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HTMMPART A
1. frgal (2017, zm;t), ‘if]aozr, 2027)
(2037, 2017) g &
dmeat &
I 2017 2. too
3. 100410 4 100720

4-C-H

The area of the triangle formed by joining

the points (2017, 2017}, {2027. 2027) and

(2037, 2017) is

. 2017 2. 100

3. teovio 4. 100v20

L @At ¥ e el @l ?Igl;iw-._m
¥ =l § gl vw 8 wIe gws
@ stea wad war 82

1. L6, 2. 14

3. 143 B )

A stick of length L is broken into two
pieces al random. What is the average

length of the smaller picce?
1. L7 2 LA
3. LB 4 12

U AU T B SEdea a
SR vwewr & voer R o gened
mﬁrwwmmmmmﬁ
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- 3. MNumber of fimes 2 rescarch paper is

viewed and cited is shown in the p“lm In
which month was the percentage increase
in citatien more than the double of the

percentage increase in view?
R
1

] f
'
ad 3 :
¥ 1
é_‘.r d ' i i
i & . : H
I3 ] I :
“ ; i i i
N r L] i
& A ¥ i [] (] ]
i [} i Ll ] r

[ ¥ T L] i

r : :

g

1. Febiruary
3. May

2. Aprit
4, lune

LW GRS M M My M, Y e

Higad Py, Py, By F, U6 MRIeR Ao @
-ﬁﬁﬁiﬁ—@ﬂa&&m#ﬂ'
fost _#’8 O B hd B R A

1. 9 2. e
3, wav—atay 4, 9

Four males A Mo My M, cand four |

feinates Fy, Fy, F; and Fy are sitfing around

& round table facing away from the table,
as shown in the figure If each one moves:

al Exams Guide
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three positions to histher right and then
one position to the left, then in which
direction does F face?

4N
im

° WIS M 0 SRR TR v, RS
w & 5
Fy
is
b B 2. North-Gast
3. North-West &, Nerth

5 ; ; &
1. i 2 s

5 3
& 'E?l' 4. 7

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

3 6

i = 2 L
5 ]

3 1:_" 4 %

6. Rma v f #ta W fws w9
wdte 87
0.1, 0.25, 03, 02, 65 086, 03,
0.9,0.4,10, 1.2
1. 1.05 2. 085
3. 075 4. 065

4-CH
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Whitch of the following options is the best
choice for the missing numbet?

U4, 025, 0.3 6.2, 05, 08, 03,
DOOA 10, 1.2

L 1385 1. 0B85

3. 075 4, 0463

e wior s T i 3
um wsiew €1 wm ¥ ma e
faremeft &2

i. 19 2. 29

3 'l:?' & 24

Fourtecn of the students in a class are
girls. Eight students in the class wear blue
shirts, Twa are neither girls nor wear blue
shirts, Five students who wear blue shirts
-are girls. How' many students are there in
the class? o

L 19 % 20

< 4

Prof. Murthy likes o let her students
choose who their partners will be!
however, no paic of students may work
together for more than seven class periods:
ina mw Alice and Bob have worked
togother for seven class periods in & row.
Calvin and Denny have worked together
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for three class periods in & row, Calvin
does nol want to work with Alice. Who
should be assigned to work with Bob? -
2. Alice

4, ‘Mone.

i. Calvin
3. Denny

11 12
% 12 1 i
i3 13
Y w o

Three semi-circles are drawn inside a big
circle as shown in the figure, 1Fthe radius

of the two identical smaller semi-circles js-

3 thof that of the big cirelé and the radius
of the bigger semi-circle is twice that of
the small semi-circle, what proportion of
the big circle’s area isi&h&ﬁd’i_‘ :

11 17
i = e w
13 i 13
3 o 4 =

10,

.

L8

12

A ball is dropped from a height of 100 m.
The ball after each bounce rises vertically
by haif its previous height (This means at
the first bounce it rises by 50 m, by 25 m
at the second bounce and so on). Whal is
the vertical distance travelied by the ball

between the first and the fifth bourices?

1. -i,:'i:m 2 i;:':m

3 !zii 4, ?m

e 54 W ImR-10 WEwR fd

Fte ana @ o far v &) g
Y W oagw wEr @ Aty

1, IS
3. 4. 9
Consider & number 54 expressed in a base

different from ten. What is the base of this

nuimber system if its equivalent value in

the decimal system is 497
33
4. 9

Tad
e =
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1. 7450
3. 7850

2. 7500
4. 7600

I2. A fuel station sold diesel costing 15000
to 150 persons on. aday. Ifihe lower Jimit
of sale to a person is 250, what is the
maximum amount in rupecs for which onie
person could have purchased diesel on

that day?
. 7450 20 7500
3. 7550 4, 7600

nﬁmmﬂﬁaﬂm{gﬂﬁaaqw

AN

I~

N

13, Which of the »:np‘tmﬂs i% appmprraie for the
blank space?

AN
-

T TP ——
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14. If Sangeeta’s daughter is my daughter”s
mother, then how am [ related to

I. Sonisthe only possibility

2. Son-in-law is the only possibility
3. Daughter is the only possibility
4. Son-in-law or daughier

15. 44 Raenfeul & g 4, 26 Ragard)
g9l 24 faod! westa sty 24
faordt fvde e &) ot @ g
S ot weate O, 12 weats
WWW e 5 ot da
@aﬁ?tﬁﬂf#ﬁa‘aﬁﬁﬁﬁﬁw

Bree gl dag &7
1, 10 _ 2. 18
3. wig af £ 7

15. In'a group of 44 piavers, 26 play hockey,
24 play football and 24 play ericket. Eight
of them play both hockey and footlail, 12
play both football and ericket, and 5 play
all the three pames.  How fEany play both
haokey and cricket?
10 2. 18
& Nane AT
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16.

16.

17.

17.

4-CH

Tt a2,
(B =aifas0
=0ifas0

o & ot anafE gie xal oy @
faw (o) = (@), w B F s
w afd w9 ey 20

]—ﬁ# arwifs aiw a &

. x>0and y>0

2. f{x<landy<0jor{x>0Dandy >0}

i fr=0andy=0)or{x=0andy= 6}
4 {x=z0)or{y=0lor{x2 dandy = 0]
It'is given that

(e =aifa>0
=0ifa<0

Suppose for two real numbers x and ¥,

(xy)* = {xY'(3)". Then which of the

following is necessarily true?

x>0and y>0

fxr<Dandy < 0}or{x>0andy > 0}

{xsbandy < 0jorfx = Oandy =0}

Ix E_ﬂ} or{y = 0)or{x = Gand ye0

}.fnr any real number a

el

iy
:
2
8
:
.8
"4
4
&

i

48 e
i
%4
:

SR
iz

A long-distance runner finds a water
station after completing - th -of the total
distance, Afler covering another 2 th of the
ol distance  he gets  medical-aid.
Another runner joins him 4 km after the
miedical-aid station. The second runner
stops 4 ki before the completion of run,
covering > of the total distance. What is
the 1otial distance?
L. ZEkm

3 42km

2 30km
4. 50km

18,

19.

19.

5

A and B move clockwise around a circle.
starting froma common point 0. A takes
9 minties to complete a round but re-starts
afler a delay of | minute, B takes 13
minutes to complete the round but restirts
‘after a delay of 2 minutes, How many
minutes after they began would they meel

again at 07
I 30 2. 29
3 3 4. 28
7 fenedl v v B woEe g
R 2l ved @ uE gw W
ﬂtm%iquﬁﬁgt.a&
a1 8| o1 s Rmdf 2 ym e
S B w3 &7
3, X2 B oAk

2 s
3. :T; 4 E
Two studenis are solving the same

problem independently. If the probability
that the fiest one solves the problem is 2
and the probability that the second solves
the problem is 2, what is the probabifity
that at least one of them solves the

probiem?
17 19
L o 2. =
2 .
3, 5| 4. 25
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A R T T . R S )

1. 30.42 2. 2043
3. 1043 4. 2143

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

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

H\PART B
UNIT -i

21, 4% a, b, ¢, d WD aEBD wx v (real
constants) 8 B td@ vyeR & fue
x4 ey + y* = (ax + 550 4 (ex +dy)?
A

» A"-" —:5

A1

B{A{}

Yo wE A e R o S 2

s

41, Giyen that there are real constanté a, b, o d
stich that the identity

21

2.

Prepp

ersonal Exams Guide

Ax? 4 Zey + 37 = (ax + by)® + (cx # dy)?
holds for all x, y € R. This implies

l. A=-5 '

2. A21

3.0<i<1

4. thereisnosuchd € R

W wiREl w0y, v,) oW
& st e o B n2 28 e
witwl 1 ueafls d@daT s (orthonormal
basiz) &1 4R Ay, wom @ 9w aftw
Vi Pyl BENE

L A=4q"1 2. A=4"

A =T 4. Det(d) =1

Let B",n =2, be equipped with standard
inher product, Let {5, v, 0] be
n column vectors forming an orthonormal
basis of B". Let 4 be the n x n matrix
formed by the column. vectors vy, ...v,.
Then

LA=AT 2. A=AT
34T AT 4. Det(A) =1
L faylu (b} emetm dema (real

numbers) # W gl g (monotene
sequence) ® fF ool Tayb, ofmd
lconvergent) # wne A Prarafae 4 9 =
I W T 2 7 \

203 T b, 2 wfirgrd 2

Ya, 4 Lb, % & o0 & w9 ve s 2
{ay}a {by} <1 uiteg {bounded;

fin) % Lhy) # 8 %0 & w04 o nex
{bounded)

B ontopd =

. Given 'iﬂ,,_f‘j, {y } two monotone sequences

of real numbers and that ¥ a, b, is

convergent, which of the following is trug?

I, T is convergent and I by, is
convergent

2. Atleastoneof ¥, Y B is

conyergent _
3 1a,} is bounded and by ] is bounded
Atleast oneof fa; ], by ) is bounded
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4.

24,

25

16

aeH

ke Bl

R S & e Q e
@ NS Pl 2| wuem
s={Gey)|xt + Y= st nen
LS UF uRfFE aiem (finite non cmipty)
- WgEmoE ; '
2 Sl feountable) &)

5 5 A (incountable) #

4 SR fempy) £

I

bet§ = [_i_:_x: y}.i Hyt= 7 wheren &

W and either x-€ Qoryeqg},

Here @is the sttof rational numbers and
B s the set of positive integers. Which of
the fallowing is trie?

- 5 isafinite non empty set

. 8 s countable

§ is uncountable

4. Sizemply

L3 () Bes w3 aftwie By o &

iy =11; .

s = )l ) 2 1
Frsfits & & 2w wum w20

1. limsupa, =7

2. liminfa, = -

3. lim. a, =-ch§

4. supay, =2

Define the sequenice fa; ) 5 follows:

iy =-1and far : ]
2Ly = {"‘U"e) (Faul'i' =
Which of li‘lgfﬂifﬂw!hg ig trae?

i {“ar 2

L limsupa, =2
2. himinfa, = —c
A Hm g, =7
4. supay, =v2

Al [x,) areafin sl (real numbers) 7

7 P SR (convergenk sequence) %

bl ol denel = o s

(bounded sequence) st o it % #

B W Breed fyawar 7

S aﬁmﬁ‘gl
2 oy + gy} R 21

/11 RISENB—4CH—2A

Prepp
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% [aitn) =@ R sl Susmew
(convergent subsequencie) 7T ¢

t ol ) w e W e v
(Bounded subsequence) = '

26. 11 {x) 15 2 convergent sequence in | dnd
fwlis a-ﬁq‘qﬂﬁ*&_ﬁ@ﬁ&e'm R, then we
can conclude that
1. 3 ) s conveérgent
2 fx, T 5 bounded
3 U i ¥} has no convergent subsequence
4. {xq ¥ ¥} his no bounded subseguence

T
e
3. o o gy

2R
e
4 T il

27. Mring{?}—-zﬂﬂiﬁ; 3

27. The:-ﬂ; Fepence
| g

g2~ gaﬁ%j; is
fit o5 b

L lessthang
Jhir ¥ s L
s | less "_Eﬁ'-_l!f{
4. grean .-1!1_;!!.-_._5%

2. _ <
F@.y) = log (o8 (7)) + sinfx 4 yy et
ot/ (e y) e

£ L,
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28. Let f(x,y) = log (cos*(e)) +
sinx + ¥).

Then 2 if{x.yj is

~cos{o®" F 2t "
I e Hﬂ} =cos(x + )
2. B
3. -dsin'(5§+}r'}'-
4. cos(x+y)

29. % A swRe wenal (real numbers) wr
mXn dEgE (mattis) @ @r B awaRs
AT W (i xm) WaE B, wa omo<n
L8
1. AB =9 Ay {mnsmgular} g |
2. AB wf9 sapssadi (singular) g |
% BA @fa i E
< BA wt siiia g

29. Let Abe g (m x n) matrixand B be a

{n x m) mairix oyver real numbers with
m < n. Then

L. AB isalways nmungular

2. AB isalways singular

3. BA iz always nensingular

4. BAisalwayssingular

30, @ A A s (real numbers) 7 d

(2% 2) srap & Pred B Deb(d + 1) =
1+ﬂermjmﬂ B el 8 @ e
F&mﬁﬁwm

L Per{Ay=10
2. A=0
LTria)=0
& AagsEiy (nohsingalar) ¥

LA isa (2 % 2) matrix over | with
._Hez{ﬁ + 1) =1+ Det(4),
then We ean cﬂndudﬂ that
1. Det(a) =
-2. A=10
3. TriA)=10
4. Als nonsingular

3. wrEt @ Fwm
1ix+2:4% + 3 2y +0- y=48
2ex+1- x‘+3 xy+1-y=5§
1-x—1:x*40- 4+ lay=7

B a7

4-C-H

10

3.

32.

3.

B

prepp

Your Personal Exams Guide

|. o gd o e (rational
numbers)d #)

2. TEe =W AwaEE Wemet (real
numbers) # #)

3. g e WA weendl (complex
numbers) & £

4. e o 59 T )

The system of equaﬁuns
1x+2x+31'y+ﬂy 6

2rx+ 1 4Byt 1oy =5

Lox —1-x?+0-xy+1loy=7

has iﬂi_utlii:rns_-in rational nigmbers
has solutions mreal numbers
has solutions i mcampliex numbers
‘has no solution

i T

T (q 2 .n) o trace #
L 8

1. g2

2, g e

3. 2rzPt 430
. 220

+3%9 41

The trace of the matrix

W
(ﬂ' 2 ﬂ)
N 8 3/

is

by o0

2. 2432
R
4. 204

UNIT -2

33

af filx)=x% = 5x+ 24 :
£ @1 w0 arole g (real root)
s

J 1 Sas s arwafie g 2

xay

2
3. f# ma i aralie e 2y
g

& it o anafas o 8
3. Let f(x) = x5 — Sx + 2. Then
#
¥

[ has'no real rant
f has exactly ene real root

§/11 RISEN8—4CH—2B
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3. f 'has exactly three real roots
‘4, all rodes of f are real:

Hﬂﬁmfﬁuamﬁﬁwmaﬁ@#ﬁm
ﬁ’rfmmas {{aﬁ}}aﬁ' EQ}cﬂf ¢

|. R4 S agalm (connected) #1
2, RIH SC wifra 4
3 REAS ¥ign (closed) #)
4, R*g§c 4 {closed) 2
34. Consider the space
=1, ﬂ}{mﬁt & Qe R¥, where @ is
the set of ratiomal numbers. Then
1. ¥ is connected in B®
2. 8% isconnécted in B2
3. §isclosed in &
4. 3%is closed in B

35, 7R € w oRwif oo Svafts (analytic) o=
f oo Wl & o Preafatam A @ @ wn wem
;warf-’
f aufteg (unbounded) &)

z f e vl Copen seis) @ Faw
wel o R (map) e 2

3; quﬂqagﬁﬁum{mpm connected
domain) U firersmsr- & forg w ferda srapa
tffwlfluluii%ﬁm&qmm
s 9 gfel sy &

4. {Zﬁf?ﬁrﬂﬁﬁﬂw[dmg}?l

35. Suppose that f isa non-constant analytic
funiction defined over €. Then which one
‘of the follawing is false?
b f s unbounded.
2. fsends npm ety | mmﬂjim Sets
3. There v.;r:sta an open connected domsain
U/ or which f is neverzero but ’flﬂl

_ attains its minimum at some point of
4. The image mff‘iadensam G

36. wasw
e R
j‘ 2t — 1d
l-zl
Ead o 3
S 2. (nide
3. (mide —(mije™ 4. e ety

36, The value of the integral

4:C:H

11

37

37.

38,

'.I. olls & clisl<1)ic

2
3. @is nm‘ﬂ
4,

[
[
| :
|

P I.d_z.. ks
=
l ;
Lo | 2. f}t‘f}&
3 .(ati]!e = {mije " 4, (e+e)

aﬁf{¢||g|{1}-:£whﬁﬁawmlmc}
T & R o oaf 2 ) Preete A R

f-mﬂar%qﬂaﬁﬁamﬂfmnm%m

ol WL P

: f(ﬂj- (-ni) =-'—1-_ii'nEN
f(%? =f{5) =5 YneN
Bl <z vnen
L Gl g ynen

Let /7 {21 lzl = 1} =+ € be a non-constant
maji.fuq functwn Which of the Toltowing
conditions can piassftziy be satisfied b}e r3

f(*‘) f{-}g vne N
=)= vnen
L If_(;; |<2tynew
Heb@l<gvnen

"

L

A s )

=

14+

‘Eﬂ?Wfﬂ E\fllﬁﬁﬂﬁafx}-—-ﬁﬂ

mmﬁmmﬁiﬁmﬁﬁm#ﬁﬂﬁﬁﬁ
Wﬁﬂh

L wlfreclm<1]yslzet]is <y

2 wlfzeclre) <o) cfret | Retz) <)
5 ¢arfﬁmﬁ{mw} #

4. .-aétmqm-= £\(=1}

: .Cﬂnssdcr ﬁie map @ C\{1} — € given by

pz) =22

e
Which nf;iﬂe following is tru-z”
frec| izl <1}

:p({z E iC ERE{E] <0} = {x et Retz) < 0}

ple\1]) = Cf=-1]

| prepp

al Exams Guide



prepp

Your Personal Exams Guide

www.prepp.in

12

39,

39,

40.

oW S wee [1,2,3,4.56,7)% s
(permutations) % g (group) =1 Fife
;ﬁ'?‘t'ﬁ‘r Pt o & o W

L. 57 & 3hf2 6 forder 6) 91 o g

~ (element) =81 &1

S AP T e e
S W B B R

o5y A il 10w e s g 8

e

Let 5. denote the group of permutations of
theset {1,2,3.4,5,6, 7). Which of the
following is true? _

. There are rio elements of order 6 in 5,
2. There are no elements of order 7 I e
3. There are no elements of order 8 in Sy
4. There are no glements of order 10in 55

. ¥ (2roup) Ly B Togd g ey

9 {homomorphisms) # 7
. e 2.
3. W 4 =m

The number of group heniomorphisms.
from ygto Eg.giﬁ 1

I. zers A 2, pne
3. Hve 4 ten

UNIT 3

41.

41,

43

A-CH

'¢w‘*{x} = f.i i {: E;«x: ﬁr&)ﬂff B i
W (resolvent kernel) 2

I, st-x 2 1

3. gt @ 2y gt

The resolvent kernel for the intewal
equation '

Plx) = xF+ f e Np(t)dr is
(13

i E!‘—"?@ =,
3 ett 4. XE 4t

98 st wi (simple pendulum) ¥ @y a1

TS (Lagrangian) |
L= 0% 4 gl os 9 ey i & e |

9 2 3w e (bok) % zems

T, TTREaET. Fay 9.9 .ﬁﬁﬁg e w

S 08w L g et
(Hamiltonian) gy

43. smme v

ML, pt i
| M) = =Erz + mglcosd

L Hip:@)= E‘E—— mglcosd

Lad

| : ha
Hip, )= % —myleosd

Lot c .:I
& Hip,d) = % +mglcosd

2. Given that the Lagrangian for the motion of

a simple pendulum i

S :
b=5m 9" + mglcose,
where 1 i the mass of the pendubum Bib
suspenided by a string of length 1, g is the
fcceleration. die to_gravity and 8 is the
ampfitude of the pendutum from the mean
position; then a Hamiltorian corresponding
oL s

I Hp0) = ;%+ gl cos 4

2 Hip.#)= z::-—n.r-;_u— mygleasd

b H@0)= L~ mytcsse

4. H{pgy= ﬁ% + mglcosd

Yi=yly 1)y —2) %

W ¥ i e e 2
1T y(0) = 05 o o y s

__[deerensing) &)

2R Y(0) = 1.2 ¥ iy g
lincreasing) &) ;
3.5 2(0) = 25 B v amiug

(unbounded) &)
LER (0} <0 W yPrwg
(hounded below) #)

b, Cansider the ordinary differential equation

¥ =y =1y~ 2).

Wihich of the following statements is trie?
FAEY () = 0.5 then ¥ is decreasing

2 y(0) = 1.2 then y Is increasing

3 y(0) = 2.5 then y is tnbounded
M ¥(0) < 0 then y is bounded below

- ST WAy o+ Pl + Gy =0 @

TR SRR, e P a0 e
e (smooth functions) &1 %% 4 7 y7; 74
WHE WRET @ wE B wey W{x) wafm
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45,

4.C-H

AT ps

I3

Afvem (Wronskian) $F fiin s &

Fitlafam & & o U et T R 2

Lo gy @ g mﬂﬂmﬂfﬂﬂﬂﬂ“
dependent) & 1 04 x, 7 x, e & B
B W) = 0t Wix,) =0 war

2R 7 3, M waw (inearly
independent) & &t metre % W R
Wixh = 0gm;

3Ry y, e sriets @ o e
% Rre W) #0 eomy :

43Ry w S e E ) oy
o Wix) # 0 gy

- Consider the ordinacy differential equation

V' POOY + 00y =0,
where £ and O are smooth functiens: Let wy
and y, be any two solutions of the ODE. Ly
W {x) be the corresponding Wronskian. Then
vhich of the following is ahways rrue?
o Wy and vy are linearly dependen
then 3 2y, x; such that Wix,) = 0
o oand Wix, ) =0
2. Wy and v, are linearly indepens
dent then Wix) =0 v
oy end v, are linearly dependent
then W(x) » 0 v

Sl
i

& 18y and vy are linearly independent

then Wix) # 0 vx

Wt W (Cauchy problem)
BBy =5 )

Y 3x =y = 09Ty =1,

Bl e e B 9

2.y NEga 8y

S Lol o6 T

. WP B A R

- The Cauchy prablem

2ty 3y, =5
U=1ontheline3x —2y = E]
chacthy ene soluion
. exactly two solutions
infinitely many $olutions
. o solation

P
gt

60 = £, L0y =0,xeR %

El:i prJf} i

46,

47

47,

Looa=0, b=

Your P

T B 1 gm fr B B i
f) =20 -0 vxe o]

[t ) =fx) vxeR

@ a3 wrm g

G

Aluer

-
25

Blazie

| .
|

Let y be the wiigue solution of
47 e el 1
i mOxeRes0

M0 =10, S mm=0xen

where f1IB - B satisfies the relations

Fl) =l ~x} Vxel0,1] and

fE+1)=Flx) ¥xER,

':m1 n it (g S)is :

\ %

o

=
4 R T

3. [ 4
1
|

5 e = b fap@ w7 (8) + cps)
5 41953 s i g % o
(exact) &3 @, bye w1 urr -l

e
=g

: Mpr
2 ﬂ-“;',_-b_t:
i |

T el . o)
3. a PULE S

The valies of .Em_b,c sach that
ﬁ.f o0 = h for 0) 47 (2 + crom)

is exct for polynomials £ of degret as high
as possible are| ' '

epp

'ersonal Exams Guide
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48, iz Jly] =

2% .
i ® 2. 5 *__'E
3. =t 4. ot T8
48, Consider J[y] = f[0)% +2y]dx
subject to y(0) = 0, 3:['1}-" 148
Then infJ[y]
. is E 2 1 %
308 i'E 4 does notexis
UNIT -4
49, w wies af Reg A g st Wi (eror
dgegrees of froedoim) 30 &1 ) Bl o qwins
(treatment) % Fau  weies wwisr e
{treatment degrees of freedom) 20ft 7
L. 4 - S
3 b & F
49, In a Latin Square Design the “ervor degrees
of freedom™ is 30, The “treatment deg,raes,i
of freedom” for any treatment iy
L4 s R
36 5 b
s0. o | 3x| + |2y ] < 1% st
9x 4 4y B BEEE 5 R _
1 - AR
: i | 4. o4
50. Suppose that |3z | + |2v| < 1. Then
the maximum value of 9x + 4y i is
| ET | .9
3.3 4, 4
81, o s o (standard fair dic) @ 71 5%

1% 4 2] dx 2 wafs
p0) = 0,x{1) =1, W Y AR
mf,lf[yj AT

mm%wwﬁsaﬁms-fﬁ%

ST W e T Tl AR ¥ aR @

Hiem ot ¥ srg ats w0 el @ 7 ae
Aﬂﬂﬁmﬁmﬁﬁﬁwﬂmﬂ
A={X o o gom 8}

B={X a2 aw w wod o9 &l

1. PLADE) =0

51,

51

s2.

1.1/2
3.1/4

: prepp

2. PLANBY =1/6
3 PlANE) =1/4

A standard fair die is rotled wntil some face
other than 3.or § turns up. Let X denote
the face vahue of the last roll, and

A {X&smn}md = [x is at most 2},
Then,

L. P l’:AﬂB}: 0

2. POANB) =176

3. PLANB) = 1/4
4. PLANE) =1/3

=ﬁxa?m¢rmﬁm{n¢}ﬁﬂﬁr

R (0, 1) 7 T {aniform on (0, 1))
& = o

Z = max (X.¥), W= min{x b i

P{(z—w) > 1;‘2} T W gy
2. 34
4. 2/3

Let X and 7 be Li.d. uniform (0, 1) random

wmh!es Let Z = max X.¥) and

W = min (XY
Then P{(Z — W) > 1/2)is

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

. U Al e (Markoy clain) @Y sreem

m{ﬂmmm] 5 =11.2,3 4} 7 dm

arfde selE (transition probability matrix)

P=(p; ;) Fret v B aftai ¢
PR Pl 4

112 6 1 o

2|1/4 14 14 1| @

3|1/3 0 13 173

4132 0 42 f’.iw

Lo Gimpi=0 Y pil =
Tt :r]n{!

2. Wm pit =10, Z P <o

al Exams Guide
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3xi
4. Tim p{"}"- ; Zp&? T-%;};{ Fry

H=ice ..
n=0

55 wpr it & Baeh 3 e wen wrhEr g
@ EEm % wwEREl wem {exponential
‘distribution) # W=7 FEN ¥ waw 0
waﬁmqnmww%mmm

53. Consider s Markoy chain hawmg s:acte
space § = [I 2,3, 4} with transition
probability matrix P = {n, i given by

1 2 3 g #1 M e dY ow BEr W 2 s
i1z 0 12 o n=m{>0}am & mi Y w8 aﬁ ]
211/4 144 1/4 1}.-4,: Then m{> 0y ==l @7 AerwE X X i Ky TR
301/2 0 1/3 1/3 : B @ 1 e s wieas {mmnmum
4 1’12 f 1){2 ﬂ ]lkﬂ!!hﬂﬂﬂ' lﬁfﬁﬁﬁﬁ‘l} "oy #

Lo lm p‘“} Z = T“K:T: ”
£ nan 2 ﬁ.:iﬁﬁﬁi
7 HH‘I P{ﬂ} il Zp.‘?;l{m 3 H= J.M
i 4 = Emé‘.f:jm
T
‘frr.’r i n) _
3 I?ELn; 1, Z pﬁz o

55, ‘Supgma tha:t the Iifetime of an electric bulb
follows an exponential distribution with

i mean & hours, In erder to gstimate 0, n

4 lim p =1 Z p.ff,} <t bulbs are switched on a the same time,
iz e After t hours, n — m{}rﬂf’f' bulbs sre fhund

o be in functioning state. If the lifatimes

n=yg

540 A Ky, Xy, Xy vl wnts G (Lid) s of the other mi(> 0) bulbs ar¢ noted as
Ao argften = (standard normal Xpe X woa Xy, Tespectively, then  the
‘Variables) #f o Frefditm 79w w7 mmlmum 11!@&11!1::&4:1 estimate of # is given

Eixl by
1. LY ta-
XEand I LN
I EE‘H
3 Ky o a~ =) Em
g rx;+xi+xg} 1 2. g==md o
{.*.' =X j’z e L. =
e fuz 3 8= 4-1—-——3 S
axi 3 e
4, W F-;g_ .q._ é M

M. Let X, Xy, Xabeiid sland-a:dnqrm&l B M o z:rz;&ema A (idd. random
varfables. Which of the following is trise? variables) Xy Xpio Xy, WEER gﬁ'-l, 6,
T VI — ﬁﬂm {oniform (Ef;, 8-) distribution)

f;;,;mg = By dwis waE o o o
o i .1 I‘Z\FJE%H AW m wes g?fﬁzmﬁ
% %j% ~it; '[anclll‘ary Smt:suu} 27
sk il A ﬁ,ﬂi&ﬁmk{n%ﬁﬁ—fﬁ;
E_.-J. = 1]
% {-?11".?';_}: PH

2, W*ﬁk-ﬂn*ﬁmﬂ%

A-C-HE
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56 Let Xy, X,

57,

57

4-CH

3. Rk <n @ v—L‘L
K=y

4. faelt B ks lik{nﬂa ‘mﬂﬂ:ﬁ‘l
xm]"'&'ﬁ*}

oy be L1 uniform (8, 0,0
yariables, where 8, < 8 ere unknown
paraméters. Which of the following isan
anciliary stalistie?

i -*it&rnqyk e

Ximy=X% Pl =iy
2, wf‘mﬂﬂyk <n

e B anyk<n

K= 01
Hpny k)

v g

far any & where 1 <de.< n

X~ N 1) —w< B <o, @ wER e

WEA 6 W e & w9 o |
AR &% (squared gyror foss) & sty ol ¥

:’fﬁﬁﬁ (pisk) i 4 arien oy % 9w

b ey
B (L

B kSR

4, kwﬁgrz‘mu{ﬁ ER)

Consider the problem of ﬁhn’:aﬂmm ofa
prcameter § on the basis of ¥, where:
'X-HN{E 1) and — oo < @ < oo Under

squared errar loss, X has uni formly. sialler .

risk than that.of kX for
1_ K< E}

I G<k<1

3. k=1

A novaleaf k

ol Bl 2 TS (agginst all pliernatives)

o femaat @ v 9 wEemr (equality of
c&ma}wmwmaﬁﬁmmﬁmﬂ
VT i o R o R

T T e w#wﬂ%ﬁﬂwmah

Wil # 1 TS wa wt fres (Between sum

‘of squares) 7w ot Amen {total sum of
‘Squares) T 180 1 500 &) mraw Pogdem
B p 87

Jii

58

59.

prepp
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PlFyus = 1E]
PlFyar 2 16]
PlFs 2 36]
P {Eﬁiﬂ Z -2-:5.5']'.

B

Ta: tost. the. equality of effects of 10 s¢hopls
against all alternatives, we take & random

sample of S students from gach sehiool and

rate their marks ina-common examination.
“Between sum of squEres™ and “eial sum
of squ&rr;s” are fouhd to be 180 and 500
ms;:rcctwdy What is the p- ~valug for the
standard F-tesi?

LR s 15]

2. Pl = 1]

3. Pz 36]

. 2% = e g ey (randam vector)

X = mmre mramz (Eovariance matriy)

S| T T

: %1 o v T Frew (first principal

Eﬂﬂm%méﬂt} B WEYT (variance) @ B

[ v o 574 4 aifis ft & v
200w W B4 uRE w v WAy
413 o als ad

3 v WA 43 %R o i

320 omw el
4o v w329 I@ﬁi‘:-‘&?-‘#ﬁ!!-‘gl

\The covariance matrix of & fisur dimiens

stomal random vector X | is af{hr: oy
1 pp p
2 %y
Bl

popp .1.

v wherep <.

Ifwisthe variines of the first; ;:}rmcl;wi'

cmnpanmt, then

L. w cannot axceed 5/4

2. v'can exceed 514, butcanmot
Exeeed 4/3
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. 126 faenfifat a0

3¢ vean exceed 443, but cannot
exceed 3/2
4. vean excesd 372

_ T EE W on i e
W umfe

T fimg & Wt S £ | ufe

R ofrEs  (with replacement
sampling) & wm ) mw 3R (standard
efor).  amfrmare b
Libsi -8 SR RETTE R

I. 3’2 2.: 63
3.7 L

« A simple random sample of size-n will ke

drawn from a class of 125 stdents; and the
medn mathematics score of the sample will
be computed. T the standard error of the
sample mean  for  “with  replacemin

samphing™ iy twice 3s much as the standard

error of the sample mean for Fwithout
replacement” sampling, the value of n is
1. 332 2. 63
I 4.

HPNPART C

Unit =11

6l

A:C-H

12 0

TXY2ER & Rm

@ y2) = (¥ y £ (lf}'tf’f t Toefii A
s

VD Em ey

1. i w0 (quadvatic form) 0 & Rardy
SR 2 (second otder partial
derivatives)d w41 sregy (matrix) 24 @
T B WA _

4. T B (quadratic form) O 2t 590
{rank)-2 &

S/11 RISEN8—4CH—3A

Hfiveet (simple random sample)

; {\!:fitﬁﬁl_.l!_
replacement -sampling) 2% W e @

17

61.

62,

62.

Prepp
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3 Ranfy o {quadratic form) @ & faws
(signature) (+ +0) &

4 Bwfa s fquadratic form) @ @
ﬁﬂ?ﬂﬂﬁw (xiy.z) ® frp e 2
HEET B

i B

Lt 4 =i-:(ﬂ o mzj.m‘d define for
0 1

Xyze R

Which of the ﬁﬁihmﬁﬂg;mmﬂﬁmm triee?
L Tﬁ'ﬁ_mh;ﬁx__pfﬁﬁﬁ'ﬁﬁmﬁgr partial
derivatives of the quadratic form i@ s
24 :

The rank of the quadratic form @is 2

The signature of the quadratic form ¢
5+ +0)

4. The quadratic form @ takes the vilue

0 for SEIG noR-zero vestor (X, , )
gﬁiﬁi @& B F Ry S, frewEn W e

S = {2 €W | 22 4 32 452 2 03
e E = o '~ﬂ-1f'-‘-"ﬁ L R e
L. % i wftsmor (Lebesgue measurs)
Ciugid kL S
2. £ va anwmean wftw s (nor-
empty apen) ¥ e
3 B S WS (path conngered) |
& E° ol wilae (contain) wd < e
5 = (open set) T S afery
(Lebesgue measure) S B

Foreach a e |, _
lotSy = {2y e P | 43 490 402 =&,
Let: B %(im,:ﬁ‘{ Which of the

following are trie?

I The Lebesgue measure of F is infiite:
2 £ contains a nen-empty open set

3, Ejspath connected

4. Every open set containing £ has
[infinite Lebesgue measure
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63. Frefarfin 4 @ @ @ 2 e amE 65. Let C.(R) = { f: R — R | f is contintious

(uncountable) ¢
Lo R# {0,1) 3 uftsfte oy st 21

2. WA {0, 1} % sRne i wert

3. Moo wh ofife gaarem (finie
subsets)r wgern
4. M a gefr el w e

and there existsa compact set K such that
f{x} 0 forall x € K. L«r:t,y{x} =

7% for all x € 1. Which of the fol lewing
i ﬂaimnmns are true?

I. ‘There exists a sequence {f:}inC.(R)
‘such that fy — g uniformly

2 There exists a sequence [} in €.(R)
such that f, = g pointwise

3. Ifa sequence in C, (k) converges

63. Which of the fﬁllﬂmng sets arc uncountable? :
. The set of afl functions from R to {0, 1) ﬁ:?;mi: ?;g;m i b 2
2. The set of all functivne from M 1o {0,1) 4. ‘There does not exist any sequénce in
-_1: Thf: SE"L nr&” ﬁl‘ﬂh‘-,&ub&ﬁlﬂ Q.t H _c (m} Eﬁnuﬂfgiﬂg mntw,se ia E
4, Thesetof all subsels of B
66, 2 aln
64. 1 A =feain(L) | re(o, )]a}m 6. T (1) = 152
Prefefn o 9 e 9 /9 wes b # bin) = 10™%ag (n)
k: wﬁnzlﬁﬁwmp{m{ +- v{n]=——?rz
10if
zmn;::mmquw}——ﬁ & Pl W w20
1. it w3 % w09 o aln) > oln)
3 suEfA-] =1 2. TR S W48 a @ fow bn) > e(n)
4. inflA) = =1 3wl o a @ fag bin) > n
A e w092 a0 ® B aln) > bin)
64. Leta = fesin(t) | e e (o, ). Which 66. Given that
af thu ﬁallwmg slatEEnEnts are true? afn) = 10”""
I et -!--— foralln =1 ;
g L
2 lﬂﬂ:-“} = ;; = n foralln =1 r{rz} L,ﬂu
3, supfd) = 1 which af the following statements are true?
4, 'inf{a) = —1 1, afn) > en) for alt sulficiently large n
2. bir) > cln) for ali sufficiently targe s
H,-mﬁt‘{ﬂﬂ}-ff B SR\ f v wa v # b :
R, fog < e (enmpacl sot) K i F‘ﬁ_} > n_.ﬁa_r all sufficiently largen
¥4 e freme 0 () =0vre Ke). 4. a(n) > bin) forall sufficiently large n
Ut glx) =e*" Vi e R & o Fsfafe 4
T A e w7 67. m% HEA
L ()AL 4gm{umfmmlﬂ FiR =R fi)=—tuab eR 530
Wmmmm‘*} P Bl amwﬁmﬁaé?mﬁrrﬁ??;;ﬁqm;rﬁm
2 CARYA £ - gﬂ’gﬂﬁ {ppi_nhklf,e} : @/ o e 7
Hre WA A v () s et 2 Eaabahmﬂ#m’?ﬁmruﬂwm
3, iR CAR) 7 UR e g 8y Ream WtiiE sl (compact interval) W WA
s {pmn::gsc mﬂ:ﬂ,::‘-’nt} B AR f e we (uniformly continuotis) &
fﬂ?‘ **“"‘;;ﬂ:r ﬁn??ﬁ (uniformly 2, w f R o vl wos (uniformiy
ergen continuols) 7ar ag b E‘?W‘H}ﬂ#ﬁ-’m
4 ¢ {m}#wmwmm*aﬁg
1.[; iy Lo b {bﬂuhdﬂﬁ}ﬂ!
Q_E.H

/11 RISE/1B—4CH—3B
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67,

68,

a9

- W fL#ud b= 0% Ry R
mwﬁ 4 (uniformly continuous) & |
4. WA f @ﬂmwﬂm{uﬂim’m&y
continlious) & W a # 0,5 2 0 ¥ v

#9fEa (unbounded) &)

Let f: R = R be given by
§ . : .
FX)Y =1 b€R b2 0

Which of the following are rrie?

I, Fig uniformiy continuous on compact
intervals of Fq}r all values of @ and b

2. fis uniformly contingsus.on W and i
bounded for all values of wand &

3. fis uniformly continuouson & only'if
b=a

4. [ is uniformly continuous on IR and
unbounded it a = 0,b = 0

= [ thdl:ai‘:ﬁﬁ'ﬁfs{ﬁmﬂﬂm
?HRIE

._ég &
o
2
o

:

Let

a=[" ﬂldt
.thh ::-i" lhe following are lrm'?

) B L

des iigt?
2. & i a rational number
3. logla) =1
4. siifa) =1

Mo R e — ol Ftichang

Hﬁ!tﬂ?f { bounded Wﬁiat:m:-] F g B?
TE(-L 1)@ B x4 x + 1

2.- XE(~1,1) @ B tan(?)
3 xE(—mn)% Bwsin (%]
4 2€(~1,1)% BNl —22

Which of the fallowing [unctions are of
bounded variation?

19

70.

TH

71.

71,

prepp
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Lo x*4x+ 1forxe(—1,1)
2 (%) forx € (~1,1)
3. sin() forx € (~mm)
V=27 forx € (-1,1)

:h:

mmﬁmﬁmﬁ{mi‘numm}w nxn
SRl (matrices) # wHwm @) Mn{mjiﬁr
PRof wet ¥ 2 90 yfeedn wee B @
m#mﬁmwﬂﬁwmmm.

(i ~+R$’f A) = (A%, x)

;‘Wzﬁa u{c Cid Esftr w47
I_. ?ﬁiﬁf {Hnear) 24

2. [ amswida (difTerentiable) &

3. f waa @ gy smwerl o
4. amfreg {unbaunﬂed] 21

Let M, () denore the space of alln x n
real matrices identified with the Euclidean
Spice ﬁ"-' Fix & column vector x = 0§ in
R, Deflne fM,(K) - & by f(4) =
{A%x, x} Then

. fislinear

2. fisdifferentiable

3. f Is continuous bit Aot differentiable
4. fisunbounded

wwﬁwm}rﬁmmvqu
Qe A Pt wwen & oy 4w 90 Al
W mEd iR o B flny) = 2% gry
SR R g
Lo f o R* i wmm &)
2 ﬁﬁyEﬂ%iﬁquf{xy}
BNO) w7 2
3 Wﬂﬁy&ﬁa&ﬂﬁﬁny{xﬂ@
B e e

4, ®m2 N g e

For dny vy e B, let | ¥} denote the preatest

integer fess than or equal to y.

Define f2 B2 - W by fi(x, ¥) = x Then

I.. fiscontinucus on &°

2. for every y € R, XHJI"fnyLs

_ continuous on B\ [0}

A for every x € R, ¥y fixv)is
comtinuous on B

4. f iscontinudus at no point of B*
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72,

72

73.

T3

74,

8CH

drifis el (real numbers) @ S aet
a= (ay, 05 .) Remd g 1 2%, | afvefa
{cﬁnvergent} ®m wREE wiEs (vector
smm}ﬁ?ﬂﬁﬁ%mﬁqraﬂﬂu =
[ a) = z?.“lr:nl TR
reafafem d S wram 27
I, V& desl s34 (0,0,.. JER
2.V eftfi Rty (finite dmm‘lsmnal}il
3, vmwmﬂmm

(countable lincar basis) £ _
4. V i complete normed space 2|

Let V¥ denote the vector space af all
sequences @ = (@, a7, ... ) of real numbers
such that ¥ 2%a.] converges,

Define || : V = R by llaf] = $2"}a,|.
Which ofthe following are true?

L.V contiins only the ‘sequence (0,0, .., )
A R dumms ional

3 Vhasa tﬂuntabie Imaar basis

4. Vs a complete normed space

qfe V. ﬁﬁwmamqﬁmﬁwﬁ‘mm

-dlmﬁlﬂm] T F s ERy m {(vector

space) # 7 T: Vﬂvwmmﬁww
(linear transformation) 21 Frwe  wawsy
ﬂﬁaﬂaﬁhﬁm[ mvaiue}tﬂa’rﬁﬂﬁ
@i A Pl 4 ?

L T-1=0

2. (F=ii=p

3 (T=i"=0

4: (T=-N"=0

LgtVb&avmmswﬁanwtwnh
dimension n. Let TV > ¥ be a linear
transformation with only 1 as e:genvu{ue.
Then which of the Fallumng st be true?
I T=Ti=g

L (T-nt=p

3, (F=Ot=g

i T-N"=0

W Ave (Sx5)uwp ® Red fg
fem Ax=0 3 zt # wie

{w:mr space) i famn {ﬁimm$mn} fm b

wH 8 o _
Rmk{ﬁ“} <3
Rank(A*) = 3
Rank(d*) = 3
DetfA*) =0

e o e

20

75,

76.

78.

£ oRE

o

prepp

- W Aisa (5 % 5) mattix and f.iaa dimension

of the solution space of Ax =0 is at least
tweo, then

. Rark(a?y < 3

ﬁnﬂk(ﬂ_.’j =3

B éﬁ‘-{,ﬁ?'} =0

1. 43 wf‘:‘-“m -ﬂﬁ'ﬁ [mi»mma{ miyﬂmnmlj
?‘rm e (degree) Hawt 2 9 wad

20 A sl wgwg i yfteca aw
W 38w

3 _ﬂTﬁd—J;ga.Mﬂ "’Ig-.g.;]

4, A (uncountably many) sregs
{m&tm}di{'ﬂ'gﬁﬂ%ﬂaﬂ“ﬁgﬁmﬂfj

L_ﬂ'-t .HL'E Mﬂ(ﬂ} be such that 4% = fq-x';.

Then

I, minimal polynomial of 4 can: only be

. of degree 2

2. mintmat: pn!w!mmal of A cun only be

 of degree 3

3. githerd = lypyord = “liys

4. there are Uncountably many A satistving
Lt"ﬁahﬂm

uﬁ Awr;xﬂamgﬁr{n:‘? 1), o fomg
= 74 4 12l = Oy T Ly T
n ﬁ ik W {identity mateix) ¥ Oy

i n By SIISE (2880 matrix) =t Frefin
B B, o e o % e £
Aﬂfmma:

I

2. ¢ =7t +12n = 0, w0 = Tr(4)

3 dP—7d 412 = 0, 5 d = Der(4)

4. 22-?A+1zzumxwﬂw
T mﬁmam AP (eigenvalue) &)

Lct A hi:ﬂn A XN mates (withn > 1)
satisfying A% — 74 + 12 =

T

Where Ly, and Gy denofe the identity

matrix and zero matrix. of order n
réspectively. Then which of the following
statements are true?
A s invertible
64— 7t + 12n = 0 where t'= Tr(A)
d2—7d 4 12 =0 where d = Dei(4)
¢ R =T 412 = Dowhere Ll eig:maluﬁ
af A
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P
T7. arEdds e (malnumh&rsj F /20 000 B
EXG MIE A T aPeeE e (&30 & ¢ @
{r:i*imc{urrmc pobyromial) o L
(x = 3)(x =~ 2)* 1 sfwe AT (miniival B LIS S S R
polynomial) (x—3)(x —2)° 2] @z A NGB8 6 29
@ itk fits o (Jordan esnonical form) W0 e 2
B T A - S i
3 030 0 0@
. “loe 0 2z 00
LR I B A =
0.8 ¢ 0 6 2

78w e weRe (nner product spacej v

7
g6 60 o
g3 006 9
B 6 21 0
G0 g 2T
;S ST T
LT R T
/A 0 0 0 0 Gy
09 0 90 8 TR T G 5 R v ) ah
z_ﬂ“_--z.l-ﬂﬂ_ quﬁfﬁﬂw%qﬁﬁ{mncm
O e g At sRuite (topology) & Wi wwa
AL SR 9 o (closure) 7t 590 e frar st
eie o e i Frttens F 91w wor & 2
30 g 06 e L §= (55
o 3 & @ B
5 |00 2 1.0 8 2. S=(s4* _
) g 4; g g g g 3 span (8) =(§4)
0 0 0 o I] 2/ 4,} L =._{£3.L]'-LJ1
1.0 .0 6 o
3060 0y 78. Let V be an inner product space and 5 be s
n By )  subEsrof V. Let § denote the closuse of §
; g 0 208 0 i Vwihmmtmmcmpu}ag}f mduced
B S by the mefrie given by the inner praifuct;
@ 00 A2 Which of the fillowing statements ate true?
L 8=(sHL
T7. Let A be u {6 % 6) matrix over ﬁﬂmﬂa 2. S=(sL)t
characieristic polynonial 1 ;
= (%~ 3)%(x ~ 2)% and winimal ) 3. span () = (§4)+
polynoniial = (x — 3)(x — 292 Then 4.4 = (sl

Jordan canonical form of 4-can be
Lait =32

79, 4% G #t‘if ol o
ﬁﬁﬁﬁmgr ol i
+.GWWW{¢?%¢M&F}*
T SRR F e (somorphic) 24

2. wﬁmmﬂ@ﬁmawm
Gﬂﬁﬂtmmmﬁﬁmgmﬂa
homomarphism ) wfniy + it |

3. 6wl w8

A .Gﬂﬁmnﬁ#ﬁﬁwﬁmgﬁ 49
TG SRR (nontrivial homo-
mdrphism) sfenfm & on wad 8

DN DS D Dk e

ONDOoO e D oD

Sosowo ooocwo
o2 B Sl B B T R
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AC-H

Let G = §; be the permutation group of 3.
5ymhajs Then
G is isomorphic to a xubgmup of a
cyclic group

2. there exists a cyclic group M such that

G maps homomorphically onto H'

G is a product of cyclic groups

4. thereexists a nontrivial group
homomarphism from & to the additive
group (9, +) of rﬂfnrmi numhers

had

- W fe) = 1 mod(x — 1) 7 f(x) =

0 mod(x — 3) 1 ¥qw #Q g1 wis e
mﬂwﬂf&x}ﬁﬂ’jﬁqﬁiﬂﬁ?ﬁﬁﬁ
ol o

l. SRa g
2. 5 wew &y
3. 8 ufifre siten w4
4. 8 R oo moedi 4

- Lt 5 be the set of polynowmdals £(x) with

integer coefficlents satisfving
f(x) = 1 mod(x— 1)
f{x} = O mod(x - 3).

Which of the fotlowing statements are true?

I, Sis empty

2, Fisa slngietcm

3 5 is a finite nnn«-ampty L
4, Sis munlahly mfinite

. Rgm gl v (open connected

sibse) QS Can E = (2,2, oy} S g

ﬁfﬁ‘ﬂ U f20) - C T e P for
ficaue) el Gnalytic) 24 £ gy 0
decfiE 2o uf

L b9 Fam &
2, Q4w f oftwy (bounded) &)
2. m;ﬁmzjmfmaﬁe&vﬁmm
{Laurent serigs. f:x;:msmnj
Lomer Om. {3 NE z,ﬂ] A 3R
m—-l == ﬂm’ﬁﬂm=ﬂﬂl
4. mj%ﬁ{qszwaﬁamﬂmm
{Laurent series expanision)

Tneram (z—z;} FH Al = 08

Let £l be an open connected subset of .
S R Suppose that

f:8 =+ € is a fanction such that fiinie s
amatytic: T hm f isanalytic on £ ir

prepp

L. f is continuous on )

2. fis Iwuladcd on il

3. forevery j, if Yrnet @m (2 - z;] is
Laurent series expansion of f at zl,.,
then @y, = 0 for m = =dirid, =3,

4. forevery fiif ¥ pay, (2 ~ )i
Laurent series expansion of f at z;;
then a., =0

;w#ﬁf&wmfﬁ—fﬂmi@@nm

(polynomial function) e & it

b, v g ge C ﬂ%'fquwraﬁmﬁﬂﬁ
HER (power series expansion) flz) =
rianz—a)' Aen G e we n &
ﬁaﬂuﬁ =02

2 gyl )| =

3, me M &y iy wlf 2} =

4. v w93 73 || CR lﬁv
[f(z)] < Mizi"@h :

2. Suppose that £:€ — L is an analytic

funetion. Then £ 15 a polynomial if
1, for any pointa €'C, if'
Fi2) = 5 a,(z - a)" isa power
series cxpansion.at &, then a, = 0 for
ﬂi iEﬁSt one
2, hmizi-im!_f.(zn =,
3. limer (2} = M for some M
4. |f(z)] < Miz|® for |z| sufficienty
large and for some n

3. ‘s P Wi (opien unit disk), R

% 0ECE =1 D R Fsfe Sl
ﬁ?ﬂﬂ‘ﬁ%ﬂf D= Cafom ol f=u+
i, 5@ U 7 v 6§ R

TR A W R w9 od 4 f(2) =

Yayz" S o o Gl (p-nwer sevies) &

-a’rf%m%%mﬁ

I, fdefis R

u(1/2) 2 u(z) YzeD

w5 fn € W | a, = 0} amftie 2
Blﬁ%mﬂﬂﬁﬁw{nfv&edtmpjr?m
w g el jal > 1728 @

fieie
N G = Rl

e b
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B3. Let I be the open usit disk centered at 0 in

L and 20— C be an analytic function.

Let [ =1u+ {v, where u, v are the real and

imaginary patts of f. If f{z) = Ea"z“ is

the power series of f. then [ is constant if
. s analytic
2. w(1/2)zulz) vzeD :
3. Thesetfnel Ea,., = 0} is infinite
4. Forany closed curve y in I,
Fiz)ae
(¥—a]?
lal 2 1/2

=0 VYaeD wit

B4, mﬁ'ﬁﬂ‘ﬁ?%f'www%?

- ¥ {ay }eitaa (bounded) § o grd
g mfupen unit disk) =
Eﬂ'“agx v HefiE we e s

it T a,z* g fgn e (open
unit disk) 52 1@ d2afte e 2 afenfin
= o orgEn () wen oe afmit e
3. @ o aoht wmaa (powerseries
functions) f(2) = 55 ayz* 4
g(2) = TF bez* firra sifivren Prad
(radii of convergence) 1 & & gowe
[+ g 9% fagn wbbm (open unit disk)
W U# o4 A (power series)
Y& cur® g wﬁ’mﬁa (&
4 HEFla)= }:,, akz 7 R B
(radius of convergence) | 21
0= (26| izl s 1} = f o f

T

84. Which of the following siatéments are

4C-H

trie? _ : :

l. It {ag} is bounded then ¥ apz*
defines an-analvtic function on the
open unit disk

2. If B8 ayz® defives an analvtic
function on the open unit disk then-
{ag} must converge to zerp

3. IFf(2) = TF ay2* and
g{z) = X7 by 2" are two power seri¢s
functions whose radii of convergence
are 1, then the product f - g hasa
power series representation of the form
25 cpz" on the open it disk

4. I f{z) = T apz" bas'a radius of

convergence 1, then f is continuous on
n={rec| 21 =1)

prepp

85, Frefofia & @ v wm & 7

I, Wl Wi gde i (compact
ﬁ? space) Jarreiy (separuble)

2. oftuE o g (X, d) erasofiy
it {'ﬁm o fafte (digerete) 1t &
SEHET

3. el g edE wafe i
Mot (second conntabie) a2 By

4. el wep wocky witkals T
[ first nnqnlah!e tapological space)
i 2

. Which of the following statements are true?

I. Every oompdct metric space is
separable -

2. Hametric space (X, d) is separable,
thien the metric d is not the discrete
metric

3. Every sepdrable metric space is second

countabie:

4 'E‘dery first countable topolegical space

is separable

5, & e wie (topological space) X @

v sifYem wqeag A % i 4 am e b2

1. afE X\A ol oft e 58 (nowhiere
dense} & @ X % A s (dense) Bhm

:ﬁx#amsmxmwﬁvﬁwﬁ

I

3. i XNA w1 a (interior) fe e & X A
A | g i

4, uR X F A was @ X\A sk
(interior) faw g

6. Let X be a topological space and A bea

nan-empty subset of X. Then onecan

eanclude that o

Lo Alsdensein X, if (X\A) isnowhere

. denseinX

2. (X\A) is nowhere densein X, if4is
denss in X

3. Aisdensein X, ifthe interiar of
(X\A) is empty :

4. the interior of (X\A) is empy. if 4

s densein X

al Exams Guide
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87 P A @ e S m s wm A7

L. e it 5 (finite feld) % gy
W (multiplicative group) snés afmp
{eyelic) g &

, e REE A (finite feld) ¥ S

T (additive group) Tl e et 2

3. @ e i w1 eR o wlte
wiewite g §)

4. A 74 vy W w1 el @ afre U

¥ &3 (Ewit &9 isomarphie fielkds
Eoiiic! Fﬁ‘ﬂﬁ?} it Eﬁﬁp
87. Which of the following statements ase true?
I, The multiplicati ve group of a finite
field is always. cyelic
2. The sdditive group of a finite fieid
sl mg-s- cyelic
1 Thers exisis 2 finite field of any.
“given arder
A4, There exists-at mast one ﬁn*ria field
(upte isomorphisa) of any given order

aR f (x) € 2] v R T (monic
m!m@mrﬂl} ﬂ?ﬁfﬁ{sﬁfﬁﬂwﬁw
w2

:&E#mﬁmﬂwﬁﬁt

FwRa (RN U T 4 & el w £
3 Al (TG LT A & a2 &
4. B (QNE) A aeiter B w2y

B8,

88..Let f(x) € Zix] be a monie polynomial,
'Th:rz the roots of 1
il mnhalﬂngmﬂ
2. always belong to (R\@) U2
3. zlways beteng to- E",;rﬁj (Eh
4. d4n belong (@\E}

89. Frevferi 4 7 2w 40

I % '{,ﬂlﬁtﬂ‘ﬁ e (integral dummn}iﬁr
m (subring) 4t v atey ur

2w e Tﬂm‘q e (unigue
tmtanmum domain) = aw ¥

_ SR okl e g gy

& rfiﬁ il vrumﬁ: W {pﬂnﬁpal
ideal dnmaw}iﬁr mrmts ff T g

B B

4. o gl HFTF {Eut:ll‘éuh domairng
w] e T Wﬁw s &

4-C-H

24

9. e wE 6w B 6] =

prepp

.!E Which of the following siatements are true?

I ﬁsuhfmg ofun integral domais is an
 integral domain
2. Alsubring of a unique factorization
domain (L“u"ﬂ} iLallFp
3. A subring of 4 principal ideal domain
 {PID)isaPlD
4. Asubringofan Euelidesn domain issn
Euelidean domain -

96 Byl ff s K,
W 6 ey B R R ] = 124
IKI:IEE#H‘?

1. HAK= (s}

2 Hak#{e)

3 Hnﬁmﬁ?{{ﬁhﬁmn}il

4. HOK gl (Abelian) 28 #;

19, Eet Ghea group: with IGF =56, Suppose
Mand K msubgmpsnfﬁ with [H] =-12
and |K| =16 Thda
¥ Hn K={g
2. H n K= e}

3. H0 K is Akelian:
4. HinKisaat Abellan

UNIT 3

TE SO WerE (nonssinguilar mateiv)
A= Lot Dk U, ¥ g U e v P
e (upper triangular matix) 7 @9 P
wvE (lower (riangular matrix) fmg fag
_-ﬁruﬂrmfhﬁgma w0y et s
.Miagun.al mateix) € B owmm 8 =R
A= b wm W x Brefer Ry e o
Tl <13 o oy grvefr 4

(Gauss-Seide] iteration rrethudi
_x‘i‘”“ = FrW 4 e i e
% RN (converge) g o v & wfe Mo

i -D"‘{L+ Uy

2 D+ Ly
3' _BEL+U}-:
4~ —pyiy

al Exams Guide
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91. Assumc  thar a non-singular  matrix
A=1L 4D+ U where L and { are- lowier
and upper triangular matrices respectively
with all diagonal entries are zero. and D is
a diagonal matrix. Lot x* be the solution of
Ax = b. Then the Gauss-Seldel rtemmn
method x0T = () o 01,2,
with [[H|| <1 CONVErges to x" provided. H
is equal to
L =D7YL 4+ )

2. ~(D+ 1)
3. =DL+nt
4 —{L=-D)y
92, wﬁwmﬂaﬁm R R
WS FHRERT

jﬁa«—-a XEW, ¢ > 0fmwe b

T u(x, 0) = uy(x), x € R G T

U T S e & ey A

Frertafr st w fun wify

Syt v gm U HEA {bBourded function)

e forg wudw el o v
u arrfﬁirﬁ (unbounded) &

Sy Bf% u, T wew TG (compact sep) #
WEY AR WA wede Raa TS0 # B
ST W IR (compact set) Kr CR
o o B P x € A @ R u(e T
YR

aﬁmﬁiﬁwﬂmmﬁj’

Lo 5w @ a8, g @)
2, 5 oS, w1l wen

3. Syemn @ al S, e @
4. S et & ) s )

92. Leta be a fixed real constant,  Consider
ﬂm ﬁ‘rs: urdcr partial differential equation:

+a —-[l.rER £ > 0 with the

mmaJ da:,a w(x,0) = uglx), x € B where

Uy is @ continuously differentiable function.

Consider the following two statemetis,

51t There exists a bounded function iy for
which the solution 1 is unbounded.

g7 10wy vanishes outside a compact set
then far each ﬁmd T > 0 there exists &
compact set K, € [ such that
u(x. Ty vamahmg f’nrx € K.

Which of the follawing are true?
| 5 is true and 8, is false
2. 8 istrueand S, is also true

4-C-H
Bi11 RISEM18—4CH—aA

25

93,

03,

94.

prepp

Your Personal Exams Guide

3. 8 s false and. §, 05 true
4. 5 18 false and 8, is slso false

afE u(x, &) i
dy

'm e 0Sx<L, 650

u{x, 0)=1+x+ Lin(m ﬂ cas{mx)
u{D t) 'a:'rl Ul ) =

e
r. 11(1, #:'2-
- x
2 “G =3
; x g b
30 # TP it
b wGa)=rage s

I (x, 2) is the solution of
2u #tu ;
F i b<x<1,t>0

ulx, 01 =1+ x+ sin(m x)cos(n x)

w0, t}—l u(l, ty =2
them. .
e by _E'
j "'-L'-(E-'.I i
1 g
REEST

mwmwa () oo} =+ R AT 5 s

‘{x}-uxy{x} x>0, y{n) =g
WoEm g 7

Lot j‘”lw{x)i&xc:m By
wﬁw{bnund‘ﬂdjm

2 o -'.u la(x)|dx < co, & 2
oo 3(x) e 4 4

3, R iy a(x) =1, 2 #
1yl (2] = o0 gy
B iliﬂmﬂ{x} =T #ar ¥
B {mnnmmjﬂf'm

- Assume that a: [0, o) - R isa continucus

fanction. Consider the. ordinary differential

‘equation

¥(x) =alx)plz) x>0, ¥(0) =y, 0,
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95,

4:C-H

Which of the following statcments are toue?

I " laGd)dx < o0, then y ts bounded
2, 1 latx)dx < o, then
lim g cia ¥ Cx) exists
3o Wolimg 2 a(x) = 1. then
fimy ()| =
4 IF im, ale) =1, thenyid |
mimnatane

; m W‘Mﬁ: & Fram

& Zx—?}f
--=3x—~ﬂy

%Wﬁmﬂﬂm 0y 9 e it a7
wE sfmive fem e (asymiploti-
cally stable node) #1

2. e sfen g (enstable node) &

3 =By P el (asymploti-
cally stable E;flll"dﬂ -

4. o s Hfzﬁf?f (unstable spiral) &

Consider the system of differential equations

ax
o 22 =Ty
“—- = 3x =By

Then the eritical poimt (0, l}] of the system
is.an

1. asymptoticatly stable node

3. asymptotically stablespiral

4. unstable spiral

¥ +-13f 0, y(0)=0 = yny=0
W firen iy di e B Pyl A
T ey k7
_I; ‘ﬁhﬂ% T [c@unt&bl},r whany) .
i W (characteristic vaium}i't
2. T aﬂm’—ﬂu {gwuumably )

Eit

LA R we e
Wﬁaﬁﬁm(m.ﬂjﬁ.@ [vA] =1
R
4, mﬂﬁawmmm
T @ s (0, ::)ﬁaﬁl-f]
e #

Lr

26

96,

97,

97.

a

L
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Consider the-Sturm:-Liouville pmi'}f;;-m
¥ Hidy =0, (0} =0 and vim) =0,

i W#mh of the fellowing, staterments are true?

There exist only mum:abty many

haracteristic values

There exist unmun&ahly many

ahm‘aﬂeﬂsm: values

3. Exch characteristic function corvespond-
ing m the. r:harattmm:t, itlug A-has
mavatl'} [\f—; = Taeresin (0, o)

4. Bach characteristic function correspond-
ing to the mmmmsi;e vitlue' 3 has

exactly |y} zeros in (0, 7)

A 0 Hive w2 (simple harmonic
oscillator) Eﬁ #ﬁ&“ﬁ‘}m l_’Ha}mImﬁmnj

Hip.g) = £—+ 79 R 1 8 e
iR {Lﬂgrmr_mﬂh} WL
g ke
b o= amgt = 38

7

: Y
.S rz_gmcﬁ‘ = -2—,{1'}2 + 3g%h)
& ::-!r ! z E T3

= g tag

Ll ;

F=

cob=emgt o = (0% 1 39%g)

The Hamiltonian for s qmpin harmowc
osciltaior 15 Hip, ) =& +-f,r Thena
possible: Lag#uagmn Ebﬂﬁf?ﬂhﬂm}, ter e

can be

S ey o
L L= S md =)
2 L=gmg® -2 (gt +34%9)

B Cam
L] -Z-"f'-z_. q +.'2f|r2

o o -__‘_ T _f_‘_ = -

lﬁ{xi‘_—jfﬂ'{x‘ 1) ;#J{E}"GH'. isx<sn
a

ORI K8 = {msxsiut'- t<x<a

g ?‘r‘ﬁﬁ!ﬂ‘ifhnﬂ trivial) 72 £ 7
(&-f*—) ~t neN
2. ﬂz'“-.l.?i.ﬁ K.

S/ RISEMS—4CH-—48
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5. s+ 1P -1, nen 106./[y] = [ y'*(x)dxc, oras
SN ) {{}} ﬂ,y{l}—laf Yix)dx =08
4 s@r+1)*—1, neN i

3 ) izt T IR (extremal) &

L 3% 2%
8. The values of A for which the following N 1 200
equation has a non-trivial solutidn 2+ Bxio 9t 4 2x
Plx) = J.f Klx,n)alt)dt, O=ysn 3 ;-‘f‘ "E.x
inxcpst, 0<x<t 4 TENS Lbnt 44 B
ek o= {msxﬁnr t=x<n e X
are
1. (ﬂ & i)z ey HEN 108, The extremial of the functional
2] . : : '

X 2 - 1, nel: b

e Tt = f Yoy

L =S =
bt lameN suh_}mttﬁyf&} 0, (1) = 1and
4 Z(2n4 1)~ 1 neN I Yix)dx =0is

: 4x% — 2y :
e S 2. 8yl = 9x 42y '

G
s .E—;é == ;x
Plx) =4 j [cnrr.: cﬂsa — 2sihx sint] ¢ft) dt b

l<i=n

oo B e sl B g TR T

A v A E BE o wadEr witanon

_ A B R

2. Ae R ¥ g =l @ fro o
‘a#mnw%ﬁmfimr

AE W @ mw A @ Ree awdan wimm
BT v 8§ aim, gvey i
4, -Aenn%‘qg;nrfﬁ&ﬁww@wm#
: R

o TEEasoiavel e o5
+ cas?x, Ut -2y
L] = [~y 4 200 4 y)ldx
vt y (log 3) = 1 7 y(0) st ¢, o
I {admissibie extremal) 2
L h—gpk 2. 10—
3 ¥ =2 4 e =8

dad

101 The admissible-extremal for
99. Consider th integral equation s
Il = f e 205 4 )ldx

where ¥ {]ﬂg- 3) = 1 and y(0) is free s
Lod—g* = 2. 10—e**

JieF—3 A et

#) =2 feosx cost — asingsint ce)
3 =0 £ J
+teosTx, N<xsw

Which of the following statements are true?
. For cvm}.rl & B a solution LRIsES

2. Thwzfcﬂlals& € R such that solution W2 o gan weEwE (forward difference

3

doss not exist AN

There exists 4 € B such that there are
more than-one but finitely many
solutions :

There exists 4 € B such that there are
infinitely many solutions

qpmtﬁrjaﬁmnﬁﬁmﬁ Ak, =
Uy yq— Uy ﬁmﬁr}ﬁaﬂﬁﬁﬂmwﬁaﬂﬂr
{d:n%renuﬂ :quaﬁm} WOUE

A (unbounded) # 7

Lo AN, ~ 360, + 20, =0
2. Bl A LU, =0
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3. &%, — 28U, + 32U, =0
4. lﬂl Un“—*dzﬂﬂ=ﬂ'

102, The forward differénce operator is defined

a5 AU, = U4 — Uy Then which of the
following difference equations has an
unbounded general solution?

A%, — 24U, + 2, = 'L'r

&2, + AU, 4= u,,
824, — 24T, Lau, =0
AUy = 203Uy = 0

i et g

Uinit —d

TO3.7) warefa wvarria grfsow qd X 4 ¥ @ ey

FAW: 6% 20 & Sl @ ame £ R A R

TR

L. 8 & i X+ 2V gufer &

2. Hpi8=T1wH:8<18 utey gl
FEE X+ 2w s
mTfemi—ger afiE (Right-tailed tost)
wEEE ik (UMP) 8 .

. Hg@=1% H:8 < 19 s qfem
W 2K+ ¥ o s -
e (lefi-tailed test) ﬂﬁﬁ'ﬁ ud gt
(UMP) 2

4 HytB =11 Hy @ # 1% sy o
@w%mmﬁﬁﬁﬂm
(UMP) véaro T o waen g

103. Suppose X and ¥ are two independent

exponential raidom variables with means
6 and 26 respectively, whete § is unknown.
Whith of the following stalements dre true?
- X4 2V ig sufficient for 8
2 Rgght-uuicd test based on X + 2Y is
LIMP for testing Hy: 8 = 1 against
Hid <1 NG
3. Left-tailed test based on 2X + ¥ is
UMP for testing Hy:6 = 1 against
Hi:d <1
4. UMP test does not exist for testing
H’G |9-=| 1%“5[% a #=1

104, =l wn dw tiid) amfeoy 'EFI

o o £1 0 e o)
{ndngfewm o S Hﬁﬁ'ﬁrm

Nmﬂcri)mnrmmﬂmw'ﬁmaﬂm
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5.

105,
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mmxjwﬁmﬂﬁaﬁqﬂ%mgm
(X 1) (X5, 05) 0 ffﬂ,}") ® wEEE
e («aarre]‘anuu mefﬂmenﬂrﬂﬂ'r
Lowtn =36 B mwm

Fina®(lan—~ zmm
(df)y® Fedem) _

2 whn2 3 fy L w e o,
2(n~ 2 mawism Al (d, ) 1)

5 2

3 ne=3 aﬂ%m-—-—a#sa’eqwmm
T imﬂaﬁsﬁ R
(Cauchy varidble) #r o

4wl n 2 3% fae rtadfly den W
T B

Suppusrc that for n'= 3, XL,XE,
ii.g, = N[m*ﬂl Yand Vi ¥, .
are Li.d~ Ny, 0f), &asumc Fl.iﬂh'ET that
the X;'s and the ¥ are independent. Let
r_be the correlation coefficient computed

.!:' ane

from the bivariate data
(%, 1J'i (X3, ¥2), . o (X Y. Then
¥ (ﬂ*—i)c

1= - rr— fias; Jr-L oz distributioh (F-

distribution with 1 and n — 2 d. £.) for
._._a!‘ln =3

o S has £o disttibution (1-
distribution with 7 = 2 d. f.) for sl
nz=3

3. 75 hasthe distribution of the square
of a Cauchy variable forn =3

4. ¥ has'a beta distribution for all 1 =3

o el we Xy @ X, wal sy ity

:[ud]!wwmﬁma’ﬁm
{probability mass function)

folr) =8%(1 —@)** : x =01 =
Bel01)8 B9 3 n e 2 7

b Xy + 2K, v mahe it
(sufficient statistic) &

Xy =X, v quber aifrd 2

: x3+x§wmﬁffaqﬁ?|

X + Xy 1 vt wifte 2

Let X, and X; bei.i.d. with probability
Imiass funclmn

foE) =651 - )% | =01,
where 8 € (0, 1).
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Which of the following statements are
true? )

Ay + 2K, isa sultieient statistic
Xy = Xy is a sufficicnt statistic

Xf + X7 is a sufficient statistic
X{ + X, is a sufficient statistic

a1 T s dew (i4.d.) Al o X
q ¥ sEe | @ e e (exponential
distribution) 1 wrem wet # ) uft W = X +
;’:_.U = XX +Y) 20 Fra 4 8 gu o

L. E(U)=1/2
2o s (0,13 % U smrndt (uniform) & |
4. W, U swresminn (uncorretated) #

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

E{l) = 1/2

t is uniforns on (0,1)

W, I are independent

A Wl are uncorretated, but dependent

A i‘\J_—

AR LX) )iz et w30 (dentical
independently distributed) arafrs i o
sgmn 8 Rrwe e E(G) =09
VXD = 18 9t e 5 ) ar s 8 7

n

et

g ;Zl*’“ ity (uifrscr )
1+ I

2, F‘ﬁ; hesi (P )
1 n

3, Eﬁ;x‘-’ i (nfsar 4)
1 =L

O e e

Let {X;}i21 bea s6q uence of Li.d. random
variables with E(X;) = 0 and V(X)) = 1,
Which of the following are true?

108,
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7
1 X' = 0in probability.
4
n .

%0 in probability

:"‘".
SR

i
1
B

By

=

g { r,:z

3 __-ﬁ;ﬁzx, =0 in probability
i . 2 =1

EZJ{F “ 1in probability

=

+

aren SR (state space) § = {1,2,3) m
Wl sffe B W omeE (transition

matrix}
0 172 i/ay
P= (1-;;2 0 1;2)
37 ol O N |
(stationary distribution) = (1, 5, Ta)

B Ad(1) awen | B gt o Sl v

108,

lod(1) = 1
2.d{1)= 2.
a1,
domy = 143

Cansider a Markay chain on state space
8 = {1,2, 3} with transition probability
matrix P given by

0 12 1/2y
P= (1.;2- 0 1;{2‘)
32 17 0

Let®t = (s Wy, my) be a stationary
distribution of the Markov chain and d(1)

‘denote the period of state I Which of the

following statements are correet?
A1) =1

v (1) =:2

= 1/3

sl o g

109. =1 mzfios o Xu V@ By

X20 ¥=0 E(X) = 3, ¥(X)= 9,
E¥)=23 V(¥)=4

e ey 1 Poefofor 4 9 w2
I OsCov(X, Yy <4

2 B <6

3 VX +¥)s25

4, E(X+Y)P=25
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[BLIE

1L

IH

ACH

Pt A @

=

Let X and ¥ be two random variables
satisfying:

X320 720, GK) =3 V() =9 BV =
and V(¥) = 4. rt
Which of the following statements are
carrect? _

l. 0<Cov(XY)<4

2. E(xY)y<e6

3. V(X+Y)<25

. E(X+Y)r=125

Ly ﬁxa?mwmm
wery P W9 sfniig 2

(e {-‘-_ lr‘ﬂSx +y i

0. othery
| e
XT¥Y wmEa #
PX>0)=1/2
E(¥y= o
Cov(X ¥y =0

Let ¥ dnd ¥ be two random variables with
joint pmbahﬂmy r:immt;.r ﬁmmnrn

i Z
U atherwise

‘Which of the following statements are

Barrcui‘?

X and ¥ are independent

P(X>0)=1/2

E(Y) =0

CovlX,Y) =20

il b

s [0, 1] 9 20 B B xy, ws e, e @
Prefts Ber s 2y ot f3 o =4
Gerort o) w4 i B wer '

s=lym-giea

k: uﬁ nmusﬁmﬁ:ﬂmxm
# 9 0.5 gwa 2

20 V0% E v e o 9 g o ® e

gl

3. mR w6 oreer o dem 05
durd G Ewam iy ad g
| " '

Letx;, %5, ..., %70 be 20 ohservations in the
ﬂﬂm&l [0, 1] Let % and f be Hwnma.n
and the median nf thm ohservations, and

lets? = —E{x; ~#)2.

30
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1. 115 observations are sialier than 0.3,
then & cannot excesd 0.5

2. 5% will be maximum if 10 of these
ohservations see | and the rest are 0

3. Ifall observations exceptone are
smalter than 0.5, then £ cannot be
smatler than ¥

4. P2 51-9

VEZ e Yem iR MM/ R s e A

H2.

1i3.

Bar gt e & = A < p @ w REw R

fyfitue # % T owow 7

1. s ey womiheE 1 @ uw
maﬁmimmtl

2. afrs 3 i ol s w
mitwa 1§ e e dad Y
Bt 2

3. T S Ry Ay e |

4 a2 t ven o7 Prem d aEel @
Wy L, @ Freite B o

ity Py >0} = % B

Consider a single server Mfﬂa'fl queie
wﬁh am‘ﬂll Tate .1 and serviee L’alc £

Eﬁc f‘ﬂ!iomng stalements: m trun?

I, [Queue !E-‘f!gth becames () in infiniely
may time: intervals wath prnhabthty 1

2 Qucue length becomies () in at wmost
finitely many time intervals with
probability 1

3. ' Steady state exists for the queue

4 UM Pl >0) —::i_. where L, is
the number of customers in the system
atumet

® F, hg m ¥ wam [0,0) ¥ ofenis
Cicuc i o {Eﬁ‘:ﬂme distriqution
ﬁ.lmtmn] o Lol {h‘ﬂ‘ZEI'd functian) =
Ao e e (mean residual

'h!@timf function) 7 Pref = 2 7R F

wreen waw (shsolutely continuous) = ot Fre
#ﬁﬂrwﬁ?

_ j'u h(eydt =1

j_"'{ —F{u)jdi

2. m{t)= T~ FED f

>0
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absolutely  continueus.

3. ufy shasiere 929 w@w wer 1o> 0
el wEwalet wes gt Al ¢
mft) &1 wE-ERe A

4. alR aassrs we v e A > 0
AT G St & al it > 0
@& Faw h{thm(t) =1 ehm

et F, hand m be the ifetime distribution
function, the hazard function and (he mean
residual  fifetime  function respectively,
defined on [0,%).  Assume that & i3
Which of the
!‘nilmﬁng siteiments are trie?

_f h(t)de =1

2 mft) = D0 {: f::‘;“"' fort >0

3. mit) is strictly inereasing int il the
lifetime: dm!ﬁbuu{m i ﬂ‘lipnnimliﬂi with
mean >0

4. htmit) =1 foralle >0 ifihe
lifetime distribution 5 exponehtial with
medn A >0

uﬁmﬂﬁwwxﬁrw£53HT¢¢
s (05 2

I mﬁmﬂzﬁﬂaﬁa’r-ﬁm%qr

2. WEERT 2.5 9 oid el wi

3. wilam 39w e

4. w28 i el

bva dataset with mean 2. 5 and standard
deviation 8.5,

the median must be bigger than 2.5
the median must be smatler than 2.5
the median must be smalier than 3
the median must b bigger than 2

e oo

W sl A smn-smm Sad w4
HEE A W wnfEn (with replacement) 2
G W e umhoe e (simple
random: sumple) B sa wiwerl @ aftes
ved W 9 Gl B e e

‘Hifﬁtﬁﬁz"fﬁ'—aﬁ{wﬂﬁzﬂﬁ'ﬁﬁ

ST ¥ e UG wires! B ot 0
ﬁq’ﬂﬁmﬁm{m?iﬂﬁm&m
ﬁmﬂﬁwmﬁ?
- (B + %)/2 w1y (vasiance)
{2x1+3x3}f5$mﬁaﬁfwtl
2 (/i +28)/3 moagm
(2%, + 3%,)/5 % wercer = aife &

31
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' {fT + xg}fz e (28, + 3f,] /5
nmnr ' 2
{2;1 + axzjj::'- n&. T 3 3R

L

1IS, A satistician has: drawn a simpie randoin

sample of size 2 with rqzriar.:cmml from 4
boys. with, distinct heights, Let #, be the
sample mean of their heights. Then,
snother statistician has drawn simple
sample  of  sise 2 without
replacement from thioss 4 boys, Let Ty be
the sample mean of their heights, Which of
the following stalements are correct?
L&+ rz}f;.‘ has larger variance
than that of (2%, + 3%,)/5
3 {fl +2x!}f3 has farger variance
Tj’laﬂ that: ﬂF{Exi + Efg]}rs

A + %3)/2 has smatler varfance

than that of (2%, + X5

(5 28,)/3 has smaller varianie

Than thinl of (25, + 3%;)/5

116, fge::f gt ure 11wn—nbassclasmﬁcmsm

pmﬁﬂn}wﬁmﬂﬁﬁq wufd =1 itenh
ﬂ%mﬁnmﬁ%%
_ 1 Hpsx<

ACE i otherwise

_f2x f0=x<1
fi&)= [&- uth&mise
1wt @ o i W 9 9
it ﬁﬁﬁrﬂiﬁﬂuﬁaﬁﬁ(ﬂmn ier) &,
T B % ) gt N wife vy € afe
x<1/2# wi‘:‘.‘zﬁwﬁ#mﬁwmﬁs&af&
S *%qiaﬁiiw«wé? '

L Rty = @ ) 6 T V- weflond
(Bayes classifier) &

24wy, >y B 6 v aw wlen B

ﬂﬁﬂT{EZﬂ?ﬁE%ﬂﬂmﬁﬂﬂfﬁl

DA = my B A S ER e wite

ﬁm&.mﬁwrg'ﬁl

1-.".:

-'h-'

116, Consider a two-class classification problem,
‘where the densities of the twe competing
classes are given by

_ {1 osx=i
filx) [n_- otherwise
and o 1
Llxy= { 0 otherwise
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Let =y and w3 be the prior probabilities of
these two classes. Now considera classificr
&, which ciassifies an observation X0 class
Pifx < 1/2 andtoclass 2 ifx 21/2,

IF7ry =15, then & is the Payes classifier
Ifay = iy, then & is the Bayes c1a15rlu:-r
Wy < g, then & is the Baves. classifier
Tf'rri = Ty, then the average

probability of misclassification for §

is 378,

s =

g N (o ®) w0 s % e el i
#&ﬁﬂ@f&mmxhﬁ Xy B g
Wl a ot g s w2 6%
Bwsmer arays |

R ) m =%)*
lap:= 1 g

]mﬂ%

b>as0 ﬁmﬂmﬂm‘rﬁﬁﬂﬁrfﬁum
n & Tyt yeie 2 F el dea Ee

(eumuliative: dt&mhrmmn function) #t Prefin

T BY A W A e W 2

8 M,uﬁﬁ_ﬁpmi{r U @1 959
Rz swovre whm #

2, A
Gueyl@) = 1= Gyoy () = 00258 0t
wmﬂu&ﬂﬂs%mmmemﬁttr '

3. @R v e v V5% Teaieam siwfra
B aE b

b—a=(n- mugi i e |
4, ARG (D) = By () =10 65 4t &
Lo VT 6 95% By siie 29

s st 1) (1 ~2) o ey

Xy be i N (o)
vartables, whm 4 and ¥ both Are
unknown parameters. Consider a
confidence inierval for, @*, which is of the
form ! d

= L{x‘; _’m ﬂxﬁf’ ] where

b>a > 0. ;
Let Gy, be the cumulative distribution
function of a chi-square random variable:
with n degrees of freedom. Which of the
E.‘.Fllmwng statements arétrug?
- Itis possible to find a 95% confi dence.
interval of the form 1, 5, where ab = 1,
2 IMG (=1 -G Gy (B) =0.025,
‘thien. it is the shw!:sl 95%; confidence
“interval,

18,

118.
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3 AV ik is the shortest 95% confidence
mlcrvai then a and b must satrsfy the

condition b — g-= (n—=3) Iug-—

4 Ef G“ Jf_bj _'Gﬂ._i(ﬂ.} = ﬂq‘i theﬂ Ihﬂ‘

oxpected lenpth of 2 95% con fidence
Itterval ol the form

fapis (n=1) (;. = _';_; \ et

W’a‘aﬁ Py}

h =:ﬂiﬁ-u-+-'ﬂz-1.’12-- 4 fiy gy + &
Yo = Bixyg + Baxay + Byxgy + &
Yo = Bixay &+ Boxan 4 Paay + 5

A8y 850 3 N(Uo?) w1 orar 293 @)
wael) wmis gaa (lid) & o :

v Xz Eyy
Det |Xay. Xz Xl 0% 5rr SB0 i
Xy

: Wy Xy

By By ) w1 gt i (et

squares estimiane) (ﬂg. ﬁyﬁs} £ *“‘h

£, 42,8 € B B mo &

T (5’1 for, B3 )uRd (unique) §I

2 Ei-v. ¥y ffy ot e L
SiEer (BLUE) T2 £ o

I I e S g
:gﬂg@a e (UMVUE) 57, f iﬁ{

; i

O EL,{L&WW
cargainiE siEr BLUE # 09 s
A HET SinfE sieeR (UMVUE)
P

b the linear model:

W=Fixn + X+ bt &
Yo = fixq + Baxag + flyxa, + &5
Y5 = Pixsy t foksn + By + &,

A ey hadi
Det{xz X Xgl#0,
ST S

L&l {ﬁl-’-ﬁzi E;} bﬂ Thﬁ lﬂaﬁt Sqﬂarﬁﬁ
estimate of (A, By B3 Letidy 45,8 € B

L (B4: By ) is unique
2y ﬂﬁi is the best linear unbiased
estimate (BLUE)orE2, 2,8
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3. Xiar 181 1s the yniformly minimum
variance unbiased estimate ﬁIMWE]
ﬁf EH )

Tiey £, is BLUE but fiot UMVUE
ﬂf Titer 1

&9 il @ £ B X ~ Binomial (n, p),
“ﬁa‘ﬁiﬂ{p{lﬁﬁi,!nE{ﬂil =
S O & e S P o = 08w X
A WA (degenerate) @1 4 n A gd
97 (prior distribution) @mg 7 .

A > Ooaredt (Poisson) aew & ot Prefsfon ¥
wown s e v

1. st e g (posterior distribution)
A8, ey wne a4 AR

L X=08wnw 5w deq
A (1= p) men e Jew 2

3. p=1/270 M B W sive
{Baves estimate) 21 w {hras]
(A—-m)fz &1

4, nﬁaﬁmﬁm{wc&}

g (unhissed ) sideE X p @
SR A R

We observe X ~ Binomial {n, Pl whg-'c
G<p<lisknownbitn € {01,2..} is
an unk;mwn pRrameter, Note that when

n= 0.X is degenerate ar 0. Supposs that
nhag s prlur dqstrgbumm which is Poisson

with-a Imuwu mean 4 > 0. Which of the

-ﬁ}ﬂqmng stafements are cotreot?

l. The posterior distribution of 1t is #lso

Patsson but with a mean different from

&
2. If X =0,the posterior distribution of n
astsm with mean & (1 — p)

3. The I}a.ytﬂ estimate of n has bias

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

4. The Bayes estimate ¢f n has larger
varianc than the variance of the
unbinsed dstimate Xp

a3

prepp

12075 Rufred sl ws (Two-sample

120,

location problem) wv far #fit fred waw
7 fillg ¥R (population) ¥ w64 8
Sherey Fa e 8

-#Wﬁ?i‘?ﬁ

F{a:ﬁf;}—f?{x 8N t=1,2%8 =% ¥
Wit O W W 421 wen ) wgm
sl 4 Bdw whed @ w (ranks) @
ﬂﬂmrﬁﬁﬁmﬁﬁswmﬂpaﬁﬂﬁ
whEY T B

Hy: ﬁlnﬁzﬂi—r Hi 8y }-&3"*- wrie T

ﬂﬂ# LR T e

I w‘;maﬂw?‘wﬁasm‘rém
T

2. :ﬁ:i“ﬁaa‘ta’fﬁﬂ‘ﬁmm%ﬂm
. uREm R

S Tﬁm*ﬂ‘-‘fiﬁﬂiﬁﬁ’iﬁmi

4. Hyo sy E(T) = 60 #m)

Censider 4 two-sample location problem

with 6 and 8 observations from the first and

second populations, tespectively, iuppese
that the distribltion of the 1" population is
F{x,ﬂij = (x = Hﬁ i = 1,2, where F iz
a continuous dﬁmbmmn, fufiction with: the
median at 0. Define T as the sum of the
ranks of the second sample in-the cambined
sample. For the problem: of testing
Hy: 8, = 8, against Hy: 8, > 8,, which of
the following statements are true when all

‘ohsgrvations are independent?

I. Tis distribution free under H;

2, Itis appropriate to reject H, when Tis
sl

3 Gbam-wd value of T caninor be §3

& E(Tﬂ = B0 umder H,

(_For ROUGH WORK |
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