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1. 30 2 a8

3. 3 A, 28

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

9 minutes w complate a round but re-starts.
8 takes 13

after a delay of 1 mintie,
minutes to complete the round Bit restuns
sfter  delay of 2 munutes, How many
minutes after they began would they meet

again at 07
1. 30 229
3.31 4. 78

ol wen § dtes el oefea £ 9w

m#mﬁmﬁ*ﬂmmmﬂéia
4 & ol g @) wefbal & A e i
aget & a3 ﬂﬁ Hﬂ?ﬁfﬂl‘#
ﬁaﬁﬁma’_:m o ot fad
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2 23
A

1 18
& AT

Fourteen of the ‘students in a class are.

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

shirts. Five students who wear blue shirts
are g_wis. How many students are there in

the class?

.19 2. 29

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

B 2. L4

230 4. Lz
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1. 21 f.L. z. 30 fe.
a3 42 Feadl 4. 50 ol

A Iurig cimraﬂm runner  finds a  water
station after mmph:tmg ﬁtﬁ af the total

distance. Afier covering another 6.1‘!_: of the
total distance he gets medical-aid. Another
rumer joins him 4 ki after the medical-aid
station. The second runner stops 4 Lm
hef-bhﬂhecmnplmnn of run, covering - of

the: total distance.  What s the rma!
distarice?

1. 21 km 2. A0km

3, 42 km 4. S0km
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o
w0 A dtwa wra w27
1. 3042 2. 2043
3. 1043 4. 2743
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Moverment of i ear. With respedt o fime T3
given below:

The average speed of the éar is
.30z e
3. 1043, A F143

um dgn @ ouw fEa o 180 @il sl
15000 1 Ster dwwe ity af gt

W wmT W w T 50 w1 ung wliaar

afyant & at By ot ﬂ’ﬁ'ﬁﬂ'ﬂ P
et Wil S whar

1. 7450 2 7500

3. 7850 4. 7600

VA fuel station sold dicsel eosting 315000 to

150 persons ana dav. If the lower firte of
_ml&mape;mnrs Eﬁﬂ whmi;slhe
A mu dimount in- fupees for which e
petson cottld Tiave putchused diesel on thut
day?

1. 7350 2. 7500
3, 7550 4. 7600
- et ngir 20717). (2027, 2027) &% (pouy,
2017) W w4 f-%wgw w1 e
t.o2817 2. W0
3, 10010 b 100vT0
i Thr, area of. the. friangle: farmed by }mnm‘g

A-AH

the points (2017, 20175 (2027, 2027 and
{2037, 2017) i
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1f Sangeeta's apghter: is my ¥ daughter’s
mother, then how am | related 1o
Edﬂ{x,ﬁiﬂ‘lq

L Sonis the only ;mlhhf'-

2. Son-in-law iy the anly {:rqss.i'f::mv
f}a'ibﬁler is the anly possibitity -

- Sor-in-taw ordauphier

s -Zt.u'.

9E g My MM M At e iR
fs].Fz,&& e, feme dw @ el

il W et aos A B g%l
u%ae‘r FR @ e & smiu lﬁaiil i
ety A e e gl waar @ aify
By Wb waH dieTan el £ .F;ﬂat
Hue - el ol

Four males My, My, M3. M and  four
femalés £y, B, £ andd F,, are sitfing amund
il mund tai;sl-: f&mng away from the table
a5 showrt in the figure below, [f eack one:
moves three positions o F‘lisfﬁer rght and
then one pn&iftmn i the hxﬁ, then in which

ditection does E, Fam?
o [
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3o Morh-Wes: A North

ok wfl vt Resfin ol sien wsh R
at aqule 2l 2 @R Rl e
Wowtsn uw e A N e
Gt A wia S8 e et 2 wives sty
ile A e wE o uw e em P
wfewa aty 30 3 G sl i S Y
e et )| SRR ol @ e wi
ol e &) B Wi o e
W @ oy Pragy we wine?

1o wiega. & wlae
a2 IR LA

18, Praf. Murthy  Hkes 1o et her students
choose whe their partness wiil-be) however,
no. pair 6f students may work. m;.,mhar E'nr

more than seven class periodsinaa row
M:ce rmu‘ Bx;b h&w: wﬁrkcm rage'r.hﬂr Far

Dcnny hm'& tmrimi mthw ﬁ:-:r Lhn.: ﬁI-‘!.!.S.‘
periods in 4w, Calvin doesnot want to

wark with Alice. Wh:—; should be ‘assignad

o v-_r_:ark_wzth Bob?
I Calvin 2: Alge
3. Denny 4, MNore

1L a4 et & vz U 2e w2040, 24

figerall Fedld o 24 Pendl fede dod

Gl w12
s W d

Eowd B, 8 ETEY Al we
extel oty Fede shal, atv

st &1 P m@ﬁ%m Prae
St et &2

1. 1o = s

3w 4 7

. In & group of 44 plavers, 26 play hockey,
24 play: football and 24 play cricket; Eight
of them play both Hockey and football, 12
play both fumﬁm]l and nrmket and § play.
all the three games.- How Ay pfa}f both

U
.?r Tﬁmm 4.7
12 P 2,

[r.t} =aifa>0
P -ﬂrfaiﬂ}ﬁi i ¥e s

4-AH
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BT B <l vl e ox sty @ B

fayd= Ge) G P A et
ARl g 3?

L kS Oey >0

2 {o<i) a‘m‘f‘y = 0}orfx ::'-EI and ¥ = 0j
x {r=0andy < 0)or[x = 0andy =0
4 fr=Dronly = 0)orfx = 0andy = 0}

ILis given thar

{a) = gif @0

X Difd < E} farun} sieal number ¢

Suppose for two real numbses x-and T
{xy)" "-{1}‘{.}*]‘ Then which of the
!'hﬂnﬁ-mg 5 nmcﬁmnty true?
fox=0and yi=

o {-:: <Oand y < 0o fx > Dandy > 0}
3 (xS 0andy <0 or = Gand y 2 0}
4. & = 0yorfy 2 0 or [x = Oand y'> 0}

U FIGE HH W7 adeie 9l ae

':%Wiﬂlrﬂrqrﬁﬁﬂﬁuﬂmﬂﬁ

R R wam'
i Y gt e 22

L:L'.i' i
Bl B :I
i . L £ i i
L o il i 0
Ty =4l i 1 b
4 i R L i :
T - | e It n i
v 2 Ir : B e
Somg s TN GE m TN
by o g T \‘_ﬁ.f
3 4

13, Numbier af Himes a rescarch paper is viewed

am.i cited is s‘ru:-wn in the plot, In which
month was the percentage increase in
citation mote than the double of the
percentage increase in view?
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15,

16
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3. May §.. dume
Rﬂ’{i e wla wr Rees wad wfie 87
JECT koSO o O [0 ﬂ_ﬁ 0.6, 0.3 09
'El =l 1 T e
1: .05 2. 0A5
3 0TS £ o5

Which of the following options is the host
shaice for the missing number?

0.1, 025 0.3 62, 0.5, 0.6, 03, .09,
0.4, 10,12
1. LG5

0.85
3075 0.65

e b

HET 54 W WMR-10 wlewy Peal alv
am d o B R gw Gen wmi
ST WY AN R, W e o e

z %
e 4 g

Cangsider a number 54 expresied in a base
different from ten. What is the base of this
mumber systerm i ity equivalent valug in the
decimal system iz 4.12%-";_'5 :
R p o
3 & 4. 9

Raa et 4 (o g e 9 27

I+ Y
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16, Which of the aptions is appropriate for the

bianik splice?

s

b L

TR A e el Sawe (wfd o
qui:guj nm!ggﬁ%a (ad wa amma)

sepur wur 27
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In the diagram, what i the ratio of the
total shaded area (of the circle and semi-
circle} 1o the total area of the square and
the rectangle? '

8. a1 famell ve wEr &1 w=HOEE A B A

.

19,

A-8-H

81 Al e @ e s s @ giREw

ot @ oo} o gw

el @ v g @t @) ulwa 22
17 b 5 .

= E Z E:t

25 gl

Two! students care ‘solving the same
problem independently, 1T the probability
that 1he"-_ﬁ st ane solves the problem J_'ﬂ:':"
and-the probabitity that the second solves
the problem is ;t what is the prebability
that a least one of them solves the
probiem? _

-_I. l-':': 2‘ 15’

25 A%

375
3 T!ﬁ.

A ball 3 deopped from 8 height of 100,

The ball after esch bounce rizes vertically

24

Your P
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by half its previous height (This means at
the first bounes jt rises by 50 m. by 25 mat
the seeond bounce and so on), What is the
vertical distance travefied by the ball
between the first and the fifth bounces?

l. et 1 E

Led
8
F

::ﬂ

s
I

. Thrite semi-circles are drawn inside & big

cirele as shown in the figure. IF the radius

of the twe ideritical smatier semi-circies iy
= thof that of the big circie and the radius
of the bigger semi-circle is twice that of
the small semi-circle, what proportion of

the big circle’s arca is shadad?
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25, The difference

27

27,

LA

LTHE,

log(2) —Zﬂ IS
L3

Jess. t:ha'n_ {1
: Ereaterthan: 1
1

iﬂﬁs« than, m

. 1
greater thian ?I-T‘-’EEEI

g

e
j{x ¥ =log (mﬂz{:e :}) + si“n{'.f + }*} 8r

o W ;1{%}’} m

v |
3 =sin(e 1)
4

cos{x + ¥j

Let flx y) = Tog (ms*{e“ J) +
-si:m[x + y‘J

f(x‘._].f} s

ﬂy ik
e
' 1+§in"’e"a:i
4]
—sin{x+ y)
oos(x +y)

—gus{x + ¥}

W

=

ot A awiRe wemet (real numbers) w1
MX N R (natny) e W B Arpafm
T B (0 Xim) Wl 2 W mon

Ea

L AR T epmaiy {nonsingulae) g

2 AB Wt SRR (singular) # |
3 BAwEs ol g
4 BAwis afs_z_;,mm ]

Let A bea (m % n) nsairix and B be g
(n x m) matrix over réal numbers with
mCH, Th.;:n

1. AB s always mnsinguiﬂ:

2. AR s always singular

511 RISEM8—4AH--2A
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3 BAs always n-:msmgufz;r
4. BA is alwavs singular

I8 uf2 A arsfds wwma (real rumbeis) @1

28,

29

29,

20,

(Z%2) snege ® Fvert e Det(A+ 1) =
1+ Bet{A) s o 18 ﬁmfaﬁm 4 9w

-'f%hcr‘n‘ s 7

I. Detfd) =0
24=0

3. Tr{d)y=0
A4 A ey (mbising(lar) 3

164 s s (2 2’2} matrix over [ with
Det{A+ 1) =1+ De;ﬁ}

thHen we mnwn@fudc: that

I, Det(a) =

2, A=0

3 Trd)=0

4. A s nonsingular

FrlseTat & o

Loxd 2o +3 xy 400
Zradlixt 43y 41
Fox=1oct 40 xy 1+

%iﬂ‘f A R
B e oRAT H@aﬂa& (rational
'mmﬁe‘rs}ﬁfr :
2. -mmmﬁw {real
numbers) # #

y=t
¥=5
y=17

3w wis s {eemplex

numberslﬁ'ﬁl
4. www FE v w8

The system of ﬁ;ugtmns
Lot 224 3oap+0- Y =6

Zixk1ox? +3-xy4 10y =5
lrx—=1% x3+l§l xyp+liy=7

- has solutions in rational nsmbers
2 has solutions in real numbers
3. has solutions in complex numbers
4. has o m!utmﬂ

ok
v -.(a; 2 ﬂ) vriget
NGl 3 :
72
1270 gre
2970 4 32
2 + 3 +1

fo-Teliibd o
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36, The trace of the matrix,

oy L £
i)
0 o 3/

ENIT -2

3.

ufy Cour il vs deafs analytic) e

f A E_cﬁﬁﬂﬁﬁ%ﬁﬁﬁﬂhwma

e 87
is l. f smfeg (unbounded) &1
1. 728 2. f fgm W {open sets) @1 R
e ol e Wl  iefet (map) ST
3. 2220 4.3% F_Wﬁﬁﬁﬁﬁﬁﬂﬁﬂ{mnamﬁad
4. 230 439 4 demain) U fenps 2 B R o s

# mur |f[U|U$ﬁﬂﬁﬁqmm
e i s e R

31,38 a, by oo o T sl amt 9 (real 4,€ A f W uRe W (dense)t

constants) & 5 w2 XKPER & e

dxt 4 Twy +yt= {ax+ by)* & (ex +dy)* 33. Suppose that f is'a non-constant analytic

e A, o function defined pver . Then which one

Lo A=—5 of the following is false!

2. a=1 L. f is unbounded

3 ey Z fﬂﬂdﬁﬂ;&;nw;ﬂmnﬁﬂsﬁsd

e ; 1 3. There exists 4n open connecied damain

L 3 A€ Bepm af s

oy S 2y I U on which f is never zero but | f -ffl
38, Given that there are real constants w, b, ¢, o ' w.tmm m-minin:umm some point of If

such that the identity 4. The image of f is dense in €

.1;:? + 2oy ¥y = (ax + By)* + (e dyy* Y

holds for aff x, 7 € W, This :mpliqs ' pr

L. A=-3 f dz

2" Az1 fimzlui

3, 0<i<l o R ;

4, there fsnosuch A ER 1 8 5 2 (me

3. (e — (mije™? 4. (e+e™)

32, o cufaelt W wEE (g v i ) . .

# alRw om & owRE RY n= 2 wEs 34, The value of the integral

wftat @1 wvelE dawm apes (orthoftormal LS

basis) F1 AR Ay MR W R AR j£ gz s

Yy Vg Wy WA ' i

{4 ﬁ'*n 2, A=4" izl

5 el -y g Ch e, | . o e

32, Let B, n > 2, be equipped with standard 3 (rr{j& {ei)e 4. (ewet)

inner product. Let fuyvs,or,w]  bed

tcolumn vectors forming an orthenormal

hﬁﬂiﬂﬂf R L.at}i b&thenxn rmitr!x

formed by the cuiumn vexxtm‘s. Vionas.

i fifz izl < 1) = O At (nalytic) .

wed oo B oo W E W PR % R
mmﬁaﬁa#mmfﬂwﬁm

Thin mwi?
LA=AF 2 A=A f(&)—f(:,%)m}zfﬂﬁﬁ
e el ) 4 Det(4) =1 = ;-

511 RISEM8—4AH—28
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35.

36,

37.

= £

a-AH

 WF GEs O\l =8 #?f‘u”:l‘

11

Gl <ztvaen
4 m<lr (;1;)| <EVneEN
Let f: {?{" lzl< 1} -+ bea non-constant

analytic function. Which of the following
conditions can pﬂ.ﬁs;b’:‘y bie satisficd by 2

1. ,r(J fZ) = wnen

2 f(3)=r1

5. EG) <z waey

¢ w=ltll<a

(? Ez.u-u YReEN

vnEN

EF«-'I
ufnits R s 21 Preshie & W aby s

‘eﬁun U
; q:i:{zE{lHa:I-cl}}ﬂ{zrfil[ixi{i]
2. wlfzeclRetn) < t}}} ClzeC|retz) <0}
1. e (onto) 8
4. plE\(1P =e\(-1}

Consider the map : C3{1} - € given by

wlz) =12

Whichﬂf the following is true?
Lowllzeclizl<1)) slzec] 2}

2. elfzeclrem <o}l slzec| Refe) <0}

3 @ isonilo :

4. @(ENLY) = €\f-1}

e Sy (1,234,567} %  swed
rmutations) & up) 1 Al s

sgefﬁﬁwmﬁﬁ ﬁﬁgw{%wwfame?
. 879 9if2 6 (order 6) w W arw
{element) =t £

2 5 #ﬁﬁ?waﬂ#mm#:

4. .s?ﬁmiqmﬁﬁamaﬁ.ir

Let 5 denote the group of permutations of
the set {1,2,3,4,5,6, 7. Which of the

'ﬁ;&llumng is tme?

1. There are no elements of arder 6 in 5,
2. THere are o elements of order 7 in 5,
3. There are ne elements of order § in 54
4. Thereare no elements of order 10 in S5

28, THE {gi‘uup} Elﬂ ﬂ ‘E‘zgﬂl H_]_"."I faert

wrwfiar (homomorphisms) & 2
b X £ W
3. g 4. um

38. The numbet of group homomorphisms
from Byg to iy, is

. zero . one
3. ﬁi‘:ﬂ 4 tom
39. 9% fi(x) = a% — Sx+ 2R

L f o1 @b AR anafie aa (real root) i
A J

Z. fﬂﬂqdwmﬂﬁ'ﬁﬁiﬁrz;

3 f @ ae @ ol e R

4. [ il g diafe ge 2
39, Let f(x) = " = 5% + 2. Then
i f has no real roct
2.f has @x&cﬂy ong real root
3. f has exactly three real roots
4.ali I‘ﬂﬂtﬁﬁffarﬂrm]

i v el & e o Q@ P
_.gwmns el €glc B &

LRSS gl (connected) 2.

2URE % SC v £ |

3 B4 S e (closed) &)
827 5% wigd (closed) &1

4. Consider the space
5= {{a,Ble.f € Q) ¢ B2 where Qs -
the et of rational numbers; 'ﬁmn
1.5 is connested in B2
2.5€ is connected in R%
3.8 isielosed in B2
4, 5% is closed in "

uNIT 3

41, swE e y'-r}{y——l}iy 2w

AR WP W e ey

1.3 y(0) =05 ﬁﬁym
(d&a'easmg}%{

297 (0) = 1.2 & W yufewm
(increasing) &1

3,98 y(0) = 25 8 i y iftwe
(unbounded) 21

4,87 y{(0) <0 Zay P
{bounded below) 21
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al Exams Guide



www.prepp.in

41.

42.

Cm{ssdl,r the ﬂrﬂmar} differential equation

¥i=y(y = Dy - 2),
Which of the fﬂllﬂmng slalements is we?

b I y(0) =05 mc:1ylsdeem[ng
2. b y;ﬂ} = 1.2 then ¥ Is increasing
3. 16 9(0) = 2.5 then v isunbounded
R y{i}J < O then y is bounded [m'lnw

< HIEE T PLE)y +Q[x}y i I8
wrEE W vl Pl Féﬂmﬂ?’r-ﬁu

e {smooth ﬁmclmns} B a3y, 8w

gl wE R e W.r}l#ﬂﬂﬂ

sfmas (Wroniskian) =1 Preia s 2

ﬁﬂmmﬁﬂﬁaﬁ"rﬁﬁmﬂmmﬁ ?

1. R vy 3y, ey s (Jinesrly
dependent) # #if ﬁr %) T Xy § R
e W) = O W{.EEJ # .0 e 4

20 Wy W vy ¥R T (Unearly
independent) & T W ¥ & Ty
W(x) = 0am

B. AR yy Ay, Wedhin s o o wdw x
i W{x} * 0 8|

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

Consider the ordinary. differential equation
¥4 Py Qaly =0

where Poand § are simooth functions, Let yy
and v, be any two- solutions of the ODE, Let
W {x ) be the corresponding Wronskian, Then

which of the following is always ifue?
b A1 wpeand vy are lrmlydepeﬁdﬁm
them 3 xy,x, such that. W{:qg =4
and W) = 0
2. Iy, and ), are linearly indepen-
dent then W{x} =0y

3 3y und 1!3 are Imcurly dependent

43

:.'4.4 g.H :

b S .‘%

then W{x) #0 vx
4. Mf vy and y; are lincarly independent
then Wix) = 0 vx

wlsh e (Cauchy problem)
245 ’+u\} =5 ]

_W3x~4y=ﬂﬂn—1

T g
mcﬁﬂﬂtﬁi ﬁ?i
mﬂ 1 )

. TOW e B B1

S Y e R

"-h

12

43,

44,

r Sl
The Cauchy problem
b R };

“w="1onthe line3x 2y = 0}

has I
I eweﬁ} umf ﬁﬂmuﬁn

no smumm

LT

W i ;‘jvﬂxeﬂ.wﬂ

ulx; l}] f{x} {x.{l}—ﬁl,xEHw
e T aaﬁaf R—‘iﬂﬁﬂlﬁf{ﬁ"

uferte my 2 A

[} = 2(1 - x) ¥ 2 € [0, 1] o

_f:{x+1}=f{x} VeeER
.ﬁ‘qu }Tﬁf‘ﬂ'-?‘ﬁ

L

o
o

3

#;}3 i?“-*
= -5

G Lﬂ e the unique dedution of

) Mu-_ :
B L'lx.EB I}EF }

e 0= 19, 2w 0) =0, xR

where f: 8- Rs&iiﬁﬁufﬁe relitions
[y =2(1-x) ¥xe(0,1]and
r’tx-l—n-—f{x} Yrew,

Then wf~ 75 & | s
P

31'.::'

;I""‘ =4
154}

Iy 16ax = a fag o)+ br (5} +erony)
& v‘mﬁm?ﬁﬂg?l“ﬁfé?ﬁ’m’mpﬁﬁ
{exact) B & a, b, mm a2 7

I {i_'—"_nn:_b."'?-“_iﬂ':"j.r.;

‘—E i —:_a,. I—.!'.-.

X .ﬂ.—_‘:'. b_.,.#‘{_.{_
ST e e
3 Qm —--*..;, hes *'g; B

prepp
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45, T]w vﬂluu olte, b,c such t‘rrai'

f Fnx = [a,r(m +BF (3) e ffﬁj}

1; exact for pﬂl}mmmls [ ofdegree as high
5 puuisib,la e

I u—ﬂ b=

2,

Lw_-h._|~'.-a
i A

i II

e 8 | o

o e
i
iz}

a Iy
o

& |
R
it

n
]
; |
r

e

s
RO |
P

6. =i [|y] = j' (V7Y% 4 29] dixc 70 i
w{0) = ﬂy{lj—l%ﬁfﬂﬁﬁ&ﬂﬁfﬂ
Anf fst ma

i e
32t 3, Sy w4 8
46. Consider J[y] = .l; (67 + 2yl dx
subject to y(0) = 0, (1) = 1.
Then Inffiy]
3 .
I, is % 2 18 3?
3. s -3—: 4. does notl exist
Fla) =2+ [Tet=Fipryde ar e
Feo ll'xn.‘éq'_‘.'i:lg{'n't-_k_t*-'me_.‘ifl-.ﬁ
R i
3. e%t A P

47, The resolvent kerriel for the inteeral
eguution _
®{xy= x4 ! e plndr is
L. gt 2. F
3 gt 4 x* F gt

48 wh T dae (simple pendulum) @ af =
mﬂmﬂ {Legrangian)
.é=--m Pty gl cos @ g R ety |
Wﬂﬁ'ﬂ‘%’ﬁﬂ ﬁ"’a‘:mﬂﬂi{bﬁh}‘aﬂmﬂﬁ
m, Wﬁmmg,qﬁwmﬁ%mvﬁr

poe

48,
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farmﬁ%‘faﬁf.ﬂmﬁéﬁ‘%w

ik Eamﬂmﬂfan} g
L H{p BJ L-.F mglcosd

2 H(p8) = —mgloosy

im’

3. Hip EF}--— —-F —mgleos

4 Hip,8) = +mg¢mﬂ
Given that thrt.a'.gmﬁg:an for- ﬂ'!‘ﬂ mation ol
fasm'rpi:ﬂ p;mdul'm s
1

f= 5m et + miglieosd,

wherc 7 is thie tnass of the pandu!um boh
susponded - bya ﬂtri:gg o rmg:h Lais the
ecceleration due to gravity and 8 s the
Whtuﬂf-. o ﬁﬂa pﬂ:n&u’mm from the ‘mean

position, t&lm E FE‘amﬂ‘fﬁﬁmn corresponding
toLis

I, Hf,u, 8) =
 Hip8) = —E;—— mgi cos 6
3. H(p.g) = -—— = mgl cosd
4

+ mglecosd

i

. M0y = —-—+mgfcﬂs£*
UNIT -4
40, T e ot Citandand faic dig) =) e mE

49,

Lt WBT

AaB Fﬁmmw?n‘ﬁ‘wﬂwa’!
A=K v e wEn g

Wr.._'-_?'

-ﬁmwmr%wermfﬁarmﬁ:aﬁaﬁ

STl Wi A A st af X oma

W Pt wE e wea

B=1X Wammmﬂi‘iﬁ'}rﬂ
BIANE) =10

P(ANB) = 1/6

. PLANE) = 1/4

Ptdﬂﬂ} = 1[?

J'.;.

Alstandard fair die is rolled witil some face
other than 5 or 6 trms up. Lot Xdenote
the: Face valiue of the Tast rall, and

A = (X sévenland B = [X 1d at most. 4
Then,

L. PlADEY =0

B }F“Eﬁﬂﬂ] ie lf&

3. PLANEY = 1/4

4. F{Aﬁﬁ_j =1L
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26,

6.

A-A-h:

14

oY X 9 ¥ v wes e (id ) ot
afetarer (0, 1 o7 s (uniform on (0,1))
Z =max (X)W = min(X, Yizat

P2~ W) >1/2)m wi g

¥, 142 2. 34

3. 1/4 & 243

Liet X and ¥ be .i.d, wniform (0,1} random
variahles, [et Z = max (¥, V) and

W= min (X, V9. = iy

Then P((Z — W) > 1/2) is .

) 3. 3/4
3444 4. 243

L oE e st (Markov. chain) ) SR

R (sfate space) § = {1,2,3,4) 7 waw

; m‘iﬁﬂ aﬂqr {{Pamﬂmn pmhabl—iitjl' matrix)

e .

0 R
i/ dfe 104 174 i
L8 0 13 a3
d_: & 0 ﬂ.g 1
L ]EEu F{nj =4, Z ?-"'-E;} =0
n { p.r.n:u_. 2
L
: Eﬂ} " N )
.
LB
n=a;
(=g T el
o) ﬂ-—-mp 22 Zﬁg—}’“‘:m

. Considera Markov chain having state

space’§ = {1, 2,3, 4] with transition

wrobability matrix P = (pq) given by

7 IR RS 4

12 e 12 0
20174 14 14 14 Then
3 143 0 1/3 173
alijz 0 12 0

53,

3
ol e O s
n={
S0
I oAy y Gt
& |:E.mp1'3 =0 23}“ <
=2
| 73
[ 4 |k, & W
E'»"':I ﬁh-ﬂpﬂ"z =1 Zpﬁ.z =
| =0
| e
4153 M. Yy giel
4| Ingﬂ P . z Biz =%
| ¢ =i
I

,_111'& Ky Koo X TR W WA (1id) 1

it = (standard normal

vaﬂableaj%“{?ﬁ ﬁﬁlféﬁ%aﬂﬁﬁwwﬁ?
I L
|fo+x§

3 | 31‘"”?.1':"1

T
:ﬁ 1y x,+:r3| L

AT T

B e K, Koy N b i, Hi. ‘rﬁhdﬂ’d normil

vartables, Which of the fallowing is true?
y B =
3 | .#."!-;!E :
Gl Il et
E-":| -..ﬁ"‘*}xlwfrmﬂ

! lﬂxu.‘*ﬁ-aé -
8| (G eEST =i

4 !_._—.i}._.;':-*ﬂ S

kg

FLE'

mmﬁ?ﬁﬁﬁﬁwmﬁﬁmm.

8 |my & fg»zmarmi’r F2 (exponential

distribution) @ wst www Broumw 8 @

aiFeE & 40 n e N W wE el

?i[ﬁiﬁtﬁﬂﬂﬂm*ﬁrm%ﬁ.

n - m(>0) 7 & wrl w1 o ¥ a9y

1 (2> 0) Wel B BT Ky, 3, X T

&9 g e e e (maximum
likelitiood estimate) g ?
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< Let Xy X,

._.
o)
Al
5
:f-'I‘ n

it

I'I'i

&
3 T 2 f ¥ Exwi_'unmjt
’ T
§ g;m Xk bn=m ];t-

"

- Suppose that the lu‘ctrmu af an electric bulb

fallows -an exponential disteibition with
mean @ hours. In order to r:sﬁmam #,mn
bulbs are swrmhmd on at the same time.

After ¢ hours, n — m{::- ) bulbs are found
to be in t‘unmmnrﬁg state. If the fifetimes

of the other m(> ﬂ} buths are noted as

X X3 o Ko re%pﬁc’fi'miy then  the
maximum likelihood estimate of 8 is gwen
by
: P TR
Jng“_ :
¥ = .Em E?
2, fe=sst
i

g o £P ek n-me

: n
PR o S

b

el i Aghes W (lid. random

vanabln&} Kup KiK. W0 (8,85)
Wy (uniform (8 f}g}dmtriﬁmmn}
mﬁﬂi{mmmﬁ#ﬁ;wrmm
B FrAalEie A R dw wEmw wifend

{ancillary statistic) & 7
LA k< o o S
i ) 2]

E;ﬁmﬁkﬁn$ﬁhﬁﬁﬁ
n

3.&ﬁﬁkﬂn$mmwﬁ-
Finy =iy

4, mﬁmkl{kqnaﬁwﬂﬂﬁl
Ll 1

K e T d. uniform (2, 8,)
variables, wherfﬂ < @, dre unknown
parameters. Whﬂ:!‘r ol the following s 2a -
am':fﬁm} statistie?

15

55,

$6.

&

X~ NB1): —w<f<om®

prepp
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£ sy e
Feny ks
2 2O e e

forany & < n

Xiny: “‘-”fk)

3 Sk 1<
" Kt forany k wheret <k <n

L _
EE
WEA 6 F yiwer W wer W fae i ol

FR wu (squared error loss) # st A X

:&Wmﬂh (risk) &X = arder wee g A gm

o k<8

2 0<k<i

3 k=1

4. koo whg e wer a‘ﬁ £

. Considar the problem of estimation of a

mnmﬁmnhebamﬁf}{ where
X~ N(#g1)and — o < 8 < oo, Under
squared error loss, X has unitormly smaller
nsktﬁmtﬁ:&lﬁfkf for
5 k-{ﬂ
¢ Elc:k-a‘.'l
3 E>1
4. novalugofk

= fisst & wEy {against all altematives)
w9 et @ w9 e (equality of
etfects) w1 wlaw ot @ foy uds Ry @
G el = wefew ufred B s o

"mqmﬁgﬁ@m’ﬁtﬁﬁ%ﬂﬁmﬂ%

aindt &1 gl o sires (Between sum
of sguares) 9w of w@rew (total sum of

squares) & 180 7 500 ﬂ; e P

T g P
l. P[& s = 1.5]

2 PRy 28]

3, Pl#y s> 28]
it -ffﬂ,-’«.q = 2-,5]

To test the equality of effects of 10 sehooly
against all alternatives, we fake a mmmm
sample of 3 students fiom each sehivel and
note their markys i a comman ekamination,

"Between st of squares” and “total sum
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57.

16

of ﬂt’.]uai‘ﬁ are found to be 180 and 500
respeetively.  What i the p-valie for the
standard F-test?

1. _F{F 4.&5.:“ ]_~._5
3 Pl 35]
A PlFas 228

fes A Py agtes @R (randoin VEClor)
X a1 e e (Covarignce matrin)

T

1
i‘.}‘.-
-aﬂ

= l-“ﬁ-

P {0

EREITE

popp
ﬁ! IFE Tﬁu e (first principal

 Epmparient) ® HE (variance) ®) fre

Al

i

|0 o1 504 3 e o dY e

2. vowt w549 st E e & ooy
4/3 ¥ sun w8

3w 4/3 % e B i 2 5o
3/2% wfrs wdt

4. uﬁrmz,&%ﬁﬂﬁﬂtﬁﬁmh

: 'I'he Cevaranee m&tnﬁ ofia fbtﬂ‘ dimen-

sianal random: veeter X is of the: f'érm
1 p g B

fi K
il

1 .
5 & blowheen<o,
pop

I s the varianog of the frst principal

tﬁtﬂpﬂh&np thén
1. v canpat enceeﬁﬁﬂ

2, v ean exceed 574, but cannor

“exceed 4/3

3. v ean exceed 473, but cannot

exceed 3/2
4. v oan excesd 372

. T 125 fearfial @ o wer A n BeRi W

Wt wElge ey Emple sandon i
oo v & wn w%&gaf %ﬁgﬁﬂ“ﬁ ﬂa}uw@
ot B @ et w e o e
i wed (with replzcement
sampling) # wwa Y B (standard
Errat), ﬂm‘l I:??«n’f {without
replacomnt m; g *ﬁ e e &
m:ﬁrﬂh L

heepmputed,

1. frl F

Supposethat [32] + |2 = 1,

prepp
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i
o 2. 63
'iF A4 04

LJ-—.—

A simple random sample of size m will hu-:
dfahn from a chass of 125 students, and the
mean mathessatics score of the sample will
It the hfﬂﬂd&ﬂ,f error Gf the
samiple  mean R “with mimm&nt
sanipling” Is iwice as rr:-ﬂr:h a5 the standand
ervar ‘of the sample mean for “withaat

“replacement” sampling, the vatue ol n |s

147
119

2. 3
4, o4

2 ':FH ‘éﬁﬂ it g o ‘-'F" BT T (error

rees of Treedom) 30 ﬁ‘l at Fedt Y i

(reament) T fv wilim mnEsr @R
.{trn.&lmmim‘:gm{:s of Ermdm;. S

Eﬂé 2§

36 4.7

._'_Iti 2 L;mn Squatc Design the “error degrees
ol 'Eﬂ:mlwn" is 38, The ¢ ‘treatment deprees

of ficedom™ fur: any treatingnt is-
1.4 28
4.7

.:_:.uf"ﬁar |3x] + [2y| = 19wt

:9x+ By Hew R

13 o L
3.3 4 4

The
the maximun velue of 95 + 4_;; o =
1 1.| 2 _3.'-
F0E| 4. g
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HIMPART C
Unit -1

6L, Preffi 4 8 o 8w TR ey
(uhcountable) 2
o BA 0, 1) % offnfa sndy wast 3
2. W {0, 1) 8 v e e
L =
5.0 N andy o e (Rnite

subsels)# W=y

4. N# ) el o age

61, Which of the following sets are uncountable?
I, The set of all functions from R to (0,1}
2. The setof all fimctions from N to [0, 1)
3. The set of all finite subsets of ¥
4. Thesetofall subsets of i

62, % 4 = {rsin {E) |ee Cﬂ; 5}]3& @

Feaforfers ¥ & o4 B/ wm owa &
Lowfin = 14 B sup(4) < §'+ ;r‘:

2

w1 ﬁ;'ﬁ;‘pg‘_..m-f{ﬁ}._.}..ﬁﬁ_ # .
3. sup(4) =1
4. inffA) = —1

62. Let 4 = fesin G] | fﬂfﬁgﬂ Wi
of the following stalerients are tried

I, sup(4) <=t fralinz1

: sl e
2. inf(A) > 22 -~ foralin > 1

[
e

sup{d) =1
inf(a) = —1

N

63, 3 (M) = (118 = R| [ 1 wom o ¢
foreedh Gre v R s (compact set) K
=0 mer [enm 2 fE f(x) = 0 vx e K<),
R g(x) =e™* v e R & o Pt A
HOEE S W e Y
L CARYF Jo = g wdt (uniformly)

e B A 0 (/) o vaua |

2. AR A £, — g Regam (politwise)
W R 06 (] o wufterm

4-A-H
S11 RISEMB—aAH—3A
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3. B CAR) F tp Sgpn g w fargan
Al (pointwise covergent) & & 78
g W it AR (uniformity
covergent) @ o :

A CoUR) & o 8 smam G ad) 2 i g
WY fimEn v wh

Gl C (B ={R=R | [ is continuous
and there exists acompuct set K sich thit
f{x) =0 forall x € K7} Let glx)=e %
forail x € B Which of the following
statements are true? : PE
1. There éxists a sequence {f, }in £,(H)
such that f — g uniformiy

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

3y MWasequence in £.(R) converzes
poinitwise 1o g ther if must converse
uniformly ta g -

4. There does rol exist sty sequence in
E.(R) converging pointwise to g

64. 7 gn) = 2"

Lo
b{n) = 10" (n)
B Pttt % e £7
1w &% w8 @ R aln) > eln)
3. g ou 492y R b(n) >
& T R @ 1 B R aln) > bin)

B4, G?;v_un; that

1

aln) = Toi08 2
b{n) = 10'%fog (n)

which of the following statements sre

true? : : .

L. afn} > e(n) torall sufficiently large »
2. bln) > ¢(n) forall sufficiently large #
3. b(n) > n for all sufficiently latge n

4. aln) > B{n) forall sufficiently large 5
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65. TE W
[R=2B f(xl=—sabeR hz=D
-i’lﬂqﬁm‘%&ﬁmrmm |- Prafaies 50 oy

V/mrT T e
Toanh @ ol oel & g BOE wl
e Syt (compact interval) W wE
f vt v (uniformly contintous) B |
2. weA f, g R wwed 59 (unitormly
continuous) 0 a @ b & it = B
it (hounded) &
R [ e b =09 e g B oge
i Eo i G [umfbfmly continuais) 71
4w f @R W et T (umﬁ:mfy
continuous) & 7 a % 0,h = 0 9 5
FaiteE (tnbounded) #1

ad

Let f1 R =+ I be given by
f = ab e R b20.

65,

Which of the follawing are trus?

L. - f is uniformly continupus on compact
intervals of W for all values of e and b

2. fis uniformly continuous on Band is

_ bounded for all values of @ and &

3. fis uniforsly continuous on | only if
b=10 _

4. fis umiformly continuouson R and
unbounded if @ = 0,b # 0

66. uf & = [ Eodt @ o P =
wmEr
1 o i
YORE T Aged |
log(a) =1

sin(a) =1

rE it )

. et
B
G R o
Which of the following are trire?
T T
2. @ is arational number
3. logla) =1
4 sin(a) =1

=A-H

18
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67. Bt 4 W oM @@ w4

67.

69,

B i M

=

s (bounded variation) & S 2 7
YE(-LD SRl
L frx
x € (=1,1) % fa tan(72)
% € (—m,m) % o sin (£
X €(-1,1% By V=2
Which of the following functions are of

bnu'ndeﬁ variation? :
. ¥*¥x+Tfarxe{-11)

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

L

sin _,(E)_.-fu_r x € {-mn)
Wi _x'?:lfﬂr_-h:_-' E{=11)

mﬁmmﬂ (real numbers) 92 nxn
aﬁi@ (matrices) & wrem @ M, (R) 8
fufts @ £ 7 99 1Redy e BT ©
= A wfve w@ ) 1% g ww e
*eR" T fw

Fi M (B) ~ R tﬁ} {ﬁzx,x
T i e

a1y o o Eer 22
fﬂﬁ‘wﬁ{lmﬁr}#i
2 [ awmat (differentiable) & 4
3 f g w o guwahy i

4 f wuftwe (unbounded) &1

. Lt M,,fﬂ) denote the space-of all n x n
..mal mmm:s identified with the Euclidean

‘IIE‘ F;xncﬁ!—umvemnr;wﬂm
B, D&f‘nef M‘.,,{R)—pﬂbgr fla) =

-{ﬁz x, J‘r} Then

f is linear

2 ix &Tfﬁzmﬂuabie

f is continuous But not differentiable
[ is unbounded

um Tt dem oy @ R [ylwe e

gafer ) Prefer gaar & W y & w2 @) AR
wowwn R R fny)=xWige

.qﬁmﬁﬁfbﬁmmﬁ

1. aﬁﬂ*zﬁtﬂﬁﬁm
2 mﬁyeaﬂ%m x e i),
BA(O) e T E1

3wy E RS fyo fleyq

B o7 |JoT 8
4. Mhﬁmmmgf,wﬂﬁr

/11 RISEM8—4AH—38
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70,

TL

1.

AAH

Forany y € R, let [v] denote the greatest

integer less than or equal to y,

Define £: B2 - Rby f(x,y) =« Then

I, fiscontinuous on B>

2. for every y € @, fo{x ¥)is
-continuous on B\{0}

3. for every x € R, y.o f(x,y)is
continuous on [

4. [ Is continuous a1 no point of R?

- ariE wndl (real numbers) & w1 g

@ = (a,,8,,..) v B 32" a,,| afef
(convergent) ® I wRw whie {vector
space) 1 1V % Prefm Ay e |14 1V 5
B [lafl = 527 a,] & ufResier i
ﬁ*‘—ﬂ?-rim e amum2?

.V e (0,008 2
2 V aftfE R (finite dimensi onal) 21
3. Voo s vl e smny

(countable lingar hasns} #|
4. Vo complete nonmed space &

Let V denote the vector space of all
séquences @ = fal, &4, ...) of real numbers
such that 3 E"Iﬂ.,[:nnmrgts

Define f[-f] : V — R by el = X2" eyl
Which of the following are true?

Yor ¥ mnlatmmﬂy the sequence (0,0, .. )
2. Vis finite. dimenstong]

3. I has s countable lineat basis

4. Visacomplete normed space’

e V, wims afl € or oftfig o {finile
dimension) n #1 v wfew @ (vecier

'spwce}ﬁﬂrl?qt’qmwmmm

(linear transformation) # o veem

Ffiramfng W {:ng;:nua!m&j P = &
'aﬂ#ﬂﬁﬁmw#
[ SERet B

2 r=nt=0
3. (T=nr=p
4. (T=p*n =

Let ¥ be a vector space over € with
dimension n fet T'V >V he a linear
tansformation with only | as mgc:-nw{uc
Then which of the following mist be true?
ol

LT = t=p

(=P =

(T= 13 =0

AT

n.

73,

73

74.

1.
&
3, ff 4
i

prepp

ol A (5:-:5}@@3‘: Rred B
mﬁﬂﬂ&x=ﬁ$mﬁﬂﬁﬁ

{vector spam:} @1 Ry (dimension) =% &
-ﬁma‘r g ar

ﬁmﬂ;mﬂ’} <3

_2 Rank(4*) = 3

- Rank{4?) =3
¢ Det(A?) = i}

MAisa (5 x 5 matrix-and the dimensian

of the solution space of Ax = { s at least
two, then

L Rank(a®y <4

2. Rank(4*) =3

3. Rank({A*)=3

4. Det(A¥) =0

ﬂﬁ foeh A € My(B) # R 4® —faﬂ B W
A v agng {minimal ptﬂ}m::—mia!}
;ﬁ R L {dagma}ﬁzar:hﬂ s

2z Aﬁmuwaﬁuﬁ}mw
WIS 35w
CEAA = L, A= “fang

i

ol e {unmunmﬁf;eman}*} A=

(matrix) A Sozius Wi o wqe e 2]

Let A‘€ 04 (%) be such that A% = Iy,
Then
}. minimal polynemial of 4 can r.mi;.e be

of degree 2 ;
2. minimal palynomial of 4 can Jania.- b
of degree 3
either 4= !3,”, ard = —f,
there are¢ uncountably many éﬂt:sfmng
the ahoyve

=

&%Amnxnwﬂ{nhl} Foree fg
"‘12 A lﬁfnun —gnxmm lu:»::'.\t
W S e (identity MAtrix) & Dy
w0 & v (zero matrix) # sy
T B, ﬁﬁwﬁ‘qﬁmﬁ#mm#?
Amm

—Tt+12n=0,% Gl ¢ = Tr(A)
= 7d + 12 = 0, 5a1% 4 = Det(d)
P-72+12=0, AT A B A
i aﬁﬁvﬁm HE (etgenvaiue) &)

al Exams Guide
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74, Let A bean n % n matrix fwithn > 1)
satisfying A> — 74 + ¢TI B
where :“s,,,,., and ﬁ“m denote the identity |
matrix and  zerd matrix of order n '
rﬂpqﬂhcly Then whn:h of the following
statements are trie?
I .4 is invertible
2. ?t+12n=ﬂwﬁ¢mt*]"r(ﬁ]
3 = 7d + 12 = O where d = Det{4)
: ¢ 32‘ =74+ 12 = 0 where & isan cigenvalue
af'A

scocdomdoaonabh

75, weafte  womE [malnumhmj % U

6x6 g A @ ufemfre ag
(characteristic polyngmizl) "
(% = 3P (x — 2)* = wfems wgws (minimal
polynomial) (x — 3)(x — 2} &1 arap A
i aadt R w (Jordan catonical form)
w0 & wea a7

bod

o o T i B PR = B B o o o B e S e B T S QO s O . = R T

CoOOMNOD COCONOD OB NOD DoDINoo
CONCSOD CONMOD SOMHD0 DN O
oNCcocE ONCOOD ONSGDOS DSOS D

Coooondoonon s
B ==l S e 5 O e B e o Y

76. T wfew Al (inner product space) V
W W Qe S Ry 8wl e
V oW wRw e e i (metric) Bra
ufnnfiy ittt (topology) # emie e
S @ e (closure) # $ @ Fraie v o
af fesfatin 4 4 vm ma T

L S=(s"

2. S=(s1)

B m] = fﬁu‘ll-
d ey t(SL}L}L

coocoh co0oon

N o oo N SToOO

T6. Let V be-an inner product space and §beé a
subset of V. Let 5 dendite the closire of §

in ¥ with respect 1o the mpﬁmgy induced

by the metric given by the inner product.
Which of the !l:rﬂawmg statements are trye?

coooh doovow S
coooWwH ooooWLD SobomS oo e B we

SooNSC oORoNoD oD oRSES S o Nao
= ifle=tr R e e B e RS e B e W o B B S e 8 S e B R

CNOOOO ONSDOD ONSSoR BNS0S o

Mo oo Do N a0

1. S = (.5' Ly
75, Let 4 be & (6 x 6} mawix over B with 2 F= (A
Lhmpmiit!c pc’r:p:nnrmal g e S
B 5 e i 3, azgmn._(ﬁ_m (&)
polynomial = (x — 3)(x ~ 2)2, Then W S5 =S

Jerdan canonical form of A can be

BpH
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7.

7T

78,

AAH

o I
';v_:_ﬁ_r—_ﬂ-—(ﬂ i} i)%ﬁ

ﬁ_ﬂl

Ty, zEeR %

o, :.:,x}—:xyz:m{ )ﬂ#“ﬁﬁnﬂ%@ai‘!

2
@ 7 wem 2 7

. Rurde vy (quadratic form) @ 3 e
afee GTHTHG*‘F (second order pamﬁ
derivatives) & a4 e (matrix) 24 3
T By

2. fewrfim w4 (quadratic form) @ & 2ol
{rank}) 2 &4 _ Pl

3, Bwmfg wu (quadratic form) @ 51 fres
{signature) (++0) & :

4. femfis ww (quadratic form) O @1 5m
ﬁﬂﬁa;vmm{z,y-s}ﬂmvrﬁﬁ

t

e )
Let A = (5,'1 L] —2) and defiss farp
Mo e w

&
Qbry 2} = (x T-z]ﬂ( )

Which of the following iralements ‘are trie?
I, ‘The matrix of second Grdﬁrpaﬁmi
derivatives of the quadratic ﬁirm s
24
The rark of' the quadratic form Qs 2
The signature of the quadratic form ¢
s )
4. The guadratio form-¢ inkmﬂae Filae

0 for some non-zera vector (1, 3, 2)

L

i?@}a’.rr:.r ER & far 5, AF war & aieiRa

S, ={{x;p.7 e BY |x’+y“—+23~az}
o E= Ll E ﬂﬁﬁﬂ&ﬁmw&i?

S m Eﬁ*ﬁfﬂi {Lebeseut measure)
A2

2. Eam uE wwamsm i o (non-

emply bren) 8|

E e wimfse (paih connected) &1

4, B et v (eontain) &7 a6 wis
g s (open set) &7 S e
{ Lebesgue measure) 3rmn 21

Gad

21

PHN"

prepp
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78. Fur:ach aE |,

let 5, = {(xy.z]&ﬁ*fx?+y +2t=at]

et E= U S, Whichofihe

following are true?

“The Leh&ague measureof £ is mﬁmtc
E¢ontaing a nan-empty open set

Eis path connected

Every open set conining £ his
infinite Ltbexgue FHERSUIE

'i.rnit =%

T ﬁmﬁﬂﬁaﬂjmmm#?

1. af fay] i {haunded}t at Wf% fga
afam n unit disk) 9 T q,.2% LCiR

_ _%im o Y vy m%;ﬁ” st

2, ufe yr a,ﬁﬂ:" Zrd ﬁﬁ;ﬂ BT (open unit
disk} 55 T St v w1 i
ﬁ:ﬁgﬂ {aﬁ&};ﬂ 7% wfERa gl

3 rﬂ FF S S (power series
functions) f(z) = bl

glz) = ¥ Elkz" forrant arfray P

fmﬁti‘ntcanvergtnm} I8, T
f g z0§ fﬁ; =T {apen unit dlﬁk}
UEYE A Wer series oo
T winiEy ﬁﬂ?[grfwrﬂ 23'ay

4, !lﬁ‘f(gj z""m*mmw
(radius of eonvergence} | &7t 1 =

teec|las 1) f v am

0. Which of the following statements are

true?

Lo If fag} is bounded then §15° agzk
dtf'ﬁﬂsart amalﬂw function on'the
ppen unit disk:

2. IF 3 auz® defines an analytic
function on the open uitit disk then
fou} must converge 1 2er0

3 M@ =55 ape* and
g{x} EE? bj,z A 1WO POWer series.
functions whose radii of convergence
are 1. then the pmduc:t f-ahass
POWEr series representation. af the farm
& ek 2* on the open unit disk

4 Iff{ﬂ} E5 aiz® has aradivs of
comvergence 1, then fis contintous on

G=fzec|lzi <1}
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80,

E. 1

81,

4-A-H

22
go§ Rgn e [upmuﬂhﬁik] et
I O0ECE & D R Prslig @ W
“&m wEA f:D - C A R f=ut

v, W% u Ty wEE f & suls 9
arefr Wt @ Bt w8 ® f(2) =
Ea,:“m#ﬂﬂ?ﬂ ﬂlﬁw“rtﬁjﬁ-

: w(l/2) 2 ulz) vzeED

1

2

3. e {n € N a, = 0} aeftfer 2

4, D& g¥ 43 ofivg (closed loop) y & fg
oY aeD,lal = 1/28 &
f, B2 =0 2

z-a)?

Let B be thie open unit disk centered ut 0 in
€ and f: D — € be an analytic function.
Let f =u 4 iv, where u, v are the real and
1mag|m)r parts of f. Fff{'z} = Fa,z"is
the power series of £, then [ is constant if
by fu am;lynu

2. ul1/2)=zu(z) vzeD '

3, Theset{n€ R l:an = 0} is infinite

4. Forany cbu;mi curve y in B,

[, E{:f—-%% 0 Ya&Bwit

|a| =1/2

v AedfE wEE f 0 > C o wgriin we

(polynomial function) ster & w2

| vl fig g € C 8 F & a BT 0
Apfy s (power series expansion)
) = 55 an (2 —a)" & wx & wd vw
0@ A a, = 08

2.l | (2)] = o0

3, mE M # B limy e f2)) =

4. waf e Tz ﬂﬁﬁn?ﬁﬁ:ﬂ
[f(2)] < Mz an

Supipose that f: € - Cis an analytic
finetion, Then s a polvnomial if
L. for any pemnta € C. if
f(2) = £F 0, (2 — a)" is a power
series cupami‘&n at 4, th!m g = 0 for
at least one 1
2, limpelfle)] ==
3. lim|z}...m1f{z}i M Im'ﬂ.umr M
4, 1f(2)]| = M|z|™ for |z] sufficiently
large and for some n

prepp

az @WE&HW{DMWI&M
subset) NG Cowt E = {2,250, %) G 1)
@ﬂﬂﬂﬁfﬂﬁﬁmtﬁmﬂwm

,@Igﬂamﬁm gmxmmmewqmw

IS e o &y

2.0 @ [ ez (bounded) B

3. wle f @ Taw 2w [ o arte Al e
(Laurent series axpammnj
Emsﬁﬂm (3’ = Ej:] G aT
m=—1,—2 -3 .. 8 0 Gy = 0 H1

A wmjﬁmszm:eﬁ&mﬁm
(Laurent series expansion)

Eneztim (2-%)" B0 a_, =08

§2. Letithean nnﬂn tonnected subset pf L.
Let E = fon2o 21 S 01 Suppose that
F: 01 = s a function such that fiimig
-:anaiytm Then f isanalytic on (0 if
I, £ iscontinuous on
2. f is bounded on 0

3. forevery f, if Bhnestn (z—2) i
Laureat series expansionof foa zj,
thanummﬂfn}rm——:t ~2 3

Lauraxtsaﬁea e:ﬁ:parssmn af f at 9:,,
tena., =0

83, Wit f(x) = 1med(x — 19 f(x) =
0 mod(x — 3) =1 vge FE gy S et
-ﬂmmf{x}ﬁ%ﬁﬁﬁnﬁﬁ.?#ﬁﬁﬁﬁ
g e w8 T T R
L, 5 RETd)

2. Sumw R
3. § v afte e 2|
4. § st gy TovdrE £1

83, Let'S be the setof polynomials f{zx) with
 integer coetficients satisfying
fix) =1 mad{x—1)
fix) = Cmodix — 3),
Which of the: fﬁiiuwmg statements are trise?
L. 51 s emiply.
2. Sisasingleion
3, 5isa finite non-empty set
4. §ixcountably infinite

al Exams Guide
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B4 4R ¢ =5, ¥ v e e

b G ufn I (eyelic group) @
T SR P Wi (semomhic) &1

2. T R G B R
e cllv BT —
ikl é{@mfb‘hﬁmpmdrph-iiam}
T o ey

3. G e e W o gy

4. GH doy St 2 T T
(@) % g e
tnontrivial homomorphism} afiiy
W o

84 Let & = §, be the permutation grotp of 3
symbols; Then
I, G is isomorphic 1o a subgroup ofa
cyclio group _
2. there exists a eyclic group M such that
G miaps homomerphically onto H
3. G isa product of cyelic groups:
4. there exists a nontrivial group
homomorphism from G to the additive:
group (Q, +) of rational numbers

85, @ WiE G B Rk (G] = 96 &1 2% 4 e k.

T8 G % Swan of et R ) = 120
?E——- 168 ot el
L. HNK={e}
2. HOK # (e}
3. H 0K (Abelrany &
AL HnK v (Abelian) w8 &

85, LG bea group with [G] = 96. Suppose
H and K are subgroups of G with || = 12
and [K| = 16. Then- '

o kK= {_-:i!}

Hnk #{e}

HO K is Abelian

H.n K is not Abelian

Bt By

86, Poafren ¥ W oo s b 7 I
I, qﬁ?&ﬁ-ﬁumﬁr fﬁitﬂgraf:dgmain}'m
m (subring) 1 v goyfety yrr
S 21 .

A Hﬁ"ﬁfumm (unigue
tfactorization domain) WG
T ST Uy g gt

3. U wE A N {principal
ideal domain) 1 wwwerm o o= o
TeraEel Brer 2k £ '

A-A-H

23

oLl
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4, v ghRdy gra (Euclidesn domain)
BT o U 2 e 8 |

‘B6. Which of the following statements gre trije?

LA subring of an inteural domain is an
integral domain

2. Alsubring of a uniqua factorization
domain' (UFD) isa UFD

3. A subring of 2 principal ideal ‘domain

(FIR)isaPiD.

4, A subring of an Eyclidean domain is an

f:‘_lai-t}iidﬂﬂ domain '

87,48 fi(x) € Z[x] > w2 (monic
ﬁﬂ{:é.‘gb?r.niafl'-?f M f & o e oy

3TN oem @ s g
AR (R\QYUZ 4 & wufer @ 2
¥ (C4g) UZ A & woferm gt
Q\D) 7 s &1 wa &

o il B

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

Then the roots of f

I, ‘can belongto 7 _

2. always belong to (R\Q) U Z
3. always belongto (C\QI U Z
-. minmmg to (Q\2)

S W W e e 7

T WRB & (finite field) w1 woror

T (multiplicative group) wéx ufss

(eyelic) s &) 5 Nk

2. v Wi & (finite field) o dvme
S (additive group) e ww B

3 21w DR W uRfe 4 wdy

DemEmEy | W

A4 @ mowdw af wﬁ?m.% uR
SRk 87 [l 0 /isomorphic fieids
W ) 6 o g

88, W?;r_ij;h‘_{l_r‘._t_‘;ihé following statements are
true? | : ik
1. The multiplicative group of a finite
field is always cyolic-
2, The additive group of g Tinite field
Is always eyolic. et
. There exists a finite field o Fany
* given order
4. There.exists at most one finite field
{upto isamorphism) of any given order
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UNIT -3

B9, va wiefe gnfe (lopological space) X &

89,

).

20.

A

_@i&ﬁﬂ%ﬁm.{*m#mmﬁ7

v ahr X\A = o e et (nowhere
dense) # X A e (dense) @

2.3 K A I R XA R

B

30 afr A4 o 3 (intettor): ﬁaﬁfr arA A
A wEr B

4. uﬁXﬁAm‘s’rmﬁﬂ 3T
(interior) fT g

Let X be a topological spacc and Abea

nﬂn-empty subset of X. Then one can

conglude that

1. Aisdensein X, sr{ﬁﬂ}ﬁ nowhere
tdense in X .

i (X\A) is nowhere densein X, iFA is
densein ¥

3. Aisdensein X, if thi: interior of
(MNAYisempty

4, Iheinterior of [X\A) isempty, if4
isdensein X

Eyefafm 4 O 4w w2

I warw v offe e {compact
;:;:T space) mﬁ‘a {separable)

2. aft g i e (X d) queein

o = i d el {discmw}wér @
HHA |

3. mmﬂmmmw

worfi (second countable) 2 21

4. uelE s Aertta iRy w
(first eountable lum!agigal sg:aoe}
W Eoiad

Which of the Eal'lﬂwmg statemients are true?
T Fﬂm'y compact mﬁtrmwm i5
separable

2. Ifametric space {Jl' d) is_-sqpm'aﬂ@,

then the metric d is not the discrete:
mskric:

3. Every wpara'hl'e metric space is second

countable

4, Every first countabie topological space

is m&btc

1. Feil-wdte e

¥+ Ay =0, vfﬂ}' 0F wWri=0 °
P ﬁfﬁ%&%rw

I m ot (eountably many)
vt HA {cimractenmc values) &1

7. 565 IR {unmuntﬁbly many]
SIS A8

3. aifremming w1 A 4t wele afvauing

s srwe (0, ) ® g |V - 1
ARE R
4%%&@%%%
S B S (0, 1) 8 g [V e B

Consider the Sturm- Liouvilie pmbtem

¥ 4 Ay =0, ¥(0) = 0and y(m) = 0.

Which of the following statements are true?

1. There exist only cﬂurttfﬂ:rly ATy

_ characteristic yalues

2. There exist uncountably many
characteristic values

‘3. Each characteristic function correspord-

“ing to the characteristic vatue 4 has
_'mmzﬂy [\?"— |~ & rerosie(o, n)

i 4. Eaahcharanteﬁmfunctmn correspond-

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

,'WHW$W

d o
-;;;mﬁx—?y

-*—-—Ex-uﬁy

'-ﬁwmﬁng(ﬂ ) & e H w7

L. Te s T ﬁﬁ {asymptati-

cally stable node) £

% sftorm ﬁ‘ﬁ_; {unstable node) 2i

. e FanrTar e W (asymptoti-
cally stable spiral) 31

4. uE A gaalt (unstable spiral) &

ek b3

37 Cﬁnmder the system of d:f‘fl:rentml mqeuatiuns.'

=2x—Ty

'ﬂ=3:r-ﬂy

Fhm the: criticdl point (0,0} of the system
1% dn

1. “asymptotically stable node

2. unstable node

i ,asympmti‘m“jﬁ stable spinsl

4. unstable spiral
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94,

94,

AAH

2

T A et e[, o0) - B e . arme
el

o) = ulx vl x>0, y(0 &0
%fri Tamie mﬁvyl Frsrtslong A vg gm ggﬂ 27

1, &ﬁ_{u lal{x)dx < oo, ¥ et 3

ﬁﬁiﬁ{bﬂuﬁdﬁl} il

4 _f lalx)dx < oo, ¥ M 2w

by o i) it & 24

Fooaf lUmy., afx)=1, @ @
I:mﬁmly(x} o F

S hm,._maﬂm =1, @@ ¥
weite (monatone) B |

ra

Assume that a: [0, @) = B isa continudus

function. Consider the prdinacy differential
cosation

yixY =afa)yix) x>0 3(0) =y #0,
Wh«wh ol the Eﬂﬂﬂ‘hlﬂ[, stutemmetts are true?

I Jalx)dx < o, then ¥ is bounded

i fe
e 4 _fgn|ﬂ(;-.]|t:£x-=: &, then

-Itm,;.,.my{t} E’JEIS'IS
3 M Hmeale) = 1 then
limy_wlylx)| =

& |ﬁﬂ,qmﬁ{if}==1 then y is

TRHHEONONE
Eff‘l.tr{xt}ﬂi'hﬂﬂﬂi
ﬂu 1}
b w,nﬁx{Lt}ﬂ
ulx,0) = 14 x + sin{n x) cos(n x)
-u(ﬂ =1 uft ) =2
-mmﬂm
uly3) =
1 3
: {; 0=
s el fafeee
)=5ete
4 1

Iru{x. p} i the solutish of"
e
= h,,ﬂ-c:xﬂl t>»0

wx, Bi=1+x + slﬁ{?r x}cqs{zr .'rj

wWo0 =1 u(l )=
-1h1:n

S RISENMB—AAH—4

95,

; lE) =2y X =

3 BT ';--'f'-g.ﬂ ;
(BT o B B
£ w ﬂ*l) = ek s

o TR Ara g € SR e Eie B
ﬁrﬁm#ﬂwmﬂd

%4—;‘1-—-:0,::6& £ > 0 f e

iy u{x,ﬂj wplxl x e I8 & ot on g

iy ! S S B, A #

ety wadl o B iy

e e g e (bounded function)

m%ﬁrﬂ%ﬁ?ﬂmﬁ-ﬁﬂﬁmwrﬁ

u i (unbounded) @1

s 9% gy U TS He (Compact set) 7

' wrfﬂgnz‘lfﬁwa.‘mﬁw?‘}ﬂn‘fm-

M’Hﬁﬁgﬁm Ccivrrpact st} By < B

ﬁwmgﬁmﬁ XKy aﬂ%m:{xﬁr}
i

mﬁﬁif‘ﬁ"«:ﬁwmi?

8y wen i alhe 85 s iy

5y ates, a¥al e 2

8 wurn & sty S, weu dy

Spafy 5y qra i ¥

5
2l
3|
4.

Lara b a fixed real constant, Consider
the fiest order partial differontial equation

3"'+¢:—--i::r YER, >0 with the

m it :iatqu{x a3} = uﬂ{x} xE R where
gy s a continuously. differantiable function,
Cansider the following two. statonents,

5,1 Thire exists abounded function i for
which the saliution w is unbounded,
1wy vanishies vutside a Compact sot
then forgach fixed T =10 there exisis &
Cinmpact sm Ky I such that

U T vanishes for v € Ky,

‘nh{meh of the fﬁﬂnwm;;m teue?

| 8 is trueand s falye

2.| & isitrue and S} s also ‘u‘ue

3.0 8 i<‘. false and 5, 45 true

4. | 5 ts Talsp and 5, s also false

5

96. i ﬁﬁﬁﬂﬂh #oE (non-singular matrix)
A L4 D+, waih Lw b wrn @ S
e (upper Wiangular matrix) @ 3en Faa
;5_;@125 (lower triangular mawix) s gt
ﬂﬁ%w%am_ﬂﬁww
(diggonal matrix) & Fer s #1
A:ﬁ—ﬁ’iﬁﬁ ;e mwfhﬁﬁ’crﬁhm A :'i'I

prepp
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[Hfl <1 @ s org-side o ofey 98. The admissible extreral for
(Gauss-Seidel iteration method) '
X0 = a0 fp = 0,12 .8 W lag3 ;
SR (converpe) g wi W & uft H @ Il = J- le™*y’ o 232{3’ +y}]£tx
" : 'wh:‘:re l 3) =1 and: l;'lif'
2. =41
3. —D(L +-:u}-1 3..e% —2_. 4. e**—8
4. —(L=Dy'u
: . - } 7 R
96. Assume that @ pon-singular  matrix 3003 = s ). v
A= L+ D+ U where | and U are lower ¥(0) =0, y(1) = 17 [Fy(x)dx = 08,
and upper triangular matrices respectively ﬂi mmﬁ&xtmmaﬁt
mthniidwgoﬁulmmesmmmﬂﬂu - 3x? —2x
a diagonal matrix. Let x* be the solution of § :
A = b, “Then the Gauss-Seidel iteration 2 Bxl =0 2k
method **t1) = Ha®l 4 ¢ k =0,1,2, .. 5 B2y
with JIH}l < 1 converges to x* provided H e ]
isequal to_ 4, Sy qoxt 4 oaxt - Sy
Lo =DTHL+U) LS g
2 ~(D+1)"'U
3. =D+ Bt 99. The extremial of the functional
4. —(L-Dy'y .
. . e e e
87 3w st Wewwm . (Forward  difference k= J{; (s
operator) T beR wRoafte ® AL = mbjecl toy(0) =0, y(1) =1 and
By — Uy, Frefiiftmm & @ Thm sy wiitem
f ylayde =0 is
{(difference  equation) = T aoE 59 N
auftaz (unbounded)d ? =
1. .E.U—-EAU +2U = 2. 8x? 9x?+2‘x
2 ﬁ?u I ﬁﬁﬁ + 'u,q = f.'E T S T
= e i o
3. MR, = 28U, _+2U_ =0 J 3
4 Blpyy =280, =0 e 4x3—5x

97. The forward difference operator is defined
a8 AU, = U, i — Uy, Then which of the
following: differerice equiations has an o
unbourided general solution? dx) =2 f [cosx dost — Zsinx sint} b} dt
o A%, — 300, +2u,, =i g e

HI, Faes s

+cos7x, D=x<n
2. B+ Bl +1 U, =0
3. 820, ~ 280, 20, =0 o T S
: Cigay, = L wels A€ B fr T el
i £-. = e i B
2 A’Eﬂﬁﬂ’s‘@m‘r%fﬁqﬂmjﬂa
98, v} = [1*%e 2y w2050y + 3l " ot e o 0 €
¥ y{log 3) = 12 y(0) sfral & 3. AER ®aw el @ B wdw adwo
ey e (admissible extremal) # & gl ) Yo v W al, g G &
i e B P 4. Ael %gﬁﬂﬁrﬁﬁqﬁ% ;
iR @ e B A
3 ef—2 4, e -8

4:8-H :
511 RISEHMB8—4AH—4B
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188, Consider the integral eguation

HL.

101,

iplay = AL”[caﬁxm&t = Z8iny sint} () de

tiesTy, UO=x=g

Which of the following statemens are true?

L. Forevery 4 € R, a solution exists

2. Thereexists 4 € R such that solution

_ dqc_s not exise ,

3. There exists 2 € B such that there are
mate than one but finitely many
‘solufions

4. Thereexists A € IR such that there wre

infinitety mEny solutions:

A@ fBrw o $ B e

# =1 Ko sy
1]

ND<sxs<wm

..m H{r tj = {:;:xm'ir D=x=1p

xsint, tExsw
% S (non-rivial) Bl £ 7

I. __(n+;f—1, nel

2. m* =1, nel

SRS RIS T

4. (1) = 1, nen

The Values of & for which the tetlamng
equation ha:- a non-trivial solution y

B = 1[ K, 0) b (t) dt,

e
. vty fSMxCost OS2 <t
oo L-‘:ﬂ'ﬂ.‘-#is.a.ﬁ' totsx<w
A '

T

1 (TL'!";) = I, neM
Z ni-1,memn
3. %{n +1P =1, nEN

3 %_ﬁ}.‘%; + 11—, HEHN

27

1z,

|
U uw et HEdt 27 (simple harmonic
usei‘ﬂatnr}m ot (Hamﬂtnman]

.H{‘p:q}wfﬂ*}--q"ﬁ: @ H A e

Wﬁ‘#ﬂiﬂgzmgrm}‘&ﬁrm’ﬁ
L L= zmg®~2g?

2 L=3mg® -E (gt 4 34%)

L= i‘-mt}f-+ E q‘

[#F

=

The Hamiltonian for a simple harmonic
oscillator is H(pg) =2 +% % ~g% Thena
possibile Lagrangian mh‘espm{hﬁg toH
can be

= mat R o2
L _-iﬁm# =4
T L= '-1m¢3' = f-‘ {'q.?-.. +3q%q)
3

L= -n:tqz»{»
4. f.-=.=-:§m.§ +§-{q. +3q2;<}_}

Uit - 4

103, 2 anfos st X v ¥V w wifirea T
Wﬂﬁﬂﬁq%ﬂﬁmﬁa%m
fe.y) = {i s e

i nterwim

Pyl 8 < gy & 2

I Xay s #)

B OAES0)=1/2

3. E{E’)-._

103

4. ‘Coulk¥) =0

Tet X and ¥ be two random variables with
joint prqbahn!ﬂy density funetion
fi 2 '
o y) = e Sl RS 6 |
L0 atheswise
Which of'the following statements are
L;}rmct'? e _
S and ¥ dicindependant

E{rY =10
[t ""('. }Kj-—rl

L.
2 PO S ) =1/2

prepp
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104, &) agfees = X 4 ¥ @ fig
XS0, Y0 EX) =3 V)= 9
Br) =23 VY) =4
f&mw#:ﬁrﬁ%m#ﬂm#ﬂ#?
b 6<Cop (X, ¥) <4
2 E(x¥) <6
3 ViX+Y)s 25
4 E(X+V)yi=15

B Ler X and ¥ be two riandom variaties

satisfying

Xz0 Y0 E(X) =3 ¥ =
E(r)y=Zand V(¥) = 4.
Wﬁwi‘u of ihe rﬂ!inwmg statements. are
wrr::ct?

D lov (M ¥)i<4a

) EOY)<6

3oV +ry<is

4. E(X+¥)? 225

TS, srreen TR (stabe spiace) _1,' {1 ' 23w
T RN TR BT T SR (Transition

M)
S L b B L
- (1?"2 g 1 ;3)

12 1;2 ko)
By ol ww el Reer g fle v
(stationary distribution) 7 = ity Mg, M)
R d(1) s 1 ot B frsn s
:.s‘ta‘ g **ﬁanartuaﬁ
lodiiy = 1
df’t}l = 2
'ir:_ll = IKJ
Vo, = 173

_th -:I-I-

1S, «C‘uﬂsidn:r @ Markoy. Ehmn an siale space
5412 3} with transition prabability
matrix P given by

I S S U e
(‘122 55 i‘fz)
i T 4 19

Lt 1= (12, T3, ity) be  stationary

distribution 6f the Markow ¢hain and d{ 1y
MWehich af the

‘dencite the period ¢f state 1.
following stttements are J&arr'eeﬁ‘
Lod1)=1
2 d)=2
3'1: :11.‘5 = 1}*2
"i' Hl ] 1,‘}3.

AN

28
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106, uf2 (X}, Teh s < (identical
independently dmmbmr::l}%rr{mm ol
o ) o B E(Y) =0%
VEX) = Lo B o s am v 7

I, Z“ﬂ"ﬂ

R {wifymar )
N e
& E"-W; PR i W)
1y X 0.
% ﬂ“"*; i {utfamn iy
L
i T = i
= HIZ' CT i )

L6 et fX  hiaq Be g Seence o, id. raddpm
vriahies with E{X) =0 anid Wy =—1:
Which: ﬁﬂ the fyllowing e trye?

1, _‘_z J._'{ =i} in probability
¢ ::. .
2 -"}“Z oy E— ]n p‘i‘ﬂh‘ﬂ)ﬂfty
EZ Xi 1 inprobahility
(=7

107, &1 ey e w2 (L pasfes X
Y WS ] A W {ekphieniial
distribution) w1 ettty af W= X
YU = X/(X 4 Ve e P 8 e v

&

L: 'ﬂ'{iﬂ: EANE

2o e (G Y wiEd) (andtormi) &)
3 W I{ = By

B W 11 sreetifv (uncorrelated) )

40T Lee X and ¥ be i exponential random
wirkables with parameter1. Deting,
W= X+ ¥and 8 =X/ (X +Y), Which
'-mt thr/iaiiawmg aretrec?
L EQy=1/2
% Uisunifori on (0,1)
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3. W, U are independent
4. W, U are unearrelated, but dependent

108. ) mafss ™ Xy 3 x‘gwﬂfmﬁﬁ

L8,

Wy sl wila e (Lid) weRws

109, ﬂamp}:aethat form = 3 XXy, e

A-A-H

Z{lld}idmﬂﬂwmiﬁ‘r'ﬂﬁ

(probability mass I'im&lihn}_
folxd = 0%(1 — @)% ; x = 0,1, s

ﬂa{ﬂ,l}%ﬁ’rw HA w2

Xy + 2, 1w gube wiftad)
fsullicient statistic) 11
Xl = x; T ey wRrd) &
Xt "I"J'Fa W“’ﬂf‘ﬂ fﬁf@]ﬂﬁaf
X3+ X, o ulis it & |

e R

Fl Xy and X, be fid. with probability
mass iuﬂclmn

fylx) = 07 (L - By1=¥

whare @ e (0, 1), :
Wiiich of the l’.'tti‘l'ﬂwil!g-mm!mm&me-
true? |

L &y 4 X s onuiTieient siatistis

A=K 2 i6-a vufficient sturistle

3. K§ R XT e aiswdTicient shuisiie

4. J?f + Xy isa suﬁ"m:m statistic

x;ﬁh

X, T S nhEﬂfﬁuﬁ'ﬁ[ e N (i )

ot A il R A AT

(514, ) imataim Wl ¥ mf?mﬁ e

N(H.ﬂ"‘} F o1 W ﬂf g ik mEn i
faav'rx d Fwﬁ wwﬂwf*ﬂﬂﬂum'

(X, ¥ {-EJ,?L fxn,f,ﬁ} BT AR
gm‘m’ {Wrmlﬂhun CHeft H.ﬂmf]?*‘ iy |
= .'_i:&_%l:.,, i
*‘1:4 zfﬂﬂﬂ-3¥mﬁ¥qu{ﬁ:
{d. fym Fege :
.5 Hﬂﬂ E‘afﬁﬁﬁq%iL- T f*..g
P — 2w W (. ) e
n= 3*1%&;:—— Sedees &
T % R e e e
{{am'h} yarighle) wraf

4. Ifin > 38 et ey g L
TS

-

x“_ e
vaudi= N(#hﬂ‘;:l il YT,T'!. ,..,.,I" :

e Lid~ N{nwaﬁ:l Asstme further-tht
ihe Xi's and Ehi.‘ F 5 e IIIdt’[}LﬂdEHl Lt
 he the wnalﬂhnnﬂmﬂ“mm eamypeted:

29
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'Frém the bivariate daty

(xh Fﬂc;_ir {I{E-?z;”# 'Exm?-'}-} ﬁﬂ'l’

b S ke, distribition (F-
&Esmbmmn with 1 andn — 2.4, fl!‘@r

allnz3

rﬁ" has: t,pq; &mnhurmn [5—

distribution with n — 2.d. f'} for il
-ﬂ;_f-,:l

il

=N -*% haq the a.i:rstrrhmmn cbf'?tha,squmn

4 “1“2. hﬂm bcl‘a__d_rslﬂtfut_r_fpn for i_IH =3

110, %1 e wesnmat siios ad X 4 ¥ @

4 Hi

rrﬂuﬂwﬁuzﬁiﬁ%ﬁmﬁhﬁhﬁ
l’?ﬂﬂmﬁ?

=, Eﬂ?mﬂ,}f‘iﬂﬁ’ﬂﬂfﬁﬁl

Lol 8= 1900 < BE L
av & X 4 2F W wifta-gm
ﬂﬁﬁﬂ? (Right-tailed test) mrifis, ud wl
NP &

3o W= 1w Hy: ﬂél-ﬁtﬂﬂﬂﬂﬂﬁﬂ

e B 20 Vo s -
R {lefi-railed test) ?Fr!ﬁﬁ.?rﬁ i
TUnapy 2

= LAt My 0 1 45 o a0
R o o olter wrPa vmf T (LINEP)
b <) o amE

11, Suppose ¥ and ¥ e mumtiemnder:

b

Lo poaential F&ﬂtlum vairiables with means
il 20 rebpeetively, whore-8 is
kmkﬂm-m ‘e’-‘hﬂ;h el the followims:
SEtemeis, g 7

I, X 4.7¥ i sufficient for 8

E;._-H:g.hlém.fm{ test hased en X + 2 is
LIMP for #ﬂsrlngﬁg =1 against
Hp 8 <1 :

3. feft-tailed test baged 0n2X 4V i
UME for teating Hy: 0= 1 agiinst
My

4. LMP fest does not exist f0r testing
Hg:0 = 1 siist My 0 %1

o faRERet  asfely s (ewossample
leicition pnﬁﬁmla i (e il Fs we

A Bl e (population) 7 . 61 8

e EHT Gt 2
H':f mﬁa =t ‘rﬁﬁ
mr?!ﬁﬂ aa'ssi 'ﬂ'ﬁ-s m dE'J =ﬁ-=-rr én %I'%r_;ihf
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H1

A-AcH

.\’fl._ Ll\pl\'l.. T

wREs A Rfa dfest @ (ranks) W

e TR Pl fhm oamm £ ol wh

o s 2

-f'f{:uE Ea‘zfﬁ Hl E,}ﬂz
’aﬁﬁnﬁmﬁﬁ‘mﬂaﬂi
}ifé[ﬁim?‘*ﬂmaw F1§ wa

& wie whew

.00 T B B W M, @ asien s
sf £

3.7 @ B =17 85 48 o shwem
4. Ho & aofn B(T) = 60 2w

Consider a two-sample location problem
‘with 6 and 8 observations from the first and

second populations, respeetively. Suppose

that the distribution of the *! popilation is

Fix; Er}n Fle= -:?;} = Lz WFre}'cFis

median at 0, Dﬂﬁn&?' a5 the ﬁum uf t]u:

ranks of the second sample in the n:umf:nms:d

sample. For the probigm of testing

Hy: & = 6, against Hy: By > B, which of

the !’uilowmg statements are true when all

observations ar&:ndcprndﬂm‘?

Lor i&«d:sm'hu-l:inn frée under Hy.

2. 1t i4 appropriate to reject H, when T is
soall. .

3.0bserved value of T cannot be 85

4 E(T) =60 under M,

Bn Ml wed f B X = Blnomial (nip)
R (g el - 1 -'g THE [ﬁ.ié‘zu-_J}
WS E S AR B on= DEn W
X pn e e (degencrate) €1 uft n
w deq (prioe distribution) = AR W
A > 0w Faismn}m # & Fetieta b

¥ w
L. mowr e e (posterior distribution)
i ‘Eﬁ"ﬁ # ] RS A :!i.ff Bl
2. X =08 Waw e ge
ul (1 —p) wox e ¥
% p=1/28% qen @y aleTr
{Hayus estimate) wryamg (bis)
A=)t
R A s e {variance)
e {Lu1l':|1~.ﬂd‘.r@'ﬁ'rn.-¢r‘1 X/
yage 3 SR 8

b

Ce Bmamiat i
whete Bl i< 1 5 knewn but nE
{012, 5 an unknown parameten
Mote that when 1 =0, X is degenerate
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at 0. Suppose that n has a gprier

distribation which is Poisson with a

knowrt mean 13> 0. Which of the

f‘aﬂc}muzng«sww Are ComreEst?

1. The pesterior: distribution of 1 is
also Poisson but with a mean .
d:ﬁ’bﬂtnt from'd

2. If X = 0, the posterior diseribution

of n 7s. Paisson with mean

A{t-p)

‘The Baves estimate of 7t has hm;:.

(A= n)/2 whenp=1/2

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

ik

113, %ﬂmﬁaﬁ

=B+ Baxiz # By + g
:“'z = fiXz + faXza 4 ﬁs-"za + &
¥y = Buxay + ks e F Haxas + b,
A ey ey, 8 N(O o ) = g A
Fad et de (1 id.) # fren

1 Xz X
Bethz Xpz Xau| 5 0% 859 it e
Xyp X33 Xgg
By, Pz, B ) % s @ aimE Gesst
‘squares estimate) (8, By, ) 2 o
Luly s € R e 8

- (B, _ﬂg}aﬂ'mﬂ {unique) |

'%2 _.E%J;ﬁa W Sesen S gt

wmer (BLUE)EE., &8 &1
3 'Em €45 1 TSR SR w
%quga SigeE (UMVUE) B2, 6.8,

4, ¥ ,fiﬁiaﬁﬁmf,é A SR
: s BLUE & uy mﬂ?
m W@Igﬁfﬂﬁﬁ airaer (UIMVUE)
i

i3 ln the Hnear m@del

ﬁﬂfu + ﬂzl';? £ fhaxat &
"'z = fixay + BaXa 4 Pixpst 5
= %oyt Baxap + Baxgs 1+ By
wf‘err_ 51,83 and & are Lid A0, ™) and
dyp o Xyx Ay
Bt |r'_‘r';¢'; iz 111] =S
Xz1-| W3 ~¥a3
Lt 1"1‘31 ."?? f??] e et fenst xr_-L:m:"

rn._-,‘] T LI{I.- -"l -ljl_-l‘ ﬁ‘!\'ﬁ_} l!:tb_l ‘I!—I E‘E&.
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114,

154,

~HACH

L (Bi B By) is unique
et %’Ji i§ the best linear unbiased
ﬂﬁimm (BLUE) of T, €8,

3. Tl 48 1s the uniformly minimum

variance unbiased est:mam (UMVUE)

of Eiul fl:ﬁ:
4, xm £, is BLUE but ot UMVUE

of Ea‘.'-l Eiﬁi

#ﬁﬂ{ﬁs‘}mmmﬁﬂw@m
At argius w Xy, Ko, o, Xy, R 8 8,
Tl p 4 o 2y agm w51 of wr
eaenn e

Rl gm-xf ;;(xi-n*]
E::-a:-fﬂ fﬂwm#mﬁﬁ mn’m*m'r[’t
nd W x° wefw WS wwd a2 e

{comulative distribution function) #) Frsfia
Frttain

T W R R

§ ”,mﬁ?aﬁnliﬁ WiETE W 955
BIRTE |

2 irr-“t?t?l

u-i{ﬂ} = 1—Gy ((b) =0.025 = #

HE L e 95%ﬁwmmmmﬁ|
o A s s W G5 el e
E»"? drasm b'ﬂﬁﬁ’ﬁ[

b—a=(n— Eilﬂgvﬂwmﬁl

4. o G,q(h) _E,t..;_{a} 0958
T w0 2 B5% Remmm e @1

wrf (1 i-;)‘-(g—f;]ﬁ st

A

Let Xy, Xa, . X, bEiid, Ni(p, oF
Variables, ‘ﬂ.here aand o* both am
URKNOWN parameters. (‘nmadera
confidence interval for a2, which is of the
form

Lol i LU Y iy LR
Jap = [SEEE BOEI yher

Eza=0
Let Gy, be thie cumutative distribution
function of & chi-squaré random variabis
with n degrees of freedom. Which of the
fﬂlluwmg statemenis are trug”
. 1t is possibic 1 find & 95% confidence
interval of the form fu,h where ab = 1.
2 W layfa) = 1~ Go1(h) = 0,025,
then it is the shortest 95% confidence
imterval.

31
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3. If it is the shortest 95% confidence
interval, ther @ and b must satisty the
gonditionh —a = (n — ’.J;‘}"-?.ﬁgﬂ

A Gy (B) — Gy_qla) = 0.95, then the
cxpecxeﬁmglh of & 95% confidence
interval of the form

Iop is e — 1}(~—-)¢=

et e 999 (two-class, Uiﬁmﬂwmn

pmblmimﬁwaﬁﬁm sy = ufw

ﬁmﬁf;mﬁ%t
=fl R =xsl
filx) = {ﬂ -otherwise

f;{x]- {2{: ;.fﬂ5151

.-Fmﬂﬂi%ﬁmﬁfaﬂﬁ?mﬂtunzﬂ

Frefue #ifn s wflanl (classifier) &, @t

W - e e il wen @ ufy
a2 afﬁﬁuaﬂﬂwﬁﬁa e & AR

xEle‘a’r & e N e T R 7
ﬂfﬂ#;nﬂzﬂ'?ﬁb‘ﬁ@'ﬂﬁmﬂﬂﬂf
(Bayss classifier) 1

% oaf e >, ¥ A6 v A witet &)

3 iy < W & e eited £

4 uﬁrr,n-f: g‘rwﬁﬁmr’n‘*ﬁﬁw

3t aftwRr mmmm &

113, Consider a two-class classification

116,

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

_ fl Hesx=1
figf‘:} { csfhefwme
and

= x' fo<x<1
I 20%) arﬁenwﬁe

ety aﬂd I'Ig be the prior protabilities of

these two classes. Now consider a

classifier &, which classifies an observation

xtoclass 1 ifx < 1/2 and to olass 2 if

=172,

1o Wy = wy, then § s the Bayes classifier

2. TEmy >y, then 6 1s the Bayes olassifier

3. Mmy < ma,then & is the Bayey elussifier

4. Wiy =m,, then the average probability
bfmiétfi;:.ﬁsi'ﬁlﬁtiﬂn-_fg_r'ﬁ.'iaﬁ /8,

T afeRE A e dEE T 4
sl A Sl (with replacement) 2
RA W we Awmtom e (simple
random sample) fomm) @ wRed @ st
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Fig
“sample of sive 2 with replacement. from 4
oy With., distinet heights, ‘Lt ¥ be the

i,

117,

el B OEF Pebm B oww oo g

RO 3 gf 4 g2 4R g gt W
sfmarey & wv agfow vl G R su
gl @ sl S X, O Prefe e

-ﬁmﬁﬂmm%?

Lo (#4072 @ gen {vamnce}
(28, + 3%,)/5 & wion I s #)
2. (& +28:)13 = wRn
(2%, + 35)/5 & woen - w85 2
30 (84 £5) /2 v (2%, +3%0,)/5
o AR
3 (8 +20)/3 w uw
(2%, + 3%,)/5 & w9 4y

A statistician bas drawn a simple random

sample mean of their belghts. Then,

andther amustﬁ:mn Bas drawn a simple

random  sample  of size 2 without
replacement from those 4 bays. Let %, be
the-sample meanof their heights. Which of
the fottowing staterents are carrect?
1. (B +%:)/2 haslargor variance

than that of (22, + 38,)/5

B (#, + 2,.1“1),?3 Has birger variaiice

ey thar of (2% + 33%,)/5

3 0+ i’;),fz s smatler varianee

thian that of (2%, + sz},fS

A (X, 4 28)/3 hn'e. smalter variance

than that of (2%, + Efﬁﬁ

iy Sl o wn e W R 25 T s
e 0.5 & = =

mftam 23 A A iR

ey 2.5 wid) g wiey |

i 3 33w el i

sl 28 a8 el iy

A Rl e =
i iR

det s data et mth e 2.5and standard

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

2, the median rﬁwat hesmaﬂi.r thn 23

3. the medisn must be swpaller than 3

& the median must be Bigger than 2

U8 55 F, h o om & saw [0,09) A uitmii

-t

bt st BeE (lifetime  disttibulion

function), b?!r %er (hazard funetion) 4
afted o ofieFer waa (mean residual
lifotime function) ) Fref gl @ afy F

32

18,

119,

2 mi) =

T
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st ey (absolutely continuous) 2 1 Free

e Sl

1L _[g hitydt = 1

Rl LTS

4R ETa dil wert w4 S 0

et sl Wep i_-”t W@ ww

m(L) w1 HEL e 4

4. af s e we a4 > 0
arell avaraie s el ol whie > 0
a By hioym(e) = 1 ghig

i

Let F, b and e be the lifetime disyribution
function, the harard Fuut,nun {md the mean
residual  lifetime  function respectively.
defined on [0.05), Assumi that ¥ s

absiilutely comfinuons. . Which of  (he
t‘-:r!#ﬂﬁmg stateinents are true?

[ f“ ;&{r}t& =1
3 m{t} s 'imcﬂy uurtaﬁng int ll thie

Tifefime distribition is exponential with
‘mean 4> 0

4 "-‘r{‘f)m{c}q for alt t = 0 iF the lite-

Aime distribution is exponential with
eHn A 0

Gt A i M/ M/ Pl s gy A e
W) o R A< g ow Raw afny

Terfrfaa o @ w0

. o wasi H'{ﬁli“‘ﬂ 13 et TR
r‘*‘ﬂ’ﬁ%‘!i?ﬂﬁm L
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