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3.

4-C-H

HEMPART A

af (2017, 2017), (2027, 2027)
(2037, 2017) & ¥ Prga &t

e &
7 2. 100

1. 201 :
3. 100410 4, 10020

ki

The area of the triangle formed by joining
the points (2017, 2017), (2027, 2027) and

(2037, 2017) is
1. 2017 2. 100

3. 100V10 4. 100420

L @9 & U@ 99 & agfes v
A at "l F arer T @) eI

B Atwa T = 272

1. L6 e b

3. L3 4 L2

A stick of length L is broken into twa
picces at random. What is the average

length of the smaller piece?
I, L% 2. L4
3 L3 4. 112

Uh FIEEE UH @1 dEded Al
9UH 9Ewwr & wornm R W gt
i &) 9wa ufvee sgw fea e of

(3)

3. Number of limes a research paper is

viewed and cited is shown in the plot. In
which month was the percentage increase
in citation more thun the double of the
peroentage increase in view?

L L]

g
i
S
[ g
¢ e

7] B R O

I. February 2. April
3. May 4. June
AR RN My, My, My, M, 3R

ufgard £y, F, By F, U6

e we— o T AN
f5d gr 43 2 o % M @ R
gortar a2 | afs gods e @
Fa gt Taar 2 atv sy o
arrad wear €, 99 F, $1 980
e i 27

gq2Tsd,

& N

- =
W
v 8
1. qd 2. 9oe—gd
3. ORI 4. 90N
Four males: My, M, My, M, and four

females Fy, Fp, ¥y and Fy are sitting around
a round table facing away from the table,
as shown in the figure  If each one moves
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three positions to hisher right and then
one position to the left, then in which
direction does F; face?

4N

w
is
1. East 2. North-East
3.  MNorth-West 4, Morth
5. fam vifea Sawa (ada

[0 ) o W SdAwa (af
mimnmjﬁimymimqﬁ?
-

alz

L -
] ﬁrz 2 srr

5 g
o= 4, -
3 IER 4

5. In the diagram, what is the ratio of the
total shaded area (of the circle and semi-
circle) to the total area of the square and
the rectangle?

6. fma wmm & s w1 fave wad

#ds 87

0., 025, 03, 02, 05, 06, 03,
0.9,04,1.0,12

1. 1.05 2. 0.85

3. 075 4. 065

4-C-H

Which of the following options is the best
choice for the missing number?

0.1, 0.25, 0.3, 02, 05, 086, 0.3, =
09,0410, 1.2

IS 2. 085

Jo TS 4. 0635

ot e N wtew fomeff wefear
1 H ®em ¥ ono Aol A
e yged F s 0 ¥ A ow o
wsfrai &, 9 Ao ofw e &
e sfor ged g Renfifat o
oy wsfeal ¥ s A sa o
faemeft &7

1. 19 2. 29
J. 17 4. 24

Fourteen of the students in a class are
girls. Eight students in the class wear blue
shirts. Two are neither girls nor wear blue
shirts, Five students who wear blue shirts
are girls. How many students are there in
the class?

. 19 2.9

3 17 4. 24

21 frus! e TN BT D
faq Frge s aifde?

1. »feas 2. viow

3. &h 4. ®E aff

Prof. Murthy likes to let her students
choose who their partners will be;
however, no pair of students may work
together for more than seven class periods
in a row. Alice and Bob have worked
together for seven class periods in a row.
Calvin and Denny have worked together
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4-C-H

for three class periods in a row. Calvin
does not want to work with Alice. Who
should be assigned to work with Bob?

2. Alice

4. None

I. Calvin

11 i2
¥ 12 2 16
13 13
% 4%

Three semi-circles are drawn inside a big
circle as shown in the figure. If the radius
of the two identical smaller semi-circles is

+th of that of the big circle and the radius

of the bigger semi-circle is twice that of
the small semi-circle, what proportion of
the big circle’s area is shaded?

11 12

. = . =
12 2 16
13 i3
3 = 4. -

(5)

10. 7% A7 &t 100, @ P wmar 2

10.

1.

12.

THE I8TE # We de
SBTd B el Sard
(wrafa vzt 9wm 2

od

A ball is dropped from a height of 100 m.
The ball afier each bounce rises vertically
by half its previous height {This means at
the first bounce it rises by 50 m, by 25 m
at the second bounce and so on). What is
the vertical distance travelled by the ball

between the first and the fifth bounces?
1 355 I65 m

R

Consider a number 54 expressed in a base
different from ten. What is the base of this
number system if its equivalent value in
the decimal system is 497

=
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1. 7450 2.
7550 4,

i2. A fuel station sold diesel costing 15000
to 150 persons on a day. If the lower limit
of sale to a person is ¥50, what is the
maximum amount in rupees for which one
person could have purchased diesel on
that day?
l. 7450
3. 7550

2, 7500
4. 7600

13. Rem v @ fod Sugsa Ress 7o

Nz

AN
LN
JARN

13. Which of the options is appropriate for the

blank space?
4 ]

/A

N

4-C-H

(6)

4. If Sangeeta’s daughter is my daughter’s
mother, then how am [ related to
Sangeeta?

Son is the only possibility

Son-in-law is the only possibility

Daughter is the only possibility

Son-in-law or daughter

15. 44 Faanfeal & wyp ¥, 28 Raard
giwl, 2¢ faardl weala atv 24
faendt firde Qe &) vat @, 6
gwl sl weala @1, 12 wealw
AN R AN, gk 5 At Qw

e e

dod &) fa faardl @i at
fFde gial o &7

1. 10 2. 15

3. &g oY 4

15. In a group of 44 players, 26 play hockey,
24 play football and 24 play cricket. Eight
of them play both hockey and football, 12
play both football and cricket, and 5 play
all the three games. How many play both
hockey and cricket?
. 10 RS
3. None 4. 7
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16.

16.

17.

17

4-C-H

formy wrar 2

(a) :g:;:;g]mﬁ s A% a @

ferg

o+ fs & avafas aiw xat y @

fae ()" = ()" (). a e & aie

r WY W A 27

. x>0and y>0

2. {x<Dandy<0}or{x>0andy >0}

3. {x=Oandy=<0}or{x=0andy =0}

4. [xz0lor{y=0lor{x=0andy = 0}

It is given that

(a) =aifa>0
=0ifas<0

Suppose for two real numbers x and y,

{(xy)* = (x)"(¥)". Then which of the

following is necessarily true?

x>0and y>0

{r<Oandy<0}or(x>0andy > 0}

{x<s0andy<0}or{x =0andy =0}

[x=0}or{y = 0}or{x = 0andy = 0}

} for any real number a

wp

i

Db | o=

A long-distance runner finds a water
station after completing ;:n of the total

distance. After covering another E th of the
total distance he gets medical-aid.
Another runner joins him 4 km afier the
medical-aid station. The second runner
stops 4 km before the completion of run,
covering r}nf the total distance. What is
the total distance?
. 2lkm

3 42km

2. 30km
4. 50 km

(7)

18

19.

S
W%
e

A and B move clockwise around a circle;
starting from a common point 0. A takes
9 minutes to complete a round but re-starts
after a delay of 1 minute. B takes 13
minutes to complete the round but restarts
after a delay of 2 minutes. How many
minutes after they began would they meet

again at 07

i. 30 2. 9

i 3 4. 28
%l faenefl ve ywm & waza =
W e ) gl gl A vwE g &
# wftem 2 ek g A L @
9 4 9 e Ruefl 2 g9 w5
0 B uifhwar s &2
g, 1 5 2

25 T s
3 % 4 %
Two students are solving the same

problem independently. If the probability
that the first onc solves the problem is >
and the probability that the second solves
the problem is 2, what is the probability

that at least one of them solves the

problem?
17 19
- A <
25 2 =
21 23
3 = A
25 o=
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20 0% SR & Ny way @ wre
guidt Tf & -

Speerfen o]
E B 8B & 58 3
4
&

IR & atwa gt = 27
1. 3042 2. 2043
3. 1043 4. 21.43

20. Movement of a car with respect to time is
given below:;

a4

The average speed of the car is
1. 3042 2. 2043
3. 1043 4, 2143

HATMPART B

UNIT -1

21. 3R a, b, ¢, d W WS wuy whRd (real
constants) 81 & W% x,yeER 3 B
A + 22y + y? = (ax + by)® + (ex + dy)?
L
i. = =5
2. A=1
3 <l
4, tmwd 1 e R v 8

11. Given that there dre real constanis &, b, c.d
such that the identity

4-C-H

(8)

22.

22,

23.

23

Ax? + 2xy + y* = (ax + by)® + (cx + dy)?
holds for all x, ¥ € R. This implies

Il. A=-5

2. AZz1

S | 2 B |

4. thereisnosuchle R

N wRE W wgE (v, v, 0, v, ) Wl
@ afRw e @ T R n2 23 e
R & yeRe daam ame (orthonormal
basis) 21 aR A,., =E & @ wow ofkw
VU, 0y B ETH

L A=471 2, A=4"

LA =T 4. Det(A) =1

Let R",n = 2, be equipped with standard
inner  product. Let fvy. v, -, 9, be
ncolumn vectors forming an orthonormal
basis of R™. Let A be the n X n matrix

formed by the column wvectors Vs oo Uy
Then

l.A=A4"1 2. A=AT
J. A =4 4. Det(A) =1

M {a,}a  [(b,)awa@s  demal (real
numbers) & ¥ umfw s (monotone
sequence) & & Ut Ya.b, wferd
{convergent) @1 @ @ Freaffie 4 3 54
BT a7

Yana L b, 2 sfrarh £

Zay,a X h, # & w0 @ o9 va afierd &
- {an}# {b,} 2 aRezm (bounded) 2
{ax} 7 (b} 4 & &9 @ o9 & ohaz
(bounded) #

R o=

b

Given {a,}, {b,} two monotone sequences

of real numbers and that ¥ a,, b, is

convergent, which of the following is true?

I. Ea,is convergentand ¥ b, is
convergent

2. Atleastoneof Ya,, Yb,is
convergent

3. {a,} is bounded and {b,,} is bounded
At least one of {a,}, {b,.} is bounded
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4.

24

25,

P

286.

4-CH
S/11 RISE/18—4CH—2A

Wm?ﬁaﬁuaﬁ@aﬂmmf
a%wgaaﬁmﬁ%ﬁammﬁams

§= [(x,y}{x" + y% =
TxEQ Wy e G}
L 5w uRfm aRe (finite
e &

S T (countable) #)

S e (uncountable) 2 4
5 Re fempty) #)

—l-f*'ﬁffaﬁinem
"n

non empty)

T

Let = [(x.y}i 2+ 9% = “% where n €
Mandeither x € Qorye d1

Here @ is the set of rational numbers and

M is the set of positive integers. Which of
the following is true?

1. §isafinite non empty set

2. §is countable

3. §is uncountable

4. Sisempty

wpn {a,) Pt uem @ aftwfie R @
ﬂ}_zl.' f

Gpyq = (—1)" (%] (fﬂn|+ f_j:I sanzl
4 .
Freafefes # & @ w v wer 2 7

I. limsupg, =2
2. liminfa, = —co
3 lima, =432
4. supa, =2

Define the sequence {a,} as follows:
a4y = 1 and ﬂ‘.rr

1 2
02 1ty = 07 ()l + ),
Which of the following is true?

. limsupa, =+2
2. liminfg, = -6
3. lima, =+7
4. supa, =+2

ufe {x,} wrsfie e {real numbers)
TE S wwE (convergent sequence) @
U] Tofis gemat = T uRTE sgEn
(bounded sequence) #1 @t Fr=fafm % &
# ur Pt Fresemr @ 7

Lo, + ) e 2y

2 {x, +y,} sfe= &

(9)

26.

i

i

28,

3 (x4 = 2% @ afrerd Susemn
(convergent subsequence) ##f # |

4 ety o # ff ofaz THATEH
(bounded subsequence) =& 2

If {x} is a convergent sequence in B and
[y} is 2 bounded sequence in |, then we
can conclude that

{xn t+ 3.} is convergent

. {x t ¥,} is bounded

-

{2y t#+ 3.} has no convergent subsequence
. % # ¥} has no bounded subsequence
: §
m log(2) - 310 Tim #
Y
Z 1 ¥ gl
1
3 T o F9)
1

4 mﬁﬂﬂ}?ﬂ

|
The difference

11040
1 :
oy s
S

less than 0
preater than |

1
less tl = e
greater

log(2)

= L Ry —

1
2100.501

Tle
f(.t_, ¥)=log (msz{e"‘zj) +sin{x + y) &

o e fy) B

cos .e"-'a_ =1

:+sln2{ 7 —cos(x + y)
2.0
—sin(x + y)
4, cos(x +}']

Ted
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28 Let f(x,v) = log (ﬂnsz{gz’:’) +
sin(x + ).

a a .
Then o (x,9) is

cns{e“z]-l

l+5i1'|.3|:e*2} ~ ey
0

~sin(x 4+ ¥)

cos(x + y)

G T

29, #fs A wiwifE® Heasd (real numbers) @

mXn dWEE (matrix) 8 o B aweRs
=l w1 (n X m) W= B e m<n
L

(%

AB w7 =geenefiE (nonsingular) €
AB %23 sgsradfy (singular) gh )
BA w3 aEpadiy g

BA wdw argamirg g |

29. Let A be a (m X n) matrix and B be a
(n x m) matrix over real numbers with
m < 1. Then
1. AB is always nonsingular
2. AB is always singular
3. BA is always nonsingular
4. BA is always singular

o B R

30. A% A awfs wEna (real numbers)
(2x2) smagp & foed foy Det(d + 1) =
1+ Det(A) wea 81 & Fraffirg 4 @ =
o Frareren & 2

I. Det{A) =0

2. A=0

3. Tr(d) =0

4, A Erei (nonsingular) &

. I Aisa (2 x 2) matrix over R with
Det(A +1) = 1+ Det(A),
then we can conclude that
l. Det{Ay=10
2, A=1
3 Tr{A)y=0
4. A is nonsingular

31, weireet &
lox+22° 43 2940y =6
2vx+1-x*43-2y+1-y=5
1rx—1-2*40-xy+1-y=7

& are # w7

4-C-H

(10)

10

3.

32.

32,

. g ga oftdy Wl (rational
numbers) # #)

2. e g9 avaliT wemat (real
numbers) ¥ ¥

3. u9 w0 Afs Hemdl (complex
numbers) # &)

4. =OE B 5 T4 2

The system of equations:

1ox+2-224+3: 2y +0-y=6
2:'x+1:2*+3-xy+1-y=5
L'x—1-2*40-xy+1-y=7

has solutions in rational numbess
has solutions in real numbers

has solutions in complex numbers
has no solution

e bad Y

2 1 2
ana:,;(ﬂ 2 _D) @ trace &
g & 3
?20
EZD+32ﬂ
2270 4 3%
204320 1

Ao

The trace of the matrix

21 e
(ﬂzu
N

5

—

-?213

220 4 32!1
.90 + g0
2204390 1+ 1

e e

UNIT -2

33.

e f(x) =x>—5x+28 @

L. f &1 ¢ ot areafa@ 5@ (real root)
-4 &

f®1 #ad v awafie qa 2

[ & @ig &= arealds @ &)

f& ol qa arefe 5= &)

P

33, Let f{a) =x° —5x + 2. Then
1.

[ has no real root
2. f has exactly one real root

5/11 RISE/18—4CH—2B
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34,

34,

3s.

35.

36.

36.

4-C-H

(11)

11

3. f has exactly three real roots
4. all roots of f arc real

aft anfiin el & wesr @ Q @ frefg
fom wme 3 S = (@, f)|e,f € QI R @
rks

I. R*% 5 waf (connected) 1

2. R*#H S5C gife 2y

3. R*# S wag (closed) &

4. RH 5° waa (closed) 21

Consider the space

5={(a,P)le.f € Q) < B2, where Q is
the set of rational numbers; Then

I, §is connected in B?

S is connected in B2

S isclosed in B2

5€ is closed in B2

el

R € o sfenftg & 39 (analytic) wem

fam il & o Peafaftm ¥ 9 o9 o 5o

FaH e ?

. f #uRag (unbounded) #)

2. [ fagd weasi (open sets) w1 fga
el o gt (map) s

3. v faga wdfa wia (open connected
domain) U femmer & form 9 fade sy
g |f),| U Bed R o o
wHEH 5 i wwr

4. CH f =1 wfafts 599 (dense)? |

Suppose that f is a non-constant analytic
funetion defined over €. Then which one
of the following is false?

L. [ is unbounded

2. f sends open sets into open sets

3. There exists an open connected domain

U on which f is never zero but !flu]

attains its minimum at some point of U/
4. The image of f is densc in €

HHIEA
ez
§ v 1dz
|1=z|=1
Codk: o 4
1. 0 2. f{mide
3. (mi)e — (mi)e™? 4. {e+e1)

The value of the integral

3T

37.

38.

o

4
$ o—de s

1-z|=1
1. 0 2 tnbie
3. (mi)e — (mi)e~? 4, (e+e)

ARt fifz]|z) < 1} - € vo 28 @nalytic)
e B A s oAd ¢ A Prefafae 4 @
T w9 o @ o w1 f gro wee
I A

L G =1(E) =5 vnen
i f(&) =f(_?l) 21::1-1

[

YneHl

3, |fG)f <2"VneWN
¢ U@l <vnen

Lot f: {zi fzl < 1} —+ [ be a non-constant
analytic function. Which of the following
conditions can possibly be satisfied by 7

L @) =)= fvnen
f(%]:‘:f(:ﬂ_r):z;ﬂ
. If@|{2*”&nem

G<lr @) <zvnen

e

YneRN

L

o

v BT @ C\[1} = € & p(z) = 22 g

aftwfier e sen 21 Predufe & @ 2 @

T W

ellzeclizi<1]) s fzec]|zl <1}

ez e €|Re(x) <0}) € {z € C |Re(z) < 0)
@ HreETEE (onto) &)

@(C\{1}) = C\[-1}

. Consider 1:he map ¢: C\{1} — € given by

o(z) =22,

Which of the following is true?

ellzeclizl < 1Jyefzec| 1zl < 1)

({2 € €| Re(z) < 0)) < {z € €| Retz) < 0}
@ is onto

P(C\{1]) = C\{-1)

[ 15 IR—

= o
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39,

39.

40,

o S, wpmn {1,2,3,4,56,7)%  wved
(permutations) % (group) =1 fiffe
;ﬁﬂl B o f—’mfm:?#@ﬂ:r G g S
7

I. 87 % 22 6 (order 6) %1 =¢ yawa
(element) =& &)

87 A B T o B aum @ &

Sy A P 8 # o amay w2

Sy A e 10 7w arwmm as 2y

R o

Let 57 denote the group of permutations of
the set {1,2,3,4,5,6, 7} Which of the
following is true? \

There are no elements of order 6 in 5
There are no elements of order 7 in 5,
There are no elements of order 8 in 5.
There are no elements of order 10 in Sz

b =

£ ek

VE (group) Zyy ¥ Ty ma P
G (homomorphisms) # 2
l. #pw 2,
3, dw 4. =wm

- The number of group homomorphisms

fmm Elﬂ 1o Ezg is
l. zero it
3. five 4,

ong
fen

UNIT 3

41.

41,

42,

4-C-H

RRiiE e it

Dlx) = x2 4 _f:er"" e(t)dt = e
#F45 (resolvent kernel) 2

[, ef== A

3 ettt . 4. x% 4 e*-t

The resolvent kernel for the integral

equation
X

*@ = x4 [ gy is

| %1
4. x4 g%t

U Y e (simple pendulum) @ iy =
@ifaa (Lagrangian)

Jm%m 126 + mgl cos 8 fear T # A |
oarg o 2 9 @EF Mad (bob) & zann
m, TEFT = g, 4w el | Sree w

waE 6w e L9 vag it
{Hamiltonian) gm

(12)

12

42.

43,

44,

. e wET

¥
L. H(p.6) = L= + mglcoso

? 2
2. HPp.8) =1 — mglcose

2
H(p,0) = L —mglcosg

Lad

z
4. H(p,0) = 2‘%; + mgl cos @

Given that the Lagrangian for the motion of
a simple pendulum is

1 :
L= 3m I*9* + mgl cos 8,

where m is the mass of the pendulum bob
suspended by a string of length Lg is the
acceieration due to pravity and 8 is the
ampilitude of the pendulum from the mean
position, then a Hamiltonian corresponding
tol is

l. H(p,0) =

p?
TmpE T mglcosd

. 2.
2. H(p,8) =L —mglcoss

Zmi?

: K
3. H@,8) = —mglcosp

Ip°
4. Hip 0= s myglcosd

Zmi®

Y =yy-D-2)3

T w2

1.3k y(0) = 0.5 B v mEe
(decreasing) &

2.7% y(0) = 1.2 # dt y gfeam
(increasing) # |

3.9 y(0) =25 &t &t ¥ amfg
{unbounded) &

.97 w0 <0 By g
(bounded below) 2

Consider the ordinary differential equation
Y =yly-1y-2).

Which of the following statements is true?
L Ify(0) = 0.5 then y is decreasing

2.1 y(0) = 1.2 then y is increasing

3.1 y(0) = 2.5 then ¥ is unbounded

4.1 y(0) < 0 then y is bounded below

FES WAy 4 Plxly' + Qlx)y =0 =
TEE Hifan wafE P sty ) winErwaiy

& (smooth functions) & =f ¥i 9 ys B

'wawmﬁmﬂmW{x}mﬁﬁ
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46

4-C-H

s (Wronskian)  frsfim swn B A

Freafeife % & B wr wom adar vy & 2
L2y 7y, ﬁﬂa%ﬁﬂ%{{lineﬂrly
dependent) & @ ¥4 ¥, 7 x, wwa & fomd
B Wix;) = 0y Wix:) =0 e &y

T3y Ty ’%&aﬁum&[line&ﬂy
independent) & & wee x @ Ry
Wix) = 08m

- ARy Ty, Wy e @ o g 4
B o W(x) % 0 e

IRy wy, W A e @
farg Wix) =0 2y

b3

Lad

HS

- Consider the ordinary differential equation

Y'+ POy + Q@(x)y =0
where P and  are smooth functions. Let y
and y; be any two solutions of the ODE. Let
W{x) be the corresponding Wronskian, Then
which of the following is always true?
V. Ity and y, are linearly dependent
then 3 x;, ¥, such that W (x,) = 0
and Wx,) =0
2. MWy and v, are linearly indepen-
dent then W(x) = 0 vx
If'y; and y, are linearly dependent
then W(x) # 0 vx
4. Ify, and y; are linearly independent
then Wi(x) # 0 vx

bad

Fieh v {Cauchy problem)
2y 43, =5

tmax—zy=um:u=1}

% wa # Y w7 weT weg & 0

. 99 899 w5 &5 &

2. 7E-T) 5 By

3. % o wa £

4. g o ww A R

- The Cauchy problem

2.+ 3u, =5
u=10on the line 3x — 2y = D}
has
l.  exactly one solution
2. exactly two solutions
3. infinitely many solutions
4. no solution
z F]
%-—2—5:0,:51&,:}&;

u(x,0) = f(x), %‘.{x,a} =0,x € R #

(13)

I3

46,

47.

47,

TR B U B W £ R - R Befi
ufset =t Woyw #e
fx)=x(1-x)vxe [0,1] v
fx+ ) =fx) vxer
ﬂ‘ru(%,ijﬂffr'ﬁé

: :
I
o
J.;‘E

Let u be the unique solution of

b TR -
FF‘FE““**EM}Q

u(x,0) = f(x), 2(x,0)=0,x e &

e

where f1 R - R satisfies the relations
fx)=x(1-x) vxe [0,1] and
fx+1)=fx) vxeRr.
Then 1 G; i-} is

: /

1. 3 ot

16

=
.

= R

5
4.'1—6-

afe
Jo 10dx =k {ar @) +br (2) + cfem)
ﬁimﬁﬂwaﬁm‘rﬁfaﬁaﬁwﬁf*ﬁ'ﬂ' j
(exact) 81 @ q, b, c &1 7 & 7

3 L)
|.a=ﬂ,b=:.;.‘=:]
2 gess, b-=:,c=:
3. tz=-‘;—2.

4. a=10 b=}-,E=E
4 *

The valuesof g, b, ¢ such that

h
f fe)dx = h [af{n} +bf (;] + r:f{h}]
i

is exact for polynomials £ of degree as high
as possible are.

3 1
La=g b=:.:’:=;
3 ® 1
2 ﬂI;;.ﬁ—-x,f—:
=% 3 1
N Amr b e
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48. 3R jlyl = [ 10)? + 2yldx 2 wafe
y(0) =0,y(1) = 1, %55 y & gitra o ot

inff[v] #1 A
23 21
: 9 E'ﬁ 2. EI?
3. e 4, arfeey i &

48. Consider J{y] = ['[(¥')? + 2yl dx
subjectto ¥(0) = 0,¥(1) = 1.

Then inf/[y]
T L 3
L. is 12 2. 18 ~
3 s g 4. does not exist
UNIT -4

49.Wﬁﬁﬂﬁmﬁﬁgﬁmm.{mm
degrees of freedom) 30 #| oY fh ot usiersy

(reatment) & fou wiem wWRisw @i
(treatment degrees of freedom) &vft 7

1.4 I

36 4: 7

49. In a Latin Square Design the “error degrees
of freedom” is 30. The “treatment degrees
of freedom” for any treatment is
1.4 2 5
3.6 4. 7

50. s |3x] + [2y| <1 swrta
9x 4 4y ¥ "AETH 7 2
Ecl 2o a2
7 4. 4

50. Suppose that |311 + |2yi <1. Then
the maximum value of 9x + 4y is

i 2. 4

33 4, 4

51. uw s 99 (standard fair die) & o9 9%
T T R VE A% R e oawm ST 6@
WA WE T A gwler) AR X oaw
dfem ot ® A ow # Pefe 51T T
A 3 B P were & oftnfg o
A={X vs uq du=n 8)
B={X %1 299 a1 958 99 &}
1. P(ANB) =0

4-C-H

51,

52.

2.

53,

2. PLANB) =1/6
3. P(ANB) = 1/4
4. P(ANB) =1/3

A standard fair die is rolled until some face
other than 5 or 6 turns up. Let X denote
the face value of the last roll, and

A = {X iseven)and B = {X is at most 2}.

Then, :

1. PLANIB) =10

2. FlANBY=1/6

3 PANB) =1/4

4. PLANB)=1/3

iz X 7 Y vl wers ded (i0d), st R
= (0, 1) = ¥9%9 (uniform on (0,1))
# B

Z =max (X,¥), W = min(X,¥) = @t
P{(Z — W) > 1/2) @1 w3 g

1.1/2 -
3.1/4 4. 2/3

Let X and ¥ be i.i.d. uniform (0, 1) random
variables. Let £ = max (X, V) and

W =min (X,Y).

Then P((Z — W) > 1/2) is

1.1/2 3. 3/4
3.1/4 4. 2/3

o A swen (Markov chain) @ sawn
iz (state space) § = {1,2,3,4) 3 €5
Wit SrefE (transition probability matrix)

Py 4
/2 0 /2 o
1/4 174 174 1/4] 5
1/3 0 1/3 1/3
)2 o 12 @

m
L limpi® =g, Z pi) = oo

N0 r

L B ek

The=w 0o

=4
2, lim pY = 0, Z p < o
o

3. Imp=1 Y Y=o

m=rog
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in)

: e {n}
& limpl =1,

Pz <0
n=0

53. Consider a Markov chain having state
space § = {1, 2,3, 4} with transition
probability matrix P = (p; ;) given by

1 5 2 +

1f1/2 0 1/2 0
2(1/4 1/4 1/4 1/4 Then
3l1/3 0 1/3 1/3
sliz 0 12 o
(n) n
L limp% =0, szt;z}=°°

=0

(=]
2 im0, 3o <o

oo
nR={

L= ]
3. limp{ =1 ) pf¥ =
n=g

=+Ca

4. lim pgf'z} = Z pi“; <

n—oo
n=i

54,30 Xy, X,, X, wed wim den (Lid) e

Alie agfss av (standard normal
variables) #f & frafafea ¥ @ s s 2 2
1. VELN, | ~t,

|ix§ +57

Ky =2Xa+X5
Rl Ml i {1

e Kytagrig 0
T
3. (X +X5)% 'LZ.'Z
g 2
4. ! Fis

XF+xI+ 2

4. Let X, X,, X, beiid. standard normal
variables. Which of the following is true?

VELX
L 2l ~ 1y
xi+xl
Xy—2Xy+Xy
Jz_l.?{id-xz-rﬁ'}l 1

Il
: {11 +X21’ 2'2

4-C-H

(15)

15

a5

535,

axid P
XPaxien: 13

o iy B Reed % ve owm B o e
6 W & AwERid de (exponential
distribution) #1 999 & ¥ wuw 6 @
AFAT § 0 n 9 UF Wy G ww By o
Bl R ta @ w 2w owm 2 B
n—m>0) e & &d 37 © £ oz 9w
m(> 0) ¥l &1 AT 2y, %5, .0, Xy T2
B @ @ @ wEmw WaE wieEs (maximum
likelihood estimate) rm ?

1. g = ,.,_H_‘

Ingﬁ

2, G=ZLlEwm
m

3§ = SEamtemie

T

A _ Siepxitin—mie

m

s
s

Suppose that the lifetime of an electric bulb
follows an exponential distribution with
mean & hours. In order to estimate 8, n
bulbs are switched on at the same time.
After ¢ hours, n — m(> 0) bulbs are found
to be in functioning state. If the lifetimes
of the other m(> 0) bulbs are noted as
X3eXg aXm,  respectively, then  the
maximum likelihood estimate of @ is given
by

1. §=‘ﬁr

3 B o E“:]rfi-[n—mjt
n

4 g e Em‘_ i.‘]*‘fi‘l‘-ﬂ‘l}f
£

wWEd wdE @gRew = (iid. random
variables) Xy, X, .., X, wasu (6, 6,)
for  (uniform (8, @) distribution)
A G < @, dwn wEe & @ o wew
g Feffar 4 @ @ wmos wifers
(ancillary statistic) & ?

L fRi @ k<n® fg i

Hpiny

2, ﬁsmmk{natmﬂ‘ﬁfﬂ
(7]
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3, ARl k <n @ fam —T0L

Xeny= ¥

4, Bl Rkl < k<n@ o XE- i

Xiry =% ey

56. Let Xy, X,, ..., X, beiid. uniform (6, 05)

o7

57,

4-C-H

variables, where 8, < @, are unknown
parameters. Which of the following is an
ancillary statistic?

1 W o any ko<
Xiny
g, XX "x"xm forany k <n
)

R

forany k < n
Himy=Xia i

i x.rkz -xm

Hny= %)

U A W
X~N@,1); — <8 <oF smr w
weE 6 @ Fiden @ T g e @ity ot
2 &3 (squared error loss) & amrfa af X
ﬁlﬂ?ﬁ‘? (visk) kX =t arden wm w7 @ w9
v k=0

2. D=k<1

3 k=1

4. kw1 »if day urr sl #

forany k where1 < k <n

Consider the problem of estimation of &
parameter & on the basis of X, where

X ~Nf6.1)and — o0 = 8 < oo Under
squared error loss, X has uniformly smaller
risk than that of kX, for

L E<0
2ok
¥ ok=1

4. nowvalue of k

. wft R 3 W (against all alternatives)

o0 fammaat @ war 9 s (equality of
cﬁm}-w%mﬁﬁfﬂnmm#
gw frenfefal a7 oF ofey frn omr @
T U g o0 A 9 s ) e @
orft &1 9% wmr wt arre (Between sum

of squares) 7 gm 79 TTEe {total sum of

squares) #4180 9 500 &) wraw Fogha

BT peT R

(16)

16

58

59.

P[Fius = 1.5]
P[Fy40 = 1.6]
P[Fy4s 2 3.6]
P[Fy 45 2 2.5]

-ILL..)N--r

To test the equality of effects of 10 schools
against all alternatives, we take & random
sample of 5 students from each school and
note their marks in a common examination.
"Between sum of squares” and “total sum
of squares™ are found to be 180 and 500
respectively. What is the p-value for the
standard F-test?

I P{Fy4s = 15]

PlFge = 1.6}

P[Fis = 3.6]

!
3,
4. PlFsu = 25]

- 9% TR Pl agfes gt (random veetor)

A TN WETET ST (covariance matrix)
[

o
rp=0

'GF'

1

T e
o - T
- =

p

&1l v v e gew (first principal

component) & R (variance) #t Frofig

g

I v & W 5/4 9 afde =8 2 gean

2. v W WA 5/4W uftw & e 2wy
4/3 # it ad

3 uwma&fSﬂmﬁﬁﬁ’rmtqﬁ
3/2 % aftw =

4. v w1 3/2 9 e 2 w2

The cavariance matrix of a four dimen-
sional random vector X is of the form
1 o g p
e 1 p p

where p < .
p o1 pf "
P pp 1

If v is the variance of the first principal

component, then :

l. ¥ cannot exceed 5/4

2. v can exceed 5/4, but cannot
excead 4/3

( Downloaded from https:.//pkalika.in/category/downl oad/question-paper/ )



3. v can exceed 4/3, but cannot
exceed 3/2
4. v can exceed 3/2

(17)

17

3. femvdi w9 (quadratic form) Q =1 ==
(signature) (+ + 0) &

4. By w9 (quadratic form) O =1 a7
5 op Wl (x, v, 2) @ fare o @
HEar &

60, 125 frenfal # v Be W n Rt

e wufow wfres simple random sam le)

fern wmem # e uftmet # woRers T 1.2 9

ﬂﬁlﬁﬁwﬁwmmﬁmmirﬂﬁ ﬁl.LﬂtA=({] ] -z)mddeﬁneﬁ]r

e gfves (with  replacement 0 0o 1

sampling) & wmy & wr AR (standard nyzeR

error), st uiEs  (without : %

replacement sampling) # ws Jfe Fr Qxy.2) = (xy 2)a ;’ |

i !2 B n e R » Which of the following statements are true?

1.3 2. 63 . The matrix of second order partial

3. 79 4. 94 derivatives of the quadratic form @ is

24
60. A simple random sample of size n will be 3 : ;
drawn from a class of 125 students; and the 3' :{;: ;?:f&:‘:: Stflr;:d :ﬁ;;iﬁ:}gnﬁ ;

mean mathematics score of the sample will ? is (+ + 0)

be computed. If the standard error of the 4, The quadratio form @ talies the vt

sample mean for “with replacement i ' 5 \

sampling™ is twice as much as the standard ¥ for some non-zero vector (3.2)

error of the sample mean for “without AR

replacement™ sampling, the value of n s B ;ﬂm FER D RS, Pet v 9 '

1.3 2. 6

3 ?é 1 Qi Se={(xy,2)em® | x? 4 y% 422 = 7]

- o E= |4 S WM S ey o
aERVO
. E @1 w4 gftam (Lebesgue measure)
$ITaT w2
PART C 2 Esus S At e (non-
empty open) 2|

Unit -1 3. E w wuifSm (path connected) # |

—ar 4 E° ot Wt (contain) st a1y v
l.ara=(0 o -3l f97 wH=ra (open set) w1 wrr afner

¥ A (Lebesgue measure) sy &

Tx,y,2€R ¥ B 62. Foreach w € R,

* lets, = {(x;y.2) e m? | X4yt g g2 =al],

Qlxy,2) = fx?z]*“(l*)ﬂ o Frefeifee Let E= U 8. Wihichofthe

z cER\G

Ll g following are true?

. Bwrta w9 (quadratic form) @ @ R 1. The Lebesgue measure of E is infinite
S sragserat (second order partial 2. E confains a non-empty open set
derwaétives} A T s (matrix) 24 @ 3. E is path connected
T = : : 4. Every open set containing E° has

2. Temrhta w9 (quadratic form) Q %t s infinite Lebesgue measure
(rank) 2 2

4-C-H
5/11 RISE/18—4CH—3A

( Downloaded from https:.//pkalika.in/category/downl oad/question-paper/ )



63.

64.

65.

4-C-H

ﬁﬁmﬁmﬁﬁaﬂaﬁ/mwg—ﬂﬂwmﬁm
(uncountable) &

. B8 {01} oftmila o oot o
T

M {0, 1} # ool =h oo =

e
M % = ofifte gueg=mT (finite
subsets)®r wey

M & woft uerpest &1 Wi

2;

3.

4.

. Which of the following sets arc uncountable?

I.  The set of all functions from R to {0, 1}
2. The set of all functions from N to {0, 1)
3. The set of all finite subsets of W

4. The set of all subscts ol N

i A = {esin(2) lee(o, E)}aa

frfarfiae o o &t ﬁ/"ﬂrmm%
l,ﬁ‘ﬁnal‘nﬁfﬁqsup{d}{i-kl

2. whns 1$m.nr{,q}>-—i

nm

Lad

csupld) =1
inf(A) = =1

el 2 ;
Let A = [t sin (?J l L:E (ﬂ, ;]] Which
of the following statements are true?
I. sup(4) < §+E}E foralln=1

2. inf{d) }:—:—u—;*for alln =1
3, sup(d) =1
4. inf(A) = —

uﬁ:c:(m-ff R- R|f e o0 v &
fored fig ue Hew weaw (compact set) K
ﬁmﬁm%ﬁaﬂx} 0vx € K°).

T glx) =e™ vx e R & & Prafsfu 3

E: S AW wA wm R

Lo G(R) A £, — g wwwdm (uniformly)
Wit @ aen OF {f, ) o aufem #)
C(R)® f — g fgan (pointwise)

W T aren v (f, ) s gofter 2
e C(R) % v orpmd g ov R
PR (pointwise covergent) # @t 98
g W wEEdE wfraia (uniformly
covergent) 1 g

C(R}#m\#'ﬂaﬂgﬂmmﬁﬁiﬂ’rg
Ut A=A afafa ey

"
s

(18)

18

65. Let C.(R) = { f: R — B | [ is continuous
and there exists a compact set K such that
f(x} 0 forallx € K Let g(x) =

e™*" forall x € R, Which of the following
statements are true?
I. There exists a sequence {f,} in C.(R)
such that f; — g uniformly

There exists a sequence {f,} in €, (R)

such that f, = g pointwise

If a sequence in C.(R) converges

pointwise to g then it must converge

uniformly to g

There does not exist any sequence in

C- () converging pointwise to g

2

3.

?‘l

. of2 a(n) = w“w
b(n) = 10'%log (n)

1
) = o I"t2

B PEfEfmm i 27

waEa 59 9 32 2 S B aln) > eln)
T w0 W92 0 F 53U b(n) > cln)
wm st G R e Rubln)>n
wrefe w4 @ @2 0@ g aln) > b(n)

. Given lhat
a(n) = mmﬂ
b(n) = lﬂ‘mlﬂg (n)
cln) =

which of the following statements are true?
1. aln) = c(n) for all sufficiently large n

2

B

!.D“" n* '

b(n) > c(n) for all sufficiently large »

= F)

b{n) > n for all sufficiently large »

g

a(n) > b(n) for all sufficiently large »

ﬁT,Qﬂi‘ﬁFl

A/ Y wer &7

lLavbhdwiiaei & fwa B & wh
It AT (compact interval) W waa
f wd W (uniformly continuous) &

. ®= f, 9 R o waed wea (uniformly
continuous) 797 a g b F Wi =56l & B
aftag (bounded) 2

5/11 RISE/18—4CH—3B

( Downloaded from https:.//pkalika.in/category/downl oad/question-paper/ )



(19)

i9

3. wetd f.#ad b=0% faw @ R w
ol w0 (uniformly continuous) &|

4 w1 f, @R W el v (uniformly
continuous) & &1 @ # 0,b # 0 89 &
%% (unbounded) # |

67. Let f: R — R be given by
FO)=—2—abeRr b>o.

Which of the following are true?

. fis uniformly continuous on compact
intervals of R for all values of & and b

2. f is uniformly continuous on R and is
bounded for all values of & and b

3. f is uniformly continuous on B only if
b=1q

4. [ is uniformly continuous on R and
unbounded if @ = 0,6 =0

68 ¥ a = [ — tzdtﬁmﬁmﬁfiﬂm

Heg B 7

R

A R
2. aUF uftim weyr
3. logla) =
4. sin(e) =1

68. Let
- T |
o 0 1+E’dr
Which of the following are lruc'?'
L Z= L
e EETES

2. @ isarational number
3. logla) =1
4, sinfe) =1

69. Frefafem & & @l D@ wam i
tlf?!m‘?r (bounded varaﬂtt-::-rr}l & HEATE?
xE(-1L1)3Rm x*+x+1

2. x€(-1,1)% Py tan (%)
: xE{—ﬂ,rr}a%fh'qsinG]
4. xe(-1,1)2 fag V1 =32

69. Which of the following functions are of
bounded variation?

4-C-H

70.

70.

71

71

Lo x*+x+1forxe(-1,1)
2, | tan (-Ef) forx € (—1,1)
3. sin(;-‘)_ for x € (—m, m)
VI—¥7 forx € (-1,1)

i

& arafaE w@endt (real numbers) wnxn
R (matrices) # e w1 M, (R) @
Prafi a3 & 3 99 ofedln wafe RO @
T OH Wl vw ¥ ove sy wow wRwm
x e B" & fag

fiMy(R) - R # f(A) = (A%x,x)

BT afTile wee @ Ay wen &0

. [ Waa (linear) 2

2. f amwaihy (differentiable) &

3. f waa @ v swwmeia 19|

4. [ amRsg (unbounded) #)

Let M, (IR) denote the space of all n x n
real matrices identified with the Euclidean
space B™ . Fix a column vector x # 0in
R". Define f: M, (R) - R by f(4) =
(A%x, x). Then

[ is linear

. f is differentiable

f is continuous but not differentiable
. fisunbounded

-h.}u;mr

- amiE g oy & fam [y)ew meam

Waﬂﬁmﬁ-rm?miyﬂm-fmuﬁ
Gl fﬂz-ﬂ!l{, flx,y) = x¥ gy
afie Rear ang
I f‘{?ﬁlzﬂ'ﬂﬂﬁﬁl
2. wB Yy ER @ R x e fxy),
R\{0)} ot =7 &
3 myeﬂa%hq_wa{x}r}l{!
R w2
4, ﬂzﬁﬁmﬁﬁﬁﬂf'ﬂﬁﬁ'ﬁﬁﬁl

Forany y € B, let [y] denote the greatest

integer less than or equal to y.

Define f: B* — R by flx.3) = x|, Then

i. fiscontinuous on B?

2. for every yER, x = flx,y)is
continuous on B\ {0}

3. for every x € R, ye flx,y)is
continuous on R

4. [ is continuous at no point of R?
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72,

73.

T3

74.

4-C-H

arwifi® sl (real numbers) # 59 et
a = (a;,ay..) fd fom ¥ 2% a, | sRwfis
(convergent) ®1 @ wWRw wEw (vector
space) F1 V & Prafig #ifae am | : ¥ =
R# |al = Ez“lanl Brr i @i
ﬁﬁﬁ%ﬂ%ﬂ AR agag e?
. VA @55 spew (0,0,...) & &

2‘ V- =fifm g (finite dimensional) #1
3.V ®1 g o 3w e

{countable linear basis) #)
4. V 1% complete normed space £ |

- Let V denote the vector space of all

sequences & = (ay, @z, ... ) of real numbers
such that ¥ 2"|a,| converges,

Define ||-]l 1 V = R by [lafl = $2"fa,|.
Which of the following are true?

L.V contains only the sequence (0,0, ...)
2.V is finite dimensional

3.V has a countable linear basis

4, Vis a complete normed space

a2 V, uftay afeet € w ofifim B (finite
dimension) n # w wiEw wfire (vector
space) B 7 T:V = V v& T s wamme
(linear transformation) =1 frw vea
ImafE w9 (eigenvalug) | & o =% @
Wi W e v W o

. T—I1=0
2. (r=nN"1=9g
. T=D"=0

4 (T-D™M=0

Let V be a vector space over € with
dimension n. Let T:¥ =V be a linear
transformation with enly | as eigenvalue,
Then which of the following must be true?

L T=il=#§

2. (T-n"1=0
3, T-D"=0
4, (T-D"=0

M Avw (5x5)amg 8 fwd fw
wiE Pew Ax=0 & wdf & wie
(vector space) # = (dimension) % #
w9 E A

I. Rank(4%) <3

2. Rank(4?) >3

3. Rank(4?) =3

4. Det(A*) =0

(20)

20

74.

75

75.

7%6.

76.

If Aisa (5 x 5) matrix and the dimension
of the solution space of Ax = 0 is at least
two, then

Rank(4®) < 3

Rank(A?) > 3

Rank(4%) =3

Det(A?) = 0

o

HEMAEM;;{E}HEMAB-IHE gl at
A % wifeqes 7gug (minimal polynomial)
gﬁ aferFem a1 (degree) Bad 2 @ wwdl

[

2. A% ufere agme 1 yfrenm o

#aa 78 wed

MEA= JEKE-M A= "_ng:{
armRg (uncountably many) sreage
(matrix) A 9us wfreg =) dge = £

=

Let A € M3(R) be such that A% = Iyen.

Then

I. minimal pelynomial of 4 canonly be
of degree 2

2. minimal polynomial of 4 can only be
of degree 3

3. gither 4 = 13_‘3 ord = "’fskq

4. there are uncountably many A satisfying
the above

IR AvE nxnurE @ (n > 1), Prad Ry
A = TA+ 120n = O, TAE Lo FFE
n ® weaas aregE (identity matrix) 3 i

wife n @& e (zero matrix) i frsfaa
e B, @ P AR Ty # 7
A =it &

1

2. t*~7t+12n=0,wafs ¢ = Tr(4)

3. d*—7d+12 = 0, wafs d = Det(A)

4, A* =T+ 12 =0, wafs 1 =g A #
7w Afrasivs e (eigenvalue) 2

Let A be an n X n matrix (withn > 1)
satisfying A% — 74 + 120, = Opyin
where L., and O, denote the identity
matrix and zero matrix of order n
respectively. Then which of the following
statements are true?
L. A is invertible
2 =7t + 12n = O where t = Tr(4)
3 —7d + 12 = D where d = Det(A)
4. =74+ 12 = 0 where ) is an eigenvalue
af' A
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21
77. el Hemsl  (real numbers) # wE 300 0°0 0
6X6 3E A @ aRoulE TEwE 6 30 0 0 0
(characteristic polyromial) 3 g 9273 08
(x—3)*(x — 2)* 7 wfews aws (minimal 888 240
polynomial) (x—3)(x—2)2%) s A e 89 21
@1 lles Afta e (Jordan canonical form) 00 00 0 2
B T # P L 0 B 8 B
3ﬂﬂ.ﬂ00\\ 03000 @
6 300 00 0 02100
ope e &L Bie “*looo 20 o
80862149 0000 2 1
BB 0ne B0 g 0 2
00000 2
3.9 8.5 0.0 78. 7% wRe Wi s (inner product space) V
030000 7 IUE OE SnwEAG § R mn &) aft
zgggggg Vmarﬁwwiﬁgﬂm{mﬂric}m
PR R wiiRe Wikl (topology) & wrier wwem
S @ d=om (closure) #t 52 Frwfn farr wro
000 gE e ar Freifafs 4 9 o war & 2
3 0 0 6 0 0 gyl
8 3 0 8D 80 =
s |0 82 1 ¢ & =0y
B i U N S e = felad
0000 2 1 ol
0 000 0 2 A 85 =5yt
s I L R
D 3 &6 6D B 78. Let V be an inner product space and § be a
P LA S R subset of V. Let § denote the closure of §
1D 60 2 0 0 in V with respect to the topelogy induced
£ I IR T I | by the metric given by the inner preduct,
8 0.00 89 2 Which of the following statements are true?
L. §=(5i)L
77. Let A be a (6 x 6) matrix over R with 2. §= (54t
characteristic polynomial '
= (x - 3)*(x — 2)* and minimal 3. span(S) = (§+)*
polynomial = (x — 3)(x — 2)2. Then 4 5t o= ((shyhyt
Jordan canonical form of A can be
3080 8 B 0y Unit -2
B .3 0 0 0 0
00 2 1.8 0 79. 4% G = 5y M o EaE B wHE W
k. 60 0 % %8 ﬁﬁﬁamﬁaﬁm W
6 00 0 2 1 l. Gw % w9 (cyclic group) &
00000 2 U S # Wl (isomorphic) 2|
300 6 0 6 2. ot 9w wiE H feem 2 R fae
g 3. 800 9 GﬁHW-WWWﬁI{BHY@
00 2 190 0 homomorphism) sfarfds 21 o1 wadt #)
& ]
00 00 0 2 T UE S WA (hontrivial home-

maorphism) ofeafte o o7 w2

A-C-H

( Downloaded from https:.//pkalika.in/category/downl oad/question-paper/ )



79.

81

4-C-H

Let G = 55 be the permutation group of 3

symbols. Then

l. G is isomorphic 1o a subgroup of a
eyclie group

2. there exists a cyclic group H such that
G maps homomorphically onto H

3. G isaproduct of cyclic groups

4. there exists a nontrivial group
homomorphism from G to the additive
group (1, +) of rational numbers

HHERT f(x) = 1mod(x — 1) 7 f(x) =
0 mod(x — 3) ® W= 9 gu s onw

@ x) B Wyeg B S ¥ Frefie
aﬁmwgﬁmwﬁ?

1. §R&r#
2, Suwg
3. Snﬁﬁaﬂﬁuﬁﬂﬁm.h
4. 5 auRffg gvg moedi &

. Let § be the set of polynomials FEx) with

integer coefficients satisfying

f{x) = 1mod(x— 1)

f(x) = 0O mod(x — 3).

Which of the following statements are true?
l. &isempty

2. Sisasingleton

3. S isa finite non-empty set

4. 5 is countably infinite

v g meie T (open connected
subset) QS Cwen £ = {2,,2,,...,2,) € 0
ST Al £:0 - € wem 8 B fay
ft(n\.lg} drfire {Eﬂﬂi}'[it} g i f "IQ‘ 1w
vafts g af

I 1 9= fama i

-} m f 9Rag (bounded) #1

- WAE f & 0 2z, 2 f @ drde sl wanw
(Laurent series expansion)

Emeztm '::2 T Z;)m B %
m=-1-2,-3,.8% fmwa, =08
4. 9w j @ R 2, f w1 wie A g

(Laurent series expansion)
Lmez O (2 — zj}m B 9 a_, = 08

5]

Led

- Let Q be an open connected subset of T,

Let E =122 :.2.}50 Suppose that
f:6l = € is a function such that firnigy is
analytic. Then f is analytic on 01 if

(22)

22

82,

I, [ is continuous on 1

2, f is bounded on _

3. forevery J,if ey am (2 —2))" is
Laurent series expansion of fat 2z,
thena, =0for m=—-1,-2,-3,..

4. forevery j, if Toezam (z2—2)" is
Laurent series expansion of f at zj,
theng.; =0

-9 s @ f:C > Cue el s

(polynomial function) grar & a2

L. va% A a € C & o 9 a W s s
W9 (power series expansion) f(z) =
Yo ap(z—a) A en T wE n B
feva, =0 &

2. l’mlzr—mlf{zjl =0

3. g8 M B limp ol f(2)] = M

g, ﬂgﬁﬂmﬁﬁiziaaj_un%m
[f(2)] < M]z|" =

Suppase that f: € — C is an analytic
function. Then f is a polynomial if
1. for any pointa € C, if
f(z) = EF a,(z— a)" is a power
series expansion at a, then a, = 0 for
at least one n
2, Iimizia—rm!f(zn e
3. limpy ol f(2)| = M for some M
4. [f(2)] = Mlz|™ for |2] sufficiently
large and for some n

- ¥#7¢ figa 95T (open unit disk),

#E0ECE 5 D # Bsfa Bt o
ﬂ?ﬂ%tﬁm}':ﬂ—rt?—ﬁmlﬂﬁf=u+
v, & u 9 v S f & aRe g
TefiE 4ol w Prela s @ ¢ f(z) =
Xayz" wer B o Al (power series) &
at f o wer @ afe

I, févafmi

w(1/2) zufz) vzeD
ﬁw[nemfanzﬂ}mﬁﬁam

D & g% 92 9fwr (closed loop) y # fm
i a €D, lal > 1/2 % @

LR o wrm

f ol

¥ fE-a)?

B
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23

83. Let ID be the open unit disk centered at 0 in 85, freifafta § @ o v £ 7

€ and f:D — € be an analytic function.
Let f =u 4+ iv, where u, v are the real and
imaginary parts of £. IT f(2) = Ya,z" is
the power series of f, then f is constant if
I. f is analytic

2. w(1/2)zu(z) vzeD :
3. Theset{neM lan = 0} is infinite

4. Forany closed curvey in I,

fizlaz -
y oo =0 Va€Dwith

la| = 1/2

M feffmdd s / measmag 2 ?

1. =% {a,} 9fag (bounded) & @ zord
Rrest afFs (open unit disk) wr
EF apz* w tvdfte wew @ wRafa
wdt &

2. =l ¥F a,z* swrd fga wise (open
unit disk) 7 1% 4¥3fts mem B ol
w W agEn {a, ) I @ afvefe g

3. =1 s ooft w99 (power series
functions) f(z) = ¥ a,z* 7
g(z) = ¥§ b, z"* Rt aifimreor B
(radii of convergence) | € a1 pEww
f - g ¥%rd fAgm =l (open unit disk)
W UH o A9 (power series)
Yo cpz® g uftnfa R @

4. 3R f(z) =35 a,z* N sfwe B
(radius of convergence) 1 &1 &
O={zec| |zl < 1)w f wm B

. Which of the following statements are

true?

1. If {a;} is bounded then ¥ a,z*
defines an analytic funetion on the
open unit disk

2. If B ayz* defines an analytic

function on the open unit disk then

{ag } must converge to zero

If f(2) = EF a, 2" and

g(z) = TF b, 2* are two power series

functions whose radii of convergence

are 1, then the product f - g hasa
power series representation of the form

205 €iz" on the open unit disk

4. If f(z) = ¥ apz* has a radius of
convergence 1, then f iz continuous on
n={zec||z1 < 1}

Led

I. Wl s gfe el (compact
metric space) gFRfg (separable)
B &1

2. uR vw e wle (X, d) goreweiy
& 58w d Al (discrete) 7 &
WAt

3. e i s wefe R
U (second countable) Bl #)

4. weEE werm TR wifefEe i
(first countable topological space)

geraneig B 2

85. Which of the following statements are true?

I.  Every compact metric space is
separable

2. If a metric space (X, d) is separable,
then the metric d is not the discrete
metric

3. Every separable metric space is second
countable

4. Every first countable topological space
is separable

86. v wiftufym Wl (topological space) X @

Y ftan wea A 3 vy H amoww # 2

1. a&fE X\A ®8 ft w99 58 (nowhere
dense) 8 @ X ¥ A w97 (dense) g

z.zrgnx A At d X\A o o e A

|

3. uft X\A & sfaw (interior) Ram &t @t X %
A |53 6T

4. uf X & A v g dt X\A o1 s
(interior) Rem 2

. Let X be a topological space and 4 be a

non-empty subset of X. Then one can

conclude that

L. Aisdensein X, if (X\A) is nowhere
dense in X

2. (X\A) is nowhere dense in X, if A is
dense in X

3. Aisdensein X, if the interior of
(X\A4) is empty '

4. the interior of (X\A4) is empty, if A
is dense’in X
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87.

88

89,

A-CH

Praferftan 4 & o9 A/ v w22
L. w qRfa &= (finite field) =1 s
W (multiplicative group) w¥s afms
{cyclic) dm 81
2. va aRfw 9 (finite field) =1 @
oy (additive group) wéa afivg g £
. & E pedw e o o A uda
RIECHECE i o
4. @ ud vw B B alw W ofrs
uiRtffE &5 (el &6l isomerphic fields
F HAA AEER) 8 A 2w 8y

Tl

- Which of the following statements are true?

1. The multiplicative group of a finite
field is always cyclic

2. The additive group of a finite field
is-always cyclic

3. There exisiz a finite field of any
given order

4. Thete exists at most one finite field
{upto isomorphism) of any given order

4 f(x) € Elx] v varnas @ee (monic
polynomial) & & f & 73 & Wy ¥ @
weg # 7 .

1. & Z # gufter &1 5 &

¥ wia (R\Q) U Z # & wultery 23 &
T ads (C\D U Z 58 9o 25 &)

3 (Q\Z) % vofee & v €

- Let f(x) € Z[x] be a monic¢ polynomial.

Then the roots of f

1. canbelongte I

2. alwaysbelongte (R\Q) U Z
3. always belong to (C\Q U Z
4, can belong to (Q\Z)

Fretfoftrg % & s wm & 7
I. ©® gista wPa (integral domain) &1
m (subring) #t vs goigiy urg
i

2.t afyda pEEdy g (unique
factorization domain) =1 wwaay @
v afEdm e g g

3. T HEn TomrEe Wt (principal
ideal domain) @7 svaes 4 Tw gy
ToraTEE S g &)

4. uT gfmdm o (Euclidean domain)
1 ey ) TF gRedy we A )

(24)

24

89. Which of the following statements are trug?
I. A subring of an integral domain is an
integral domain ;
2. A subring of a unigue factorization
domain (UFD) is a UFD
3. A subring of a principal ideal domain
(PID) isa PID
4. A subring of an Euclidean domain isan
Euclidean domain

90. % 598 G % Rrg |G| =96 &1 a2 H wu K,
W G ® gy 8 foad o |H) = 124
IK] = 162 &

. HnK = {#}

2, HnK # (e}

3. Hn K anaeft (Abelian) #1
4, HnNK e (Abelian) =8t #

90. Let G be-a group with |G| = 96. Suppose
H and K are subgroups of & with |H] = 12
and |K| = 16. Then
L HnK ={g)

HnK = (e}

Hn K is Abelian

H K is not Abelian

B Laobd

UNIT -3

91. ww apEnfin e (non-singular matrix)
A=L+D+ U, 5afF L3 Uswe ot Pog
¥E (upper triangular matrix) 7 s By
I=E (lower triangular matrix) fed Bwd
=1 il sk i & e D v Rl s
(diagonal matrix) & Rw == &, aofy
Ax =b® ga #1 x* 5o Pl R omg o
IHll <1 & wa ares-woe grogfn gie
(Gauss-Seidel iteration method)
2D = e e k=012 . F 0w
Hﬁfﬁtﬁﬁ (converge) g1 w1 Wew & ufe H @
i

L=D"YL + b)

2. (DI
3. =DL+Wy!
4. —(L-D)Y'U
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a1.

92.

4-C-H
‘BIM1 RISEf18—4CH—4A

Assume that a non-singular matrix
A=L+D+U where L and U are lower
and upper triangular matrices respectively
with all diagonal entries are zero, and D is
a diagonal matrix. Let x* be the solution of
Ax = b. Then the Gauss-Seidel iteration
method x*8) = ) Lo k=g 12
with [[H]| < 1 converges to x* provided M
is equal to

. =D=Y(L+ 1)
2. —(D+LyWy
3. =D(L+In—1
4. —(L-Db)y 'y

% P sz a € R oA wm w1 8
MIfrE e wivET
du

—+aZt=0,xeR t>0Rwe s
H ulx, 0) = uy(x), XER 2wt u,
TE AT FAEEAG T 8 @ owar i
frafafle st w fum #ift

$1: uF & uReg e (bounded function)
Wi & e R sudan wiew v
u  ¥uReg (unbounded) &

Sy A% uy ﬁﬂﬁﬂm{mmmts;ﬂﬁ
TE AT B Fds TS 0 @ R
G W wEE (compact set) Ky © R
Remm g 2 % x € Ky & fog u(x, T)
T

aeigd 5 e & o weg @ 7

. 5 e @ ety 8, anrw 2
Sy oS, <t wew ¥

S oy @ 3l S, wew ¥
Sliﬂh SZ#ITWEI

PSR e

- Leta be a fixed real constant, Consider

the first order partial differential equation

Z4aZ=0,x€eR, t>0withthe

initial data u(x, 0) = ug(x), x € R where

Uy is.a continuously differentiable function.

Consider the following two statements,

51: There exists a bounded function uy for
which the solution u is unbounded.

S3: If uy vanishes outside a Compact sel
then for each fixed T > 0 there exists a
compact set Ky © R such that
u(x,T) vanishes for x € Ky,

Which of the following are true?
l. 8 istrueand §, is false
2. 8 istrue and 5, is also true

(25)

25

o

03,

94,

3. & isfalseand §, is true
4. 8y is false and S, is also false

afE u(x, t) vy

2
g%“ﬁ‘x% D<x<1,t>0
u(x,0) =1+ x + sin(r x) cos(m x)
w0,6) =1, u(l,t) =2
Co - |

()

L]

Fl
L
o
sl
]

o ]
N ™
-
B
L
]
Hjr Ble e e

.
=
i
e
]

Ifu(x, t) is the solution of

u Ay
E—m,ﬂ‘:x{l.t}ﬂ

u(x,0) = 1+ 2 + sin(n x) cos{m x)
u(0,6) =1, u(l,t)=2
then

I u(ll)'-3

! 2ig) on
11 3

2. “(2'5 i
oy B, &

e
B [t
3 u(4,4 4+2.=.='

E zE l -4“:1
4, u(‘,l) 4+'2E

T wag e a: [0, ) = R @ 7 ames
T

x)=n X =0, y(0) =

R SRR O

1. =f2 fumla{'ledx <o, Bty
Qﬁﬁ{boundedjﬁj

- 7R [ la(x)|dx < oo, 7 o
limy .. y(x) aftema 4 2|

AR lime . a(x) =1, 2 &
iy oo |y ()] = co g

AR limeLa(x) =1, g gy
THE (monotone) B

(]

Lad

=

- Assume that a: [0, o) - R is a continuous

function. Consider the ordinary differential
equation

y'(x) = a(x)y(x), x>0, y(0) = y, # 0.
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95.

95.

4-C-H

Which of the following statements are true?

I 1 j‘:lafx]idx <t &2, then y is bounded

2, If'j;mia{x}ltix < o, then
limgo ¥(x) exists

30 i hms a(x) =1, then
limyoly(x)] = o0

4. I limy, a(x) =1, thenyis
monotone

g FAEN S P
& 2x— 7y

dt

ay

g 3x - 8By

@ Wit fiwy (0,0) # wa= 3 var ooy 2 7
I, =e sfmeren fer B (asymptoti-
cally stable node) #)

ug #fer [y (unstable node) #1

Tz davimen fers goeh (asymptoti-
cally stable spiral) &

4. me Ry Fsedl (unstable spiral) # |

P
5

Consider the system of differential equations
& w207

g ¥

dy T X

e 3x — By

Then the critical point (0, 0) of the system
isan

asymptotically stable node

unstable node

asymptotically stable spiral

unstable spiral

S R e
L et

. Aed-wpEE e

Y'+dy=0, y(0)=0 3 y@a)=0

w farn difw st saed s Srefaia 4 @

o R

. za& 7 (countably many)
sifireaerfres A (characteristic values) # |

2. ¥% s (uncountably many)
aifisEts 71 8

3. afieftes A} dag wde afems
weT B e (0, 1) % @m |[VA] -1
yaE g

4, sfimmEine ae AW v wie wfiesfn
T @ g (0, w) A ww |V
A #

(26)

26

96.

97.

97.

Consider the Sturm-Liouville problem

y' +dy=10, y(0)=0and y{n) =0.

Which of the following statements are true?

I There exist only countably many
characteristic values

2. There exist uncountably many
characteristic values

3. Each characteristic function correspond-
ing to the characteristic value A has
exactly [‘fif = 1 zerosin (0, m)

4. Each characteristic function correspond-
ing to the characteristic value A has

exactly |\|"1] zeros in (0, )

afs uE wee wEdf ged (simple harmonic
oscillator) @1 2fifm (Hamiltonian)

2 :
H(p,g) =+ 242 2 ot H % wag
Arfar (Lagrangian) #f waraen &

i
L L—zmq 4

2 L=1mgt- 2 (% +34¢%4)

a S e
3: L-—zmq +2q

4. L=:mg® +3(q% + 34%9)

The Hamiltonian for a simple harmonic

2
oscillator is H(p,q) = zEnT + %q*. Then a
possible Lagrangian corresponding 1o #
¢an be

= e Reia
1; L—zmq 2

2. L=3mg* — (" +3¢%4)
- 1 . k
5. L=;mi*+-¢q*

4. L=2mg*+3 (g% + 3¢%9)

. A® e ae & Ry el

b(x) = e’lrﬁ'f:r, L) it) de, Osx=sn
5]

sinxcost, D=x <t
s K = 2
) e cins: e v

& @ 3 (non-trivial) == & ?
N2

1. (H'i"'z") =1, nel

2. n*~1, neN

$/11 RISE/18—4CH—4B
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98.

bed

Sm+1)?-1, newN

4. z@n+12 -1, neN

The values of A for which the following
equation has a non-trivial solution

$(x) =2 f KOs E, 0sien
(1]

sinxeost, 0=x <=t

Where K (x, 1) = {cnsrsin t,tsx=<n

are

I.Z
I, (n+;) -1, neEN
2. nt—=1, neN

2 %{n+ 12—-1, neEN

(27)

27

100.

10,

I = [ y2(x)dx, sras

¥ =0, y(1) =13 [ y(x)dx = 0 &
T guHE (extremal) 2
I 3=
2. 8x%—o9x? 4 2x
5.4

2
3. EI ";x

4. ZEx5 4 10x% + 4y ~2x
Theextremal of the functional

1
1= [ y*@a
L]
subject to y(0) = 0, y(1) = L and
[ y(x)dx = 0'is

4, %{2n+ 12 -1, nel

b 3x%—2x

99, FEEE adE 2. Bx'—9x% 4 2x
T
- 3.‘5 31’

=21

m
dix)=d j [cosx cost — Zsinx sine] ¢(t) de ) e
o 4. sz + 10x* + 423 =

+ cosTx, O=x=n

& ey W B AW g we 202
. vF A€ R % faw awde e
& B whE By
2. AeR # 3o 7 & By awjer
Hﬁaﬂwwﬁmw“ﬁér
AER & o ot & R wwden Wi
@ Bl W Hen @ ufe, o ofifi #
4. AER ¥ g arlt & fay wwfa snfrmwr @
amafifier we &1

101, jly] = ﬂ“"[&""y’z + 2e*(y" + y)]dx
el y (log 3) = 179 y(0) wufafm & &
ey g (admissible extremal) #

1. 4—¢* 2. 10—e®*

3 e¥-2 4 e?* =g

fad

101. The admissible extremal for

- Consider the integral equation loga
Jiy] = f [y + 26%(y' + y)]dx

i1
where y (log 3) = 1 and y(0) is free is
1. 4—e* 2. 10—¢**

) §, etr_g

Pzl =4 fnlmx cost — 2sinx sint] d(e) dt
a

4+ cosTx, O=x=n

Which of the following statements are true?

. Forevery A € B a solution exists

2. Thereexists A € B such that solution
does not exjst

3. Thereexists X € B such that there are

102. 3 ey W (forward  difference

operator} IW WER uRmfm & AU, =

Upyq — Uy, f=ifeiften A & g s it
more than one but finitely many {diffcrence equation) & s =mw &=
solutions yuReE (unbounded) # 7

4. There exists A € R such that there are L AU, — 38U, + 2U, =0

infinitely many solutions 2. 87U, + AU, +%Un A
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3. 82Uy — 28U, + 2U, =0
4, 8%Upyy~58%U, =0

102. The forward difference operator is defined

as AU, = U, — U,.. Then which of the
following difference equations has an
unbounded peneral solation?

Ay, —3AU, +2U =10

AU, + AU, + - U =0

AU, — 248U, +2FJ =0

ﬂzﬂn+1 _'al'ﬂ"zuﬂ e

e B

Unit—4

103.2 w=a3 swawes ofdses a4 X 7 ¥ & g

103. Suppose X and ¥ are two independent
exponential random wvariables with means
& and 26 respectively, where 8 is unknown.

w8 9 20 8 Wl 4 e &) e A 9

oW R

. 8@ fm X+ 2V gufer #

2. Hypf =1 H;:8 < 1% amy ofem
w1 # W X 4 2¥ w amnf
aifes-g=s wie (Right-tailed test)
Hrafe wd pard (UMP) £

3. Hyp:@=1m Hi:0 < 1% wrer wiem
w3 @ o 2X + ¥ w oamnfte da-ge
e (left-tailed test) ot af o
(UMP) #)

4. Ho:8 =17 Hy: 8 # 1% wédiw oieny
#g @ whe ety od
(UMP) wiemr 7 2 wamm)

Which of the following statements are true?

1. X + 2V is sufficient for &

2. Right-tailed test based on X + 2V is
UMP for testing Hy: 8 = 1 against
Hi:8<1

3. Lefi-tailed test based on 2X + ¥ is
UMP for testing Hy: 8 = 1 against
Hi:8<1

4. UMP test does not exist for testing
Hy: 8 = 1 against Hy' @ % 1

104. =wdl w@m afw  (iid) aEfen

X'.I. XZ-

X1t 2 3 Wil 923 N(uy, 02)
W OTHT ETG B O v Wl s e

(i.id) mefes o ¥, Yy, .., ¥, wfes s
N(#zﬁz}mwa?mﬂﬁlﬂ'ﬁmﬁﬂﬁq

28

104.

& it X2 ¥ wh wetw &) ot Rady g
l:xl_n Yl)a {XZiYEJJ H,.{Xﬂ, Fﬂ) &l Fﬁm
s (correlation coefficient) r & &
I wiin=3%fn "f"“z"wm

Py i -_;'E{I'ﬂn-Emﬁsuﬂﬁi%
(d f.) &1 F-dea)

3 mﬁnESﬂ%ﬁWﬁ’t;i W ET L,
2(n — 2 wris=y P (d. f.) &1 1-d29)

3 n=3 Ry s ww ven w1 g
e ?ﬁrﬂmﬂmﬂmw
(Cauchy variable) =7 =f

4, hinz3% o r? e ven o
O T B

Suppose that forn = 3,X,,X,, ..., X
Lid. ~ N(uy, 0f ) and ¥y, Y3, ..., ¥,
are i.id~ N {,uz,a‘zz}. Assume further that
the X;'s and the ¥;'s are independent. Let
r be the corrc‘taxmn coefficient computed
from the bivariate data

{Xl,}" } (XZ- Vz) .(Xﬂ,}’n}. Then

i l{nﬂz] has F; ,,_5 distribution (F-

distribution with 1 and n — 2 d. f) for
alln =3
2 r?;_ has t,,_, distribution (t-

distribution with n— 2 d. f.) for all
nz3

n Are

I
l:_z has the distribution of the square

of a Cauchy variable forn = 3
4. r? has'a beta distribution forall n > 3

105. a’ru‘r{f%m?wxla Xy ol wa dfta

(i.i.d) & 7 999 witem 4o wam

(probability mass function)

fox) =0%(1 - 8)*"* . x =0,1, =af>

Be(0, 1}’B|ﬁﬁﬂ=ﬂwwﬁrt?

L. Xy + 2X, v yafa wifter
(sufficient statistic) &

2. X, — X, uw vt wifs

3. X!+ X2 e vata witeh &
4. X{+ X, ve vufs wifer &

105. Let X, and X; be i.i.d. with probability

mass function
felx) =8%(1 - 0)* ; x=0,1,
where 8 € (0, 1).
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Which of the following statements are
true?

. Xy +2X, is a sufficient statistic

2. X — X, is a sufficient statistic

3. XE+ X2 is asufficient statistic

4. X} + X, is a sufficient statistic

a1 v waes dfen (i.id.) osfeom = X

9 ¥ wm=e | % wvemia) 929 (exponential

distribution) #1 wre wet &) ofr W =X +

;’aU:X{(XWr]a‘rmﬁmﬁ#W‘ﬂm
?

L EW)=1/2

2. e (0,104 U wrnh {uniform) &
3. W, U w &

4. W, U swes=in (uncorrelated) #

Let X and ¥ be i.i.d. exponential random
variables with parameter |. Define,
W=X+Yand U=X/(X+Y).
Which of the following are true?
EUy=1/2

U is uniform on (0,1)

W, U are independent

W, U are uncorrelated, but dependent

Pl Bk e

afd X}y W0 e a2 (identical
independently distributed) argfeos w5
7 81 foed fae E(Y) = 07

n

1
= Foa
1. -nzlx‘ oy (wiffrar )

1
1
2, nﬁ-’-*Zx‘ o (mifrsar )
o]
1. “—'HIII,Z ZX! =g 'D
I=1
1

(wifmar )

2 X2 o1
— =
4. nz i
=1

{(wiffraan %)

Let {X};»: be a sequence of i.i.d. random
variables with E(X;) = 0 and ViXx) =1,
Which of the following are true?

(29)

29

108,

108,

n
1
1, EZ X% - 0 in probability

=1
n
1
2. WZ X = 0 in probability
i=1

n

1

ETEZ X = 0 in probability
i=1

mn
1 }
4, EZ X? = 1in probability
i=1

FeRul AR (state space) S = (1,2, 3w
N AR HTWET BT WA TR (transition
matrix) _

0 1jZ 1/2
P= (1;’_2 a 1;2)

/2 1)2 g

21 3R I Arele swen B Rew e
(stationary distribution) m = (my, 3, m3)
8 3 d(1) s | @ amgd @ e ae
GHEIRE i '
Lod{l)= 1
2.d(1)= 2
3 Wy = 1;"‘2
4. my= 1/3

Consider a Markov chain on state space
S = {1, 2,3} with transition probabi lity
matrix P given by

R o 0
P= (I,.-"E 0 1;"2)
2 1/2 @
Letm = (my, my, m3) bea stationary
distribution of the Markov chain and d(1)

denote the period of state 1. Which of the

following statements are correct?
l:: d{ly=1

2. d(1) =2
3om=1/2
4. oy = 1;';3'

109. &1 asfos o5t X ¥ 3 frg

X20,Y20 E(0)= 3, V(X)= 9
E(Y) =27 V()= 4

R wman # | i & 9w w22
1. 0SCov(X,¥)<4

E(XY) <6

V(X +Y) < 25

2;
%
4, E(X+Y) =25
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Let X and ¥ be two random variables

satisfying

Xz0,¥=z0 E(X) =3 ViX)= 9 E{?’}—Z

and V(Y) = 4.

Which of the following statements are
correct?

O=cCov(X.Y)=4

E(XY)=6

V(X +Y) <25

E(X+Y):=>25

it

i X 7Y o1 dgw niED o
e w F ufbaftg & -
L 2 2
f(x-}"]E{“ |f|1';]£.r + yegi]
a t
Pt A R 7 S
¥Yaywma g
P(X>0)=1/2
E(Y)= 0
CouiX,. YY=10

el b e

Let X and ¥ be two random variables with
joint probability density function
0 otherwise.
Which of the following statements are
correct?
1. X and ¥ are independent
2. PX>0)=1/2
3. E(ri=10
4. Cov(X,¥)=0

srrarar [0, 1] 3 20 S 1 2y, 25, 0, Xap B

frefts o arn 2 s fg Em @A

Wuﬂwamﬁqwﬁ,ﬁm
"—E{n ) E

1 .uﬁismrurﬁmﬁ%s‘;mxm

A a0 0.5 2 W 2

10 B 13 iy fevor o #5F gv o mewm

|

3. oft vw o) vigew oo Wi 9w 0.5
AR NI I IA I AR
|

4, <71 -D

el

Let x;, x5, ..., X530 be 20 observations in the
interval [0, 1]. Let ¥ and X be the mean
and the median of these observations, and

1 =
let 52 = =Z(x; — )2

(30)

30

1. 1If 15 observations are smaller than 0.3,
then ¥ cannot exceed (1.5

2. 52 will be maximum if 10 of these
observations are | and the rest are 0

3. [fall observations except one are
smaller than 0.5, then ¥ cannot be
staller than

4, 2<F(1-%)

2. q%@ Y wa M/M /1 Rt s er A

112

113.

B T o & wats A < p 2w fEr st
frefefsa d dsomam £ 7
. a=a gaedl o wiifear 1 3§ 9
AT T FEE I EE #y
2. s 9§ e uRifm aeed o
m1$mmﬂﬁmﬁ$ﬁ:
i

3. T ot feaw aden o 2|
4. afy ¢t wrn o P 4 et @
Hem @ L, & Prefa B e

Gl |irI1¢....u. P(L;:"B} = i =i

Consider a single server M/M/1 gqueue

with arrival rate 1 and service rate p.

Further assume that 1 < u. Then, which of

the following statements are true?

1. Queue length becomes 0in infinitely
many time intervals with probability 1

2. Queue length becomes 0 in at most
finitely many time intervals with
probability 1

3. Steady state exists for the queue

4. limpwP(L, > 0) = i where L; is

the number of customers in the system
at time ¢

B F,h3a md #9m [0,00) & ufbnfiy
gt g W (lifetime distrioution
function), & we= (hazard function) 4
e 9w Were %es (mean residual
lifetime function) #! Fsfg ==t &) a3 F
e wad (absolutely continuous) 2 &t frs
L

Iy h(t)dt =1

[ a-Faolau

<P (D) t>=>0

2. mit) = for
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uft sfgera de1 waT e 4 > 0
qiell SREEE T 8wl £ @
m(t) @ A e q@uny
4. aly fassera de wee o 1 > 0
aTe1 HEETiE Bert & al whit > 0
& [y A(tIm(t) = 1 &

Lad

Let F, h and m be the lifetime distribution
function, the hazard function and the mean
residual lifetime function respectively,
defined on [0,00). Assume that F is
absolutely continuouis. Which of the
following statements are true?

=]
L, fu h{t}di-— 1
- o fr=Fiu)au
2. m(t)= ‘—]_}-m—- fort >0
3. m(t) is strictly increasing in ¢ if the
lifetime distribution is exponential with
mean A >0
4. h(om(t) =1 forall ¢ > 0 ifthe
lifetime distribution is exponential with
meanr A >0

afe wiwel & U weEy By 2.5 9 e
e 0.5 2 ot y

. wiftwsr 2.5 9 2t 260 ol

2. wifemEr 2.5 3 v @ =R

3. niftad 39 FR e e

4. wigm 2 9 s ekl afey

In a data set with mean 2.5 and standard
deviation 0.5,

I. the median must be bigger than 2.5
2. the median must be smaller than 2.5
3. the median most be smaller than 3
4. the median must be bigger than 2

UF WiREEET  sET-oren GaE a4
agel 4 @ wwfren (with replacement) 2
deml # owa amfos  ufed (simple
random sample) farar o ufredl @ ok
ad W5 W Prefa few mm) sm gw
WRHERT 3 8 4 Feel d ¥ 2 wew @
smfreires 3 e ugRos ufrest frn ste gw
el @1 s Smd B £, 0 Pl B
Fores & 3 a1 e @ 7
. (% + %,)/2 & wwo (variance)

(2%, + 35,)/5 & wawr & witye &
2. (% +2%)/3 1 v

(2%; + 3%,)/5 & wawmr & afres 2

(31)

31

3. UG +5)/2 1w (2%, + 3%,)/5
F U

4. (F +2%,)/3 =1 vam
(2%, + 3%,)/5 & ooy 3 7w 2

HS. A statistician has drawn a simple random

sample of size 2 with replacement from 4
boys with distinct heights. Let %, be the
sample mean of their heights. Then,
another statistician has. drawn a simple
random sample of size 2 withowt
replacement from those 4 boys. Let %5 be
the sample mean of their heights. Which of
the folloving statements are correct?
L. (% + x,)/2 has larger variance

than that of (2%, + 3%,)/5
2. (% + 2%;)/3 has larger variance

than that u!{Zfl + 3fz]f5
3. (% + %3)/2 has smaller variance

than that of (2%, + 3%,)/5
4. (%, + 2%,)/3 has smaller variance

than that of (2%, + 3%,)/5

116. et weffaer wem (two-class classification

problem) 93 fgr #iftr, @afd 2 wfyenh
M & e B g @ offi 2
; .l ifdsx=<1
hix) = {{I otherwise

_f2x 0=x<g1
fz{'x]_[ﬁ otherwise
1 @ @ o witsanl ® s, a0, @
Frafie @iy | s wffdal (classifier) &, i
U WY x WYy @l affe v d ok
x < 1/28. 3 R ol & e w2 of
x=1/2 2, # vy N o owe &7

Lo my =, @1 o § v dw efiamt
(Bayes classifier) 2

2.8 my >w, @ W6 uE dn gl &)

5. 9% my < my 81 A1 S vw am affenl 7

4. oty =m, & @6 er e aeftew
W st !-Tlﬁ'fiﬁﬁlg Bl

116. Consider a two-class classification problem,

where the densities of the two competing
classes are given by

_ I fh=x=1
hix) = [ﬂ otherwise
and

_ f2x if0=x<1
() = {{l otherwise
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Let my and m; be the prior probabilities of

these two classes. Now consider a classifier

. which classifies'an observation x to class
lifx < 1/2andtoclass2ifx = 1/2.

I 1fm; = my, then & is the Bayes classifier
Ifm; > m,, then & is the Bayes classifier
I < my, then & is the Baves classifier

B b

Ifmy =y, then the average
probability of misclassification for §
is 3/8.

#2 N (1, 0°) & ures w61 s el T
afen Al av X, Xy, .0 X, Ro oo &
WA u g o2 9 s wres 2 gl
Farsemenar arora
g [xm;x'}* _x{)r:m’]' A
b>a >0, 2y mm &) of? G, w= B
n# uE y? mgRow ww & Had gen me
(cumulative distribution function) 2 Frefia
LG B E P T B B e
L dgp, w@fd ab =18 wmr o1 955,
e err e whrm &
2. " &
Gpoyla) = 1 =G, ,(b) = 0.0258 &
gy W vier 95% Rsagm sava £
3. AR uw wed e 95% Remwmr gsmry
& W a e b e

b—a=[n-3}’:ug_§ e w9
4, B Gpi(B) — Gyr(a) = 0958 &

lgp YR E 95%, Avaramar are )

seanfers s (n— 1) (2 1) o? ey

Let Xy, Xp. ..., Xy beiid. N (4, 0%)
variables, where i and o % both are
unknown parameters. Considera
confidenee interval for a2, which is of the
form

lp = [BED BG R
b g i s

], where

b>a>0.

Let G, be the cumulative distribution

function of a chi-square random variable

with n degrees of freedom. Which of the

following statements are true?

L. It is possible to find a 95% confidence
interval of the form I, ,,, where ab = 1.

2 If Gy_s(a) = 1-G,_,(b) = 0.025,
then it is the shortest 95% confidence
interval,

(32)

32

3, If it is the shortest 95% confidence
interval, then a and b must satisfy the

conditionb—a = (n = 3) lugg

4.1f G, (B) —G;_;(a) = 0.95, then the
expected length of a 95% confidence

interval of the form

i

lap is (n—1) (5 - 3)o?

118, ¥ers fraed

118.

Y=Hhxg+Baxip + Baxya + &
i =B + x4 faxas + g
Yy = Bixyy + Baxay + Baxay + &4,

% gy, & &5 N(O, o) @1 uregs ¢ @1a)
el vty g (i0.d.) E T

X11 Xip Xy
Det | X317 Xzp Xuz| 2 08 59 Ffw &
Y31 X3z Xay

{ﬁirﬁﬂaﬁﬁ) Ca GG @it i {iﬂﬁﬂ

squarcs estimate) (fy, B, f) & oz

el,fz,{-; eER Ry

1. (By. By B JuReta (unique) £

2. T fif; & assem Waw agatafen
atwert (BLUE) B, €5 ¢

3. Tl 4B, w1 woredi sgEm gaio
;mfuﬁa sfdsst (UMVUE) B2, ¢4

i

4 Tl 0p m Bl 8, s W
srgainfEn aiwes BLUE 2 @ e
sy weR satafee e (UMVUE)
GEIE A

In the linear model:

Vi =0xy + Baxiz 4 faxia + &

Yo = fixyy + Baxay + flaxzs + &

¥y = Bixay + faXgn + Byxay + £,
where £;, £, and g5 are i.i.d. N(0,0?) and

S S I
Detixzn Xz Xl 0.
Xgy X3p Xys

Let (f1, 2, Bs) be the least squares

estimate of (f;, Bz, f13). Let 4,4, ¢, € B,

l. {3,.31,33} is unique

2. X1 €6, is the best linear unbiased
estimate (BLUE)of 7., €,6,
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3, E,,,I £if;1s the uniformly minimum
variance unbiased estimate (UMVUE)
of EE‘* £y

4. ¥ £.4; is BLUE but not UMVUE

of E?ﬂ I ffﬁi

&9 §fm =% & % X ~ Binomial (n,p),
wafl 0<p<lesm® ane{012.]
YT WrEe B e R A = 08R w X
T W UugE (degenerate) #1 R n @
9¢A (prior distribution) s wry w5
A:-ﬂﬁrm’i{Pmssnn}i‘ﬁ%ﬂ*rﬁﬁﬁmﬁﬁ
WO W R

g nwmm{pwt&mr distribution)
ot Al & vy wwer w4 ad

L X=081 7 n® gy deq
AL —p) wmen o et 42a &)

3. p=1/280 W n? 4w vive
(Bayes estimate) #1 gains (bias)
(A-n)/2 &)

4. n® W yiwET T FEW (variance)

‘aqafufda (unbiased) siderm X /p &
W § aEE 2

We observe X ~ Binomial (n,p), where
0<p<lisknownbutn € {0,1,2,..] is
an unknown parameter. Note that when

n=10,X isdegenerate ar 0. Suppose that

n has a prior distribution which is Poisson

with a known mean A > 0. Which of the

following statements are correct?

1. The posterior distribution of n is alse
Poisson but with-a mean different from
A

2. If X =0, the posterior distribution of n

is Poisson with mean & (1 — p)

3. The Bayes estimate of n has bias
(A—n)/2whenp=1/2

4. The Bayes estimate of n has larger
variance than the variance of the
unbiased estimate Y'p

(33)

33

120. 7w fevfyesl smfaf ww  (two-sample

120,

'Hn ﬁlzﬂ wl Hi

location problem) m frar #ifde il wmm
7 fEdfn i (populatmn} ¥ 7w 678 8
Saror e o

_mﬁmmm

F(I.Ef)— F(x Ei} =128 =afs F
sftasr 0# % wan dew wan 2 Hyw
sed # Rdw wied @ @ (ranks) @

e T & e R omn £ o o

TR Fef & A

> 8, & wris v

wE W ey g B

. H; # s=wta T o de5 &1 o wara
B8

2. =R T wrer g A Hy 9 el v
afir |

3. T = il s 85 =81 8w

4. H,# vy E(T) = 60 z9m)

Consider a two-sample location problem

with 6 and 8 observations from the first and

second populations, respectively. Suppose

that tie distribution of the i** population is

F(x;8) = F(x —8,); { = 1,2, where F is

a continuous distribution function with the

median at 0. Define T as the sum of the

ranks of the second sample in the combined

sample. For the problem of testing

Hu: H‘I = 52 ﬂgﬁiﬂﬁt Hi: ﬂl = EZP which of

the following statements are true when all

observations are independent?

I. T is distribution free under H,

2. Itisappropriate to reject H, when T is
small

3. Observed value of T cannot be 83

4, E{T) = 60 under Hg

EDR ROUGH WORK |

$M11RISE/18—4CH—5
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Q.No. Key
41 3
42 4
43 4
44 3
45 1
46 1
47 2
48 2
49 3
50 3
51 2
52 2
53 4
54 4
55 3
56 4
57 2
58 4
59 3
60 3
61 12,4
62 1,2
63 1,2
64 1,4
65 1,2
66 4
67 1,34
68 2,4
69 2
70 4
71 3,4
72 1,4
73 4
74 1,4
75 2,3
76 3,4
77 4
78 1
79 1,3
80 12,4

Q.No. Key
81 12,34
82 1,3
83 1
84 2
85 2,3
86 1
87 1,3
88 1,4
89 13,4
90 1,3
91 1,3
92 1
93 1,2,3
94 1,2,3,4
95 3
96 2
97 1,34
98 1
99 1
100 1,4
101 1
102 1,2
103 2,34
104 3.4
105 1,4
106 2,4
107 1,2,3
108 13,4
109 1,2,3,4
110 3,4
111 2,34
112 2,3
113 1,2,3
114 1,34
115 1.4
116 1,2
117 3,4
118 2,4
119 1,34
120 12,4

( Downloaded from https:.//pkalika.in/category/downl oad/question-paper/ )




(35)

JOINT CSIR-UGC-JRF/NET JUNE, 2018 ANSWER KEY

SUBJECT : MATHEMATICAL SCIENCES

BOOKLET CODE : B - (BILINGUAL AND ENGLISH)

°

Key

©o|lo|~N|o| | M w| | k=

[N
o

=Y
[N

=
N

=
w

[N
N

=
(6}

=
»

=
\l

=
[ee]

=
©

N
o

N
=

N
N

N
w

N
S

N
(¢

N
()}

N
~

N
o]

N
©

w
o

w
=

w
N

w
w

w
.[;

w
(€31

w
o]

w
~

w
(o]

w
©

N
o

NIWINWIRAR W PARERPNPWONWPRWPRWWINIEPINWWERINDN®WRARWORPWRARWRARERPBARDNDNDNP>S

Q.No. Key
41 4
42 3
43 1
44 1
45 2
46 2
47 3
48 4
49 2
50 2
51 4
52 4
53 3
54 4
55 2
56 4
57 3
58 3
59 3
60 3
61 1,2
62 1,4
63 1,2
64 4
65 1,34
66 2,4
67 2
68 4
69 34
70 1,4
71 4
72 1,4
73 2,3
74 34
75 4
76 1
77 12,4
78 1,2
79 13,4
80 1,3

Q.No. Key
81 1
82 1,3
83 1,4
84 1,2,3,4
85 1,3
86 1
87 2
88 2,3
89 1,3
90 1,2,4
91 1
92 1,2
93 1
94 1
95 1,4
96 1,2,3
97 1,2,3,4
98 3
99 2
100 1,34
101 1
102 1,3
103 13,4
104 1,2,4
105 1,2
106 3,4
107 2,4
108 1,4
109 2,4
110 1,2,3
111 1,34
112 1,2,3,4
113 3,4
114 2,34
115 2,3
116 1,2,3
117 1,34
118 1.4
119 2,34
120 3,4
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Q.No. Key
41 2
42 2
43 3
44 4
45 4
46 3
47 1
48 1
49 3
50 3
51 3
52 3
53 2
54 2
55 4
56 4
57 3
58 4
59 2
60 4
61 4
62 1
63 1,24
64 1,2
65 1,2
66 1,4
67 1,2
68 4
69 1,34
70 2,4
71 2
72 4
73 3,4
74 1.4
75 4
76 1,4
77 2,3
78 34
79 2
80 1

Q.No. Key
81 1,3
82 12,34
83 12,4
84 1,3
85 1,3
86 1,34
87 1.4
88 1,3
89 1
90 2,3
91 2
92 3
93 12,34
94 1,2,3
95 1
96 1,3
97 1,2
98 1
99 1.4
100 1
101 1
102 1,34
103 34
104 12,34
105 1,34
106 12,3
107 2.4
108 14
109 3,4
110 2,34
111 12,4
112 1,34
113 2,4
114 3,4
115 1,2
116 1,4
117 1,34
118 1,2,3
119 2,3
120 2,34
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