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HTMPART A

frgal (2017, 2017), (2027, 2027)

(2037, 2017) & * Poga &
dmpa &
I 2017 2. 100
3. 100410 4 100720

The area of the triangle formed by joining
the points (2017, 2017), {2027, 2027) and

(2037, 2017)is

. 2017 2. a0

3. teovio 4. 100420

L o ®1 U@ UEl &l oargfes e
W/ &t el F aer v '13-1-&1@6#
@ stga wad w7

1. Li§ 2. L4

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 LS 4. 172

UF AEHGT T 6 SEeleT aly
ous Qe &) woper frE o gt
mﬁr‘aﬁwﬁﬁmmmw_ﬂ

- 3. MNumber of fimes 2 rescarch paper is

viewed and cited is shown in the plot. In
which month was the percentage increase
in citation more thun the double of the
percentage inicrease in View?

:
g 2 :
L] I
é_?- ; i
; ! !
& it i
] i
L] [}
] ]
| r

i

1. yd 2 wrR-gd
3. Sov—afdEy 4, IR

Four males A, My, Mg M, and four
feimales Fy, Fy, Fs and £ are sitting around
4 round table facing away from the table,
as shown in the figure If each one moves.



three positions to histher right and then
one position to the left, then in which
direction does F face?
& N

b B 2. North-East
3. North-West @, North

5. A %, ga wraifsn duwe (wfa
@ gradd) aur g Qe (e
ﬁmﬂl'ma@rﬁﬁlﬁ?

g -

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 squars and
the rectangle?

5. ]
1 e 2 L
5 ]
& e % %

6. Rma wm f #ta W e wad
wfe 87
0.1, Q.25 03, 02, 635, 06, 03,
0.9,04,10,1.2
1. 1.05 2. 085
3. 875 4. 065

4-CH

Which of the following options is the best
cheice for the missing number?
0.4, 025, 03 6.2, 05, 0% 0.3,

D.9:04, 1.0, 1.2

I 1.5 2. 085

3. 075 4, 0463

el @ A Staw Aol sefeo
| S5 menm # ane Roell S

T AT B0 a1 9 @ ot o oal

welpal &, 9 fen sier gwad &)

faemeft &7

1. 19 2. 29

3. N7 5. 24

Fourteen of the students in a class are
girls. Eight students in th@-dﬁs;--wﬁnr blue
shirts, Two are nefther girls nor wear blue
shirts, Five students who wear blue shirts
are girls, How many studerits are there in
the lass? s

. 19 2. 20

3 4 24

21 Praw!
1. *ﬁ'-lﬂ 2. ufaw
3 @&h 4. & T

Prof. Murthy likes © 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
together for seven elass perfods in 4 row.
Calvin and Denny have worked together



4-C-H

for three class periods in & row, ' Calvin
does nol want o work with Alice. Who
should be assigned to werk with Bob? -

I. Calvin 2., Alice
3. Denny 4 ‘Mone.
defaa ¥ e wdet 9 awfm v
8 afy = FH T
adga i
o1 Py &
fean aiw wroifee

1 12
s 5

13’ 13
3 = 4. 2
Three semi-circles are drawn inside a big
circle as shown in the figure. 1fthe radius
of the two identical smaller semi-circles iy
3 thof that of the big cirele and the radius
of the bigger semi-circle is twice that of
the small semi-circle, what propertion of
the big cimlefsm'isw '

11 18
S ‘%

13 : 13
3 o 4 o

b
=

TH Ag @t wodl. @ Prrar s 24
TRE B @ we e A od
SuTH @ el Sad aw wad 2
(weta Txelt wwra @ W Ao sod,
9o & @ 4 92 g ww A )
aef 5l war @2

355 F65
1 T‘ﬂ- 2 Tﬂ.

ars 385
ki | T’fﬂ'. 4. T‘ﬁ-

0. A ball is dropped from a height of 100 m.

The ball afier 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). What is
the vertical distance travelied by the ball

between the first and the fifth bourices?
75 385
3 i 4 o m
1. ¥Em 54 W amR-10 Wewe
a}tmfﬁ;m'fkmmh T
e qmfy w1 osnaw @ @ ol
IR GEIOE N SvEae gmfy o

L8

120

1. jis
3 4. 9
Consider a number 54 expressed ina base

different from ten. What is the base of this
number system if s equivalent valye in

the decimal system is 497
B 2. 3
3, 6 4.9



1. 7450 2. 7500 1. &
3. 7550 4. 7600

12. A fuel station sold diesel costing T15000
to lsﬂpemmonaday ffthehﬁmlﬁmt
of sale 1o a person is 250, what is the
maximum amount in rupees for which one
person could have purchased diesel on

that day?
. 7450 20 7500
3. 7550 4. 7600
13. E‘ﬂ'ﬂ e @ fad wugen Rwe EL|
{2
' ' [4. IF Sangeeta’s daughter is my daughter's
mother, then how am [ related to
Sangecta? :
B = I.  Sonisthe only possibility
! 2. Son-in-liw is the only possibility
' =T 3. Daughter is the only possibility
gl 2 ' 4. Son-n-law or daughter
l? 15. 44 Raenfeul & g 4, 26 Rgard
3\ giwl, 24 faend! weata atx 24
' faardl fhde ded &) vt @, 5
g afty weaia @, 12 Eﬁ‘ﬂ
3. e alz frde ot ate 5 ort dw
s dad g1 Bed faard S aﬂ?
& Bae Qal dat &7
1. 10 _ 2. 15
3. #ig af 4 7

13. Which of the mp‘tm;s i% appmprraie for the
blapk space? 15. Ina group of 44 piavers, 26 play hockey,
24 play football and 24 play cricket. Eight

e : I j of them play both hockey and foothsit, 12
V = _ _ play both football and ericket, and 5 play
' ! #ll the three games. How many play both

haokey and cricket?
L1 i M &
3, Nonoe 4.7

T PSP ——

A-CH



16. faar 7oy 2,

16.

17.

17

4-CH

1

[
s

- St v s a
a5 @ anfe go xR oy @
g (o) = (o)), T fe F sl
wl At wu @ o 22

. x>0andy>0

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

3. f[x=Oandy<0)orix=0andy 26}

4, {xz0lor{y20lor{x = 0andy = 1}

It is given that

(e =aifa>0
=0ifa<0

Suppose for two real numbers x and ¥,

(xy)* = (x)"(¥)". Then which of the

following is necessarily true?

x>0and y>0

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

{xsbandy < 0jorfx = Oandy =0}

{x=0}or{y = 0)or{x = Gand y = 0}

}.i‘nr any real number a

e R

3
:
5
%
i
8
it
%
8

3
3
:
]

Db | e

3
4.
&
3
L2
A
4

]
i
4i3
T}
1y

£
_a’ia
8

&
IS

m__g
&

%9
??@53_
SSq14°5

g% 4

station after mmptemu_; th -of the total
distance, After covering another = th of the
total distance he gets medical-aid.
Another runner joins him 4 km after the
medical-aid station, The second runner
stops 4 ki before the completion of run,
covering = of she total distance. What is
the tofal distance?
L 2tkm

3 42km

2 30km
4. 50km

18,

19.

19.

d feen % gamfy aen anow
G T A B TF TEEY @w H 9
WY QTG A Y weal 8| B oE)
W mant et 13 e wma @
iy 7% 2 e &% 3 sfa gaW
foam fe e 7 o= g 0 m
e 2 :
1. 30 2. 29
3. 31 4. 28

A and B move clockwise around a circle.
‘starting from a common point 0. A takey
9 minutes to complete a round but re-starts
afler a delay of 1 minute, B takes 13
minutes to complete the round but restirts
‘after a delay of 2 minutes, How many
mingtes after they began would they meel

again at 07
b 30 2. 29
S 4. 28
2 fenefl vy ® v e
e @ ¥ o ugd N 9E v w9
mm-;ammmga.m
a1 8/ o1 s ol 2 g e
A B w3 &7
L B oAk

2 28
3. }; 4 E

Two. students are solving the same
problem independently. I the probability
that the fiest one solves the problem is 2
and the probability that the second salves
the problem is 2, what is the probability
that at least onme of them solves the

probliem?
171 19
1 e | 27. 25
21 2
3, 25 | 4. FT



o B staa e war &7
1. 3042 2. 2043
3. 1043 4. 2143

26, Movement of a car with respect to time is
given below:

& B 2 &8 =

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

HET\PART B
UNIT -i

21, of a, b, @, d ¥ arele sy ol (real
constants) 8 B vd@ ryeR & fue
x4 ey + y* = (ax + B3 4 (ex +dy)?
'mit.ﬂ?

A= -5

A21

B{A{}

Sor W A € R w8 2

s

21, Given that there are real vonstants @, b, ¢, d
siich that the identity

21

2.

23,

3 A AT

Ak 2xy 4yt = = {ax + by)* + (cx 4 dy)?
hulfdsforailxye’ﬂ This implies

. A==5

2, A21

J.e<id<l

4. thereisnosuchd € R

mmﬂmw{w%-.m}m
@ sfw e @ aim R n2 28 s
Mwwﬁwﬂmmrmmm
basis) 81 W A,., soE @ 9 w=ov wRw

Vi ¥ty @ B
L A=4qg~t 2. A=4
LA =T 4. Det(A) =1

Let B, n=2, be equipped with standard
inter product, Let [vy, s, v} be
1 column vectors forming an orthonarmal
basis of B™. Let A be the n X n matrix
formed by the column vectors T
Then

LA=a1 2. A=AT

4, Det(a)y=1

_i‘lﬂ'.‘ {ﬂn}ﬂ {bﬂ}ﬂﬁi’.‘l A demal  (real

numbers) # T gwfE s (monatone
sequence) ® fF ot Tagh, shEd
[convergent) @7 G A ﬁﬂ%ﬂ LR
LR e i i

36,8 ¥ by @t afiverd 2

Ya, 2 ¥ b, ¥ % % & o9 vs afverd) 24
{ay}a (b} ot itEE fbounded) #
{aﬂ]a{h"} A F wu G oo aften
{bounded)

S ez

. Given fa, 1, {y )} two monotone sequences

of real numbers and that ¥ a, b, is

convergent, which of the fullnmng is true?

b Bagis convergent and 3 b, is
convergent

2. Atleastoncof ¥ ay, 5 is

conyergent :
3. fa,} is bounded and [5,) is bounded
4. Atleastoneof [a;], {bn ) 1s bounded



9

24, uien s P AT ) ey gt % [ty 3 owe s T
B P i) Wi § (Comvergent subsequence) 74 # |
e el LA 22_1 i e ‘ I J‘:Pﬂ_ e 'mﬁ
S= {0y ¥4y = i AP REN (Bounded subséquence) =8
EEQ Wyeq)
g = {4e) is & bounded sequerice in i, then we
2 S [countable) &) canconglude that
5 5 A (incountable) # Loy 9 ) is convérgent
4 SR fempty) £ 2 P, o] i bounded
: = CHL F-';;;-,;'}_-.Eg; mqmvergmt subsequence
2. Lets = {(ip)] #2457 = X, wheren e 4 % Y has no bounded subsequence
M and either *EQoryeq] Al b
Here @ is the set of rational numbers and 27, mEn log(2) ~ }:,‘qﬂm &
M s the set of pesitive integers. Which of 1R a) '
the following is trie? 2 1 d
- S isafinite non empty set SR o
;&g countab _ 1 _'!c_' P 21801y %m'
§ is uncountable 4 ﬁ%ﬁ:% R |

25, 3w {ay )} e mene & ol B o g 4
iy =1, i 100 1
g = (=11 G) ( el +.__:E_‘)::;ﬁ;-,na 1 lagl2)— Zm is
ﬁ 3 = : e i
Pt & o w7 w om0 | e
1. iim S!.Ipﬁ-unq'ﬂ'f Foacerl | &55 &H .
2. liminfa, = e § et l*'fﬂﬂ I
3. fima, = v‘fi &) less. ey T
4. supay =42 4. great -'t_llgﬂ_-___w

Bl

o

27. The difference

25. Define the sequence fa;,) 45 Tollaws:
72 Ly = 1) (ja, )+ it Gy = log (cos?(e*")) + sintx + )4
Which ﬂfmgfmfmmng jtme? & _E_i {x J-' grem

£ "Hn'.i'sﬁl?ﬂ_u =2z ' fir ‘-h':r' iy
2 himinfa, =—o =k
3 fim gy =7 bl
4. supay, =42

2,

26. % {x,) areafen i (real numbers) 31 3. —sin(x +y)
On) T St v sy
(Bounded sequence) B Pewfsfm 8 @
Bl B e 2 7

Lo+ ] ol 2
2y + ) R 2

aeH :
St RSEN8—4cH-24




18

25

2%

10

Let f(x.y) = log (cos®(e**)) +
sin{x + ¥)

Then = --f{x ¥ is

Ong ﬂ‘
Iﬂin?{eﬁ}

0

=sin(x 4 ¥}
cos(x + )

L =cos(x +y)

e

AR A R el (real numbers) T
mXn uEE (matris) 8 @ B owwaRe
mw‘i W (nxm) ¥y B e o m<n

B A

1 AB wRy weendy (nonsingular) g
2. AB i sapssadi (singular) g |
3 BA wfe apmyig g

4 BA uti spmerhg wh |

Let A be a (m x n) matrixand B bea
{n x m) matrix over real numbers with-
m < n. Then

1. AB is always nonsingular

2. AB isalways singular

3. BA isalways nensingular

4. BA isalwayssingular

AR A TR s (real numbers) &7

(2x2) srage & e fom Deb(d + 1) =
1+ﬂer{A}mu B Pl 8 @ e
Faméﬁrwm

I Dat(d)Y=0
% A 0

3 Tr(A) =0
A Ay (nohsingular) #)

L Aisa (2 % 2) matrix uw:rﬁwath

DEt(A + 1) = 1+ Det(A),

al.

4-C-H

then we can cﬂmiﬂdf: that

i i Deatf;ﬁ}

A=0

2
o Tr(A) =0
4.

A is nonsingular

T @ e

1ix+2:4% + 3 2y +0- y=86
2ex+1- x‘+3 xy+1-y=5§
Tex—1-2 40 % +1y=7

B a7

3.

ﬁ‘-"!*r*

32.

32

numbers) 7 ¥

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

3. Tuw ew abay ezl (complex
numbers) ¥ #1

4. zEer o 59 A €

The system of Bquatiuﬂs
1x+2x+3:y+ﬂy 6

i x+1x+3x}r+1y 5

Lox—~1-x? +0-xy+1l-y=7

has solutions in rational numbers
has: ﬁu}uﬂﬂm inreal numbers:
has solutions i ncomplex numbem
‘has necsolution

2 E O

anE (ﬂf 2 -ﬂ) I trace
g 0 3/

1. g

% B

3. 2:27043%
4 PR 438 4 q

. The trace of the matrix

2
(o 2
0 0

0y
g.j
FS

P e

2. 720430

X 221&_4_ 32‘9
4. 22043y

UNIT -2

33

3 flx) =" = 5x + 24 :

Lo f o1& N awale ga (real root)
Lo 4 e

2. [ w1 Bew s arwatae e 2

3. f# ma i aralie e 2y

4 [ whga avefe o )

tf(x) =x% — 5%+ 2. Then
[ has'no real rant
I

L.ﬁ
ki
2. fhas exactly ene real root

§/11 RISEI8—4CH—2B



3. f 'has exactly three real roots
4. all roots of f arereal

34, wfSim veml & woew B QW Pl
o e 7.8 = {(a, ﬁ)lﬁ'ﬁ' EQ}ERE 8
.T
b REA S e (connected) #(

2, RIH SC wifra 4
3 BEHS # (closed) #|
. RPH 5€ dyrt (closed) 2

34. Consider the space

S={{a,Mlef & Q} < M2, ‘where @ is

the set of rational numbers. Then

1. ¥ is connected in B®

2. 8% isconnécted in Ez-'

3. Sis¢losed in B

4. 5%isclosed in B®

% C W ot ow Swife analytic) wam
[ wll 8 o Pesfefem F @ ¥ ow wem
;wart"‘
f afteg (unbounded) &1
2 [ P weaal (open sets) =1 Rga
wiEl o gRRR (map) w2
3; wﬁqa s WA (open connected
dmmn}UW%waﬁﬂm

%mlflufuﬁﬁMRﬁmm
TN A g e &)
4. tﬁfﬁrﬂﬁﬁﬂ‘ﬂﬂﬂ{dﬁ'ﬁsﬂﬁl

35.

35. Suppose that f is 4 non-constant analytic

function defined aver €. Then which one

‘of the ﬁﬂluwm;g is false?

L. [ is unbounded.

2. fsendsc npen ety mmﬂpm ws _

3. There exists an open connected domain
U/ or which f:s never zero but ’fl"a"

_ attains its mmmum at some potnt of
4. The image -;;rf_.i" s densein ©

36, HarEa
i %
jg zt — 1d
|1—z|~1
o R
1.0 2. (nide
3. (mide - (umije? 4. fe+et)

36. The value of the integral

4:C:H

11

37

37,

38,

EE

f m-dg._ is
fistlt
LD i 2, f}t‘f}&
I (mt]le '—*'(g’_ri}_e-""t 4, (e+e™h)

o f {#Ilﬂlfc 1} - Cvw fwdfis @nalytic)
SR s 2 A P 2

.j-mﬂamﬂﬁwamﬁﬁfmmmm

T TR P

h f(,J
f(qJ ;“--_
|}‘U[ <2 ¥neN

r‘;|f( )f < FVneEN

R

hﬂ

Let £ (2| 121 < 1] = C be & ron-constant
analytic functmn Which af the foftowing
conditions  can piassi'biy be satisfied try 2

L f(1) f{-—]s vne N

5| (»:-?| <2V neN

| .
4. ;;—?uc:|| Fi &)]{jﬁ vne N

l 1+

w0 C\(1] 0 9 @fz) = = &

mmhmﬁiﬁﬂﬁm#%ﬂhﬁ
WU T R

L effzec]izi<1]yslzec]is <1)

2. @r([ag c|Re@) <o]) cfzet | Retz) <)
3. g s (onto) £

4

4 :@tmﬂm-n £\(=1]
: Consider the map ¢: C\{1} — € given by

o) = 2
Which of the following is true?

G rp,l[{z E ILTH:] < t}}‘;{z Eﬂt[ bz] < 1}

:p.({z E ClRe(a) <0})) & [z EI Refz) <0}

2
3. mmonm
4.

@Eﬂ\{l}} =1}



3. aR S wmm (123,456,799 wmm

39,

4D,

utations) ® w9 (group) W Pite
%ﬁ%ﬂmﬂ group)
L. 37 & a2 6 {order 6) 71 o sraug
 (element) 71 &)
S A AR T fles o cies
e
s Sy A R 10 B s ) 2

A LRy

Let S5 demote lhegruup@r‘pgrmumﬁnm of
theset {1,2,3.4,5,6, 7). Which of the
following is true? _

[ Theteare o elements of order 6 in 5,
2. There are no elements of order 7 in S
3. There are no elements of order 8 in 5y
4. There are no eleinents of order 10.in 55

9 {homomorphisms) # 2

from &ig 1o Eg.gig
I zere :
3. Hve

Ti“hmumt-er‘wfmu‘p honiomaorphisms

one’
en

& e

UNIT 3

41.

41,

Bx) = 2 + [ e pltiar w1 e
W (resolvent kemnel) 2
g

b, &

: S
3. e¥tt

W xTy gt

The resolvent kernel for the integral
equation '

Px) = %+ fﬂf‘“"-ﬁ' @(tidt is
i

is e 5
3, ek 4. x4 et

98 st wi (simple pendulum) ¥ @ 1
TR (Lagrangfan) :

L=m 6% + mal co g ot & e |
5 B @ s (bob) v g

m, TESI W g, 9 % R e

ST 0 8 L g S
(Hamiltonian) gy

GECEE T T Y

ik 2
L H(p.6) = For 4 mglcosp
’ oy : .. 2.
2 H{p.8) = —mgtcosy
pud . e
3. Hip,8)= L —mgleoss

. e ;
4. Hip ®) ={%5 +mglcosd

.Givmj.’tl'_ml the Lagrangian for the motion of

2 simple pendulum is
i m'z_m g% + mgl cos

where 7 i the mass of the pendulum Bob
suspetided by a string of length I, g is the

gcceleration. due to.gravity and 8 is the

ude of the pendulum from the mean
position, then a Hamiltonian corresponding
toLis

L Hp,0) =2t mplcosd

amphitude of

2 Hip.8) = m——’—.—r-;_ur mpleasd
3. _HEE)-,E}]:% %:—- maglcos8

4. Hipg)= o T gl cosd

3. ommm wheen  yhe iy s 1))

W T et e € 2
L% y(0) = 05 1 o y v,
[deerensing) ¥ |

QA Y0) = 12 W oy o

(increasing) # 1 _
3% (0} = 15 B oty amitem
(unbounded) &)
AR YO) <0 Bty P
(bounded below) 4

3. Cansider the ordinarydifferential equation

¥ =y =1y~ 2).

Which of the following statements is trie?
FAEY(0) = 0.5 then ¥ is decreasing

2 y0)= 1.2 then y Is increasing

3.0 }r{ﬂg = 2.5 then y is unbounded

M y(0) < 0 then y is bounded below

< STRE IO 3 o PO+ Oty =0 o

T BT, e P a0 e

o (smooth functions) #1 w2 y; @y i
e WhETT & moE ey W) wafm
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- W (Cauch

1
2
3
4.

I3

BT (Wronskian) & Bief v o @

Wﬂ[ﬁ ® ‘girmjwwmf #

Loy 3y SReefte sy (linearly
dependent) 8 7 U4 x, 7 x, W &
B W) = 0t Wix,) =0 war

2R Ty, M (linegriy

independent) ot 5wt x 9 Ry
Wix) = 0.8

HUR 34 Ty, W et w o e v
& fom Wix) 20 gl

4 TRy u vy Sty i o ol v x
Fea_a;: Wix) =0 gy

- Consider the ordinacy differential equation

'+ POy + 0ty =0,
where £ and O are smoath functions: Let w
and v, be any two solutions of the ODE. Let
W{x) be the corresponding Wronskian, Then
which of the following is atways reue?
o Wyy and y, are linearly dependen
then 3 xy, %, such that W(x,) = 0
2. Wygand vy are linearty jndepen.
dent then Wix) =0 va
1€y end y, are fineadly dependent
then W(x) # 0 v

Sl
i

A& 10y and v, are linearty independent

then W(x) 0 vx
1 (Cauchy problem)
T+ B, =5

m dr = 2;.&:: {I"lﬂ'u ='.'1~;.

i W DT &1 W Weg § 7
2. S
S Lol o6 T
i g i S

- The Cauchy prablem

Zrly + 3wy =5
i =1 onthe line 3x =dy= E]
exacthy one-solutton
éﬁl:ﬂl:[}':f%?ﬂ‘mi'uﬁﬁﬁ%'
infinitely many solutions
no solution

i i i g
ﬂﬁf 'EE',' = EE = an .-E _'Eu_vt: }‘nu

w(60) = f0) o) =0xer w

TR Y B RS R P
e = W e w
f) =20 -0 vxe o]
fet ) = vren
wus s

|

46. Lety be the unigue solution of
S-fi=oxemeso }

U0 =10, G i) = Oix e

H
Blmgle

. =L _
where f1 R B satisfies the refations
£ =ax{l—x} Yxel01)and
fl=+1)= E:_f; VIER,
T‘hnnfui,i is
gk

ey
3
;I” e

| s 2

[ reods = far @y £57 (2) + oons)
EM}FYWF*BFE #’T'?Fr ot

47, The vaties of u, b, ¢ stoh that
Ef fOdx = h 31{#1-’ (0) +8f (g} +ef {-E}J

s exact for polynomials f of degret as high
s possible are. | '

Lria=0p



48wyl = [0 + 2yl dx @ s
y{ﬂ]—ﬂy{l)— 1w y @ e o o
int [y w0

23 R
S v
5.2 4. aftre 4

48, Consider Jly] = f/[0:)% +2y]dx
subject te y(0) =0, 3:(1}-'- T,

Then inf][3]
Ay 2
I -is = 2 18 7
395 EE 4 doss notexis
LINIT -4

49, wa wies af Reg A 4 wnisn @ (eror
gegrees of freedom) 30 21 o Bl o yeiesr

(tremment) # fay wims wwesy  wie
{treatment degrees of freedom) a0f 7

1.4 - Sl

3 b 4. T

49. In a Latin Square Design the “ervor degrees

of freedom™ is 30, The “treatment d:gremi

of freedom” for: &ri&a mtmen! is
L4 5
36 7 S

S0 s [3x| + [2y] < 1@ awit

9x 4 4y B BEEE 58
|
33

g2
4. 4

50. Suppose that | 3x| + |2y | < 1.
the maximum value of 9x + 4y i is
11 B
3.3 4, 4

Then.

81, oF A o (standard fair dic) & 53 5%
T W ¥ W o o3 ma S 6 @
b il L
wiem T ¥ g siE W e B e
Aaﬂﬁmmﬁwﬁwﬁﬁﬁ‘f

A= X i w8

B { X w2 A m aed aw Al
o PLANB)Y =0

14

5.

52

s2.

2. PLARBY=1/6
3 PLANB) =144
4. PanBY =1/3

A standard fair die is rolled until some face
other than 3.or 6 turns up.  Let X denote
the face vahue of the last roll, and

A {X&sma}m = {Xlsa!: friost 2}
Then,

I. P{AOB)-=0

PIANB) = 1/6

. PLANB) =174

P(ANE) = 1/3

e X g Fmﬂrmﬁm{nd& il

e (0, 1] Y A {aniform on {ﬂ 1]}
G.B‘HFEH

2 = max (X.¥), W = min(x, ¥)# ?ﬁ

P{(Z~ W) > 1/2) w1 2 g

1.1/2 2. 374
3:1/4 4. 2/3
Let X and ¥ be ud uniform (0, 1) random

vatiables, Lot = max X, ¥) and
W= min (X, ¥).

Then PH(Z — W) > 1/2) s
1.1/2

2. 3/4
3.1/4 4.

2/3

. U Al e (Markoy clain) @ sreen

Wil (state space) S = [1,2,3,4) 7 ¥mm
s safe (transition pmbab:}rt}r matrix)
P'=(p,;) P omre 2 g ¢

1 2 3 %

/2 0 12 By
z 14 14 1/4 174 &
3|13 0 13 13
A1z o B d
o
1. Eﬂﬁ@ -—-—ﬂ . pé"zj =m
Tim
L
2 im0 ) f<e
"ﬂﬂﬂ
& _
3 el =a . Y =
n e



i z )
& lMmpy =1 )<

n=y

53. Consider s Markoy chain hawng state
space § = {1, 2,3, 4} with wansition
probability matriy P = (p. ;] given by

1 2 3 “+

iy 9 1 @

2|44 14 1/4 1/4 Then

33 0 13 143

4tz o 12 o8

1 ’!Ll‘l;pi _'ﬂ Zp&i =
A=

Z. lim p{m—ﬂ Zpﬂl{m

neaag

3. Jimpgt =1, Z_Pﬁ"} = o
' =

W g N
4 #lﬂ ez =1, sz:— <
4. 9% Xy, X, Xy vend vy g
e argfiss v (standard normal
‘variables) ®f o Frafaien A9 wn w2 7
Gl
1. LY ta-
B
3 H__'ﬂ_if;fz‘h_" .
B iy P+ ]
3' ':'?;ﬂ'l'xi}z i "'3:?
axi :

S -{,1

variables. Which of the following is trie?

. el }
I. W i -tg
JEfend
] S T

Ritaeay]

(Fy=a)*
© i

4-C-H

{i.i.d) werem

15

m{> 0y a=l w1 Hrrw %y, X, -

ax?
""!:‘fg"""{ Fiy

55wt Al B Reeh % 1w wew wAE ww

@ EEm % wwEREl wem {exponential

“distribution) # fHT FEN ¥ waw 8 ®

Wﬁmnmwmmﬂmmm
B PR e @Y o Gwrowm 2 M
n— m{}ﬂ}mﬁmﬁmﬁhaﬁm
TR
B @ 1 e s wieas {m‘ammum

'lke!jhmﬂ ‘gstimate) g 7

L R
==t

3:' g = E;"é:-‘i"{'ﬂ-?"m}t
| e

PR i

™

85, Suppﬂae l:hat the lifetime of an electric bulb

follows an exponential distribution with
mean @ hours, In arder to estimate 0, n
bulbs are switched on al the saime fitre,
After t houss, i —m(> B} bulbs ure found
o bein ﬁm-.::nﬁmng state. Ifthe Iiﬁhmes
of the other mi(> 0) bulbs are noted as
A rcﬁpenﬂwly‘, thf:n the
maximum hikelitiood estimate of 8 is given
by

i _Ef-l
E;-"IEI'I
m
m

3'( g EE =1 r‘{r{m—m)

4 &= I..-ﬂ mﬂﬂ‘-m}

- e s weRew Sy Aidd. random

'\"E’.ﬁﬂbi‘ﬂﬁ]' x;, x?: ...,;'F "H%ﬁ ;'&1, Hz}
-ﬁ?rmr {uniﬁ'}rm (ﬂ‘;, 8) distribution)

s W P A
.4 ﬂﬁi&%gz

W OW mm v i

'[m'!mll‘ary staistic) & ?

wmun%m—fﬁ

rn}

2, Mmk{ntmiﬁ%



5.

57,

57

4CH

3, Rk <n %fﬁqv—;ﬁt—ﬂ;

4. otk 1<k-:m%qﬂ*—f£ﬁl
Kimp=Hewy

Let Xy, Xz, oy be L1 unitform (0, 9,)
yariables, where 8, < 8 are unknown
paraméters. Which afthe following i isan

'Enefft‘t&r} statisiic?

i T f&r.w;:j! ki

L

Kim
. e any k<n

i =¥
Heny—Hwy

w i W

far any & wherel <k <

A~ N@ 1) —o< B <on,d wEE g

mﬁrﬂﬁsa{nﬁwfﬂmwﬁm#ﬁmaﬂ

AR o (squared Srror jous) & s uf ¥ ;
:f;ﬂﬁq (pisk) i 4 e waey %0 @

Lo k<o
S )

B kSR

4. kwaﬁgmm TR

Congider the problem of estimation of &
}:uuraﬁmmr [ o1 {ﬁn bisis f}f}s’ where:
'Jl'-vﬁ‘{ﬂ ’L) and — o < < oo, Under

squared error loss, X has uniformly. saller '

risk than that of kX, for
. k<d

2 O=<k<1
3.k

.l B B e (against all alernatives)

et wam 9 e (equatity of

-e%}wmmﬁmmﬁmﬂ
via Ry @t

P w2

T T e 'w#mﬁﬁfmmﬁ

Wil @1 g wm ot wrew (Between sum

‘of squares) T mﬁmﬁim@s - of
‘Squares) T 180 1 500 &) mraw . Pogdem
TP R

38

58.

59,

PlFyus = 1]
P{ﬁmz 1.6]
_ P[I?.;Lﬁ .-"’-5"23"&{.'
PlFou 2 25]

S e

Ta test the equality. a‘f’:..ﬁ’ms of 10 sehools
agdinst all alternatives, we take & mndom

sample of S students from gach sehool and

rate their marks ina-common meammanmn
“Between sum of squiares™ and “total sum
o squares“ are found to be 180 and 500
:cspectwaiy MWhat is the p- ~value for the
standard F-tesi?

I PiFias = 15]

2. ik = 18]

3. Plfyae= 36]

4. Plfase 2 25]

. o 7 fof uriﬂws ey {randam vecton)

X = e mraame {mw&tmnnu atri g,

Z-‘ﬁ;."m___ =

-:%tr af v o s | figst nr-mcipal

mﬁagg’nem} & uRe (variance) o B

I wwm*ﬁﬁﬁ%ﬂﬁﬁm
20 W oW 504 % sfiE w v R LG
4/3 sl Al

R R iR AR,

- 32damw Al
4, uqnmqafzﬁm’a%ﬂmﬁl

{“hecmm{wwmm el a four dimien:

mmmi sandom vactor X r&ﬂfﬁhs‘: ﬁ:mm
L i P

=l . B
B Al

IFw isthe variance of the first principal

component, then

L. w cannot axceed 5/4

2. vican exeped 5/4; but cannot.
Exeeed 4/3



3. vean exceed 443, but cannot
exceed 3/2 -
4. v can excesd 3/2

v urafeo afed (simple randon sample)
i o st}

T RN &t w1 e v & | oun

T g (with peplacement
sampling) 3 w2 meme 38 (standard
erfor).  sfEEr e
replacement 4]
Ll B SRR
1L 42

3. 79

2. 63
4 94

« A simple random sample of size n will be
drawn from a class of 125 students, and the
medn mathematics score of the sample will
be computed. I the standard error of the
sampie mean for “with replacement

sampling”™ is twice as much as the standard

error of the sample mean for “without
replacement” sampling, the-value of n fs
I 20 S
3.7 40 5y

HEMPART C

Unit =1

12 8
61 aft A ='(ﬂ_'. 0 .—-.z)ﬁ
TXTER B fry

@) = (x y 534 (g}-‘ﬁ At et
s

@ W X7

1. fEania wy {quadratic furm) O & R

1% st (second order partial
derivativesyd w1 sregy (mdtrix) 24 @

o Rt e (quadeatic form) 0 2 Ao
(rank).2 2,

S/A1RISEME—4CH—3A

; {withour
sampling) o wrw q o

17

61.

3 By ¥4 (quadratic form) Q %7 Tamw
{signature) ) :
4. Bt s Cquadratic fonm) @ @
?ﬂ?ﬂﬂﬁw (x.3.2) ® g o @
HEAT B

_ i St N |

Lot A =r-:(ﬂ a -_E)fan?:.l define for
\d 0 1

Ny el

.2 = Gy A G)

e = v A
Which of the following statements are true?
L. The matrix of second order partal
-~ derivatives of the quadratic form @ js

24 iy
2. The rank of the quadratic form Q@is 3
3. Thesignatuie of }h&@uﬁﬁxﬂiﬁ.f@r{g’ Q
5+ +0)

4. The quadratic form Q takes the vatue

0 for SORIE RON-2ere veetar (¥, v, 7)

éﬂﬁ @R F iy S TT FER W aitifin

Se={( ) €W | 22 4 3% 452 0 03
= ach RO e
1. & il afsor (Lebesgue measure)
e T Bl e e
% E 3 o wnmmst aftwr Ry (non-
empty open) & L
3. & u v (path connected) § |
& E 9 walte (contain) weh ok et
T e (open set) wr s G

62. Foreach a € |,

fot S =[G 2) £ WP | X% 4 37 4 23 < ),
Let B = ::ﬂéli_xﬁ'?*‘“ Which of the
following are trie?

1. The Lebesgie measure of £ is infinite:
2. £ conains a non-empty opet set

3, Ejs path connected

4 Every open set containing 5° fias
[infinite Lebesgue measure




63.

64

65

4-C-H

P @ @ @' 91/60 Wy sEim
(uncountable) § )
L RA {0,1) % uftwite o st 2

2. M {0, 1) % vfnfy wh west w1
3 N%ﬁwﬁﬂﬁﬁaw;ﬁnﬁt

subsets)r wgern
4. N2 wh repnnt w s

. Which of the following sets are uncountable?

I, Theset of afl mnenmas{rpm i m{a, 13
2. The set of all functions from N to {0, 1)
3. The set of all finite subsets of N

4, Theset of all subsets of N

.uﬁﬂu{:um(} |£E(ﬂ )}r:rm

FreiefEm ﬂ# #zwww%
Iwﬂmzlﬁm«;upm}{ 4.—;;

2. samnzmﬁzqum)}——%

nn
3, sup(d) =1
4. inf(A) = =1

Let 4 = [tmn(} I I:E(ﬂ )} Which
af the ﬁ:fllowmg Slamments are true?
Losupld) <4 = foralin > 1

A

g . S Y i
inff4) = o foralin =1
sup{d) =1
inf{4) = —1

Rad

N

AR CR) = (iR SR fvw s wam #

Rerd for was wea weew (compact set) K
%4 W faemmt € 5 £ (x) = 0 Vx & K°).
R glx) =e ' Ve R @ o Pt

FER A/ m e wa e 7

1 C(m)# A g FEd (unifornly)
s a9 e v () sepen waien &

2. CARYA fy - g R (phintwise)
HAe W A v () ggen e 2y

3. uRR COR) % v spen g ooy fREr
W {pqm;twsr: eevergent) E W T8
g Ut e atafg {uniformby
covergent) o g

4. L,{R}#wwh #mwm*a{’r
4w ﬁmm ?

65.

66, afz

66,

67,

..35-'5;;14&—-'

Let E‘;iﬂ,‘l ={fiR—~+ B | f is continuous
and there exists mmpm set K such that
f{x} D forullx € K%}, Let g(x) =

7% forall.x € M. Which of the following
i ﬂaimnmns are true?

L. There exists a sequence {£,}in C.(R)
‘sgh thaiﬁ, — g uniformly

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

3 _IF& saqumw in € (1) converges
-pumtmse to g then it must converge
unifarmily to g

4. There does not exist any sequence in
C.(I) converging pmntw:sat@ g

aln) = wWﬂ
bin) = '1'[}1””5@3 (n)
o) =,

1010
’FT At el @ e £ 7
. e n & fam a{n) > oln)
. TR WY WA a B B bin) > eln)
o s W oW a @ faw bin) > n
w9 7 e a(n) > ()

Given that

afn) = j?‘iﬁ 2%

bin) = lﬂmmg’m}

F{n} U:r‘lﬂ-

which of the following statements are true?
1, afn) > ¢(n) for alt. sulficiently large »

2. bln) > eln) for all sufficiently large =
3. b(n) > nfor a}f-suﬂiﬁiemly targen
4. -a(n) > b(n) forall sufficiently large n

F A

FilR = R, fx) = H‘i.ab ER B0

9 i f‘mmé’amﬁwmwm

A a7

I, aabaﬁmﬂm‘fﬁm&:aﬁwm
g At teompael interval) W WA
f amendt wme (uniformly contimiotis) &

2, wo L g R w wweh e (uniformiy
coPTinuo ) T aumwmﬁm
‘rﬂiﬁf{bﬂunded}ﬂf

/11 RISE/1B—4CH—3B



67.

- W fLdue b= 0% Ry R
mwh 4 (uniformly continuous) & |
4w f, ‘fkﬂmwirwa{uniﬁarmfy
continlious) & W a % 0,5 2 0 ¥4 v

#ofta (unbounded) # |

Let f: R = R be given by
) =riabeR b0

Which of the following are rie?

I, Fig umfﬂnnly continuous on compact
mtermh ol IR for all values of g and b

2. f is uniformly continuous-on W and is
bounded for all vatues of g and b

3. fis uniformly continuous on B only i
bh=a

4. [ isuniformly eontinuous on B and
unbounded it a = 0,b = 0

= [ mzd:mzﬁﬁw&ﬂwﬁﬂm

?ﬁﬂ E
-2 N |

4t ThE

o a5 oy 2
lugta:}t 1
sinfa) =1

6B, Let

a9

4-C-H

k.
&= ot
.thh ::-i"[he fallowing are lrue'?

L =l

db- R
2. & i a rational number
3. logla) =1
4. siifa) =1

Mo R e —— uRY

IRt (bounded variation) # werm 8.2
Loxe(-L1)% fr 2% +x+1

2. x€(~L1)a Ry tan(Z)

3 xE{—mn)w B sin (%}

4 € {-L1) % fog vl —22

Which of the fallowing [unctions are of
bounded variation?

19

70.

g8

71.

71,

Lo x*4x+ 1forxe(—1,1)
2 (%) forx € (~1,1)
3. .éit;-(%} forx € (~mm)

V1 =22 forx €(-1,1)

;hi

& aEaE Henst (real numbers) ¥ i xn
SRl (matrices) # wHwm @) Mn{ﬂjiﬂr
PRof wxt ¥ 2 9 yfeedn we @Y @
mﬁmwﬂﬁwmwm.

Jfg:%;; R Hﬂ{fﬂ]

I_. [ s {Imc&r} |-

2. famwaiy (difTerentiable) 2
3. f waa @ gy smwerl o
4. F amfreg {unbaunded‘_l 21

(A%, x)
I T &

Liet M, () denoie the space of all n X n
real mml::u&s identified with the Euclidean
Space ﬂ" Fixa c:alumn veetor x # Qin
R, Deflne £ M, (K) - & by f(4) =
{A%%, x). Then

i. fislinear

2. fis differentiable

30 f is continuous biit Aot differentiable
4. fisunbounded

Wmﬁm}r%ﬁ-‘ﬁ{}-]ﬂw:r
Qo A Prefte wwen & oy 4 w9 0 AR
W wE LR o B fny) = ¥ gy
SR R Wiy
L _fﬁﬂ‘wmﬂi
2 -wﬁmyERa‘im,fo{xyL
BX{O) ue 5w 2
3 Wﬂﬁy&ﬁa&%wa{xﬂ@
B e e

4 B w W g w2 f werr w8 8

For dny vy e B, let | 31 denote the greatest

integer fess than or cqua! o .

Define f2 B2 — @ by f{x ¥) = %2, Then

I.. fiscontinucus on &°

2. for every y € R, XHf{x.yJ is

_ continuous on R\{ﬂ}

A for every x € R, Yo filx v is
comtinuous on B

4. f iscontinudus at no point of B*



72,

i

73.

T3

74.

acH

drifim el (real numbers) @ w9 et
= (ﬂ1 [ T }mmzzﬂimm
{convergmt‘i ®m wEE s (vector
smm}ﬁ?ﬂﬁm‘ﬁﬁmra‘iifu 2
Bt [la|l =%2"a,| an afwfia
m&ﬁﬁ W EE e

I, V& desl s34 (0,0,.. JER
2 V =it Pl (finite dimensional) £ 1
3, V"&memm

(countable linear basis) & _
4. V 1w complete normed space 2|

Let V denote the vector space of all
sequences @ = (g, a7, ... ) of real numbers
sueh that Eﬂ“lani converges,

Define |-l : V¥ + R by |lafj = 52%}a,|.
Whmh of the following are true?-

V' contginis only the ‘sequence (0,0, .., )
V is finite dimensional

V' has u countable linear basis

V'is a complete ndrmed space

af v, ufes sl € o ufi B (fnise

Ll o

dimension) n # w wRw m {vector

spaﬁ)ﬁi??ﬂfﬁﬂ’ﬂrm“ﬁww
(linear transformation) 21 Frwer  wews
Hﬁwﬁwm[ mvaﬂue}tﬂﬁ’[e—a#%
@i 8 B ?

L T-1=0

2. (r-hyi=g

3. T=H"=10

4 (T-D* =0

Lmvmavmmsmawtmm
dimension n. Let TV >V be a linear
transformation with only 1 as eigenvalue,
Then which of the Fé-llumngmusr bie true?
[0 ==l

2. (M-i=q

3, (F=Ot=g

5, =0 =

W Ave (SxHuep @ Res R

fem Ax=0 3 zt # wie
{vcr:mr space): i {ﬁimmﬁanj ?a‘m )

Co e i _
Rmk{ﬁ“} <3
Rank(A*) 2 3
Rak(4%) = 3
Det(A*) =0

Lol o ot

75

76.

78.

;ppe

1'#?.-‘ ol

. IfAisa (5 % '5) matix and ﬁae dimension

ﬂrﬂ:ha sﬁimmsp&ue of Ax = 0 isat feast
tweo, then

. Rank(4?) <3
- Rank(A*) =3

Rank(A%) = 3.

B &i‘-{,ﬁ?'} =0

.nﬁMﬂEﬂq{ﬂ}?ﬁm Aar:.lr:ﬂsq ¥

I = afem -ﬂ’-&ﬁﬁ {minimal m:ri}rn:rmﬁalj
' frmﬁ;m ur (degree) Hw 2 8 wad

20 A sfere wew w i g
W 38w

3, mmﬂ—}xgz|mﬂ‘-—"fgﬁg

4, ey (uncountably many) stags
tmamx}dw@waﬁﬁ#aﬂﬁﬁmﬂm

I Lﬂit !'LE Mﬂ{%} be such that 4% = f'+'x';!-

Then
L minimal pa!ymminl oF 4 cap ﬁuh b
< et -Eh,graﬂ 2
1. mintroal: pn!yﬂmmal of A cer onty be
et degres 3
3. gither d = lypyord = =g
4. there are uncountably many A satistying
Lt‘ﬁahmw

ﬁﬁAWHXﬂmﬁ{n;‘:lhmﬂ%ﬁ‘m
= 78+ DRy = Oy, T Ly IR

nﬁmwfid{eﬂhﬁ mﬁtrm}fa,m

i 0B g M{mmmm}ﬁﬂ%ﬁ

B ), & Paiea ¥ R o e £ 2

I A‘n‘éﬁ’mﬂﬁna:

2. 6 ~ T+ 12n= 0,50 = Tr(4)

3. dP = 7d 4 12 =0, wals d = Det(4)

4. izf—?-,a.-blzzumﬁwﬁw
B mﬁmﬁw AP (eigenvalue)

Let:A hi:ﬂn XN mats (withn > 1)

'-'samsfwn,g _512 = 34“1 4 121'“1.;@ = | o TF ;RO
Wwhere Ly, and Oqe, denole the identity

matrix and zero matrix. of order n
réspectively. Then which of the following

statements ar&trm&"

A mimfeﬁ:!hée

6% — 7 + 12n = O where t = Tr(A)

@ =74 L1 = Bwhered = Det(A)
¢ R = TA 412 = Dwhere 1k B g r:igmvaluc

af A



7.

7. aefiE  gena (real numhﬂrsj 3

EX6 s A wm aBeeim e
(characteristic mt}iﬁﬂrm&l}
(x = 3P(x - 2)* 7 sbs AEAT (miniinal

polynomial) (x=3)(x —2)% %) s A

@ itk ffe W {Jowdan canonical form)
Co o0 8 A

300 0 0
03 0020
T I T S
i Sl
B0 0 0 2
T
/30 0 0 0 oy
0 3 00 a0
5 |0 B 21 8
RO (00 O A S
0 0 00 2 0)
60 0 e 2
43 06 0 0 @
03000 0)
5 |0 0 2 1.0 6
B i A S T
< -
LA N R T
1.0 06 b
3 600 0y
n g 2.1 b @
' g0 20 0
A s
e 00 B2
Let 4 bea (6 % 6 matrix over I with

~ characeristié polynomial

= {x — 3)%(x ~ 2)* and minimal
polynoniial = (x —3)(x — 2%, Then

Jordan canonical form of 4 can be.
00 0 @
3080

1 92 10

00 2 1
I T

N o R
0000
3800

3 2 1 § o

: B0 78"
006 0 2
g a0 0

21

2 8 0 0 0 oy
{6 3 0 ¢ o G
N ST R i
w2y
A& g8 e 2
L A
o e S ¢ T
0 30 8 00
PO L R N
Tl 0 2 0 p
00 0.0 2 1
W 8680 2

79, 4% G

3. G uiEs
h :.Gﬂémﬂwﬁmwfﬁ +)

78w e weRe (nner product sga::ej ¥

TR T G § R ) uf e
Voo afes o @ ofe fmetric) g
s witefae (topology) # e ey
S @ s (closure) ¥t £ Prwfon Sy s
- Freite F 9 wm e g 2

L 8= (89"

2 S=(sit
3. Span(s) =(5i)t.
4, : .. o {EE‘.L].LJ&

78. Let V' be an inner pmﬂuttﬁpmﬂn.*d Shbhesn
subset of V. Lﬂ't & desnote the elosure of §

in ¥ owith mmt ta the {epmr}ag}f mduced
by the metric given by the inner protiict!

Whmh of the fillowing statements ate true?
L $=(s4)*

2 5'?' i
3 SEnE = 4t

Unit -2

55 ﬁ##@ﬁﬁwﬁwﬁt
ﬁaﬁrﬂngr

G v %ﬁ WaE (cyclic group) #
S @ et (isomorphic) #1

20 T R i v M e & B B

G%Hﬂimmmﬁﬁmwﬂa
hammwpham}mﬁﬁﬁ it

Tl o &

T S WS (homirivial homo-
mdrphism) sfenfm & on wad 8



7.

Let G = §; be the permutation -gEOup of 3.
5ymbajs Then
G is isomorphic to a xubgmupr of a
cyclic group

2. there exists a cyclic group M such that

G maps homomorphically onto H'
G is a product ufcyc!ﬁ: groups
there exists a nontrivial group

homomarphism from & to the additive
Eroup {13, +) amenrmI numhers

&

B0, Wi f{x) = 1 mod(x— 1) 7 f(x) =

81

AC-H

ﬂmaa’fx 3) ® Wyw w4 gy s

tgw:‘ifgx]iimaﬁ‘r.?ﬁﬁﬁﬁﬁ
oo g R 2

l. SRa g

2. 5wy &

3 Sﬂﬁﬁamﬁﬁﬂﬂmﬁh
4. § s oo moed

- Let 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 following statéments are true?

I, Sis empty

2, §isasingleton

3. §is a finite non~empty set
5, §is countably infinite.

T ﬁiﬁ! Wﬂ AR {apm connected

sibse) QS Cwn £ = (2,2, ..,2,) © 4

AT AR £ € Y e B et R
ficaey 3R fanalvtic) e £ 0
Feafta gon ufy

L g foamr &y

2, 0 | fofteg (bounded) &)

3, m;#mzjﬂfﬁ!%*ﬁmﬂ
(Laurent series: txpam-.mnj
Emez . (H_ZJ] B W
m—-l —2,— 3,1*&15&,@::9“]

4, mmja%ﬁ'frqzjmfwaﬁamﬂmw
{Laurent series expanision)
Em%{z—z;} At aL, =08

Let £l be an open connected subset of .
Lé‘- {ziﬁ?'} Wil 3*-} =1L SUFPBSI: that

f:8 =+ € is a fanction such that fiinhgy is
analytic: T hm f m\maij'ﬁc on & if

L. f is continuous on )

2. fwhﬂuqdcden n

3. forevery j,if Smez @ (2~ 2)" is
Laurent series expansion of f at zﬁ
then @, = 0 for m = ~1;~2, =B,

4. forevery jif ¥ ep (z ~ z,} is
Laurent series expansion of f at z;;
then a., =0

;w#@ﬁwmft—fﬂmﬁﬁ'@um

(polynomial function) e & it

I W g g €.C ﬁf&qtaﬁmﬁﬂﬁ
HER (power series expansion) f(z) =
riaz—aY' Aon e wr n &
Rita, =021

2l f (2)] =

3P M ® T lm el f )] =

4. v w93 73 || CR ﬂw
[f2)| < Miz{* e

2. Suppase that £:C — € is an analytic

ﬁmmﬁan Then fisa polynomial it
1, farany pointa €'C, if'
F{2) = EF a,(z — a)" is a power
series expansion at &, then ap = 0 for
i’ll 1Eﬁ$t one

2, hm;zi-m!f'(zﬂ =-|

3. Himer | f{2)] = M for some M
i ftal < Mlzi“ for |z] sufficiently
large and for some n

3. 5w g oBT (open it disk), Roer

% 0ECE 3 D 7 Pisfs s o
mlﬁaﬂfﬂqﬂﬁﬁfﬂlﬂﬁf—u+
v, ol U g v e R TR

_ﬂﬁﬁﬁmﬂﬁ?ﬁ'ﬁﬁﬁ?ﬁéﬂ 4 flz) =

Layz" Se1 B s el (power series) &

-a’rf%mw#_hnﬂ

I, fdefis R

:H{IIE}}H{?} Yxe D

a5 fn € W | a, = 0) amite 2
B%ﬁﬁﬂﬁﬁw{QMdtﬁﬂ}?ir*m
a2 a e, jal=1/28 0

f{z}ds
I.'r' tx-&‘.r’ =0 gy

e b



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

‘Cand £:D -0 be an analytic function,

Let f =1+ iv, where u, v are the real and

-'Lmaginmy parts of . If f{z) = Ea.,.,z“ iz

the power series of . then [ is constant if

2
3.
4.

fis analytic

u(1/2) =z ufz}) vzeD ;
The set fn € B E‘u,, = 0} is infinite
For any closed curve y in I,

%ﬂ—% 0 ¥a €D with

fa] = 1_{2

84. f’mﬁﬁaﬁﬂﬂk%f’mmmgv

T

L. #f {a,}9it@ (bounded) & o gopd

fager wf@ (open unit disk) w
E,;'”agx s bt v e e

it T a,z* g fago e (open
unit disk) 3 @ 42000% we @) ufonfia
& ot aren fay) B 92 @i e
gt wr ot waa (power series
f'unmﬂm&} f{z] .-E; ﬂk_?k L

9(2) = BF byz* St sy P
(adii of convergence) 1 & & qomws
g w3 fagn wfem (open unit disk)
T S A (power series)

L cez® g afonfes R

o flz) =5 akz'*ﬁ’&'r i B
(radius of convergence) 1 21 o
O=[zec| lzl s 1)w fom o

84. Which of the fallowing siatements are

4C-H

fay} must convy

trie?
L.

IF {1y} is bounded then X apz
defines an analytic function on the
open unit di&k

If 55 ayz* defines an analvtic
fungtion on the open unit disk then:
1o #oto

and

IFfG) = X 0z

glz) = L by 2" are two power series

Functions whose radii of canvergence

are |, then the product f - g has a

power 5'.::'1:5 representation of the form

T ezt nnihenpen unit disk

H flz) = Ea ‘az " has a radius of
convergenee |, then f is continubus on

=fzec| 2 =1)

23

85, Freafoftea i @ = v # 7

el W gl wafk (compact
%T space) gaaERy (separuble)

aft {% wi (X, d) geemeiy
Bt {'ﬁm o fafte (digerete) -1t &
T

el e e gl R
oty isﬂesn&mumh}e}m il
Tl e wocfy wittalns W
{first cmlable tapological space)
o B 2

B5. Which of the following statements are true?

I
2:

Every oompdct metric space is
separuble

I a melric Space (X, d) is separable,
then the metric d is not the discrete
metric

Fvery sepdrable metric space is secand
countabie

Every first countable tapological space
is separable

86, u wifafas wife (topological space) X
UE aftem WYEA & owd o w27

1:

afE X\A o s 58 (nowhere
dense} & @ X H A w9 (dense) whm

20 X 4 A aee & X\A wE T e

3

4,

I

Uiy XNA W sl (interion) Re e ot X A
A | g i

URX H A wa o XA s
(interior) fae g

86. LetXbea topotogical space and 4 bea
non-empty subset of X. Then one can
eonclude that
L. A lsdense in X, if (¥\A) is nowhere

densgin X

(X\A) is nﬂ‘hfhaemdensc in X iEais
denss in X

Aisdensein X, if the interiar of
(X\A) is empty

the interior of (X\A) is empiy, it A
s densein X



87. Prftilien # & W d o wm om0

L. e it 0 (finite feld) w1 oy
W (multiplicative groupy srts =ir
{ieyelic) e &

L, s REE A (finite feld) w1 S

=R (additive roup) wdt o g £

3. & uE welta e W uRe a oty
TRy B 8

4. 9 wé e Wi w e W e T
e S (e Mjrmﬂw hu. fiekds
AR W) B ahaie e p

87, Which of the following statements ase frue’

I, The multiplicative groap of a finite
field is: always ¢yclic

2, The sdditive group of a finite fieid

sl WY eyelic

3, There exists 2 finite field of any

“given arder
4. There exists:at most one ﬁmm fizld

(upte isomorphisa) of any given order

88 W fx) € 2] w T HEAR {Hionic
pﬁlm:amm} B & [ e W
st S

:&E#mﬁmﬂwﬁﬁt
1 a#ﬁ{md}}umﬁﬁmmm
3. el (C\QIUT & & sl ¥
4, ¥ (Q\E) ¥ vt & w4y

B8..Let f(x) € Zfx] be & monie polynmmnial.
'Tﬁr:r: the roots of f
1. gan hal'ﬂﬂgm Finh
2. always belongto {ﬂ\@} WE
3. zlways beteng to- {E"q%}} g
#. tanbelong to (Q\E)

39.'%@%#%?}1%#?
g q,umﬁ’m T {integral dummn) o
ok VIR (subiring) A v gaien
{
a8 Wmﬂﬁﬂmwmmuﬁ
ﬁﬁnta?i%imdmm}mmﬁwﬂ
7 sEdE el o g gy
&y wgmgwmm{pmipal
ideal domain) & wmena 4 o iy
Tl o EmT
4. oF gREdw wer (Buclidean domain
ﬂwmﬁgﬁ%@mmﬁ“ﬁ?{tz

4-C-H

24

:!‘5 Which of the following siatements aré true?

I ﬁﬁuhrhagﬂfun integral domais is an

& _mlegj;al main

2. Asubring of a unique factorization
;.damﬁm (HFE} isallvp

3. Asubringofa prrlmipai ideal domain

 (PID)isaPID

4. Asubringofan Euelidesn domain issn

Eelidean domain

9. T G % B |G] = 96 B19® H wa K,

W 6wy o R e [H] = 129
K] = 16w =)

1. Hak=(

3. HOK # fe) .

3 HnK amde (Abclinn) &

4. HOK e (Abetian) 28 &)

95, Let e w groug: with |G] =96. Suppose
Hoand K are subgroups of & with [Hl=12
and |K] =16, Thda
L #HoK=(d
2. HAK =)

3. HnKis Abelian:
4. HinK s not Abellan

UNIT 3

S1. T e W [mmmgnjar matrix)
A=1+D+ U, 5a% L8 U wawr wd Pom
g (Upper triangular matriv) 1 29 Brga
w2 (lower (riangular matrix) Fmd fg
_-ﬂﬂﬁﬂfhﬁgﬂﬁ D o Rt s
{diagonal matrix) & Bom. wp #) aRy
Ax = b ww w1 i‘r‘rﬁ‘%ﬁmmm it
NI <1 8w nrw-don gt o
{Gﬂuw&ebﬂ-ﬂ iteration mﬂhﬂdi
4 = gt Lo g L2 A 2w
'_aﬂfﬁﬁﬁr (convergey g o & o i T

1i; -D"‘ (L+U)

'}'. -{B + L}"lu
3- -ﬂﬂf + U]'-i:
4 —(E = pyiy



1.

92,

Bi11 RISEM18—4CH—aA

Assume  that & non-singular  matrix
A=14D+U where L and {/ are lower
and upper triangular matrices rnsmmwly
with all diagonal entries are zero. and Dis
a diagonal matrix. Lot x* be the solution of
Ax = b, Then the Gauss- Seidel rt:mmn
mothod &3+ = gl g ¢ josi ) b e
with [|H]| <1 converges to 1" provided H
is equal to

[ =D"YL4y)

2 ~(D+ Ly

3. =DL+nt

4 —{L=-D)y

U AT awta € R %mm#%ﬁ
:ﬁﬁm q'ﬁf TR

m+a+_a XER ¢t >0Rwe snhe
a7 ulx, 0) = us(x), xER 73 umlu,

T HHTT: S S E S ey
Prerfafh ;

! ww e @l

Siz WWWW{E{JUH&& funiction)
i fewe for wnfw e @ v
U auieE (unbounded) &

Sy B u, vE wew G (compact sel) #
WE A 86 yedw B TS0 & B
S e IR (compact set) Ky © B
ﬁmﬂgﬂmﬁﬁx&&ﬁﬁﬂu(x.?‘}
B

mﬁsﬁwﬂmma?

I, 8w @ oty 5 s @)
2. 8, NS, 4w ¥

3. 5 emew @ sl S, e ¥
4. S et S b s )

s Letiabe a fixed real mmstant £ nnswdﬁr

ﬂm i"n:sn m'dcr partial differential equation
+a “=0,x€R £ >0 with the

mmaJ da;a 1(x, 0) = ug(x), x € B whers
Uy is 4 continuously differentiable function.

Consider the following two statements,

51t There exists a bounded function i, for
which the solution wis: unbnuhdud

Sa1 1wy vanishes outside a campnm set
thien f‘arnar.hﬁmd T > 0 there exists &
compact set K, £ Hsuch that
u(x. Ty vanuhms f'nrx € K.

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

25

93

03,

ufo, =1,

3. 8 s false and. §, 05 true

4, 5 18 false and 8, is also false
EFF& ulx, ) wdam

m :i‘: D<x<i,t>0

uix, 0y =145+ Lin(m ﬂ cas{mx)
u{ﬂ t) *a‘} ult) =2

f- .H-(;,:J#:
2 uG 1)
3, # %&j_-é.;.%_é_—:m?

LT [

il

(S8 I Y

If‘ u{Jq t} is the solution of
e rW,i:w::m:l >0

ulx, 0l =1+ x+ sin(m x)cos(n x)
u(l, ) =2
then

0"
=
[ it
i+
Ak
N
jin
¥
-]
j |
v
3

5
&
[

. T W W [0, o) R 5 s
ﬁ%w

Y= £ i3
AT TR ORRL
Lol [Plato)lde <o, @y
m{bnund’adjm
2 o -Il:r la(x)|dx < oo, &8
Iitﬂ;,‘.,..ﬁ,n X)) sfiErE A8
3, R iy a(x) =1, 2 #
1y ()] = 00 gy
48R limegaly) =1, ##’i}r
TR (monotone) g

- Assume that a: [0, m) =+ R i a continuous

function. Consider the ordinary differential

euation

¥(x) =alx)plz) x>0, ¥(0) =y, #0,



95,

4:C-H

Which of the fotlowing statements are lnue?

o1 [T laGddx < o0, then yfs bounded:

2. 1F [ latx)idx < o, then
im oo y0x) exists

3o Wolimg 2 a(x) = 1. then
ltma’—umf}'{x}l = _

4 IF limgp alx) =1, thenyis |
wmolsne

A W&ﬂvﬁ & Fram

?_21—?}"
--=3x—-iiy

%mvﬁﬁmﬁqm Oy & e A o wem B0
e sfmive fam e (asymiploti-
cally stable node) #)

. #fem g (anstable node) £

T M Ry wad) {mympmu-
cally stable smrai‘] 2

4. o g s (unstable spiral) &)

L3 bt
.

C-immcEEr the sysfem of differential equations
=2x— Ty

' 3x =By

Thcn the criticat point {il. B) of the system
is.an

1. asymptoticatly stable node

3. asymptotically stable spiral

4. unstable spiral

. hed e e

}- LA =0, }r{ﬂ} e y{s} 0

. firem iy e e B Preratem W

e 7

_'I} TR i [::bunt&hl}r wany) .
afirifs A6 (Characteristic vaiucs}i-'t

2. i o {mﬁumabl}" many)
% w2

3 MW.&#?@;W&MW
T ® s (0, n)E mw VA -1
R

4. il a4 ves g e

-mﬁm—m(ﬁ

) % |Vl
e #

26

97,

97

_3.. :':I =';" ﬁ? +_ ;

96, Consider 1h;§151umr—'L'muwllc pwi-}f;:m

¥ Hidy =80, 3(0) = Oand yin) =0,

| Which of the following staterments are true?

I There exist only murmzbty many
haracteristic values

‘2. There esist uncountably many

'aahm'aﬂmsuc values

3 E.nr.h chittacteristic functipn correspond-
ing m the. ﬂhﬂl‘ﬂﬂcﬂl‘iﬂlt witlug A -has
mﬂmﬂ} ['J'_;u Taeras in (0, @)

4. Bach characteristic function cerrespond-
ing to- the uhmmm&i:e Vislue 4 hag

exactly |V zerosin (0; m)

A 0 Hive w2 (simple harmonic
nﬂmiiatﬂr}ﬂﬂ ety I_’Hamrdu::man}

Hipg) = Eqiﬂ‘lﬁﬂm
FEiRE {Laj;rm@ﬂh} & Ty i
ko L-~mq —uq

2 L= gmit- 2?4 347)

"'-. ::-E- Fi .. E i

%o L=cmgt 42

4 L= ma®+ 50 + 30%)

The Hamiltonian for s qm{;&n harmmu:
osciltator is Hip, q) = E + -r; Thena

possible: Lagemgmn Eﬂﬂﬁpﬂ'ﬂdm}, 16 i
‘can be

2 b=gmat - Lt +34%)

= } 1

o R S & _f.'_ Ak | o ey

AW B g R e
"ﬁ'{ﬂ’=:-i:-f_'ﬂm N¢leydt,  Osx=xn
8

o ey o [SiBXCOSE, 0 Sx <t
TR KX p) = {cﬂsxs&u ti t=x=yq

L3 fhm trivial) 7 & 7
(i'HmJ ~1, neN

5111 RISE/8—4CH—48



3. s+ 1P -1, neEN

4 S@R+1P -1 new

8. The values of A for which the following

equation has a non-frivial solutidn
#(x) = J.f Kx)¢ldt, o=zysn

I Cns Dgxs;.t
wﬁmx{xr} [casxs*inr. t51~5ﬂ
are

S -
I: ('?l"i'g) L' REN
2 =1L neN
3, ~;~{.'11+ ¥ -1 neN

4 Z(2n4 1)~ 1 neN

99. wnE T

Plx) =4 _,; F_[cnﬁ:x cost — 2sing sint] L) dt

+eans?x, O<isn

v e A P o ey e 22
A v e B T wdEr wiiee

il (s

2 AER ¥ % R @ By

Licau ol b el iiE 4

3. AEH*WW&“&MM@&W
BT e vw & e g aii

4. -AER%@W&&M%W*;

T B

- Consider the integral equation

#0) = 2| feosx cost — asing sined (e)
i it} 4 4
+eos?x, O<xsw

Which of lhafﬂﬁﬁwmgmlfmnisﬂrﬂ true?:

k. I"mﬂwl & B a solution Mlﬁiﬁ

2. There exists 4 € R such that solution
dogs not exist ) n

3. There exists 4 € . such that there ave.
more than one but ﬁm;piy sy
sﬂlmmhs

4. There exists A € Il_ such that there are
infinitely many solutians

106. fb.-] = f ¥ (pdx, ot

o

HH

L

12

L L

y0) =0, 3(1) = 1% J‘ Yx)dx =08
& m{mm}%’
L 3x%—2x
L
| Bl
¥ :-f-xﬁ + 10x* + 437 .---;-x
The extremial of the furetional

1= f Y2
suh_}mt to: y(ﬂi} =0, (1) = 1and

f PR =08
o o3x?

2. Bxt =—9yf 42y
g
;:-;.xa___p.:x

-2

e

5 10x% 4 42t - -:

A = [P %y 2070y + y)lax

et y (og 3) =13 y(0) swiria 2, @
I T {admissible extremal) 2
1 4 —p¥ g m - ef*

The admissible extremal for

logs ) .
M= [ ety 2en(y 4
where ¥ (log 3) = Tand w(0) is freeds

bidigE 2 10—
Jie¥=32 4. e —§
I gy wEnE (Torward | difference

aﬁmmﬂ TH wER e & AU, =
Uy — U, ﬁmﬁfﬁmﬁﬁmmm
{dn%reme equation) @ wE amE g
Wﬁ%‘{unhnundﬂd:’%?

L. A%, — 34l +2U,,—»ﬂ

2 MU M, =0



3. &%, it 1748 + 2y =0
4, 47 Un-i-i—‘ﬂzﬂrn:ﬂ

102, The forward differénce operator is defined

as Al =4 — U, Then which of the:
following difference equations has an
unbounded genéral solution?

A%, — 3AU, + Wy =0

a2, + AU, 4 = u,,-ﬂ
844, — 280, + 20, = 0
AtlUygq = S 00Uy = 0

= dbad

=

Uinit —d

P03 v wearrie? afysod gt X 4 ¥ oa ey

103. SBuppose X and ¥ are wwo independent
exponential random variables with means
8 and 26 respectively, where § is unknown.
Whith of the following stalements ire true?

w0 % 28 B GalE @ s £ e A D

TR

L. 8 & i X+ 2V gufer &

2. Hpi8 =19 H 6 < 1% vy altgs
FEF o X+ 2w s
mrfemi—ger afiEv (Right-tailed tost)
wﬂmﬂﬁM{UMP}h :

3 Hpif =1 Hy: 0 < 13 urds adem
BB 2K + ¥ ot sl g
it (left-tailed best) wrEfE wd s
(UMP) 2

4 HytB =11 Hi @ # 1% sy o
@wﬂmmﬁﬁﬁm
(UMP) sl = & waen g

. X'¥ 2V is sufficient for @

2 Right-tailed test based on X + 2V is
LIMP for testing Hy: 8 = 1 against
H; f<1 :

3. Left-tailed test based on 2X + ¥ is
UMP for testing Hy8=1 against
Hyf <3

4. UMP test does not exist for testing
Hy:6 = 1 against H: 8 % 1

104 wwdt wwr G liid) zmfow

4-C-H

1}'Ill"h‘:"'rz.“r

,n:ﬂmﬁ'mmmﬂ
m&ﬂ:mmmﬂl %'l’é’ﬂ

'a:uumgfmw ¥y, Yo, o0 Vi ST He

Ny, o) @ o ek &) me 9w ity

28

104,

105.

105,

= 5«*134

mmx;wigﬂﬁmﬁqﬂ%Mzm

(X 1) (X5, 05) 0 {Xﬂsr) R

TR (ﬂarraTatiuu nn&fﬂm:nﬂrﬂﬂ'r

Lo > 39 %—-wm
-Fa,,,,.z'!tilwn zmm
CHPEIRIE o

2 wiin 2 3% R ST w ke £
B~ zm::m{;tf]w:mj

3 ne=3 EH%[{; < S #E W waa
G imﬂuﬁsﬂ ¢
(Cauchy varidble) #r

4. w2 3% foan rt e W
e Ea B

Suppdu that forn'= 3, X, X, ...

i Id = Nﬂﬂi*ﬂl}aﬂd 'I"T_,'!"-z, PR
are Lid~ Nz 02). Assutne I‘uriheﬂha:
the X;'s and the ¥ are independent. Let
r_be the correlation coefficient computed

from the bivariate data

‘:xii :lJi fxz.- ¥a)i i {xﬂ-}:&} Then

= "?;ﬂ has: F-L ey distribution (F-
distribution with 1 andn —2.d. £} for
alln =3

2 % has t o distribution (1-
distribution with n — 2 d. f.) for all
nzi

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

4. r¥hasa beta distribution forall n 23

o el we Xy @ X, wal sy ity

Xy are

(iid) R @ SRy Wi fo7 e
{probability mass function)

fo) =87 (1 -a)"* | x =01 7eis
Gelo 18 B8 domn ek 7

b Xy o+ 2X; v oute i
(sufficient statistic) &

Xi = Xy v ke aifsag &)
--x1+xﬂwmwwm

- XE X, v wuter wiRe 2

Let X, and X; bei.id. with probability
mass funclmn
fol@®) =651 - o= |
where 8.e(0,1).

s,



106,

106,

167,

197.

o Ld s

Which of the I's:rli-::twmg statements are
true?

.!1', + 2X; i5'a sulticient statistic
Xy = Xz is a suffi icicnt statistic

.Xi + X7 is & sufficient statistic
Xt ¥ xz is a sufficient statistic

31w s dew (i4.d.) Al o X
# ¥ SrEe | @ wWRHEE 93 (exponential
distribution) =1 wrer vt # ) ufr W =X+
;’:U Xj{z'+?;liﬁ_ﬂ‘!ﬁm#ﬁwﬂa

w BH)= 32
- S (0,13 % U nrnd (uniform) § |

|

2

30 WU s
4

- W, U srssafn (uncorrelated) #

Let X and Viseiid, e:;pnmmiad random
variables with pammm:r I Define,
W=X+Yand U=X/(X+V)
Which of the following are true?
E(iy=1/2

U is uniforns on (0,1)

W, I are independent

4. W, U are uncorretated, but dependent

A i‘\J_—

RIERE ST B AT {idantical
independently distributed) arefers s o
a8 R faw E(X) =03

VX = 12 @ 51 % 9w e 2 7

n

1
I, ;Z""ﬁ: s
=1

(mhw )
1 I
2, WZ pesh (P )
=]
3, nif'?;x' i (nfsar %)
1 .
4, sz}g i D N

=1

Let {X1}i=1 be a sequence of i.i.d. random
variables with E(X)) = 0 and V(X)) = 1,

Which of the following are true?

108,

C B R d(l) s iw}mﬂﬁ‘r

108,

=

1 : y

1. = » X¢ =0 in probability
= 2

J 1

2 =y X; =0 In prubabahty

=1
Tt

1
3. e ﬁ; & = 0.in probability

=1
n

I 5
£ ;Zx;’_ “ 11n probability
=

sz R (state space) € = (1,23} w

G e e B was o (teansition
mamx]

0 1/2 1/2y
(1;2 0 1;2)

1,.#"2 /2 @S
#1ufE  sien o e des
(qtatmnaw dfstnbumn] e {m,, 5, 1)

Frfie g

& e S 27 -
| A1) = 1
Lodil) =12
3. Ty 1}-'2'
4omp = 143

Consider a Marktwy chain on state space
5={1,2, 3} with transition probability
matrix P given by

S TR R W
=(1f2 0 1}2)
\if2. 1/2 0
Let® = (75 Tp m4) be a stationary

distribution of the Markov chain and (1)
-denate the period of state [

"Which of the
following statements arc correct?

L d3y =3

2, dl)=2

;i ?r-l:'.'.-_* I;*'E
4

=173

109, < wafiows w9 X0 v o By

X220, Y=0, E(X)= 3 ViX)= 9
'E(Y}—z‘# V()= 4
-mwtlm#%wmﬁ?
I, 0sCav(X,¥) <4

2 X <6

3 V(X +¥)=25

4 E(X+Y) =25



109, Let X and ¥ be two random variables

1. 2
H:'Eil‘ﬂr

e

satisfying-
A =0 Y20, F{I]-S V{.I'}::‘L E.{F}I
and V(¥) = 4.

Which of the following statements are
correct? ek

l. B<Cov(X¥Y)<4

2. E(XY)<6

3: V(X+Y)<25

4. B(X+Y}=125

ﬂ#}fﬂ?wz@ﬁrmm
7w g

S = {'1'_ sty =t

£3 0 nthéngme
'XEYE?I‘E £

P(X>0)=1/2
E(¥y=0
_.E*-‘.’F X, ¥i=9 ;

110 Liet ¥ dnd ¥ be two random variahles with

joint probability density function

o 2 -3
f(m);:.{# ifo<x B ":1
0 otherwise.
‘Which of the following statements are
correct?
X and ¥V are indgpendent
CP(X > El) = 12
E(Y)=
E‘w{-’t‘,?} =i

Sl e

111, aarer [0, 1] 8 20 Sl 5t 2y, 25000, X0 9

FH Letx, x., .

ACH

Mﬂﬂ&‘mmﬁﬁhﬂﬁxﬂawﬂﬂ
Gerort s e 4 iy ) we

st=—g(n -2 da

k: “dﬁ rsmnsﬁwﬂmxm
%:ﬁ'ﬁﬂiﬂ.ﬁﬁ T |

2, 10y I8 - deror 6 #1F gu 8 @ gt

wh

3. uR e ) oiem s i fem 05
Lol B R o i i
T | s '

4, sP=F(1-7%)

.4 Xz be 20 ohservations in the
ﬂﬂm‘.rad{ﬂ 1] Eet % andfha HTI.'EHrEﬂ.n
and the medfan nfﬂm ohservations, and

lets? E—E(ﬂﬁ %),

30

I, 1f15 observations are smatler than 0.3,
then & cannot excesd 0.5

2. s* will be maximum if 10 of these
ohservations sre | and the rest are 0

3. Ifall observatipns except one are
smalfer than 0.5, then % cannot be
smatler than ¥

4. T2 51-%)

uzwmwm,’ﬂﬁlﬁmﬂrmﬂn

HZ.

(I RE
dftrme WA we {Ei‘a‘mme distrioution
-ﬁlmwn] o el {hazard function) @

Bar gt & = A < p @ w REw A

Pysfabug 4 % 5w 2 7

1. s ey womiheE 1 @ uw
maﬂm&‘mﬁﬂtl

E.;ﬂﬁﬁﬁmlﬂﬁlﬁmﬂz
miksT 1 & e aEe ) dad v
Bt 2

3. T S Ry Ay e |

4 a2 t ven o7 Prem d aEel @
v L, @ Freie B om

ity Pl > 0) = % Bm)

Cun;tdcr a single server M}M!l queire
with arrival rate 4 and service rate i

Further assume that A< 'f'hﬂn which of

the f‘ﬂliomng stalements are true?

I, [Queue !ﬂﬂgth becames () in infinitely
may time: intervals wn:h prnhabthty 1

2 -Qucue lﬁngth hecomes O in at most
finitely many time intervals with

probability 1
3. Steady state exists for the. queue

4 Nl Pl >0) —::i_, where L, is
the number of customers in the system
:-Bl nLmiet

B F h g m ¥ wam 0,e) ¥ ofania

At dy e e (mean residual

:m«mm ﬁmmm; o hefm s R F

s wan (absolutely continuous) 2 B
#ﬁﬂr‘ﬂﬁ!%?

..ru ﬁ{ﬂ'&t - 1

. ] '._F: |V L 5
2o mit) = mi;.ﬁgl?ﬁ = fort>0
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114,
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absolutely  continueus.

3. Ry shetera qo wa we | >0,
el wEwalet wes gt Al oW
mft) &1 wE-ERe A

4 =z mnwmw-qwrm&; B
AT G wert & al it > 0
@& By ithmt) =1 ghm)

Let F, handm hcths.: ifetime distribution
Function, the hazard funetion and (he igan
residual lifetime funetion respectively,
defined on [0,o0). Assume that F i
Which of the
fnilswing siteiments are trie?

_f h{t)dt =1

5 mft}:tlf S T

T fort =0

3. mit) is strictly mercas‘]rq, i i the

I:f'enw:«dm’t:ibulmn i -::xpnnmm] with
mean >0

4. h(E)m(t) =1 forall L > 0 if the
lifetime d:s:trihutmn 5 exponchtial with
medn A >0

uﬁmﬂﬁwﬂgﬁuwwajaw-ﬂs
o 0.5 2

) wﬁmzﬁﬂaﬁﬁ-ﬁmﬂm

2. WEERT 2.5 9 oid el wi

3. il 39 wn B i

4. w28 i el

In-a data'set with mean 2 5 and standard
deviation 0.5, '

the median must be: bigger than 2.5
the median nust bf: smaller than 2.5
the median must be smallfer than 3
thie median. mist b bigger than 2

A =
i

w4 wEi-amr A owa g
HEE A W Rl (with replacement) 2
HEH o\ Amfoe  ufies  (sinple
‘random: samplej formr ) =w wiaayt & ofter
wud @ E w9 Pelm Bmowe sw

w&uﬁﬁa#aﬁ«ta&-ﬁﬂﬁzﬁ#ﬁﬁ

SETIA ¥ v urgitew wirest Bar ity gn
ﬁ:ﬂﬁﬂm%ﬁiﬁﬁ%&w
ﬁm L o
- {F F F)/2 B o {variance)
{2::1 + 3::3}!5 s ¥ s ¢
{2:2, + ng] fS #_mur ¥ s #y

31

Srandom

= &

nmw 7 #1
e ff; 'i"z.fz}fs R
(2%; + 3%,)/5 % wory fpuR|

1IS, A satistician has: drawn a ‘simple randoim

sampleof size 2 with rqyrar.:mmm from 4
boys with disiinct heights, Let &, he the
sample mean of their heights.. Then,
another statistieian has deawn ' simple
smn-pfr: of shee 2 withow
replagenient. from thoss 4 boys. Let b
the sample mean of their heights, Which of
the following statements are correct?
i. -{x, + rg}f;‘ has larger variance
than that of (2%, + 3%,)/5
3 .{ft + 2%,)/3 has farger variance
Iha:ﬂ that: ﬂf{ﬂxl + 3:?3]!5

A +E?Jj2 his sinaller vartance

than that of {2::, + 38, 1/5

() 25,)/3 has smaller varianie

than thisl of (25, + 3%;)/5

Li6. i wffe gy I,iww.hssfclasmﬁcmim

problem) st frar #ifm. sl 31 wied
a‘ﬁﬁmﬁnmﬁuﬁmﬂﬁﬁ

L = L 1 e e
5100 = { ~ otherwise

2% if0<x<1
fi&)= [&. uthf.lrwise
¥ @il e @ oy T W
it ﬁm1wﬂﬂﬁaﬁwf{dmntm}§ i
Qﬁﬁﬂ“!xﬁ?iﬁl’[ﬂ’iﬂﬂ#ﬁﬂﬁﬂ’?ﬂ(ﬁ%ﬁ
x<1/2% wmﬂ#mumtaf&
S T ﬁﬂimﬁmmé? '

{Bay&s -:&Iassr[’mc] &1
By >y @S U A e 2
ﬂﬁ‘ﬂiﬂﬂzﬂ?ﬁﬁwﬂﬂﬁﬁiﬂftl
Hﬂ':m—n; s}a‘rﬁm!rtrarﬁmﬁmm
ﬂm&mté _’gl

- s-.-i.. h;:

116, Consider a two-class classification: problem,
where the dﬂﬂ&!ﬁﬁ&ﬂf the twa: competing
classes are > given by

filx) = [-ﬂ_.
o

fo=sx= 1
otherwise

fo=x<i
otherwise
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Let my and m; be the prior probabilities of
these two classes. Now considera classifice
&, which classifies an observation Xt class
I'ifx < 1/2 andtoclass 2 ifx 2 1/2,

If7y =15, then & is the Bayes classifier
Iy = g, then & is the Bayes classitier

il ol i

Ifmy =1, then the averape
probability of misclassification for 8
is 378,

wert N (g, 0%) B0 ue ) e e i
Al A WX N Xy Rp e
g ot 2 s e 2 6%
Rvareyar spavs
Lix=4P L{#F-xi’
lap:= 1 7

| s
b>a>0, ﬁmﬁmﬁmﬁﬁﬂﬁmﬁuﬂﬂﬁ
nw Tyt ‘urgfew w W dudl g we

(etmulative: dmnhwmn function) # Frefn

zﬁvﬁraﬁﬂ‘r R

b e m_ﬁ-_m_: = 1 &1, w959
Rearvaren s 3o &

2, A
Guayla) = 1= Gy (b) = 0.0258 o
ag Wl wier 95% Myarnan aowrst &)

3. uﬁwmwﬂiﬁ%ﬁmmﬁw
& /e b e

b—a=(n~3)log: @ vge v
4, o Gﬁ 1Eb:f G",-;{a]—ﬂfﬁﬂﬁ'f
lop ST R G50 § S

st st (1~ 1) (2~ ) rmy

Lt Xy, X5, Xy beiid, N{y,,u""}
wariabics, whm i and o both are
unknown parameters. Consider a
confidenee interval for @*, which i is of the
form

taa = [REEDL BE T

h}abﬂ ;
Let Gy be the cumulative distribution
function of a chi-square random variable:
with n degrees of freedom, Which: of the
ﬁ:fllmmg statements areé true?
- Itis possible to find a 95% confi dence
interval of the ﬁmﬁ .* L where ab = 1,
2 G, (@)= 1- u_,ﬁﬂ '0.025,
‘then ft is the shw!:sl 95% confidence
mmwal

Wy <y, then & s the Baves classifier

3. 1Tt is the shortest 95% confidence
imerval, then a and b must sm;sfy the

condition b — a-= (n = 3) Iug-

AT G W) —-Eﬂ‘i {a) = 0,95, then the

expected length ﬁfafii% confidence
interval of the form

fapis (n—1) (;. = E \ et

118, ¥ Fyu

118.

A A Baxyn + 8
YJ = Bixyy +ﬁg-‘52z +#;1‘z:| + £
ﬁl'-x?s'l + oy ﬂ?._xx'.i T &5

A8y 80 3 N0 o) w7 ara 295 sy
mﬂw*iﬂ{ud]fﬂm :

Xy ®ia X
Det [Xay Xz s | DRy Es #ifm fis
Xy

- gy Xy
(e By B2) 1 g e o (least

siquares estinrae) {ﬂt. ﬁzﬁs} £ *"‘h
J,_,-Fa.-f; &R ‘El
1. (,91 B, B3 JuRem (unique) §I
2 Ei-tﬂ}af e A e
s (BLUE) 52 #F o
3. E'ﬂ‘l fiﬁ; ki m W T
:m e (UMVUE) T, 66,
; .

& By DI 8 A e
cargalafen sign BLUE # o3 s
m. wRr aEhnfes siean (UMVUE)
Py

b the linear model: _
h=Fxn +fhxg + fxa + 4
Yo = Bixay F Paxay + fisxge o+ £
¥y = Bixgy o faxgy + faxan + &y,

[ e [
Det Xz Xpa Xl 0,
3y x33_ X3z,

Let (1, By, B ) be the least squares
estimate of (B, By, B3). Let 'flr'fza £y € R

I U‘?L.ﬁ; 53} 5 unigue
2, 3% P isthe bost lincar unbiased
estimate (Bl L,P’}ncrz,,, £



119,

114

LCH

3. Xiag 181 1s the yniformly minimum
variance unbiased estimate ﬁIMW.EE]
GfEH é iﬁ!

Ties £, is BLUE but fiot UMVUE
ﬂf T by

9 Wl #d # &5 X ~ Binomial (n,p),

waf O<p<IT92 Tne (012}

S o e A = 0 9 e X

T S (degenernte) &1 A% now d

9c7 (prior distribution) wwg Wy % -

ibﬂﬁ]ﬁ{%iﬁﬁbﬂ)#ﬁ%mm#

Gw s e

1. n st v 4o (posterior distribution)
it A 8, ey e A Al 8y

2 X=085 % nw e g
A (1 = p) s o et A

3. p=1/270 WM e wiven
(Bayes estimate) =1 w (hias)
(A—-m)fz &1

4, nﬁﬂmﬁﬁmm{mw
et (unbissed) ST X /p 9
e Wi ey

We observe X ~ Binomial (n, ) whsa-'c
0 < p < 1is known bit n E{ﬂ,lﬁ,

an unknnwn pRrameter, Note that wimn
n= 0.X is degensrate ar . ?pr@ac that
nhasa prlur dusuabunm which is Poisson

with a Imuwn mean 4> 0. Which of the:
'ﬁ:ﬂqmng statements are cotreet?
l.  The posterior distribution of 1t is also

Patsson but with a mean different from

A

2. If X =0, the posterior distribution of n
is Poisson with mean % (1 = p)

3. The llayea #stimate of n has biag
(A=n)/2Zwhenp = 1/2

4. The Bayes estimate 6f n has. larger

Yariance than' EHE yariance af the
unbinsed dstimate Xp

a3

12075 Rufred sl ws (rwo-sample

120,

location problem) wv far #fit fred waw
7 fillg ¥R (population) ¥ w62 8
Sharey fomy At &)

=4 wfie 37 wew

Flrig) = Fla—8); t=1,2% wats F
mﬂmwmmwmm
gied o Réw wRes @ it Ganks) wr
ﬂﬂmT%ﬁﬁhﬁWﬁﬁﬂﬁpnﬁw
wﬁmmﬁfﬂ

HF;# m‘ﬂﬂwm

I ﬁﬁm:"wﬁmww

i ﬁ?ﬁﬁ?ﬁﬁﬁﬂ‘ﬁﬂﬂﬁﬂﬂ?m
. uREm R

a. Twﬁﬁamﬂ&ﬁaﬁfﬁ%i

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

Consider 4 two-sample location problem
with 6 and 8 observations from the first and:
second populations, respectively, ‘?mpw&e
that the distribution of the i*" population is
F{x,ﬂfj = f' (x Hﬁ i = ,1 2, Whﬂl’ﬁ F b4
ﬁmdm ato. E}efne?"as thie sum of the
ranks of the second sample in the combined
sample. For the problem of testing
Hﬁ 31 A a-_ﬁ__ mg&mst Hl El i ﬂz, Wh“:h of
the following statements are true when all
chservations are independent?
I. Tis distribution free under H;
2. Itis appropriate o reject Hy when T i
sl
L Gbawwwd wﬂu;: uf T Lsﬂ;ﬁm be 83

[ For ROUGH WoRK |
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