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L. Two students are shlving the same
problem independently, Tf the probability
that the first one solves the problem :is.%
and the probability that the second solves
the pruhlma is i wiit is the: probability
that at ledst une of them solves the

p:uh_lem’
17 9
I'. 25 2, peld
By i g
e g, =
D1 25

2, 44 Roarfewl ® wig ¥ 26 Raand
wal, 24 fgardt wodig ot
Raed) fpmie dwd &1 ’ﬂ‘ﬂ#ﬁ
Bttt wedls :??!’f 12 tgaa’fa
v feee wiar, 5 Wt w@a
W ¥ B m WA st
Waﬁﬁﬁﬁﬁiﬁ?

1. 2. 15
3 ai’fﬁﬂﬁ 4, 7

2 Ina group of44 players, 26 plav hockey:
24 piay fdotball and 24 play cricker, Eight
of them play both hoekey and football, 12
play both football and cricket, and § play
all the three games. How muny play both
hockey and ericket?
i 1 ol
3. None 4,

3. A UEW My My My M, ER mR

ARt £, B RE R g @
fa yw-que ie‘r udl TRT dEd
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3. Sew-uf¥Ew &,

Four ‘males M, M, M. M, and four
females Fy, .T—z, Fy and K, are siiting around
4 round table facing away from the table,

as. showen in the Fgun: If each one mayes
thiree pasrﬂanﬂ te fis/het n'ght and then
‘ofie position to the' lefi. then 1 which:
divection does Fy face?
AN

Aot e e ——

i i

18
s F{E.u,ﬁt 2 .le;l.-{iﬂﬁi
30 MorthsWest 4 Morth

fasgat (2017, m':?} (zﬂzr. 2027)
ity (eesr, z017) @ W Bwm @
S 2

1. 2017 2100

3. 100490 4 100:20
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The area of the triangle formed by joining
the points (2017, 2017), (2027,72027) and
(2037, 2017 is afl

I, 2017 2. 100

3. 100vI8 4 10020

Fra A, ww ool dase (s
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Prof. Murthy likes to lot her students
cheose  who their partners will be;
however, no pair of students may work
_:pgc;hci‘ far more than seven class periods
inoa row. . Aliee and Bob have warked
together for seven class peériods in a row.
Calvin and Denny: have worked together
for three elass periods jn a row. Calvin

Uq HUAE) ST Sgard g 27 divés not want to work with Alice. Who
== el should be assigned to work with Bob?

I Calvin 2. Alice

3. Denny - 4. None

7. war &

: e =aifa>0 g oo L
Lo 2. In ol "Ml ZofHE @RS ow o

3, = .-1.

E B -

w5 w1 arafie aw s el oy 8
o (o) = (x)°(3)", wa Ppsr ¥ oty
W s w9 9wy 82
1. x> 03y >0
2 < Oandy<0)or{x> fandy > 0)
3 {x=0andy< 0jor(x = Oandy =0}
4. fx=0jor{y=0jor{x = Oandy > 0}

5 In the diagram, what is the ratio of the
total shaded area (0f the circle and semi-
cirele) 1o the total area of the sgpuaTe and
the rectangle?

T His given that
e E: E f::: ;g} For any redl nuiber
Suppose for two, real numbers x and y,
(xp) = (=)0’ Then which of the
following is hecessarily tryie?
3 }ﬂ&ndy =0
2. {x< Dandy < 0}orfx > 0and y > 0}
3 fx<sOandy < Borfsr = Oandy = 0)
4 {x=0or{y=0lorfr =0 and y 20}
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3 o, 4. o
Three semi-circles ave drawn inside a big
circle as showp in the fgure. JF the radius
ol the two identical smakler semi-circles is
< th of that of the Big circle and the radius
of the bigger senij-gircle is twice that of
the small semi-circle, what proportion of
the big circle’s area is shaded?

Consider & number 54 expressed in a base

different from ten. What is the hase of this
number systemy ifits equivalent value in
the decimal system Is 497

i 20 3

3, 6 4.9
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10, U% T -8 & amEs @t gf g @

.

11.

It

SR @ Wg we-dw P 2
i s fram &) Rrfsam @
@ 4 Bl 3 Tw 9w T gEe
o 21 i g8 = amn 9
WY & gG U 9E9e, Ted o976
@ wte wmfa @ 4 ok vl W
wrer # ) we 4l feesit 27

1. 21 fEaf, 2. 30 fFaR,

3. 42 feal 4. 50 fHfL

A 'lang_—'distanc:: ruaner finds a water
station after c_{:imp_luii'ﬂ'g'—;ﬁ-h' of the total
distance. After covering anoiher %-th of the
total  distance  he gets  medical-aid,
Another rimner joins him 4 ki afler the
imedical-aid ‘station, - The second tunnér
stops & km before the completion. of run,
Eﬁmr’ing % of the total distance. What is
the total distance?

I 21km 2

. 30 kin
3. 42kin

4. Slkm

faft wen 4 tuw Tauedt wefru
T wa wen X oo R sfar
BT yEad & 9 %9 € W oA
wstEni & 7 Ffrar w0 vE &
aig wefem #) war 4 e R
foreeft &2 |
1. 19

3. T

2. 29
4. 24

Fouricen of the ‘students in 4 class are
girls. Eight students in l'li_cl__él_s;s_é; wear blue
shirls. Two are neither g\'irhi. nor-wear blue
shirts, Five students who wear blue shirts
aré girls, How many students are there in
the cluss?

R 1) 2. 28

30 4 24

12. %% d% 1 100, & Frewar v 2

wuTe @ el Serd o% uwenlt @

(warl weeh @ @ @ Ww sod,
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14,

wuTd & g A W gro ar o wl
sred gt @ 27
RS 5 365
1 3 2 -1"_ .
3 ol 220,

A batl i8 dropped from a hmg}u af 160 m.
The ball after each bounee rises: weriically
by half its: previous helght (This mcans at
the first bounce |t rises by SO m. by 23 m
at lhu secand hwn{:e amd 5o What is
the vertical distance 1ravelled by the ball
between the first and the fifth bounces?

L 2 % 22

] =
30w 4, i;'im
af wifrer o g A8 g o o 2
at W wftar @ s Rean 27
1. @90 g st & gemer 2
2. Pud wrwE g9 € wuEa 2
3. waet ol gl & ey 2
4. wEUE AT gt

I Sangeeta’ 5 daughter is my daughter’s
mother, ‘then how am: [ related to
'tr&ﬂbff-'tﬂ’_ pi=dl

Son is the only possibility.
ht’.’l‘i‘lﬂ-—]ﬂw Is the only: pessibility.
Daughter i i the onky. pﬁsq:bllat}

|

2
3,
4. Son-in-law or daughter

.ﬁaﬂmﬁm‘hw%ﬁwmﬁ

ﬂ"d’fﬁf il

0.1, 425, 05, 02, 05, 06,03,
05,04, 10,12

1. 105 2. 0B85

3. 075 4. 085

Which of the following options is the best
cholee for the miissing numbsr?
01, 235, 031 L Gﬂ s, ﬂ'f

0.9, 0.4, 1.0.1.2
Lo 103 2, 085
3075 4. 065
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15. Which of the options is sppropriate for the
blank space?

;i

7

N

2.
,
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16. L g @1 gw ol W oarghes WY -
& al s ?ﬁ%’r gy &) wie ged i o
il Gﬂ *-1;1 W g? LD . .:
1. Li§ 2. b4 o : :
3. L3 4 L2 A ; ! .
16, A sick of letigh L is briken intotwo SR e
pieess-at sandam:  What ts/ the-average P WP S A IR
lenzth of the smuiller piece? ORI \;,}\ 45y
| I Ty 2 L ?wm-'rm VR gy B
Z I E 1. Wl 2. epdw
3. g 4,

17, O ‘aﬂjﬂﬁ ?E'{! !ﬁﬁ Rk 18, Number of fintes 4 research paper is

viewed and cited is shown in the plot, In

'a_u_ which month was the percentage ineresse
= in eitation morg thim the double of the.
E .~= percentage ncrease in view?
En £ 11
" i §
1 i ' I[
3 18 Foh
R Y st e iﬂﬂ 82 L WSS 1= i
1. 3042 2. 2043 0 e ey L
3. 1043 4. 2143 Citatd i 7 A A
o | I 5
17, Movement of o car with respect to time is: o =
given bchaw _1" Fahmar} 2 fti?'i‘ﬂ
o 3 May 4. Juoe
S . 19.0H gu9 @ uE & A 1so =i

&} Zisoon @1 Swe dwn 7 Al
Trﬁﬂiwﬁﬂﬂﬁﬂﬁmﬂfﬁum

The average speed of the car is 1 PAE0 2.1 7308
1. 3042 2, 2043 3. 7550 4. Thoo
3 1043 y. 2943

19. A fuel station sold diesel costing 13000 to
130 persons ona day. 1f the lower limit-of

18, U aEiaT OR w1 gaalea wiv

aww Saem @ ogeey s A et sale 1o 4 person is 230, what is the maxi-
aft #) gea wfae Eraid i T % mum ameuniin rupess for which one person
waem gl g @ g Th coutd have pumhmd diesel on that day?
AT 27 [. 7450 2, 7560

3. 7550 4, T600
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715,

2

444
111

Pretat?
K . & |

A and B move clockwise dround 4 circle;
starting from a comman point ©, A 1akes 9
minutes to complete @ round bl re:starts
after & defay of 1| minute, B takes 13
minites to complete the round but restarts

safter- a: _dulay_ci'!? Zominuwtes:  How tnany

minutes after they began would they gt
again at Q7
| 1]
k e v

i 2%
4. 2K

HTNPART B

UNIT -1

21

21,

g {d ) Pt s 8 Rt v o @
e e i
Bigy-= {“1}"&)(‘1&“{ +Jf;r~ e =
lim sup e, = V2

fiminfe, = —e

lim @y, =2

JER

=

Define the sequence {ay,} as follows;
iy = Land for

nz by ==1)" (%) (Ia__"; %, 'E:Ii_i)
Which of the follewing is trug?

Him supa, = V2

liminfea, =~

lim @, = "'@-

Srllipﬁn-; 3@

22,

i

23

23,
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iy {2, ) il srema (real numbers) i
6 SRR AHEE (eonvergent sequence) ¥
(] WciPre st wr uw afe s

itk ienee 14 i M
g&ﬁﬂw Ed%!o%}ﬁ Fro=trafian &
1 [J.Eﬂ' + ¥} =y
2 fxn ) oRwE & :

3 [ 4o} # owE h sPerd wusEs

{eonvergent subsequenioe) 78 &)

4 [x, #y) wowE @ e wwm

(boundad subsequence) 71 & |

1F {5} 18 a converpent sequence in [ and
{91 15 2 bounded sequence in B, then we
tan concludg that,

b {2, 4 ) Is convergent

3.{%, + ¥y} has no convergent subseguence
4. fxq + 34} has no bounded subsequence

e log(2) - 1A L. ¢
U

&1 W sl |

3 m#WI

A s

The difference -

l. lessthand

2 greaterthan |

3. less than zW?E%'

4 prestertian oo

£(%,¥) =10g (cos* (eX')) + sinlx + v} &
4 3 3

Sl a-;g;f(xr}'j'mr

coslex )y
1+§£n1|[i=1:| = tus(r+iy)
—gints + )

cos(x + y)

# e
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24,

Let flx.y) = log ({:us* (e* ?")) +

sin(x + ).

Then - = £ (x,y) i

B

28, =R A wwfks weast (réal numbers) &1

25
{nx m) matriz over real numbers with
< . Then

26,

27,

mxn &g (matrix) ® T B aele
:ﬁmﬁmtnxm)mt: W m<n

1. AB 'wie spin (nonsingular) g
2 AB iy W (mgular}!-’ﬁrrl

3. BA vty sgeeadim g

4. BA w2y srpmercin B’FTrr

Let A be a (m % n) matrix and B be a

1. AB isalways nonsingular
2. ABis always singular
3. BA isalways nonsingular
4, BA is slways singular

A ariE e (real numbers) @1 T
(2% 2) avegs & frwd e Det(A +1) =
1+ Det(d) wa & o Pefafe & %
et Praen & 7

1. Det(A) =0

2, 4=10

3. Tr(A) =0 _

4 AW(mmngulnr]h

Af Adsa (2% 2) matrix over B with

Det{A +1) =1+ Det(4),
then we-can conclude that
I: Det(A)=10 :

2. A=0

3. TriA)=0

4. Ais nonsingular

el & Py

Tox+2: 224329 40:y=6
Zoatlat 43y tliy=5
1ox—1-2240" Xy +loy=7

& ot w7

S/11 RISE/18—4BH—2A

27.

28.

20

L. wd 5@ ofer woasl! (rational
numbers) # €

2. FoE R Avaw e (real
numbers) # #)

3. = vE whey Honst (complex
numbers) 4 &)

4. goe B W A8

The system of equations:

1x+2:2°+3: Xy +0-y=6
2241 ¥ 4 3ray+1-y=5
lox—132 4 0 ay+1-y=7

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

3. has solutions in complex numbers
4. hasno solution '

2 1 00

TR (l} ? E_l) W trace 8
W 0 3

i

zﬂﬂ 4320

2 {22& +E'.'!'-U

270 3% + 1

e L ey

. The trace of the matrix

3 1 gy
i
\OB 3

i

], gRe

I L

3. 2.2 g3ee
4, 2% 3%0 .9

AR, by ¢, d O gvefie siae ofind (real

constants) & 5 wEw ryER @ B

Ax* 4 2xy +37 = lax + by 4 (ox + dy)®

e W,

I. A=-=5

2. A=1

3 k<1

4, Yot ie R emEn

(Given that there are real constants a, boecd

such thﬂtthﬁidcm&:"
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30,

@ oft TE # W RY n> 2%

Ax? +zar;.:+;1.r2 = {ax + by)® + (ex + dy)*

hu!ds forall x,3 € B, This implies
A==5

2. Az1

I B |

4, thereisnosuchAie R

W wRw W owey {vg 1,0 vﬂ}mﬁ‘{!ﬁ

T

wEt w1 uveRe dEw o (erthonormal

basis} 81 o A, wem @ & e wfy

'Ii';, u}. A IF'“ F’# tﬂf E?
LA =4 2. A= A""
2,471 = 4T 4. B_etffd}— 1

3.

31

3.

i g pg

. Let ®,n = 2, be equipped with standard

inner  prodyct. Let {vy, v+, 1.} be
ncolumn vectors forming an. orthonormal

basis of R". Let 4 be the n'x n matrix
formed by the column vectors vy, .1,
Then

A=At 2. A=AT

3AT V= AT 4. Detfd) =1

M fan}s (b, ol wEmel  (real

numbers) 3 TR usfe smw (mmmtma
sequence) & i aof 2y
(convergent) 7 W o Frerfafry & @ ot
e wmy g7

X an T L b, wr afverd £)

Bax s Lhy %8 w98 w5 w ot §)
{8,)7 {bn} srit uftwe bounded) 2
(@} 7 [bg} ¥ & w7 % v v oftwe
{bourided) 3 |

g

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

of real numbers and that ¥ a,, b, is

convergent, which of the following s true?

1. Tay isconvergentand Y b, is
tonvergent :

2. Atleastoneof Ta, ¥b,is
convergent :

3. {ay} is bounded and {b,} is bounded

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

WM%FW%’IQWWW
& wreEm oW N 9 Pele St
fre W & uRfie &

T S

10

32,

§= {{x;.yj Jx? 432 = P m neEN

TMxeQ myeqr

18 v uRiE aRe (finite non empty)
Siii: o

2 S (countablel 81

3. S anmrny {uncovntable) 7

4 S Ry {empty) #

Lﬂts—[{i }jfx 4 y? 2 ml wheren'e
Mernde;theerQaryEQ}

‘Here { is the set of rational numbers and

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

i Slsaf'mwn{:-nemptym

2 8 is countable

3. S is uncountable

4. S isempty

UNIT -2

33,

34

. ,ffz“xiﬁi } = €m0 (analytic)

g W W o oS oA PefRm f o9
mﬂnm#mﬁmw;‘mrmm
ol w7

(;] —f(‘_;;} = VneEN
() =r(F) =k vnen

fE)| <zrvnen

%&.'{ !f&)l < :ptzﬁ YneN

E"‘M:-*'

=

- Letfi{z | 1z] < 1} > €bé & non-constant

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

() f(—w) vnEN
% f(;)= (;n- iﬂﬂ
3, _I;r(fi}[{z-ﬂmem
« <lr@l<dvnen

YneEW

e wﬂill-*ﬂﬁﬁthmm

MMM!imﬂﬂ
‘mﬂm!}

offzeclizi<i) efzec] iz < 1'_}
2. p(fzeclre) <0} & {z e |Rez) < 0]

$/11 RISE/18—4BH—28
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34,

38

5,

36.

an.

37.

Fo L RS

3. @ YT (onto) $4
4 elf\ED=O\[=1}

Consider the map @: C\{1} = € given by
T

wlz) = —.

Which of the following is true?

Logllzecllz<1))c zec| 2 <1

i1

Your P

r Personal Exams Guide

38, 3R s st @ weEs W QW Pl
;ﬂ%;iu'r WA S = {(mf)le.f EQ)cRET

R* %8 3 (connected) ¥
R % S speferr 2

R*# § wya (closed) £

R* % S€ wqm (closed) &1

- it o

2. ¢lfzec|Re2) <0}) € {zec| Reta) <0} 38. Consider the space

3. @lisonto
4. e(C\(1) = C\(~1}

o S, wpewm {1,2,3,4,5,6,7)% waw
permytations) & group) # i s
g{;e a’rﬁwmfmg ﬂf.-ﬂﬂgﬂ%&% wug?
L. Sy % ®Y2 6 (order 6) v i araga
{element) =8 &4

2. 5 AWRT w1 o smwy w4

3. 8 A e 8w o seom ) 8

4. 5; & e 105 o aramd Ad 7

Let 5; denote the group of permutations of
theset {1,2,3,4,5,6,7]. Which of the
following is true? =2 %

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

WE (group) Tpp W oy ¥ @w
TR (homomorphisms) € 7
L. spw 2. ww
3, d 4, @

- The number of group ﬁumbmhrphiisins-

from Zyp to Zyg is .
L zeto 2
3. five 4

‘Ong
ten

o f) =25 —Sx 420t
b ggfsrgﬁi ) wrafd® g (real root)
| b

: f_w.ﬁmwfﬂmsﬁwqﬁ'ﬂ"r
- [ ® ma fn avafye 4w 2
- f e avolE g #

Lt f{x) = x% — 5% 4+ 2. Then
I. f has no real root

2, f has exactly one real roat
3. f has exactly three real roots
4. all roots of T are real

§ = {(a,f)la;f €Q)c R, where @ is
the-set of rational numbers. Then

L. § isconnected in B2

2. 5 is connected in |2

3. §isclosed in R

4. 5% isclosed in B?

€ W e w & nalytic) we

f oo ol & o PefiRes 4 W ot o wer

e § 7 \

I f anftag (unbounded) £

2. f By wyeet (open sets) ) P
Rl o gt (map) v §)

3. W% P wal 9t (open connected
domain) U femr & Rrg @ fads o
R TR R S —
IR A o w )

4, CF f w1 pfaten ww (dense)#

39,

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

L. f is unbounded

2. [ sends open sets into open sets

3. There exists an open connected dormain
U on which [ is never zero but | i u[
attains its minimum at some point of U

4. The image of f is dense in €

AR %

: (mide
3 (e — (wi)e~?

4. (e+e™

48. The value of the integral

epp
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E't
f 2t - 1‘!'I B

| 1=z =1

I o 2,
3. (ri)e= (ni)e™ 4,

(ri)e
(e+e?)

UNIT 3

41,

41,

42

HYY ww (Cauchy problem)

Zu;+ ey =5

B ¢ e PR O o B |

o Wi A g o w4 P
|. T ww o ve B
28y v By

3 g o v 8

4, 3ot 7 oW R B

The Cauchy problem _
21t 31:jlr =5 }

;u=1mtheih*.e3:~2y=l}

has _

1. exactly one solution

2. exactly two-solutions:
3. infinitely many solutions
4. nosolution

a E’u ;
R — Friiatre e U,X-Eﬂ}'ﬂ-:},ﬂ';

ufx,0) = -ffﬂ Loy =0reRm
R ERCE T G cina E- N BT o
wferedl ) wigee sy 8

fl)=x(1 ~x)¥x€ [0, 1] s

Cfle+1)=fx) YXER

42.

uz mmt

{ g
E 2 %
3 5
3 W 4. i
Letu bf: the unigue solution of
ﬂ l-f ﬂ u
i =0xeRe>0 _.
ufx, 0) = f{x} —~{x =0ze i}

where f:R — R satisfies the relations
flx)=x(1—x) ¥xel[01]and

= ¥ 1) fix) VxeR.

12

44,

45,

prepp

s
Then 11 E =1 15
i 1
1. = 2 5
3 5
3, =5 4 o
. ufe

Jy Pz = b {ar (o) + b () + ertmy)
T N o T B B e f B o
{am:t;rﬁmab cE AR A7

L. a=0 E‘r=“‘l-'=;

; Tl'fe valuﬁnf’a &, ¢ such that -

f £z = h faf o) + bf( )+ .gfm}

iaex‘act for pelynomials f of dd:gx&e as high

E:1 posstbb: arg

I (0 S

y(ﬂr}-ﬂy{l} 1,9 y & ufte et ot
nf/ly] = %

3 AL
I H 2. S
3_...:.;!; 4. w8 8

Consider [[y] = [M[(y)* + 2y) dx
mh&mtm':-*fﬁ} Bay(liﬂl 'ﬂ“ﬂ inf7{y]

.S ?2- 25 Is EI
3.5 ;.s" 4. does not exist

al Exams Guide
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46.

46.

47.

3. et

3, g%t 4,

Blx) = x* 4 [7e'* p(t)dt w1 toiede
it (resalvent kerniet) &

) o 2 1

g

. The resolvent kernel for the integral

eduation

X
A J’ et Eolide is
L. gt"w:t i) .2‘ |
x2-+ E.x*-'t
T wE dew (simple pendulum) # 7R =
st (Lagrangian)
.&:{5 m [P8% + mgl cos @ Ry w8, wafw |
A 71 B @ @ed e (bob) W gRmE
m, et e g, 7 e i e

ars 8 g o L 9 wee it
{Hamiitonian) 'EW '

L HE0) =5 L4 gl cos
2. H(p8)= "31-“""&' — mglcos8

3. H(p,0) =
4. Hip6) =

—mglcasf
-+- mgf cos i

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

L= Em 1*6* + mglcos@,

wheﬁa y:is the mass of thtz pendulum bob.

acceleration due to gravity and @ is the

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

. H(p,@)=
Hip,8) = —— zml*
3. Hp,6) = £~ myleoss
4 Hp.0) EZ_EJ:T

—+mg{easﬂ

b2

~mglcos

4
= +mglcos@

yaww e Y = y{y ANy —2)%
W X e o e w R

I a® y(0)= 05 B }rmﬁ,
{ﬁ_bmai.ng}'ﬁ:

prepp.

b

o y(0) = 1.2 a‘:a&y;ﬁam

(increasing) 8

3. wR y{0) = 2.5 @ y v
(unbounded) 2§ _

4. af y(0} <0 @ ar y Pz

{bounded betow) #1

; {Iﬁnﬁidﬂr the ordinary differential equation

¥ =yl =1y~ 2)

Whmh of the following statements is true?
L M y(0) = 0.5 then ¥ is decreasing.
2. Ify(0) = 1.2 then ¥ is increasing

3. Ify{0) = 2,5 then y is unbounded

‘4. I y(0) < 0 then y is bounded below

< EHEE Wy POy Qdy =0
T WY Wi P ook O wlemeeads

% (smooth functions) &1 9% ¥, % y, T4

uwa wfeen B owe @ aw W(x) weRm
it (Wronskian) ® Prefta s & @

freafafes 4 3 o @ s wder am £ 2

Al gy w oy, Waetn swes (linearly

dependent) 8 & 48 v T x, WE L
Toas R W) = O W(xg}#:ﬂ
B

2. miRoanwoys MWU;M!
mdepmdmt}ﬂﬁ?ﬂéﬂﬂ!xﬁﬁq
W) =0=m;

3. uff yy @y, Wedtg genm @ o wdE %
@ o Wix) = 0§y

4, Gty Ty, el we dd vEe x

5 fore Wix) # 0 g

. Consider the Drduun'y differential equation:

¥+ Py + @)y=0
where P and @ are smooth: functions. Let ¥

and vy beany two solutiens of the ODE: Let

W (x) be the corresponding Wronskian. Then
which of the following is always true?
L. Ify; and y; are linearly dependent
then 3 xy, x; such that W(x,) = 0
and Wix,) 0
2. Ity and v, nrelmmrly indepen-
dent then Wix) =0 vx

3. 1f y, and y, are linearly dependent

then W{x) # 0. Vx -

4. 1fy; and v, are lingarly mdnpnndmt

then Wix} #0 vx.

al Exams Guide
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UNIT -4 S0 Xy, Xy, X, el wes dew (Lid) T
Arer amgftew 1 (standard normal

49, ur wEl s {Markow chain) ‘#Y srrir ‘variables) = ot Preafilm & o WA £ 7

HAME (state space) § = {1,2:3,4} = wawr
; aneE (transition probability matrix)
P=(pi;) Pt v = ufnfee &

N T N
2 o 12 o .
2ll/4 1/4 1/4 144 a
311/3 0 13 173 :
41302 0 12 @

et

lim pi =0,

o

(") . (1} !
2. éﬂ-pﬂrﬂ =1, Z Piy <o
. f=t
=

3 limp®=iy

o

L] L
*: JL%F%J =5

D pi<e

=g

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

(IS R S
172 B 1/2 (45
/4 1/4 1/4 1/4
1/3 0 $/3 1/3
112 0 172 o

1L 1mpiW=0¢ Z piy =
a

N=in
TE=

Then

A R e

o
S ¢y B e e
#i=0

(n): Z P = 0

¥ :&% Pz =1

" in (Jﬂ_ )
4 limp =1, me_n':m

51,

1. \'rixll ____:z
fGrad
Xy =¥ ¥y
v W—L-—-wﬁ&_*%s 1y
5 (Ep=aaE e
(Xt

o .
T OATAET RN,

Fa

e Fi.ﬁ

- Let Xy, Xy, Xy be iiid, standard normat

variables. Which of the following is true?

I -“M.n.-cg
Jafen

_ﬁx .
" ..M—-"—.Ehnj+x:!..3:_ n..-{r"u

Lax

£
-4, E—‘*—L—— - F;
R -+'PF§;?-X§: L3

51

A M B e @ v aew w e aw
B WEu F o e (exponential
distribution) =7 wert w2 REE 8
HEET T e n o T W e ey R we

BB L foh ow g oo & B

n—m> 0) 7 & Bt B o &1 W e m
(>0) ot W e g, 2,0, 20 TR B
W @ B wew WeR afeER (maximum
likelihood estimate) g 2 ;
g
2 f= -vm—-.'m"x"
: m

= '--x;q-(n-m}:
3. 6= B

P
w

Suppose that the lifetime of an electric bulb
follows an exponential distribution with
mean & hours. In order to estimate 8, n
bulbs are switched on ‘at the same time.
After £ haurs, n — m(> 0) bulbs are found
1o be in functioning state. If the lifetimes
of the other m(> 0) bulbs are noted as
Xy X0, X, TOSpectively, then the
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52.

~Let Xy, Xg.-u

maximum likelihood estimate of @ is given
by

13
==

2. =&
i
3. B= ik zis(n=mle
1

4 D= e ira':ﬁ-fﬂk

el W wgew we (Lid. randem.

\e‘ﬂfi&hlﬂS} X].-" Jtl‘zp e J'XH W {E]J 32}
e (uniform (8, 0,) distribution)

wafh 8y < O, Em g ¥ w1 A @

2| FefaRsm A ow® @ HEHE e
(ancillary statistic) 8 7 '

I; mmkﬂznﬁm—f_

2. @k <n @ Mok ';;:

5, mvnk-:mtmmﬁm

4. Bl ke 1 <k o< R AXm
=Xy

, X, be 1..d, uniform (8,,8,)
variables, where @, <8, are upknown

purameters.  Which of the ﬁ:llnwmg. is an
ancillary. sm‘nbti{:‘?

I. 22 forany k< n
iy
PO
.2_ h&wwaﬂy&ﬁn
S okl T

3- x_m“mw.xm forany k< n

Mok we i
4, SM_iferany Kwherel <k'<n
Xegm¥on " :

. 9 Arsfte® w1

X~N@B,1) ~o<f<oo,d smr w
v 6 @ wiwes & we ov M Al
2 &7 (squared error loss) o e o X
:;r;rmw (risk) kX # s wme w008 w9

L k<0
2 0<k<1

prepp

Your Personal Exams Guide

3 k>1

4. kwr wY e oA Al 2

53, Consider the problem of estimation of a

parameter & on the basis of X, where
X~ N, l}aiﬂd—m-e:i?ﬂ:m Under

squared error loss, X has uniformly smaller
rigk than that of kX, for

k<0
Dkl
e !
novalue of k

:h'l;u !&}1—

. W) [l @ e (against all alternatives)

ww frera @ wars o e (equality of
eﬁm;}wmmmﬂmmﬁmaWﬁ
die faenifs &7 whrey fvn o £
T Y T T X T ol 2 i A
oy & | €7@ wa wf o (Between sum
of squares) ¥ FW. of WEH (total sum of
squares) R 180 7 500 81 AT Fogdem

i pA B 7

PlFy4s = 1.5]
Pl = 16]
P[Fyas = 3.6]
P[Fouo = 25]

&y B =

. To test the equality nfcftmts of 10 schools

against all alternatives, we take a random

_sample of § atuderrts from aa.ch school and

note their marks in a common exantination,
“Between sum of squares” and “total sum

of squares™ are found to be 180 and $00

respectively.  What is the p-value for the
standard Fetest?

1. PlF 52 1«5}

2. PlFas 218

3. PlFius = 36)

& ﬂﬁm}Eﬂ

. % ur ol o wRY (random veotor)

X W wnueee ey (covariance matrix)

1 P

a o
e

5 ali? 0
1

b T R,
- I T Y
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‘be computed.
sample  mean for

1A v sen g aew (fist principal

‘component) @ gHEY (variance) ¢ Frefa
T B

L. v @7 W 549 R 8 ey

2. v® A 5/48 st B e & weg
4/3 % e Tt

3o pan A 4/3 W e g w8,
3/2 % e wd

4. v A 329 ot W e &)

. The covariance matrix of'a four dimen-
smmﬂ randnm vector-X is of the form

; ; 1“: Zﬁ o where g < 0.

I 1 is the variance of the first principal
component, then )

1. v cannot exceed 5/4
2. v can exceed 5/4, but cannot
excesd 4/3
3. ¥ can exceed 4/3, but cannot
exceed 3{2
4. vean exceed 3/2
.{ﬁuﬁﬁﬁﬁﬂ‘!ﬁﬁwmﬁnﬁmﬁm
o ArgfRE wRvew {sﬂnpla random sample)
forar wwen & o whed A wuem Roifn ®

'ﬂﬁaﬁwﬁmﬁmmmmhﬁ

e ofest  (with  replscement

sampling) & Wmx W wem 3R (standard

error),  sufmem,  afed (without
replacement samphﬂg} g e g W@
St ST .

132 2. 63

379 4. 94

A-simple random sample of size n will be

drawn from a class of 125 studﬂﬂs, and the
miean mathematics score of the sample will
A the mndard error of the
“with replacement
sampling” Is twice as much 45 the standard

error of the sample mean for “without

replacement” sampling, the value of n s
.32 263
379 4. 94

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

degrees of freedom) 30 81 at Rl o wein

16

57

prepp
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(treatment) ® B wvms wrky Wk
{treatment degrees of freedom) B 7

IEE 5 28

3.6 4 7

In a Latin Square Design the “error degrees

~of freedom™ is 30. The “treatment degrees

59.

60,
s (0, 1) W% e (uniform on (0,1)) £,
B Z = max (X, V), W = min(X,V) &
A P((Z - W) >1/2) w1 5 oo

. Suppose that [ 3¢ | + | 2y] < 1.

3.1/4

of freedom” for any treatment is

1.4 2. 5

36 4. 7
s |3x |+ |2y] < 19 ek

Y+ by 57w A8

Lo 2. 3

3.3 4. 4

Then
the maximum value of 9% + 4y iz
e . 2
3.3 4, 4

. T sART mﬁ{mndardfmrdm; o w0

SuTEr T & oA e B % wer 57 6@

ST v TEw e S awte | aft X o @)

aiftvr worm & am s B Py 7Y T weAw

Athﬁmﬂm&ﬁﬂ
A={X o w v £)

E={Iw2mmvﬂm#}a‘r

1. P(ANE) =0

P(ANB) = 1/6

PCANB) =1/4

P{ANB)=1/3

Rebd b

A standard fair die is rolled until some face
other than 5 or 6 turns up.. Let X' denate

the face value of the last roll, and

A={Xis even} and B = {X is at most- 21

Then,

I, PANB) =10

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

4. PANE) =1/3
ﬂfﬁX#mem{ndLﬁﬁﬁr

112 2. 3/4

4, 2/3
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0.

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

W = min (X, ¥). '

Then P((Z -~ W) > 1/2) is

L1/2 2. 3/4
3.1/4 4 2/3
HIMPART C
Unit -1

61. 4 C(R) = [ f: R > R| f v wog oem &

6l.

6.

o P e e wqey (compact set) K

3 W feme ¥ f(x) = 0vx e K9

trff: (x) =™ vx € R ot Prefafe 4
/W wF A BT

l. s (RYH f, -+ g T (uniformly)
?ﬂrﬂ Wt A @ (fy } s sultg @

2. CAR)A f, - g R (pointwise)
mmmw{f"l gt R &y

3. 3R C.(R) A vy g W Regaw
“afaRa (pointwise covergen!) *aw
g @ el i ganilormiy
covergent) Wi wri S

4. Co(le) A wrd o Tl &
72 Pregars i 4

Let C.(R) = [ f: R — B | f is continuous

and there exists a compact set K such that

flx)y =0 forallxe K Let gla) =

e~ for all x € B Which of the following

statements are true?

1. There exists a sequence {f,}in C.(R)
such that f, - g uniformly

2. There exists a sequence £, in C.(R)
such that f; = g peintivise

3. If asequence inC,(R) converges
pointwise o g then it must converge
uniformly to g

4, There does not exist any sequence in

C: () converging pointwise 10 g

R aln) = =5 2"
Ben) = 10'%%1ag (n)

en) = m”’n !

@ o B W W R 7
L. s v e @ e aln) = cin)
2. wgfEa w8 w2 ® B B(n) > eln)

SHARISEME—4BH—3A

17

63,

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

4. T o1 @ 88 0 @ B aln) > b0
Given that

a(n) = — 2"
bin) = 10"%%log (n)

t{ﬂ] il ﬁﬁﬂ':

which of the Fuﬂauwing statements are true?
L. a(n) > cn) for all sufficicntly large
2. bin) > £(n) for all sufficiently farge »
3. B{n) > n forall sufficiently large n

4. a(n) > b(n) for all sufficiently large n

FROB ) =—mabek 520

g SRwiiRn e arn & Pl 4 @ 9

il e l

Loasb® i ol & fom s R % ol
e siovel (compact interval) 97 B
f wrmdt wm (uniformiby-continuons) # 1

2. waw £, @ R s oawed e (uniformly
continuols) #4149 b & wit wel @ fay
sftg (bounded) 2 |

J.0@ f,o g b=0n R Rw
ko ] {umf-:lrmw continuous) &1

4w f, R 9 wasd e (uniformly
f@nﬂﬂmun}#m a=0b =08 W
amitez (unbounded) 21

Let f: R — R be given by

flx)= ;ﬁ;ﬁ;a.b R b0

Which of the following are true?

L. [ is uniformly continuous on compact
intervals of B forall values of and &

2. [is uniformly continuous on B and is
bounded for all valies of a and b

3 £ls umﬁannly cammuaus on Ronly if
h=10

4, f is uniformly continuous on R and
unbounded if @ # 0620

T |
=k ~Zodt B BraR ¥ W
mu?-

=
3, i e &
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3. fogla) =1
4. sinfa) =1

64. Let
ﬁ' = ; 1—5*:?& : :
Which of the following are 1ue?”
L ?;- =:'1_-:¢E
2, @ is a rationial number
3. doglie) =1
4. sinfg) =1

Pl 48w R e e
sfan (bounided variation) & et & 7
L x e(-1,1)% fm x? tx+1
2. x€(-11)# Ry (%)
3 %€ (-mn) & Aw sin (F)
4 x€(-1L1)% R T— 2"
- Which of the following functions are of

L. x%Fxa1foree(-11)

ba

tan () for € (<1, 1)

[¥7]
N

sin (f)fhr XE&(=mmn)

. VT= forx & (=1.1)

Fan

. B iR et (redl numbers) % onaxcon

SR (matrices) & wEwmm W M, (R) @
Frsfio. a0 € 1 o9 gReln o B 9
W9 A efum vt &1 W osma we we
xER" & fay (e

[ (R) - R £(4) = (4% »
L. f Waw (lincar) &1 :
& f.mfdiﬁ'mﬂﬁgﬁjq} Bl
3. f o @ o smeet
4. f avRwe (unbounded) #

Let M, (R) denate the space of all n % n
real matrices identified with the Euclidean
space B, Fix & column vector & = 0in
R". Define f: M, () — R by f(4) =

(A%x, ), Th

b6

18

67,

67

68,

9.

Prepp
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v f 1slinear

. fisdifferentiable

< f & continuous but not differentiable
v f isunbounded

b

oG

T dnt sen oy o# B [yl ow wew
e ). e wim & 9y @ we T 8 an
W san fORF R flxy) = ) g
. fme B2 o w2
2 wEE yER S o x e i),

A L0} g dear &4

3 TR Y ER BBy e i) o

R e 8
4 R Rl A g o o o €

Forany.y.€ B, let [v] denote the greates

integer ess than or equal to y,

Define f: R - R by [, ¥) = a2 Then

L fiscontinuouson B2

2. for every v € B, x - flx.y) is
continuous on R\(0]

3. for every x ER, oo f (x,3) is
continuobs on B a

4. [ is continuous at no point of B2

. At SREal (ol numbers) & w4 s

@ = (ay, da...) B Rie 1 2%a,| e
(convergent) ‘@ o witw whe (veetar
space) w VR Fredam il o ] V
R 21 llafl = ¥2%a,| s ofwite e

SRS S collinil e .

L VA aud v (0,0, ) B &1

2, V oRfa fofa (finite dimensional) #
 (countable linear basis) &

4. V us complete normed space 2

Lt ¥ denote the veetor space of all :
‘Sequences @ = (4, ay, ... ) of real numbers

swchchat 32%a,| converges.
Define [l : V.~ R by [faif = $2"a,|.
Which of the following are true? :
1.V contains only the sequence (0,8, ...)
2, Vs finite dimensional

3, V'hasa countabie linear basis

4. Viis a complete normed space

aff Y, wie ST € v it e (finite
dimension) n o8 & wfiy g (vettor

“space) B4 Toll = V o by et v

S/11 RISEM8—4BH—38
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69.

70,

.

i

L

19

{hnear Mﬁremnnnj B Realt wwe
'!Tﬂ'{trganvalurr} L g @

m%ﬁﬁaﬁw wh

| P ?ﬁ-fr-ﬁ

o) fT !““‘—G

3o (=1t =g

4o (T=Dr =0

Let V' be a yector space over € with
dimension 7. I.x:t i F—H’ be g Hnmr
rransformation with only 1 as eigenvalue.
Then which of the fallowing must be true?
I. T=1=0

A i

i (r=n"=0

4, (r—1p@r=0

aft Avww (SxS)wrmw @ fhad fan
T P Ax =0 % wel A owie
(vector space) @ e (dimension)’ w9
El

I, Rapk(A%) =3

2. Rank(4*) =3

3. Rank(A®) =12

4. Deria®r=10

1A Bsa (5 % 5) matrix and the dimension
af the solution space of Ax = (0 is at least
two, then

o Rank(A®) = 3

Rank(A®) =3

Rank({A%) =3

pet(4%) =0

ool

R e MyR) W faw AT =k, 8 ot
L A afs agge (minimal polynomial)
;ﬁ st g {degree) S99 2 B St
i
1. A% afys Hﬁ‘ﬁfﬁﬁ_‘?‘rﬁﬁ
Ol T }!3*5, arEr A = -'}»'3*3

A TS (uncountably mhany) W

{mmm} A wags wfrag T P w

Let A € M3 (R) be such that =

Then

1. minisii polyndriial of A can only be
i derree I

l‘a:-l

X miimal polynamial of 4 Gin only be

of degree 3

3’ -Eﬂ'hﬁ'd'= ;ﬂﬂ Gl'l'.!q:"ﬁ _Itﬁxa o h
4. there are uncountably many A satisfying
the above.:

. rﬁmawxnm?{ﬁ} 14 ﬁ‘m*ﬁrq
AP —7a 4 12 pen = 5= ey Ay B
R F AN s (identity matrix) & Bl

wiE L E ﬂm{mmmx]mﬁﬁﬂm
e 1 HF k7

A e R

- Tt 4 120 = 0, s t = Tr(4)

4%~ 7d 4 12 =.0, 5y d = Det{4)
AR =T+ 12 = 0, wafs A swge 4 w1
v e At (eigenvalue) b

i '."“--!*““' s

72, Let A be an noxn matrix (with 1 > 1)
S'E.ﬁﬂfyﬂ:]g Alz s ?fi + 12.’““ = Uty
wheae Tissery and. (o denote the identity
matrix and  zero nmtm: of order n
respectively. Then which of the following

stmrmema are frue?

Ajsinvertible

¢ =7t +12n =0 wheret = Tr(A)

dz— Td 412 = 0 where d = Det(4)

= TE AR =10 wh::m i.. fs*an eigenviive

i P.

:hbr*??‘:-*

3. iR et (real rmmhem} Gl
6x6 mmp A w aﬁm&rﬁm TS
(chﬁmctcm'hc pﬂIjmﬂm}al] (x =377 (x —

2} 0 sfeme e (mininial polynomial)
(x=3)x—2)" i o A =0 i Bl

=9 (Jondan canonical fr::rrmﬂ-mr w7

43 0 0 0 0 0
032 60090
S 08 I 08 b
BB e R
M0 6 0 0 Z
3 0 00 0 0y
B 2 R S A )
06 80 2 0
e D e 3

prepp
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38 0 F B By

03 0D 090

5 |08 2 1 00
B o T J e T T T
TS R A

b+ B <

73 1 08 0. 0y

B =3 000 8 g0

A I B R I
10 e N 2 BB
i S 1 = T R )

00 0 0 2

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

74.

characieristic polynomial
= (x = 3)*{x — 2)* and minimal

palynomial = (x — 3}z — 2)% Then
Jordan canonical form of 4 can be
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¢ 30000
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o A wEfe (inner product space) V
4§ IuS! vE SyEgeEn S w8 g wah
V ow sftm @ e (metric) g

gfeifin widafs (topelogy) # o wqen

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

20

74,

75

=

o &= 54
F=(s4yt
span (5) = (4
R H‘gi}.&.}i
Let ¥ be an inner pmuiunrt space and ' § be a
subsetof V. Let S denate the closure of 5
in ¥ with respect to the topology induced
by the metric given by the inner product.

Which of the following stements are true?
ooS= (54t

2. (g
span (5) = (§4)*
2 (E 3

12 e
i A= (H 0 w!)'i_?f

00 17
Tx,y,2€ER fag

ek

Ay

Qx.y.2) = (xy 2)A (y);ﬂr ot Frrfae
g

Hom g R ?

1. Burfta W (quadratic form) § & Bwdn
#iftrw amEwsl! (second order partial
Wm}ﬂwm[mﬂﬂﬂ*
B

2. fawdtn wu (quadratic form) @ 4 Rl
(rank) 2 #1

3. fﬁmmumma_admlcﬁmu_qmi g
(signature) (++ 0) 8y

4, Wund w9 (quadratic form) @ #1 a9

ﬁ'ﬂﬂﬂ;ﬁﬂﬂﬁﬂ(&h!}*ﬁﬁiﬁﬂ

Do R _
Letd =--(a- 0 wz)_a_nﬂdeﬁmifﬂr.

0 0 1
xpzER

. - ! X
Qlx,y.2) = {xrzlﬂ( )

‘Which of the following statements are true?

1. The matrix. nl“seem'ld order partial
derivatives of the quadratic form ¢ is
24

2. The rank of the quadratic form: Q‘ is2
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76, yorw € | # g 5, P gor & ofnie

6.

7.

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

4. The quadratic form @ takes the value
0 for soime non-z6r0 vector {x, ¥, 2)

E

=((y2) eR | ¥ +y* vzl =g?}
uﬁE’--— 5 2ot B A R e 8 0

1. E# E:#fr uﬁﬂm (Lebesgue measure)
e §

2. Ean v wwrgeaa after B (non-

etapty open) 1

E tr ¥ (path connected) &1

ES &1 wifde (contain) 94 9rd widl

figa gt (open sat) 37 wm U

(Lebesgue measure) & 21

&

Foreach w e H&, _
letS, = {(. 2 € B | x* + y* +27 =o'},

Let E= U S, Whichofthe

following are true?

The Lebesguie measuré of £ is infinite
E contains a non-empty open set

E is path connected

Every open set conlaining E° has
infinite Lebesgue measure

ol i

Prefafcn § 9 o R/ w=mE wE

(uncountable) ¥

t. R¥ {ﬂ,:l]ﬂ ufaf w0 G w1
TR

2. K4 (0,1)% sfomfee @i vl &1

3. M % wf offm sewgend (finite
subsets )@ weE

4. N & ol ywgsl W wes

. Which of the following scts are

%

The set of all functions from B to {0, 1}
The set of all functions from M 10 {0, 1}
The set of all finite subsets of N
The set of all subscts of B

21

T8 R A= [Lsin( ) I it € (ﬂ 3)}

ﬁﬂ%ﬁﬁ#ﬂﬁm%,fmwwm
Lomlin = 1?:1%123111:{;4){ +—

LR 2 1S Y ing(A) > 7 — =

neE

T

3. .-sfupl:ﬂ}: 1
4 nf(4) = ~1

78 Let A = {esin ;. ) |t e (ﬁ )] Which
af the: fullawmg smmﬂ‘lcnts are trug?
i: mp{&} <= - +;Efﬂrailn =1

B

inf(A) > = = = foraltn 2 1
. sup(4) =1
inf(A) = =1

.:FL'LJ

Unit~2

79, ws witufE e (lopological space} X &

o afim sgean A S e e AR R 7

I, afE X\A w8 & e 7@ (nowhere dense)
Bt X % A wwe (dense) €t

2. =f X A Awwm @ X\A B A e
= g

3. @i X\A 1 s (interior) Rea i A X
A wEa g :

4, e X A A W A @ X\A S
(interior) Ra gm)

' 79, Let X be a topological space and A bea-

non-gmpty subset of X. Then one can

conclude that

1. Aisdensein X, if (X\A) is nowhere
dense inX

2. (X\A)} is nowhere dense in X, T4 s
dense in X

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

4. the interior of (X\A) is empty, if A
isdensein X

80 ﬁw;mm dhFnwad?
. mE wed ohw wEie (compact metric
space) WeERoltT (separable) €6 21
2. ufy we ghe smie (X, d) prmein
o giw d fafr (discrete) W A
Hanm |
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50,

81

41,

(B =

3. vk gursvlin gite ek R
T (second countable) ¥ 8
4. et o, it w
(first countable topological space)
S e L e

Which of the following stateiments are true?

1. Every compact metric space s

 separable :

2. Hametric space (X, d) is separable,

then the metric d i not the discrete

mietric I 5

Every separable metric space 15 second

courdahle ' _

4. Every first countable topological space
is separable )

Rretfeifnes % ) st W 2 i

I w9 el urm (integral demain} =
Taer (subring) @) g gofam T
Erar gy

2. afgdy ey W (unigue
factorization domain) et s
U6 Y ey o g &

3. v o e e prineipal
ideal domain) = Swaers o v e

4. TF giErdio g Euclidiean domain
W g ?ﬁ’%}?ﬁ%ﬂﬂ'ﬁ'ﬂ E?fﬂil}

Lay

Which of the following statemens are true?

LA subring of an integral domainisan
mtegral domain ©

2. A subring of a urigue faciotization
domain (UKD} isaUFD

3. A subring of 3 principal ides! denyain
(PID)isaPiD

A Asubring of an B iclidean domain is an

Euelidean dotmsin

- ¥R f(x) € Bfx] v vais wes (monie

polynosial) 8t 6t f & il & were ¥ wr
wwmar

+ I sl @ wew ) ;

THARIMQIUZ & B EEiE )

& R (O\NQ) U 29 & wilha 2 81
A (ONEY A e 2 £

i

22

oLk

Preph

8% Lei f(x) € Zlx] be a monic polynomial.

Then the ronts of f

. canbelongto @

abways belong to (B uz
always belong to (C\@) U Z
can belong to (G\Z)

S TR § 8 98w e wm k7

1. s iy 'ﬂé-f_{-ﬁn‘it&.f’wi&}_-ﬁ-'w
g (multiplicative group) wiz whw:
(eyelic) st &) Pl L=

2. @ SR 83 (fnite field) w1 o

. T (additive group) waq whe wh £

b e o 3 oRB A e

| oo R 2 '

4o 31 el R s o s o
aftiE e (mwfle O isomorphic
Fields 1 e wrpas) &Y afesnfer mo £

- Which of the following statements are true?

1. The muitipticative group of 2 finite
field s always cyclic

2. The additive group ol a finite field
is always cyelic .

3, There gifi;}-a-_ﬂrdt:-ﬁelﬂru'ﬂan}!
genode

4, There exists af most one finite field
{uplo isomarphism) ¢f arty given ordet

fu SR B fiC o Oy aeehy v

(pelynomial function) gt 2 a2 :

b W B0 € O e 7 e s )
HEE (power Series expansion) filz) =
Loyl — ) % % % o9 v
Mo, = 0w

Wl =

B9 MR R limy e 2) = M

4. Tl e e 2] vy n & fi

)= Mizi® g

LR

+ Suppose that £1 € - € is an analytic

tunceion, Then £ is & polynomial if

. for any point @ € €, if

- fl2) =g 8,0z — )i a power
Series expinnsion at a, then Ay =0 for
at feast one n L

L dmalf (2)] = w0

3 Mgl F (2 = M for some M.

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

ersonal Exams Guide
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85,

v fgn RpiiRs wuigss (open connected
subset) RC Lo £ = (2, 20,0 0. €0
oy af 10— 0wy e v R R
fitave) T0% Gralyticy s & f @ G
Gt o aft

Lo e famm )

20w f el (hotnded) &1

2, mﬁfﬂ‘%ﬁ;ﬂfﬁﬂf‘tﬁhﬂm&
(Laurent series expansion)

Lo O (é —;-Zj)m il
me==1,=2-3..% B a, =08
4, wion: @ T z‘;ﬁfﬁrﬁﬁzﬁnﬂw

{Laurent serics E?tpa:mnﬁ,'i
E,ngza,,. (3 7;} AU @y = 0

. Lot £ bean open connected subset of €.

Let & = {z,23....,2:} € Suppose thit

f = t}ﬁﬂ:ﬁ.‘lﬂﬂwﬂ H_Mhihmﬁﬁﬁ\m 15

analytic. Then f is analytic on 2 if

Iy f iscontinuous on 0

"2' f iz bounded en 2
3. for every Jf, ifl Eep e (2 = fj} is
Laurent series expansion of f at
thenay, = 0 for m= ~1,~2,-3,.

4. for every /, if. Emen im [:z-;i.j) i&
Lautent series expansion of f al Zj;
thena_ ;=0

. wiEmE f(x) = 1med(x — 1}‘-‘-‘ fix)=

0 mod(x — 3) @ e B gy ol g
mqwﬁfgx}%mﬁmmﬁm
o) e A o e e R Y

I. 5 R

2 Swate

3. § wRP st e 2

4. S i v M 2

. Let § be the set of polynamials [ with

integer eaufficients satisfying

flx) = L mod{x— 1)

f(x) = 0mod(x —3)

Wh;r:h of the: Fﬁllnmag slmumm ane tﬂw‘?
I. $isempty

2 5 is & singleton

5. & isafinite Hﬂnﬂﬂpﬁ}"iﬂ

4. §'is countably infinite

23

87.

Prepp

:ﬂ(‘::s t%ﬁWﬁfﬁ?ﬂﬂﬁﬁW@
Frefe we S A

L. G e e v (cyelic groug) &
T uT @ s (isomorphic) #

o wmﬂ?&am%ﬁ:{gﬂﬁﬂar—r%

87,

48

2,
3
4,

i E""f'*-‘

e & G % H e s e
S {aniphnmqmarphism}
- ufnfitr iy weRh &)
3. G s mﬁr@mar

4. G % o afvel S W vy

(3,43 7 s s
(nontriviat homomorphisem) wffr
£ S o

Let @ =Sy bethe peﬂnmmlun group of 3
s}*mb&is Then

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

there exists a cyelic group H such rhat
& m.ips homomeorphically onte H
Gis a product of eyclic ¢ Broups

there exists d nontrivial group
hﬂmamﬂrpFHsm from G to the additive
Emup (Q, +} of rational numbers

Qﬁﬂgﬁﬂ-?ﬁmwl =96 | ufz H wr K.
Wﬂﬁmﬂﬁﬁﬁ?%lﬁ]-ll’a
|| = 163

1. HnK={e}

- HAK = {e)

H 0 K st (Abelian) #

H 0 R s (Abelian) =8 |

. Let G be agroup with |G| = 95, Suppose

H and K avesubgroups of G with [H| = 12
and [K] = 16. Then

I, HoK={fe}

3. H oK is Abelian:

4. HnKisnot Abelian

Eﬁ.ﬁ%ﬁﬂ«ﬁmﬁxmmmﬂ

L. @fE {ay) mm (bounded) £ & Eﬁ‘i& ﬁiq'ﬂ

T unitdisk) w5 apz® w
mfmmmﬁmg 4

2, 4% B2 aps® Tord Bo wle (open unit
disk) vt wn feains v S gt o
s o) o o afreRa dny

al Exams Guide
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3. 2w Aol wEE (power serics

functions) flz) = Y5 a,z% 3
g(z) = 55 by z* R sz B

(rﬁnofmnmﬁenm}l 8 = R
f - g w7 fagm afa (open unit disk)
W U e A seri
mrﬂmﬁﬂﬁmm m]f&“qt

4. 3% f(2) = L2 a,z* % ufram o
(radius of convergence) | @l 1=
{zec| 2 g 1} w £ wm @y

. Which of the following statements are truc?

Lo I fax} is bounded then X5 ayx®
defines an anatytic function on the
open unit disk

2010 Eﬁ“gg*-dﬁﬁnﬂ an analytic
function on the open unit disk then
{ai} must converge to zero

3. £ (2) = X5 apz" and
g(2) = T b2* are two power series
functions whose radii of convergence
ate 1, then the product f » g has a
poWer series mpreacntﬁtmn
of the form I}E‘ cpz® on the open unit
disk

4, If f(2) = EF a,z" has a radius of
convergence |, then [ is continuous on
N={zec| Iz <1}

. gwrd fagm AlEsT (open unit disk), Fwmp
FRO0ECE B D ¥ Pl fifm o
Yusilte v 0 - € B ol feu +
v, A3 u & v wEd f @ aRw T
T e

Ya,2" weld # a5 (power series) 7,

@ f 4% s e g ol

1. [ awiva g

u(1/2) z u(z) Yz€D

wipeEd {n € N | &, = 0) suRfa 2

D & vp 4z 9w (closed lopp)y # R
MRaed jaj =128 @

]'? 5-5’355 0 &

Lid o

e

90, Lot I be the apen unit disk ventered at 0 in

€ and f:D = C be an analytic function,
Let f =+ iv, where'w, v are the real and
imaginary parts.of f. I filz) = Yo" is
the power serigs-of £, then [ is constant il

24

l. fiisanalytic
2. wif2)2u(z) vzeD
3. Theset{ne H'-|3g,, = 0} is infinite
4. Forany closed curve y in I,
ﬁi_“f,—j{- =0 Vae Dwith
lal 2 1/2
UNIT -3

91 A% A ¥ By adem

" .
0 =1[ Koo a,
I .
O=sxsn
| _ {sinxcost, 0Sx <S¢
K xt) = osxsing, tSxsw
W e [nommwal} B R

1. [_+2.) -1, neN
& rﬁ-—'l._nEN
34t =1,nEN
Y _§{zn+'1_-3*-—1'. neN

9! “The values of A for which the following.
equation has a non-trivial Solution

H=4 L Koy $(6) dt,

O=sxsn
s L _(sinxcost, 0Sx<t
WIC RN S s s b b b i
(ﬂ- +3) -

2. nt—-1, nen

3. i{n-!—'l]z'- 1 nel

4 S(@En+1P~1, nen

02, uf? ue e el A (simple hurmeonic
oscillator) @1 SeiFrm (Hamiltonian)
3 : = % i ¥
Hipg) =1 +-%q‘r‘ 2 # H % wr
wrnfoye (Lagrangian) =1 wenem £
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92.

93.

93,

94,

iyl =

—_—

. L=2mgt g
L T o
2. L= E-l._qu _;_{__q,? +30%)

) k
3. L=5qu'+'-£.q.2

4 L=gmat £2@ +30%0)

The Hamiltonian for a .ﬁmpla harmaohic
esciliator is H{p, g = A = *qr . Then a

possible Lagrangian mrmsp&ndmg toH
can be

: %
b= gyt =gt
2 1=imat~La +34%)

. S
3 L#_z._m_c‘.i -f_-;q

: ;l s E o
4 L=3mé*+2(g +3q9)

) = [ ey 4 2e(3 4 y)]dx
mﬁf}r{Iug 3) = 11;@}@&{#’%& L

ey W (admissible extremal) 2
Lo & — €% 2, 10—p%
3, e%=2 4 e* -8

The admissible extremal for

5 gl ool SR N
Hyl= fem®y'® 4+ 2e¥(y" 4 yildx
where.y (log 3) = 1 and p(0) is free is
Lo = 2. 1p—e™

3 652 4 p*-g

3 () dx, et

¥O) =0, yi1) =17 f yixldx =02
R (extremal) € :
£ 31“ 2x

% B -9t + 2%
B 2
3 setrece

4 Zhaig1oxt b -2

$/11 RISE/8—4BH—4A

5

il AEH ﬁ@‘ﬁ

~ prepp

You Pel

94. The extremat of the functional
o= f Y

siibjsct to, y(ﬁ} -, y{‘l} = Iand
j}, y{#}dx =0is
3x? =

Z B —%:?‘-+-2-x_

5 2
= 1;.‘ o -
: _E_I.E BT

4. PS4 10xt 4 4x% -2k

By =2 j [cosk cost — 2sins sint] G(e) dt
o

bsxsn

%mﬁmwmmv
maemmmgmm
e HE B

2. AER & A W wﬁaﬁ
-@rﬁmwwﬁ%wwm

At @ Py widen e

% Tl o W uE O i, oy R 2

+ 2057,

4. AeR & w9 ot & B s

T @ aniE w7

. Congider the integral squation

dixl=4 f Tr[casx CosE = Eaihx sime} () dt
L iz

#+cosx, 0=z =

Which of ﬂ'le::ﬁi:l!'uwing::ﬁmmmf:m: are true?.

1. Forevery A€ [, a solution exists:

2. Thereexists A € B such that solution
dees nof exist-

3. Thereexists A € R such that there are
moré than one but finitely many
solutions

4. Thereexist A€ R such that there are
infirtitely many solutions

. e e a0, o0) - R ¥ dem
T

¥ (% o ny{x}, x >0 y{ﬂj =yp# 0

dET A E?

al Exams Guide
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97,

97.

Bu

26

Lot [ la)tdy <o, gty
"R (bounded) £

2. u® [ Cla(e)ldx <o, B
ngﬂ o) aftaE 5 #1

3, A b galx) =1, #
timyaly(x)| = oo g

4. o lime_ealx) =1, 8t ¥
TR (monotone) BN |

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

funetion. Consider the ordinary differential
equation

¥} = alx)y(x) x> 0, ¥(0) = y; 2.0. ;
‘Which.of the following statements are true?
L. IFJ_' lalxdldx < oo, then v is bounded

v If_f la(x)fdx < oo, then limy. y{x}

exists

If Hm, Loalx) =1, then
Hm.z-ml)’(x}l =1

Lax

4. If !Em,,_,mﬂ{aé} =1, then ¥ is monotone

afs ulx, t}w?rtrﬁrr
au E"“u |

T ;}{xcil >0
u(x,0) =1 +x + sin(mwx) cos(m x)
u{ﬁr]ml u(t, :}—z

B B

()=
oGt
5w =i
b ufl) =3 jeet

Lf u(x, t} it the selutian of
m—a s 0<x<1,t>0
u(x, 0) = 1+ x + sin{ir ) cos(n ¥}

w0 =1, ullt)=2
‘then

(3

)

i
= a s ki)

HEIJ

&£
Kipes
B
=
L]

9%,

o8,

99.

‘Let @ be afixed real constant,

prepp

Your Personal Exams Guide

1 (% 1)‘?: :. + ég--im"’

w5 Pt amvq & R mswm’rﬂﬁ
arﬁmmwhwm
3" *’“-—ﬂ YER > 0Fme s

u{x ﬂ} =u(x), ¥ ER &ty ol u,
WWWNWEH?WM#
P e e frew 2

852w e wRag wee (hounded finction)

o R By wtdan sty @ R
W s (unbounded) # |

Syvufy uﬁ T BN ST (Compiet set) &

aer WY @ o wED R T > 0§ fa
A TER @R (compact set) Koo R
e w2 fEx @ K # B ule T)
T B

-mﬂfkﬁﬁ#wm#?

L. Sy @ Al S, arecy @

2. §; ates, At wer A
3 5 wen @ ‘3'1? 5y wem )
i -5'1 it ﬁq atal e |

Consider
the first order partial differential equarion
Trat=0 reR >0 with the
initial data ux, 0) = u(x); ¥ER ‘where

g 1S & continiugisly differentiable unction,

Curmder thie ﬂ:;ﬂcrwing 1wo statements.

L There exisiy 4 bounded Fanction ug for
which the solution i is unbounded.

Sy:AF 4y vanishes outside & compact set
then for sach fixed T > 0 there exists a
compact set Ky © B such that

- ulx, T) vanishes for x & K.

Which of the following are-true?

L. 8 t5 trueand §; is false

2.8y is e and 8, is also trie

3.0 5 ¥ falseand Syistrue

4. 5 isfalseand 8, is alsn false

v amrdeii grere (nonesingular matrix)
A= L+D+H,mﬁﬁt.a U e aed B
STEL8 (upper triangular matrix) 7 ank Bnpa
are (lower iriangular matrix) e fwe
@ Wl wfifed T & ner D o R S

(diagonal matrix) 2 Bm o g o2
Ar=hE oEE grer PRty fr o o

W< 1 % wer mm-elem o o

-IfGRUSS*EEIdtl 1l¢mmn m:tlwd}

S RISENB-—4BH—4B
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99,

100.

190,

im.

2B = galR L e k= i 1'2{ ---:‘!f.-?ﬁ"‘-#
e (converge) Ben W W & af Hoa@
L =D+ 1)
2, ~(D+LyU

3. DU

4". _(L = H‘Jdtﬂ

Assume that a  non-singular matrix
A=1L+D+U where L and 1/ are lower
and upper triangular matrices re&pmiw:-l}f
with all disgonal entries are zsro, and D s
a dingonal matrix. Let 27 be the. solution of
Ax =b. Then the Gauss-Seidel Iteration
method x¢+1) = Hx®) 4 ¢, k=101, 2
with 1H]f < 1 converges 1o x° pmwdcri H
is equal to

—D-YL+ 1)

~(0 + 170

DL+

—(L=D)"'u

E R =

sy sy wewew  (forward  difference
operator) ¥4 wew sivpfw B AU, =
Uﬂ+1“Unﬁ%#%mWWﬁ

{ditference equation) %I T W g

aufreg (unbounded) 8 7

1. A*Uy —308, +2u,. =9
2. KU, + Bl + 2l =0
3, AR - 28U, 42U, =0
4, BPlps— ’;’azﬂi’l =0

The'.fmwmﬁ'diffdmge-np&rﬂqr-is-dﬁﬂn;ﬂ
a8 A, = Uy .y — Uy, Then which of the
following dtffm equations has an
_unbnundmi general solution?

Lo, — aﬁuw+zu =0

2, auﬂ.wﬁq— U, =0

3. a_?u,, = ZAU, + 2.'.r_ =0

e —Zx Ty

2 = 3x -8By

ﬁﬂmﬁﬁMQﬁﬁﬂﬁﬁmmﬂ

1, = sepEn ey @ (asymptoti-
cally stable node) 2 |
8 e R s {un$mbie riode) &1

2T

1691,

prepp

Your Personal Exams Guide

3, wE s fem sad) (asymptoti-
cally stable gpiral) #1|
4, ae ey geed {unstable spiral) &

Cans.dar the system of differential equations
-- =2x—=Ty

z=#ﬂw

Then theeritical paint (0, 0) of the system

isan

my{-ﬁptaticaﬂy stable node
unstable node
asymptotically stable spiral
unstable spiral

B

102, wed-sghm o

102.

Ty =0, {} =D n)= EI

1,-;"; ﬁm? r{ 1 }'E ik

T WY # P

. v e {countably many)
“wftemfs = (characteristic values) £1°

2, g o (uncountubly many) |

et A 2
3, ot i A e TR s
wam @ s (0, ) % w5 [VA] -1
T 2 |
iaﬁirm'{u x]ﬂ'ijﬁ[ﬂj
|

Consider the Sturm-Liouyille pmhiem

Y+ Ay =0, y(0) =0and y)=0.

Which ‘of ma, following stajements are true?

1. There exist nnly countably marty
chamﬂerwuc valugs

2. There exist unmuntably many
characteristic values

3.. Each :;hataeteris«tm funetion
corresponding to the. characteristic
vitue A has exactly [xr | =1 zeros in
(0, m

4. Each charatteristic function coitespond-
ing to the nharamc:rxaﬂc valye A has'
exactly | V] zeros in (0, %)
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2B
Unit -4

W3, v T MM R RIS AT
W1 T R v A <y R P Ciifnd
Frefertl % @ ey £ 2
. orfer argwd v sffear 4 &
R 2w o LG

2. sfm @ oftes wRite s w
Wi+ B e T ol
el 2

3. wEm A RuT e £

4. AR Cww S e W
e w0 Ly ¥ Frefe e e
o lime o P(L; > 0) =.f' #r|

103, Consider a single- server M/M/1 queue

with arrival rate 1 and Service rate

Further assume that 1 = #. Then, which of

the following staternints are trige?

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

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

3. Steady state exists for the queue

4. limeu B(L > 0) = LJ: whiere L, is
the number ef customers in the system
4t time ¢ &,

104, s [0, 114 20 2t @

Prefe favar oman 2
Wl A e B e 5t =
b

L AR 1S %wm 0.3 % 02 8 T ufm

o af 0.5 € w81
2. 10%mr 1 7 9 Bt o B9 W o weem
)

3. AR ve B vreee s wh e 0.5
Nllet i B e e 8
] |

4 sP=E1-x)

-’?m _'1"2:-"'- r'xaﬂ. ﬁ
URET X wEa 5 ot
B0 - PR

104, Let X1y Xz 0y Xgp B 20 observations in
the interval (0, 1], Let % and # be the
mean and the median of these
observations, and et 5= ﬁ_‘ﬂﬂx_{ —F)2
O | B abservations are smaler than 0.3,

then ¥ cannot exceed 0,5
2 5% will be maximum if 10 of these
ebservations are | and the rest are 0

108. A statistician has drawn a simple
sample of size 2 with replacement from 4
‘boys with distinet heights.

b6,

106.

prepp

Personal Exams Guide

3. ifall observations except one are

smaller than 0.5, then ¥ cannot be
. smaller than £
4, s*=¥1-3)

105, w0 wierwie 3 semesar g 9 4

e 4§ wmhvewa (with

: repldceinent) 2

Ao ufred (simple.
random sample) fm i !.‘ffﬁ'l:'d'a?f site
GUR W £ P R m) am g
wifteT % g 4 aﬁﬂ'ﬂr W 2w @

st § e wrefion

Lo (B + £)/2 %1 wavr (varianee)

(2%, + 33,)/5 B wwon & a4
(2% +335,)/5 % woen & sfvw #)
¥y 4 %) /2 w0 e (2% +3%,)/5
B w9 s g |
4. (22833 =1 meey

(2% +3%,) /5 % wwreo & w #

3

simple random

Let %, be the
sample mean of ‘their ‘heights, Then,
anofher gtatistician has drawn a simple
random  sample  of size 2 _ without

replacement from those 4 boys. Let #; be

the sample mean  of their heighits. Whick

of the following statements are correct?

L (& +#,)/2 has larger variance

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

2. (8 +2%,)/3 has targer variance:
than that of (25, + 3%,)/5

3. (h+%)/2 has smalier variance

than that of (22, + 35,)/5 .

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

i wEs & v ey 4
T B 0.5 & @

L. e 2.5 8 7 & wifd

3, wfaw 2.5 % 9 B e

3. HENEr 3 wa g why

4. wilEEw 2 R W B |

e 25

In 4 daita set with mean
deviation (.5, _
k. t_he'meﬁian'must,_behig'gﬂrthm-_’zﬁ

2.5 and Standard

2. the median-must ‘be smaller than 2.5
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107

107,

108,

Aa

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

¥ Foh 3 om @ [0,00) % it

L e o T (lifetime distribution
function), &3 w7 (bezard function) ¥
ey WY WETTEE T (mean residual
lifetimte function) = Frefi wet #) o F

e W (absolusely continuous) @ 9 frer

A9y W
I. _.'.h(rJq!r-l

2, m{t) = m,f rts0
3

; mﬁawaiﬁﬁamlbﬂ
mmﬁﬁrﬁﬁa’rﬂﬂ e
mt} ®1 we el wdar

4, e e de e wen A > 0
wre] weamEa W 81 at wie > 0
#® forw hitpn(e) = 1 #hmy

Let F, hoand rm be the 111&1&;115 distribution

function, the hazard function and the mean

residual  lifetime  function mspem?:ly,

defined on [0,00). Assume that F s

absolutely continuous. Which of the

ﬁ:—llw[ng statements are trug?

1. }' Alt)dt =1

2. mif) = I—I—if__%:%ﬁ fort >0

3. m(t) isstrictly marﬁa&fng in-tifthe
liferime distribution lﬂ-ﬁpﬁﬂﬂ‘lﬁ&l with
mean 4 >0

4. h{t)m(t) = 1 forallt >0 if the
.ir{"mme dlsmhum:m is mipﬂmnﬁal with
mean A>0

Sz WA (state space) S = {1, a3
T IS AT S anag {transition

malrix)

0 2 13
(1;‘2 0 1,{2)
1/2 1/2 @

B aft o e awen & e e

(stationary distribution) m = (715, 753, 13)

®a d(1) mml#almﬂaﬁ_ﬁﬁﬁﬁw

oAt

. di)=1
2. di1) =2
8 iy = 1]2
4 my=1/3

29

148,

109.

109,

-~ prepp

Considar a Markey chain.on state space
& ={1, 2, 3} with transition prabability
matrm P given by

ekt I [T ey B
(1 /20 1_;'2)
1 1

Lete = 6150 _'I‘Tz* ms) bea Swﬂﬂﬂff
distribution of the Markoy chain and 4(1)

denote the period of seate 1. Which of the
foliowing statements are correct?
1. diiy=1

2 d()=2

3 e 142

& s LR

AR (K)o S i W (identical
independently distributed) arsftus a2 &
e B Frod o £(X) = 0=

Vix) = 15’1?&%%#1}1@%#?

th =0

2 ﬂmzx""} (a4

f.ﬂ-].
1

2 S

=1

(it 1)

L]

(wrfarr )
11-'

1 ;
-,;2 G Qe SIS
Sl

Let {X‘}m be a sequénce of i.id, random
varfables with E(X) = 0and V{¥,) = 1.
Which of the following are true?
e
% %Z X2 = 0 inprobability
. i=1 T
> EIZ X; ~ 0 in probubility
: 1 : :1: !
3. ;ﬁz X =0 tnprobability
i -
Fatls, B S e U
4. =3 KE3 inprobability

ey

al Exams Guide
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110.

114,

11,

112

Bl —

B v e de (Lid,) agftew X

3 ¥ g 1 3 seoriel #29 (exponential
distribution) 71 o wR E AR W =X +
b ¢ : U=X/(X+Y)2 7 s &8 o v

E(U)=1/2

aee (0,1 % U st (uniform) # |
W, U st B : _

W, U sreeiide (uncorrelated) &1

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

E(U) = 1/2

U is uniform on (0,1)

W, U are indeperident

W, U are uncorretated, but dependent

o Sl

o mgfus W X, 8 X wed e e

(i.id.) & @ S uiftreen de9 W

(probabilty mass function)

fol) =871 =6)F : x=0,1,5uf%

ﬂe{ﬁ 1) 8 fﬁrﬁ#ﬁmmt?
(suffictent mr:st:_ﬂ} i

2. Xy =X, v v e 8|

3. X3 4 X% vm e s &

4. XE+ X, op wba w2

Let X; and ¥, be i.1.d. with probability
mass function

fex)=6051—-6"% 1 2=01

where 8 & (8,1).

Which of the following statements are true?
I X+ 2X; is a sufficient statistic

2. X; =X, isa sufficient statistic

3, Xi + X7 is a sufficient statistic

4, X+ Xz is a sufficient statistic

el e Wy (id) mefes W
XeiXaiia oy ﬂ23mmﬁfﬂt:§é%

wmm&flmmmm
(lid) Tmles W ¥, Yy, .. Y, ftws d
H@u%}ﬂrwa%hﬂ*ﬁm#ﬁq
& wf X 1 Vo0 wea 8 uR Reiw e
10,608 £l e €% S PR . (0% /) . Gl
amigi (correlation cuufﬁeiﬂ_ﬂt}r_t-'rm‘

30

112.

113,

2. Hy:0 =121 H;: 9

Lowin 238 Ry S e g
F‘IH zﬂ'“'ﬁﬂ. Zﬁ?ﬁﬂﬂﬁ?
Ay Feses)

Y -'mhnéﬁﬂ?ﬁ‘-m = ¥ e thils
Bin— zﬁmmadﬁt(df}mt-m]

3 =39 Gm _ﬂmﬁmmw
W?Wﬁﬁﬁ?ﬁfﬁﬁw
(Cauchy variable) =71 =7

4 i n=3d et der e W
HreT wE B

Suppase that for 1.2 3, Xy, X3, .., X, are
iy = N (o) Bnd ¥y, Yy, 0, 1y

are fd.d Nips, a"*) Assume further that

thHe X,'s and the bt saremde;enﬁent Lat

T be'the correlation ceefficient computed
fmm the bivariate data

{x‘t E:’J Exz YEJJ {Xm Tn} Then
1, SRt ep g
S e as 3 distribution (F-

ﬂls-tnhmsm with'landn = 2d. f ) far
Al e 2 3

2 ﬂ hﬂﬁ t,,-z distribution (t-
distribution with m — 2 d. ) for all
n E 3

3, —— hasthe distribution of the square
'ﬁfa Camhy variable for n=3

4. ¥* has a beta xﬁsmbut,mn forall n=3

T T ST WiparE e X 9 Y e A

'm&ai&#mﬁﬂm%mﬂ#ﬂ

FmwE R

1.8 & fu X + 2V qaier &y
ﬂlﬁmm
'_mﬁmx+irwmﬁﬁm S

“fE (Right-tailed test) Wit e wdt

(UMP) #

3. My 0= 1% Hy2 0 < 13w wherm

T B g 2X + ¥ oz amafe e
gl (left-tailed test) wrfim e wrd)
[UMP}QI
4 Hos B = 1 %1 Hy: 8= 1% wds vl
:g;ﬁ:ﬁ e ¥ndfam wd whd (UMP)
B T
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113. Suppose X and ¥ are two independent
exponential random variables with means &
and 28 respectively, where 0 is tnknown.
Which of the following statemenis are true?
¥+ 3Vic sufficient for §

1 ng‘m taited test based on X 4 2¥ is
UMP fortesting Hy: 8= 1 against
H-J. g1

3, Laf-tailed vest baged on 2X + 1" is
UMF for testing Hy: & = 1 against

4, U"vIF west does riot exist far testing
Hy —1ﬂgﬂlﬂﬂﬁz§¢1

114, w5 Bufred amiel me {mwa-smpt:

location problem) W Huw Wi S g

T t%ﬂhl walte (population) # waw: 6 7 8
e fy W 2

Ew.#- Wik w1 e

Fled)) = Plx~8); =128 m F

R 0w U wow AT wed #)

uﬁﬁ##%ﬁﬂ‘&mﬁwmﬂs}m

frree T W rele e oemm g AR el

L e o B

Hg 91 —-EEW Hl Hf.l:"az.tﬂ WT IFEH*’I

o e TR S

1. My @ snie T ox @ wm w i
m'i'F g

2, R T e Hyw sl s
ufder & :

3. T @ i w85 8 ) we

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

114, Consider a two-sample location problem

with 6 and 8 observations from the first and

second populations, resbectively, Euppnm‘
that the distribution of the (™" pepilation is

Flx18) = Flx~8); i=12 where Fis
4 continuons distribution function with the
median a1 0. Deéfine T as the sum of the

ranks of the Second sample in the combined

sample. For the problem of  testing

Hy: 8y = 0y against Hy: '8y > 03, which of

the following statements are true when gl

_nhsmfmmns are m{iupzn::ienf’* :

1. T is distribution free under Hy

2. Iis appropriate to reject Hy when T 18
small

3, Observed value of T cannot be 85

4, E(T) = 60 under Hy

31

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

115,

'ﬂ{p{llskhanbutﬂE{ﬂlﬂ

prepp

Your Personal Exams Guide

Wk f<p<lmmiane{0ll.])

g owEa e AR a0 WX

:ﬁwmﬂ(dmnmm}mﬂﬁ*ﬂw@

w2 (prior distribution) ¥ wmar = 1 >

0 arelf (Poisson) 32 2.0 Pl 4 9

e R

1. nar s 423 (posterior distribution)
o e & vRy R wem 4

2, X =09 mnmam ey

A1 = p) s o Tl %2 &

. p=1}2ﬁmn$i’&mﬁ
(Bayes estimate) ®1 gt (bias)
(X=n)/2 &1

4. n@ A wiwen wuw (variance)
sqaffie (unbiased) siwsm X fp @
el b

We observe X ~ Binomisl (n,p), where

) s

an unknown parameter. Nete that when

n=0X is dcgmrﬁte at 0, Suppose that

1 has a prior distribution which is Poissen

with a known mean 4> 0. Which of the

following statements are Eﬂrraet"

I. The posterior distribution of 7t is also
Pms;qn but with a mean d:f?aren: from
A

2. 1 X =0, the posterior distritution of
7 is Poisson withmean d (1 = p)

3. ‘The Bayesestimateof n has bias
(- ﬁ}fﬁ whenp= 1,/2

4, The Bayes estimate of n has Jarger
variance than the variance of the
‘unbiased e}ﬁﬂmm X/ P

116, 3w Tt

"Yi = oy + Xy + Bkt &

Y= frxyy + Baxys + Paxay + &

?."3. = Pykay + BaXey + PaXay + &
B gy, 6,8 N(0,0%) 27 01 B9 T
T veeE g2 (iid) & T

Xqy  Xyp Az _

Dat [«'F;u X2z 3&_3.] # 0% A Aoy
- bxgy kel Xgad .
{ﬁpﬁz- ﬂ‘i] W H&“ﬂ Lui m {IE%SI
squares estimate), (ﬁtﬁz ﬂajﬁ Ay
£ fz,'ﬁq E ﬂm m E!
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116

117,

fa: [EL. B, ﬁ,)ﬁ%ﬁm {unique) #1

Z -2[::1 'Ftﬁj Wﬂ' ﬁw ﬁ?ﬁ m‘%’ﬂ'
was (BLUE) X, £ &1

3. E;wl Eﬁ.l' ?ﬂm m W{W
er (UMVUE)EL £.6,

4, E;,;:j. f{,ﬂi 2 E lﬂ'ﬁf ﬂw#ﬂm
dn@ifEs seat BLUE 2w sweh
;rgﬁ; T agE R i (UMVUE)
T 21

tn the linear model:

Ho= Boxyy +Baxas # Baxea £

’-"’: t'ﬁ:le + fags + Byxpn + €1
= fyxyq +Byxgy + Paxas + 2y,

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

Eu Xy Xy

Det | X2y Xa2 3!?_23} # 0,

X3 Xip Xagl

Let (#8284 be the least squares

estimuate of (5, ﬁ},,&g} Let: fl,fg, 'EAE M,

L. (8 1,;?4.,{?1] is unique -

2. i, 4B is the best linear unbiased
emmam{BLUF} of L i,

3. Zi, fifis the uniformly minimum
varianns: unhiased estimate (UMVUE)
of hq £if;

4. Xl €if s BLUE burnot L-MVLE
UFE[,I 'Eipr

FeT N (0 *]Wﬂﬁ'ﬁ‘-ﬁ‘ﬂﬁﬁ?ﬁ!m:

a&r-_v ?JT{F%E%‘ W Xi X Xn R0 o 8

W 4 o7 gl oW B oot

Ewww AFFRET
4 _ﬂn L-—”"i , WEEE b > a >

ﬁ.mw?lﬁ&um‘ﬁiﬁ*uﬁm'
Xiumkew Wy @ R wey

o B 6 Peaiafe § Goem wea d 7

L, Jop, ®ufs ab = 18 whie o1 95%
'ﬁmm—*mm

2, wHEE '
Gnet€8) = 1= Gya (h) = D,025% wt
U AW o 95% BErRien oes )

IE. uft e wwd wler 95% e S

B fa T b
b-a=(n—%log> o vge vty

{cumulat"ﬁfe distribution function) ¥ Frfm

32
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4 ARG () = Gnq(R) = 0958
Loy ST 3 959 R gm0

st o (n = 1) (5 7)o ¥

Ky beiid. H T
variables, whnrey and o * hath are tnknown
parameters. Cﬂﬁ"_ﬁ_ﬁ&_ra c_anﬁm_knqe interval
for o . which'is of the form
s {ztxgmﬁﬁ* ;(xr—-f;"‘]
T = ! a

where b > a > 0.

Lt 5:: ’fm t‘hﬂ cumulative distribution

furuztmn ef a’ chis squm‘t randum variable

with 7 degrees of freedom, Which of the

following statements are true?

1. Iris possible to find a. 959 confidence
'-_1n1mraral of the form EM where ab = 1.

2 M Gigla) = 1~ Gyi(b) = 0.025. then

it is the shortest 95% confidence interval,
3. Ifitisthe shortest 9’5% gonfidence interval,

‘then a and b must mzsf;.r the condition
b~ae=(n~ E\‘}‘Ia-g-

4 1t frysy (b] Eh_I{a} = (.95, then the

expected length of 8 95% confidence
intervat’ (H" the Fﬂrmiw is

B2~ a

118. i woftaren we (nwo-class classification
_Erﬂqhiam} o faw B wRhy o s

vﬁmﬁmm#ﬁ#ﬂn@af
_fl fosx=1
A= [ﬂ otherwise
RESCOR S 1 'Jfﬁs:ﬁl
f () = [ | otherwise
ﬁmﬁﬁgﬁwﬁmrﬁﬁm Ty A
il tRory 1 Attt (classitier) 8, =t

T B = w8 gfy

xﬂljz‘ﬁﬁ%umf#aﬁ@m#uﬁ

X2 /28, % g ¥ wyoww R 2

1. df&nt_n%ﬁmawwwﬁw
(Baves classifier) 21

2. Aoy >y ¥ S v o adlat

3. Hﬁ?zldﬁii’fﬂ’fﬁwiﬂﬁﬁ&iﬂfﬁz

4, Ak o=, ® a8 g e T
1 st e 2 8,
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118. Consider & two-class classification

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

1 o< I =1
)= Ll otherwise
ard

x fsa<y
Rx)= [ . othérwise

Let my and m; be the prior probabilities of
these two classes, Now consider 4
classifier &, which classifies an observation
xtoclass ifr < 1/2andtoclass 29
x>1/2.

I, Ifmy = my, then & is the Bayes

classifier _
2. Ifmy > my then § I the Bayes
classifier
3. ¥ my < mythen & is the Bayes
classifier
4. Wfmy=my then theaverage
probability of mizclassification for §

=38

119, & mghsm wdl X 7 ¥ 6 wten wiftery o

e e 3 ol 8

ﬂx’y}—{g oS xt+ ¥yt
Presfates 4 2

e
1. Xa¥ammi

PlX =0 =142
E(Y) =

i'::'qf,_r{}r ¥y =

da e a2

33
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119, Ler X and ¥ be two random varigbles with

Joint: mobabﬂ‘ty density function

1

fGay) ={§ i“.}sxz+ yesi
. \0 -otherwise.
Which of the following statemerits are
mné&?

X anel ¥ are independent:
'= B> 0)=1/2
1B =0
4. Con(X,¥) =0

120, % 7rgRes = X9 V.3 By

120

Xz0 Y‘.‘:H{E{}f}'— 3, V=1
£ 2y
ﬁ:{af}#mmﬁm;]ﬁm#ﬂmmi?
LD Con(x,¥) =4 :

2. E(XY) <6

3, V(X'+¥) <25

4. BX+¥)Y=25

Lot X and ¥ be two random variables:
satisfying

Xz0,¥20,EX)= B ¥V(X) =9

E(Y)=2and V(¥) =4

Which afthe I"aﬂnwing statements e
correat?

.0 Cor (X Y)Y=4

2, BE(Xy) =6

Ve <25

4. EIX+ry¥ =25

[ FOR ROUGH WORK |

$/11 RISE/18—48H—5
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