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2019 (1)
MATHEMATICAL
SCIENCES
TEST BOOKLET

Time 0 3:00 Howrs Moximnony Mavks: 200

INSTRUCTION

This Test Booklet contains one hundred and twenty (20 Part' A'+40 Part ‘B +6() Part *C)
Miltiple Choice Questions (MCQs). You ure required 1o answer a maximum of 13, 25 and
20 questions from: part ‘A’ *B° and “C respectively. | more than required number of
it questions are answered, only first 15, 25 and 20 questions jn Parts "A° “B° and ‘C'
respectively, will be taken bip for evaluation.

| 3. OMR answer sheet hus been provided separately. Before you start filling up your

particulars, please epsure that the hoallet contains requisite number of pages and that thise

are not torm or mutifated. If it is so, you may request the Invigilstor to change the booklet

I of the same code. Likewise, check the OMR dnswer sheet alsp. 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 provided. Also put your signatures in the space earmaiked,

rken the riate circles with a black ball

Number, Subject Code, Booklet Code and Centre Code on the OMR answer sheet. It i
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 co detunils which may ultimately result in loss, including re tion of the OMR I
answer sheet,

5. Ench question in Part ‘A’ camries 2 marks, Part *B* 3 marks and Part *C° 4.795 marks
respectively. There will be negative marking @ 0.5 marks in Part *A” and @ 0.75 marks in
Part *B' for each wrong answer and no negative marking for Part *C”.

6. Beélow each question in Part ‘A’ and 'B’, four alternatives or responses are given. Only one
of these alternatives is the “comregt” option to the question. You huve to find, for each
question, the eorreet or the hest answer. In Part “C’ each question may have “ONE® or i
“MORE' éorrect options. Credit in g question shall be given only on identification of
‘ALL? the correct options in Part *C".

7. 'Candidates found copying or resorting to, any unfair medns 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 I

rough work.
9, 'Use of calculutot is not permitted.
10. r the te over, at the perfo )  answer sheet, hund I
the original OMR answer sheet to ;i_ué invigilator and retain the carhonless copy for
}:ﬂr rmtr;,
11, Candidates who sit for the entire duration of the exam will only be permitted to curry their

Test booklet.
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ANT/PART- A

Py 3 & AT P Far s 31 S 3310
ar @At fer 8 39 Ty o i s an
HFAT 37

& &

Figurae A Figure 8
1. B Aty Fae
2. FRerp & fer A o
3. AMTES AF9TB
4. AfFFAdTaE=R

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

Ne /i
Figure A Figure B

figure A but not fgure B
figure B but not figure A
hoth figures A and B

neither figure A nor figure B

R e

ABCD w5 siraa £ 3% AD F1 =47 0 81
THETE AB THTCD 9w Poaar Q Figwe
TEAEF AP = AR FH DY =1DC

f i B

=g ABCD % 5o i B 0PQF

SPTR FT AT I
l. 4 2.6
3 8 4. 16

ABCD is a rectangle and O is the midpoint
of AD. P-and ©Q are poinis on AB und €D,
respectively such that AP =2AR and
pQ =>DbC.

A e 8
0
D Q
The ratio of area of the rectangle ABCD 1o
that of the triangle OPQ is
i 4 2.6
. 8 4, 16

T2 "EW wEtwE g & wdw ofEE, wi

HAR AT 3% I7 Feal-orea] A2HIS AT 76! 8

g A Ft g A fifg B 97 72 afiw =f

e Pt & Fem 3 7w w61 2

. fg A FgBaswe

2. frp.fizA#Sw2

3. FAzAToBURA IS wd

4. e oge g A e s as A
fzp9e

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

l. Point A is higher than B

2. Point B is higher than A
3. Points A and B are at the same  heights.
4. Balls reached point A first and then

point B
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4. Velocity-time curve of a body is given in the
diagram below:

The diagram showing the acceleration of this
body as a function of time 1s'

4-8-H

Y.
X 5 TR
2.8
0 Y o
L

4.2

EefimrdmafEiamwmam s

TS F1 T HF FH T A0 7 v e

e AT wwT F Arw g 6 Al 8 e

Al § a2 ag $it s

|, &% % ATAT A7 HTRrwaH ww w3
#Ater® &

2. = F A A Afsaw A A
T

3. W W N UE SR AT A
AT 4 81

4. rgaifoes =9 8 H5mi Ey

I & eity, each person has at least one hair on

his/her head, At least two persons in this city

are guaranteed 1o have exactly the same

number of hair on their heads §f the

papulation of the clity

I. isgreater than the maximum possibie
number of hair on the head.

2. s |ess than the maximum possiblé
number of hair on the head.

3.  has st least one pair of identical twins:

4. |s genetically homogeneous.



6. T WY T AT St aard By o ¥ ofmn

AT & e 49 £ e mr i nt

P ST &1 ST et i aftomdt sard

TEET ST 41 J17 141 % =9vat F are o

T F7T 9T FFAT 27 :

I, 21T ST A A 9 g

2, FHT T F T H AR A

5. I wrT T s W A #
FETETW

4. o AT ST W T AT = A
FH B

6. A metal wire s 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?

I.  both diameters will have reduced equally
2. both diameters will have increased equally
3. the hot wire has a larger diameter than

the strefched wine
4. the hot wire has a smaller dinmeter

than the stretched wire

7. T | (AN ) F Ay w0 et e
T VT T g s e W g 2019 3w
P uzs &1 e i et g
I. 609 2. 610
3. 709 4, 710

7. The number of digits vou have to Type to
write all the page numbers of a book starting
from | (first page) is 2019. What is the
number of pages in that book?

I, 609 2, 8610
3. 709 4. 710

8. wE Pt w1 @ F F oy avEmwHt F 91,
86, 81, 79 99T 92 AF® GTH FU) IHE T
OTEIEAT B uTSTR owr sftee 85 & o=

qrEgEs 4 o6 B sbs e _
1. 83 2. 85
3. Bl 4, B8

3-8-H

8,

10.

A student received the following marks in
the five of the six courses: 91, K6, 81, 79 and
92. Avernge of his marks in six subjects is
85. How many marks did he reccive in the

sixth subject?
I 83 2. 85
3. 8l 4. 88

T A A i g R e & Rs s
7 oft ol = of P wor qv 5% w7
Fofier e g P B 7 &R f o
ufed e @ Rs.1S w9 97 35 79 o9 faww
o T (3% e e afE A e B At
w1 e # s oifer Rl g At e W

. 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
Rs.15 less than the marked price, receiving &
commission of 15% on the selling price. If
both'A and B receive the same amount in
commissian, then wha is the marked price of
the object?

I. /KD

3. 225 !

el

0

L)

=N

Lad

uF ix - g 9l e foaw F o g
HI9-ag U R g O F o il R afea
i e 1 ae i afEa w et g (R
i e fen v & far % &1 v o
EESiCiE st L et Ce ok T s o
e -t §1ag R Fe wmasm ¥

arz # sz s
1 I L
b —H 2'; r
1 1 1
3. r+R +. R+F



10, A bull rofates at amte r rotations per second

11,

11.

and  simultaneously

revalyes mround ‘A
stationary point O at & 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

repeits after a time
1 to1
L 27
t 1,1
3 == e

T T ot 5t wfverst A T B H S 30
o7 70 3 & st o §1 wivem FEiel 539
% B franff ST Am A FH A0 % T BH
T 40 % st vt & Rt s, 7 5%
G e

Framdt | A B

5 |2 28

S; | 10 20

S, | 16 27

5, | 05 29
Feref et e fe 818
YR ISR
3 5.5 &8

There are two examinations, A and B in a
subject which are svaluated out of 30 and 70
marks, respectively, In order 1o pass the
course the student has to get at least 40 % in
total and ar least 40 % in B. The following
are the marks of the students §; to 8.

Students | A B
S, | 12 |28
5 |10 |29
S5 16 27
s, |05 |29

The only student/s to have passed is/are
l. 51, Sj l 51 Ly S.z. 54,
3. S‘l ’ 52 4. Sl

4-B-H

(2. 7 % Gt O % U A A E FEen 100

12

13

13

vt 200 z-§1 v g # A TE 6 o=
aferat amfeas w= et &1 Frer &0 A7 ol
& wwdre wieal ¥ w2 f W g

|, ST I A R, AT e,

3. e TS, SIS WATA HIAT (S

Two forest patches have, respectively, 100
and 200 teak trees of the same age. In a given
season, all trees shed some of their legves at
random. The daily total collecticns of the leal
litter from the twa patches are expected 1o
have
1. nearly equal means, standard
deviations and coefficients of variation
2. different means, nearly equal standard
deviations and coefTicients of variation
different means, nearly equal standard
deviations and different coefficients of
wariation
4. different means, and standard devia-
tions but nearly equal coefficients of
Variation

T

Fresy § S0t sy sy 87
1. 183 2. 121
3. 157 4. 10201

Which one of the following numbers is 4

prime number?
1. 183 Z: 12l
 F 2 4. 1020]
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AT (FIaT ) 3w, W 57 whAT o
T it frer wer 2ufar &

Bl -
e
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Opeming Closing Higghusss st
dstaprice dateprice  proe prlee

1 Aprll 8 May =] June

TR g BT T

1. sbasan e st 78 i adigen

2, STERE U SR T At
AT A F WA H AT

3. A WA AR T AT AT B A
BT % et F dim | aaifis vt R

4, L WA 3 70 w80 F A HE

The graph depicts the petro] prices (in Rs.
per litre) Tor the monthis April, May and June.

m i

?’5 =

m -

%I— : : :
Opening  Closing:  Highest  Lowest
dateprice dstepilce  pilce parice

] Apeil i May [ fune

Plek the INCORRECT stateiment.

. ‘The highest prive never crossed 75

2. Thelarpest difference betwoen the

highest and lowest price was Tor the

month of June

Muonth ol fune showed the largest

decredse of price between the opening

date and clasing date price '

4. All depicied prices lie-between 70 and
R0

Lad

4:B-H
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1.

16,

ure 3 sy T SEE 0T aEsAT 8 v
frarfa A, B 7ur ¢ 8 fieft = e 2
T T 39 et e e

A TTEHET

B: =0 A

C: e wEr

Tz A, BTETC T/ F 0% wo47 £77
RIEi g

I, =i AR

2. e ST =R

4. = e g w A Fobr gt e
REGH

. A traveller to the town reaches a erossroad:

Upon ssking residents A, B and C for
directions to a certain destination, he gets the
following responses

Al turen left

B: donot tum left

C: gostroight

IT only one among A, B and C Is truthiul, the
traveller

should go left

should go straight

should go right

will not be able to decide between

going left or right

=

o

ox i@ F 2w A 34587 4 0.0022
AT g Sfear wr oft BEe F %9 g
frer & & i oftomy 57 amfag w9 #

LI |
l. 34567 2. 3457
3. 346 4. 3.5

The value of a physical quantity is measured
to Be 34587 4 0:0022, Which one of the
following is the appropriate répresentation of
the resull 1aking the errors in-aceount?

1. 34567 2. 3457

3. 346 4, 3.5



17, & 90T waEa 3 6 B § ow g 19, % I F 8§ om AAT 6 em FT I THEAT

e F A wivsRE awer g e A 8 sftard TEEAT ) om F T 0T fiFw i
TEIEE FrsaT (om #) ey it

[ oy 2 e I 4 2. 442
I C I 3. % 4.592

19. Two parallel chords of length 8 em and 6 ¢cm

17. The 'cross-section along two mutually
of u circle are separated by a distance of |

perpendicular axes of a solid object ure &

circle and & square, respectively. The object is cm. The radius of the circle (in cm) is
1. atruncated cone 2, acylinder = 2, 432
3. arhomboid 4, acube 3.5 4.5V
N s B s . g Cg 20. ATETB UMK, y T2 T x>0 F
AT ATTAT ¥ Wi el w1 Remr e G LIGEL AL RE 2k
BT Tl 7T (B gt AT At s £

2k .
: -5 ¢
E 2 g% N
I FMAMIJJ ASON 0 x 0 1
Month of the year
1. afEwFzes arE 8 F S e g
2 RAETT et 2. 42
3. el wgrfEa # 5
4. fewmety firfeardt i LR Ll
L graph below shows the monthly average 20. Graphs A and B define the samie relation-
rainfall and monthly average temperature of a ship between y and x for x, y > 0. '
certain place in India. Where is this place '
most likely to be located? A 8
» :
I ! ""
o
3 2s =
g E E% 0 x 0 x
1 _ ; 2 The variable on the ordinate of graph 13 is
1 FMAMIJ ASOND |3 9, 2
Manth of the year "o o
3 4. xy
I.  Onihe west coast X
2. On the east coast
3. Inthe north-eastern hills
4.

In the Himalayan foothills

4-B:H
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Unit-1

i1,

11.

22,

22,

23,

Afh Py (x) Srepg 4 1 st
(characteristic) FETZ AL AT By (x)— P -1 (x)

Frer s & Feers oy svaferd 42
-G ) a5
G 39 £ 2

Let Py(x) denote the charscteristic poly-
nomial of a matrix A, 'Then for which of the
following matrices, Py(x) —P,-(x) is a

cum!;nt;

b (2 + % G g

3 + (5 W)
P # & e arerg R we Rl a8t

¢

Which of the following mutrices Is not
diagonalizable over W7

1. G] E’u) 2

2
2
.6

o) 0D

o i
g) + 0D

3

L= PURE R e B L

Bl o We

3

o e e e
B B2 B B =
IR PRI S R
B S B S
oy - R S

4-8-H

24,

25.

pad e
RS
= b
[ B R

Whiat is the rank of the following matrix?

1 1 1 11

Y 2 2 2.2

1.2 % 33

1 2 3 4 4

1 2. 3 4 5
iR Z. 3
14 4. 5

9 AT [0, 1] 9T aveEaE /I 9 59T
FaAr £t afae aulE VA )
{sin(x),ces(x) . tan(x)) o 3r=ariaa V ¥1
FrEATE Fr W g WF R o B
gt _
(N 2. 2
3.3 4. A

Let Vodenote the vector space of real valued
continuous fungtions on the closed interval
[0,1]. Let W be the subspace of V spanned
by{sin({x), cos(x), tan(x)).Then the dimen-
sion of Hover B is

L1 2, 2

1 3 4. nfinite

R 97V HT =T ¢ F T 2 9Ta1 (degree)
ard @ggal f1 afaw swfe an e
s Vo e ogse gfonfa 2

1
(f.9) = jﬂ f@gde

aE fLpEV. WMAAARE W=

span{l — 2, 14 2} mqr v # W s AifEs

% W Bl h e Wt & v, Fs it
A wr wiRee dae e &

L. hUF 7Y A &, h(t) = h(—t)

. hvw AT wEEAR R, k() = —h(~t)

- h) = 0% fa avafas g am
. h(0) =0

d

A ey
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26.

17

2T,

Let ¥V be the vector space of palynomials in
the variable 1 of degree at most 2 over B, An
inner product on V' i5  defined by

i1
{f.a) = L f(tigltide

for f,g € V. Let W = span{l — t%,1 + %)
and W+ be the arthogonal complement of IF
in'V". Which of the following conditions is
satisfied forall i € W2

1l & Ismneven finction, e h(t) = h{=t)
2 hisanodd function, e i) = —h(-1)
3. hfr) = 0 has a real solution

4, HI)=0

Forver At 7 A Sta-A7 ST 82
: [1: € B/ log(x) =§ fltp.g e H'ﬁfﬁ'l'ﬂ,‘}
. [x € Bi(cos(x))" + (sin (x))" =
1 foaft nen ¥ o)
. [x € Rlx = log @I]ﬁﬂ?ﬁpq € nﬁ:ﬁq.]

: [IE | cos(x) ='§ Fefipgen %ﬁr{]

Tad

Tubd

A

Which of the following sets is uncountable?
I [x € I} log(x} ==§ for soime p, g € H]
2 (xe B(cos(x))" + (sin )" =

1 for some n € N}
3, [x ERlx= lng_(g)' forsome p,q € 'H}

4. _[x € | cos(x) = E forsomep,q € N]

T R {a,) 77 A S,
ay=(=3)" (% = ﬁ) T &

n
by =Zﬂ;¢ ¥ EN

e
7= frer 3 # a3
Lo limy by =0

2, Timsepy, il > 12
3. Hminfy o b, < =142

4.0 < liminfy e by < bmsupge by < 1/2

Consider a sequence
W, 1
(e} ay =DM (E= ) Lat

il

Ibﬂ = Zﬂ]: ,vn EW-.
=z

1.8-H

10

28.

19,

29,

30.

Then which of the following is true?

o ity s by =0

. limsupy, b, = 1/2

. minf ol = —1/2

0= timinfy e by S imsupy, e i, s 1/2

d =

M

Fresr 8§ & - w22
1, Zarey S et i 2

2‘.« E;T:l'-:l; m‘ﬁ g

3 2;31 E;Li {_m:T}: aﬁ’:’ﬂ'ﬁ %
£ Froer Sinsy '{m:—ﬂ}r’ FTAT &
Which of the following is trug?

4t
E E:‘,';t':—f— does not converge

ni- ]

5 X
2. Biwry comverges
o = 1 \ g
3 me1 2“=:{'—HI+HJ' Lﬂl‘i'u"ﬂ‘!_._‘,ﬂ
£r 1 *
4. L= Xn=1 T iverges

n €M% Frm, e & & simm o 27

L. W-gﬁi}%m i
3 Framr o e

- Jﬁ_-»ﬁm#ﬁmmﬁﬁmﬂm 7
¥ Porgra == fry

B s R e 2 M A
3 R v For

4 n+ 1—n > 2 #H9EE: 9ETEEE
3 Foramy = g |

O ot |

s

T

Forn € N, which of the following is trise?

1o VAFT =i > = for all, except
possibly finitely many n

2.yn+1-Jn< -:ﬁ for all, except
possibly finitely many n

3, Y+ 1—yn>1 forall, exvept possibly
finitely many n _

4 Yn+1—yn>2 forall, except possibly
fmitely many n

£ B — BT F waT W s A A e

O RLAT HE 27

1. f sr=are 8



an.

3,

31

&7 H

a2,

2. farar Fme grean A i 3 2
3 mmyeREBEERT () =12
4, faEg 2

Let f2 R = R be a continuous and bne-one

function. Then which of the following is

true?

L. fisonto

3. [ iseither strictly decreasing or strictly
increasing- '

3. there exists x € I such that f(x) =1

4, f is unbounded

ﬂ'ﬁgf{{r}?ﬁ%ﬁ.xElﬂ.m}ﬂn-&m
2wz et § & S 709 87

1. gy — 0 Fofzare Sf o s T
2, Gn — 0T HEF

3, ,g;,.,[x]—'x vx € |0, x)
4ogy() s YR E[0®)

1+

Let ga (%) = piags + X € [0,29). Which of
the Tollowing is trugas n — =7 _

I, Gn— 0 pointwise butnot uniformlby

2. gy — 0 uniformly

3. gy{x) = x  ¥x€[0,)

4. galx) = ;fx—, ¥x € |0, o)

o 3 FEe A SaA ww our (R 6 oo #
arefas gzt ©1 afte gafE ¢, v BEE
FH Ak TR, Py W (T =
Jy Flodt+ f* (x) # qfrarfiE &1 A1 AT
{1,%,2%) 40 [Lxx? ) ® Bm T oW
ey e 2 -

o100 ‘z:'
1

pif £ 5 8 2 o

ﬂzﬂi 1

a

e =

et = o=
o

0 0
b)) 1o 0
(u 0 -
3

Consider the vector space P, of real
polynomials in X of degree less than or erjual
to n, Defing TiP; » Py by (Tilx)=
[Efede+ f(x).  Then the  matrix

08 =0 a8 Q=
(= 5 DS = [ I PO e

P =2 L L

4-B-H

5T

representation of T with respect 1o the bases
(1,222} and {1,%,2%, x*] Is

0 1 O

0 1.0 0
10 -0 B
e 0 = 1
1 0 0 ';
0 1 0
0 1 0 0 3: e &
3 1 B 28 | Co 2
‘Yo X @ & 0 20
z 3 00

Unit-2

33, Frefy oft ot = 1 7 Pm

33,

d(n) = n F ST WIAE "

p{r) = n ¥ TH= T ATAH] A

(i) = rt 3 AFTAT F ATH AT FHT

START 1 HET

[m‘{?'ﬂﬁ p SpaTET £, AT

d(p) = 2.v(p) = vip*) = 1, w(p”) =2

1. =& n = 1000797 w(n) = 2,79
d(n) > logn

2, tmTn g B din) > 3vn

3, 2T o Ffm 290 < d(n) < 2V

4. 7E win) = w(m), 7 d(n) = d(m)

Forany integern = 1, let

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

w(n) = number of prime divisors o n
counted with multipticity

[for example: I p is prime, then

d(p) = 2vlp) = v(p*) = 1, wp*) =2
I. ifn= 1000 and w(n) = Z; then

d(n) = logn

2 thete exists 1t such that d(n) = 3vn
3. forevery n, 209 g d(n) < 29
4. ifwin) = @(m). then d(n) = d(m)

34. mﬁﬁﬁ%ﬁrﬁwwﬁﬂvﬁﬁq

6= [(; 'ED:E: €W S€ I—-1.+ll}
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35,

36.

o o o & -t vy 87

). G FAOT F ST A TAAT 2

2. G & T ¥ s arast wHg I
3G WE A v famoia

4. 6T % steta aftfims ahm g

Consider the set of matrices

WL

G ={(" b):h £Ef s€ {-L‘f‘l]}

Then which of the following is true?

I. G formsa group under addition

2. € forms an abelian group under
multiplication '

3. Every element in G is diagonalisable
over

4. G isa finitely gencrated group under
multiplication

R FTIRE T wre wor Rffiy aer v 1

foey 3 & steay mer &0

1. afX R Fi ofefmms sy et &
ARETZ

2. @iz R Ft wfefimras prsrat @t
#t Rafefa 2

3. ARROF PID.ETFRFTET aA ¥
W IEFE PID, &

4. 7% R wovEw wiw g, Fradt oftfaes
TorATaHt £, AT R AT 2

Let R be a commutative ring with upity.

Which ol the following is true?

I. 1T R has finitely many prime ideals, then
R is o feld

2. IR has finitely many ideals, then R is
finite _

3. If Ris a P.1.D., then every subring of R
with unity isa P.LD.

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

A i wrifeafas ante X =1 sfwm awsay

AT Py 3 3 sta-am we w20

I.aft A ¥az &, 79wy daTy A srweaw
w9 & Hag 74§

2. AT A THHAE 79 T 9w AT
e

3. 9% A g &, 79 SO S0 sSravaE
T H HAE a5

4-BH
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36.

37

Ik

£

38,

4. of% A wydaz 3, o T i g 2

Let A be a nonempty subset of a topological

space X. Which of the following statemenis

15 true?

1.1 4 is connected, then its glosure A is not

necessarily connected

2. IF A is path conneoted, then'its closure A
is path conretted

3. If A is connected, then its interior is not
necessarily connected

4. If A is path connected, then its interior is
connected

iz (== W%ﬁmﬁ,ﬁm%‘%
Tt = F sfifi=re 999 97 oA, A

. ! dz
HEETHTRAR 6. W W
o —mf2 2. w2
3. —x Tk Y

Lt € bethe :uurytcr—t:tuckwisc driznited
circle of radius 3 centred at { = v—1, Then

the value of the contour integral ¢ ;f—fl is
l. =mj2 2. w/2
3. = 4

f(z) =e” ﬁﬁqwm.ﬁ{: - €7 HIH,

fomy 3 & s wwen &9

I. f({z € C:|z| < 1)) = Rgw o=y 78
4 .

2. f({z € Gzl = 1)) oF Foga wope 74
E3

3. [z € C: |z] = 1)) 0w H ey 2

4. f({z € €|z > 1]) v sfrag Faga

| AR g

Consider the function £:€ — € given by

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

L. flz € €:|2| < 1}) is not an open set.

2. fl{z € C: |2] = 1}) is not an open set.

3 f(fz e C: |z = 1)) is nclosed set.

4. f{{z € C:|2| > 1}) is an unbounded
open set.
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39.

4.

40,

faft arafas dwm o> 0 F By, P A
9z e w57, o ik 0,02+ la T 8
Atz A w AmaTEAT R ¥ i w0 F
e z =7 ArEfas 97 Re(z) T REm A
FZ HATRA f, Re(z)dz ¥ 7 £

1.0

Given a real number a > 0, consider the
trigngle & with vertices 0,a,a+ fa. IT A is
givien the counter clockwise orientation, then

the contour integral ﬁ Re(z) dz (with
Re(z) denoting the real part of 2) is equal to
1. 0

fFor |
i
P

3 (a?

3a®

4. IT

fi€ = Ccmarads dvmfs e 2 B

lim, g |,.FG)| = oo 7a B 7 7 F-aT

e 7?2

. faafradi g

- [ smfiEae g wwe §

. stfrw # wfirm, [ 3 nfe R e A
a¥d &

. f FEEEE ®TH FEATE T (nowhere
vanishing) 2

il e =

b

“Let f: € — C be an entire function such that

Mg 'f [i)l = o, Then which of the
following is true?

1. fis constant

2, [ can have infinitely many zeros

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

4-8-H
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Unit-3
41, ST gt Tat J e ag s
a4 '
x+2my=2mz=1
Ax -+ 4 ne =12

41,

42.

421,

dmx+2my +z=1
wEl m,n € 2. Py oft s afta s
forn, wfie sfiafis 2ol afe mn Fe

. m+n=3 . m>n
I,m=<n 4. m=mn

Cansider solving the following system by
Jacohi itleration scheme

x+2my—2Zmz =1

nr+y-nz =12

Imx+2my+z=1
where m, n € E. With any initial vector, the
scheme converges provided m, n, satisfy
. m+n=3 2 m=>n
m<n 4 m=n

Hrt i x'(0) 9% 9% & 9 e werw =
FFAHIEA F7 24T &

i
1@ = [ 1 + £

o
A% x(0) = 0,x(1) = 1 Fee g &1 79
x* (5) Frema d

e

. — 7. ==
1+ 1+

¢ 2Je

3. . g =
T2e l4ap

Let x"(£) be the curve which minimizes the
functicna!

1
Jx)= f [x3(6) + 23()]de
satistying x(0) -—-u 0. x({1) = 1. Then the

value of x* (-;-) is
| 2
14 1+&
Ve 2JE
3. 1428 4. 142e



43.

A y(x) = [j (= 0)y()de = 1 F1 0%
= y 21 A e # A Fmar a2

1, yafvaz & aie B g o &

2.y REMEAE

3. [ y(x)dx <=

: dx
4, -_rm ;EE'COD

If ¥ is a solution of

¥(x) — [F(x — Ope)de =1,
then which ol the following is true?
3 is bounded but not periodic in B
v is periodicin ®
s ¥()dx < e

| s

- Led
- ¥

I ﬂ:J{m

wifm i w By 2= moseT R
k =TT AT W v R e ) Fmne
A< o o eyt v = () ®
W%mmﬂﬁﬁﬁﬁﬂ?mwﬂﬁﬂ'ﬁ
waAd 9% F=ArE A v g1 AfE wmmww i
Wmﬁfﬁﬁqﬁmﬁ%ﬂﬁﬁ
3 wre T | A7 T gt 7 A 2
B e (I 1)

2. T4 =3 (g —vot)?
Mo oK
3, 245 + 5 (0~ vot)

K
4 247+ 20— o))’

Suppdst '@ poinl mass m is-attached o one
end of a spring af sprmg constant k. The
other end of the spring is fived on a massless
cart that is being moved uniformly on a
horfzontal plane by an external device with
speed vq. [T the position g of the mass in the
stationary system is taken as the generalized
coprdinate, then the Lagrangian of the
system is

b %ﬂrz —-%‘{q — wyl)

2. 347~ 30— vt)?
3. ‘-?42 + E{‘i’" vgt)

4. B4+ 10— vt)?

4-B-H

14

45

45

46.

47.

7% x? y(x) = 2y(x) =0, y(1)=1,
¥(2) =1 T y(x) A y(3) TAAE

I.11 . |

i
21

11

i L

Lt 9(x) be the solution of

'y (x) —2y(x) =0, y(1)=1, y(2) =1.
111?11. the vislue ol (3] is

e
21

17
3. 21 Y

Forer A & B wofree () + 4%(x) = 0
¥ y(0) = y(n) 741 y'(0) = y'(m) Ft Hg=
FIA BT SASE B BT IH A T WATOR
2

l. A =¥. n=12..

2. A=12n n=1,2,.-
A= n=1,2,..
g k=2n-=L n=1,2,...

T'ﬁc positive values of & Tor which the equation
y"{x) + 2y(x) =0 has non-trivial solution
satisfying y(0) = y(n) and y(0) = y'(m) are

A—l-"—“ n=1,2.

.-1—2?1, n=12.
=N n =1.2....
A=In—-1n=1.2,..

= =

mpuﬁwﬁmrﬂ

P, y) Tl +exer’

#*u ;,du: :F-— -
Q(x.}'}ay, He et 0,

& P A Qu’riﬂwmm
aTt FETE 21 e # # A e 8
|. TaTR > 02 7% PDE
[(x,3) € R*:x? + 3% > R) 7 drefgedia 2
2. TR > 02 %% PDE
é{x, ¥) € RE:x? 4 3t > R} stTE T

3, TR > 02 % PDE
((ny) € R%:x? + 9?2 > R} 0 moaaias 2
4, T R > 0% B PDE
{(x,¥) € R%:x? + y? < R} & sifdmeamias
2



47.

48,

Consider the PDE
A ﬂ x! :,."I ﬂ.:u
Plx, ) o T EE o
#u 2y Ju [T
Q(x.y}ﬂﬁ +e HJ"E’F =0,

where P and @ are polynomials in two

variables with real cocflicients. Then which

of the following js true lor all ¢haices of £

and 07

1. Theteexists B > 0-such that the PDE is
elliptic in {(x,¥) € R%:x® + y* = R)

2. There exists R > 0 such that the PDE is
hyperbolic in {(x,¥) € B% x® + 3% > R)

31, There exisis R > 0 such that the PDE s
parabolic in {(x, ) € R x* + ¥ >R}

4. There exists R > 0 such that the PDE is
hyperbolic in {(x, y) € B%: x* + y* < R}

I

du #*u _

= (x,0) € {0,1) x (0,0)
wlx, 0) = sin mx, x € (0,1)
w(0,8) = u(1.6) =0, t € (0,=)

B T i e R S A R R

|, T (x, £) €0, 1) % (0,0) & B
w(x,t) =0
2. T € (0,1) % (0,0) 2 %
%—': (x,£Y=10
. efu(x, t) T EAT (x,0) € (0,1] % (0, 00)
¥ form ufvaz 2 _
4. T (x,2) € (0,1) % (0,00) &%
ulx,t) > 1

1ad

Lt i b the unigue solution of

du  *u L _ B o

F TR I where (x,t) € (0,1) x (0,00)
u(x,0) = sinnx, x € (0,1)
u(0,t) =u(l.t) =0, t € (0,%)

Then which of the following is true?

1. There exists (x, ) € (0, 1) % (0,20} such
that wix, t) =10

2, There exists (x; t) € (0, 1) x (0,90) such
thm% (x,t) =0

3. The function e“ufx,t) is bounded for
(t) € (0,1) % (0,0)

4. There exists (x,£) € (0,1) x(0,53) such
that w(x,0) > 1

4-B-H

Unit-4

49,

49.

Xy, Xg, -+ W SIS | 54T 5707 | AT FAT
T AT N A e A = g,
Py wrer 2 &, A7 X, Xy, - A EA 217
Xy + Xo F <+ Xy s STHATZ

I 3 2, 4
I i, 9

Lt X;, Ko - be o sequence of independent
normally distributed random varinbles with
mean | -and variance 1. Let' N be o Poisson
random variable with mean 2, independént of
Xy, Xy Then, the varinnce of Xy + X5 +
vt Koy

i

9

=1

1.3
i ET
e A wtker (X, ¥) ¥ forg wies
&1 AT ) U TR (A Faran wtew
o T e Y X 97 e
S 210 my SRSV (0, np > 2) F1A i-th
mr=a (= 1,2) § T e 6w
AR A A i T CHTER 0y ok §
i ST w1 S a7
gz fi, > [l > 0.3 P #7522
. fiz< Bo < Py
2. o wT (B B, F T7ET A AL,
SR By + fiy B o sl g e
5. fo AT (B, ). F Tew A e}
AT SEOITERT AR A1 AEAT

4. fig FOTEAE BT AEAl 8

There are two sets of observations on a
random vector (X.Y). Consider a simple
linear regression mode! with an intercept for
regressing ¥ oon X Let A be the least squares.
estimate  of the regression coefficient
obtgined from the i-th (i=12) set
consisting of n, observations (ry,me > 2,
Let flg be the least squares estimate obtained
from the pooled sample of size ny +ny L 110t
is known that fy > £ > 0, which of the
following statements is true?

I fl < fo<f )

3. fig miy lie outside (fs, B, ). butit cannot

exceed fiy + B

[
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SL

3. fly may lic outside (B, 4, ), but it camnot
be negative
4. fiy can be negative

Wﬁ%r‘ﬂ":ﬂl’! ¥y gay BHET X 79T X,
ST X, AT Xy, Xp Xy TT X, Foufdast 38
qzmmﬂﬁmifﬂrmmgﬂ
ST ——ﬁ.3 TI234 = [l’?

- Tyay =07, vy =03

N23 =03, ¥ 314 =07

- P33 =07, 155 =03

-hym-—-

Suppuﬁe T3 and Ty334 AK¢ ﬂa.l'ﬁplt mﬂ]tlp‘lﬁ
correlation coefficients of X4 on X, X; and
X,onX,, X3, Xy respectively. Which of the
following is possibile?

Tizz = =03, riase =07

Mgy = 0.7, 5= 03

» Mgy =03, 7 594 = 0.7

- Y = 07, 134 =03

HIET n =2 F 797 %1 N = 4 aréor Franfe
# e awar wfeares B oardw ¥
TR S ¥ 3aamr F fAEEr
2 Wt wiward ars F s § 4

| TR | 2 3 4

pe 04 02 02 02

g afite | % wfewtee 2 i £
L 04 20 0.6
3 0T 4. 0.75

Fe b =

A sample of size n =2 is drawn from a
population of size N = 4 using probabifity
proportional to  size without mplas:m:nt
sampling scheme, where the probabilities
proportional to size are

e | 2 3 4
p 04 02 02 02

The probability of inclusion of unit | in the

sample is
. 0.4 2. 06
3.0.7 4, 0.75

4-B-H
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54,

5.

a7 () an Rt e f=2p 420
& FE L A L wer R wwnme dw
TR0 Ny, E) 791 N (113, B) #, S
“1=(D-ﬂzz(:i)wﬂ=ﬁ.iﬁ 2x2
TERT SELE B A e A o wr
‘!-?

2

1. X TGT Y 9o SgHas a7 £

2. X TUT Y FOTEHE AgAdd 9TH £

3. Xar Y svEeEg § Al e i
4, XAGY #4695

. Suppose that (ﬁ) has a bivariate density

f= %ﬁ +%!‘z. where f; and f; are respect-
ively, the densities of bivariate normal distri-

bitions N (g, £) anid N (s, £), with

fo = G) = (:})md}: =[5 the2 x 2

identity matrix. Then which of the following

i§ correct?

I, X and ¥ are positively correlated

2. X and ¥ are negatively correlated

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

4. X and Y are independent

FJECT G 2 = Sx + 2y ®1 e da
x20y20,x2y a9 2sx+y<4 &

Wwﬁﬁqmﬁ
14 2. 20
3; 25 4. 27

The maximum value of the abjective
funetion 2 = 5x + 2y under the linear
constraints x = 0,y = 0,x > y and

I x+y=4iy
1. 14 2. 20
3 25 4, 2

f=h =7 Pt == a9 o § 30
T 2B WA ¥ I # 4 fawer § ool
st it Faar uw F1 Afega wo 1 A
mﬁa.a.cmsum”r%mﬁiﬁ‘fﬁﬁ
= &% agfas ey =3 & =
Tt & mft 30 s & i v
g £ arfirsar goft

I. 60~* 2,
3. 47 4.
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There are 30 questions in a certain muitiple
choice examination paper. Each question has
4 options and exactly one is 1o 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 studemts match éach

other perfectly is
146074 2, 307"
1. 4-3[-]‘ 4. ,1_-&".]

4 -qﬁ xllxjrx&.:ﬁ'.irs T‘T_".ﬁf #ﬁ m 31%

L.i.d. Wgfoas ST gt

max(Xy, Xy, Xq, Xq, X)) FT7 &

1 i
I T 2. 5
- S 1
3, 7 4, =
§6. Let Xy Xy Xy Xy Xs be Lid tandom
variables: having -a continuous distribution
function. Then
P(Xi e .‘i’z }X] - X4 }XE.FXI =
max(Xy, Xz, X3, Xy, X5)) equals
l 1
1. - 2 T
al d 1
= T 4. "5-"
§7. sy wRiE [0, 1,2, 3, 4] Aot star e
Tt Fer e s see A F B
1] 1 2 3 4
0of/1 0 6 0 0
101/3 1/3 1/3 0 0
P=21 0 1/3 t/3 1/3 DO
3\ o o 1/3 1/3 1/3
4 0 0 (1] 0 1
T liMyo PLo) T 0T 2001
i 1
i 3 2. 3
30 4. 1
57. Consider a Markov Chain with state s;:m:c
{0,1,2,3, 4) and transition matrix
4-B-H

5/06 CRIE/19-4 BH- 2A
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58,

59,

59,

0 1 2 3 4
1] 0 0 4]

o 0
1(1/3 1/3 1/3 0 0
P=2| 0 1/3 1/4 1/3 0
3\ 0 0 1/3 1/3 1/3
4\0 0 0 0o 1
Then limy—e piy’ equals
1. ~

3

2,

= e
e

4,

T f(x) ¥ 2w g wfonfg w0 #
f)=ce™, yeR
¢ & Feram & B f arfisar s v
ErT?
2 4
L i1/

3 1
Fei/3) #T4)

i

Consider the function f(x) defined as
flx)=ce™™, xeR
For what value of e is f a probability density

function?
4 4

L o [evy))
3 1
i 1 /33 % 4T W)

afx (x,v) fwe saraew 5 % a2
TET AT py, oy, A% @099 0,0 90
g d4a E p & SR wft ar s
74 TAAT Hpiay = ap e # & Bt
=T Wi ¥ ¥ ge g

l. XamTy

2. XTWMX -V

3. Xy aumy

4. X+YaqmXx-v

Suppose (X, V) follows | bivariate normal
distribution with means iy, iy, smndard
deviations gy, & snd ‘correlation ‘coefficient
g, where all the parmmeters are unknown,
Then tssting Hypoy = o5 i5 equivalent o
testing the independence of

I. Xand ¥

2 Xand X —¥

3 X+Yand ¥

4. X+YandX -V
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60.

avew 7 = 1 gt A A pd . F
de i A Py wmAr £

e _opex<, 850
fa(x) = jascra%)’ '

o0, e

U AR 12, —54, 26, -2, 24,17, 39 2
iy 3 ¢ T TEEATT ST AFFEA T 87
1, 12 2. 24
3. 26 4. 21

A ranidom sample of size 7 isdrawn from a
distribution with p.d.f.

1+x?
folx) = {38487 -20=x<0,68>0

o, atherwise

and the observations are
12, -54.26,—2,24,17,~39. What is the
maximum likelihood estimate of 67

.12 2. 24
3, 26 |
ATW/PART- C
Unit 1

61. X 7 e s A T e # A A

61.

#aea 87

1. XqeomaRs dE X Tie

. x e wfgw d & g T
TE 8

. Xucimratsmdd B (X.d) qEF R

. X gr iar A d BT (X.d) 3BT
GEif

Let X be a countable set. Then which of the

following ure true?

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

2. Thete exists a metric d on X' such that
(X, d) is not complete

3. There exists u 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

b

f= L

18

62.

o R E R R s f
L(R™) Fafe 21 A afE Ker(T) 72T 8
s (g OnfR) v % At Fvvr 3 & b
" 57
|, T ErE T e L(RS)\(0} 2 T
(1) = Ker(T)
2, traTEE T € LRS\(0) 1 R BT
(T) = Ker(T}
3, taTETE T e LmON(01E BT Tm
(T) = Ker(T)
4. TETFET e LmO\[o) T 2, PR
(T) = Ker(T)

Let L{IK™) be the space of R-linecar maps

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

(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(RZ)\(0]) such
that Range (T) = Ker(T)

3. Thereexists T € L(R®)\[0] such that
Range () = Ker(T) X

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

63, T B W T it Pefr afte etz v 2

amr T:V -y s sfafie B T 1w
Sors TR TV - W, Ty W = v
T =TyoT, 50 7%s forar o w2 % W
ufsfaa Bt wfte sufe & o

O O P e

2. T, @7 T, 31T OFA 8

3. T, AreETEE £, T, WA 8

4. T, vEY, T, SEAET

Let ¥ be a finite dimensional vector space
over B and T:¥ — V¥ be a linear map. Can
you always write T = 75 o T; for some linear
maps TV = W, T W =V, where W is
some finite dimensional vector space and
such that

1. both Ty and T5 are onto

2. both Ty and 75 are one to one

3. Ty isonto, Ty isone toone

4. T, isonetoone, T; isonto

$/06 CRIE/19-4 BH- 28
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65.

65,

6,

A = ((ay)) F7 3 % 3 5ftws smegg w1 |
HET FAAT FT TEATAT

1. det(((=1)"May;)) = deta

2. det(((—1)"ay)) = —detA

3. der((V=1)*1ay))) = detA

4, det({[v'—_—i]'”.ﬁu]] = —detA

Let 4= ((a;;)) bea 3 x 3 complek matrix,
Identify thie correct smtements

I det({(=1)"a;)) = detA

2. det(((=1)"ay)) = —deta

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

4. dﬂl{f[\‘r—_l)rﬂﬂﬁ)] = —delA

p(x) =g +ax + -+ azx" F n=1
sy (Fedty =1 sreras T a1 9572
4(x) = [T p(0)dt, rx) = Lp(x) T
fam s AR varx %mﬂmﬁﬁ
Areia® aft aafe & & e F fwt
R )

I q @t ¢ v &t =da #

2, g 74T ¢V F Hivwm mEa A e

3. gadr rfi MEw Rl d g

4. gy r# s Prgfa § ot 2

Let p(x) = a; + a;x + -+ a,x" be d non-
constant polynomial of degree n = 1, Consider
the palynomial g(x) = j’: ple)dt, rix) =
:—Ip_(x}, Let V' denote the real vector space of
all polynomials in x. Then which of the
following are true?

1. g and r are linearly independent in V

2. 'q and r are finearly 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) 7 R 97 n % n AT=4ET F1 T9°7 WA

ﬁ‘lﬁ'ﬁrﬂﬁ‘mﬁ‘pnbzﬂimﬂﬁ?

I T arEE AR e M (R)sHAE R EfE
AB — BA = I,,, &1 1, n X nT0TE
AT

2. g A B € My (R) 747 AB = BA gr a1
R 7% A 79T Bt go 2R dfe e
afz B oft B o7 Rt g

4-B-H

. Consider amatrix 4 = (ﬂu]

. (R

3. qfZA B € M, (R), 7 AB 74T 84

4, af2 AB eM, (R). T ABTATBAF R
i st w1 (eigenvalues) T 8
=i

. Let Mo (R) be the ring of n X n matrices

over . Which of the following are true for

cveryn = 27 _

1. there exist matrices A, B € M, (R} such
that AR — BA = I,,, where l,denotes the
identity n X n matrix.

. itA,B € M, (R) and AB = BA, then
A s diagonalisable over B ifand only if
B is dmzonalizable over B

3. T4, B € M,(R), theri AB and BA

have same minimal polynomial
4. ifA,B € M,(R), then AB and BA
‘have the same eigenvalues in R

I

: WWH—{&EJJEKE,IEII-ESHT

ﬁ?ﬁﬂ ﬂmﬁ'ﬁf ﬂu = “I"‘“J'ﬂ

nn € NAT Frer g & T A
Wﬁﬁﬁamﬁm"
I.mp= (W9 i=1,2,3,4,5% fom
2, nt-r:n:{--ar:nﬁ
A ny =m, == mg
fong >ng > >

.

§x5"

1
1=il)= Eﬁuth.th'ﬂtﬂu =m,whﬂ_¢

ny,ny € M. Then in which of the following
cases A isa positive definite matrix?
I, mp=tloralli=1,2,3,45

2oM <Ny < <Ms
3. ny =Hy =+ =g
4.7 Snp S > g

XxM" =R FT R 97 A% A%

e AT ) grame we B §Ofm
T,: W% = B F7 Fer =y & afonfer «©

—T =Rt & f@am 99
Tult)=1¢ -—wmw.uE L

Foey & St wew 87
1. det (T) =1

2. (T (), T (92)) = (g, va) ¥ vy, vz ERT



69,

9.

70.

4. Ty = 2Ty
Let (W™= B™ - M denote the standard

inner product on ®". For a non zerow € R",
define T R"—=R" by T,w)=v-—

:::: w, for v € R™. Which of the following
are true?
Loder (R =1

2. (Tl ). Ty (2]} = (wyi0g) Wy,
. € RY _

: Ay B

4. T = 2T,

FamimQuargg A=) [)¥and
Fersh BedasmdasgE i Qo

STIRF 2% 2 =iy wegE P
PLAP FwT  £2 gt Pt ey p % 9REd

7
By 1Y
(o ) O

Consider the matrix A= E ;) over the
field Q of rmationals. Which of the following

mintrices are of the form PPAP for o suitable
2 % 2 invertible matrix P over @7 Here P!

2 5 2)

4, 3;)

I'denotes the transpose of P.

. (g —ﬂz)
3, '; _”'1]

HT 6 {ay buszo ﬁmﬂﬁﬁﬂ?ﬁﬁm?'fﬂ?r

swe gl 7 AR ’F:"Iim‘mﬂﬂwmﬂﬁﬁ

71 Frer # g aew §7

I, 9RK = 00,57 Thptnr" T THF ¥ >0
W g 2 _

2. ARK = oo, 70 YT.gayr” et o
r>0% @B afimrfradfi &

3, aRK =0, 7T par " FTE r >0
¥ B afimrfi 2

4 AFEK = 0,79 Tolga,r" FEt off
r> 0 F B afarh a8t &

a-8:H

20

70. Let {a,}qzq be 2 sequence of positive real

7L

71.

numbers, Then, for K = Itmm':p,t_,,lanr;.

which of the following are true?

l. if K = oo, then ¥ 0.q @, 7" is convergent
foreveryr> 0

2. If K = oo, then E3Lg a,r™ isnot
convergent forany r > 0

3. if K = 0, then o @nr™ is convergent
for évervr =0

4. iTK = 0, then Eilga,r™ is not
‘convergent for any r > 0

wi % a € B ¥ o, |o| 59w
quife &, &7 a & Erer & 41 39 IEc
d: R x B - [0, ) FT dix,¥) =
Hx —yll x.y € B & aftarfs w3 a3 B
i W EA-H AA BT
1. dxy) = 0af% e Faw afz

x=y 2 yER
2. d(x;y) =dlyx)x,y € R
3. dlx,y) =d(x,z)+ d(zy), x,,2€ R.

4 RUTdAfzwEadi

Fora € R, let [a| denote the greatest integer
smaller than or equal to e, Defing d: R x

B = [0,=) by d(x,y) = |lx = ¥|l. x,v€

. Then which of the following are trie?

I, d{x,y)=0fandonlyifx=y, x,yER
2. d(x,y) = d(y.x),x,y € B.

3. d(x,y) = d(x,z) +d(zy), x,y,z€ R
4, d s not a metric on B,

T [ — R A, e A

T FT 52

1. af% f &1 7% X-55 5 "uias e
Tt T w & e A Rl o wEa g
i f iR A Fe

. ATE f FTFE X3 % gAiay (ed) o
Ty 7 SAfiETR UE Ay T e f
LCHIES

. WTZ [T T K- % ARG g oA 5
FIE AT f At

4. =fZ fFT T X-9F F AU 77 T I
T TR AR AT [ AT A6y

Isd

ek



T

73

73.

74.

Consider & function [: B — B. Theén which

of the following are true?

1. fisnot one-one if the graph of f
intersects some line parallel to X-axis in
at least two points

2. [ is one-one if the graph of [ 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. [ is not surjective if the graph of [ does
not interseet at least one line parallel to
X-axis

o CORd

A f Cr=J o

H-A wd £

. R fafes

2 RUT fEIEAE

3. R 9T f we afvafe 7t &

4. B 9T f AT A8

it grar =

Let f(x) = [ S dt.

fellowing are true?

1. fis bounded on R

2. [ is continuous on B

3. fis not defined everywhere on R
4, [ is not continuous on |

Then which of the

[x"]ﬁmamﬁﬁwawﬁaﬁ
Yn = — BT AT e 3 & - g £

Ly
Loaf [y, ) sfmrd & A (x,)
sf¥aTéy 2
2, 7% (x,} S A, 1o SR 2
3, 9 (xy ) TR & A7 fon )} a2
4, I {y, ) oz .7 fn, ) o aftaz 2

Suppose that {x,) is a sequence of positive
reals. Let y, = 1:: . Then which of the
"

following are true?

L. [xq]) is convergent iT{y, ) is convergent.
2. [y }is convergent if {x,, }is convergent,
3. {y }is bounded if {x,, } is bounded.

4. [x.}is bounded if {3, } is bounded.

75 HTA &

_fxsin(1/x), xe€(01}% v
fx) = { 0, x=0%fm

4-8-H
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75

76,

To.

TaT gl =xf(x)for0 <= x = 12, 71 Fe=y
LESaps R riiy

I, [afvEg B amn £

[ otz FEm g A 2

g A By A

g g R g adi &

il I

s

_ xsin(1/x), forx € (0,1]
Let f(x) = { 0, forx=0

and g(x) = xf(x) far0 < x < 1. Then
which of the following are true?

L. fris of bounded variation

2. f Isnot of bounded variation

3. g isof hounded variation

4. g isnot of bounded varintion

a<c<b, f:(ab)— R F T 709 A

F 31 (a.b)\ [c) & &7 Fig 77 sraweriva ar
drpfrdfmeraEaasma

g

I e e f FAwEATE
2..¢ UT [ F HawAAT SAT M
3. cuT f w2
limygee f(x) = f ()
4, ¢ W f sAgAAte § q6T f(c) s
Wﬂlimz_,ff'(x}ﬂﬁﬁ

Leta=c<b, [:(a.b)— R becontimucus:
Assume that f is differentiable at every point
of (a,b) \ [¢]) and f' has a limit at ¢. Then
which of the fallowing fre true?
I. F is differentiable at ¢
2. [ néed not be differentiable at ¢
3. F is differentinble at ¢ and
limy... f'(x) = f*(c)
4. f isdifferentiable at ¢ bt f'() is not
necessarily fmy,_ . f'(x)

F: R = R %7 S=2TAA7T S A e i

MNr%mmeﬂW*
12 2
3. Q 4. mu



77, Let F: R — R be 2 non-decreasing function.

Which of the following can be the set of

digeontinuities of F
1. B 2. W
3.0 4. B\Q

78. f:8% - R wT
[Oryxax3) =
(e*cosx;, eX2sinxy 2%, —coS *3)

Fhrar s AR RETF =

((y, 2 23) € RY: (xy. Xg, ) ¥ RVTA T
sy U A s 4 fly Frger afAfrs

4w RAm AT AT

1. E=R?

2. EOATT &

3, Eworitr aEt & atee B} T 8

v, [(xl.:z,%).E B3y, %5 € m}-E 7 3t

IO B

78, Let f: R® = B? be given by
r{xh Xo IH.} =
(e*cosx,, e*sinxy 2x, — o5 X3)

Consider E = {(xy, x3,x3) € W: there exists

an open subset U around (x, %3, x3) such

that f|y isan open map}. Then which of the

following are true?

1. E=R?

2. E'is countable

3. £ is not countable but not B3

4. [(x;_. xz.E') € B2, % E Il] isa proper

subset of E

Unit 2

79, Feft ot s p ¥ RO AR G =
GLy (/) e fasme e Aw s A H
A A ]
I, G ¥ p w2 1 O SAgE §
9. G# pwfE T S-S TE HEYE 2

3. G § FrE pfErEr (Sylow) TTHHE T &

4, pﬁﬁﬂymmﬂg{; ‘:)Tr
it 3, 9 a € (2/pE)

4-B-H
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9.

80.

8L

81.

For any prime p, consider the group
G = GL;(/pT).
Then which of the following are true?
|. G hasan element of order p
2, G has exactly one element of order p
3. © has no p-Sylow subgroups:
4. Every element of order p-is conjugate fo &

matrix (Ell {;) wherea € (Z/p1)"

E[x]ﬁrgvﬂ‘ﬁqtagqﬁsmmmﬁ;ﬂ

AT wE 2K E

|, arATeE TR Sl ¥ U e
Q* ¥ g

3.z 8 wioy e & AR 0 F
TR

3. Tt

4. HATATA

Let Z[X] be the ring of polynomials oyer

intepers. Then the additive group ZX] s

. isomorphic to the multiplicative group
@+ ol positive rational numbers.

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

3. countable

4. uncountable

X = (0,1) #7 Fagar s swane = T

COX,R)FTX A B AF FAA ol w1 FAA

it Rt oft x € (0, 1) ¥ gt e

1(x) = {f € xR fex) =0}, 7= P

R R e

|, [{x) =Tq7T=0 A7 (ideal)

2. 1(x) 3 AT (ideal) 2

3. C(xm) Bt 77 sfyw et (ideal)
L3 x & X F B () Faar g

4. C(X,R) IOy WA 2

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

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

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

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

following ave true?

{. #{x) is a prime ideal

2. /(x) is'a maximal idewl

3. Fvery maximal ideal of C(X, B) isegual
to [{x) for some x € X

4 C(X,B)is an integral domain



82, aftne ¢ S A swa o

83.

. X3 ¢$nX + 187 n ¥ Bz o7 sw=him
2

2. X 40X + 1,7 wrasdg §, afx
n € [0,-2)

3. X 4+ nk 4 1,2 v wEEdag, afE
n &[0, -2}

4. X* 40X + 1, TOT T g0 F Y

wesAtT 2

Letn € Z. Then which of the following are

correct?

I. X%+ nX + 1is irreducible over Z for
every n

2. X? 4 nX + 1is reducible over Z if
n € {0,—-2}

3. X 4 nX + 1is irreducible over T if
n&(0,—2)

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

Fay ¥ HTSA 27 T WiLtHa & A4 87
a€Fy & BU A, =li1+al+a+
a*1+a+at+ad ) wPonfes fm
wrar 1 7 e # & 190 w67

l. @ € Fyy & 5 za a7t [ 4, ] = 26,

12 amET

2. 0eA, TR AT g a 2 0

3. |4y =27

4. Naes,, A T THF ARSI E

Let F3 denote the finite field of size 27. For
each @ € Py, we define
d=ll+altat+a’l+ata’+
1
Then which of the following are true?
1. the number of @ € Wy, such that

|dz| = 26 equals 12
2.0 Ay ifand only ifa 20
3. Ay =27
4. Naery, A 15 8 singleton set

84, FEa damm (0. HF P AEr I H 3

#&Hﬁﬁfﬁﬂwﬁ%ﬁﬁ?
I [[u s=—Ju(E1)ine H]

2 (2= men)

e+l

23

85.

3. [(sinl( m) cos? (wu)) nE m]

4 {Gemt-mm)inen]

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

[(ﬂ“-m) (1):nen]
[( i—-ﬁ‘ﬁ TIEN]
3 [(sln"( ] cos® (:m)) ne H}
. [(%”_"‘1 - {nn}'):“ g H}

xwraifafasaafzarn A A, FTX 53
T IR A At Ec X, PAE g
W-# EE E?

I EnA EXTER 8

2. EnAEF TR g AR b Ram 2

3, ENA;nA; ERweAEaRERea 2
4. EnNAynA, EX AT 2 Az E,4,,4;

weft g £

Let X be a topological space. Let A, A; be

two densesubsets of X, II' E S X, then which

of the following are true?

I. EnAyisdensein £

2. ENA,; isdensein E il E is open

3. EnA; nAgisdensein £ il E is open

4. EnA; nAgisdense in E T E, 44, A are
ull apen

Mn_-

Lad

An

ze CF L f(2) = (2* + 1) sinz? wTA)

@) =ulxy) + i v(xy) 7, 5@t

z =X+ [y 79T u, v ITEES WA FEA 8

9 7= § 7 % & 7w 27

I. R = R ST ATFETATT 2

2. u HAA £, TIF A=A AET 6 FAFAAY
&

3. udfEg §

4. wft z € € T A, £ w1 Ao
et aroft Y, a, 2™ % Pt
AT HFAT &



86. Let f(z) = (z* + 1) sinz® for z € T. Let

) =ulx.y) + iv(xy)

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

functions. Then which of the following are

true?

I. w:R? = W is infinitely differentiable

2. u iscontinuous but need not be
différentiable

3. wisbounded

4. [ can be represented by an absolutely
convergent power series Sy a, 2"
forallze €

z € C ¥ qreatas aar Afgwfegs a #7
FHE: Re(z) 79T [m(z) 9T 51 ST

N =(z€ C:Re(x) > |lm(z)|} =
ful2) = log 2" % 7 n € {1.2.3.4) T
@l log: O\ (=0,0] = C =g
(logarithm) 7 72 oy £t ooy 21 79
et o 7 e 7 wEr 82

1. f,(A) = [z€ C:0 < |Im(z)| < n/4)

2. L(O)={zeC:0= |Im(2)| <n/2}

3. f3(M) = [z € €:0 < [Im(2)]| < 3m/4}
4. [N =200 = [miz)] =m)

Let Re(z)./m(z) denote the real and
imeginary parts of z €L, respectively.
Constder the domain 1 ={z e € Relz) >
fm(z)|} and let fi(2) =logz", where
n€(1,2,3.4} and where log:C\ (—,0] —
€ defines the principal branch of logarithm.
Then which of the [ollowing are true?

1. ;(0) ={z e C:0 = |imiz)| < n/4)

2. fol@) = {z € C:0 < [fm(z)] < n/2)

3 fitR) ={z € €:0 < |Im(z)| < 3m/4)

4 L) ={z€C:0 < |Im(2)] <)

, BH=AE F = [f:1C—C| f o% "= Jsafe

%A 2, |f (2)] < |f(2) z € C¥ o) ==
fagre o a9 s | 8§ S-S a3
Fofefim aa=m &

F S w8
F={(fe®:BeCuaeCl)
F={fle®:f €€, || =1}

b I

=

4-B-H
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9.

89.

920,

Consider the sei _

F={f:€— €| f I5an entire function,
I (2 = |f€2)] for all z € C}.

Then which of the following are true?

L. Fiisa finite set

2. Fisan infinie set

3. F={fe**:Betacl}

4, F=[pe"™f e, |a| = 1)

A D={2ec|lzl < t}mar weD.
FytD = DR Fy(z) == & vt
w1, 7 o i 7 39 8 a8 &

b F s 2

2. Foukdt AEf 2

3 F a=1aw &

4, F Are=mia® el &

Lab=(ret||z< 1] and @ € D. Define
Fyi D=+ hyr"-;u[z}—
the following are true?
I, Fisone to.one

2. F is not one to one

3. Fis onto

4. F is not onto

G €EZSATEAA a=b* + 2, 771

bc € B\{0), T @ %1 T 7E o ww

I. pd?, WET d € 74T p F9T £ IRH

p= Hmod 4)

2. pd’ et d € TAAT p AT £ty
p = 3(mod 4)

3. pod?, 72 d € 7797 p, q FATH F oAl
» = H{mod4),q = 3 (mod 4)

4. pgd®, FFid € T p, g Bt spaom &

T4 pog = 3 (mod 4)

Let o € 2 be such that o = b* + ¢2, where

b, e £ #\]0}. Then o cannot be wrilten a5

I. pd?®, where d € Zand p is & prime with
p=1(mod 4)

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

3. pgd?®, where d € T and p, q are primes
with p = 1(mod 4),q = 3 (mod 4)

4. pgd?, where d € i and p, q are distingt
primes with pig = 3 (mod 4)



Unit-3

1.

91.

25
92,

B =((x;y) € B /x* +y* = )T

€ = ((x,3)/x? +y* = 1} %7 797 f W7 g
7 e e AT AT B u R wees
FAARTETOR (mininvizer) §

il = [, (v + vi —2fv)dxdy +

I @ = 2gw)ds.

: 93,
TR e R e b

L—Bu=f, S4u=g

d
2.8u=f, S-—u=4g
i
3. —du=f, ﬁ=y
Lau=f =4

gt 22 affapdt et fr @

(x,y)EL vt T T s B

LetB = {(x,¥) € B¥/x® +y* < 1}and

€ = {(x,¥)/x*+y* = 1}and let f and g be
continuous functions. Let u be the miniinizer
of the functional

vl = ff, (v3 + v§ — 2fv)dedy +
J (w* = 2gvds.
Then u is & solytion of
= B, _
I. —Au =¥, #n-t—u...-_g
2 Au=f, S-u=

93.

i =-’"-l':llu
i-fus=f =g
a
“au=fi =8 94.

where -.ﬂa-_[: denotes (he directional derivative ol
win the direction of the autward drawn
normal t (x,y) € €

s ) = o [(100) + (r'@)’] dx,
gL y(0) = 1AUT y(1) = 2 ¥ sda F=
BN
I, T = (extremal) y & T
y € CH([0 ANCE0, 1])
2. T =R (extremal) y &
y € ([0 DN (0, 1])
3. 725w (extremal) y CU([0,1]) % 2
4, 7 0 (extremal) y C([0, 1) FE

4-B-H

Consider the functipnal
i) = e [0/ 0)” + (' ()| dx, subjeet
to y(0) = 1 and y(1) = 2. Then
1. there exists an extrenal
yo& ([0, APNEA (0. 1])

2. there exists an extremal

y € C([0, IPNEH([0,1])
. every extremal ¥ belongs to crjo.1])
. every extremal y belongsto C*(J0,11)

HATFRAT FHRT

o) =5 [, xeto(o)dt = f(x) T R

FE AR

|, FE T fi[=11] = (0,0) &

2. ik s [ = (-0 E

3. filx) = e7¥(1—3x?) ¥ Frm FEEs
Bl

4. ) = e ¥ (x4 %3 +x5) ¥ R g
g 2

it

Consider the integral equation
o) - § 1 ve' @(0)de = [(x). Then
I, there exists g continuous funetion
f:[=1,1] = (0, 0) for which solution exists
2. there existsa continuous function
f:]=1.1] = (— 0,0} for which solution
exists
3. for f(x) = e~(1 — 3x%), a solution cxists
4. for f{x) = e~(x + x? +x7), asolution

cxists
(g, p) F1 Fafem s wvet) ey serierait o%
e
8) (Q.P) = (JZqe® cosp.[Zqe " sinp),
ac®R

B (Q.P) = (qgtanp, loglsinp))

9 (@P) =G, ar’)

A=

. e (o) AT (b) 3 Fw o EiAy A
g

AT (b AT (o) 3 FRT s AR
7

T (@) 7T (¢) R o oy B
£

4, mift RfRa 2

Id

Sk



94.

95,

96.

Let (g, p) be canonical variables. Consider

the following transformations

a). (Q.P) = (\/2qe% cosp, [2qe " sin P).
ae R

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

) (@.P)=C. ap?)

Then

I, only the translormations given in (a) and
(b} are cananical

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

3. only the transformations given in (a) and
{¢)&re canonical
4. all are canonical

95. (@) F ¥ (x) +xy(x) =0, O < x < FT
AT ATCATAT ATT AT HE B W1 Yo (x)
Ty (x) 4+ () = 2% + Z,3(0) =y'(0) = 0
T B AT A

Ly (x) 5 sfefmars ga #

2. yulx) ¥ wvftfems g &

3.y (x) ® nfvfiareE g §

4. yolx)  afefimms qa £

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

1. ¥y(x) has infinitely many zeros,

2. y3(x) has infinitely many zeros,

3. ¥(x) has finitely many zeros,

4. y,(x) hae finitely many 2eros.

HHF y"(x) + a(x)y(x) = 0 9% P
7, W71 a(x) 7AW B 2 B artE
T &1 by (x) TUT by (x) F1 T et 0 2y
T AT FAT T ST WA

@1 (0) = L,p1(0) = 0, ¢2(0) = 0, P2(0) = 1.

Wy ;) T2 @, 2rar b, 1 e g,

GES

I Wiy, ) =1

2. Wigy.¢y) =e*

3. (7)) + P47 = 2 0 B wd s
HHTHTW FT T F qIY AL S w2 2

4. 91(T) + @3(T) = 1 3f & o s
AT FT AATEA T AT S
EECiiEs ]

4.8-H
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96. Consider the equation ¥"(x) + a(x)y(x) = 0,

97.

a(x) is continuous function with period T, Let
(P1(x) and @ (x) be the basis for the solution
satisTying

$1(0) = 1,21(0) = 0, ¢2(0) =0, $3(0) =.1.
Let Wy, ¢2) denate the Wronskian of ¢ and

fﬁz
w(¢1- &2} =1

2- W{¢1,¢1} =l 5

3. 4 (T) + 2(T) = 2 if the given
differential equation has a nontrivial
periodic solution with period T

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

[: R — R %7 a7 Pmfies o= o i
f) =03 A Imwafz x= 4niwgmi
n € N. srefire a1 st v Bere s

¥'(6) = F(y(), ¥(0) = y,. T AT
-7 7w &2

Iy usfaes v 8, ot y, € m¥F fm
' mﬁqun#miaﬂTMyu}n
efmitee R¥ P (y(0)] <M,

ATy, € R & B va g ez
Suppsenly(t) — ¥(s)| = 2n+13f%
Yo €M (m+1)")n=1.

It

4 L

Let f: R — R bea Lipschitz function such

that f(x) = 0 ifand only If x = +n? where

n € N. Consider the initial value problem:

y'(®) = (y(0)),¥(0) =

Then which of the following are true?

l. ¥ is a monotone function forall y, € R

2. forany ¥y € IR, there exists Ml*’n >0
such that |y(t)] < M, forallt € &

3. there exists 2 ¥y € I, such that the
corresponding solution v is unbounded

4. suppecaly(t) —y(s) =2n+11if
wEM.n+1)Hn21



98.

99.

(x+))azy + (x—Vezy =22 +y* W

T a2 = 2(x,0) B

| P2 +y2 + 222 —xy) =0 F=3 '
e PO

R =yl =2t 2t =2y =0
e F oW

3. F{r-+y+z.z_+2w}=@ﬁ?&”f"
e F O T

4 Flxt =y — 2tz — 2x%y%) =) ==
¢! waA FE o

b2

The general solution 2 = 2(x, y) of

(x+y)za. +(x—yizzy= xt4+ytis

b Flx? +y2 + 282" = xy) =0 for
arbitrary €* function F

2. Flal—y*—=2% 25 = 2xy)=0for
arbitrary €' funetion F '

3. Flx+ y+ 7.2 — 2xy) = O for arbitrary
'€ function F

3. F(x* —y* —20 z—2x*y?) =0 for
arbitrary €' function F

F L TR i
F{E}F‘? =t"'l- E’J }.1 ﬁ{ﬂ. IT! x tﬂrﬂ}-
u(0.) = ulm ) =0 v (0],
iz, 00 = 0,ulx, m) =sin(lx), x € (0,

99,

u(x.0) = 0,ulx,®) = sin2x),

FTEA U, T
I maxfu(x,y):0 sxysn}=1
2. ulxp yo) = 158

(g ¥9) € (0.m) % (0,m) % Ty
3. ulx,y) > —1 5

(x,y) € (0,m) % (0,m) ¥ o
4. minfuley) 0= x,y=m}>~1

Lt u be the solution of the problem
TR i

a3t
uf0,) = ulm,y) = 0,

=0, [x.y)e (0] xEm),

ye40, ),
x &-40,r).
The
1. max{u(e,¥p0=xy =< r}=1
2. ulxg: o) = 1 for some
(%0, ¥a) € (0,m) % (0, 7)
3. ulx,y) > =1 forall
(x,3) € (0,m) % (0, m)
4. minfu(xy)r0=xysn}>-1

4-8-H

100,

101,

101,

100, HF

h
[ rayae = anr-m + bhf )+ anf )
R
+ ch*f'(=h) — ch*f' (k)
# sy 2P oA A F T a b, e FAE
3

e 2 : 1
la= ==y
2 L =1
2 n'=l_§'ﬁ=ﬁ'c=ﬁ
; T —16
3. u=E.b=T$E.c=‘—’é
da=gb=T0 =5

The villues of @, b, c so that the truncution
error in the formula
&
[ reeyte = ahgc-m) + bhy(0) + ahf 8
-H
+ch2f'{=h) = ch®['(h)

is miniminm, are

1. u:%.ﬁzig,.c:f—g
2 u-*%.b*%,i::-'-;—;
3. n=1%,_h*_‘1;,c=-:—5

= =Y
4e=gb=T0c=3;

et x? ax+b=0 7 fEEE #
ﬁﬁ%ﬁmﬁamﬂﬁtﬁxuﬁ
T @ Rt e o o 2, 1 e

# 3 i AT = s AT
b gy = =S L] > 1A

D Ker = —ﬂ:‘i?n T jal >1

3 X =—$. af? | < |6

i b= -f"—:g; 7f% 2|al < a+ ]

Consider the equation x*+ax+bh=0
which his two real roots a and fi. Then
which of the following iteration scheme
converges when xg is chosen sulficiently
close to & ?
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102,

axg+b

I ey = — == if |a] > ||
~H.
2. Xy = _*%:'*, ifa| > 1
3. Xy = _J.';_.ﬁ*ﬂ' if el < |7
4 X =~ iralal < a4+ fi
a*u 8%
FEF. (I.I]ERKEH;“?;-
ulx.0) = f(x), x €,
'I.I:.{x-m = E(x;'; x €1,

HEEA U AT

fog st CA(m) # & way Frer it o

T FT

() x=0%Fmflx)=gx)1=0,

(i) x>0FMI0< flx) =1,

(iif) x > 0 & A g(x) = 0.

() J; g(x)dx <o,

7o Frer & 3 9 F v wdt B2

Loulxt)=0af x c0mFar¢ >0 % Bnr

2. Bx(0,00) 97 u THAE 2

. ulx)=0Fad x+0<0

4o u(x,t) =0, x +t >0 A= FIE
¥ (x,t) % foy

Let u be the solution of

a*u  @? .
EI—;‘=-5§. (x,) € B % (0, ),
ufx,0).= Flx), x € R,
ug (x,0) = g(x), xER,

where £, g are in £2(R) and satisfy the
lollowing conditions.

(i) [fix)=gl{x)=0forx<D

() 0<fix)=llorx>=0

(i) g(x) >0 forz >0

(iv) I: glx)dx <oo.

Then, which of the following statements are
true?

4-B-H

u(x,t) =0forallx < Oandt >0
u is bounded on R % (0, 0) |

u(x,t) = 0 whenever x + t < 0
ulx,t) = 0 for some (x,t) satisfying
x4t>0

b

Unit-4

afy 2t ant # s e

fitx)=10<x<139

Glxl=1+cos(2ux):0<=x =1,

2T AT 37 FT 5 i it Y awer o

Ferme e o w2 it i o

mifrEar aE fl Bedasaaaf

1. 35 T v e A af ) 7
wfgr s gattee (13

2. 79 - ¥ Argfas o wy e % T
oo it sifiwar 1 4

3. =2 & ww Argfems 2 o adm ¥

4. @ Fiftwror F e e £ s
mz’fz—:

« Consider a classification problem between

two classes having densities
filx)=10=<x<1and

Lx)=1+cos(2mx);0=x =1,
respectively. Assume that the prier
probabilities of the two classes are equal.
Which of the following are true?

1. The Bayes classifier classifies an

observation to class-1 ifx € %.%

2. A randomly chosen observation from
class-1 is misclassified with probability 3

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

n-1

2T
4. The average misclassification probability
of the Bayes classifier is %
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104,

105.

4, Ywon T mﬁ-’mrm

ZiaY

VYo Yy ~ffd, N(uoa?) WTH W8T o
T o WA N, Yo, Yy BF o wER
¥ UE OSRSWR  (ujup e, u,]  UH
VYo ¥y T A n ATEF F SRSWOR
(04,7 ) T ST $) ¥ =T, ¥ =
NY 3 e 25 % B e = 230wy
T Pyop = 5 Sy v F1foarfivg #% 77
g astaaaH

b P T ¥y, ¥y, oo, Yy T ErtfREe wamor

LR
2. Viyor FT ¥y, Vo, o, ¥y 7T Al g6

N{p— _
H:N-:: U O

3 merrmrﬁ#nmﬂ’ﬂﬁﬁ
za—

Let ¥y, Y, <, Yy ~Lid. Ny, o), where
and o* are unknown. Consider a SRSWR
fuy g, uy | of size n from ¥y, ¥y, -, ¥y, us
well as a SREWOR {v; v5, -, 1.} of size n
from Y ¥ ¥y To estimate ¥ =
= NY, define ?WRE*EE?=11I.| and

Pwan = EE?:'; v. Then which ‘of the
following are true?

l. The conditional variance of Fiyy given

NiN= 1
FI. -'l'-;__u"' n{H—:} r:!_(F[ ?)3

2. The conditional variance of Fipg given

NN=n)
r‘l-}ri-'"r {N-T} El—j.(“ F}z

3. The unconditional variance of Figy is
"{H-I_‘I - z
n

4. Thc uncﬂnditmnnl variance of Py is
HI
L]

get ot =T AT &, T Sz A T B
i | 7 3 97 ol i Coar D st 2
w7 fear gy 81 s afeomdt s

1. #i g

r?”' i‘.i

YH (i3

2. %4z ?

4-8-H
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105:

6.

106,

107.

3. FHTEOT (non-orthogonal) ¥
4. woft ‘AT fizfiz W sy &

In a design with four treatments dnd three

blocks of 2 plots each, treatments A and B

are allottéd to blocks 1 and 3 and treatments

C and Drare alloted to block 2, Hence the

tfesulting design

I. is incomplete

2. is connected

3. is non-orthogonal

4. has all elementary tremtment contrasts
estimable

et soreft P & e B 21 g

¥ e 38 W 37 (huzard rate) A F

HIT iid =7 ATEO6E 21 T2 39 G290 A1

ot 9 AT FATAC T § T2 A T qOre!

F 990 A (havard functions) h, 797 hy 21,

AT e 31 7 w8 e B0

b ha(e) < hy(2) F47 ¢ > 0 % FAm

2. ha(t) < A#fr e > 0 % faor

3 ohy() <dwdte> 0% B

4. hy TET HEA 2 W ¢ T AT 359 giEAE
AT E

Consider a system with two components
whose lifetimes are f4d exponentinl with
hazard rate 4. Let k) and hy be the hazard
functions of the system if the components are
put in series and parallel, respectively. Then
Wthh of the following are true?

1. oL} < hy(r) forallz > 0
E. haft) <A foralle >0
Joht)<Aforallt >0
4. hy isastrictly ingreasing function of ¢

ST T T 0H 7 1000 B wow
mﬁﬁ@aﬁmaﬁa‘ra.a‘r%ﬂ:ﬁ 1231
S0% 1 @i Sftw go safe Sl
BT 308 =i g0 A@fE FiET wE g
AT | T 10% T i srafE et O
BT 20% wvstter Sifvs gvm g &
AIAE F AT B wmiAwEr 04 w9 =6
2 Fr wifiFaT 0.6 31 e =g
st w0 & o (e 2T =ity

1. WAt 1H = 1000 79T T 1| 7 537 T34
2. T L g AR A ST I #1000
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108.

168,

3, s gl 7 %, 500
4. % 600 F | T AT 5 400 FAT I E

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

The investment that maximizes expected

dividend is

1. Rs. 1000 in company |'and nil in
company 11

2, Nil in company | and R, 1000 in compuny
1

3. Rs 500 In cach of the two dompanics

4. Rs, 600 in company | and Rs400'in
comprany |1

SITHA 27 A ATHT OF MM/ i T BT

F11 AT 5 ¢ > 0 % B 7% (¢ wffem)

SrTEAL o A= N, Bk = 1F R keth

UTEH &1 ST AWA S, A A, = ¢ — Sy,

By = Sy, 44—t T ¢ T A HOA

o wifnearwTa &1 A e § & Fe-S A
&2

L. A smftag apaEasg

2 E(A) =1/4

3. B, vtras qrgfeas A7 &

4. E(B) =1/4

Consider an MM/ Queue with arrival rate
A Fort > 0, let N, be the number of arrivals
upto (and including) t. For k = 1, let 5 be
the arrival time of the k-th custonser. Let

Ay =t — Sy, bethe time clapsed afler the:
last arrival and B, = Sy, ., — € be the
waiting time from ¢ to the nextarrivil. Thes
which of the following are true?

I. Ay is an unbounded random variable

. E(A ) =1/4

. B, is an unbounded random variable

. B(B,)=1/4

i fad B

4-8-4
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169,

(B IR

111.

w5 v s waEa 92 & g
F A TE WA 2y, 000, X, FT IR A 50
U TETHTA () — ( AT FATAT F7 2
e dafadasfrg-Qaa®
e 57 Bt = 2 (f F wrwt =)

. #E(s, 1)

. ATTATRL (1)

, TIEEATT (0. 1)

. TUITEET (1/2)

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

(] — shaped)?

. Bem (5, 1)

2. Exponential (1)

3. Uniform (0, 1)

4. Geometric {1/2)

da Ll =

(X, n = 1) 7 X ey wrfasay aafR g

argfeas I fi man X, FAH
siferenr o o g 21 s s a sed
e 22

CE(Xy=X1*) =0
CPXy=x)»PX<x)AdixeR

. E(Min(1, 1%, = X[)) =0

. mifEaT | Eag X, - Xl =0

o bl b=

(X,.m = 1) and X are andom variables ona
profability space. Suppose that X, converges
to X in probability. Which of the following
re true?

L. E(|Xy—=X[?) =0

2. P, sx)=PX<x)foralilxeR

3. F(Min(L[X, - X)) =0

4, |X, = X| = 0 with probability |

TR 97 T ATA AT arateas ge e

ForeTe %7 2 2T oERAT | A ¥TRT - 1

FET {4 1 o3 7w 6wy andt 2

e e & a2 & i 8

. arafee awm serad §

2. "rgieEF GH FAAEIUY (irreducible)
2
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112,

3, arafeas aw g Trerai (null
recurrent) 2
4. FTETeaE AW MATCHS AL (positive

recurrent) §

Consider a simple symmetric random walk
on integers, where from every state { you
move to i — 1 and i + 1 with probabifity 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

Faeqr FATE {0, 1,2) 591 WA yE

001 2
1.5 ¥
0 (38 &
P= 1 3|
1 = -
13
g Y33 1
z2 8 8
Tt AT S v B e T e i
F o H e £
I liMgee Pl =0
2 N Piy = ifaee B3y
3. limpae p;::'=%

Consider a Markov Chain with state space
[0, 1, 2} And transition matrix

0.1 2

0 A 85 1
P= i
1 :ﬂ:

L CR )

2 i1 8 B8

Then which of the following are true?

L iMpew Py =0
2 limpae P = limyae i
3. limyam Pg =3
4 NiMpei 7Yy =3

4-B-H
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113

114.

114.

115,

XY FT i d BBz (n, p) Avgiems =7 /)
et § & #i9 A weg 37

I. X4 Y~ Bin(2n.p)

2. (X,Y)~9gT= (2n; p,p)

3. Var(X =Y)=E(X = ¥)®

4. Cov(X +Y,X—=Y)=0

Suppose X, Y are i. L.d. Binomial (n.p)
randgm variabiles. Which of the following are
true?

l. X+ Y~ RBin (2Zn,p)

2, (X.Y)~ Multinomial (Zn; p.p)

3. Var(X - ¥)=EX —Y)?

4. Cov(X + Y. X—=Y)=0

a1 Xy, Xpo LidoN(O,6%) 2,75t
o (> 0) =a7E 2 % & A ansereT ® 5
=9 g A

T =G ek X : Ga>0n2 1)

Ta e # o dw aadr &7

1. 0% % T, mauﬁcnu%
aAxRun, e eafao, ==

b

A EEUT AR, = —

n+l

3
4. T, %1 MSE AmaftEw Al ¢, = —

Let Xy, X3, ++ be ivicd: N(0,5%), where
a?(> 0) is unknown. Consider 4 class of
estimators

n
[TH=E,‘ZXE= Ca>0mnz=1

for a®. Then wI:;clh of the following are true?
I. T, is consistent for o7 if Gy = =——

2. Ty isunbiased for o® if Gy =~

3. T, is ¢onsistent for o il C, -%

4, MSE of T, is minimised if C,, = =

nt

Xy Xy 1 i.d. anafems 57w e
pd.L

2(0 — %)
fs{x1=[ S
0, ST
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16,

e L=

Hp@ =253 N0 =357 ¥
Form forer wévayor s #
THET |2 Hy, 7 wedTae %57 atx v
Faa At max (X Xl <1
T 22 Hy, W s 5 5 i
AT 9 max (X, X3) = 1
=1,2 ¥ Fmerdy | aiz 6
mﬁ'ﬁ?a;wﬁlﬁwwﬁaﬂwﬁnﬁg?
L. wrfsgor | 2 0,05 Frae a T
2 mta=1
3. w2 Sfea 2
4, T | sl 2

Let Xy, X5 be (i d. mndom variables with
Pt
@O0 ”
fox) = x5

0, othiarwise

For testing Hy:fl = 2 against Hy: 8= 3, the
fallowing tests ure suggested.

Test 1:Reject My it and only if

max (X, X;) <1

Test 2: Reject Hy i und only if

max, [xl,XZ} ==
Let & denote the probability of Type | error
for Test £, i = 1,2. Which oF the following
are true?
1. Test 1 jsalevel 0.05 test
2. @y + ay=1
3. Test 2 is unbiased
4. Test | s unbiased

Sg %1 T #v7 wre TS ot

(6,0),(0.8), (—6,0) 797 (0, ~8) & 7=t

6 > 0 5= 21 9T 6 (i) Sg T TE-

HATH =0 5 &2 A1 S wwar g1 e

W # ¥ T ww agt £

I, X ey SHesda =

2, X ATy =y 8

3. |X] # |¥] = A @ ot A S

Xy X3 :

4. 7f2 IJENT (y:)ﬁmrwﬁ Ry
2 TR 7, 99 0 F B g
TFrEAT ST 8
max {lay | + bal bl + Dl

4-B-H
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7.

17.

L18.

Let 54 be the square region with Four vertices
(6.0),(0,6),(=8,0) and (0, —8), where

# = 0 is-unknown. Suppose that (ﬁ) follows
the uniform distribution on 5. Which of the
following statementsare true? .

I, X-and ¥ are uncorrelated

2. Xand ¥ are independent

3 X + |¥| cannor exeead 0

4. i ) and (}, ) are two observations

dra,wn independently, then the maximum
likelihood estimate of § s

max (lxy| + byl bl + yal)

AZ Xy Kiswe, Kooy (10> B) F7 001444
e Bt pdf. fy 777Eg s (bounded
support) FTAT &1 F4T 6 F |raer 5wt &1
Ny =< I{;j T Xﬂ'aﬂ“ﬂ In—{ﬁﬁlﬁ qT
XpXgyooo Xoy MR U i e
# FT A T TE 2T

I Xy — 8347 8 — Xy & usia dzq #
o X{n‘- fa9r §— xﬂu-—:j %Tﬁ-ﬂ qET

 Xepy FTHT 0 F v wwiiD
- BXgy + Kgn-pp} 1ol e = 1,2, 0%

o mra-d £

Let JL"-“ -‘:31 "'.Xnﬂ_'.j (Ti - 5} be it with:

pcLf. fa, which is symmetric about @ having

bounded support. Let Xqy) < Xz <« <

Kan-1y be the order statisties ol the random

varinbles X;, Xz, <, ¥a ;. Which of the

(Bllowing statements are correel?

I. X5y — B and 8 — Xy, have the same
distribution

2. Xeyy— B and 8 — X5,y have the same
“dlistribution

3. The distribution of X, is symmetric
about £

4, EIXWJ - o X.,.-“._,,}I is same for all
=12

P

X smEm wEar § pfaET (p > 2) d=A W
wEh E(X) = p AT Var (X) =X & a1 frer
ﬁ#ﬁ_j%mﬁ?

I E(XX") =%+ pupt'

2. EX'X)=p'u+ trace ()
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19.

119.

. E((X-wE ' (X-p)=p
4 PIX-wys (X -p) 2ef] sk ot
t#0 %M

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

with £(X) = j and Var (X) = L. Which of

the following are truc?

I E(XX") =X+ py'

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

LE((X-wrlix-w)=p

4 PlX-wiEX—p =)<k s
fort#0

v waTadt x JT i werEa i
(logistic regression model) 7T P %%, sl
T AT (log odds ratio) ¥7 sia =
Bo TOTETH f, Blx=08%1x=—197

1 FEAT F SATTTATAT S SgATE 73 6T
oy =1 x =0 9T HFAAT F 5
HATITLIT F ST AT 7 A A e
¥ Aaaad

T =

2. TiTa=1

3. TyTy = effe

4, T\To=e*h

Consider a logistic regression model with a
gingle repressor x, where the log odds ratio
has intercept fiy and slope #8,. Let 7y be the
ratio of the odds of success when x=10to
that when x = —1. Similarly, let T; be the
ratio of the odds of success when x =1 1o
that when x = (0. Which of the following dre
true‘?

2 TITI =1
3. TTy = efe
4. Tz =eh

4-8-H
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120,

120.

Wt BF by, by, =+, byg ~ i.4.d. N(0, %) F47
bybg, - by AEER I = 1,2, 10;
j=12-,n,iiﬁ'l:l'ﬁu-udN{DurlJ

ﬁl -.r'{”-b + & groais %9 0% ¥
e T a0g, aiaaste (statistic)
= T}EEH& E?l:l xlzf
1. s 2
2 n-scoFHMENEE
3, AT e FAR aA o 12 =0
4. 1= oo T ATY HIA &, FAH 9 AT

=0

Lt by, by, -, byg =i, 1.d. N(0,t%) and

Eff = i f.d, N{_ﬂ,ﬂl_‘] forli=1,2,~,10
f=1,2,--,n, independently of

by by, bm Define X;; = by + €. As an
estimator of o?, the statistic

is
I. unbiased

2. consistent as i — o

3. unbiased only when * =0

4. consistent as n — o only when r* =0
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