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Two . students are splving the -'_Bﬂ'm\'t
problem independently, T the probabitity
that the: first one solves the problem :is.%
and the probability that the second solves
the ﬁrﬂhlﬂh’} is i wiit is the: probability
that at ledst ane of then solves the
p:uh_lc_m’
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In & growpy ol-44 nlayers, 26 play hockey,
24 piay foorball and 24 play ericker. Eight
of them play both hokey and football, 12
play both football and cricket, and § play
Al the three games. How miny play both
logkey and ericket? ;

O ¥ %

3. None 4. 7
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Four males M, Mq,Mg,M,, and  four

 females Fy, -I'z- Fy and Ky arc sitting around

4 round table facing away from the table,

A% Eh\‘.'an in' the: ngm: If! cé-::h onc mayes
three pnsnians to hisihet right and then
‘onie position to the left. then in which:
itection doei By face?

AN

Aot e e ——

I Bast 2. North-East
3. North-West 4. ‘North

fasgat (2017, :am?} (2027, 2027)
ate (zoar, 2017) @ W Bogm @
S 2 '
12017 2100

3. 100410 4, 100v20
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The area of the triangle formed by jeining
the points (2017, 2017), {2027, 2027) and
(2037, 2017} is Y

I, 2007 2. 100

3. 100vI8 4 10020
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In the diagram, what is the ratio of the
total shaded area (of the circle land semi-
citcle) 1o the total area of the square and
the rectangle?
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6.

Prof. Murthy likes to lot her students
choose  who their partners will be;
however, o pair of students may work
together for more than seven olass periods
inoa row. . Aliee and Bob have warked
together for seven class periods in a row.
 Catvin and Denny: have warked together
for three elass periods jn a row. Calvin
does not want o work with Alice. Who
shauld be assigned to work with Bob?

I Calvin 2. Alice

3. Denny 4. None
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1. x> 038Ry >0

2. [x <Oandy<0)or{x> 0and y>ay

& [x<0andy< Ofor(y > 0andy = 0)

4 [x =0jor{y=0jor{x = Oandy > 0)

it is piven that

e & E i‘:: ;g} For any redl nuiber
Suppose for two real aumbers x and ¥,
()= ()10’ Then which GF e
following is necessarily true?

L esnidy 0

2. {x< Dandy < 0}orfx >(and v > 0}
i. fx=0andy < Olorfx = Oandy = 0}
4-{e=0}or{y 2 0} or {x 20 and y 2.0
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Three semi-circles ave drawn inside a big
cirele as shown in the Bgure. 1f the radios
af the two identical sma]h:r semi-clrcles i is

;th of that of the big circle and the radius
of the bigger semi-circle s twice that of
the small semi-circle, what proportion of
the hig i:‘im!e:‘s area is shaded?

11 e 1
L = 2 5y

13 14
3 o 4. s

Consider & number 54 expressed in a base
di Fferem from ten; Whm :s thebsm of IhiE
tha dﬂe:ma! system ]s 49‘?
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1. 21 fEa. 2. 30 P00
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A .l{irng_—'dista‘-nc:: Jrunmer finds a water
S{ﬁ'r.‘ir.'in'.'afﬁer cmnplutfﬂg'ltﬁ ﬁi’ the total
distance. After covering nnmhur th of the
total  distance  he gets m¢ducal aid,
Ancther runner joins him 4 ke after the
medica{-aid ‘station, - The second runnér
stops 4 I:m before the compileticn of run,
cavering = ﬂf the total distance. What is
thie te_\t_nli_dirggﬁr_u;i:_i'
l. 21 km

b abk 2. 30 km
3. 42km

4. 30km

ﬁﬁﬁa:wﬁmﬁmﬁm
%lwmﬁmﬁmﬁf:ﬁm
wlor mEad ¥ 5 9 2 oA @
W?H#ﬁmﬂwmﬁ
Arar ol gewt me Rl of
Wﬂmﬁmflwﬁ’ﬁﬁwﬂ
framedf @2
1. 19
3. 17

2. 29
4. 24

Fourieen of the students in 4 class are
girls. Eight studeénts in thc class wear blue
shirts. Two are neither gtris nor-wear blue
shirts, Five students who wear blue shirts
aré girls, How many students are there in
the cluss?
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12. A'ball i1 dropped from a h::ig}'ﬂ af 160 m. B‘ —>
The ball after each bounee rises: weriically il
by half its: pm".rmus helght (This means at -
the first bounce |t rises by SO m. hy 25 m ; :
at lha second hwnce and soon) What is L \ s

the vertical distance travelled by the bal]
bewween the first and the fifth bourices?

BEs o
I = m o :"m
o A 385 3 4.
3o 5 m 4, £ i

3. afx yi @ g 48 gh A 2
m:mwm mﬁ'ﬁnﬁ?

1

2

15. Which'of the options is appropriate for the
blank space?

13 If Sangeeta’ 5 davghter is my daughterﬁ
mother, then how am I related to
‘Sangeeta’ el
1. Son s the only possibility,

2 hnnqw!aw Is. the only: pessibility.
3, Dau@hm i the onby pmas-a:hulat;-r ' -
4. Son-in-law or daughter B —

14, Rew v & sty oW fﬁ“ﬁw mf@f
adw 47 |
-'ﬂ!— {J 25. ﬂ'q.!.. {}2_, ﬂS. E'&., 0.3, =
:Elﬂ 0.4, 10,1 2
1. 105 2. 085
3. 075 4. 065

e

1. &

B4 Which of the following options is the best o~
cholee for the miissing numbsr? i
0.1, 0.25, I.’l.:-, 0.3, 05,06, 03
0.9, 'EM- 16 1.%
L 105 2, 085
3. s 4. 065
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. Mavement of a car with respect to time Is
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The average speed of the car is
1. 3042 2 243
3 1043 4 2143
T R @ gadted Al

A shick of length L is broken into two
picces at random.  What is the-average
length of the smaller piece?
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. Number of tintes d research paper is
viewed and cited is shuwn b the plot, In
which menth: was: the pescentage inerease
in citation more th::m the double of the
percentage {ncrease in view?

L B
14 A=
" i .
- I
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_E-;h' ? \ ‘I 'r
> : 4 i :
] %, e A i 1
i a . .I i "I
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l. February 2. April

3. May 4. June

(G CERE - A el (i
st Zis000 @1 e Aawm 8 Al
Hﬁhi Wﬁﬁ w @ A iﬁﬂ fﬁu %1
1. 7450 2. 7500
3 7650 4. 7800

A fuel station sold diesel costing 215000 to
150 persons omaday. If the lower limitof
sale to & person iy T30, what is the maxi-
mum amonniin rup&&b fm‘ whlﬂh aﬂe annn-
coutd have purchased diesel on it day?

. 7450 2. 7500

3. 7550 4, 7600
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-after a delay of 2 minutes;

%

A and B niove clockwise dround a circle,
starting from & common point €. A 1akes 9
minutes to complete & round but re=starts
after & defay of 1| minute, B takes 13
minutes to -:::;:mpletr: the mund but restarts
How many
minutes aiter they began would they medt
sgain at 07

R 2. 29

X A 4, 28
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Prefafio & & we w aem i &7

lim supa, =2

1

20 liminfo; = —e
3. limia, =2

4, supa; =vZ

Define 1%5&@%&{&@ as follows:
=1 and for

w2 ety = 7 (3 (il £2).
Which of the follewing is trug?

lim supa, = V2

lim infun = —gq

fim @y = \I,r-

ﬁu‘F My = "1’@

Pt S I T
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22, =0 {2, ) st sensd (real numbers) w1

6 RN A {mnwrgem sequence) €
) mEPrE T @ on R M
{buuncicd SO%E-EET!C.E:} 7 0 Frefimm § &

i [;rrﬂ -I:-_-.f,,] PR i‘i

z fan + ) oiE E

3 fx, by wowE A s THATEE
{convergent subsequenoe) s &1

& Do dy} @oad @ e o
(boundad subsequence) 71 & |

22 1f{xy}isa convergent sequence in [ and

{31 is a bounded sequence in B, then we
tan conclude that.

b {4 a0} s convergent

2. 0% 4 ¥, } is bounded

3fx, 4 vt hasno contvergent subsequence
4. {xa % 3, } has no bounded subsequence

13, v log(2) — LT

23.

#.  greater than

e

28
i ?fﬂﬁﬂl
& 1‘#%1

.1LW 1t #W J
4: 'ﬁ iﬂ&"'ﬁl

?.Wﬂ 10

&

The difference -

1. lessthand

2. greater than '1'

:’_n; Iﬁ&'& ﬂ'l‘ﬂﬂ W
i

208101
f‘ () = log{cos?(e™")) + sinfx + y) 9
ﬂ}, azf (-'r ¥ j’ Bl
-Eﬁﬂ{d }
'1+§&=1(rx15
0
—sinfx+y)
cos(x+y)

t:uza{t +iy)
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28, R A et weast (real numbers) w1
mxn wEE (matrix) ® T B o
:tumﬁm{nxm) sTEgE W, wEH om<n

1. AB 'wie spin (nonsingular) g
2 AB ufy W (mgular}#ﬂrrl

3. BA wtw wgemeim s

4. BA w2y srpmercin u’mrr

25. Let A bea (m »n) matrix and B be a
{n = m) matrix over real numbers with
m < n. Then '
1. AB isalways nonsingular
2. AB is always singular
3. BA isalways nonsingular
4, BA is slways singular

26, wfy A wrelE s (real numbers) @ e
(2 x 2) arege & Frwd R Det(A +1) =
1+ Det(A) wan & &1 P & % @
et Praen & 7

I, Det(A) =0

2, A4=0

3. Tr(A)=10 _

4. A sywseior (nonsingular) £

26. If Aisa (2 % 2) matrix over R with
Det{A + 1) = 1 + Det(A),
then we ean conclude that
1: Det(4) =40 :
2. A=0
3. Tr(A)=0
4. Ais nonsingular

27, weree F Py
Tox+2: 224329 40:y=6
2ex+lrxt 43y dly=5
1ox=1-22 40 ay+1- y=7

& are  wy wer 7
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27.

28.

L. e == offm ol (rational
numbers) % &)

2. Fu BE ArEidw wwmed (real
numbers) # &)

3. = vw ey donet {complex
numbers) # 2

4§01 B oA A R

The system of equations:

Tex+2'x°+3 xy+0-y=6
2241 ¥ 4 3ray+1-y=5
1oz =122 40 ay+1 y=7

1. has solutions in rational numbers
2. has solutions in real numbers

3. has solutions in complex numbers
4. has no solution '

e

mum.(l} ? E_l) R traice 8
0 0 3

e

2, 2043

4, 2%43%9 41

. ‘The trace of the matrix

2 1 .ﬂ'.'fﬂ'
19
\0 D 3

i

j, gRe

I L

3 ZrgEpighe
4, 2% 3%0 .9

AR, by ¢, d O gvefie siae ofind (real

constants) & 5 5w xryER @# fm

AT 2y + 37 = (ax + by)? + (ox + dy)®

L

I. A=-=5

2. A=1

3 =A<t

4. YEr o A e R o R

29. Given that there are real constants a, b, ¢, d-

such that the identity



30,

. A =t

3.

31

3.

T

10

Ax? +zar;.r+;1.=2 = (ax + by)® + (ox 4 dy)?
hu!ds forall x,3 € B, This implies

1. A=-5

Az1

0<i<1

thersisnosuch A e B

F'-!-"’E*-‘

W wRw W owey {vg 1,0 vﬂ}wﬁ!ﬁ

@ S P # W RY n > 229 wEw

At = wveRas dEe e (orthonormal
basis) 81 AR A, IEgE @ o v wly
Vyidtgirer Wy W B

2. A= AT

3.4 V= 4T 4. B_et(A}: 1

. Let ﬂ“,n:-: 2, be equipped with standard

inner  prodyet. Let {vy,v5,-, 1) be
ncolumn vectors forming an. orthonormal
basis ‘of RT, Léldb:thenxnmatﬁx
formed by the column VECtOms ¥y, v U
Then

A=At 2. A=A
3AT V= AT 4. Det{d)=1
M fan}s (b, ol wEmel  (real

numbers) F T v FE (monotone

sequence) ® fF ooff Taqhy e
(convergent) 1 i o frefafy & @ oty
R o

T a, 7§ by @ abverd &)

Tand Thy %} w98 o4 o afrerd 8
{207 {b,} < nftaiz (bounded) 2
(@n} T (b} ¥ & 77 % w9 v uRwe
{bourided) 3 |

g

Given {a, ), {by) two monotone sequences

of real numbers and that ¥ a,, b, is

comyergent, which of the Tollowing is true?

1. Tay isconvergentand Y b, is
tonvergent -

2. Atleastoneof Tay, by is
convergent '

3. {an}is bourided and {b,} is bounded

4. Atleastoneof {ay), {by) is bounded

wﬁhma&mﬁqermw
& wgew w9 N ﬂmmlﬂwf'
fre W & uRfie &

32,

5= {'{x_;.yj |22 432 = = mn EN

TMrEQ WyEqg)

1.8 & Ria aRe (finite non empty)
Siii: o

2 S (countable) 21

3. S anmrny {uncovntable) 7

4 S Ry fempty) &

Let§ = [{:’r ijfx +},'.=l wheren'e
Mernde;theerQar}'EQ}

‘Here { is the set of rational numbers and

N is the set of pﬁ&mue integers, Which of
the ‘Minwmg is true?

1§ is a finite non empty set

2. §iscountable

3. S is uncountahle

4. S is empty

UNIT -2

33,

34

wwe @ C\{1) — € ) plz)

= ,L"fz |z} < 1} Cva vafs {anslyhc'p

hrmﬂﬁtﬁﬁ#ma
mﬂnmamamawmrmﬁm
b v 5

T ()= e
G =rE) =g vnen
fE)| <zrvnen

%&.'{ !f(i)l ﬂ?z-; YneN

w33

=

. Lty {zlixlf:l}—-ﬂbﬂ-ﬁnun-mnsmm

analytic function. Which of the following
cundmnns can possshly be satisfied by £7

IR =1(F) = vnen
= f(;) =} | [;n y iﬂﬂ
3 (’ﬁ_}[{-z-wn-sm
4 %ﬂ'f(i}fﬁ%-?n.eﬂ

?nEﬁ

=1_'H.mr

st R o 8 Pty 4 @ @
mm!}

L o(fzecliz <) efzec)id< 1’_}
2 glfzeciRe <0} &z |Re(z) < 0]
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38

5,

36.

an.

37.

Fo L RS

3. @ yreTee (onto) 41
1 @lC\{1}) = C\(-1}

Consider the map @: C\{1} = € given by
T
@(z) = FEE

Which of the following is true?
L plfzec]lz<1)) s zec] 2| <1}

2. olfzec(Ret) <)) clrec| Remy <0} 34

3. @lisonto
4. p(C\(1]) = o\(-1}
ot S, W {1,2,3,4,5, 6,7V % e
e BN W W g ?
Sy % 2R 6 (order 6) v W sga
(element) =gt 4
Z Sy AR T w1 o s w8
3. §; % SR 8w o oraos o 2y

gfeﬁgﬁumiunﬂ :ﬂw (group) @ e waar
I,

485 K i 0w o ared Ad 2

Let §; denote the group of permutations of
following is true? =, 7

. There are no elements of order 6.in 5,
2. There are no elements of arder 7 in S,
3. There are no elements of order 8 in S,
4. There are no elements of order 10 in S,

WE Agroup) Ty W Tygd wE foed
TR (homomorphisms) €7
L, o
3, d 4, =W

- The namber of group i:numbmhrphiﬁns-

from Zy5 to Zyq is !
l. zero e
3. five 4.

‘Ong
ten

4 f(x) =25 = Sx 4 20t

L f &1 o awefm g (veal root)
Al 2 o

; f e v Al o 2

- [ ® TE d arefye qw #)

- [ R g e ge #

Let f{x) = x* — 5% + 2. Then
I. f has no real root

2, f has exactly one real roat
3. [ has exactly three real roots
4. all roots of Fare real

38

39,

39,

Lo 2

40.

R T wans & wes Q8 Ay
?ﬁm WA S =@ f)le.f €Q)cRia

B* 3 8 e (connected) ¥
R % 5 wydferr 8

R*4 S wga (closed) £

R* % S€ wqm (closed) &1

& —

Consider the space

S = {(a.f)la;f € Q) c R, where @ is

the set of rational numbers. Then
L. § is connected in 2

2. 5Cis connected in 2

3. Sisclosed in R?

4. 5% isclosed in B?

R € W a4t analytic) wew

f o o & PrefiRen A W e w we

e § 7 \

I, f auftew (unbounded) £

2. f B wyoe (open sets) ) P
wPat ¥ SRR (map) W #

3. 1w Ry gakm gt (open connected
domain) U fremrs & Rrw o Fady ey
o f),| U Bt o o
IR i w4y

4. CF f w1 pfateen we (densel#

Suppose that / is a non-constant analytic
function défined over €. Then which one

of the following is false?

1. fis unbounded

2. [ sends open sets into open sets

3. There exists an open connected dormain
U on which f is never zero but [f |
g%ta‘ins its minimum at some point of I/

4. Theimageof  is dense in €

(ni)e

3. {nt)e — (mi)e™? 4. (e+e))

The vatue of the integral



E't
f o

|-z =1

S 2
3. (mide—(mi)e™

. (mide
4. (e+e™)

UNIT 3

41,

41,

42

4T w9 (Cauchy problem)

2w, =5

B i RS L T

o wWew A e e e 7
|. T ww o ve B
28y v By

3 g o v 8

4, FET W v w6 By

The Cauchy problem :
2u, + 30, =5 }

U —1mﬁmih-e3:+— Jf==l}

hag

1. exactly ene solution

2. exactly two-solutions
3. infinitely many solutions
4. nesolution

i
R :’H\“

% 0) = flx), Sk, 0y =0, x R w
G e u B wafE R B el
mm‘ﬂ‘@amﬁ

flx)=x(1 ~x)¥xE [0, 1]#:

‘F: =0xERt>0;

)= fix) ¥xER

42.

wull St
L.

;iu el
-
I

3

Letu hethuumu#sgiutmnnf
24 a“ ﬂxeﬂ,t:«n

Bc*
FE0=0xeR|

ufx, 0) = ﬁ{x},_
where f: R — R satisfies the relations

fx)=x(1-x) ¥xel[01]and

_:ffz'i‘l):f{ﬂ VYxeR.

12

44,

45,

: f1 §Y .
Thenulz. 3 s

i 1
I'E 2 5

3 -1
3 Yiag

1%
Jy 7o = n {ar (o) + by (2) + erin)
o ol v T PR B vt £ P v
{m}ﬁma.#cmmt?
1. a=0, b—~c=i
&

2 ﬂ'ﬂ‘:;‘; bﬁ::;f=z

; Ti-curalwsnfa &, ¢ such that -

j fd = h faf (@) + hf[* )+ erom)

memet for pelynomials f ofdégm as high

as-possible are
loa=0b=lc=:
2, a= %’. "l=~§f',=f =i-
3oa=F h=lemt
4 a=05 -%;t'u‘-:g_
(R = [I0F + 291 ds o e

y(0) = 0,3(1) =1, w1 y B s @ ot
nfJly] = a=

EE 21
18 E'ﬂ' 2. S
3_...:..:..3 4. wiftors =8 £

Consider [[y] = I E{:r")“'ﬂﬂdx
subject mwfﬂ} Ea:v(liﬂ 1, Then inf]ly]
1. is b is 3‘1

12
1 i_s-.gg 4. does not exist



46.

46.

47.

g, ert

3, g%t

Plx)= x* 4 Iy €% o(t)dt = e
w49 (resolvent knmei}!

). g r A0 |

4, x4 g¥t

. The resolvent kemel for the integral

equation
X
Dx) = 2* + f :

i o
b BE i
4, x¥4 pEet

et = a(t)dt is

T wE dew (simple pendulum) # 7R =

wrmifaa (Lagrangian)

L==m P87 + mglicos 6 e w8, wraf |
o 1 WX @ #7es Mow (bob) 1 e
m, YR s g, 7w A 3 e o
aras O 2w L # we it
(Hamiltonian) 'EW '

1. H(p,8) = 3 L4 mplcos @
2. Hip,8) = —mglcost
3. Hi{p.B) = = mg! cos

4, .H(p E}— +mgfms&

Given that the Lageangian for the motion of
a simple pendutum is

L= i 1%4? +mgleosd,

where 71t is. the mass.of the. pendulum bob.

suspended by a string of length {, g is the

acceleration due to gravity and @ is: the

amplitude of the pendulum from the niean
position, then a Hamiltonian ‘cortesponding
foLis

L. Hp,8) =
Hip,8) =

—+mg{eas#

=

zml* ~mglcosé

3. H:(ﬁ,'&_)'u;g;mgi-;ma
4. Hip.®) m%

t +mgleos@
FIFHE DT y=
W X e o e w R
I o y(0)= 05 !’E'ﬁ? }rmm..
Ef_bmaing}'m

{1’ Dy —2)%

13

47.

b

ft y(0) = 1.2 sra%ygﬁam

(increasing) 8

3w yp(0) =25 8 & y aufivg
(unbounded) 2§ )

4. w0} <0 & o y o

(bounded below) &1

Congider the ordinary differential equation
¥y =yl ~1)y-2).
%tch of the following statements is true?
L M y(0) = 0.5 then ¥ is decreasing.
2. Ify(8) = 1.2 then ¥ is increasing
3. Ify{0) = 2.5 then y is unbounded

4. Hy(0) <Othenyis huundmf below

< EHEE Wy POy Qdy =0
‘T Ay weis P oAk @ ﬂmﬁu

% (smooth functions) &1 9% ¥, % y, T4

uws e B oww w awr Wi(x) WeRm
S (Wronskian) @ Frefts s & @

frafafes 4 3 o @ s wder am £ 2

1w yy Ty, Wad awEa (linearly

.dependent) ¥ @ 88 x; T x, W £
R R W) =0 0 W (x3) # 0
B d

2. mRoa Ty MWU;M{!
mdepmdmﬂﬂﬁmx#ﬁﬂ
Wix) = 08my

3. uff yy @y, Wedtg genm @ o weE X
# Ty Wix) = 6

4, ARy, Ty, ey v d @ e x
¥ fore Wix) # 0 gy

. Consider the m'duun'y differential aquatmn

¥+ Py + @)y =0

where P and @ are smooth: functions. Let ¥
and vy beany two solutiens of the ODE: Let

W (x) be the cotresponding Wronskian. Then
which of the following is always true?
L. Ify; and y; are lincarly dependent.
ﬂlﬂ.’i =3 xi;xg WI‘Eh that W{Il) 0
and Wix,) #0
2. Ify;andy, arelinem'ly indepen-
dent then W (x) = 0 Vx

3 1fy; andy;arelmwly dependent

then W{x) # 0. Vx -

4. 1Ify; and v, are Immr#y mdcpnndmt

then Wix} #0 vx.



UNIT -4
49, W e (Markoy chain) 3 s

WA (state space) § = (1,2,3,4} 7 wawr
TR SR (transition probability matrix)
P=(pi;) Pt v = ufnfee &

TR - I I
2 o 12 o .
214 1/4 1/4 1/4 ar
3({1/3 0 1/3 173 :
411/2 0 172, &

1. Hm pé:,? =10,

A=oo R
(13 . (1} !
Z éﬁ?ﬂ.?ﬂ,z. =10, Z Py <¢ta

3 lmp®=i, )

o

ny . i
*: JLI‘&F%'Q =5

D pi<e
n=g

49. Consider a Markov cfmi:; having state
space S = {1,2, 3,4} with transition
probability matrix P = (p, 7) given by

N R R
& JEET U L T
/4 1/4 1/4 1/4
1/3 0 /3 1/3
2. .8 12 @

Then

TAY B e

8

Lo lmpi?=0 ) pf =0

it

2. rﬂm pg’;’ =0, Z p;fgj- < oo
=0

8

ot

Y

=l

L)
e Mom g =1,

- )
4 limp =1, Zp*-jz":'”
n=0

14

50.9R Xy, Xy, Xy e wew e (1id) T

51

51,

A aneftew w (standard normal

‘variables) s ot Prfirfe 3 ¥ o wew & 2

f =k ~ ty
JEraf
Ky=20p ks
= vE S G
m-xg:{_f—’*
(Xt

o .
COATRRERXT F"'a

Fap

- Let &y, X5, Xg beiid standard normat
variables. Which of the followitig is true?

JE| )
|+. —é‘mc
Premt

_ tx =#]7

; .fu"ﬁ*'x:!_'}:' ""&.‘;.2

Ll

Jx; .
A T

A S @ e @ v g w e ww
B Ry 3 wwomR A (exponential
distribution) w1 wer e 21 www @ #

B M LwR fod wodm w B

n—m(> 0) 71 & w1t we ok 85 Wt
(>0) seat w1 e Xy, %y, 00, 2 TS B
M @ B oA weR (maximum
likelihood estimate) gy 2 :

=

2. §=Ehm

m
3 6= Loty
. § =Rt

' AR ie ;x'{i__-{n-hmlt
™

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 st the same {ime.
After t hours, n — (> 0) bulbs are found
to be in functioning state. If the lifetimes
of the other m(> 0) bulbs are noted as
Xy Xz i X, TESpECtively, then the



52.

st N Ky

maximum likelihood estimate of & is given
by

L. §’=—r'r

Ingu—--
5 FoID
2. o=l
3. B= ik zis(n=mle
1

4 H=iE ,Ia:'li'f’fi-fﬂ'.kt

wed waE agew W (iid, random

variables) Xy, Xooo, X, wET (0;, 8;)
e (uniform (8, 8;) distribution)

waf 8y < 0; YIS uvE ¥ W e e

¥ PrfeRem A W owy wemwm  wife
(ancillary statistic) 8 7 '

I mm;qnﬁmq-L

2 Bask<n qﬁﬁw-ﬂ%ﬂ

3, Mfrk-:nﬁfm
Xcﬂ}*?‘m

4. Bl Rk 1 <k o< R AXm
Amy=Xw)

Xy beiid, uniform (8,, 6;)
variables, where 8, < 8; are upknown
parameters.  Which of the fallewing is an
ancillary. s?a‘nsti{:‘?

o 20 p sk <n
Rony Tar any

2 mfﬂ?anykﬁn
; o Ay~

3- X_EL-:&}TXM forany k< n

g, T gor any kiwhere 1 < k< h
Ximy= gy : -

. U5 ATsfeas W

X~N@B,1) ~o<f<oo,d smr w
wow 6 @ slwes & ve o9 AEw wf o
A2 &7 (squared error loss) o s Al X
é?ﬂ“ (risk) kX * afan v w0 w9

L k<0
2 0<k=<l

15

3 k>1

4. kwr @Y e w98 2

33 :Eéns-iﬂmf.tlrm problem of estimation of a

parameter & on the basis of X; where.

X~ N, l}ﬁﬂd—m-::ﬂa:m Under

_:quaml error loss, X has uriformly smaller
rigk than that of kX, for

. k<0

2. D<hkict
R - ] :
4, novalue of k

. W) fawedt @ weRs (against all alternatives)

ww frera @ wars o e (equality of
eﬁ‘mﬂ}wmmﬂfmmﬁmﬂﬂ
g st wireyt B o £
T N Sy e A T G & R A

ol &) 7@ wen w4 s (Between sum
of squares) A & o UHH (total sum of
squares) A 180 7 50084 Frre Foglum
M pAE?

PlFyqe 2 15]

Plfou 2 16]

P[Fyas = 3.6]

P[Foqp 2 25]

& B =

. To fest the equality nfeftmts of 10 schools

against all afternatives, we take a random
sample of § atuderrts from each school and
note their marks in 2 common exaniination,
“Between sum of Squares” and “total sum
of- squ&mf’ dre found to be 180 and 500
respeetively. What is the p-value for the
standard F-test?

1. PlFs215]

2 Plfas 2 16]

3. PlFyus = 3.6)

4 PlFou = 2.5]

. % ur ol o wRY (random veotor)

X W wnueee ey (covariance matrix)

Lap R
B kgl Pl
o Y



o v 5 e we (first principal

‘component} & SHeY (variance) ¢ PreRa

T gL

L v o A 5749 3R T 8w

2. v® A 5/48 st B e & weg
4/3 % aRw

3.-pwm4}3ﬂﬂﬁ?ﬁﬂm&qﬁ
3/2 % ol

4. v A 3/2 % Rl e

_.Themvnnmdc matrix of'a four dimen-
smnairandnmvmmxmmf&mfm
I pp I

: ; f ﬁ,whmpﬂ-ﬂ.
£ S T N |

I 1 is the variance of the first principal

component, then )

1. cannot exceed 5/4

2. v canexceed 5/4, but cannot
exceed 4/3

3. ¥ can exceed 4/3, but cannot
exceed 3}‘2

4. vean exceed 3/2

. B 125 fenRisl o oo men ¥ n Rtk @
wived (simple random sample)

il e e i

"ﬂﬁmm%mﬂ#wwﬁmmﬁrt 11:!%

W ot (with  replacement
sampling) & mx W wwm 3R (standard

error),  wefemem,  afed (without
-replacement sampling) ﬂr i o
St ST ;

B e 2, 63

379 4. 94

. A-simple random sample of size n will be
drawn from a class of 125 studﬁrrts, and the
miean mathematics score of the sample will
‘be computed. If the standard error of the
‘sample mean for “wyith repiammem
sampl‘ " s twice as much as the standard
- the sample mean for “without
req‘.-lmﬁmnnr“ sampling, the value.of n is
.32 2 63
3.7 4. 94

57, yw Afew =t R A R wEm BB (eror

degrees of freedom) 30 81 a Pl . st

57,

(treatment) # fy wews wekr W

{treatment degrees of freedom) Bt 2
.l 4 A
3.6 4 7

In a Latin Square Design the “error degrees

lof freedom™ is. 30. The “treatment degrees

59

60
apm (0, 1) W s (uniform on {ﬂ 18
o e Z =max (X,¥),W = min(X,y) &
= Pz~ W) >1/2) = we g

. Suppose that [ 3¢ | + | 2y] < 1.

3.1/

of freedor” for any treatment is

1.4 2. S
3.6 4. 7
i | 3x |+ |2y < 19 et
e+ &y Twww A ¢

bl 2.2
3.3 4, 4

Then
the maximum value-of 9% + 4y is
o | 2
3.3 4, 4

. TF i mﬂ{m&ardfmrdm; o W e

SuEr T & oA e B % wer 53 6 @

Sra @ e atw E awhn o X o )

afpy s o ame s B Prefiy T T ge

AwBﬁHmﬂﬂﬁmﬁﬁﬂ
A={X v e v £)
B={X® 2am o wad o9 4

L. P(ANE) =D

2. P(ANB) =1/8

3. PCANB) =114

4. P{ANBY=1/3

A standard fair die is rolled until some face
other than 5 or 6 turns up. Let X denote
the thccvahmofﬂmfagt toll, and

A = {Xiseven)and B = {X is at most. 2]
Then,

I, PLANB)Y =1

25 P(ﬁﬂ E) i ) fﬁ
3. PANB) = 1/4

4. P(ANB) = 1/3
W X w Y s g (d), 9

112 2. 3/4

4, 213



62, 3R aln) =

60. Let X and ¥ be i.id. uniform (0, 1) random

variables. LetZ = max (X, ) and
W = min (X.Y).
Then P((Z - W) > 1/2)is

L1/2 2. 3/4
3.1/4 4 2/3
HEMPART C

Unit - 1
61. aftccfn} (f: R R f o wom o &

forerd T 0& s wquay (compact set) K
W W feme & W ) = 0vx € K€}
w& (x) =™ vx € R ot Prefafe 4
A/ e wEm g ?
l. s ARYH f, -+ g A (uniformly)
Wﬁﬂmwm}mmaa
2. CARYA f - g 50 (pointwise)
wiw W e v () e anien &y
3, 3R C(R) A yo wiamw g 9 R
“afaRa (pointwise covergen!) *aw
g @ el i ganilormiy
covergent] i B i
4. C.l) o wd A . & g
o Semare e :

S Let C.(R) = [ f: R — R | fis continuous
and there exists a compact set K such that
flx)y =0 forallxe K Let gly) =
e~ for all x € B Which of the following
statements are true?

1. There exists a sequence {f,} in C.(H)
such that fi, -+ g unifarmly’
2. There exists a sequence {f, ) in C.(R)
-such that f; = g peintivise
3. If a sequence inC,(R) converges
pointwise o g then it must converge
‘uniformly to g
4, There does not exist any sequence in
C:(R) converging poiniwise 10 g

Zn
bn) = 10%10g (n}

mtﬁu

c{n) = ;‘;;311 k

ﬁaﬂ?‘\ cifiriten @ T
m@"mmﬂ@n&m:ﬂn]}c{n}
1 wafEd w9 & 02 g @ B b(n) > eln)

‘8141 RISEMB—4BH—3A

17

3. e s W a0 @ B b(n) > n

&, wfET w1 @ RS 0@ B aln) > b(n)

i ﬂ(ﬂ) B m;m i
b(n) = jﬂlm.]ﬂg-(nj

t{ﬂ] ot ﬁ:ﬁ-’ﬂ:

which of the fpi_lauwing statements are true?
I. aln) > cln) for all suflicionty large n
2. b{n) > ¢(n) for all sufficienty farge n
3. B{n) > n for all sufficiently large n

4. a(m) > b(n) for all suficiently large n

FRoRf) = s ab eR 520

g aRwR b & P ¥ @

P s e _

L.asb®mhad & fowa R 3wl
weia st (compact interval) 97 B
[ #wd w (uniformly continyous) % 1

2. war £, B s s we (uniformly
continuols) wur aﬁb*ﬁﬁrﬂﬁﬁ-‘w
uftwg (bciundedﬁl

JFE fomgb=00 R R W
wred wan (uniformly continuous) &1

4w f, R R 9w e (uniformly
f@nthmu}#m a=0b =08 W
aawﬁﬁ;(mbuunﬁedjm

s et f B R be given by

flx) = *——'* —=i0,b R, b= 0

Which uf' tl‘re following are true?

L. [ is untformly continuous en compact
intervals of B forall values of aand b

2. f isuniformly continuous on. B and is
bounded for all valies of a and b

3 fis umﬁanniy mmmuaus o B only if
h=0

4. f is uniformly continuous on R and

unbounded if & # 0, b#0

o X
= Iﬂzdsﬁ’r?ﬂﬁmﬁﬂﬁ?ﬁﬂm
m_'&
i 08

2, auw ufhg weu f



3. logle) =1
4. sinfa) =1

64, Let
e
a=h n:’dt
Which of i'he following are true?”
dat

L. " uq:?

2, @ is a rationial number
3 degla) =1
4. sin(a) =1

CPefalm AW # S wed ittt
i (bourided Vanmnnn)wqfawg?
XE(~1,1) % fm x* +x41

x € (=1,1) &Ry t‘an(

X € (—mn) & By sin{)

i xE(-—l 1}#?&@6 — X2

- Which of the following functions arg of

bounded vanaunn?‘
Lox%4x+1forxe(—1, 1)

2 tan (%) foree (<1, 1)
3. ‘sin (E)fhr X € (=m,m)
4. T=%forx & (~1.1)

. B ATEE wens (real numbers} 9% 1

SR (matrices) B wemn @ M, (R) @
Pefin ot £ 2 on gRedn TR BY 8
:m#_a@ﬁhwmmm
x-EE“:_-’c‘E%m

Mo ()~ B2t £(4) = (42
f o () u{w (A%, x)

A e 27
f%m{hm}h
2 s (differentiable) &)
3. [ wwa @ w saeein ad
4. f auRwg (unbounded) 21

- Let M, (R) denote the space of all n xn
real matrices identified with the Eﬂﬂitdmn
-mﬂ - Fix a column vector x = 0in

Dcﬁni:f M, () — B by f(4) =
{A*x ), Th

18

67,

07

68,

9.

AR L fed —

v f 1slinear

f is differentinble

. f iscontinuous but not differentiable
f isunbounded

-ii.l.;.r T =

b e I [v]Ts W
Eﬂ!ﬁim‘rﬁﬁfﬁrﬂmﬁﬁﬂyﬂm;?mm.-
i mE LOR R )= Y
mmﬁ e s
f@ﬂ*wmm
2; m‘ﬁyERmm;Hﬁ(x,y}
RN{O} 92 o &

B WYER*%}'H)GXJ}?

RWWE‘I
4, m~ﬁﬁm=ﬁﬁgwrmﬂ=ﬂ€rﬁ|

For. any y. & B, ot [}r] denote the grestest

‘integer tess than ‘or eqial 1oy

Define f:R® - Rby fx,y) = Then

L f s continuous on R

2. for every y €W, x = fxy) i
-r:ummutaui on R0}

3. for f;\rcry SE R wa{x,y) is

mntmunus on &
4, fis continuous-at 1o point of R*

. TS A (real RUmMbers) @ 9 s

&= (ay a,..) B R X 2% a, | whiry
{mnvwgeaﬂ B W wiEw WP (vectar
space) w1 V9 Pt Sidme a1l ¥ —
1 w5y 1airt E“IﬂﬁfﬂMﬂml
oS
1 F#ﬁaw(ﬂﬂ JEE
& Vﬂﬁﬁﬁﬁﬂ’m{ﬁmtadlmaﬂsmnaﬂﬁl
3 Ve o msi Wi e
(countable linear basis) # |
4. vaamplmmmmél

Let V denote the veetor space of all
‘sequences @ = (a;, ay, ..

) of real numbers
suchthat 3 2%a,: converges,

Define 1l 1V > Rby flaff = £2%a,].
Which of the following are true?

V contains only the sequence (0,4, . )
V is finite dimensional

. Vhata cobntabie linear basis

V is a complete nocmed- Space

Hﬂ‘lfﬁfh{ﬂmhﬂ GWMM{Fmt&
dimension) n o3 & witw Hitte (vetior

-spm}z‘erb’qvwﬁw?ﬁ&ﬁwm{

8/11 RISEM8—4BH—38



{linear m';femtmnj B Reest ey
a7 (eigenvalue) |81 o ot 9

M%ﬁﬁﬁvwﬂm't#
-..?—J:[‘i

2 (r-1rt=0

3 (-=-r=0

4 (r-bfr=o

69 Let ¥ heawi:tt:rsmtemerﬂwh
dimension 1. Let T:V 4 W be a linear
transformation with only 1 as mgemaju-z
Then which of the following must be true?
[. FT=i= ﬁ
2. (T=IP=0
i (r—iyp=0
4, (r—1p@r=0

70. 0 Aww (5 x8)wreE & fomd fare:
wEw P Ax =0 #® & @ oule

{ucewr space) @1 R (dimension) @ &
= W B A

I. Rank(4%) <3

2. Rank(4°) =3

3, Rank(A®) =2

4. Deria®r=10

0. 1 A is.a (5 % 5) matrix and the dimension

af the solution space of Ax = (0 isat least
two, then.
b Rank(A?) < 3
2; (Rgnk(A*)=3
3. Rank{A*)=3
4 pet(a%) =0

L AR R A e My(R) ® foie A% = 1, B A
L A afrs agge (minimal polynomial)
;ﬂ s (degree) #aw 2 8 did

2. Aﬁmﬁwﬁwﬁmm
e T

3, .m?ﬁﬂQ}!axa,ﬁmlﬁ——'fa*a

A TS (uncountably many) SR
(mmm]ﬁ%ﬁ Wﬁ‘:ﬂgﬂmil

70 Let A € My {m bz sugh that AE il
Then
1, o polyndriial of A can only be
o drgree
2 miinpeal polynomial of 4 cain only be
of degree 3

3‘ 'ﬂﬂ‘ﬁd’=£;ﬂ G'l'.lqi-'_-" _Itﬁga e
4. there are uncountably many &ssausf;.rmg
the above

n. #ﬁ.*awﬂ:nznw?m:: 1), Br R
AR = AR e, = Oy, A g B
n mmw{m@nm watrix) & Oppn
WHE 1@ v e (zero mateix) @ Prefie
Eaoil -

A i R

2, tA-Tt 4 120 =0, wEE ¢ = Tr(4)

3 @2 Td 4 12 =0, o o = = Det(A)

4. A2 =TA+ 12 = 0, walE A awge A w1
v B A (eigenvalue)

1 HF k7

—_—

T2 Let Abe an nox n miatrix (with n > 1)

'ms‘ﬁmﬁ AT =TA+ m!nxn = Oms
wheu: Tissery and. Oy denote the identity
matrix and  zero marm: of order n
respectively. Then which of the following
statements are true?

A is invertible A

02 7t +12m = 0 where t = Tr(A)

d* = 7d 412 = 0 where d = Det(4)

4 AE=7it1z= ﬂwhcfni.. fs an igenvaive

G

o

73 apiee et (real numhem} Gl
6B @y A W aﬁﬁwﬁnﬁ TS
{nhﬁmctmshc polynomial) (x — 3)%(x —
2} sfers mgme (minimal polynomial)
(2= 3x—2)° i o A 1 snda i
# (Jordan canonical ﬁnnnjwﬁwt"

5 0.0 0.0 0

83 0 & 6D

4 g8 21 3D
g0 ¢ 2 1

0 6 0 0 %
00 0 0 0y

30000

2 0 2 1090
} R
6 00 2 0/

0 0 2



30 0 0 6 0
03 0D 090

3 8% % T A
B o T J e T T T
TS R A

b+ B <
73 X 00 B0y

B =3 000 8 g0

4 9 8 2 1 @ §
- 0 AT Y IS (R
S+ PR 1 P = S TS !
00 0. 0.2

73, Let A ben (6 % 6) matrix over R with

74.

characteristic polynomial

= (x =3P {x — 2)* and minimal
palynomial = (x —3}{x — 2}2 Thien
Jurdm canonical form of 4 ¢ can e

1
2/

ﬁ::n_’u‘ Scococoh foocoo b Cooood
COCOWm OO0 wNS DDoOowWS #uaqm_q
DONHEO OO -S0D DONS QD OO S

CTEONSCCODONDO SCOONED DET NG S
ONOoCOD CNTSOOD ONDOE D &b v o0
ik

o A wEfe (inner product space) V
4§ IuS! vE SyEgeEn S w8 g wah
V ow sftm @ e (metric) g

gfeifin widafs (topelogy) # o wqen

§ @ waw (closure) w1 § 71 Prefi B e
W iefm A 2 7

20

74,

75

[ R L

L, §=84)*

S =si

span (8) = ($5)*
R ((‘Si}l}i

Let ¥ b an inner. product space and § be a
subset of V. liet § denote the closure of §°
in V¥ with respect to the topology indeced
by the metric given by the inner product

Which of the fallowing statements are true?
A 0

2 8= (s
3. span($) = (s*)*
4. 5% =(FH4)

12 0y
i A= (ﬂ 1] v—z)ﬁ
D a4 17
axyzER $ feg
A

Qx.y.2) = {xy:}ﬂ( )E’I‘ ot famfat i

Z

Bom R ?

1. Benfia w9 (quadratic form) O % Bwrd
Hiftrs smwEsl (second order partial
Wm}ﬂwm[mﬂx}uﬁ
B

2 Eﬂﬁtﬂmﬂ{qmd:mfwm}qmm
(rank) 2 #1

3. fewwdi = (quadratic form) G o1 e
{signature) (+ + 0) 8

4, Wund w9 {quadratic form) @ %1 a9

ﬁﬂﬂmﬂﬁﬂ{x,xx}*ﬁ‘ﬁ@ﬂ
Wl £

, S S _ _
CLet A =--(Er- 0 wz):_anﬂ#ﬁm}fﬂr-

RO
LKIER

. - 4 A
Qy.2) = (Eya)a (}-)
‘Which of the following statements are true?

1. The matrix of second order partial
derivatives of the guadratic form @ is
24

2. The rank of the quadratic form: Qis2



76, g@'@ﬁ a €’ & fa S, ey 3 oftnfs

6.

7.

7.

Sl

bl ol

3. The signature-of the quadtatic form @
s+ +0)

4. The quadratic form @ takes the value
0 for some non-zero vector {x, v, 2)

{{}:y,r}emalx +y vzl =g?
ﬂﬁﬂ"‘— lﬂ Sa ﬁmﬁmﬂﬁwmﬁ‘r‘

1. E® a#'r uﬁnm (Lebesgue measure)
g

2. Ewn v gwrsn after B (non-

empty open) &1

£t wfom (path connected) €1

ES &1 wifde (contain) 94 9rd widl

faga a4 (open set) @7 #m uiamT

(Lebesgue measure) & L4

Foreach o e W,

lei S, = [(x,3.2) € B? | x* # 2 42 = o),

Let E= U S, Whichofthe

following are true?

E contains a non-empty open set
E is path connected

Every open set containing E° has
infinite |.ebesgue measure

Prfafg 4 @ w1 R /W Y W
'{mmumhie}t

{. R4 {014 cafta wh sae =

2. K% [0,1)% ofemfea wh wael =1

3. N & wfl oRfm sl (finite
subgets)w oy

4. N & o ywgsl W weE

Wh’achofmcl'nﬂmdngmsm
uncountable?

The set of all finite subscts of B
The set of all subscts of B

The Lebesguie measure of E is infinite

' The set of all ﬁ.ummmfmﬂm{{l 1}
The set of all functions from N 10 {0, 1)

21

78, URA = [Lsin[) | e (o 3)}3‘:#1
ﬁcﬁﬁxﬁ#ﬂmwmww e
L wfin = 19 e sup(d) < .+—

2. wiin 21wl mF[A]::--———

b
3 R

3. saplA }:.-= 1
4. inf(4) = ~1

78 Let A ={tsin(3) | e (0 )] Which
of the following statements are trug?

B

g

.mpg,-&'} < ;'*: 4'-.;‘; foralinz1

: S _
inf{A) = = E-fwsaﬂ nzi

supl(d) =1
inf(A) = =1

Unit-2

79, v wifufre wite (topological space) X @
wmwaaw%&wma?

. g X\A w8 o e 79 (nowhere dense)
B ot X % A e {dense) @t

2. = X A wwm d @ XA B8 A e

3.

4,

T g

‘@ X\A 1 s (interior) Rew & A X
Ay :

afe X A A W A @ X\A W W
(interior) e gm)

| 79, Let X be a topological space and A bea-
non-empty subset of X. Then one can
conciyde that

I.
.
3.

4.

Ais densein X, if (A\A) is nowhere
dense in X

{x\d}u nowhere dense in X, ir4is
dense in X

A is dense in X, if the interior of
(X\A) is empty

the interior of (X\A) is empty. il A
isdensein X

8. ﬁﬁiﬁ'ﬂﬁﬁﬂ%mﬁﬂ#?

2.

. mE wed e i (compact metric
space) Yt (separable) 0 T
Uy oa i ke (X, d) i

o giw d fafr (discrete) W A
A |



3 ek quEsTiE gt TR iy
T (second countable) B &)

4. vEtw mm et et e
(first countable topological space)
Fmt‘j“f’“ ot

86, Which of the f‘dllnwing. statements arg trie?

1. Every compact metric space js

 separable 4,

2. Iamerrie space (X, d) is separable,
then the metrie d is not the discrete
mietrip ol

3. Every separable miefric space is second.
countable ' _

4. Every first countable topological space
15 separable

81, Frefirfar 49 sur s 2

L v gl arw (intepral domain)
AN (subring) B g ok v
B |

2. afgdy ey W (unigue
factorization demain) st awesrs 4y

3. gsy g ot {principal
ideal domain) 21 e v sy

4. Tyl s (Buclidesn domain
W T W'%??‘%ﬂﬂ'ﬁ‘ﬂ Bttﬂ-‘!fl}

81, Which of the following statements sre trise?

1. A subring of an integral domainisan
mtegral domain -~

2. A subring of a unique factotivation
domain (UFD)isaUFD

3. A subring of principal ideal domain
(PIDYisaPiD

#: A-subring ot an Euclidesn damain is an

Euelidean dotmsin

82. 98 f(x) € Efx] v v TR (menie

polynomial) 1 6 f & 961 & wre % wp
gl Gl

I AT Sodag dwen by
2. AR U E & o wuiam oy
3. @ yRe (ENQ) U2 & o 2 2
4 (Q\ZY A B 2w 2

2

82 Let f(x) € Elx] be 2 monic polyriomial.

83

a4

B oLk

Then the roots of

I, canbelong to Z

always belong to (R\Q) U %
ahways belong to (C\Q) U Z
can belong fo (G Z)

« PSR A N S e wm g 2

1. '.711!-"ﬁﬁ‘g-'lﬁif.{-ﬁs_g‘it&.f'wi&};ﬁ-_-w
HHE (multiplicative group) wiz i
(eyelic) srar 2 Pl

2. v w89 (fnite field) w1 e

. ¥ (additive group) s wfim o 2

3. A vd et S 1 A

4 % 3 ek W w1 3 3 o o

ST e (e 8 isomorphic
fields w1 T wemse) 2 ulenfe g 8

 Which of the following Statements are true?

1. The muitipticative group of 2 finite
field is always cychic )

2, The additive group of 4 fikite field.
is dlways cyelic

3, There giﬁﬁ--a-.-ﬂm:c-ﬁciﬂ:n'ﬂﬁny

given order
4, There exists af most one finite field
{upto isomorphism) of any given ordet

G SRR e JiC oy aevla e

(polynomial function) @ Sl

e e
HEI (power series expansion) fi(2) =
X5z —a)" 4 s 9 a9 v n %
Pra, =08

gl i@ = w0

w9 MR Bl G = M

4 T B A ] we e

It < Miziiery

Lk ad

+ Suppose that £1 € - € is an analytic

tunceion, Then £ is & polynomial if

. for any point @ € €, if

B =E ez = a)" s a power
serits expiansion at a, then @, =0 for
at feastope n s

- gl F )] = M fur some M

4 1fG2N = Miz1™ for [2] sufficiently
large and for some n

ek



85. vw B Yl suyea open conmected
subsety B.C T o £ = (&, 20,0 2.} €0
difoie 38 fr - oy we v R B
fiar) ST Gralytic) 1@ f @ W

1. 0w f w2
20w f oz (hounded) &
2, mﬁfﬂ?mz‘,wfﬁﬁﬁﬂﬁaﬂm
(Laurent series expansion)
L G (3 —;-fj)m il
= —1.; _‘“2:“"3;‘:.- "q}ﬁ“‘]? .ﬂ.m I'ﬂﬁ]
Ay el | T gy TR f e A wyr
{Laurent Series e?tpalmnﬂ}
Emezﬁm (3 ?;} L iy = 0

85, Lat £ bean open connceted subset of €.
Let &= {z,25..,2,] S0 Suppose that
£ n—*tmafﬂmm&ﬂﬂhihmmmm is
analytic. Then f is analytic on 0 if
L. f is.continuous on O
2. f 15 bounded on 0}

3. for every J, il Tne T (z ""-"j} is
Laurent series expansion of f at
thenay, = 0 for m= —1,~2,-3,.

4. for every Ji if. Tmentim (2~ 2)" s
Lautent series expansion of f at Z
thena =40

Bb. vt fx) =1 mod(x — 1}‘-‘-‘ fix)=
Omod(x — 3) & wge v gﬁf%m‘fww
mrguﬁfsx}%mﬁsﬁ et
o) e A o e e Y
I S
2 $uwa t;ﬁﬁ t
3§ Wi st ey 2
4. & amfiiag mg;mﬁ’r'ﬂ%l

86. Let § be the set of polynamials fx) with
integer coefficients satisfying
flx) = L mod{x— 1)
f(x) = 0mod(x — 3)
%p:h of the: Fﬁllumag smmmm ane T.ﬂw?
I. $isempty
2. Sis 4 singleton
3. & Is a finite non-emply set
4. §is countably Infinite

23

87. ﬂ&r‘:ipﬁr’:wﬁrﬂmﬁwm‘r
freftg v o &
L. G e e wE (eyelic groug) &
T e & ewie (isomorphic) #)
20 v R ufea wae H R
Tor® B G W M G s
s (onto: hﬂmnmmfphism:r
- ity e &)
3. G e ot w4
4. O P aftel S wnmeE w
(G ) o o s s
(nontriviat hamomorphism) wRsRs
St |

/87, Let G =8y bethe: permutdtion group of 3

symbois Then

1. G is isomorphic to 4 subgroup of a
eyelie; group,

2, there exists a eyelic group B such that
& m.ips; homomorphically onta H

3. G isaproduct of cyclic ¢ groups

4. there exists a nontrivial group
hgmamﬂrpmsm from G to the additive
Emup (Q, +) of rational numbers

=$S.WH1¥E$%!E|G|=%E|EF¢HMK

mﬂﬂmﬂﬁfﬁﬁ%f&qlm-uw
IK) = 164

1. Hak={e}

2. HAK={e)

3. H K s (Abelian) 2

4. HORSEA (Abeliany =6 §)

88. Let G be agroup with |G| = 96, Suppose

Hoand K Wpaurﬂ with IHI =12
and | K| = 16. Then

1, H‘nK==5E&‘}

2. Hok ={e)

3. HnKis Abelian

4. HnKisnot Abelian

89, ﬂmﬁﬂ«ﬁmﬁxmmmﬁ ?

L. @f¥ {a;} ofta@ (bounded) & ot gwrd fgs
ahipent unit disk) m o
mmmlm; : aﬁ““ﬂ

2, R yE m*‘wﬁﬁ@m {ogren unit
disk) vt wn feains v S gt o
it L) oo o R wm



24

3. Dy Al WA (power serics
functions) flz) = Y5 a,z% 3
g(z) = 55 by z* R sz B
(radii of convergence) | £, A
f - g wd P ufiban (open umldtit}
W o W AW (power series cxz®
2t ooy e v | by

4. 9% f(z) = E;’akz*whxiﬁrﬂﬂfﬂ
(radius of convergence) | @Al 1=
{zec| 1z s 1) w £ mm

. Which of the following statements are truc?

L If {a} is bounded then £ a,2*
defines an analytic function on the
open unit disk

2. I E§ agz* defines an analytic
function on the open unit disk then
{a, } must converge to zero

3. 16 f(2) = T5 a2 and
() = T§ bz* are two power serics
functions whose radii of convergence
are 1, then the ‘p‘l‘Od‘th‘E f-ghasa
POWET SETICS mpmmntﬁtmn
of the form 3}," cpz® on the open unit
disk

4, [ff(z] Eﬂ. a;,,z ‘hasa mﬁm&ﬂf’
convergence 1, then f is continious on
a=fzec| |z <1}

90, g famm AfEET (open unit disk), R

% 0eCe ® D 9 Frefe fifm o
wmrn—btm{ﬂﬁf=u+
4r ﬁﬂiﬁiuquﬁ#fﬂ?ﬂﬂﬁﬁwa
FrealrE writ . Prefls w1 f(z) =
Y, 2" Weld # AT A9 {power series) B,
# f v 3y we g uf

1. favafsd

u(lf2) 2 u(z) vzeD

i (n € i | &, = 0) smftfi #)

D # o 4z 9B (closed lonp) y & iy
M aeD, oz 128

ryan _
_I'P ep 0 2

P e

. L B be the open unit disk centered at 0 in

€ and D= C be an anglytic function,
ket f=u+iv whueu.w are the real and

imaginary parts.of f. I filz) = Yo" is
the power seriesof f. then f is constant if

l. fiisanalytic
2. u(1/2)2u(z) YzeD
3. Theset{n € N|a, =0} is infinite
4. Forany closed curve y in D,
% =0 Vae Dwith
lal = 1/2
UNIT -3

" :
Plx) = “I'J; K(x,0) () dt,
 OBsxsn

sl Lfsxeost, 0sx <
Kix,t) = [cusrslnt fSx=nw

'E,Q‘Iargﬂ {mn-mwal}ﬁi%‘?‘
I

Lo [n4d) =1 nen

34t -1,nEN

4 Z@a+ 1) -1, neN

91. The values of A for which the ftrlluwmg

equation hasa non-rrivial solution
o) =1 j‘ Kty $(8) dt,
0

D=sx s
slnxm:-t b=sx=1t

wm.x'{x'ﬂ nsrsiné, t<x<mw

(ﬂ-+ y'-

2. nt—-1, nen

3. 5{:1-1—'1]'2'— 1 nel

4 2@r+12~1, neN

02 uf¥ uw e Al L (simple harmonic
oscillator) cal Eheterm (Hamiltonis i}

Hip,q)= -—+ q“ M H S w
FrnE L agmng:m] A A g



92.

93.

93,

94,

L L=Zmg? —Eq?

3 s ;?_n.tq‘ == +39°q)

3 L= %m'¢2-+ 1;-:;2

4 L=1mg® +E@ +3¢%)

The Hamiltonian for a .ﬁmpla harmaohic
escillator is H(p,g) = A i ~=~qr2 Then a

possible Lagrangian nummndmg to H
can be

S e
Lo b =gmg* ~zg
2. L=Ima® (e +39%)

e L e
3 L.n_z._m_f.- -f_-gq

4. L=3ima? + (g% + 3¢%)

1[:-'1 ey 4 26 + y)dx
mﬂf}r{mg 3) =1wy{ﬁjmt L

U W (admissible extremal) #
I, 4 —e* 2, 10—g?*
3.6%=2 4 e* -8

The admissible extremal for

5 Bl ) BN T
Iyl = L fe Ryt 4 Dek (i 3l
whemy{lﬂg 3) =11mdy{ﬁ}lﬁfmm
Lo = 2. 10—

3, #T w2 4 pirg

Tl = ff v xydx, wats

¥(0) = 0, y(1) = 17 [ ylx)dx =08,
TR (extrental) € '

) 3:;*‘ 2x

% 8P -9+

30 fxt iy

A =tk “m 5+1ax4+4ﬂ“£

$/11 RISE/ 8—4BH—4A

5

94, The extremal of the functioral

Iyl = f ¥ dx

subject to y(ﬁ} -, y{‘l} = Iand
j}, yloydr =045
3 =2y

2 B -9xiian

5. 2
'.1;.‘ ye 4_ e i
R BRI

(i

. 2 Fabgmthr o : 5
#0023 [ feos cose ~ 2sinx st 010 e

ﬁﬁxﬁr

PR AP I g

1B maemmmﬂm
B RE

£ Aﬁﬂﬁwmﬂﬁmwﬂm
e B e g

i EO5TX )

3 AER @ 3w aE B By wuden ghem

® e B wE vn O avw, o R 2

4, AR # mu 9 @ Gy wndw

T @ e =

. Congider the integral squation

Bix) =4 r [cas cost ~ 2sinx sint} $(t) de
= ] FhE
+eos?x, D=x=
Which of the following staterents are true?.

1. Forevery L € R, & solution exists

2. Thereexists A € R such that solution.
‘dees not exist

3. Thereexists Ae R such that there are
more than one but fnitely many
solutions

4. Thereexists 4 € R such that there are
infirtitely many solutions

96, v i o a: 0, o0) o R 1 e
bl

dET A E?

¥ fgf%; o x.Ir{:.r}. x.:‘ 0, y{ﬂj =y # 0



97,

97,
o

5

2

i F g 0 3
2 *‘.(i-.'.z_'_":"'z'
s

&

26

Lot [ la)tdy <o, gty
i {bnunded}tl

Z a“&f la(x)dx < oo, 8 o ¥
Hm:,_.,. ylx) st 7 &1

3, o lim,oalx) =1, #a
lim, [y ()] = oo 8m |

4. B limy . alx)=1, B ar ¥
T (monotone) ¥t |

. Assume ﬂ"i.'at a: [0, nu] =+ R is a continuous

funétion. Consider the ordinary differential
equation

¥} = alx)y(x) x> 0, ¥(0) = y; 2.0. ;
‘Which af the following statements are trug?
b Af J_‘“’ fa{x}lde < o, theny is bounded

2. If _f' la(x)fdx < oo, then limy. y{x)
Exiits

3 1 Hmyioalx) = 1 then
lim, . ly(x)] =

4. 1 !me_,wfafaé]"ﬂ 1, then v is monotone.

ﬁu(x.t)wﬂaﬁwr
By E"“u |

Tl L':-c:xf.l >0

ulx ﬁj =1+x+ sin{*rrx] cos(m x)
u(l, ) =1, w1, r}—z

o1 & B

()2

2 w(id)=3

& u(##"% §+3“-
2

) - I _' “*ﬁ
LA ( ) 1]..== A 3
i u(x, t} is the sclution of
pis a s 0<x<1,t>0
ulx, ﬂ} =1+ x + sinir x) cos{m x)

) =1, w(lt)=2
‘then

I - f"_.l.) =,='
b u.«z‘x

0 L W
3, .‘.‘_(4:;)" o f

9%,

o8,

99.

_Eu

Let a bea fixed real constant.

ufr)=isie

w5 P avvoa € R m:mﬁ%%
¥t aEFs wheo

ot aﬂ-—ﬂ YER £33 0Pms amwe

G u{x,ﬂ} =uglx), ¥ € B & oty ot u,

Y A e B e

sy weE W frew iy
51 b fﬁﬂ‘r efae we (hounded fanction)

o R By wtdan sty @ R
W wEREg (unbounded) €

Syl wg T HEE YRR (compagt set) &

wET I A wEs e T S0 3
A TER @R (compact set) Koo R
T & S ox @ K @ B uleT)
-l

& Cirn R RE i e ST

L Siwen & e S, arecy 8|

2. §; ates, At wer A
3 S wuem g 3l S, wa )
4. 5 9t 8 atal amcm 2

Consider
th?.' i r&t order pan:m# differential equnnnn

."&?+ﬂ.- —ﬂ fEﬂ.thu with the

mnitial data ulx, 0) = upla), x € W where

g 1S & continugtisly drﬁ'ﬂfﬂn'&?&hﬁ.‘ function.

Consider thie ﬁ:;ﬂcmnfng two statements.

L There exisiy 4 bounded Fanction ug for
which the solution u is unbounded,

Sy AF iy vanishes outside a compact set
then for sach fixed T > 0 there exisis a
compact set iy © R such that

 ufx, T) vamishes for x & Ky
whieh of the following are true!
.8y tstrueand. 8 i false

2 Sy istrse and 8, is also trie

3, 5 isfalseand Syistue

4. 5 is false and’ 55 15 alm false

v amrdeii grere (nonesingular matrix)
A= L+n+g,mm U wr o B
MY (upper triangular matrix) 7 3w Sgw
are (lower iriangular matrix) e fwe
@ i it T b v D v Rt o

‘(disgonal mairix) & Rm w8 oR
Ax=b% Ew W x" g Reln B aw o

W< 1 % wer mm-elem o o
{Gmﬁeufel leration mqthed}

SH1RISENE—4B H-—48



99,

100. 3

100,

im.

ol g p e k=001, X
wftf (converge) B4 OF e TR H i
i
L =i+ )
2, (L)

3. =D

Ft". _(L = BJAIU

Assume that a non-singular  matrix
A=1L+D+U where L and 1/ are lawer
and upper triangular matrices re&pmwﬂ}f
with all dingonal entries are zero, and D 15
a dingonal matrix. Let 27 be the. solution of
Ax = b, Then the Gauss-Seidel iteration
method xU*) = Hx®) ¢ e,k = 0,1, 2
with I1Hl < 1 converges m x pmwdcri H
is equal to

1. =DYL+U)
0 (D4 LT
3. =D(L+u)?
4, -*(L—D}‘*‘ﬁ'
sy iy HEEE ffh:rward difference

operator) ¥4 wew sivpfw B AU, =
Uﬂ+1“Unﬁ%#%mWW“
.{dtffmnce equation) @ TE W B
aftez (unbounded) € ?

1. AU, — 34, +zu,.=a

2. B, + Bl + 2l =0

3, AU 2&”,.+2{.fw=ﬂ

4, BUnsy — 8%, =0

The forward dtf’ﬁumﬂcﬂ operator is defined
a8 AT, = Uyuy — Uy Then which of the
following d:ffm gguations has an
_unbnundﬁi general solution?

L 820, —3auw+zu =0

2. AU+ By + Uy =0

3 ﬁan — 28U, + 2‘-'.51 =0

&, BWay = 388Uy =0

*E" B 22: T}‘

2 = 3x -8By

wmﬁm fam (0;0) @ s ¥y & 7
1, e s Ry g (asymptoti-

::athr stable node) 2 |
2 e érﬁm s {un$tnbie riode) &1

2

b
.

3, TE s R @rd! {-ﬁsmp'bmi-
cally stable spiral) 21
4. av iy gae {unstable spiral) €1

101, Canmderr the system of differential equations

---=Ex Ty

& = 3x -8y

' Then the eritical point (0,0) of the sysiem

is an

i my#ﬁptatmﬂy stable node
2, unstable node

3, asymptotically stable spiral
4. unstable spiral

102, wed-sgdm sy

+% 0 yi0y=0 73 ym=10
n};ﬁm}'ﬂﬁm y{i?mztrfaﬁ s
wﬁ'éfr%'?
|y ety (countably many)
wftveirg =7 (characteristic values) £1°
o anrordr (uncountubly many)
it e £
3; mmmmmmmm
wwm @ s (0, ) % w5 [VA] -1
.-th
4 m%afﬁmmm
:aﬁirwm{u ]ﬂ@[ﬂj
!

R

102, Consider the Swurm-Liouyille prﬂhiem

¥ 4 dy =0, y(0) = Qand y(m)=0.

Which af tha.. following stajements are true?

1. ‘There exist nnly countably marny
characteristic valugs

2. There exist mmumably magy
charw:tmsh: vitlues

3. Each characteristic function

corresponding to the. characteristic

vatue A has exactly [VA] =1 zeros in
(0,

4. Each charatteristic function coitespond-
ing to the nha:actq:ﬁw value A has

exactly |V} zeros in (0, w)



Unit -4

103, ywer Xat we M /M /1 R AT AT
T R ol A< 52 fra i

Frefattn & @ am w7

Vo ot amet ox wftrear 4 o sy

2. sl & wftw it s
Sl + 3 wer w9 et e
o 2 ..

3. wEw o R o g

4. F® twey o By A ars! o
Ten @ Ly A Frefan e o
# limese P > 0) = & gy

er 2 single: server MM/ quede

with arrival rate 4 -aaa‘d"sr._‘-':n‘i:-;;e”-rﬁ_té- i

Further assume that A= . Then, which of

the following staternints are trige?

I Queue length becomes 0 in infinitely _
many time intervalg with probability. |

2. Queus length becomes 0'in at most
finitely many time intervals with
probability 1 _

3. Steady state exists for the queue

4. limeu B(L > 0) = i: where L, is
the niumber @at'_:eusmmers-ip__ﬂ;_; system
attime ¢ ' -

104, srretr [0, 14 20 30 01 5, 2, s
@ i e, ner 52 = f'f(i'i.“ ta

& .
I AR | Sswr 0.3% 02w T yfm

o atw 0.5 € w81
2. 1070w 1 3 99 B o B9 ov 52 meem
)

3. AR ve B vt sl e 0.5
et P e S
|

4 SfRi-i)

104, Lt 23, X5, .., Xz be 20 observations in

the interval [0, 1]. Let % and # be tha
mean and  the median of these
observations, and fet s = L¥(x, — 2)%.
I, 1615 abservations are smailer than 0.3,
then ¥ cannot exceed 0.5
2 5% will be maximum if 10 of these
ebservations are | and the rest are 0

2B

A0S,

105

b6,

106.

W £ F P

3. Ifall observatians EXCEpt one are
smaller thian 0.5, then ¥ cannot be

. smaller than

4, sf=2(1-%)

Ve Wil A awreer g a4
FEE A ¥ wfvema (with replicement) 2

wires  (simple
£ e w1 s
o R AR s
T ¥ T 4 g @ 2 et

safeeers, & S Wefiow sy R s e

o W stwe Sd @ £, 2 PeRe By

random sample) foer |

Fre A Qe 87

Lo (% + /2 = v (variance)
(3%, + 32,)/5 # wuon & afow &

2 (B +29,)/3 w1 g :
(28 +38,)/5 & wawn  sfre £
Ty 4 %5)/2 w1 v (2%, +3%,1/5
# e o '

4. (24 225)/3 =1 wereer
(2% +3%,) /5 % weeor % wa 4

3

A statistician has drawn a Simple vandom
sample of size 2 with replacement from 4
‘bays with distinet heights. Let %y be the
sample mean of their heights, Then,
anofher gtatistician has drawn a simple
random  sampie of size 2 without
replacemient from those 4 bays. Let £, be
the sample mean  of their heights. Which
of the following statements are correct?

L. (% +£)/2 has larger variance

_ Uman that of (2%, + 3%,)/5

2. G +2%)/3 has larger variance

3 (A %)/2 has smalier variance

than that of (27, + Efg}ﬁ N
4 (Z+28,)/3 has smaller variance
than that of (2%, + 3%,)/5

M8 IS B X e 1 e 2.5
R 05 e

L. e 2.5 % w4 ol ik

2, R 2.5 % 9% 2wty

3. A 3% wa g aiy

4. Wit 27 W g Ry

In & data set with-mean 2.5 and Standard
deviation 1.5,

L. the median must be bigger than 2,5
2. the median-must be saller than 2.5



107.

107,

108.
: T IS AT S anag {transition

Aa

3. the median must be smaller than 3
4, ﬁ}a median must be bigger than 2

F‘i‘ Fohoa m & TEET I'ﬂ:’.mj ¥ ufefae

T wen we (lifetime: digtribution
function), &3 w7 (bezard function) ¥
ey WY WETTEE T (mean residual
lifetimte function) = Frefi wet #) o F

e W (absolusely continuous) @ 9 frer

AW e W ?
L, _{ hit)dt =1
i =rte)en L
3 I‘?‘I{:) W,f l'..\-hﬂ
.l ol de ses g A > 0
mmwﬁﬂtt o
- om(t) w A el e
&. uﬁ:m’u’ﬁmﬁﬁmiﬁﬁ
wre] weamEa W 81 at wie > 0
#® forw hitpn(e) = 1 #hmy

2
3

Let F, hoand rm be the 111eﬁme~til':5¥ﬂbunﬁﬂ

function, the hazard function and the mean

residual ' lifetime function ras_pemve!y,

defined ‘on {0, 023 Assume that F s

absolutely continuous, Which of the

ﬁ:llw{ng statements are trug?

. f" hft)dt =1

2. m(e) = Jg_f-i;.__,::;ﬂ fort >0

3 m(t) isstrictly mﬂm‘aumg, in-tifthe
lifetime distribution lmexp@nmnal with
mean 4> 0

4. h{t)m(t) = 1 forallt >0 if the
lifetime: dnsmhunnn is mqaumni;al with
mean 4 > 0

s WA (state space) S = {1, 23w

malrix)

0 2 TiE
(1;‘2 0 1,{2)

. 1/2 1/2 @
1 o W metE s o R dew

(stationary dlsm'butmn) = ({13, 53, 7o)

w3 d(1) ml#mﬂaﬁ_ﬁmﬁﬁm

e A e e g2

1. d{i}=1
2. d(1)=2
8 'y = 1/2
4 wy=-1/8

29

108

109.

109,

Considar a Markov chin on state: space
& ={1, 2, 3} with transition pmhﬁhllltfy
HIEITIJE Prgiven by

T D R B
(1;2 0 1;'2)
142 112

Letn = (s _'I‘Tz* 75 ) bea stationary
distribution of the Markoy chain and d(1)

denote the period of seate 1. Which of the
foliowing statements are correct?
1. d{l}¥=1

2 dl)=2

3 e 142

&0 = 1R

o {x Yoo WOES SR W {identical
mdepenﬂmﬁ’}! diambutedj T Y
g B Rred g (X)) =07

Vix) = 1$?ﬁﬁ=r#ﬂwmﬂ

Zﬁt =0

2, ﬂ;t.uzx""} (e )

o )

'ﬂ-'-El

IS o L
4.. ;;Z AL=1 (il )

L=l
Let {X‘}m be a sequence of L.id. random
variables with E(¥,) = 0and V{X;; = 1.
Which of the following are true?

s

B :

5 ;Z K2 0 inprobability
: 1.=1.' -

Z ey 421} =0 in prabtzﬁiiﬁy
. =

3 ;iﬁZ K= 0 tnprabability
Ea
oA s A T RN
%4, EZX‘I = 1 \in probability

1=y



114,

111,

11,

112

30

0. & v wy dEw (Lid,) argfeew v X
7Y grew 19w wea (cxpunentlal
ﬂistnhunun} WO ER AR W =X+
;’ : U=X/(X+Y)8qa Fmf e uy

I E(U)=1/2
2. v (0,14 U el (uniform) # |

3, W, U wEn g

4. W, U swewiu (uncorrelated) &1

Let X and ¥ be i.i.d. exponential random
variables with parameter 1. Define,
W=X4Yand U=X/(X+Y). Which
of the following are true?

L B(UY=1/2

2. U isuniformon (0;1)

4, W, U are uncorretated, but dependent

o) arefeer B Xy 8 X, wed oy e

(i.d.) & ¥ S arfirecr 29w

{probability mass function)

falx) = 6501 - ) ; x=0,1, s

Ee{l:l 1)#1%#%‘@&1@?1

. Xy +2X, vw e Wi
(sufficient statistic) &1

2. Xy =X T e W) R

3. .X’+Xg‘qﬁmmtl

4, X+ X, ve wabe w2 |

Let X; and X, be i.i.d. with probability
mass function

fex) =87 —6)7F 1 x=10,1,

where 8 € (8,1).

Which ol the foIEorwmg statements are-true?
I Xy +2X; is a sufficient statistic

il P Xg 15 a sufficient statistic

3, Jt"f + X7 is a sufficient statistic

4, X+ X, isasufficient statistic

e s R (id) Tvs W

Xy Xz Xpum> 30 %29 Ny,
ﬁmwﬁf:ﬂmnﬁwﬁﬁg
(iid) Tmles W ¥, Yy, ... Y, ftws d2
N%u{}ww&wmwﬁmw
5 @8 X7 ywd w8 aR et e
10,608 £l e €% S PR . (0% /) . Gl
o (correlation coefficient)r & @

112

113,

Lowin 238 Ry S e g
F-_r“_,zt“'ﬁ'ﬂ Zwﬂﬁ!
j(&f}mF-lﬁt}

2 mﬂnaﬁﬁmﬁmwm 2
B~ zmm(df}mbm‘;

3 m=3 nh _ﬂMﬁHWW
mtﬁwﬁﬁﬁmﬁw
(Cauchy variable) =71 =7

4. aﬁrnesia‘iﬁ-nqr*fmmw
"mmﬁl

Suppose that for n = 3,X3, %5, ., ,3’,; are
Lid, "'“ﬁ&rﬁ) and ¥y, ¥y, .

are i d~ Nz, cr*) Assume: further that
the Xi's and the bt saremde;:emient Lat
T be'the correlation ceefficient computed
frmn the bivariate data

'{3'1 ]‘E}J f:xz Yzj: (Xui ¥ ). Then

1, -’i‘“f’ has ¥, .5 distribution (F-

 distribution with 1 and n ~ 2 d. f]far
Al e 2 3
e ﬂ hﬂﬁ t,,-z distribution (t-
_dmﬂhuﬂ_v_a:_l_mh.ﬂ 2d.f) forall
ﬂ E 3
3, = hasthe distribution r::fthg: square
'ﬁfa Camhvy variable for n=3

AL FE has a beta :ﬁsmbut,mn_ forall n=3

AT R SO Oy e X o ¥ e ana
'mﬁai&#mﬁﬂm%rﬁn#ﬁ

Lt
1. 8 % fon X + 2V watuy #y

2. Hy: =131 Hy 6 < 13 wiw el

'-_wﬁﬁmwx+2¥mmﬁﬁm ~ar
“fE (Right-tailed test) it o
(UMP) &y

3. My 0= 1w Hy: 0 < 13 wrie v

T B g 2X + ¥ oz amafe e
‘i (left-tailed test) widfw & wid
EUMP}IQ‘I
4, Hg: 8 = 1 %1 Hyp: 8 # 1% wds wtem
m:ﬁuﬁmm#m;umm
w7 2 T



HE3.

14,

F14.

Suppose X and ¥ are two independent
exponential random variables with means &

and 28 respectively, where 8 Is unknown.

Which of the fallowing statements art trie?
¥+ 3Vic suffigient for i
2 nghﬁaﬂ-eé test based on X 4+ 2 s
UM for testing Hy: 6-= 1 against
H-J. i |
3, Lafi-tailed test baged on IH Y iy
UMP for testing Hy: & = 1 against
4. U"vIF tést does ot exist for testing
Hy: 8 =1 against Hy: 0 # 1

we  Safred aERef W (two-sample

location. pmhlemjmﬁmwﬁﬁmﬁﬂﬁm

7w i {pnpulatmn]‘@rwmﬂ 678

deror RO W Ay

=3 mwfer w2

Flxyd) = Flz~8); f=1,28 mﬂf F

it QW UF AR 4w wem f)

wimd A B uledo® g (ranks) w

mTﬁﬁmmmﬁluﬁw

ol e AL A

Hg ﬁiﬁﬂqﬂﬂ Hiﬁﬂi}ﬂzﬁmm

G et R R

1. M, ﬂm?mmﬁaﬂﬂm
aﬁm

A ﬂﬁTWﬂﬂﬁaﬁmﬁw
wit )

3, T o bie w85 98 & e

4, Hy@ w=ofa B(T) = 60 #0m

Consider a two-sample location problem
with 6 and 8 observations from the first and
second populations, respectively, Euppnsa

that the distribution of the (" popitlation is.

Flxi8) = Flz—8); i=132 where F is
& continuous distribution: function with the
median av 0. Define T as the sum . of'the

ranks of the second sample in the combined -

sample. For the preblem  of  testing
Hy: 8y = 0y against Hy: '8y > 03, which of
the following statements are true when gl

_-:jhsﬂwatmns are mﬂ:ptnﬁenf"

1. T is distribution free under Hy

2. Iis appropriate to reject Hy when T 18
small

3, Observed value of T cannot be 85

4, E(T) = 60 under Hy

115, & Wi 23 & B X ~ Binomial (n;p),

Wk f<p<lmmiane{0ll.])
e g & AR e = OE WX
wwmﬂ(dmmw}mﬂﬁ*ﬂw-{&
aﬁf Hor distribution) wmr qmr @ 1 >

| (Poisson) 3z 2.9 PrerfRm 4 2
mmt?

L rmﬁwm{pnstﬁrmr dlstrthutmn}
o e & vRy R wem 4

2, X =09 mnmam ey

A1 = p) s o Tl %2 &

B, pr1/2¥7 W n e by yiwe
(Bayes estimate) ®1 gt (bias)
(x=n)/2 &1

4 7@ ¥ wHER AR (variance)
sqafefde (unbiased) s X, fp?
boipiilielatc i

115, We ghserve X ~ Binomial {}1,331. where.

0<p<isknown but n € {0,1.2,..) is

an unkpown parameter, Note that when

=0, X isdegenerate at 0, Suppose that

n has a prior distribution which is Poissen

with a known mean 4> 0. Which of the

f‘uiiaﬁng sla_tmﬂms are Eprre.et?

I The posterior drstribuﬂun of 7t is also
Pms;qn but with a mean different from
A

2. X —.-.l},.tha_postemmr-ms_mhut{un of
7 is Poisson withmean 4 (1 = p)

3. ‘The Bayesiestimate:of n has bias
(A=n)/2whenp = 1/2

4. The Bayes estimate of n has Jarger
variance than the variance of the
unbiased esfi mate X/p

116, s Pt -
:3Y1 = ,Eixn e Fixﬂ +153‘313 t+ &

. o= ﬂixﬂ’l *I‘“-#g'xzz + ﬁy_xu F &g

Vo= Bukss + Bass % Baes + i
# £, 6, 8 N{D, a‘*’)mmﬁm@r.
wrwd e 42w (L id) T

iy Fppl A3 _

Det [_«"_;1 X2z xa_q] #0081 AF SR

S A
(81 By By) W1 wgA A onw (least

squares estimate}, (ﬁpﬁi ﬁaja R

fufz,{q € Rl w8



116

117

b !:ﬁi, Bty )wﬁiﬁu {unique) #1

Z -ELwl"thj W ﬁw %ﬂ? mﬁ'ﬁ'

e (BLUE) T, 4.6, %1

3 Emﬁﬁ;mmﬁﬁq agm W
%qgmﬁ st (UMVUE) BL, 473

1

4. Tl by B b f o A
wyurfEn awe BLUE & w s
m1-m--m.@ma-m-.{UMV_UEj

n the linear model:

Ho= Boxyy +Baxas # Baxea £

Tf’z = Bixay + Farps + Byxga + €5
= fexsy +Bygy + Paxags + 2y,

where £, &; and &, are 1.L.d. V(0 g%) and

?"1_1 xiz Xy
Det|%n %p2 %ag| %0,
X3y Xap Xgsl

Let (#8284 be the least squares

Eﬂhﬁiﬂlﬂ ﬂf[&( ,32,, } L'Et 'Eg.,‘fg,. &m'E R,
(BB ) is unique

2. a1 €48, 1s the best linear unbissed
msmam{BLUF} afﬂ;,l il

3. T €8s the uniformly minum
variam;: unhiased estimate (UMVUE)
of Ezq £if;

4. Tl €if s BLUE burniot UMVUE
nrzf:l figr

-Wmmﬁpﬁrmmwwﬁ:m:

HWew AT - W Xk Xy R omr £

myaaﬂmuwtrnﬂ

ﬁ?ﬂm Arrdiet
Exi_ﬂl ;ixl-f m b >0

ﬁ.mwﬁl‘ﬁﬁ &umﬁriﬁ"'ﬁ' nw
(eurmnulative distribution fanction) & it

xmwﬂﬁmm

o B Peaiafee § Goam wea d 7

L, Jop, wuf ab = Lg) wmic o1 95%
e s W B

2, weE '
Gnetk@) = 1 =Gy o (b) = 0.0258 &t
U AW o 95% BErRien oes )

3. ot e v oy 95% Ry S

® was b
b-a=(n—9)log: o vge #¥h)

1

7 L X%,

4, ARGy (b)) = Ghila) = '-}95 bl
Loy WO & &5%\‘!@?@51 SRTAH W

Wﬁﬁﬁffﬂ—l}(é*—*}#ﬂ il

Ay beiid, H o

var'fahles whn:-re# and o hath are Lmknt:rwn
p&rametm Cnﬁméera confidence interval
for o ®, which s of the form

Ty = [z{xp-#n* ;m—-ﬂﬂ} e

Let Gy be the eumrutative  distribution
function of a chissquare random variable
with n degrees of freedom. Which of the
following-statements are true?.

Lo s pﬂwble to fincl a 954 confidence

' ':_1111&:‘#&1 of the farm 1, ., where'ab = 1.
2 Ml Gyegla) = 1~ Gyoi(b) = 0.025; then

it {5 the shortest 95% confidence interval,
3. Ifitisthe shortest 93% gonfidence interval,

‘then @ -and b must sat:sf;-r theicondition
b~ae=(n~ :-.‘}Tag—

& En_l(b] E,,..I{aJ = 0:95, ther the

‘expected length of 8 955 canfidence
intervat of the forml E!

:'Eﬂ L 1} (i 2Ly 1)' at

118, ff it wew (two-class classification
_mabiam}ﬂﬁwmmﬁm

ﬁmﬁjrfgm#m&’
i 2x=1
fixj'j;@ otherwise

e Ll H‘DSIEI
f) = { 0 otherwise
%‘Tmﬁﬁﬁ@mmmm\‘m My WAty
Pl i 1w afiaat (classifier) 8, o

TS WL Y wnat  aften w8 o

x < 1/2:%: 7 R =of & wffer wvm £ of

xzuzﬂ & wa Y R
#ﬁnt—nﬁﬁfﬂﬁﬁ‘fiﬂﬁﬁﬁﬁ
{Bayes classifier) 21

2 ﬁﬁﬁlbﬂg #‘i?ﬁﬁwi’ﬂﬂ"ﬁﬂﬁfﬂl

3 o my < mp # s U I ettt 2
o st wven £ 8.



118, Consider a two-class classification

problem, where the densities of the two
Eumpﬂmg_ classes are given by

ifesx <1
fifx) = otherwise
and
A _ f2x if0<x <1
R [ﬂ  otherwise

Let my and m; be the prior probabilities of
these two classes. Now congider a
¢lassifier &, which classifies an observation
xtoglass | ifx < 1/2 andtocluss 26
x>1/2.
I. Ifm = m,, then & is the Bayes
classifier _
2. Ifmy > mz, then & 15 the Bayes
classifier
3. Wmy < mythen 8
classifier
4. Wfmy=my then theaverage
probability of misclassification for §
i 3/8,

is the Bayes.

119, & wfom wdl X 3 ¥ 41 wiger aiftven oo

W B 3 oforfig £
2
Flx) = 1 AfExt+ vy =1

reafiize ﬁ{g kG
1. Xa¥wuE i

Pl =0)=1/2
EfYy= 10
Con(X,¥) =0

e bed 12

33

19,

Let X and F be two random varigbles with
joint pmbabﬂ‘ty density ﬁmman

ﬂm_}:_{i Hosx+ y2sl

_otherwise.
Which of the following statements are

mrreﬂ:?
o X and ¥ are independent:
'? Pxr>0)=1/2
3 E(Y)=0 ]
4. Cov(X,¥) =0

120, 7 yrghes == Xa YR

120

Xz40, ¥y =90 E{X}- 3 V=19,

Ef¥y = E‘ﬂ¥{

flran wam B #ﬂmmi*
I E T AT

2. E(XY) <8

3, V(X+¥)=25
4. BX+Y): =25

Let ¥oand ¥ be two random variables
satisfying

X0, ¥=0E@X)= 3 ¥(X)=19
E(Y)=2and V(¥) =4

Which ofthe faﬂnwing statementsre
correct?

I. 0= Cop (X, Y)Y=4

o E‘{Xl’}'ﬁ'ﬁ

i F{Jﬂ' +¥y=25

4. B{X+7v)* =25

[ FOR ROUGH WORK |
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