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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 Inyigilator 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 this Test Booklet on the OMR Answer
sheet in the space prowded 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 Code, Booklet Code and Centre Code on the OMR answer sheet. It
is the sole responsibility of the candidate to meticulously follow the instructions given

~ on the OMR Answer Sheet, failing which, the computer shall not be able to decipher

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

5. Each question in Part *A’ carries 2 marks, Part ‘B’ 3 marks and Part *C’ 4.75 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 o 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 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 will only be permitted to carry their
Test booklet.

¥
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1.

WIT/PART- A

I | (99 T%5) & 3w w0 el e ¥
weft gt w7 yus W ot & $w 2019 3%
forad w2 &1 v F e s 0
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 P #t : % & i qrsww @ 91,
86, 81, 79 T4T 92 3% WH FU IF @
UTSIEAT § ATEiE &7 seg 85 3 @

TSR § 39 e 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 2. 85
3. 81 4. 88

frar A’ T Fr ag qeT =g § Rs. 5w
# o = I Bwr gew W 5% W7
Fefter e gax e B 7 &t f g
Hqfed q#0 F Rs.15 9 92 341 uF I Awy
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

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

a1g-uT UF e g 0 F 74 i R afen
g dFT R d sfmm st 2 (R<n)
ot aar RET o Rar & f e www
FrtmE fisr e FFzamo s
|19 -t 21 7 ey s awade
aTz 3 fie R '
§, i

r-R

3. =

T+R

ey

=
=
+
b T ]

A ball rotates at a rate » rotations per second
and simultaneously 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
i G 2,
=

|

o g 4
i TR . -

R[= Dk
+
b O T T

g €t 21 wdrarst A a9 B # e 30
4T 70 F F 3 f st &1 wdterr gl w0
F forw et v gvr % F9w F 40 % AT B H
AT 40 % % 9Ty &1 Renfiat s, & 5, %
freas g

et | A B

& |12 28

S5 10 29

8a 16 27

Sy | 05 29
it farardt Fae e 2
. 58 S 55,
3. 58 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
are the marks of the students §, to S,.

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

The only student/s to have passed is/are
]. 51,53 2. 51, 52! 54
3. 51,5 4. 85

3 A #41 # EF F uw & g F w6 100
4T 200 T & UF WG & W U= A 5y

vt argfas e sdt 81 Fer o & gt

F wudta afvral F 2 # st g

|, . AT UF ST HTET, WA A=,
a4 Fe=or ori g

2. T spre, ST ST W e
a4 =T Iori Fir

3. e mem, sraer g A A
aar fr= = s g

4, T mTe T Ara e wig e

Two forest patches have, respectively, 100

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 '

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

&
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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
3. 157

2. 121
4, 10201

T (ST ) e, AT o W
g ¥ wia foree yma zafar 21

80
75

70

BS et — - -

Opening  Closing  Highest Lowest

date price date price price price
] Aprll B May 3] June

TH T AYE FI9 T9q70

I sferraw e 491 75 & afiw 7 gan
2. afFaw ud gFaw 971 § waifes
HAL A F AR | AT

S HE H G 9T A AL B AT
&1 F et & frs & gattes wf Ry
4, AR WEa g 70 wd 80 F A H ¥

Ll

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

80
75

70

65

Lowest
price

Opening  Closing
date price  date price

] April §l May ] June




10.

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

Month of June showed the largest

decrease of price between the opening

date and closing date price

4. All depicted prices lie between 70 and
80

LO%]

g # AT ArAt =g v agear §1 Tty
et A, B @9t C & Refy v =7 et
B T3 e v e

A: F¥ qEr

B: &4 wa qEAT

C: v sEr

af2 A, chﬁﬁw@ =47 2Ar
Tt #ir

1. & ST ETRe

2. ST ARy

3. & ST 9

4. aﬁaﬂtaﬁgﬁ%a‘]ﬁﬁnﬁ?ﬁﬁ’
qraE

A traveller to the town reaches a crossroad.
Upon asking residents A, B and C for
directions to a certain destination, he gets the
following responses

A: turnleft

B: do not turn left

C: go straight

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

I.  should go left

2. should go straight

3. should go right

4.  will not be able to decide between
.going left or right

e & & Fr-ar frr fBar #rre & 99 30

mﬁmﬁa@raﬂ’r%&rwﬁamaﬁ
qHar 87
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10.

B

Figure A Figure B
1. %Awwsaﬁ
2. B afe fr A v
3. IR Aa9TB
4, FFFAdTTRTB-

Which of the following figures can be'drawn
without lifting thercn from the paper or
retracing?

X

Figure A Figure B

figure A but not figure B

L.

2. figure B but not figure A

3. both figures A and B

4. neither figure A nor figure B

ABCD U &197 2 & AD #THsafaz 0 21

TEsi AB 74T CD 9% F94r: P aar Q fig zw

mﬁ%%AP=i—ABHﬂTDQ=£DC

A P B
0
D Q c
| T ABCD F & a7 s oPQ %
ST AT ST BT
l. 4 2.6
3. 8 _ 4. 16



11. ABCD is a rectanglc and O is the midpoint =1 Riz ¥ wavor 7w ¥ e ¥ e
of AD. P and Q are points on AB and CD, RamFRufms
respectively such that AP = iAB and
pQ=ZDC. 1.4
A : -8
0 +

D q C ti tz t;

The ratio of area of the rectangle ABCD to ' e
that of the triangle OPQ is :

L 4 206 - | el
< 4. 16 '
12, % warT S wf & wd e, aol Q" A0
HAE AT 3 TT SAeAl-eAT RS AT T g b
fig A $t e § fig B 7 % afdrs =it
gt fradt ) fam & & -1 Fa7 w61 &2 A -
I Rz A REBASTR . RN
2. ﬁgs,ﬁgx\ﬁ#ﬂ% : 13. Velocity-time curve of a body is given in the
3. FRATHBUFHFIERE diagram below:
4. % wge fag A T O AT IEE AR
figB ™

12. Balls are being rolled out with equal initial
speeds along a frictionless, undulating
(wave-like) track in quick succession. There
is denser clustering of balls around point B
than around point A. Which of the following -

statements is true? { - . ;
1. PointA is higher than B The diagram showing the acceleration of this

2. Point B is higher than A body as a ﬁmclu.:m of time is
3. Points A and B are at the same  heights.
4

Balls reached point A first and then
point B . < B 1.;
13. At s o AR d 2 - 0 T
2.3
\'E
tl t! ti
as* _45° —

0 t t, t
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14,

14.

15.

3.2l

LT t,\ti
4,21

T R

freft arere 27 =% ¥ AT T A A A 0F
AT B FH A FH AT FE0F 7Y 9L AT
ww St dear § aver g9 A wEE & S

Tt & 7tz agw Fit sEE

1. ®<Farat #1 afFan dwg den
s &

2. "L FaTEt $ afiaaw wee wer ¥
FA 8

3. W T FH UF ATE TEGT qHT
SEaTEAr A

4, FTIATTOE T F T AT

In a city, each person has at least one hair on
his/her head. At least two persons in this city
are guaranteed to have exactly the same

number of hair on their heads if the

population of the city :

1. is greater than the maximum possible
number of hair on the head.

2. s less than the maximum possible
number of hair on the head.

3. has at least one pair of identical twins.
4. s genefically homogeneous.

UF GTg FT AT AT Aars i fEam # df=n
wirar 21 Farerger &9 & v o are

o sraT 21 2t aret fit it Farg
AT et §1 211 AT & ATE F AL H
AT Tyl AT FFAT 87 ,

I EIAT =479 FRIT T F T FAT

2. AIAT ST HHI T qZ B -

3, T AT HT AT di AT F A F

TET BT
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15.

16.

16.

4, T AT & ST @S T A€ F A |
FH GO

A metal wire is stretched along its length.
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

2. both diameters will have increased equally

3. the hot wire has a larger diameter than
the stretched wire

4, the hot wire has a smdller diameter
than the stretched wire

A3 Rear o A A F Ot s aut
AT FTGHTA & AT slree w7 R ) 98

T el 9% foad 2 Y FAfie dwrEar 87

§s P

= s

i :

$E =2
JEMAMIJJ ASOND

Month of the year

. ufEmazas

2. @A

3. weae-dt et

4, TRurerfia ffmE &

The graph below shows the monthly average

rainfall and monthly average temperature at a
certain place in India. Where is this place
most likely to be located?

A

J] FMAMIJJ] ASOND
Month of the year

Monthly Average

Monthly Average
Temperature (o)
Rainfall (@)

On fhe west coast

On the east coast

In the north-eastern hills
In the Himalayan foothills

e



17.

17.

18.

UF Fd KT § om TAT 6 cm Ft & WAL

frart rrgt & | om Fr gH g H

B (om ) P gnft
1. 4 2. 432
3. .5 4. 5\2

Two parallel chords of length 8 cm and 6 cm
of a circle are separated by a distance of 1
cm. The radius of the circle (in cm) is

. 4 2. 42

3. 5 4. 5\2

ATATB %, y TaTxHFHET x, y>0 F
o e St Hrerw wife s §

A B
Y

=J

4. xy

Graphs A and B define the same ré!ation-
ship between y and x for x, y> 0. :

B
?
0 . - - 0 x /
The variable on the ordinate of graph B is
. 2 2. x*
£
x
3. ; 4. Xy

4-A-H

19. wF @faF afr F1 7 3.4587 + 0.0022

19,

- 20.

mwﬁliﬁﬁﬁ'ﬁﬁmaﬁﬁﬁgq
A= & & afm oftme #r s =v @

qATAT 87
l. 3.4567 2. 3457
3. 346 4. 35

The value of a physical quantity is measured
to be 3.4587 + 0.0022. Which one of the
following is the appropriate representation of
the result taking the errors in account?

l. 3.4567 2. 3457

3. 346 4. 35

awﬁawaﬁﬁﬁsnﬁfﬁ@aq
T & AT T 9 I a9 i E
TIATE -

I f&=a% 2. F99
3. WA HEHEgET 4. u59
The cross-section along two mutually

perpendicular axes of a solid object are a
circle and a square, respectively. The object is
I, atruncated cone 2. acylinder

3. arhomboid 4. acube

HTT/PART- B

Unit-1

21.

21.

e Tt & & Fi-ar s
1. '{x € R| log(x) = E @i p,q e N%ﬁ—'ﬂ{}
2. {x € R|(cos(x))™ + (sin (x))* =
1 &t ne N Ffom)
3. {x € R|x = lag(%)ﬁx‘ﬁp,q - N?ﬁﬁm,}

4, {x € R| cos(x) =§ Bt p,q e N%‘ﬁl’(} _

Which of the following sets is uncountable?
1. {x € R|log(x) =:—:- for somep,q € M}

2. {x € R|(cos(x))™ + (sin (x))" = :
1 for some n € N}



3 {x € Rlx = log (E) for some p,q € M} cVn+1-vn>1 d@9am: ‘Iﬁmﬂﬁ?ﬁ n
4, {xERlcos(x)=£forsomep,qem} 26“' T Ha o
‘7 4. n +1—+vn > 2 d997: oRfEaEF n
s
22, UF AT (a,} T R Fifdr, _ e s g
@y = (=" G— :j) a1 6 24. Forn € N, which of the following is true?
1 I Vn+ -Jﬁ>% for all, except
n
D= Z a, Vn €eN. . 3
& possibly finitely many n
aaﬁwﬂ'ﬁaﬂwmm%? ' 2 Jn+ -ﬁ(—;ﬁ for all, except
L limpo by =0 i possibly finitely many n )
2. imsup;e0 by > 1/2 3. vn+1—+n> 1 forall, except possibly
3. liminfy_,, b, < —1/2 finitely many n
4. 0< liminf,_q by < limsup,_e by <1/2 4. Van+1—+n> 2 forall, except posmbly

; finitely many n
22. Consider a sequence

(@) ay=(D"(5-3). Let 25. f:R = R ¥ Haw a7 0kt werr wF aa Frer
n ﬂ‘%m—mwé‘?
b,l:Zak Vn eEN. l. farssres &
ek . 2. f A & fdaw g a1 e gl
Th hich fe gi 1
: T:lm\:_.l: bift:h; ollowing is true? 3. AT x € R & Fres B £ = 12
2. limsup,_,e by, > 1/2 - 4. f aviaa &

3. liminf, . b, < —1/2

4. 0< iminfy e by < liMSupye by <172 25. Let f: IR - R be a continuous and one-one

function. Then which of the fol[ow:ng is

: true?
23, ﬁw.ﬁ‘&aﬂj-mmg? - 1. fisonto
0 S {_:) i a8t & 2. f is either strictly decreasing or strictly
1 increasing
2. E?:;; ST g 3. there exists x € R such that f(x) =1
o0 L] 1 . i
3. 32, En=1m afirard & 4, fis unbounded
4. Tmm1 Tt gy STRTA & 26. T gn(x) = 5 x € [0,00) A n - w0
e R A g - AT e 37
23. Which of the following is true? | _ I. gy = 0 Fgar st vs aurmE; 78
LOENRE 1-{_— does not converge 2. gy = 0 U= 9ATA:
2, En_ convcrges : i 3. gn(x) = xx Vx € [0, )
4. gn(x) > — Vx€|[0,m)
Emﬁlzﬂ_l (mﬂ); converges = T4x?
4. Tim=1 et frrprss diverges 26. Let g, (x) = ———, x € [0,00). Which of
. the following is true as n — oo? _
24. n e N¥ Ry, f & & aam aer &2 ; Gn = g P°§:twi*:e BELoC Uy
g T 1 by aftReT . Gn — 0 uniformly -
8k \F>— i - 3. gn(x) = x Vx€[0,00)
# fRama Raﬂiﬁ"ﬂ{ 4. go(x) - 1:x= Vx € [0, 00)
2. Vn+1-vn<- 7 A g n
F Ay g ﬁm
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27,

27.

28!

28.

n % arrEe Ar oad w9 g (Rf) F o F
areata® aguar §1 afzeq w6l P, 7 f=w
F AR TP, - P; & (THR)=
JZ F®)dt + £ (x) & foaia w¢ a1 ey
{(1,x,x%) 741 (Lxx%x%) ¥ Fo 7w
aregg faeTor 8

1 D

01?0 i Q2

T (A 20%0
1

3

@ 1 0

0100 ol

31020 4 2

‘\og L o 2 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:IP, = P3; by (T)(x)=
f:f(t)dt 4+f'(x). Then the matrix
representanon of T with respect to the bases
{1,x,x*} and {1, x,x%,x3} is

0 1 0
2;?3 10 2
I 2 20 3 0
1

020 00 2
3
010

0100 1 0 L)
31020 4 2
L - 020
2 3 00 3

afy P, (x) =g A F Afderafie
(characteristic) FEIT BT AT Py(x) — Pg-1(x)

ey smerEt § & Fras forg smafiadt 22
L3 9 2 4 2)
.G 3 . €2

Let P4(x) denote the characteristic poly-

nomial of a matrix 4. Then for which of the

following matrices, Py(x) — Py~ :(x) is a
constant?

4-A-H

10

2 0 1

.{o 3 0 2. (11
(002) (11)
2 10

3. (o0 3 0 4 (F 1

.J(oos) (24)

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

2 0 1) e
i.{o 3 0 2,
(002) (11)
2 1.0

3. 30 g (31
J-(gos) . (24)

30, =9 aregg i Ffe w2

o S R [ &
L2 2 2 2
02 303 3
1 2 3 4 4
1.2 13 4 &
v 2 23
3. 4 445

30. What is the rank of the following matrix?

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



31.

31.

32.

32.

a7 Stae [0, 1] 9T areatas /1 a1 dae
AT T g guiF F v ars
{sin(x), cos(x), tan(x)} & ar=arteq V F1
ITAAE HT WA gu WA R 9% BT
gt

1. 1 in b
3.3 4, FEq
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 <
3,3 ° 4. infinite
RYTV FT 9T ¢ F Afwaw 2 914t (degree)
e Fgual f wiRer wwf® W aEw
Es VT e www ofvarfae 2
1

r.0= [ rOa
9&l f,gEV. TEARAF W =
span{l —t?,1+ t2} 91 V& W *7 Sifas
7w W 1 asft h e wt ¥ oo, R & &
¥ |7 afaEy wge g _
I. hUF 99 T4 g, h(t) = h(~t)
. huw fAww wa €, h(t) = —h(~t)

. h(t) = 0 % o ar=fas g« 2o
. h(0)=0

E RS B S ]

Let V be the vector space of polynomials in
the variable ¢ of degree at most 2 over [R. An
inner product on V is defined by

1
(f,9) = L F@©)g()de

for f,g € V. Let W = span{l — t%,1 + t?}
and W+ be the orthogonal complement of W
in ¥. 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

i |

Unit-2

33.

33,

34.

34.

35,

If i=\/—_1qrﬁa—;rar3r.ﬁw§%
FrATAAT =7 # HfAFErT= g7 #r € wm, A
T HHTH §, o F A &

l. —m/2 2 T2
3. —=n 4, n

Let € be the counter-clockwise oriented
circle of radius % centred at i = v—1. Then

dz

the value of the contour.integral §, ——is
I —1/2 2. w2

3. —m 4. w

f(z) = e* ¥ BT FA £:C - C A,
A= § & Fa-a7 Ima 32

L f({z € C:|2| < 1)) % B wgs=g 78

g

2. f({z € C:|z| < 1)) s FEgq aq==7 781
g

3. flz€ C:|z| = 1)) TF G T==T &

4. f({z € C:|z| > 1}) vF smfag fAga
RESaR X

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 € C:]z| < 1}) is not an open set.

3. f({z € C:|z| = 1}) is a closed set.

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

et areafas "= o > 0 F o, B A

gz = &%, SeF Ofif 0,a,a+ia 7T B

afz A F FmaTEdt Rar § s w3
;T z T ATEAF T Re(z) # fFmmd av

FEL AATEAA §, Re(z) dz FHAT S

.a?

1. 0 2. B
' 2

3. ia? 4. i



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 §A Re(z) dz (with

36.

36.

37.

37,

LT B

Re(z) denoting the real part nfz) is equal to
1. 0 2. i-—-

.3a®
’_

3. ia? 4, =

f:€ - CuaT wd7 dvafvs v 2 &

lim,.o |/ (3)| = oo T Frer & & e

a7

f safEdr 2 _

f & FaffAarT o d9a 2

" gferw & e, £ ¥ ot g ar

CEL

4. f AEALTH T H AFATGATT (nowhere
vanishing) &

Let f: € — € be an entire function such that
lim,.p |f(§)| = oo, Then which of the
following is true?

1. fis constant

2. f can have infinitely many zeros

3. f can have at most finitely many zeros
4. f is necessarily nowhere vanishing

fft st gt n > 1% forg

d(n) = n ¥ GATHF GIS(HT $1 TEqT

v(n) = n % =t Fareg AT A qEAT

w(n) =n ¥ TGHAT F HTF TV AAT

STSrhT T H=AT

[SaTezund; af% pawTsT 8, 9

d@) = 2,v(p) = v(@*) = 1, 0(@?) = 2]

1. afEn > 1000 99T w(n) > 2, 79
d(n) > logn '

2. tmTng ™ d@n) > 3vn

3. T n FfAw 2"M < d(n) < 29M

4, 7% w(n) = w(m), 7@ d(n) = d(m)

For any integern = 1, let

d(n) = number of positive divisors of n
v(n) = number of distinct prime
divisors of n

w(n) = number of prime divisors of n
counted with multiplicity

4-A-H
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38.

380

39.

39,

[for example: If p is prime, then
d(p) = 2,v(p) = v(p?) =1, w(p?) = 2]

1.

ifn = 1000 and w(n) = 2, then
d(n) > logn

2. there exists n such that d(n) > 3vn
3. forevery n, 2™ < d(n) < 2¢9™
4. ifw(n) = w(m), then d(n) = d(m)

areggl F e wgeaa o A= fifsm

: _a=[((s) ‘;);bez, se{——l.+1}]

da = A Fam-ar gm0

l. G ¥ q0T F 3w §9g 97471 2

2. G O F AAWq AT THE TAT 8

3. G F1 g s394 ¢ 7 s &

4. GO & S giea: SHa agg 2

Consider the set of matrices

E ’1’) :h€Z s€ {—1,+1}]

Then which of the following is true?

1. G forms a group under addition

2. G forms an abelian group under
multiplication

3. Everyelementin G i is diagonalisable
over C :

4. G is a finitely generated group under
multiplication

R &1 I#& % arg w5 fRfadsr go g =

R amaraw

I. afz R ¥ afiffmmaes srarer oemasT &
ARETE

2. afx R it affiaras qorsmaddt 2t
arRafifEa 2

. X RUF P.L.D. T R FT 2L YA &
HIY ITI77 P.LD. &

4. 72 R g win g, et afifdams
ST §, TR A R

Let R be a commutative ring with unity.

Which of the following is true?

1. If R has finitely many prime ideals, then
Ris a field ~

2. IfR has finitely many ideals, then R is
finite

3. IfR isa P.1.D., then every subring of R
with unity is a P.1.D.

4, IfR is an integral domain which has
finitely many ideals, then R is a field

-]

Lad



40. 4 ﬁﬁf%awféxwaﬁﬁm
mﬁaﬁwﬁﬂaﬁ#—mwm‘éﬂ?

I 3% A dag g, T THHT §90F A arggas
TR HIg AE

2. 7R A va-wg &, w g daw Ay
g g

3. A% A dag &, 79 30T sy argerE
T F Hag T

4. afT 4 TAHAG &, T THHT S g @

Let Abea nonempty subset of a topological
space X. Which of the following statements
is true? .
I.If A is connected, then its closure 4 is not
necessarily connected
2. If A is path.connected, then its closure 4
is path connected
3. IfAis connected, then.its interior is not
necessarily connected -
4. If A is path connected, then its interior is
~ connected

Unit-3

AL A 2y — 2y(x) =0, y(1) =1,

Y(2) = 1FTEH y(x) E1aT y(3) F7 wrt
11
n
17
7

3

41. Let y(x) be the solution of

X2y"(x) = 2y(x) = 0, y(1) = 1, y(2)=1.

Then the value of y(3) is -
11

. = 2 1
n 17 11
3 5 4.

42. B 1 % Rro safrgoor Y'(x) + Py(x) =0

1 (0) = y(m) 741 y'(0) = y' () F¥ ¥igea’

FI U AT=E B AN 9 A F werers
L IE :
La=22 oy

2
2, A=2n, n=1,2,..
3.d=nn=1,2,..
4 A=2n-1, n= i 5

4-A-H
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42,

43.

The positive values of 1 for which the equation
Y"'(x) +22y(x) = 0 has non-trivial solution
satisfying y(0) = y () and y'(0) = y'(n) are

I A= ""‘2“’, n=1,2..

- A=2n,n=1,2..
A=n,n=1,2 .
A=2n—-1,n=1,2,..

{2

= W

9 PDE W fGgre =¥

%u | x2 iz 3
P(x,y) e Tele Bxdy

Qg +e By oy _
aﬁpw'oﬂaﬁwwﬁzﬁm
AT agE 1 P & we-ar war 2
. THTR > 0% f% PDE
{(r.y) € R%:x% + y2 > R} % dnfqefin &
2. TATR> 08 R PDE
{@y) € R%:x2 + y2 > B} ¥ sfyaafs
3 :

3. BAITR> 02 % PDE
{(x,y) ERZ:x2+y2>R}ﬁ;W?~Tﬁ$§
4, TR > 02 % PDE '

{(x,y) € R% x% + y2 < R} ¥ sfdweamifs
Consider the PDE
*u 22 y? Pu
P(x,y) = tete ax0y
a*u 3 .
| Q(x.y)-ag + ezxa—:-d-eya-;— =0,

where P and Q are polynomials in two

variables with real coefficients. Then which

of the following is true for all choices of P

and Q?

1. There exists R > 0 such that the PDE is
elliptic in {(x,y) € R%:x2 4+ y2 > R}

2. There exists R > 0 such that the PDE is
hyperbolic in {(x,y) € R%:x? 4 y2 > R}

3. There exists R > 0 such that the PDE is
parabolic in {(x,y) € R%: x2 + y2 > R}

4. There exists R > 0 such that the PDE is

~ hyperbolic in {(x,y) € RZ: x2 +y% <R}

FHfrwor

du *u

Frane Wl (x,t) € (0, 1) X (0,00)
u(x,0) = sin mx, x€(0,1)
u(0,¢) =u(1,¢t) =0, t € (0,00)



T UF AT 2 u &Y a1 ey & & Fie-a7 a7
N :

1.' TET (x,t) € (0,1) % (0,0) 2 fF
u(x,t) =0

2. BHET(x,t) € (0,1) X (0,00) & &
Tt =0

3. etu(x, t) FTHAT (x,t) € (0,1) X (0,)
FRmafEg 2

4, TET (x,t) € (0,1) % (0, m)gﬁ;
u(x,t) > 1

Let u be the unique solution of

du  %u

Fviadre ) where (x, t) E (0,1) x (0,0)

u(x,0) = sinnx, x€(0,1)
- u(0,8) =u(1,t) =0, 't € (0,0)

45.

45,

Then which of the following is true?

1. There exists (x,t) € (0,1) x (0, ) such
that u(x,t) =0

24 There exists (x,t) € (0,1) X (0,) such
that (x, t)=0

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

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

At gt e & e frgg s w
a4

x+2my—-2mz=1

nx +y+nz =2 .

Zmx+2my+z=1

_stEt m,n € 2. et ot s afka ¥

fRrm, =fy sif¥mfa 2eft aft mn P #r
s 7

.. m+n=3 2. m>n
3. m<n 4. m=n

Consider solving the following system by
Jacobi iteration scheme
x+2my—-2mz=1
nx+y+nz =2
Zmx+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

46. 7T & 2°(t) 78 7% & N B o Ay
ﬂfﬁﬂﬁaﬁf*@mé
J() = f [x?() + ¥2(0)]de
aaﬁfx(O) 0,x(1) = n@zaﬁﬁlw

x* (z)wm%

Ve 2Je
v % e
3 Ve 4 e

' 142e " 1+2e

46. Let x*(t) be the curve which minimizes the
functional

1
JG) = f [x2(e) + #2(O)]dt
satisfying x(0) = 0,x(1) = 1 Then the
value of x* ( )15

Ve 24/e
" 2
~4fe ‘ 4 /e
© 1+2e : Y 1428

47. AR y(x) - [ (x - y(t)dt = 1 F1 TF
By BT A e # ¥ wh-ar g 32
I yuftag & T R & swadi a4 &
2. y, R¥ swadt &
3. [z y()dx <o

dx
4, Iﬂ. ﬁ<

47. If 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

'rl y(x)

48. mﬁqﬁi@ﬁgmmmﬁf@uﬁm
ko ATAT FATHT F TF B & [ET 81 FHEAT
Taa B s gemmm-aEe ot o (3 ) |
g7 & S Al afw F E v & uE
THAT 9L AA1E O @ 1 afe gAY
ez ot # Rafa ¢ Ft =rdfiFa et
# wrr o Sy A 59 WO w1 S §



M2 Koo
L Z4°—3(q—vet)
m . k
2. 56%=3(q = vot)?
: k
3. §q2+5(q—voo

s k
4 4 +35(q = vor)?

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 q of the mass in the
stationary system is taken as the generalized
coordinate, then the Lagrangian of the
system is

s VL 3
. 34°—5(q —vet)

? k
2. 74% = 2(q — vot)?

e

LT S
- 297+ 5(@=vot)

4, %c{rz +-:3(q — ppt)?
Unit-4
49. &t @g fwelir @<t amr ofar # 30

49,

50‘

"3, 4730 4,

T €l B WA F e F 4 Fawer € e

werdt F1 Faw s #1 FAfgn #7021 A
aeadf A, B, C 37 30 Wt F Ieqa) 7 =a
= & agfar Rfes = &
Frenfit ¥ vt 30 st ¥ i v dar
g i wrfisar 2

I. 604 2. 30~*
3.°4730 4, 4760

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
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. 60~ 2. 307

4—60

AR Xy, Xy, X3 Xo X5 TOT S G AT

i.i.d. argfeas TT gt ar

4-A-H
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50.

P(Xl >X2 >X3 >X4 >X51X1 =
max(Xy, Xz, X3, X4, X)) FT 0 &

1 1
]. : 2. ;
1 1
3. - 4, &
Let X,X, X3 X4, Xs be i.i.d. random

variables having a continuous distribution
function. Then
P(Xy > X, > X3 > X, > Xg|X, =

| ma'xtxllxz.rx3,x‘,x$)) equals

51.

51.

L 2.

3.

FaEATHATR (0, 1, 2, 3, 4) AT AT AT

T I A A A F A # R
0 1 2 3 4
gian 1 0 0 0 0
1(1/3 1/3 1/3 0 0
P=2| 0 1/3 1/3 1/3 o0
3%0 o 1/3 1/3 1/3
40 0 o0 0 1

9 limy, ooy PS5 F1 AT G117

I 2.

4.

o W=
I

-
2.

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

0 1 2 3 4
0, /i1 0 0 0 0
1(1/3 1/3 1/3 0 0
P=21 0 1/3 1/3 1/3 0
310 o0 1/3 1/3 1/3
4:\ 0 0 0 0 1
Then lim,,_, o, pg) equals
loi= 22
- 1 2
3.0 4. 1
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§2. WA f(x) F1 TW %2 uftwrie #2a &
f(x) =ce ™", xeR. ;
cF B am ¥ g £ sriirsar 99 wom
Zr?

i 2 ; 4,
T r(1/4) r(1/4)
3 1
3. ey 4- T(“')'

r(1/3)

Consider the function f(x) defined as
f(x) =ce™™", xeR.
For what value of c is f a probablhty density

52,

function? '
1 2 4
" T(/4) " T(1/4)
3. 3 BN
L I(1/3) 4 (4)
7f2 (X,v) o= o @2 F aqa &

'Gig"[ T-lT?RT H1: M2, m.ﬁw ay, 0y 490
|E G O p I ST@l WHT TS FAT 2

wqﬂmﬁnai_azﬁwﬁﬂﬁﬁﬁ
Wmﬁﬂﬂﬂ‘%gﬂg

l. XFq4TY

2. XTATX-Y )
Sl X+yaATY

4. X+Y@garXx-v

53. Suppose (X,Y) follows bivariate normal
distribution with means gy, us, standard
deviations oy, 0, and correlation coefficient
p, where all the parameters are unknown.
Then testing Hg:0y, = 0, is equwalent to
" testing the independence of

l. Xand ¥

2. Xand XY

3. X+YandY

4 X+VadX-Y . ¢ 4

m?wmu@fﬁaﬁwﬁwpd f. %
- Hew # § rar wrar 2

2 e <x<8, 050
fo(x) = {38(1+0%)" = '

0, aeaT

UF A 12, —54,26,—2, 24,17, -39 1
TR F 0 FT I=AaAa TIAFAT AT 4T 27

4-A-H

55.

56.

i. 12 9
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) = {360+6%)" A

0, otherwise

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

1. 12 2. 24
3. 26 4, 27
Xy, Xy, e Y HTET | T T | A0 =

THTHT: dfed argfas 93t 1 0% agwy
AT AT o B N U @4 argia+ 97 2,

Srasrarer2 € S Xy, X,, - Fea 1o

x1+xz+ 4 Xypq FTHHCOE
1. 3 2. 4
B 4. 9

Let Xy, X5, 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, Xz,+--. Then, the variance of X; + X, +
D XN +1 is

1.3

2. 4
5 4. 9

L

uF argfeas afke (x,v) F g wfEewi ¥

& T € UF G L quraar qisd

o = FE 97T ¥ F X 9% FEraEer F o

Sq@T BNl ng TIAAVT (ny, 1y > 2) AT i-th

qH=AT (i=1,2) ¥ TEEAW TOOF w5

FATH T AHAT f; A WEA ny +np F

A AT #1 gE g4 e f, 9

afz By > f, > 0,2t ar o & 7 wew 22

I. B2 < Bo <Py

2. Bo AT (B2, ). T @ amd,
AfFT By + B, & wferw 7 &y aar

3. Bo FAE (B2 B), F TEx R AT E
HAT FOMCHF Tal ol gar

4. B, FTOTHE BT TFaT &



56‘

57.

-

58.

58.

There are two sets of observations on a

random vector (X,V). 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.ny > 2).

Let f3y be the least squares estimate obtained

from the pooled sample of size ny +ny . Ifit

is known that f, > B2 > 0, which of the

following statements is true?

I Bo< Bo <P,

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

3. fo may lie outside (B2 B,), but it cannot
be negative

4. Py can be negative

Wﬁ'ﬁi .23 4T Ty 234 HHIT: XZH'ETTX;; T
Xy TT Xp, X3, Xy T Xy T wftmd ag
qEHEy T §| e F F sy &

< Tu23 = =03, 73334 = 0.7

T2z = 0.7, 1334 =03

T23 = 0.3, 1123, = 0.7

123 = 07, Ti.234 = -0.3

& -

Suppose 13 33 and 7y 544 are sample multiple
correlation coefficients of X; on X3, X5 and
X1 on Xy, X3, X4 respectively. Which of the
following is possible?

l. 7123 = =03, 13234 = 0.7

2 Ti23 = 0.7, 234 = 0.3

3. 7123 = 0.3, 1234 = 0.7

4. Ti23 = 0.7, Ti234 = —-0.3

IS n = 2 % T TN = 4 qrder 1 quf®
# T o sReaw fooadw &
AT STEFAT % S99 & R smar
& TRt ST AT ¥ wwrare § 2

[ | 2 3 4
P 04 02 02 02

T A a1 % e g s 2
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
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59.

59¢

60.

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

T B () 71 R o p=1p 41
&, W& f, q4r f, 7 = vy e
B N, D) Far N(uz,2) & wafs
#1=G).Fz=(:i)w}l=!2,5ﬁ’ 2x2
THAF A=qg & 79 e & & 57 @ ot
&2

. X 99T Y 9910 ageey a1

2. X 09T Y FOTHF TgHay a1 2

3. X T Y swgHag & Al caey a4 §
4. XTATY FT &

Suppose that (‘:f) has a bivariate density

f= -;fl it %fz, where f; and f; are respect-
ively, the densities of bivariate normal distri-
butions N (4;, %) and N (u,, £), with

= (1)t = (1) andx = 1y, the 2 x 2

identity matrix. Then which of the following

is correct?

I. 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

Wqﬁ‘ﬂ'z=5x+2y ¥ HaT gyt
X¥20,y20,x2y 741 2<x+y<4 ¥
|y sfdrway wr &

1. 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 2. 20

3. 25 4, 27



WRI/PART- C

Unit 1

61. AT (@, Jnso TR ATEATAF HEATA FT

FFe gl dF AR K = limsup“_.mlaﬂl%@r

IR L e e o

I AR K = 0, 70 Loy BLTH 7> 0
¥ Rroafmard 2

2. AR K = oo, AT E:=Uanr“ﬁﬂﬁ”‘ﬁ
r> 0% fro sfEmd 78 8

3. AR K =0, 78 Lo @t T E r >0
¥ fro afderd

4, A K = 0,78 Tioa,r" B o
r > 0% for aferard 72t &

61. Let {@,}n=0 be a sequence of positive real

numbers, Then, for K = limsupn_mla_nl%.

which of the following are true?

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

2. if K = oo, then Y=g anr™ is not
convergent for any r > 0

3. if K = 0, then Y=o anr™ is convergent
for everyr > 0

4. if K = 0, then Y=g @,r™ is not
convergent forany r > 0

62. 7T fF o € R ¥ 3, o) 99 727 UAT
quif 2, ST o & FreT & 41 IHF aqEL 2
d:Rx R = [0,00) F d(x,¥) =
lix = ¥l x,y € R & afcarfa 4 a= =
¥ - g E?
1. d(x,y) = 0 afz 3w Fa= af2

x=y x,y€ER.
2. d(x,y) =d(.x).x,y € R
3. d(x,y) £ d(x,2) +d(z,y), x.y.2ER.
4, RUTdufeFmEi 2

62. For a € 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,2) +d(z.y), x,y.z€ R
4. d is nota metric on R.

4-A-H
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63.

o iR —» R e, ma = 7 8

FI-H §F 87

1. afX £ #7 7%F X-ae F wwia< Bt
YT 1 F9 q 79 4 g WA g
a f e A g

2. A f FTaF X-ae % wwia< G oft
e @t sfdFay v g FR ar f
AT 3

3. AR f AT AH X-3E F HAIC g AT B
F12 A1 f Ar=aTal &

4, T fFTAF X-AG F TRIGL T A T
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

afx f(x) = [ Somdt AT AEAR

x*4t?
FIA-8 TRl €2
1. R9T f @z §
2. RYT fEAa g
3. R f @ afonfua 78 2
4, RUZ f €a9 751 &

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

x+t?
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 ATHA £ AR

S0y fe & A8 W

y"=1+xn

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

2. AR fx,)} wwETR 2, 4 (y, Yo afdardi 2
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67.

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

Suppose 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 {xn } is convergent.
3. {¥n } is bounded if {x,, } is bounded.
4. {xn} is bounded if {y, } is bounded.

are

_ Jxsin(1/x), xe€(01]%
f(x)—-[ 0, x=0%ﬁ-‘rqﬁ.q
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. g Tz Fraor avem 7 &

sin(1/x), forxe (0,1]

X
Lot £Go) = 4 Al o

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

I. fis 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:(a,b) > R FT Faq ard o
£ # (a,b) \ {c} ¥ % fifg ¢ sreverefiy wr
MR cmgafmdaama
a2
l. ¢ 9Xf waFarg &
2. ¢ T f T SAFAAT ZAT AA9TF T &
3. ¢WX f sEwEArT & o
limy,c f'(x) = '
4 cTf AFAFAAITE =¥ f'(c) smavas
TH limy.. f'(x) Hﬂ ?’:

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?

4-A-H

68.

68.

69,

69.

I. f is differentiable at ¢
f need not be differentiable at ¢
. f is differentiable at ¢ and
limy... £'(x) = f'(c)
4, f is differentiable at ¢ but f'(c) is not
necessarily lim,_,. f'(x)

W

F:R - R % Sgeam wa7 971 feg & &
%ﬁ-mp%mmawg’rma
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:R3 = R3 =7
f(xttxz:xs) =

(e*2cosxy, e*2sinx, 2x; — cos x3)

A RIr I g R R E =
{1 x2,%3) € R: (xy, x5, x5) ¥ AT% Ty
ST U s atg 8 % [, fga wfafas
g fmidsmaagd

I. E=R3

2. ETAig ¢

3. Eworta 7Y & A mY e &

4, {(xl,xz,g) € R3:xy,x; € R} E #13fm

Let f: R* - R3 be given by

[y xp,%3) =

(e*2cosx,, e*2sin X1, 2%y — COS X3)
Consider E = {(xy, x,, 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 R?

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



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

| Xt A dd B d) i d

2, X WT tEr ARw d 2 & (X, d) T
e

X At d g (X, d) dEa E

. X9z tar wfEw d & % (X, d) @EF
TE 2

70. Let X bea 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. ®E B RT § R # R-tfes sl #
L(R™) 5wf® 1 41 3 Ker(T) 751 T Ht
a2 (g wwf®) R @ e A a2

AT '

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

2. TETHE Te L@\ THEHS
(T) = Ker(T)

3. TETATE T € L(RO\{0} T &=
(T) = Ker(T)

4, TATFE T € L(RO\(0} Ta¥ &, P ¥w
(T) = Ker(T)

)

Fe

71. Let L(R™) be the space of R-linear maps
from R™ to R™, If Ker(T) denotes the kernel

(null space) of T then which of the following

are true? .

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

2. There does not exist T € L(R5)\{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)

7. °ri B R w2 ofifig Reftr aRa w2 v 2
qar TV oV Uaw affm & a3 =
s aRREE TV - W, T W - V F B
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72.

73.
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74.
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T=T,eT, g0 awg MaTsmasar & & w
ufrfie fefrg afer aufe g aur

. T, T4T T, 311 ATo31aH &

. Ty TAT T, 3041 UHHI

. T, AroEEE g, T, AT 8

. T, UL, T, =25 F &

W N

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 Ty 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 is onto

A = ((ag)) F1 3 x 3 AP Ar=qg 7T |
A FAAT F TEAAT

. det(((=1)™*ay)) = detA

. det(((—1)"a;p)) = —detA

. det((V=1)"*a;))) = detA

. det((V=1)"*1q;))) = —detA

L R o

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

1. det(((-1)*/a;;)) = detA

2. det(((— 1)“‘)‘(1“)) = —detA

3. det((V=1)"*/a;;)) = detA

4. det((V=1)"*"a;)) = —detA

px) =ag+ ax+ -+ ax"F n>1
uTa (F23f1) #71 sr=eaw g3 /| 4593
q(x) = [F p(edt, r(x) = p(x) T B
w0 32 varx Fadft agaet i amfEw
g amad @ R Fm T
% _

. q @47 vV ® awa \mm T
.qw:-vﬁt%m:miaa'gﬁa

. qaar r frifEw g g 2

. q Far A s g d o 2

= oW o -

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

a() = [} p(Odt, r@) = £p().
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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™1 belongs to the linear span of ¢ and r

M (R) #1 R 9% n X n =2 #7 707 777

ﬁlﬁwﬁ#aﬂ?&anaz%ﬁqm@

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

=E §

2. AT A,B € M, (R) 79T AB = BA gl ar
R 7% A 747 fFmifr 2rm afe sic 399
% B +ft R 9v Bramidiy 2y

3. IR A,B € M, (R), 7 AB 74T BA
#F arfoaes aguz wh-3 21

4. 72 A,B € M,(R), 7t ABTATBA® R
# st AT (eigenvalues) TF S
gt

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

over R. Which of the following are true for-

everyn > 27

I. there exist matrices 4, B € M, (R) such
that AB — BA = [,,, where Iydenotes the
identity n X n matrix.

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

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

4. ifA,B € M,(R), then AB and BA

have the same eigenvalues in R

UF AE A = (a;,)m, 1<i,j<59%
x 1 :
|aﬂliﬁ,mﬂ'€§'ﬂ'ﬁ? Qf}':m,w

n,ny €N.TE A FadAvs
e fAfer sregg grme
Lon=iw¥fti=1,234,5%fm
2. My <Ny << g

3. ny =712'—"“=ﬂ.5

4. ny>np > >n.

4-A-H
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76.

77.

- T8

78.

78.

Consider a matrix 4 = (au)sxs,

where

T 1
1 £i,j < 5 such that ajj = e
i

n;,n; € N, Then in which of the following
cases 4 is a positive definite matrix?
-y =iforalli=1,23,4,5

l

2. n1<n2<"'<n5
3 ny =ny =R =N
4, n1>n2>--->n5

(.):R"XR" > RFT R* 9% qT9% Ai47

TOTTES HIH | ST w e R™ ¥ f,
Tp:R™ - R" 1 ey =9 & qfvqrfig 5%

To(v) =v _%:_-:,2,.,, veER"F o am
P & & #- w2

1. det (T,) =1

2. (Ty(w1), Ty (v2)) = (v4, vz) Yy, v, ER?
3 T,

4. Ty = 2T,

Let (,):R™ x R™ 5 R denote the standard
inner product on R™. For a non zero w €
R", define 7,,: R* - R" by T (¥) = v—

%%‘:—:m for v € R®, Which of the following

are true?

I. det (T},) =1

2. (Ty (1), T () = (v, vy) Vo,
v, € R

Ty R o

4. Ty, =27,

AT Qwamg a=(0 Ny
e % i ¥ & sa-d s 2 s o w

ST 2 X2 T sregg P ¥ fw
PCAP ¥%9 % 82 agi Pt F srerg P ¥ wftad

gt 0 2 0
b (g he) 2 (o 2
(g ) A e £)

Consider the matrix 4 = ({1} é) over the

ficld @ of rationals. Which of the fol lowing
matrices are of the form PAP for a suitable
2 X 2 invertible matrix P over Q? Here P!
denotes the transpose of P.
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z € CF R, f(2) = (2* + 1) sinz? wTA|
f@)=ulxy)+ ivxy) a1+, TgT

7 = x + iy TUT u, v ATEEAF AT FAT |
RER L e -

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

2. u HAT &, Tig AALTE AL F sy

&

3. udfEE g

4. aft z € € ¥ forg, f & Ao

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

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

f@@) =ulxy) + 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 by an absolutely
convergent power series Yn_o @z
forallze C

2 € C ¥ areata a9t Afsead wml af
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
gl log: C\ (—,0] = C FITTH
(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)| <}

4-A-H
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80.

81.
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82.
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Let Re(z),Im(z) denote the real and
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] =
C defines the principal branch of logarithm.
Then which of the following are true?

1. fi(Q) = {z € C:0 < |Im(2)| < n/4}

2. fo,(Q) ={z € C:0 < |Im(z)| <m/2}
3. f2(Q) = {z € C:0 < |Im(2)| < 3n/4}
4. f(Q) = {z € C:0 < [Im(2)| <}

FL=ATF = (f:C - C| f % a8 deafs
%o &, |f'(2)| < 1f (2)| z € CF ) e
s @ P Iy FR-a g

1. FaRfm aq==a

2, FAiaaq==a &

3. F={Be"*:p€Ca€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. Fisa finite set

2. F is an infinite set
3. F={Be**:f €C,a €}
4, F={Be™:BEC, |a| =1}

ok fF D={zeC||zl <1} 79T w€ED.
E,:D = D# F,(2) = — & qfvarfum

1-z

X, @ A F A BT TG 2

1. Fusft g

2. Fusfr gl &
3. F sr=amas &

4. F Sr=ames A8 §

Let D = {z € €| |z| < 1} and w € D. Define
F,:D — D by F,(z) = =—. Then which

1-@z
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}, aaaq?rq&aaﬁum
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. ;rze:;rd.'z 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)

ﬁﬁﬁ'ﬁWp%ﬁ?mﬁ'

G = GLy(Z/pZ)
ﬂﬁ?ﬂﬁlﬁﬁﬂﬁﬁﬂhﬁﬂ%’)
I. G ¥ p Fife %7 UF 777 2
2. G¥ pFfe w1 HFI= vF smma &
- G H ¥ p-FAET (Sylow) SvrE 78t 2

pﬁﬁwamw(o l)w
"L 8, SRt a € (2/p2)°

-P-L-J

For any prime p, consider the group
G =GL;(Z/pZ).
Then which of the following are true?
- G has an element of order p
2 G has exactly one element of order p
3. G has no p-Sylow subgroups

4. 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
TG

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 € CX,R)| f(x) = 0}, 7= faer &

TFT a7 2

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

2. I(x) 3y qorstraft (ideal) g

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

4. C(X,R) qorfi 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?

I(x) is a prime ideal

I(x) is a maximal ideal

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

C(X,R) isan integral domain

akne z A A= T A A TI R
L X34+ nX +18Tn% AU Z 9% swzy
g

LI R —

o

2. X +nX+1,Z wasta g, afz
n € {0,-2}

3. X} +nX +1,Z 9T y@eAig g, af%
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
a€F, Fm A, =1L, 1+al1+a+
a@?,1+a+ a? +a?,:- } ot fFar
STaT g1 a9 e # F - g 82

1. a € IF,, &t ¥ear 30 avg & |4, | = 26,
12% aUaT g

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

Naek,, Aa T THT A= &

AW

88. Let IF;; denote the finite field of size 27. For
each a € IF,,, we define
Ag={L1+al+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
. 0€e A, ifandonly ifa # 0
|A;] = 27
« Naer,, A is asingleton set

89. fga sta= (0, 1) F P Rgg argwi A &
aﬁw%qﬁﬁama&%ﬁgﬁ

L{(05-73)vGor)men]

2. {¢.1-2)nen}

& LR

. (s (22). 00 (22) m )
i {Ge_“'l - (n+1)2 L N}

89. Which of the following open covers of the
open interval (0, 1) admit a finite subcover?

L. {(0-—m) (l,l)mem}
2. [( 1——) neN]
3 {(s:n (—) cos? 10’;))-11& M}

4. {Ge_“,l - (:r:+1)2 e N}

90. X #1 aifeafas gnfeam 4,4, FTXFI
YT SUaH=ag " AR E c X, 79 A &
FA-A TE 2

I.ENA, EFwav g

2. EnA EXwangaftEfRgad
.ENANAERTIRgaREfRga 2
4. ENA NA, ER a9 g AR E, Ay, A,

woft g &

4-A-H
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90. Let X be a topological space. Let 44,4, be

91.

91.

92,

92.

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. ENA; N A; isdense in E if E is open

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

I Unit-3

y1(x) BT y"(x) + xy(x) =0, 0 < x < 00 FT

Hq=E ATEATAF HIT ATAT FE 2 ATy (%)
F ") +y(@) =x2+2,y(0) =y'(0) =0
FT & ATHI T

1. y;(x) ® srfefoams g &
2. y,(x) # sqffiams geg &
3. yi(x) ¥ afaas v &
4.y (x) & aftfRams 7 §

Let y,(x) be any non-trivial real valued
solution of y"(x) + xy(x) =0, 0 < x < o0,
Let y,(x) be the solution of "(x)+
y(x) = x* 4+ 2,y(0) = ¥'(0) = 0. Then

1. ¥ (x) has infinitely many zeros.

2. ¥,(x) has infinitely many zeros.

3. yy(x) has finitely many zeros.

4. y,(x) has finitely many zeros.

G'Fﬁqi'{'ﬂ'l'y"(x) + a(x)y(x) = 0 9% fF=m™

FX, @1 a(x) 599 w9 & v smads=

T 81 ¢y (x) TAT ¢, (x) F1 & a1 F T

FTA AT ZT FT AT ATA

$1 (0) = 1,¢1(0) =0, ¢2(0) =0, $3(0) = 1.

W (1, ¢2) X ¢, TAT ¢, FT AT A,

GES

- W(dn¢2) =1

. W(g1. ¢2) = e*

. O1(T) + p4(T) = 2 a2 & 78 7w
FHIFTOT FT T F 919 A5 Aadl g &

4. ¢1(T) + P5(T) = 1 7R & 7 sraw
T T SAAF T F WG ATSF
At g 8

Ld b —

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) =



93.

93.

9%,

0, ¢3(0) = 1. Let W (¢, d,) denote the

Wronskian of ¢, and ¢,. Then

. Wiy ) =1

2. W(py1,¢3) = 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

f:R > R % 097 forafres s o &
f(x) =09 ik Fam afy x = +n? wi
n € N. Wi a1 awear 9 R w53
y'(t) = f(J’(t))ay(OJ = Yo ﬁﬁﬁ'ﬂ'
FA-8 7ew 22
I y THfees %o &, 7ft y, € R ¥ Ry
2. %ﬁyoem*ﬁ-Q‘Q'ﬂTMyc‘)O
eFaficer¥ R ly@®] <M,

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

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(¥()),(0) = y,.

Then which of the following are true?

1. y is a monotone function for all y, € R

2. forany y, € R, there exists My >0
such that |y(t)| < M, forallt € R

3. there exists a y, € R, such that the
corresponding solution y is unbounded

4. sup; serly(t) = y(s)| = 2n+ 1if
YoEMiL(n+1)),n>1

+y)zze + (x=y)zzy =22+ y2 %1

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

5. Fx+y+zz~-2xy) =083 C!
wad F % B

4. F(x? —y3 — 23,2 — 2x2y2) = 0 &g
C'wea F ¥ oo

4-A-H

94. The general solution z = z(x, y) of

(x+y)zze + (x—y)z2z) = x>+ y%is

I. 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
C* function F

4 F(x3—y3—273,2— 2x%y?) = 0 for

arbitrary C* function F

95. 7f% frey gwey
*u  atu
3z +:3? =0, (x¥y)e(0,m)x(0n),
u(0,y) =u(m,y) =0, y € (0,m),
u(x,0) = 0,u(x,m) = sin(2x), x € (0,m).

FT & u gL, a9
I. max{u(x,y):0<x,y<n}=1
2. u(xo;yo) = 1%

(xg, ¥0) € (0,7) x (0,7) ¥ fow
3. ulx,y) > —1 @+t

(x.y) € (0,m) x (0.7) % forg

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

95. Let u be the solution of the problem

?u %y

3t 3 = 0, (xy) € (0,m)x(0,n),
u(0,y) = u(m,y) =0, y € (0,m),
u(x,0) = 0,u(x,m) = sin(2x), x € (0,m).

Then .

. max{u(x,y):0<x,y<n}j=1
2. u(xg, y9) = 1 for some
(x0,¥0) € (0,7) X (0,m)
. u(x,y) > —1 forall
(x,¥) € (0,m) x (0,m)
4. min{u(x,y):0<x,y<n}> -1

L%

- 3

h
|| 760 dx = ahf—h) + bhf () + ahf(hy
-h

+ ch?f'(—h) — ch?f'(h)
# %2 qfE weaw B9 ¥ R a,b,c FAm

1 3525 =5
7 16 =1
2'51_1_5"11_15’ 15



96.

97‘

98.

7 =16 1
3. ﬂ—ﬁ,b—?,f—g
z -16 -1
he=mlsame=n

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

7 16 1
I'G=E'b=E'C=E
16 -
2 a=£;,b=ﬁ.c =
7 =
La=gb=2c=x
7 s =
4 a=g b=Fe=s

FF x?+ax+b=0 9T fFER w
Rore® 2t areafas g7 a 747 g 1 5= 1, FT
AT a F w6 aTa 1 oy s &, @ G
# & wra-dt graradt = afmrd gef?

1. gy = =22 2fX (o] > (]

9L s = -""""’. ¥ |l > 1

3. Xp4r = = , % |a| < |B]

4, Xpp1 = —x“:b. % 2|e| < |a + B
Consider the equation x*+ax+b=0

which has two real roots ¢ and f. Then
which of the following iteration scheme
converges when x, is chosen sufﬁc:cntly
close to a ?

I Xp41 ==
2 Fierl "‘":". ifla] > 1
3. Xp4q = "xn—ﬂ? if la|] < |B]
4 Xnyr == if2la| < |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 TE 9T C2(R) ® 21 747 A gfdasi #r

Y= F4A 2l

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

(i) x>0FRUo< f(x) <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

. u(x,) =05 ft x+t<0

4. u(x,) =0, x+t> 0 HHTL FL®
F4 (x,t) F o

Let u be the solution of

28 2,
ztz g zr (x,t) ER X (0,),
u(x,0) = f(x), x€R,
w (x,0) = g(x), x ER,

where f, g are in C%(IR) and satisfy the
following conditions.
(i) “f(x)=g(x)=0forx=<0,
(ii) 0<f(x)<1forx>0,
(iii) g(x)>0forx>0
(iv) _[: g(x)dx < oo,
Then, which of the following statements are
true?
1. 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

ﬂfrd"ﬂ?ﬂ'ﬁ? (minimizer) &
JWwl = [f; (vZ + v{ — 2fv)dxdy +
Jo W* —2gv)ds.

T uﬁwﬁ%ﬁmwaag
I. —du = f,



99,

100.

100.

3. —Au=f g—:—g
4 Au=f, :—:=g

Eri] anaﬁgﬁaﬁmﬁﬁmﬁ
(x,y) € C 9T u w7 fefra srawerr 21

Let B = {(x,y) € R?/x*+ y? < 1} and
C={(xy)/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

l. —Au = f, 6—"+u=g
2. Au=f, an —u=g
3. ~du=f, %E—

4. du=f, =

where :——: denotes the directional derivative

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

Feq® J[y] = _ful [(y'(x'))2 + (y'(x))s] dx,
T y(0) = 1797 y(1) = 2 % siFv B=w
| T
I. T S99 (extremal) y 2 FF

y € CH([0, 1D\CA([0. 1])
2. AT ATH (extremal) y &

y € C([0, 1)\¢* ([0, 1])
3, T A (extremal) y CY([0,1)H 2
4. FTFW (extremal) y C3([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, 1D\c?([0, 1])
2. there exists an extremal
y € €([0,1D\c* ([0, 1])
3. every extremal y belongs to C*([0, 1])
4. every extremal y belongs to C2([0, 1])

4-A-H
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101.

101.

HHTHAT FHIFTT

@(x) -EJ'L xeto(t)dt = f(x) 9T A= -

a9

. FIE §aqd B £:[~1,1] - (0,00) &

S oo gar Sueewr g

2. FE HAA AT f:[~1,1] » (-~ 0,0) &
Rras forg g sysren grmr

- f) =e¥(1-3x?) FRmarte
grm

@) =eFx+ 3+ ) FRuad
& g

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

(93]

L

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

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

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

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

102. (q,p) # AT 5T a1 A s o<

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

b) (Q.P) = (‘1? tanp, log(sinp))

¢) (Q.P)= G qp®)

aq

1. Fa (a) 74T (b) ¥ fw 70 wiaor AfkT
g

2. Fa« (b) @47 (c) ¥ fRw U i ke
g

3. ¥ (a) T4T (c) ¥ fRw 7o i< Ak
2

4. wft Rfta &

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

following transformations

a) (Q.P) = (y/2qe% cosp,/2qe™*
a€R

b) (,P) = (g tanp, log(sinp))

©) (@.P) =, qp?)

Then

sinp),



3,

4.

only the transformations given in (a) and
(b) are canonical
only the transformations given in (b) and
(c) are canonical
only the transformations given in (a) and
(c) are canonical
all are canonical

Unit-4

103. AT & uF st wriewar g2 & gitear

103.

104.

104.

T T2 W=H 1y, -+, %, FT ITANT F7F B
UF THHTE Q — Q Aa 74T 74T 8l
feddfmaasftug-Qamas
Ieae g i s & () Fr arsfa wr)?

1. #frer s, 1)

2. SOqTardt (1)

3. UHEHTH (0, 1)

4. OTAT (1/2)

Suppose a normal @ — @ plot is drawn using
a reasonably large sample xy, -+, 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)

(Xp.n = 1) 797 X Bl midsar smfe ax
Tges s e & X, FTx &
sf¥razor wifdFar & grar 21 F= & § #9-4
T 22

1. E (X, —XI?) =0

2. PXp<x)=>PX<x)udTxeR

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.

106.

106.

. QUi 9% U H A g aer e

oA FE gt g sTsar | F A7=Avi— 1
TAT i + 1 T4F | AT T Griywar st 21
aa A § § 7l F w98 2
|. ATgf=a® awr aeradr &
2. ATgoaE wH HALFONT (irreducible)

g
3. Frgfeaa awr g ot (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

FaeqT 7T {0, 1, 2} TAT HHAT AT

01 2
15 1

0 (3 8 8

p= 0.3
VIR

s -

2 \131

2 8 8

m%ﬁqﬁavsjamwﬁmﬁlwﬁrmﬁ
T # & weT 87

L liyae B =0

2 i % = limpe pS
3. limy e pg} =%

s 1
4, limy,e P37 =3

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?



107,

107.

108.

108.

(n)

I limy e py,’ =0

2. lim,_,q pg} = limy_o p("J

3. Wfpe Pf; =

4. My iy =3 )

X, Y® iid 5oz (np) a5fEs acamh
e dasmaga

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

2. (X,Y)~4g9= (2n; p,p)

3. Var(X —Y) = E(X — Y)?

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

Suppose X, Y are i.i.d. Binomial (n, p)
random variables. Which of the following are
true?

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

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

Var(X -=Y)=E(X -Y)?
Cov(X+Y,X-Y)=0

at & Xy, Xy, Li.d.N(D,0%) &, wET
o%(> 0) F5TF 31 02 F o srreri F 3w
ERB R

{(Tn=CaEl X2 : Ci>0n 2> 1)

T A A A AT aadr 2

L. ?Ffun, smiafc, 'E

2. *F RO T, st dafk e, =2
3. ?Ffaq T, wmafec, =
4

& e

n+1

- T T MSE =gasfiga g aft ¢, = -

Let Xy, X;,+ be i.i.d. N(0,0?), where
a?(> 0) is unknown. Consider a class of
estimators

n
[Tn = c,,ZxE P Cp> 0,2 1]

for o2. Then wl:i_clh of the following are true?
I. Ty, is consistent for o2 if C, = ﬁ

2. Ty is unbiased for o2 if C, = -

. T is consistent for a2 if C, = —ii

MSE of T, is minimised if €, = —
n+2

L

P

4-A-H
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109.

109.

110.

Xy, X, F i.i.d. argfeams s R
p.d.f.

2(8 — x)

fO(x)= _'_"'92 ¥ 0<x<@

0, H9T

Ho:0 =2% =g H: 0 = 3% 7fimr 5
e e wréteqor weamd o &
L 12 Ho T ST ¢ a2 sl
Faq AT max (X, X} <1 :
TEET 2: H, FT e w1 472 sl
Fae A max (X, X} = 1
e, i=1,2 FPmedy i gt &
qIawar o " A dFm aadt 0
1. 96T | & 0.05 ST FT 9frEor
2.+ az =1
3. udter 2 sfa &
4. T | watheT g

Let X1, X, be i.i.d. random variables with
p.d.f.

2(0 - x)
fa(x)=[“a?—’ hea
0, otherwise

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

Test |: Reject Hy if and only if

max {X;, X} <1

Test 2: Reject Hy, if and only if

max {X;, X5} = 1
Let a; denote the probability of Type I error
for Test i, { ="1, 2. Which of the following
are true?
. Test | is a level 0.05 test

a; + a; =1
Test 2 is unbiased
Test | is unbiased

S F @t & Wi Rk =7 ofnd
(6.0),(0,6), (—6,0) 74T (0,—0) &, J&T
e>0m€|mﬁﬁ: (X) Sp TT TF-

-ht.a).l\)



110.

111.

3. |X| + |Y| ®7 |T 6 & sifdrw 781 &) aFar
Xy x Y
4, IR (yi)w (y:) @ &7 9 g g
21 93T §, 99 6 % forg Ieeaw

aTfdar Ao §
max {|x;| + (7], |x2| + |y2l}

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,

If (;i) and G:) are two observations

drawn independently, then the maximum
likelihood estimate of 8 is

max {|x;] + Iy1l, [x2] + |21}

X Xy, Xz, Xan—q(n > 5) FT AT iid.
AT+ ST p.d.f. fp 9f@E eEa (bounded
support) FTET & @4T § ¥ ATIE JH AT 2N
Xy < X@y < < Xgn-1) AGa0H 9T
Xy, X, , Xon—y B7 %0 wfagsder 81 Fer &
¥ F9 A F9T TE 2

l. Xy — 6791 B—X(i)*@—ﬁﬁﬁg
2. X3y — 0 TIT 0 = Xzpyqy F Uh-oA8 s

. Xy 1327 0 F |y wwida &
- E[X(k) +x(2u-k)] H"ﬁ'k =1,2,,n %
forg w-stem §

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

L

'S
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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
gt E(X) = p@4a1 Var (X) =% 2, @ e
HgFATAE?

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

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

. E(X-mE'X-mw)=p

4 P[(X-pw'E'(X—-pw)2t?)<E

2!

t+0%F g

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)

. E(X-wEI'X—m)=p

4. P[X-p)E ' X-m) 2t s h
fort #0

e FETAAT x AT g wErae AtEd
(logistic regression model) 9T R #t, wigi
ST HEATTITE (log odds ratio) FT HA:E@E
Bo TATEH B, Blx=0TATx =—19T
YHSAAT F GFIATET F7 SFIara Ty AT
T yFx=179Tx =0 YT TFAAT & AT
AT BT IAHT AT T, WA af fe
Hq AR S

. =T

2, T;T; =1

3. TyT, = ePo

4, TyT, = 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, = ePo
4. T,T, = e*h
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114. ¥4 % by, by, -+, byg ~ i.i.d. N(0, %) 741 115. Consider a classification problem belwecn
by, by, by FEATTTH [ = 1,2,+++, 10; two classes having densities
j=1,2,,n, % BT ¢ ~i.i.d.N(0,0?) fi)=150Sx< Land () =1+
3 X = b+ Bt eh o2 & cos (2nx); 0 < x < 1, respectively. Assume

i =BT €y that the prior probabilities of the two classes
:mm #t avg, afAgedf (statistic) are equal. Which of the following are true?
T, = 2 IR Xlzj I. The Bayes classifier classifies an
8 observation to class-1 if x € 5.3)
| sAfa ot 1S
. . ) 2. A randomly chosen observation from
2. n - oo F HTA &G § \ class-1 is misclassified with probability >
3 Sﬁﬁﬁt?{ﬁ%‘ﬁr T =0 3. A randomly chosen observation from
4. n - oo F AT €T &, FIF 79 5w class-2 is misclassified with probability
n-2
=0 o
4.  The average misclassification probability
114. Let by, by, -+, byg ~ i.i.d.N(0,7?) and of the Bayes classifier is =—
10 Y Y
€ij ~ i i.d.N(O,ﬂ'z) fori=1,2,-, 10;
{, =b1. 2, b n, g!::pendeniiybof . 116. Yy, Y, -, Yy ~i.i.d. N(u,0%) W4 W&l pu
i e St g Mo B2 T TAT o2 AT § ¥y, Yy, Yy T F n ATER

estimator of a2, the statistic
¥ UH SRSWR {ugup, -, u,} TH

oo y Yi.Y,,Yy # ¥ n ®WET ¥ SRSWOR
T 10nZZIXU (mvg ) WRAAR F Y =3V, ¥ =
is i | NY 1 ST 0 ¥ B e = S 20w,
|. unbiased —_Nen afarfaa
2. consistent as n — oo T fwor = u2i=1 v # gatioc
3. unbiased only when 72 = 0 Feadasmaaa
4. consistent as n — oo only when 7% = 0 L. Pyp FT V5, Y, oo, Yy O AT w00
N(N n) 2
115. afz S 391 & g7 Fwer: n(N-1) w1 - V)? R
() =10<x<17T4r 2. Ywor FT Y4,Y,, -, Yy OTqUTdas T80T
L(x)=1+cos(2nx);0<x <1, H(N-n)z -7y 2
21t T 3T & = aftaor 7 g8 a7 n(N-1) “i=1

e i) g o St fir @
giisar avac § A= d & 598 . 3
I %wwrﬁm%wqﬁ:wﬁaﬁﬂ?gj 4. Pwop FT FfAY FHT N;Jz%

mﬁﬁ'mgﬁ € (:,I)

fun FT srfrer srercor 281 52 ¢

)

116. Let Yy, Y, -, Yy ~i.i.d. N(u,a?), where u

2. =t -1 & FrgfEa i e ¥ e and o2 are unknown. Consider a SRSWR
mﬁm%g {uguz, -, uy} of size n from ¥y, Y5, -+, ¥y, as
3. a2 § uF Argfeas gie mu adaar ¥ well as a SRSWOR (v vy, +, v} of size n
T FAftwTor £ gl 1‘2_'_.2_ from Y;,Y%,,Y¥y. To estimate Y=
=i
4, A FEAvEOr % wwera FEftwTor £ e ZIL.Y; = N7, define fiyz =2k u; and
n-1
EURERIE- S el Por =;):(=1vi. Then which of the

following are true?

4-A-H



117.

117.

118.

118.

I. The conditional variance of %5 given
« N(N-1) on 5% 2
Y,%,.Y% A=Y
2. The conditional variance of ¥yox given
. N(N-n) >
YI! YZJ ' YN 18 H(N":) Zi~=1(}’: - Y)Z
3. The unconditional variance of 5 is
N(N-1)
—0
n
4. The unconditional variance of Pyp is

N2
—qag*
n

s fewmés R 9 iz & 2 @iz
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

. i E

. HE9R R’

. H-HAAFIT (non-orthogonal) &

. ot ueArAEl fede s amadT g

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

is incomplete

is connected

is non-orthogonal

has all elementary treatment contrasts
estimable

TEft sorreft F o F @S S 21 vt

¥ SraaTe I 47 3T (hazard rate) A ¥

|TY i.id =T ATACRT §1 AT T TZH H

Aot F7 TAT FHIGC FH H T AT I U]

¥ &9 FAT (hazard functions) h, T4T hy, &1,

TR A IR T

1. hy(t) < hy(®) ¥t ¢ > 0 % e

2. hy()<aadfte> 0% forg

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

4, h, TAT B E ST ¢ F A9 g8 giewTT
el &

+a L N -

=

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. hy is a strictly increasing function of ¢

AT FAT [ T4r 1§ %1000 Frder =7
ATEd 81 A AT Away B, 9 I 1 g
50% FT ATHAIN AT EFT SETE FAT 11
ERT 30% =iffa grm af¥ ame ' g,
FOAT | EIT 10% T ATHTT Stk FO47 11
BT 20% =TT Sifea g @igAre 2
AT F qUA #it wfAFar 0.4 T47 @O
g it wifdsar 0.6 #1 FufEm srwiar &5
aftraftga F0 F g fge g ke

L. #OT [ # %, 1000 74T $9T 11 § T35 787
2. F91 1 F Fg 81 agr FAT 10 F % 1000
3. WelE F9HT | 7. 500

4. %, 600 FAT | § 9T 7. 400 FOT 11 ¥

You want to invest Rs.1000 in companies |
and 1. 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 II 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
I. Rs. 1000 in company I and nil in
company 11
2. Nil in company | and Rs.1000 in company
1]

3. Rs. 500 in each of the two companies

4. Rs. 600 in company | and Rs.400 in
company 11

AT 2T A AT UF M/M/1 afRF 92 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,
g arrae ¥ are o 99y 2, ud

By = Sy4q — t, T t F A FHA F
for seftermserer 2t & R & & s-d aew
£
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. E(A) =1/2

. By afEg agas =< g
. E(B) =1/4

B L) D e

120. Consider an M/M/1 Queue with arrival ratc
A.Fort > 0, let N; be the number of arrivals
upto (and including) t. 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/ '
r For rough work ]
4-A-H
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