) = 0 wheneverx + ¢t <0
4

. u(x,t) = 0 for some (x, t) satisfying
x+t>0

B = {(x,y) € R?/x* + y* < 1} q4T

C={(xy)/x*+y* =1} A qa1 fud g
FI HaT BT 741 AT % o B weaE a

ATHEFTEE (minimizer) &
JWwl = [f; (vZ + v{ — 2fv)dxdy +
Jo W? —2gv)ds.

T uﬁwﬁ%ﬁmwaﬂg
I. —du = f,



99,

100.

100.

J "'ﬁl'.l:f a_g
4. Au=f, :—:=g

EE anaﬁg&raﬁmﬂiﬁrﬁmﬁ
(x,y) € C 9T u w7 fefra srawerr 21

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

Jwl = [f, (v% + v — 2fv)dxdy +
Jo W% = 2gv)ds.

Then u is a solution of
du

l.-du=f —+u=g
2. Au=f, g-l:-—u=g
3. ~du=f, %E=

4. bu=f, 2=

where g——: denotes the directional derivative

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

T J[y] = fl [(y,(x))z + (y'(x))3] dx,
T y(0) = 17471 y(1) = z%aﬁmﬁfﬂv
F9 79
I. T 579 (extremal) y 2 5

y € C([o, 1]2\(:"-([0 1])
2. WW(LM@ yEfe

y € C(fo, 1 pxei(lo, 1))
3. 77 T (extremal) | G0, 11) 2
4. BT FTH (extremal) y C2([0,1)) & 2

Consider the functional

IB1 = J; [ @) + (' @)°] dx. subject
to y(0) = 1 and y(1) = 2. Then
1. there exists an extremal
y € ¢*([0, 1])\c?([0,1])
2. there exists an extremal
y € ¢([0,1\c*([o, 1])
every extremal y belongs to C*([0, 1])
4. every extremal y belongs to C2([0, 1])

o

4-A-H

101.

101.

HHTHAT FHIFTT

o(x) - = [, xeto(t)dt = f(x) T = -

a9

. FIE §aqd B £:[~1,1] - (0,00) &
S oo gar Sueewr g

2. FE HAA AT f:[~1,1] » (- 0,0) 2

Rrad forg zer Sysrew grmr

f(x) =e*(1-3x%) F o+ ew

g

4. f) =e*x+x3+ ) FRuo+E
& g

Consider the integral equation
9() =3I , xe*p(t)de = £(x). Then

(7]

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

2. there exists a continuous function
f:[=1,1] = (= o, 0) for which solution

exists

3. for f(x) = e *(1 — 3x2), a solution
exists

4. for f(x) = e *(x + x* + x5), a solution
exists

102. (q,p) F1 AT =T AT PR T iaw o<
|

a) (Q.P) = (y/2qe® cosp,[2qe~*sinp),
a€R

b) (@.P) = (qtanp, log(sinp))

©) @.P)=GC, ap?)

dad

I. %+ (a) 74T (b) & frw My wiECr ARy
i

2. Fa« (b) @47 (c) ¥ fRw U i ke
&

3. ¥ (a) T4T (c) ¥ fRw 7o i< Ak
g

4. gt Afga &

102. Let (g, p) be canonical variables. Consider the

following transformations

a) (Q.P) = (y/2qe% cosp,/2qe™*
aclR

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

©) (@.P) =, qp?)

Then -

sinp),



I. 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 are canonical

Unit-4

103. AT & uF st wriewar g2 & gitear

103.

104.

104.

T F T2 IS x4, -+, X, FT ITART FT B
UF THHTE Q — Q Aa 74T 74T 8l
feddfuamsue-Qams
Ieae g i s & () Fr arsfa wr)?

1. #frer s, 1)

2. SOqTardt (1)

3. THFHAT (0, 1)

4. OTAT (1/2)

Suppose a normal Q — @ plot is drawn using
a reasonably large sample x4, -, x,, from an
unknown probability distribution. For which
of the following distributions would you
expect the Q@ — @ plot to be convex

(J — shaped)?

1. Beta(5,1)

2. Exponential (1)
3. Uniform (0, 1)
4. Geometric (1/2)

(k1 2 1) FT K

g 97 f

T 22
1. E(IX,—XI*) =0

2. P, <x)»PX<x)8dTxeR
3. E(Min(1,1X, —X])) > 0

4. ITFAFaT | F 919X, = X| = 0

(X;,n = 1) and X are random variables on a
probability space. Suppose that X, converges
to X in probability. Which of the following
are true?

L. E(|X,—X|?)>0

2. P(X, £x)2 P(X<x)forallx e R

3. E(Min(1,1X, — X)) = 0

4. |X, — X| = 0 with probability |

4-A-H

105.

105.

laﬁl

106.

quitat 9 U wee Twi A g ar
e wE et v sasar i Hoageari— 1
TAT i + 1 T4F | AT T Griywar st 21
aa A § § 7l F w98 2

1. FTgf=a awor sradi &

2. ATEIEF WA AALFLNT (irreducible)

g
3. Argfa® wor g EerEdt (null

recurrent) &

4. ATgTaF FHOT UATHE TILET (positive

recurrent) &

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

2. The random walk is irreducible

3. The random walk is null recurrent

4. The random walk is positive recurrent

FaFaT aA® {0, 1, 2} TAT THAW AT

01 2
15 1

0 [ 8 38

p=_ |1 3
bR R

2 0 d

gy = 1

2 8 8

ﬁmﬁaiﬁmwﬁmﬁl aa A #
q 3T T TF 82

L limpe D=0

2 i % = limpe pS
3. limy e pg'z'} =%
4. limy e pg';}=§

Consider a Markov Chain with state space
{0, 1,2} and transition matrix

g 1.2
6wt Sut
pe aos g
1:0:
g 30 4

2 \z 8 8

Then which of the following are true?
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107.

] 080

108.
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. limgoe piY = 109. X, X, ¥ i.i.d. argfas =< ar R
O - p.d.f.
2. limy e Prp- = limy e oy 2(6 — x)
E————u =<
m _1 fox)=1{ g2 _

3. limpse Py = = 0, Eop
4. lim ==

« WMlnae Py’ =3 ) Hy:0 =2% fa%g H;:0 = 3% 7fsr ¥

for e e a0 £

XY Li.d B39z (n,p) a5Res s am T 1: Hy F1 3t 5:¢ af% s
e dasmaga Fae A max (X, X;} <1 ’
I. X+ Y~ Bin (2n,p) TEET 2: H, FT e w1 472 sl
j‘ E,X' *8; ";i{"'i(;n;r’-mz ¥ AR max (X, X,) = 1
; c“"(X”)X- }E):{‘J’) e i, i = 1,2 ¥ R ardn 4 f

i ; & TAFAT o 7 A A A FT et £0
Suppose X, ¥ are i. i. d. Binomial (n, p) L. Terr |  0.05 Saet 1 e
random variables. Which of the following are 2.yt a;=1
gmi?-r Y~ Bin (2n,p) 4 ’ ¢

. ~ Bin (2n,p

4. 9w | st

2. (X,Y)~ Multinomial (2n; p,p) I g
7 ., — e 2
3. Var(X —Y) = E(X - Y) 109, Let Xy, X, be i. i.d. random variables with
4. Cov(X+Y,X-Y)=0 p.d.f.

; _ _ 20— o ___
at & Xy, Xy, Li.d.N(D,0%) &, wET fo(x) = [ gz Usxs¢
o?(> 0) &r51Ta Bl o2 F orw k=i F 3w 0, otherwise
A qTAry - For testing Hy: 6 = 2 against H,: 0 = 3, the
{(Tn=CaEl X2 : Ci>0n 2> 1) following tests are suggested.

T REda s aad Test I: Reject Hy if and only if
L ?FfRmr, amiafkc, == max {X;,X,} < 1
n-1 Test 2: Reject Hy if and only if
2 _1 0
o8 *WT"mgﬁc":n max {X;,X,} = 1
3. a?Ffa T, smEakc, = — Let @; denote the probability of Type I error
4. T, F1 MSE =raviiga & afy cf for Test i, £ =1, 2. Which of the following
" el ¢ are true? e
Let Xy, Xy, be i.i.d, D I. Test 1 isa level 0.05 test

2. a; + a, = 1
3. Test 2 is unbiased
4

oot & . Test 1 is unbiased

= 2. . =

[T" C"ZX* C">°'"21] 110. Sy 7 397 & 7 Sk =7 ofnd
for ¢%. Then which of the following are true? (6,0),(0,6), (~8,0) 741 (0,~6) &, Tat
I. Ty is consistent for o2 if C, = -r:—l 6 > 0 #=1a 21 9T+ (;f). Sp TTTF-
2. Ty is unbiased for 62 if G, = = THTT &9 § G2 FT AE FAT 31 A
3. T, is consistent for o if C, = n_:_i ﬁ‘ﬁiﬂ?im Hﬁ%’é
l. X q4rY sHgres

4. MSE of T, is minimised if C, = e 2. XqaTY T E

4-A-H




110.

111.

3. |X| + |Y| ®7 |T 6 & sifdrw 781 &) aFar
Xy x Y
4, IR (yl)w (y:)m'#wéﬁrqnq
21 93T §, 99 6 % forg Ieeaw

gTfar e &
max {|x1] + [71], 1x2| + |y2[}

Let Sg be the square region with four vertices
(8,0),(0,8),(—8,0) and (0, —6), where

8 > 0 is unknown. Suppose that ();:) follows
the uniform distribution on Sg. Which of the
following statements are true?

1. X and Y are uncorrelated

2. X and Y are independent
3. |X| + |Y| cannot exceed &
4

Xy X2 ;

b i (}‘1) and Gz) are two observations
drawn independently, then the maximum
likelihood estimate of 8 is
max {|x1] + Iy1l. 1x2| + [y21}

R Xy, Xz, Xan—q(n > 5) FT AT iid.
uTH frEar p.d.f. fp TREE @Ea (bounded
support) FTET & @4T § ¥ ATIE JHiAg &
X(l) < X(z) < e K X(Zu-—-l) mﬁ
Xy, Xo, -, Xon—y FTF0 Wazder &1 Fe &
H F1T T Fg97 TE 2

l. Xy — 6791 B—-Xm*t{iﬁ—iﬂﬂ’&i?rfﬁ
2. X3y — 0 TIT 0 = Xzpqy F TH-018 st

lu)

g
. Xny FT FA G%m&@rmﬁﬂ@

-~

oo uw-dam

Let Xy, X3, , Xon—1(n > 5) be i.i.d. with

p.d.f. fp, which is symmetric about 8 having

bounded support. Let X3y < X(zy < <

X(2n-1) be the order statistics of the random

variables Xy, X5, -+, Xo5,—1. Which of the

following statements are correct?

1. X(y) — @ and 8 — X(4y have the same
distribution

2. X(1) — 0 and @ — X(3p-1) have the same
distribution

iy T L

4-A-H
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112.

112.

113,

113,

3. The distribution of X, is symmetric
about 8

4, E [X (k) +X (Zn—k)] is same for all
k=1,2,-,n

X ST FLAT & p-FAAL (p > 2) FETA H
W&T E(X) = p @41 Var(X) =% &, @ A=

Faamaaado
1. E(XX") =Z+ pp'
2. E(X'X) = p'u+ trace (T)

3. E(X-mwE'X—pw)=p
4 PIX - X-w 28] < 5

t+ 0%

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

with E(X) = p and Var (X) = Z. Which of

the following are true?

1. E(XX") =X+ up'

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

3. E(X-wEI'X—m)=p

4 PIX-wE (X-p) 2] <5
fort # 0

e wETAAt x arer g wEra AiEe
(logistic regression model) 9% A= %%, 57l
AT FARTAAT (log odds ratio) FT HT:&T
BoTATEH B, Blx=0TqMx=—-1T
FEAAT F GHTTATAT FT FTATE Ty WA
T TR x = 1T4Tx =0 9T qFAAT % A1
AT BT IAHT AT T, WA af fe
#q 39 & 981 87

¥ T1=Tz

2. =1
13, T1T2 = eﬂﬂ

4. 4T, = b

Consider a logistic regression model with a
single regressor x, where the log odds ratio
has intercept B, and slope ;. Let Ty be the
ratio of the odds of success when x =0 to
that when x = —1. Similarly, let T, be the
ratio of the odds of success when x =1 to
that when x = 0. Which of the following are
true?

L Gi=T

2 N=A

3. T, T, = ePe
4. T,T, = e*h



114.

114,

115.

"o 3 by, by, -+, byg ~ i.i.d. N(0,72) T4T
by, by, by AT TTH { = 1,2, ++,10;
j=1,2,,n,F T ¢ ~i.i.d.N(0,0?)
EI Xij = by + €y afvarfa #4102 ¥
arers 1 978, IFagds (statistic)

Ta =1%211£12?=1Xﬁf

. AT

. M= 00 F HTG HAT &

. FATA AT g W 2 =0

. n - oo F AT €§IT &, FaF 99 (w

=0

oL P -

Let by, by, -
€ij ~ i Ld.N(O,a‘z) fori=1,2,-,
J=1,2,-,n, independently of

by, by, +++, byg. Define X;; = by + €;;. As an
estimator of a2, the statistic

10 n
Tn IOnZZ

ybyo ~ i.i.d.N(0,7%) and
10;

w

|. unbiased

2. consistentasn —

3. unbiased only when 72 = 0

4. consistent as n = oo only when 72 = 0

ofg 2 F1 & JoeT wHer
i) =1,0<x <174
L(x)=1+cos(2nx);0<x <1,

2 A1 39 AT F e Feifaor Fi qwer 9
ﬁﬂﬂﬁﬁmﬁﬂﬁﬁiﬂmﬂﬁqﬁ f
ﬁrﬁwamgv A4 781 827

mﬁwwzw%

2. 7 - lauq%amm%wwﬁm%m
mﬁﬂrmﬁﬂﬁmig

3. 32 & uF Argfeas o o adeer &
ma‘tﬂﬁwﬁmﬁm%ﬁ :

4, =1 FATFLOT F e FAAECor £ st
EUREEIE S

4-A-H
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115.

116.

116.

Consider a classification problem between

two classes having densities

fi)=1,0<sx<1and f,(x) =

cos (2mx); 0 < x < 1, respectively. Assume

that the prior probabilities of the two classes

are equal. Which of the following are true?

1. The Bayes classifier classifies an
observation to class-1 if x € f.%)

2. A randomly chosen observation from
class-1 is misclassified with probability-;-

3. A randomly chosen observation from
class-2 is misclassified with probability

m-2

2m
4.  The average misclassification probability

of the Bayes classifier is %

Yy, Y, o, Yy ~i.i.d. N(u,02) 99 &l u
TAT o> AT 81 ¥y, Yy, o, Yy B n ATER
¥ UHF SRSWR {uyup,--,u,} T
Yi.Yp,.Yy ® & n WEFT ¥ SRSWOR
(v vy WRAAR F0 Y =3V, ¥ =
NV T 3 507 ¥ B f,, =%Z?__,1u;

T yop = 5 Tiy v T RO F 7T

FeEdasadaa

I. Vg FT Yy, Y, o, Yy 9T GUTAE w@T0r
N(N-= =
o L — P2

2. Ywor ®T Y,,Y,, ., Yy 9T auTdae w80
N(N-n) =
vy 2 — 1) &

3. fipp 1t s X152 3
: 2
4. Tiyop 1 ST THOT 202 &

Let ¥, Y, -, ¥y ~i.i.d. N(u,0?), where u
and o? are unknown. Consider a SRSWR
{uguy, -, u,} of size n from Y, Y,, -+, ¥y, as
well as a SRSWOR {v, vy, -+, v,} of size n
from Yll Yz,'",YN. To =
ZIL.Y; = N7, define fiyz =2k u; and
fwor = EE?:t vi. Then
following are true?

estimate

which of the
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117.

118.

118.

I. The conditional variance of %5 given
« N(N-1) on T2
Y,%,.Y% A=Y
2. The conditional variance of ¥yox given
N(N-n) >
Ylf YZJ"': H(N":} Zi~=1(}’: - Y)Z
3. The unconditional variance of 5 is
N(N-1) 5
—g
n
4. The unconditional variance of Pyp is

N2
— g2

YN is

s FEvmes B =t fede 2 @i
SeiT 7 =t AT 8, IuH Siedz A 99T B
=A% | 7471 3 & i S’z C T97 D =% 2
#1 R 7 21 e afomft Rends
Tt e

LEr-4d

S-HFFT9MT (non-orthogonal) &

a¥ft ‘THHAT fzdz T AT 2

In a design with four treatments and three

blocks of 2 plots each, treatments A and B

are allotted to blocks 1 and 3 and treatments

C and D are allotted to bleck 2. Hence the

resulting design

1. is incomplete

2. is connected

3. is non-orthogonal

4. has all elementary treatment contrasts
estimable

Tt et & Rror 7 wifEe Srasedr ges

%ﬁmmmgm&mw}@ ¥

HIY iid ?(ﬂ'lﬁ'ﬁﬁ

¥ &9 FAT (hazard functions) hy T4T h, E"f.

TR A IR T

1. hy(t) < hy(®) ¥t ¢ > 0 % e

2. hy(e) <Amdte > 0F forg

3. hy(t) < A"t t > 0% fRro

4. hy THT FEA S ¢ F AT g gigATT
A &

B~

Consider a system with two components
whose lifetimes are i.id exponential with
hazard rate A. Let hy and h; be the hazard
functions of the system if the components are

4-A-H
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1190

119.

120.

put in series and parallel, respectively. Then
which of the following are true?

[. hy(t) < hy(t) forallt >0

2. hy(t) < Aforallt >0

3. hy(t) <Aforallt >0

4. h; is a strictly increasing function of ¢

AT FIAT [ qar 1 F % 1000 F¥e s
AMEd 81 X AT A=Ay B, A FUAT | g
50% FT ATHAIN AT EFT SETE FAT 11
ERT 30% =iffa grm af¥ ame ' g,
FIAT | G 10% &7 ATHTL TafF F940 1
BT 20% =TT Sifea g @igAre 2
AT F gu ft aridEar 0.4 947 "@a
g it wifdsar 0.6 #1 FufEm srwiar &5
aftraftga F01 F g fge g ke

L. #OT [ # %, 1000 74T $9T 11 § T35 781
2. FOAt 1 H T A2 4T FAt 1 F % 1000
3. Weias F9AT & 7, 500

4. %. 600 FT | F 9T . 400 FAT 11 F

You want to invest Rs.1000 in companies |
and I1. If the market is good, company I will
declare dividend of 50% while company Il
will declare 30%. If the market is bad,

company | will declare dividend of 10%

while company 1l 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

_Pﬂ;, Rs. 1000 in company | and nil in

. company Il

2, Nil incompany | 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 11

ANTHA FT A aTet UH M/M/1 aRE 9 e
F4 AH & ¢ > 0 F O ¢ 3 (¢ aftafEm)
AFTHAT T HAT N, &1 k = 1% o k-th
ITEF FT AHA THT Sy ATH A, = t — Sy,

fras s ¥ a1 W 99T L ue

By = Sy4q — t, T t F A FHA F
fore srefterrTer 2t a1 = § § sa-F e
2
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. A, wfEz agfes g
. E(A) =1/2

. B, wofEg agas a< g
. BB =1/4

¥ S PR S R

120. Consider an M/M/1 Queue with arrival ratc
A.Fort > 0, let N; be the number of arrivals
upto (and including) ¢. For k = 1, let S, be
the arrival time of the k-th customer., Let
Ap =t — Sy, be the time elapsed after the
last arrival and B, = Sy, 4, — t be the
waiting time from ¢ to the next arrival. Then
which of the following are true?

1. A, is an unbounded random variable

2. E(A)=1/2
3. B, is an unbounded random variable
4. E(B,) =1/4 ' ‘

| ( For r-ou_gh vyork ]

-

adda

4-AH

$/06 CRIE/19-4 AH-3
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o [For somghwerk ]

addazy7
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(For rough work )

addazyi
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