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1. 36 3 a8

b1 | 4, B

A and B move clockwise around a circle.
starting from a common point O, A mkes

9 minutes w complate a round but re-starts.
Y otakes 13

aftet a delay of 1 mintite.
minutes o complete the rourd bit restirs
sfter  delay of 2 munutes, How many

minutes after they began would they meet

“againat 07
1, 30 2. 29
331 4. 28
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119 2 28

3 17 4

Fourteen of the students in a class are

girls: Eight students in the class wear blue
shirts, Two ate neither girls nor wear blue

shiirts, Five students who wear blue shirts
are gisls. How many students are there in

the class?

.19 2. 29

30 17 4. 4
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A stick of length L is broken into two
pieces at random. What is the: average
ltength of the smaller piece?

0 2. 4

230 4. Lz

e el & saw el gut gl @ - ﬂm

B Al ﬂﬁ—a‘:’ﬂﬁmﬁlzw qfr £ it
oA S oas e EiEan $ B @)
ffdeen e @ 4 Pl @ are o} g
wias o 21 yel of w1 amn W ww

B e R e
gl & ¢ Bl v s oomm 21 wa
£f feh #"‘

121 Taan. 2 30 b
3. a2 e 4. 50 ol

A Iurig-ﬂmaﬂm runner finds a  water
station after mmplﬂmg Ht“h af the total

distance. Afier covering pnothet - th of the
total distance he gets medical- an:l Another
FHiTTTeT joins him 4 km aﬂw the mﬂd'iteal aid
station.  The second runner stops 4 Lm
hefammecmnplmnn of run, covering - of
the total distance. What s the t;;g_a_!
distance? _

1. 21 km 2. 30%m

3, B2 km 4. S0km
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w1 # At wa w2

1. 3haz

2 2043
3 1043 4.

21.43
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Moverment of i ear. with respect to) fisie iy
given below:

'rmlhw]
The average speed tsfrhf:cﬂr 1%
302 2, 2043
3. 1043, .4'.' 2143

e S 160 Wl
F1s000 @ e dwan it 4l gate ar:mf

W owy R T 50 K e
affiant 3 at B afe 3 arfereT 3w fir

eerd s wr Shaa mi&m’-’
1. 7450 2 7500,
3. 7550 4. 7600

VA fuel station sold dicsel eosting 315000 to
156 persons on & day, 1 the lower limit of
sale 10 4 person is ¥ S0, what i$ the

A mu dimount in- rupms f‘m whu:h one
person could hava purchased dissel on that

_dar“’ .
1. 7450 2. 7500
'31 7550 4 7600
 fegar "gmir 2017), {:mzr. mzﬂ ity (poaz,
2017) @ % P 1 Bvee 2
12817 2 W0
3, 100710 4. 100470

- The area of. the. triangle: formed by }mnmg

the points- (2017, 20174 (2027, 2027) and
{2037, 2017) is _
1.2017 2100

4 100426

aﬁa‘rhmﬂ‘r_ﬁiﬂﬂ 5@ el & o i
mﬂmﬂw

1f Sangeeta's: apghter: is my ¥ daughter’s
‘miother, then how am b relaled 1o
Eanhﬁﬂ:t'}" '

- Son s the t.l!r-h puﬂml'ﬂhf\
2 Son-ifi- mw i lha anly J;n:rssab:mv
f}aﬁghler is tlm;zmi}f possibitity -
+ Son-intaw or dduphier
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Four matms Ml. Mz, H3. M.q, }md ‘rmkr'-
femalés £, B By md f-‘,, are sitfing amund'
4 round tahle f&mﬁg away from the table
as showr in the: Hgure betow, I each one
moves three positions (o is/hor Aght and
then one p&&itmﬁ {0 the feft, then in which
direction does E, Fa‘m?




Hh

1.

ol et

1. Fast 20 Morhaiiast
Fo Mot West: 4. Hﬂrf:h

ok HR o) Pl el sivn e g

A squiy 20 2 AR Rt ey Wt

Woatar uw g wmaR wg sael @
Gt A wia S8 e et 2 Rivea aitd

Al A A e em )
fars Aty 29 S G el i AT i

W ssRr ) #ﬁa‘n ‘zﬁm & e we

T e et 1 ) S a

W @ fery P wen mig?
1o wiega. =yl
3 A 4w ot

Praf. Murthy fikes 1o det her students
thoose who their partiess witl bey however,
no. pakr Gf r.mm:nb may work: m;.,-:iher !'nr
more than seven olass periods-ina row
Alice and Bx;b h&w.“ worked together for

seven glass pﬂrwdq rn amw, Calvin and.
Dcnny have warked topether for three slass:
periods in 4w, Calvin doesnot want to

wark with Alice. -Wib;:—.- should be Asvignad
0 work w:ﬁ: Bob?
1. Calvin
3. Periny,

i r"ﬁ;ﬁt‘
4, Nﬂm

a4 il & s A 2s et €t 24
Risorrall weuler aty 24 mﬁ

) owd f o8 et alle et ﬁ?r
dafel aih' e gl 5 il
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3, o . ¥

. In @ group of 44 plavers, 26 play hockey,
24 play. #hmb;ajl and 24 play cricket; Eight
of ther play both Hhockey and football, 12
play both football and cricket, and § play
all the three games.: How many pia}f hoth
hﬁﬂkﬂf and cricker? =L
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.'ir' Momne 2T

12, Reay s 2,
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it w9 s #

1 xS0ty >0

2. {v< bandy <0} or fx > 0and y = 0
% tr=0andy S 0)or (x = 0andy = 0)
4 fr=0jorly = 0)orf 2 04ndy =0}

ILE given thar

{u) =i zfsp:b- 0

A Difs H}ﬁamn} sieal number ¢

Suppose for two real mumbers ¥ and v,
{x}r] "{1}”‘{.}*]’ Then which of the
following is necassarily true?

tox > Oand pi> O

2 fx <Oand y < 0}rfr > Dandy > 0}
3 x5 0andy <0} orfx = Gandy =0}
4, &= 0} orfy = Oy or fx = Candy > G}
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widma wam By mw 4 o
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13, Number of times a research paper is Viewsd

and cited is s‘rhmn in the plat. In which
month. was the ﬁﬁtﬁmﬁge increase in
citation more than the double of the
percentage increase in view?
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t. February 2. April
3. May §.. June

14 ftw w4 1w Reey wad whe 27
P e O | [ ﬂﬁ 06, 03 ey

'EI=I kg 02
1. 105 2. 085
3 075 4 ues

14. Which of the following options is -th-::_.l:iﬂ::ﬂ
Gﬂ‘lmce for the missing number?
DS {13 2, 0.5, 0.6, 03, _, 09,

u4 10,12 ]
1, 105 2. 085
3 075 4. 065

i5. wmn 54 W ww-t wlesy Ped sl
mﬁmfﬂw#lﬂwi\iﬁﬁf
BT NG AN R, W e e e
-Wﬂ‘ﬁaﬁ‘fﬁ'ﬂﬂ?

; )

T3

i - 4. 9
15, Consider a number 54 expresied in a bage
different from ten. What is. the base of thIS
mnumber systern i ity equivalent valug in the
decimal system s II-'-'%‘? '
B P e
FA 4. 9
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16, Wihich of the options is appropriate for this
biank spiice?.
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In the diagram, what is the ratio of the
tofal shaded area (of the circle and semi-
circle) to the total area of the square ‘and
the rectangle? '
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L ?{; o, E_Eq
Twa stodénts are sSolving the same

problem independ&nﬂy If the probubility
that the first one solves the problem is- E
At he pwbﬁbihty that the second sauivas
the problem is *— what is the pmbahlht;,r

that at least umﬁ of them solves the
pm%:lamf’
5 B
. .25 2. -
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S e 4. i

warE @ w6 Wy sl gl oawia @ and

- el e
Wiz T sl wowd 8 yal ew= @
spft, amadt 2wl wwelh st of
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19, A bl s dropped from & height of 100,

The ball after each bowunce rises vertically

;g

20.

by half its previous height (This means at
the first bounee it rises by 50 m, by 25 mat
the seeond bounce and so on), What is the
vertical  distance tra.wt'lﬂd by the ball
between the first and the fifth bounces?

455 365
|. T m = —
- Xvs 3RS
*i -—;m E| Tm
ot 1
Sekger o1
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tode T ok
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Thriee somi-circles e drawn imside 2 big
gircle s shown in the ﬁgute 1f the radius
of th& W ldenfmal smatier mw.mims i

_—rhafthmﬁfumbrg wircie and theradivs:

of the hlgg;w semi-circle i3 twice tha!. of
the small semi-circle, what proportion of
the big circle’s arsa is shadad?
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25, The difference

2

27,

L
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E oo

LT

log(2) - Ziﬂ s

less than i}
. greater: than l

less than m

greater than

I e

:."W'?r S

1

}s';x. }r‘} Ing {mﬂ?{:g j) + sinf.f + ¥} Er

P

=sin(x + ¥)
vos{x + yj

Lt (%, y) = fog (cos2(e*")) +

sinfx+ ).
T a:f Gy) is

:@g{a{f*. .
' mma,@aﬂ}'-
%8

3. —51n{x+y}
4. cos(r+y)

B A TeRe weesEt (real numbers) w1
XN e (matx) & W B A
T W (n Xm) e B waE m<n

e

1 AB TRE apmEin {nonsingular) |

2 AB i smgssef singular) g
A BA g amrehy

o &Aeﬂ‘&ﬂ'ﬁmﬁﬁqﬂuﬁﬁm

Let A be & fm % n) magricand B bea
(h % m) matrix over real numbers with
m < 7, Then A

1. ABIs always nonsingutar

2. AB s always singular

I8

28,

29

29,

20,

3 BAs always nqn&mgufa;r
4. BA m;iways sitiaithar

H2 A aretiw sl (real numbers) @1 &
(2% 2) sioge @1 Bresst fave DeclA + 1) =

I1+ﬂer{;¢}m o @ Rl o8 own

s Porsian 27!
I__ ﬂ&tb{] 0

2.4=0
3. Tr{dy=0
A4 A ey (mbising(lar) 3

164, I8 (2 %’2} matrix over [ with

ﬂ&agﬂ 41 I="1T4 Defis }.-.
thHen we mnwn@mdct that

15 Hu-uﬁal]

2, A=0

3 Tr(d)=10

4. A s nonsingular

T @ o

loxod 2. Jﬁ?+3*.t'y+ﬂ
Zrat1ix 43 a1
Lox=1eo® 400 xy 1

Gl e )
1. 5w w uiem ma&‘ [(rational
'mnﬁﬁers}#tr

2 mimmmtﬁ'ﬁrw {real

numbers) # #

3w wis s {eomplex

nurnbers}ﬂ'ﬁl
4. zwEr lﬁiﬁ R

The system of ﬁqugtmns
Toxt 2ot 3 vy 40 y=6

2ixh 1o 43 xpb 1oy =5
Fom— 17 x3+l§l Xy +loy=7

. has solutions in rational ntmbers
has solutions in real nufbers
has solutions in cnmpiea: numht:rs_
has no. .m!utmn

i

2 1 o®
W(ﬂ 2 D) B trace #
o 0 3 -
720

el

2930 4 90

2“‘4. 33.‘3‘ S

o



30, The trace of the matrix,

2 1 H P
(i

?iﬂ

220 4 37
zlﬁ 240

12’3“ ot e =

B g

31, 30 ay by o, d T8 wwRe aEt o (real
constants) =1 fF 8w x yER & fie
Al Zxy +yt= (ax + byt b (ex +dy )
wen &, ot
L A=-5
s AR o |
3. b<a<t
4. o w4 € Bowws T8 )

38, Given that there aré real aﬂiﬁtahisn,b & d'
such that the identity

A4 2y R = (e + )P+ (Ock dyy
holds foralf x, 7 € B This :mplia;s

I, A=-=5

2. Az1

3 024«

4, there snosuch A €M

32w owiEel W e (v w hetent
# afts e & owme B on= 2% s
wftet @1 wveRle dawm sy (orthoformal

‘basis) ¥ R Win Sl R R R U

lf]lf?g«, L - 'ﬂﬂﬁ :
La=a" 2 A=g
JATY = AT 4. Det(Ay=1

32. Let R",n =2, be equipped with standard
Let foq vy, 1] be

inngr  produst.
tcolumn vectors forming an orthenormal
basis of A", Let A4 be the nxn rmitr!x
formed by the cuiumu vexxtm‘s. Vilyonn
Then
La=4T
3;}1.-"1 = &T

2, A=A
4. Pet(4)=1

BNIT -2

3.

33

34

3,

iy © vyt ow &l fanalytic) wem

f s et E_cﬁmﬁﬂmﬁwma

H 87

1. f smftem (unbounded) &1

2. f fagm vt {open seis) #1 g
Wl W iefen (map) TN 81

3, v fagm waRY Wi (open connected
“domain) U faems # foma 1= fapte agp
‘E’Eimlfwll_d"a‘?fﬂﬂﬁﬁ%’ﬂm
e i R R

4.€ A f wruifes wie (dense)

Suppose that f isa non-constant analytic

function defined pver €. Then which one

of the faflowing s false?

L. . f is unbounded

2. [ sends open sels into open'sets

3. There exists 4n open connected damain
U on which fis never zero but | i | -!fl
attains its minimum at some point of U

4. The imageof [ isdensein €

' I e,
f 2= Rt

[iwziui
& R
l, & 2

- (ntiye — {:rﬁ&"

Th'«:ﬁ value of the integral

A : P
5. (mi)e = (miye?

{miye
4. fe+e™™)

(mi)e
4 [exe™)

R f{z“l |z} < 1} = Cm e I:artal}'ttc}

W#ﬁ}ﬁimw@r?i&ﬁﬁfﬂﬁiﬂ#ﬁ
mrﬁamﬁaﬁa#%mfmwm
mwi?

L A5

2. f&) =f(" = ':IEE YheN

5/11 RISEMS—4AH—28



11

% |j(%j[ 2vnen
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vnEH

35, Let f x| 2l < 1} ﬂﬂhmanan-mnm

36.

37

a-AH

*-:P-'b'."r**:"

analytic function. Whichof the: follawing
conditions can pnss;h':‘y be satistied by f2

L f(,J fE)=2vnen
20 {:—) mVﬂEP&

1r(;1|v:.z-ﬂ-w

4 =< |f&)] < :% ¥nEH

6 e e O\ = TR ¢3{2}‘*— B

aft e s 2 P f 4

A YR

L glfzec) ERS 1}}&2 {2 Ei:.[ l21 < 1)
wlfze C|Relz) < ﬂ}} ={zeC | Ret) {i}}
purwTE (onto) 8]

PENID =T\ -1}

Consider the map ¢: €4 {1} - € given by

o) =12

Whichﬂf the following is trye?
ooellzecli<1]) sfzet] 2 <1}

2. effzeclret) <o) c iz et| Rete) <0}

3 @ isonilo

4. @EN{1)) =€\{-1]

11,234,567 % ==
THE (group) =7 Bfdw swm
3 W w R P

L 8 % 92 6 (order 6) w1 amwm
{element) =t £
ngﬁﬁ‘iﬁt?waﬁ#armaﬂh

Sy ﬁm&wﬂwﬁﬁl

8y %W 107 o s 0 1

fe tecEd

afs S,
E?armutmmus] &
f Frsffin

B b

- Let 55 denote the group of permutations of

the set {1,2,3,4,5, 6,73, Which of the

'ﬁ;&llumng is mat;?

There are: no elements of arder 6 in 5
Thiere are ro elements of order 7 in:S
There are ne elements of order § insy
. There are no elements of order 10 in By

35. wp {ﬁN“P} Em ?’f Eap® A Tl
wrwiard (hot

Toomor mﬁ’i?"
1L ¥ 2w
3. dr 4. um

38. The numbet of group homonsorphisms
iﬁmmﬁ R ST

1. zeso 2. one
3. five 4 tenm
39, 3% flx)=x% — Sy 2 o
I f;i.ﬁi’hé:ﬁﬁ anfas qa (real root) il
|

2. [ s g arefie qe 2
3. f 4 gu e aveafiw g

;'ﬂﬁtmﬂmﬂ?ﬁwaﬂ Q& Fwits
..;I"ifwmﬁsm (e, Pl 8 € QI R® &

B2 A S walw (connected) 2.
2.7 9 SC R 8
3RS v (olosed) &1

4.2 H 5w (closed) &1

40, Consider the space
S={{a,Mla.f €0} = B2, whers @i -
the, Eﬂl of rational numbers: Then
1 & lis conmested in R‘?‘ '
2.5 is consiected in B>
3.5 is elosed in f2
4, 5% is closed in "

UmIT 3

AL ywE e ;.r I}Ejf+1}{y FiR

HaE H o w wu

132 w0} =05 E‘tcﬂym
(daﬁ-m:ng} #

2.9 p(0) = 1.2 & o y g
(increasing) 8 :

3,3% y(0) = 25 9§ y W9
(bnbounded) 21 _

4.7 y(0) <0 =y Pomg
(bounded below) #1




41.

42.

i.;-rt-.r_---

C&ﬁsfdcr thie ordi mary differential equation
¥ =3y = Dy - 2),

Which of the ﬁ;rllwmg stalements is e?
a1t y{ﬂ} 0.5 then y is decreasing
i y;ﬂ} = 1.2 then ¥ Is increasing

18 3(0) = 2.5 then v isunbounded

e If y{i}J < O then y is bounded [;n'lnw

< R, WEE y Py +Q[J:]y 0w
wrEE W vl Pl Lieb e

e {smooth ﬁmchﬁm} B a3y, 8w

-a.rkrﬁamﬁw‘\'lﬂﬁ?‘éﬁﬁfm W.r}ﬁﬂﬂa

wfvEnd (Wreonskian) o Prefts wwm 2 o

W?@M:ﬁaﬂwwwﬂmmﬁf

Vaf® oy 9y, Moy s (Jinesrly
dependent) & o G &, T x, thin § fr.
e W) = O Wf;cgj # .0 e 4

2 W R ! @ (Hnenrly
mdmcnﬂmt}_a‘f’a&uﬁ%‘.-& & Ty
W(x) = 0dmy

3. ﬂﬁflq}ratmmﬂﬁiﬁﬂﬁmx
BB W) = 0 5wy

A, 9y, 9y s weds & wuedn x @
o Wix) = 0 gy

Consider the ordinaty, differential eas}uarmn
¥4 Py + Qxly =0

where Poand § are smooth fum;;imm: Let y,
and vy be any two-solutions of the: ODE, Let
W {x ) be the corresponding Wronskian, Then

which of the folfowing is alw Ay e
b W ypand wy are lrmuﬂy dapfﬁdﬁm
then 3 Xy such that W{xig
and W) # 0
2. Ify; and y, are linearly indepien-
dent then W{x} =0 vy

) 3 08y wnd 3!3 are: Imcurly dependent:

43

et -5@

then Wi(x) 0 vx

‘4, My and vy are }mr:ariy ndependent

then Wix) = U Va

wish we (Catchy problem)
E.‘uw 13 ‘41{}. B 5 ]

_WE;-—A}HH?TH—i

fhic R R o R
m-:ﬁ“m% R
maﬂ’rmm

. IO o B9 E)

- ZXE A e i R

)

43, Thei.@utlhy problem

44,

iy

Euﬁx 4 Eu}. == ]:

T im-% the line 3x = 2y = 0

no sﬁlunm‘l

Aty |ty
w a;——ﬂﬁﬁﬂrlﬁrﬂ

ufx; I}} f'l:x:hr o {x.ﬂ] =UreR Bid

'Wmu &, ot f Rﬂﬂﬁﬂﬁ]@?
-'-Hﬁrﬁa%ﬁgﬂamﬁrﬂ

My =x0-xjvxefdjan -

flet)=f() ¥reR

il “G }ﬁr R

. e
1".5:, = T
ks T
1z = 4, i

Lﬂ whethe unique sedution of

%ﬁ a2 =0x € Rit >0 :
ufx, 0y = f{x})_. “*.-_(x.-.i_f}} DixE ﬂ

whe:mj B Rs&ﬂsﬁw#ﬁe relations
flx)= x(1 —x). *v“:rEft':r 1] and
fla+1)= fxIYxem.
'Ihmu{é; jr&

1 i
b= D e

" & 1
o .
Fies 4, =

L A

fo Fddx=h {nfm} +bf {“j +efery}
aﬂiwﬁwﬁmﬁmﬁﬂgﬁfﬂmwb‘m
{exact) B ot a, b, T A2 7

lhia=0, b=rucs

2,
2. a== b=
W L sl



45, ﬁ‘i{. valugs of e, b, ¢ such that

f Fnx = [u,r(m +BF (3] e ffﬁj}

1’5 exact for ps:rly‘xmmralﬁ [ ofdegree as high
a5 pussiblam

3 gl

I = ﬂ b 4: %

: £ A e ]

x D T =S ke
Loa=g, B e
g e o e ] r
oA o= {.i b—*.r-_-ﬂ ST

1 1

46. aﬁj[y] j' [y % 2y) dx 71 wafE
v = ﬁ.s?{l.!—l er«yiﬁ wives 2
Anffly] e ma

i e
32t 4, Syt o 8|

46. Consider [[y]= .!; [ g + 2yl dx

sttiiect to ¥(03 = 0, y{l} =1
Then InfJfy]
= el
.i. s 3 2 18 i
B Lr . AP TIBM
3.8 e 4. does nol exist
A7 e A

Bla) = x4 [Tet=Tig(tyde a i
FHT {resolvent kernell- 1?

! Pl o M

3-att A S

47, The resolvent kerriel for the integral
eqUition :
@i} = x4 ! =T afe)de is

e 5. i
A

48,0 W s (simpte pendulum) @ A w
mu“rﬁr&?; {l ng;«ar@mﬂ}
zm-m .Frsrb,rmgi cos 8 o sy & oty |

'mg'w“r#mﬂ e e (b)) wepid
m,wmmg,ﬂﬁwﬁaﬁ%mm

Ao

amEE B e L G éﬁwﬁw
{Hamﬂmnfan}ﬁ’i‘m

L H{p #J ~£—-+mg£msﬁ
2 H{;r.t 8) =L
5. Hip) E)*—--—F—Tﬁgiﬁfkiﬁ
4 Hp0) =

m —— mg! cos

+mgtmw

48, Given that thﬂ‘l‘_agraﬁg:an o rhe motion of
asimple peadulumiss

L= 1m F&@ + miglieos 8,

wharc 7 15 the sy “of the' pandu!ﬁm boh
mﬁv.mded:ﬁy W ﬂ{r[n_;g'{.}? tangth 1.4 is the
acceleration ‘due 1o and B s the
amplitude of the perd from tie mean
position, é’lm a H‘Mﬂﬁﬂ?ﬁﬂn corresponding
m .L Is :

i Hﬁp E}ﬁ +mg£!cér£ﬂ'.
3 H(.F ) = mg,i fﬂs-e
4 Hp0) = m-#r mgleose

=

UNIT -4

49w R O (standand faic die) 9 e ae
S msﬁ%ma W e 5w 68
_aﬁ'maa’tg mwﬂmmﬁ:}fv{ﬂm
witAn St A s v P wE Y mea
A E wmﬁwﬁa@wﬁt
A=K v e wEn g
B= (X w2831 awd e 250
PANE)
P{A‘I"ﬂ}“ mﬁ
- PANS) =174
i PLAOE) = 1 ,)‘3

£Ld =y

._{ﬂ'. Alstardard fair die is rolled t.mi*ﬂ mmc face

other than 5 or6 tmé up. Let Xdenote
the: Face valiue of the Tast rall, and

A= (X isieven) and B = [ 18 at most 2],
Then,

) PL&HB} =1

2 PLANE) = l_fﬁf

3, PUARE) =14

4 PARE)=1/3



8. 2% X 7 ¥ woh wes dea (Lid) S R
arrert (0, 1) W W (uniform on (0,1))

a.": T‘ﬂﬂﬂ.‘[ it i L

Z =mmax (X)W =min(X, Yiga
P2 —W) > 1/2) 9w B
ho1/2 2. 3/4
3108 o

50 Let X and ¥ bed.id, uniform (0, 1} random

variables. Let 2 = max (¥, ¥) and

W = min (X, ¥,

Then P((Z — W) > 1/2) is .
L1 2. 3/4
31/ 4. 243

S1. % e st (Markoy chain) o s
Al (state spage) § = {1,2,3.4) 7 W
; mﬁﬁﬂﬁ w {{rammon :pmbabﬂit? matrix)

I i e,
£ 5 1 7 1 T

{14 dpa 1fe 1gal @
3{1/3 0 1723 173
44/2° 0 12 0

L limpl =0 Z 2% = o

T —F.D'GI

_-I:d'_‘
X hm ;.‘afﬂ) =, Zrﬁgzz?&
A
(g N o
e Z Pt
n=0

ﬂ.‘.ﬁhmi&ﬁ-ﬂlmmﬁ-ﬁham having state
space § = {1, 2,3, 4} with transition
probability matrix P = (py) given by

4A-H

Bt e
o 12 0-
/4 1/4 1/4 Then
B -3/3 /3
0 a0

14

53, '

L limpy =0, ) g =0
n={
Nl e
2 oit=o Soeo
| e
fmpF =t Y Y=
i =g
2.t ple =1, Z P <
| TR —
I
52, _111‘& Ky Ko M WO W0 dER (1) e
et fom =¥ (standard mormal
vatiables) #¥ ot PrefaRu & 9 o ww p 2
i |.._‘I‘?‘_Ei=,
| xa+x§
7 I Hy=2kptdy
S mm)’;,,-j-m L
- W\t“‘ﬁﬂ !
3"| Tl F?:'?f.
i iy
A e x& +g_g '"FJ..E‘F
52, Lev Xy, Xy, X be tid. standard normal

\’w-iabfcs Which of the f‘ﬂllamﬂg 18 true
"F f#:i

b
! #’+x§
|
. Wy = BN it
-.Ei“:-xi+x=+xa1 2h

A R e % U s @ Wi e
O weq ® wewad @ (exponential
distribution) @ wst www Broumw 8 @
aﬁﬁm#ﬁﬁnmwmmﬂﬁqm
| rotew o m dmowm f
n*m(?ﬂ}mﬁ‘mﬁﬁﬁilﬂm
v (2 0) wedl st e e SO I L
# ﬁ'l B e N e {maximum
-!iké‘f‘ﬂmdmmmﬂm?



t
o e logr
# ; Mm

2 B o B = mE
* e n

o |5
- *ota=m)t:
4 f= =

. Suppose that the hf{:trmu af an electric bulb

fallows -an uxpnnemia] distribution with
mean @ houwrs. In order to nsﬁmate A,.m
bulbs are swnehad on at the same. time.

After ¢ hours, n — m(> 0) bulbs are found
to be i funntnmfngﬁ@m If the lifetimes

of the other m(> 0) bulbs are noted as
X X3y ooy Koy m&&pﬁcﬁwmy, then  the
rnaximum likelihood estimate of & is gwen

1. gm'—:ﬁr—

o8
2, g=las
W
i IR xiHin-mle

8§ = PR Fot

.ﬁﬁﬁﬂﬁﬂﬂmmfldmm

variablesy Xy, Xs . Xy wEET (8, &)
W (uniform (8, ﬂg} distribution)
St 8 < 8, sy=m sww WA ww
B FEiEEE % RN e wEmw

{ancillary statistic) & 7
IRk aﬁﬁw:—,{@l

2. ﬁmﬁk{nﬁm%&

_,._a!i__
3. ﬁ’ﬁ‘#k{"*mxmwxﬂ,

4, R ol ke I{Eeqn-#mq%
[-Tl'_

- g Xp Jf;,.. .an h‘: 1 I:'d H"ﬂfm {H“ 92}

variables, where 8, < @, dre unknown
parameters. W’lut!'r ol the following s 2a -
anarﬂar; statistic?

15

I .

I, %fw..anx-#e <n

2 2O e ke
ks

4, S-Sy 1
. x{ﬂ_“mﬁ)ranykwﬁefg <k<n

58, wh i oy

X = N(B, 1) —m{&-c:ma% R
WEd 0@ Steam @ nw @ ey #if) of
ﬁhwﬁsq&wadwtmﬁmﬂftx
:&wmuﬂM{mk]kxﬁaﬁmwmmﬁm

o k<0
3 0=<k<i
3 EE

55. Considar the problem of estimation of a

pwmnmﬂﬂh the basis of X, where
X~ N# i)and — o <8 <o, Under
squared error loss, X has unitormly smaller
risk r.hmﬂm_uf kif:' far
L k<D
2. 0<k<i
R
4. novalugofk

56. =0l fisel & s (against all: alternatives)

ﬂm$ﬂ?ﬁm{muﬂwyuf
M}ﬂmmﬁmmﬁ#ﬂﬂ
g Bl w antew et G ol

T g w2 mmﬁﬁﬁmw%

st 25 gl e A gt (Between s

x:iraqﬁam}w@raﬁm{mm stim of
SQUAres) wI Iaﬂasmﬂxmhmw

W;ﬂﬁ‘a"

. P[& s 2 1.5]

2 PR e =1 6]

3, Pl#y s> 28]

g, P'iF,,Mﬁ-ES]

56: To test the equnlity of offects of 10 sehoaly

suainst all alternatives, we take a mmdhm

sample of 3 students fiom each sehivel and

note their markg ina COmMMan: r.:na&mmﬁun
"Between sum of squares” and “total sum



57,

of squares” are found to be 130 and 500
respeetively.  What i the p-valie for the
standurd F-rest?

1, Pifes =15

ﬂﬁw214
ﬂnﬁdaﬁ
PlFosg 2 25)

oo

fes A Py agtes @R (randoin VEEtoe)
X R S mnﬂanm marix)

1
s

plopp
) 7 T (Tt pringipal

' mmpunmt] W WY {variance) ¥ Frefe

I H,

I. ummmmmwﬂﬁmm

2. v B WA 54H s s mEm Ty
4/3 ¥ sun w8

3o v I 4/3 8 i B i 2o ‘?Iﬁj,

3/2 % =fes wdt
4. v & A m%m B Bl

2 The Cevaranee mamﬁ ofia ﬁ}tﬂ‘ dimen-

sional random vecter X i is aﬁfthe f‘érm
1 p P Fl

o P B

e Py "l:

I i the varianog of the first principal
contponient, then:

L v cannot exm& 5/4

| exceed 574, but cannor
od 4/3

3. wwmmnfs but eannot

enceed 3/2
4. v ooan excesd: 342

. 125 freniiar @ *}mmﬂﬁﬁmﬁm £
It wlegw e sl random ﬁuh?k’::l

B ey & wen e d wefen
nﬁm&ma&mﬂmwmmhm
iRy el (with m,ihmwm

sampling) # wwa L s w (standerd

error), wﬁwﬁu‘l m {without

replacement sampimg) W W 3 @

%ﬁﬂﬂh w%&

)

B,

i puted,

|
s 2. 63
'Hi ;i

LJ-—.—

L1 mpir: random sample of size m will bu-:

df& i from a class of 125 Huﬁmt& and the

remathensatics seore of the $ﬂmpie will
Tithe: hfﬂh{iﬂfﬂ etror af the
samiple  mean f%aer uiith mplmmnt
.m{:ﬂmg" is twice s muack a5 the standand’

“erkar of the sample mean for “withaat
replacement” sampling, the value of n |s
5 2 2 £3

379 1. 9

;_qaﬁ ‘Lﬁ'ﬂ it [ ! fnﬂﬂ":i‘l’ i (error

emﬂ'rmdﬂm};{}fl ‘f’xﬁm‘rﬁl T

.{rtrwmml @ B wilge o msm e

(tresmient degrees of Fﬂmd@m} g2

E "g * i -&

3 6 4. %

Ina Latin Eq-yam Design the “error degrees

of freedom™ is 38, The * ‘treatment degrees

of ﬁi:@dm:i A any treatinent is-
ti #-' 2 b
3.8 4.0 79

s 3]+ 2] = 18 s

9x + By 9 meww W R k.

i ] Taon

&3 A4
. S&pimerhal l3¢| + |2y] =1, Then
thee mum velue of *3-;1:"—,5- 4];[5

Dl &

3 _3.’""“‘" 44




HTMPART C

Unit — 1

61,

Gl

62.

62.

A-AH
$/11 RISEMB—aAH—3A

Pl 4 o 5 A TR ey

(uticountahle) &

o BA 0, 1) % offnfa sndy wast 3

2. W W {0, 1) 8 Bl ol et

L =

3.0 Nl i S (Rrite
subsels) @ W=y

4. NF w st @ g

Which of'the following sets are wicol n@h!&?

|, The set of all finctions from R 1o [0, 1)
2 The setof all functions from N to [0, 1)

3. The set of all inite subsets of M
4. Theset of all subsets of B

4= {eam() [ ee (0. o
Frefarfeny ¥ & o B/ g e &
Lowfin =13 R sup(a) < 24 L
250 n2 19 Ry fnf(A) > 22 - L
3. sup(4) =1

4. inf(A) = —1

Let4 = {£sin &) leefo 1) Whicn
of the folowing statements are trjed
Losup) <2+ L forallnz1

: sl e
Z. inf(A) > = j__gcfntail T |
sup(d) =1
inf(A) = -1

[
e

>

AR CARY={[: B = R| [ 15 w7 v #

ford Bre g WiE sgem (compactset) K

=0 mer [enm 2 fE f(x) = 0 vx e K<),

o () = e Vr e & @ o e A

A B G v e 7

L CAR)H f, > g vt (uniforaly)
e w1 o 1 (f, ) mn s

2GR A, — g Regam (polntwise)
W I R () orrn sl

17

3. A CR) 3 0 s g ¢ g
ABART (pointwise covergent) & & 2
4 B et iR (unifoomly
caveegent) 9 .

A CoUR) & o 8 smam G ad) 2 i g
W T wifimie 6

63 Let Co(B) = { /21— R | £ is contintous

and there exists acompuct set K sich thit

[lx) =0 foraltx & K7}, Lel g(x) = %

for il x € B Which of the following

stalements are tiue? SEE S

I There exists a sequence (£, in £.(R)
such that , ~ g uniformly

2. There exists a soquence {£,) in €. (&)
such that £, — g pointwise

3, Wasequence in €.(R) converges
poinitwise 1o g ther if must converse
uniformiyto g -

4. There does rot exist any sequence in
€e (1) converging pointwise to g

. W an) = = 2n

Lo
b{@) = 10'*1og (ny

St
eln) = ﬁ;ﬂ.ﬁg&*

B o Pt # @ v e &7

1. w90 =9 3 98 0 % B aln) > otn)
. n&ﬁmﬁﬂﬁ Ll ﬁ’%’{fff’l}?} efm).
3. WERG e 4 AR na Rw bln) >

& we R @ n R a(n) > bin)

s Gﬂm that

aln) = 2
bn) = 10"%og (n)

e{n)= I—;,;n“
which of the following statements are
true? _ el
1. atn} > cfn) forall sufficiently large n
2. bla) > ¢(n) for all sufficiently large »
3. b(n) > n for all sufficiently large n
4. a{n} > B{n) ﬁnr#,l__l sufficiently large n



18

65. i Wi
fﬂqﬂfﬁh b ER, =0
-mwﬁﬂﬁ‘?ﬁmrm Pt & e

d-A-H

R &7

P S e R
T S {Dﬂmpa.::t interval) w s
f ) w (eniformly eontindons) ¥

- B f g R T wen e {unitormly

continwous) F0 @ & b & A @ R
uitws (hounded 18

R [ e b =09 e g B oge

fwdt wer (uniformly continuons) #1

o WA f, W R u s e (uniformly

continuous) & 7 a # 0.b = 0 @ w
aiteg (inbounded) 1

. Let f R = B be given by

fl) = ;r:-ﬁ,:a;b cB b2o

‘Which of the follawing are true?

1.
-3
%

4,

e f is uniformiy mnﬁﬂubm on compact
intervals of ® for all values of o and b
f is uniformly continuous on B-and is
bounded for all values of w and &
fis uniforsly cantinuous on | only if
b=0
£ is uniformly. unntmunus on B and
unbeunded if a = 0,b 20

o= [P Eodt @ @ PR A Y

e g 7

na

L R

|t aed

a v oo o &
logla) =1

sina} =1

o=

L

3 -l-mlit.

Which of the following are trie?

FEE

i N
e LkE

. & is @ rational number

talg{&'} =t
si&(ctj== 1

67.

67,

9,

Prafufr % @ #W A /@ wE AR
qﬂa'h {hounded vur:mmn] Gl e o
Loye(-LUs @ s vxe1

20 xe{-=11)@ faw tan (%)

3 xE (- n)w i m“@) .

4, XE€(-1,1)% Py Vi=#?

Which of the following functions are of
Emuhder.i variation?
Lo ¥x+iforxe{-1,1)

2, tan (%) frre(-1,1)

3 sl'n_,_(ﬂ.-fqi‘ xe{-nn}

4 VI—a forx€(-1,1)

. BR -ﬂﬁﬁfﬁ' et (real numbers) ¥ nxn

Wl (matrices) & wemm @ MR8
frofes wid 2 @ on gRedy Wi BT
m#mmmwwmm
xR % faw

M (R) — ﬂ%‘r,{{ﬁ) {ﬁzx,x
BT e

W ) A i a2
fﬂﬁiﬁ{lmﬁﬂii

2 [ awmat (differentiable) &4

3. f @ sawa i

4 f waRs (unbounded) &1

L Let M,,fﬂ)‘ denote the spaceufa!l nxn
..-reaJ mau'r:e:s identified with the Euclidean

l{i‘ Fix a column vecter x #0.in

R, B&f‘nef M,fﬁ’)—*ﬂbgff{uﬂ' '
.{.-‘Fx, 2} Th:!‘l i

f is linear
2 fis &fﬁmﬂunﬂe

‘3, f is continuous bt not differentiable
4, [is unbounded

o awe dem oy % R (ylwe e

oifar Y Freftnr et & W y & WA E) AR
wE mwe R, ffxy}"*mf?fﬂr?

wfReiE fE s A

. f g% R* wwmm &

2 wAw y € R# R oxi filxy),
RA(0) 52 wam 2

3wy E RS fyo fleyq
I Wy T B

4. WEE R O A o fowae A 8

$/11 RISE/18—4AH-—38



69,

70.

T

1.

AAH

Forany y € R, let {7} denote the greatest

integer less than or mlm}h

Define £: B2 - Rby f(x,y) =« Then

I, fiscontinuous on B>

2. for every yE R, fHJ’Ex ¥is
continuous on B\{0}

3. for every x € R, Yo f(x,y] is
continuous on [

4. f s continuous ul no point of R? :

- ariE wndl (real numbers) & w1 g

a = (ay,ay,.. Jmmzflmm
(convergent) # & ofew wie [vector
space) 1 1V % Prefm Ay e |14 1V 5
R # flal = m”{a,t!mﬁﬂrﬁﬁﬁmr
ﬁnﬂ?-rmﬁﬂ Harwgar
F#%‘-ﬂ!ﬂﬁﬂfﬂﬂ BN T
2. V sRfe Bfm {finite dimensi ional) 71
3 Vowr em el s sy
(countable linear basis) # |
4. Vo complete nonmed space &

Let ¥ denote the vector spa{:e af all
séquences @ = {al, 2, ...) of real numbers
such that ¥ 2"a,| converges.

Define ||-f] : Vor by flell = ¥2"|a,|.
Which of the following are true?

Yor ¥ mmatmmhr the sequenee (0,0, .. )
2. Vis finite dimensiona]

3.V has s countsble lineat basis

4. Visacomplete normed space’

@V, wims afl © o ofifig o (finile
dimension} n #1 o8 wfew w#fw (vecior

'wm}tﬁﬂrﬁq?wmﬁmmm

(limear transformation) # e e
E s {::gcnvamej P =8 &

R AR e 9

1. Pmpz=qp

2. r=nrt=g0
3 [T=hr=p

4. (T=n"=p

Let ¥ be q ViEEToT spa.ce aver |6 with
dimension n fet T'V >V he a linear
transformation with only | s mg&nw{uc
Then which of the foltowing must be true?
I PE=l=10

DT =Dt

(I=t =90

(T= 1" =0

o

n.

73,

73

74.

ol A (5:-:5}3@.*3‘: Rred B
THow feE Ax=0 % = @ e

{vector apacqi @1 Ry (dimension) =% &
-mﬁ #r ar

1, niﬂ";- <3
2 Rmk{.ft”} =3

3. Rank{4%) = 3

4. Det(4®) =0

MAisa (5x 5] i and the dimension

of the selution space of Ax = §'is at least
r.wm. then
Eﬂr&kw} =3
2 Rank(4*) = 3
3. Rank{a*) =3
4. Det(A*) =0

ufa B4 A € My () ® Ry 48 =t B
A#® aftwg agae (minimal polynomial)

?mwmagm}mmm

2 Aa‘:m:waﬁuﬁ}mw
WAS 35w
CEAA = L, A= “fang

L

4. i (uncountably many) e

(mairix) A sl sl o e w8

Let A € P13 CB) b such that 4° = Ly,
Then
1. minimal polynemial of 4 can nni;.e be

of degree 2 '
2. minimal palynomial of 4 can Janiy be
of degree 3
either 4= .Fg.“ ard = —f,
there are¢ uncotntably many éﬂnsfmng
the ghove

=

&%Aﬂnxnwﬂfnhl} Foree fg
A2 —TA+ 120, = Opysony S8 Ly, a2

e e (identity matrixy s Dy
Lo ’!ﬁ-’&!’ﬂiﬁ {zemmatnx}as‘rﬁmu

T B, T ey LR

i Amm

2. 't*-?tnz«n 0, o= £ = Tr(A)
3. d?— Td + 12 = 0, 5a1% 4 = Det(d)
4 M= 73412 = 0, Fas A anege A w0

nE arﬁ@ﬁm HE (etgenvaiue) &)



74

75

75,

BpH

. fz

30 0 0 0 B
030000
L@zt g0
i [ IR B S R
e 8 0 02 2y
o0 000 2
300 0dag
0 3 0 6 0 0
2 s e AL LR
e I S L S
o O R R
g 0 0. 8¢ 2

3 0 B 0%
0 3 0 60 0
.. |0 % 3 190 O
YRR B e
o0 02
g 0 0 6 0 2
3 1 0 00 0
B30 00 0}
e [0 D &0 L0
9 0 8 0 2 1
0 @G 2

Liet A be an n x n mateix (withn > 1)
mfymg A2~ TA+ 12?,““ -3 ’?uxn.‘
_'whm :“s,,“ and ﬁ,m denote the identity
matrix and  zerd matrix of order n
rﬁpqﬂhcly Then whrch of ﬂ.w following
statements are trife?
I, Aisinvertible
Tt +12n = Dwhere t = Tr(A)
3, —7d + 12 = O where d = Det{4)
4. 32‘ =74+ 12 = 0 where J is-an cigenvalue
el A

aefte wemel (real numbers) #

6x6 arE A @ e agw
(characteristic polyngmial) =

(2 = 3 (x — 2)* # Hfws w505 {minimal
polynomial) (x = 3)(x =2y & araE A
w1 oitds fafem W (Jordan canonical form)
w g w7

Let 4 be & (6 % 6) matrix over B with
Characteristic pchmg'lm:«al

= {x— 3} (x — 2)* and minimal
polynomial = (x — 3)(x~ 2)2, Then
lprdan canenical form of A gan be

20

76

Th.

W

Tocomdoooow

b

o 0 e B I o B TR RS o B o R U o O LR e B O e o 8 o MO 2 S o B e B o T 2 i o OV S
COoOCNDD O0ONOD 005 NSD OO S

CNCDoCO ONCOOO ONSOOS DON=TOD

Socoomndoocond
MeoodgusH T o

- WW (inner product space) 1V

ummwmagms&mim%wﬁ wnf
VoW uRd e i (metric) Bra
affey wiftefd (topology) ® wier aers
S stavm (closure) =) § 8 frsfta far am

& frftn 4 @ wm v # 2

I S={s4*

2. S=(s)t

& m = fs"J‘l‘L-
PO ='{1(S;]Li;

Let ¥ be:an inner product space and S be a

‘subset of Vo Let 5 denite Eﬁe closire of §

in ¥ owith mqpcct 1o the mps:rmgy induced
by the imetric given by the inner product.
‘Which of the E:rﬂﬂwmg statements are trye?
Il St

§= (§3)*
'nggmn..(&"?j = .{S'.L}_i.
SL =54ty



(L 2 BN
7.9 A= (n ° -*.z:)a

T

78,

Af-H

\g. 0 1
Ty zEeR &

Qlx, . %) = [xyz:iﬂ{ )ﬂ'r i P 4

2
@ g w2 P

. Rurd (quadratic form) @ # faidm
S ﬂm@‘ﬁ (secand order. pama!
derw:g:ves}ﬂ T e (matrix) 24 3
AUET

2. im0 (quadratic form) @ & 2o
{rank} 2 &4

3. Bsmfrr = {quadratic f'ﬂrm} 0 7 famee
{signature) (++0) 2 :

4. el (quadratic fmm} Qe wm
ﬁﬂ*‘iﬂ;‘fwﬁw{x;y.u} 3 6w A

i -2 Q. .
Let A = (;1 ] .—2) and define far
B B |

%
Oy )= (xy 2}9’!( )

Which of the following sr-alemthts are triie?
I, ‘The matrix of second ﬁrdﬁrpaﬁmi
derivatives of th&quadrhl]c Fm-m ‘s
24

The rarik of the qtux:]rai]n fisem (115 2
The signature of the quadratic form ¢
is (4 +0)

The quadratic form-Q fakes the villue

O far some non-zero W.‘ﬂﬁr {x,y. )

LN o

i

ra?&!n ER & fan 5, e v 3 ofviria

Sa={ry) e B | 2% 4 32422 = 07
W E= o 3' & Fm A v g

S Hsiu Eﬁ"ﬂm {Febespue measure)
HE £

2 E v v s g (nop-

emply brin) & |

3 E v vitie {path connected) &1

4, B et v (rontain) @ et ks
g adwE (opon set) ¥ S qRtE
{ Lebesgue measure) 3rmn 21

':'-“!-H'.H?'

78. For cach a € R,

I'EI& {(-‘f}‘-ﬁ‘]ftﬁ‘f‘x?+y +221=q]

WA e Whikofie

following are true?

“The Lﬂbﬁ&gﬂﬁ measureof £ is mﬁﬂﬁc
Econtaing a nan-empty open set

E Is path connected

Every open set containing £ has,
infirite Lebexgua FHERSUIE

'i.rnilt i

T ﬁmﬁ%ﬁﬂﬂjmmm#?

1. 4% {a,] nftde. (bourided) 2 H’t T fige
AfE nuﬁm}iskﬂiﬁz a.z*" G
A (aper ok T

2, ue g ﬁ*%ﬂﬂi ‘t’ﬁ-‘iﬁr {-ﬂpﬁn it
d:sk?ﬁﬂt 1;? #rm?ﬂm w1 w5t
i ESLErE e @

3. a‘f HART S EET (power series
functiong) f(z) = E”a,,zk .

g(z) = T byz* fom abroem Pt
{mﬂ:iar'mvergc:nm} 18 FT T
[ 5 so¢ faae =i open unit. dlﬁk}
9T 5@ arT A9 (power series) 35 o, 2%
e mfniEe B G

4, qf&f(gj m%g*mmw
(radius afamvmgev&ca} | gy fi=
el iz s 1w f e om

79 Which of the following statements are

mu:‘:‘
- M feed is bounded then §7 a2
dtﬁﬂaw{’f mlﬁie function on'the
ppen unit disk:

20 IF B ayz® defines an analytic

function on the open wt: dwk ‘d‘ie‘n
{ak} nrast converge to zero.

3 Mf(#) =55 02" and

glz) = E{? hﬁz Are WO power series
functions | whose radii of convergence
are 1. then the pmdum frahasa
POWEr series representation of the farm
38 2% on the open unit disk
4 i’ff{.at} E.ﬁ"ﬂkﬂ"‘ has aradivs of
mml:rggm; 1then fis mmmuaus on
y=f{zec] izl <1}




80.

F= 0

232

L5 Lo {upmun‘ﬂdﬂsk] et
Ct & D & Rsfg @f5 W
e v D € i A f=ut
v, wafs u T v v f F wElE 9

gr R

_ erbm @ Pl e o3 f() =

80,

81

81,

4=A-H

Ea,!“ﬁﬁ‘-lﬁ EFW M@mﬁwrm}ﬁ.

1.

2. W/ z2ulz) vzED

3. W{nEHIahzn}mts

4, D& g¥ 43 ofivg (closed loop) y & fg
o> gD, jal=1/28 @

J, B2 =0 B

Let B be thie open unit disk centered ut 0 in
€ and f: — € be an analytic function.
Let ,F 4 fv, where 1, v are the real and
imaginary parr:a af f, If’f{z} = Fa,z"is
the power series of f, then f is constant if
1y fw aml;ﬂ:—u
2. ul1/2)=zu(z) vzeD '
3, Theset{n€ R lﬂn = GI} mmﬂmte
4. Forany cbmmd curve y in B,
J- firyds
¥ fz-a)?

|n| =1/2

=0 Yae&Dwith

'Wﬂmﬁﬁﬂftwﬂﬁ AUl wee
(polynomial function) ster & a2

|owde g g € C % By & a 9T ot
Apfy g (power series expansion)
f2) = B5 a, (= — a)® 9 w5 & wH gw
@ faga, =08

ol ltml;t—mn f{z}| =t

3. L M ﬁ' E"‘W H!ﬁ}}_!#mlf{Zj[

4. @ﬁﬁm‘ﬁﬂ‘% Izjagﬂna‘iﬁa'q

If ()l < M2t &

Supipose that f: € - Cis an analytic
fiinetion, Then s a polvnomiat if
L: f-:&rany pointa € C, if
f(2) = £F 0, (2 — a)" is a power
series cupami'ﬁn at g, them g = 0 for
al l\:ast a«:w 1‘1
1 Hm]z}.mU{z}i M Im'ﬂ.umr M
4. |f(z)] = M|z|™ for |z| sufficiently
large and for some n

az wﬂqﬂww{ommnm
subset) NG Cowt E = {2,250, %) G 1)
AR ol £:0 - € T v R B

mﬂ:ﬁﬁiﬁ ﬁnﬂﬂlc}ﬁﬁﬁf{tﬂm

IS e o ¥y

2. ) 91 [ ufEg (bounded) &

3 W}&fﬁqﬂjﬂfﬁrﬁﬁtﬁﬁrm
{mem-tt&:nﬁexpansmn}
Emﬂﬂmtﬂ"ﬂjj mlﬁ‘
m=—1,-2-3 .. % Gy = 08

Ay wmjﬁmszmﬁ&#uﬁm
(Laurent series ﬁupanmn}
Emﬂam{z-*zf) B A =08

. Let {1 be an open connected subset pf €.
Let E= {z; By B S AL Suppose that
f+ﬂ ez ¢ F T5E ﬁmeﬁi:m Sl.iﬂh ﬂ'{ﬁl 'ﬁ{ﬂkﬂl \!3

=-':m&iytm Then f isanalytic on (0 if
I, fiscontinuous on
2. f is bounded on 0

3. forevery J,if Bnentm (2 z;J
Laureat series expansionof foat zf.
then @y, = 0for m=—=1,-2,~3,.

4. forevery j, if Lpeztn(z = 2) |
Layyent series expansion of f at 2.?,
tendy =0 '

83, vl f(x) = 1med(x — 19 f(x) =
0 mod(x — 3) = G A Y gE T
-ﬂmmr{x}ﬁﬁﬁﬁﬂﬁﬂSﬁﬁﬁﬁﬁ
b L L R o S
1, 5 Re#l
2, SuEm R
3, S witfan sfve e 2|
4. § sy weeg moedra 2
83, Let § be the set ol polynomials f{x) with
 integer coetficients satisfying
flxs =1 mod(x—1)
fix) = Omodix —3).
Which of the: fﬁiimmg statements are trise?
I. §isempty
2. &isasingleion
3, Sisafinile non-ampty set
4, 5z countably infinite



B4 o & =5, d vewt il e
mﬁsr__ﬁ_mﬂ_ﬁ AT @ e
b G utm e (eyclic group) &
T RS @ WM (isomorphic) &)
2. 6 R whn ane N o 2
e R G 8 H o e avmres
A oitto hamomearphizm)
Wl oo
& G wlke e wop Ry
. G oy A = e wi
Q) T g e
(nontrivial homomerphism} aftai
Eal il

84 Let & = §, be the permutation grotip of 3
symbols; Then :
L. & is isomarphic to a'subgroup of a
cyclic group :
2. there exists a cyelic group M such that
G miaps homomerphically onto H
3. @ isaproduct of cvelic groups
4. there exists a nontrivial group
hemomarphism from 6 to the sdditive
group (@, +) of rational numbers

85. X® e G 0 0 |G| = 96 &1 20 H mar K,

€ G % www o e R M) = 120
?R‘;i:- 168 @t i
L. HNK={e}
2. HOK # [e}
3. H 0K (Abelrany &y
A H K S (Abelian) w81 &)

85, LetG be a group with |G] = 96, Suppose
Hand K are subgroups of G with [H| = 12

and [K| = 16. Then !

L. HoK= {_-_‘E}

& HNK # (e}

3. HN K is Abelian

4. HNK is not Abieliin

86, Poafren ¥ W oo s b 7 I
I quidt mret (integral domaing
m {subring) U Rl W
a

2wl Qe w (unique
~ factorization domain) =7 suzag 5
TR ST QU g g A
3. U 5 A W (principal
ideal domain) %1 wawem & UF fqE .
TerHE W g & '

4-A-H

23

4, IW JimTst s (Buclidean domain)
PR o UE Ay g &

‘B6. Which of the following statements zre trije?

- L Aisubring of an integral domain is an
integral domain

2. Alsubring of unique factorization
domain (UFD) isa UFD

3. A subring of 2 principal ideal ‘domain

(PIB) isa PID- sE g

4. A subring of an Egu!i&aani'dnm_'ain is an
f‘:_iail-n}!_idMn domain

87,48 () € Z[x] v vwgme weie (monic
PR OpA B e 9w

B %
2. ¥wiq (R\Q)UZ & & wufbops 81 #

3. ¥ (C\Q) U % @ wvfler w2 4
4. A(QYE) ¥ et 2w

87. Let f{x) € Z[x] be & monic polynomial,

Then the roots of f

I. canbelongto @

2. always belong W(R\QUE
3. always belongto (C\Q) U Z
4, minﬁanng to (@\E)

88. P W S e e R 7
Lo v R 8 (finite field) o oo

T (multiplicative group) wév wide
{eyelic) =hr &) N

2. % o 42 (finite field) mn s
S (additive group) whe uw g

3. 9 st R w1 vl 4 gy

A4 @ e e mé;hﬂ uR
SRk 87 [l 0 /isomorphic fieids
WA w6 wRae g 8

B8, W?;r_ij;h‘;_l'g‘._t_‘;#ﬁ following statements are
trug? [
L. The muiti

multiplicative group of a finite
field is always cyelic-
2. The additive group of finite field
is always cyelic. ™
. There exists a finite field o fany
* given order
4. Th#c;.ﬁlsrsatmﬁﬂ one finite field

(upto isomorphism) of any given order




B9, va wiefe gnfe (lopological space) X &

89

_tﬁimﬁwﬁﬂﬁmd*m#wm%7

bl X\A =8 o e T (nowhere
dense) # X A e (dense) @

2. uﬁxﬁﬂmzmxw R e

B
.= MNA s (Interfor) ﬁ@erf-‘r arA A
A wEr B

4. uraxmmmmxm 3T
(interior) fT g

» Let X he a topological sfracf: and Abea

non-empty subset of X. Then onecan

.cm-;iudc that

1. A isdense in X, :F{X‘m}ﬁ nowhers
tdense in X

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

3. Aisdensein X, if tl‘ﬁ: micﬁ'mr of
(X\A) isempty.

4. the interforof [X\A4) is'empty, if &
is dense in X

). Brerfatm 4 0 oam am 2

1. Irfirai vigd 2fe mﬁe: (compact
metric space) FramvinT (separable)
gt &1

2. aft oe giw el (X, d) presin
A gt d feft (discrete) 7

- wEmaT|

3 m?x«xﬁmﬂ i i By
worft (second qauulabie}ﬂ?ﬂ 21

4. weles v oty wiftfie wRe
(first eousnttable tapatogical sgaoe}
Wﬂﬁﬁﬁ

20. Which pf the Eatlﬂwmg statemients are true?

AActt

i i Fﬂmy compact meiric space i5
 scparable
2. fametric space. {I.ﬁ] B'sqpara'bker,
then the metric d is not the discrete:
THSEFIC:

3. Every ﬂpﬂr&ﬁe metric space is second

coyntabie
4. Every first countabis topological space
pw.‘:ﬁmmbtc

24

UNIT -3
D1, il gaan

91,

YAy =9, vffl}l 0 a ¥y

. - oy sy
1 e R 7

I, s o fﬂaun:alﬂv )
¥t A (characteristic values) 21

I.za% Ee {unmmatabh many]
SIS A8

3. sifitos w0t A 4 g e aftin
e e (0, ) % mw VA - 1
A B A :

43Pl wE A R e e afFregiy
e ® s (0, ) A g VA e B

%faigéfﬁﬂ

Caongsider the Sturm- -Liouvilie p::unbh:-m

¥ Ay =0, y(0) =0and y(n) = 0.

Which of the following statements are true?

. There exist only camtmbly TRy,

_ characteristic yalues

2. There exist uncountshly many
characteristic Vatuﬂ i

3 Each nima;gtrfmc ﬁmetikm correspond--

“ing to the charseteristic value A has
exnetly |VA] — 1 zetogin (0, m)

{ie 4. Eanhchmnteﬁmfunchun corrospond-

.:'*35"-"!!‘".—

Ing to the characteristic value A has
exactly [VA| zeros in (0, )

JWHW#W

27y
-*-—Bx-uﬁy

fﬂﬁiﬁﬁﬁ-‘g{ﬂ ) & weaw  wn ww R ?

- s flort R (asymprati-
“cally stable node) &1

2. u® sfte frg (unstable node) &

3. e s e W (asymptoti-
cally stable spiral) 31

4. e aflew ”ﬁ.ﬁ‘i {unstable spiraf) |

i Cﬁnmder the. systeny of d:fﬁ:rentml ﬂquaﬁnns.'

=2x—Ty

'ﬂ—?{xmﬂy

Fh:n the: criticdl point (0,0} of the system
ia y

“asymptotically siable node.

unstable node

ysympmti‘mll}i‘ stable spiral

unstible spiral



93. vy Yt a: [0, oo) — B i . s
i

94,

Lad

94,

A-AH
S RISE/MB—AAH—42

e
ot aar"

¥Ix) = uledylx), x>0, p(0) =y # 0
Ty 46500 | v ﬂyig oar e

Lo -{u lalx)ldx < oo, # dt 3
ﬁiﬁ{bﬂundﬂl} il
: I]ﬁ’:_f latx)de < oo, @ @ B
by o i) it & 24
Fooaf lUmy., afx)=1, @ @
h"‘w—ﬁhlyfx] m f:!ﬂll
4 = hm,._,.,a;;m =1, @@ ¥
it {menatong] ﬂm i

ra

cAssume thata: iB w) = [/ iza continudus

function. Consider the ordinary differential
mua:mn

yix)= afx)yx), x =0 3(8) =y, 20,
W}mzh ol the. Eﬁ]"]nwmg, slummmas‘m T

I Halx)ldx < oo, then ¥ is bounded

I £
i ]’g"|n(.;x}tdxtz &, then

s V(3 Xy e:nusm
I3 Lo ey ﬁ(ﬂ B 1 then
hm;—.miy{x}.i

o l'i'm,-_.ﬁ,:'a{xj.."-—. 1, then yis

TRl onsE

i arx, £) i
L=l 0<x<lit>0
ﬁ{"x,ﬂ} =1 4z +sinfn x) cos(nx)

W) =1, uli) =2

oy e o
s u(:;:)—i
2 ufi =2

T
¢ syetiteoe
If ju{r. p} i the solutish of"

b Gax<t, >0
e =1+4+ slﬂ{?f x}cqa{zrx]

H{'ﬁ t} =1, ﬂfl: t} =
-1h1:n

2

95,

— A

5 w3 =
-

o PR arat @ € B iRy i e

AT el Tt

ﬂa—g—-nu,xeﬂ t > 0 fom i

mfu u{x,ﬂj wplxl x e I8 & ot on g

T S Sl w8, W W

i m‘ﬂﬂ’f!mﬁmﬂfm' _

%.4’? A e (bounded function)

mamm-@;—mwﬂmwrﬁ

u FlEg (Unbounded) #(

¢ 8T gy U e He (compact sat) B

' mmn‘la’tmmﬁ?‘}ﬂa‘iﬁn

ﬁﬁﬁ’ﬁﬁﬁ&i—m (elompact set) Ky < B

mrmgﬁmﬂ ox Eﬁrﬁtﬁﬂ’qu{xﬂ'}
i

m&mﬁwmi?

o By e aite 8, maer 2
| 5y aites, vl e &

| Sy wu & w5, w8y
Sy ety 8, gbT e ¥y

=N
7 i3t
e
#“2

_-hf.-wga—

4 th abea Il:vmi mat ConSkant. Cﬂﬁﬁidi‘r

the first order partial differontial equation

3e"l!+tr--l::r eI f::-i] with the

m ial :iatau{x 0) = ug00), x &M where
g is @ contingously. il toentiabie: function,
Cansider the following two. statonents,

5, There exists a bounded funetion i for
which the salution i is unbbunded.
Tug vanishes outside a compact sot
then for each fixed T > 0 there exisis &
\compiact sot #y < R such that '
Ul T vanishes for v € Ky,

Which of the Fti‘rlnwmgm true?

| 5 s trieand s is falye

2. 8 s tie and: Sa is alio true
3.| 8, is false and 5, s true

4.| §y & false and 8, s also fulse

5

96. U agﬁﬁwh ATE (Ron-singular malrix)

Am L 40+, s Lo i e wd S
e (upper Wiangular matrix) @ 3en Faa
W {lower lrmngu!ar i) P et
o) e s 2 g Do B e
ﬁdmggnaj mm:'m} Bfer o ¥ R
M—E%ﬁ'ﬁx Wﬂﬁﬁ&‘l’ﬁmuﬂ'ﬁl’i’i




Il < 1 % s orrq-sde g o
(Gauss-Seidel iteration method)

x0) = fel0 b k= 0,12 .8 2 W

At (converge) g i e & A H
o

Lo =D™%L+U)
2. =B+t
3. =D+t
4. —=(L=-D)ytu

96. Assume that a non-singular matrix
As L+ D% U where | and U are lower
ard upper triangular matrices respectively
w;thniidwgmd mmmmmﬁﬂ is
a diagonal matrix. Let x* be the solution of
Ax = b, Then the Gauss-Seidel iteration
method x4 = fx®) 4 ¢ k=0,1,2,...
with I_]Hlul{lmnvﬂwtux provided H
isequal to
Vo =pri(L+-4)
2 ~(D+ 1)U
3o=b+
4. ~(L -y 'y

87 3w s wWeww  (Forward  difference
operator) T ogER hie 2 Ay =
Uy = Uy, Ffaitn 3 9 Frm s et
(difference cquation) =@ . AEE w
auftaz (unbounded)d ?
L &%, — 34U, +2U =0
2. AL 4 AU U, =0
3. BPW, — 24U, + 2, =0
A AR um—-a thy =0

97, The forward difference operator is defined

88 All, = U,y — Uy Then which of the
Fallowing differerice s equiations has an
untmun&ed general solution?

. A%, ~3nﬁu+2u,f—ﬂ

2. ARk U+ U, =0
3 A%, — zau £, =0
4 Py — 28U =0

98, v} = [1*%e 2y w2050y + 3l
Al yi(log 3) = 13 y(0) e & @
men W (admissible extremat) &

1. 4=e* 2 0=

3e¥—2 4, e —g

4-4.H

26

98. The admissible extremal for

log 3 : _ .
(e 2e% 0+ p)ldx

I =
'\-m-arf:y ﬂng 3)=1 ahdy{n] is free is
1. 4—e* 10— e
3.e -2 4. e¥—4§

99, Jiy) =[5 y*(x)dx. was

99,

10,

¥(0) =0, JF(U-IW,{,\;{x}ﬁx o8
ﬂlwﬁ‘iﬁ&ummﬂ}t
- 3x? Iy

2. Bx¥-9x%+2x

B mXT
3 Sxt-ta

4. 1000 4 4x" - Ix
The extrenal of the functional

o= [ oo
ElIb_TECl wy(0) =0, y(1) =1und

f,; yixydx=10is
§ Bx* - 2%

7. Bz 9x“‘+3x
3, w-x- —-—x

4

o - : :
By =4 f [Cosx cost — Zuinx sint] ¢l dt
il

+cos7x, Dgx<w

& AR W sy

1. HﬂﬁﬁEﬂﬁﬁlﬁH@ﬁm

_ R EE e E

2. AE W & 3y wdl & o wwgwn
w9 w2 S Al &

A€ R ¥ 5 uE S B avdsr wde
mmmﬁmﬁmwﬂmmmm—wﬁﬁﬂzf

4. AER @ we et S By gt
'W%ﬁmﬁﬁhmﬁs

1o

SM1 .R:{&_EH-B-—#AH—ﬁE'



108. Consider the integral equation

HL.

101,

FAH

)= Af[eaaxmm = 28 sine] d(e) de

+easTx, @=x=nm

Which of the following statemens are true?

1. For every 4 € R, a solution exists

2. There exists 4 € R such that solution

_ does not exist r

3. There exists 2 € B such that there are
mare than one but finitely many
solutions

4. Thereexisis A € R such that there are
'mﬁmh.i}r mEny. solutions:

Ae Hwoamd B «Fﬁm
B0 = :{f K6 9oy de,
i

O=sx=<n

o K = {:Ln;xm'ih D=x=1

xsint, tSsx=sw
% s (non-trivial) ﬁﬁ (i

I. _.(n + ?'.)? -1, mEN

2. n*—1, neN

3, 3_-[n+132‘~—1 e

4, —czﬂﬂﬁ—x nEN

The values of & for which the following

equation has a nen-rivial solution

Hlx) =2 [ K 0) h(8) ddt,

e

ﬂnxmsr O=x=t¢
whmﬁ{rt}— m{x‘mnt s xr=a
arg

gt cat 1
{is (ra-i-;) _h-L rH_:‘_M
2 ni-1,mEN
3. st =1, we N

4, '%.'_EE}: FIF=1, HEN
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102. uf2 v W wdt 9% (simple harmonic

102,

m‘l‘ﬂﬂm‘}ﬂ’:‘t it (Hamiltonian)
B =L+ 5P & v 17 e
Wfﬁ?’mﬂ' Ei..agmwgim]f R
e _,Mz ,,Q

o _._M‘A —“—'({{2+342¢}
L= mi?+Eq?

L=3ma? +£(q" + 3¢70)

[#F

=

The Hamiltonian fora simph:, harmonic:
ascillator is H(p, g) = =-~ g -qr Thena

possible Lagrangisn Gﬂﬁ‘espun(hﬁg ol
can be

= i i E !-
2 b=lm? — 5 4 30%)

L= -ﬂw”*{*"e
4o L=Imi? +5° +30%0)

103, 2 s st X v ¥V w s T
_Wﬁﬂmﬁmﬁm
fry) = {ii hisa sl
ﬁﬁﬁﬁfhﬁ*ﬂﬁwm ecrwim
. XaVems )
2 PE>0)=1/2
3. Ef¥Y=10

163

4. Covd¥) =0

Let X wnd ¥ be two random variables with
joinr prﬂbahﬂﬂy density fanction

b i

- f :-\t;"l o i

flspi=ie HISyis

10 nthemma.
Which of the following statements are
I.,errm‘:t? Tl .
S and ¥ dicindependant

I

2 P ) =1/2
3. B =D

=2 l:.. “'('. :Vj' ﬂ



104, a1 argfees =@ X @ ¥ & g
XS0, Y0 EX) =3 V)= 9
EY) =249 vm =4
T’Emmhﬁﬂwﬁfﬂﬁmﬁm#?
. B<fov (X ¥) <4
.2 E(XY) =6
3 VX+¥)s 25
4 E(X +.'r"j’4235

It Lev X and ¥ be two riandom variaties

satisfying

X=z0 Y=0 E(X) =3 ¥ =
E(r)y=Zand V(¥) = 4.

Wihich of the fattowing Slatements are

D= tov (N )<a

2 E(x¥) =6

3 WX +¥)=1is

4. E(X+Y)F =25

105, arrveey TEf: r;mm-a;mm}i {'1'2 B} uy
Tl e G TG ST (Trunsition
M)

L G S ]
= (1{-2 i 1;2]
Lfe 1;‘2 0.4
B A el aen 9 e e

(stationary distribution) 1 = (i, 1y, 1)

B d(1) armen 16 sk B Frefn s
B R ”‘”ﬁwﬂw#‘ﬂ
l dil) =1
d-:f“t}- 2
o My = 1/2
.'T' m o= 1/3

185, {'mwlc[n:r | Marl-.:w E‘hlﬂﬂ an stale space
5412 3} with transition prabability
matrix P given by

/B 12 1/

(1?2 @ m)
i 7 S 1

I..pu:-:rbrh Ty, 1) be w spationary.

distribution of the Markoy ¢hain and dfi)
“AWhich af the

‘denute the periad of state |
fillowing statements are wrremi‘
L aim = 1
3'1: ﬁl = Ejf 2'-

AN

28

106, uf2 (X}, Teh s < (identical
independently distributed) argfaa wil w
o o1 forh o B(X) =05
VXY= 1 Brer o am e @7

£ Z#[

1'=:|r,-'1c
S .
) ;aﬁg-&au
Y =i
T g i ettty

n
e

A

{wifmu )

(st 1)

h‘lr-"

(uifisetr 1)

L6 LetbX by hu.;smucm_.u ofj, id. raddpm
variahtes with E(Y) =D anid V{Jﬁj =i
Which: !H the fyllowing e trge?

z XE =t in probahility
52 _HTZX — O i probabitity

e
1
3 "}“Z = Bin pmh'}hﬂfty
;Z Xf -1 i'h--ﬁmb'ahil'ity-'
=1

107, =1 eawdy e wR (1L egfees w2 X
Y s | e v {exponential
disttibution) w1 wEsraEEt Ry AR W = X
';; 8= X700H VYR o Pt et

B = 172
"..:.. SRR (G0 AY wiw (anitornt) 24
3 W, Hw‘ﬁﬁl
4, W, U kR (uncorrelated) 2

AT Lt X and ¥ be i exponential random
wariables with paramerer 1. Dieting,
WK ¥ andd) =4(X + V), Which:
'-uf thaiafiawmg aretrec?
CE@Yy=12
:f_. U5 uriffarm 0 {0,1)



3. W, Uare independent
4 WAL are uncorrelated, but depmﬁmt

168, 21 mrsfesm m X, 7 K‘Wﬂfmﬂﬁm_

108,

o sl wila e (Lid) weRwe Ll

:{ud}iiiﬂﬂm#ﬁm
(probability mass funetion)
fokz) = 0%(1 —0y1~*  x =, 1, wibs

-Iﬂ'a{ﬂ,l}%lf‘ﬂ‘rﬂﬁﬁmﬁﬁ#?

Jl'l +‘2Lx‘2 % wtrd HEM
Eﬁufﬁﬁﬂfﬂ statistic) 81
Xl-—x;ta&rﬁz&ﬂ Wil &1
X1 "lrfg ‘.‘Eﬁmﬂ {Maf
X3+ X, o ulis it & |

e

Fat Xy and .1'; be T.id. with probability
T iummn

fole) = 0 (L= 0%  x=0.1,

whare @ e (0,1,

Witieh-of the rniimmng STAOTNENIS e
rney

i i",_ + 2N s auuMicient siatisti

i = Xy 15 sufficlent sharstic

3, }r‘" + X3 IsasudFicient winistic

4. .‘2’ + Xy isa suﬁ"mcm statistic

X s o X1 2= 3 il e Nl )

b Al i Wﬁﬂewﬂﬁi AT

(514, ) mlaim }1.,?‘;,.. ¥y il g

N(y;,ar} W et e B 4 i HE e

fﬂﬁwﬁxﬂ wﬂﬁrﬁmw!ﬁﬁaﬂ&m

{‘:‘-l }{EJ Ex.{_ d])t" i’{x&t.}rﬁ F‘?T ﬂ"ﬁ«mm

TnE  [eorelution cr;wmmmn i o

= |
hd

L el 3@ fon = “ 1’d=l it

Frpsa (L n— 5 ol
(. ) Fsiy

B2 e
Sl o Sl
- 2 vt e (o ) e
n=3 zﬂagg—-« Sl e & S

wI @ R o o gt ax
{LM} varighle) wrat

4. Ifin > 3w Beord dverden Wt

T B

169, ﬂampl-methai form = 1! 3‘:‘1.}1{1, o My TR

A

P~ N(#h#ﬂl il ?’T,T‘"g. v g

e iide~ N{,uwaﬁj Assme f'urthcrlh-.'.t.
Ishia)ﬁ 's and Ehc ij 5 aile Ilidtf[}ﬁﬂdﬁlﬂ Lt
 he the carelntion-coetiTolmt eompaicd

29

1, ﬂ‘ﬁ'ﬁ“‘d’ﬂﬁﬁﬁﬂ

ta

-Frém the bivariate daty

{xi* Fﬂc}r {HE-?I}# wir 'Exmﬂ}} Then

}.'_* - - -huﬁ F-{,;@-# dﬂf.nhhlmh -{F‘
.%ﬁbﬂﬂmn with L endn — 24, fl[ﬁr
-aH n=3

_mlm t,pq; ﬂ-ﬁtﬂbﬂtlﬁn (t

_.&:str"bul]nﬂ with n—24d. ,i“} for il
ft E a4

= i Hacc ha& the Ll:'r'sﬁiﬁuiiaﬁ ﬂﬁhwqﬂmn

!H

4. et Itasa bcm' di‘smﬁuﬂnn ﬁlrﬁ}l =3

S HE X Y
F‘Hﬂﬂﬁrﬁ‘ﬂiﬁﬁ’ a‘ﬁsﬁ*mhﬁm#
& A g7
ot aa‘ernﬂag+szhh
3, Hﬂ @ =13 Ay E-: 1)&1@;1{%4

-ﬂfﬁ & félﬂ Ji' L3V m i ﬂl?m—gm
:Rﬂﬁiﬂi (Right-tailed tesr) mrfrs, vl wof
(LMP) &

3 gl = 1w Hys 0 1 % vt s

'ﬁﬁ%ﬁﬂ!?ﬁ%-rﬂ#mﬁﬂﬂﬁlng‘aﬁ
srfiarr (left-railed testh wrilen wd wad)
LUsae) 2y

4, Hazgi= LAt s 8% 14 st il
B W ol Eh zﬁw#fupun’j
o ] @ e

110, Suppose X and ¥ are twa independent

b

eapanenml F&ﬂtlﬂm vairiables with means

Hand 20 rekpectively, where-§ is

kmhﬂm Wha:;h ol'the following

Sshjloments arg trug?

1 X 4.7y I:ssnﬂicmntﬁ‘)tﬁ .
H:ghtémé&ﬂ st hasud on:i + 2V is
LIMP far #ﬁsﬁngﬂg =1 against
Hp 8 <1 .

2. Teft-tailed test based o 28 £ ¥ i
UME for twating Hy: o= 1 agiiist
My

b UMP test docs not exist for testing

Hagr 8l = iggamﬁuizz iR

o ot anfRdl w (ewossample
I'ns:am,un phmimﬁ Ty e wie PR wm

A Bl e (population) 7 . 61 8

ﬁlﬁf*ﬁﬁrﬁ?q

t—#mﬁqmm _

.*{:E )= Fixe— H;,l:-—lzﬁ Gy F
TR T A T én g



H1

i, \’fe J*Hx,w: =

A-A-H

wnd 4 ffa wfed @ @l (ranks) w

e TR Pl fhm oamm £ ol wh

LR ST S

H,u, & E?y_m My by :"ﬂz
wﬁ:ﬁwﬁwwﬁr

L Hy 8 sl 7 e 0 e

i e

2 _*_lﬁ:?"_ﬁm AU My @ aediene s
il A -

3.7 Wi R are 85 A8 & wem

4. Ho & aofn B(T) = 60 2w

Consider a mrﬁ—sampie loeation problem
with 6 and 8 observations from the first and

second populations, respeetively, Suppose

that the distribution of the *! popilation is

FQe8) = F(x =00 1= 1,2, where F is

n continuous distribution ﬁ.mclmn ‘With the

median at 0, Dﬂ‘ﬂ'-na?‘ 25 the sum of the

Tanks of the second sa;mptz in the r.umbmnd

%mpie For the prﬂ'bim of' testing

Ho: @ = 0, dgainst Hy: By > B, which of

the !’niluwmg statements are true when all

obsetvations are :nﬂ:pmdant‘?

Lor i&drsm'bu{inn free under H,.

2.1 mappmpn;ﬂe o reject Hy, when T is
smmall

3.0bservod value of T cannot be 85

4 E(T) =60 under M,

o B wed § B X < Blnomial (),

Sk O<p<|smgd anef012,..}
mmﬁlmﬁma‘ﬁu=ﬂﬁ#w
X 9 e (degenerate) &4 af n W
i G (prior distribution). @ A
AWW{f’oism}mﬁa’rﬁﬂﬁ'ﬁaﬁﬁ

o o EE

I, 7 Tvg g {posterior dismhmmn}
Y et & ] e e A R

2. X =08 maw o sen
A (1 —p) Fmen w1 A

% p=1/2 8% wen i Ay st
(Rayes estimate) W Leipid (bins)
(A= n},fzf el

4. N A SEa e we {variance)

- Rt {Lil'lhlhﬂd]ﬁ-’ﬂlﬁﬂ' Xip W

yage 3 SR 8

Bimamiat i)
whete Bl i< 1 5 knewn but nE
{012, 5 an unknown parameten
Nofe that when n =0, X {5 degenerate

Hi3.

at _ﬂ Sﬂmﬁe that n has & prier

distribition ‘which is Poisson with a

known ‘mean 4> 0. Which of the

raﬂmuzng«smmm ‘ane correct?

1. The posterior distribution of n is
also Poisson’ but with amean
dszbrmtl flgmy

2. If X = 0. the posterior distribution

of nis Paisson with mean

A(1=p)

The Bayﬁﬁ estimate oft 7t has bfaa

(4 = n)/2 when p=1/2

4.. The Bayes estimate of n has larger
variance than the variance of the
unbiased estimate X /p

ik

113 %ﬂmﬁﬂﬁ

=Fixu H B+ Bix + g

.311:1. + fakzn ﬁs-"za + &
'.I";‘; = ﬁ‘,i’n £ ﬁfg}fzg 'f"j.'?g.xm + Eqy
ey 8y, 85 NOO, a*) 1 s =5 oy
Gt e de (L) §

Xyy Xy Xy

Det i%3:  Xop Xax| % 0 F| ww aift fe
X33

{&Iﬂ},ﬁn}wa@wﬂwmﬂm

1‘3; A3y

‘squares estimate) (£, Bz, #;) ® o

'fp_fgxfaiﬁ By
fﬂlrﬁ‘a ﬁa]m (unique) )

l .._E:’ufma Wit e SR i

siwa (BLUE) BE., &8 &1

. 'Emﬁﬂ{wm ST

ap{ﬂfgﬁ Wﬂ‘f {UM"@’UE} E:n & g{%&

4. -L ffﬁﬁﬁﬂn: iy A S
w’r’nﬁa ST P:L;.I”E o e
:Eﬂﬁﬂ%% e stgefafEg aree (UMVUE)

i

In the Hnear -‘r‘l-!lﬂdf-:_l;-

Y =B 1.%&55;1 +frat &
"'1.? = ko + Baxss 4 Papa 4 5
= [hiXay + faxas ﬁ;«r‘m = Ey

_wi‘er;. 5y0ep and &y ane i (0,07 Y and

1 Xyr Xy
Det Fﬁ'; g -1'2_3] # 0,
£33 Xan £33
Lt (R ) e s s
rv_;lnﬂh,'!f ﬂ:,ﬁi\.ﬁ} I.!:thj £y 1.“ Eﬁ



114,

154,

~HACH

I E‘;,l..ﬁfa-} = 1~

'(ﬁi B .EH} 5 unigue
e i’;ﬁ; is the bes( linear unbiased
estimate (BLUE) of B, £:8

3 Em £:48; s the unrﬁmniw minimum

viriance unbiased est:mam (UMVUE)
UFEiul f‘l“-ﬁ{

4. Em £, is BLUE but ot UMVUE
of Eitt Eiﬁi

#ﬁﬂ{ﬁcs"}mmﬁﬁﬂiﬁw@m
ﬁﬁmﬂ"ﬂ x”xza -u:x;gﬁ‘?‘ﬁﬂ
Tl p 4 o 2y agm w51 of wr
ﬁm

¥ gm-ﬂi‘ ;e;i:xi-rfa* iﬁ

i::nzbﬂ mmmms s aR
nh % x° wEfew o @ el ez we

{comulative distribution function) 1 Frefa
Frifaites

T W R R
I Lay wafsab =1 wew o1 95%
AT WL

. =|:r-“1aﬁ

rj_—]_{t;} = 1-— . “_1 fb} '[.:' EEE ﬂ -'-:ﬂ:

5 ) wer 95%1%%% :mrﬁm
iy mﬂﬁr“r W 950% s e
ddtaz I:r?;f*niﬂ

b—a=n— 331ﬂgvﬂ#§tmﬁl

4. nf?: Greqilh) — Gyq (a) =095 @2
a1y TR zﬁ Qs%ﬁwmmi mavﬁ

A

LeiX;J_.Tz;, xﬁ b:” Id. Hfﬂp
variables, where 4 and g both am
upknown parameters. O x:mrdara
confidence frterval fir o2, which is of the
florm

Ll S s
ap = [BECEL BERV) (here

- - -

Liet G, e the cimutative distribution
ﬂ,{n@tum ‘of i chi-squaré random wvariahie
with n degrees of freedom. Which of the
!blluw’rng statements are true’

. 1t is possibic 1 find & 95% confidence

interval of the form .‘M where ab = 1.
G-1(h) = 0,025,
then it is the shortest 95% confidence
imterval.

31

3. If it is the shortest 95% confidence
interval, then a and b must: sa‘tmtytlm
@mdmnn b—a=(n— ’i}iﬁg»—

A0 Eﬁ-l(-h) = ,.;_,1{61‘} Egﬁ then the
expected fength of'a 95% confidence
interval of the form

lapis (e —1}(—~——)u‘3

118, et il 999 (two-class elassification

problem) W fare dfim wafy @ afiwedt
=l & v P w9 uRafe 2

fie) = {q FfﬂSIxSI

fzfﬂ ﬁ}t !fﬂ5151

.Fmﬂﬂfiﬁﬂmﬂﬁﬂﬁmmnnxﬂ

Frofia #ify we ol (clussifier) 8, @t

W ) e e el wen @ ufy
¥ L2, &fﬁfﬁuaﬂﬂwﬁ‘ﬁa g & 4

X2 1/2 90, @ wida A wew &7

e ufawlnwrzn‘ra‘rﬁwtﬁmﬂmf
(Bayss classifier) 1

2 wfEmy >, ¥ A6 v witet &)

3 ARmy <on Wow 8 uw it B

= nﬁrrx—ﬁifr?ﬁﬁmmwﬁﬁw

E mﬂ.ﬁvm &

113, Consider a two-class classification

116

problem, where the dens.f.ms of the two
competing classes are given by

_ 1 Ho=x=1
A= {y " inerise
and

_ [ fosxs1
f60 otherwise

dLetm and 7, be the prior pmbatntmes of

1;':11&53 two classes, Mow consider a

classifier &, which classifies an mb‘wr'rralmn

xtoclass 1 ifx < 1/2 andto olass 2 if!

x=1/2,

1= e Ty, then & i the Bayes classifier

20 1fmy >, then S ik the Bayes classifier

3. Mmy < s, then' & s the Bayey elussifier

4. Wy =m,, then the average probability
of misclassification for 8 i 3/8.,

S aREERE A WS A T 4

el ﬁ’“ﬂﬂ Hﬁf’ﬂﬁmr—r (with rcglnlmmn:} ol
RA W we Awmtom e (simple
random’ sample) | g0 uived @ st



Fig
“sample of sive 2 With replacement from 4
oy with dlhhﬁm hmgh‘-ts Lier 3 he
sample  mean of their  heights:

i,

117,

el #BOE F Pefm B wwg oo gy
-%ﬁﬁa#ﬁ’fﬂaﬁiﬁﬂzwﬁ'ﬂ

SRy & wvw At wivedl B ot s
ufitrl @ sl Sl W B, 0 ﬁmﬁn Fiear

-ﬁﬁﬁﬂmm#?

1. (% +f-_.;l}2 A {vananue}
(28, + 3%)/5 % waren B &)
2. (6 +2%,)/3 W Rw
(2% + B%)/5 b wuren - whyE 2
30 (F+£)/2 v (2%; +3%:)/5
G p el
(4 2%))3 @ v
(@%; 4 35,)/5 4w Aw e

A statisticlan bas driawn a sintple randon

thie
Then;
another statistician has drawn A simple
random  sample  of sive 2 without
replacement from those 4 bays. Let %, be
the sample mean of their heights. Which of
the fottowing staterents are carrect?
1. (B +%:)/2 haslargor variance
_ thap that of (2%, + 3%,)/5
G e 2,;‘1),33 Has kirger varance

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

e +i’;_._),i'2 s smaller variance
~ than that of £23; + 35,)/5

A (X, 4 28,)/3 has smatler variance

than that of (2%, + 35,0/5

afs et & p e A 28 T s
Mo 05k 0

|, R 25 A A ad uife)

3. w25 7 i) g wity

3. it 3 9w 2w

4. e 20 a8 ¥R Aoy

It data set wﬂh e 2.5nd standasd

ﬂmuﬂua 0.5,
I, the median must be bigger than 2.5

2, the median rﬁﬁl'{! b stmatler than 23

3. the medmn mist b mnHér thari &

4. the median must be Bigeer than 2

U8 55 F, h @ m & @uw [0,e0) & by

A=At

wildiblel Re S (lifetime  distribution
fnmnan} tf{r werd (hazard function) @
atam o wieTem wea (mean residual
lifotime function) 1 Frefa el & afy F
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18,

B9,

19

L mi) =

ren ey (absolutely continuous) €5t Fs
Gk R Al
1. .[Q ht)dt =1
LR 5
© Ul afiTEte W e a4 S 0
et ‘iﬂﬂfﬁlﬁﬁ R t-“t W@ ww
mfr’j BT HPL e 4l
4. ufy sffavs dea wat aea A > 0
are avaraiE W ol ol el >0
W Ry h(Om) =1 g

Let b and m be the Tifetime: dmn’hmmn

'Fum,tmn the harard function {md thie mean

residual  lifetime mlmtr’{m' mmmhﬂy
defined on [0.05), Assumi that ¥ s

absolutely  continuous. Which of  the
fﬂl#ﬂ‘ﬁrmg statemenls are true?

i f ﬂr}t& =1
3 - g
30 m{t) s strictly incréasing in £ ifthe

fifefime distribiition js: Lxmncntla! wiih
mean 4> 0

& hE)me) = 1o ofl £ > 00F the tife-

Aime distribution is exponential with
mcdn 2> 0

e YT IR M,fufl Pl et 29 AT

T R maqﬂémﬁﬂﬂﬁmr

Tofrfa o @ w7

L. e maad o wihE 1 P W el
e e E

2 a3 wiEs wifE seed w i

& st e @ o A ek 2

3, Wﬂmﬁmﬂﬂ?ﬂ#fl

4 Rt o e P Ee @ v
by W Pl T W

Titge Pe 05 = & 1

Consider a single Server M/M/1 queue
wrrkh amyni rnte d and service rate i
Purther assume that A < . Then, which of

‘the !i‘r!-luwlﬂg statemenis are true?
ek Qﬂ-éa.!e iengm begcomes [ in infinitely

misny tme intervals with probability |
. Queue length becames 0 in at most
finitely many time (ntesvals with
probability 1
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3. Steady state exists for the-quoue 120 ety 25, ..., Xg b 20 abservarions i in
4 limg. . PlL = 0) = E. whre Ly % the interval 0.1}, Let 5 and & he the
the number of customers i the systoi rean and lhummdmu of thest
attimet -bb&l:t"u'aimnﬂ, and lot g2 = -E{x — £
I _H'I‘i Wﬁmmm
120, s (0, 1] # 20 3T ) Xy Koy %y B .:uﬂfﬁm 0.3, then ¥ cannot exceed 0,5
Freft e = 24 9 B3 Ranm @ 2, 5% will be mawdmum if 10 of these
-ﬁm’baﬂwwwrﬁmﬁrﬁ 5 = obsgrvations are | and the rest are 0
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