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4-AH

HATRTMPART A

A sl Bys i va e O R affomad
o & qagly 3an gow w@ ) A ®
s gEEY @M ¥ 8 e and & e ae
v e w6 & slaw ga@ woew s
21 B#® @ mawy d@ut ¥ 13 e smd
f ook a8 2 Mie wa &t Qla "o
YRR BN # | SN IAE B § feae
fire arg 4 < g O we e

1. .30 2. 29

X 3 4. 28

Aand B move clockwise around a cirele,
starting from a common point Q. A takes
2 minutes to complete a round but re-starts
after a delay of | minwte. B takes 13
minutes to complete the round but restarts
after a delay of 2 minutes. How many
minutes after they began would they meet

again at 07
1.-30 2. 29
3.31 4, 28

e ®en & dteg el sefeai 2) sw
war & ama el fen sfe wmad ¥ 2
44 & @t 9 ot Fsfeai & 5 fa e
ygrd &1 Har s gs ard Rt oF
?mﬁ?ﬂﬁlm#qﬂﬁmﬁﬁm
1. 19 2. 29

3 17

Fourteen of the students in a class are
girls. Eight students in the class wear blue
shirts. Two are neither girls nor wear blue
shirts. Five students who wear blue shirts
are girls. How many students are there in
the class?

L 19 2 29

2 17 4. 4

L crard @ s el o) agfos ey @ @
At A atsr v 2 B2 oee # atwa
erard gy 47

1. L6 2. L4

a. Lf3 #:- L2

3.

4.

!

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

1. Li6 ' 2. LA

S L3 4. L2

v ae-gd @ s @) gf gl @ Jum
ﬂ?mﬁltﬁ—ﬁv—ﬁﬁmﬁléﬂm{ﬁm
aa B @ wie, 9 Ffbem #5 Paw 2
ffec @5 & 4 Paf. & @rg 98 gwa
gigw e 21 gof gf &1 amn ww
S & A8 GH gEas, ved gEe @) o
aaifis 9 4 ol wd we war 3 @a

|
ofl faen 22
1, 21 fmadL z 30 fnd
3. a2z feaf. 4. 50 [,

A long-distance runner finds a water
station after completing }th of the total

distance. After daverinﬁ another %rf_t of the

total distance he gets medical-aid. Another
runner joins him 4 km after the medical-aid
station. The second runner stops 4 km

before the completion of run, covering. iof

the total distance. What is the total
distance?

. 21 km 2. Akm

3. 42 km 4. S0 km

UE w # oA wRy @ wa R osnid
2

0 +
50
40
30
20

10

& By Atwa =grd 3y 27

1. 3042 2.
3. 1043 4,
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Movement of a car with respect to time i3
given below:
o
=1

A

R e R IS

T

The-average speed of the car is

. 30.42 2. 2043

3. 1043 4. 2143

vE do9 @ wa R ¥ o1so el s
Tis000 @1 darer dmm ) Al gede Al
® wn A & T oso w1 dwd e
afant & ot Bl aiftm 3 sl 9w R
Feee wud @1 dhua whar

1. 7450 2. 7500

3. 7550 4. 7600

A fuel station sold diesel casting 215000 to
130 persons on a day. If the fower limit of
sale to a person is ¥ S0, what is the
maximum amount in rupees for which one
person could have purchased diesel on that
day?

1. 7450 2. 7500

3. 7550 4, Tai0

st (2017, 2017). (2027, 2027) aite {2047,
2017) ?gza w1 Prga o1 dawe 2

1. 2017 2. 100
3. 100V10 4. 100vZ0
The area of the triangle formed by joining
the points (2017, 2017), (2027, 2027) and
{2037, 2017) is

I.2m7 2. 100
3. 100v10 4, 100420

If Sangeeta’s daughter is my daughter’s
mother, then how am [ related 1o
Sangeeta?

. Son is the only possibility

Son-in-law is the only pessibility

- Daughter is the only possibility

. Son-in-law or daughter

b =

L

9. ar gwy M, M, M, M, a% ar e

FuP s Foum nlemar 9 & Bemd
Ye-gEt | gl avs a0 B ogn 4 F

A N @ R A embw g 8 af

uels aud A e wonr v aaar & ety
M6y v @an avmad =waar 2, e Fy w1
duwl fw faan 4 27

M,
M,

oA L]
w E

My

is

1 gd 2. gav-gd
3. F—qfray 4. T

Four males M, M, M3, M, and four
females Fy, Py, Fy and F, are sitting around
a round table facing away from the table
as-shown in the figure below, If each one
moves three positions to his‘her right and
then one position lo the left, then in which

direction does F, face?
LN L ]

Fa M,




1. East 2. Moérth-East
3. MNorth-Wesl 4.  North

10, ol il vt Relim o) sy vl

@t a-puly adft ) AR Rl e B
Wowlel yam we wwan e el o
sl X @ 9 e waar 2 oing ale
a4 un et & us oW oem Ban
dfega Al N 2 A= et T g v
Wy wE ) e, ofaa @ wia s
Hll weT wear 2 st afa @ o
wel & Ty Prgga sen aife?

1. wmieam 2z ol

3. =0 4. wig it

10 Prof. Murthy likes to let her students

choose who their partners will be: however,
no pair of students may waork together for
more than seven elass periods in a row.
Alice and Bob have worked together for
seven class periods in a row. Calvin and
Denny have worked together for three class
periods in a row. Calvin does not want to
work with Alice. Who should be assigned
to work with-Boh?
. Calvin

3. Denny

2. ‘Alice
4. None

11, a4 Raanif¥al @ wig W, 26 Raeid) e 24

el meala oty 24 Reardt ae dad
B 91 @, 8 €W Al mewld @ 12
wald st fede oHt. sl s det a@a
ad & et faard & ok Beee

sl Rad &2
1. 1 . 15
3 #ig A 4.7

. In a group of 44 players, 26 play hockey,

24 play football and 24 play cricket, Eight
of them play both hockey and football, 12
play both football and cricket, and 5 play
all the three games. How many play both

hockey and cricket?
15 |ﬁ A
3. None 4.

12. fray wan 2,

4-A-H

(@) =a Ef-a{::- 0

=ﬂifa_sﬁl #1d areafis s g @

12,

I3

w9 aols oiw x oty y® fay
(ey) =G (). a8 P #F st ow
afrard wu Qw27

L ax>0atiy >0

2 {r<Bandy<0)orf{x> 0 and y > 0}
3 {x=0andy<D)or{x=0andy =0}

fr=0jorfy=0jorf{xr=0andy = 0}

i

It is miven that

(@) =aifa>=0

=0ifas< ﬁ} for any real number a

Suppose for two real numbers ¥ and ¥
() =G1ron. Then which of the
following is necessarily true?
lox>0and y=> 0

2 {r<Dandy <0}orf{x> 0andy = 0}
3. {x=0andy <0}or{x=0andy = 0}
4, {x =0}orfy = 0}or{x = 0and y > 0}

Us W uF e wgeilee ale gwe
gezor @) wuen frx F qurdf ol 2 aga
ufdea @ew fea sw f saatsa whysm
qad A gt A warar 22

2. @la
4 G

13. Number of times a research paper is viewed

and cited is shown in the plot. In which
month was the percentage increase in
citation more than the ‘double of the
percentage increase in view?
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15.
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1

i 4
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Cian. -r- : "']
o T TR T ]

Ll M'u'TnJ; \“']i-;_‘/

. February 2. April
3. May 4, June

Rawr ot & #Ya wr RAeey aad g 22
g.1, 025, 0.3, 02,05, 06, 0.3; 100,

04,1.0,1.2
1. 105 2. 085
3.078 4. 0.65

Which of the following options is the best
choice for the mis-sin_g number?
a1, 825, B3 G205, 006 03, 0.9

04, 1.0, 12
1:1.05 2, D85
3. 075 4. 0:63

Congider a number 54 expressed in a base
different from ten. What is the base of this
number gystem if its equivalent value in the
decimal system is 497
|
3. 6

R
4 9

fran v @ (@ avgan RBwes 7 27

A=

B4

B

b6. Which of the options is appropriate for the

blank space?

7 |-

X =

?-W "ﬂ
17. s 4, w9 wianifsa dawa (ade wn

apfada) den wa Aaws (ad vd wmE) @
srure W #7

a2
5 &
1 E‘I‘l‘ 2 E‘]‘I
3 5 ar
| '_IE T 4 =



17.

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

18 &l Rl o6 wwa w wEdag w29 W @

i8.

5.

19,

4-8-H

F oAl ggat W0 e gw v @ wifaea

E#'m{mﬁiﬁ.ﬂ’tﬂﬂmw

& U g Fe & uifiear g @7
12

17

G =
e s
25 ey
Two students are solving the same

problem independently. If the probability
that the first one solves the problem is E
and the probability that the second solves
the problem is 2, what is the probability

that at least one of them solves the
problem?
17 19
i. = 2 =
231 23
& = 4. 7

g W5 w) ool & freror s
m#ﬂ:ﬁﬂummﬂm
durd ge cow® € | ]

wg g sl o9 g, qud 9o ¢ wig
25, awad & walR)) wdh alv oiah

ged @ §w ¥ 4% gro oy o ad and,

gft 7 &7
355 - 368
1. T"'FL e 4
375 285
e e A
A ball is dropped from a height of 100 m.

The ball after each bounce rises vertically

20,

by half its previous height (This means at
the first bounce it rises by 50 m, by 25 mat
the second bounce dnd so on). What is the
vertical distance travelled by the ball
between the first and the fifth bounces?

. .\—m 2, —m
2 2
a7s 385

sciei vl et

Gk

afy =t

oy

{araar

-

et
!
’.
I

20. Three semi-circles are drawn inside a big

circle as shown in the figure. If the radius
of the two identical smaller semi-circles is

= th of that of the big circle and the radius
of the bigger semi-circle is twice that of
the small semi-circle, what proportion of
the big circle’s area is shadad?

11 1z

b= .
12 16
13 13

3 = 4. —
16 14



ATMMPART B

UNIT -1

21

21

22

i

12

= E! F*&ﬂ;t’fwk_“‘w:p:-‘ ‘v}\lv—_ﬂ .hl-‘_ ik

A-AH

R (8.} e [b,) ol wlews

"I'uﬂ'

numbers) W THEE SEN (monotone

sequence) ¥ 5 O Yag b,  wfverd

{gonvergent) ®% T 9 Feafafan § & 29

il o R i
i Euﬂﬂﬁbnﬁ#ﬁawﬁmmtr

2 T, T Th, 506w & on gn i €
1 {a,}7 (b, ) <t oRés (ounded) ¥
4 {ap) 7 (0] N 9 o & 0 0@ wReE
founded) #1

‘Given {a, ], {B;,) two inisotone sequences

of real numbers and thit ¥, by is

convergent, wﬁ!{i‘r of the: fﬂi!ﬁmng is trie?

L. Ea, is convergent and X b, is
Seanvergent

2. Atleastoneof Loy, b, is
‘convergent ‘

3 fag) is bounded and {b,} is bounded

4. Aleastonie of fa,), (b is bounded

wRi Hensl & wes o @ % wsE e
A Mﬁﬁﬁfﬂﬁt—‘ﬁ‘m s §
P a8 et @

.-s=[(xy}ix3+y = 5. n € N
X EQ @y € Q)

L 8§ & uREE aRe (faile non empi)
UsEea 2

2 §Erig {Mﬁmbiﬁ} T

3, S  (neoumabibel £

__—;—~——“'.- EORET tewpt:.r}?l

LetS = {ta)a? 22 =& _wheron g
Nandeiffh&r xE Qwﬂr}rEQ}
Here Q@ is'the ﬁ'(ﬂ‘t‘ retional pambirs and

l!'mfnﬁumng is true?

5 isa figite nan emply set
§ is countable

§'is uncountshle

- Sisempty

23 srprit fan} B e @ ity fear i §

al_lr

A= {_1]" C](Iﬂui < _;_) Gl =

=

ﬁ"-‘rﬁzf&-‘rri\‘ R R e
- lim m:prfis.-_{'

2 iih*hﬁf;ﬂ.,, = coo
limag=vZ

4.' SU"F._'rﬁ_g-'= V2

23. Define the sequence fa, ] as foltows:

Ly

oy = 1and far

A2 Lay =0 )l + 2.
Which of the totlowing is true? '
I linysepa, =2

Hminlfa, = —w0

lim A= Ve

supa, = V2

B

A8 {x, } swafns doms (real nnibers) B
W SFTER 399 (convergent sequence) T
bn) amals St @1 0w R ﬂiﬁ
(b !’ﬁﬁd sequence) B w Trafd 4 R

ﬁﬁﬁf P &7
i:,rn + J’w} u!‘ﬂﬁ?mﬁ- i
{xa +_y“}_- vitEg Ry
Xn £3) 1 W R Rl e
(convergent subsequence) 1 £
x +_ﬂ;} Lol o B o i o
(Bounded subsequence) 8 2

e fa ..%

24 i {:r“} is w conyergent .wquettm in M and

25, wanr log(2) =

{3} is & bounded sequence in &, then we
can Gﬂtiuludﬂ Lh&t

e b s -..mwr.::;;mt

2 et po bﬂ“ﬁdﬂ&

3 fx, + y,,i has no convergent subscquence
. 4, + 3} has no bounded subsequence

'1- B i
Lo ) :

7 h o wEne
i ¥
# x"*"ﬁ'iﬁ'f T

& zmiﬁi i ﬁrﬁiﬁl
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26.

27

27.

4-A-H
5/11 RISE/18—4AH—2A

The difference

LoD

1
log(2) _Z-zn -
n=1

less than 0

1
2. greater than 1
3 1

less than m
1
4. greater than ma—
i

fxy) = log (c0s? (X)) + sin(x +y)8
& L fCuy) @

-:ns-l::;‘:"z]-l

i 1+5in"’{u"z.} = Gosbet )
oty

3. —sin(x + )
4 cos{x+ 3)

. Let fix, ) = log (r:.i:rsz{.c:"2 ]) -

sinfx + ).
a4 3
Then = Ezf(x, ¥) is

cos{eX}-1

o) oS + )
2.0
3o —sinfx +¥)
4. cos(x +y)

I AB #=7 ageiy (nonsingular) sh
2. AB w7 s=mraiy (singular) g |

3. BA ww iy g

4. BA w7 gummmefty i

Let A be a (m x n) matrix and B be a
(n x m) matrix over real numbers with
m < n, Then

L. AB is always nonsingular

2. AB is always singular

18.

28,

29,

29,

3'!]':

3. BA is always nonsingular
4. BA is always singular

e A arafds wwnsl (real numbers) # il
(2% 2) sms &1 ford g Det(A + 1) =
1+ Det(A) wm & & Prfofen § & g
frnd Prasesn & 2

I. Det(A) =0

2. A=0

3 Tr(d) =0

4. A zEEly (nonsingular) # |

If A is a (2 % 2} matrix over R with
Det(4 + 1) =1+ Det(a),

then we can conclude that

I. Det(d) =0

2. A=

3. Trid) =0

4. Ais nonsingular

el B P

lox+2-%*+3 - xy40-y=6
2:x 412243 xy+1:y=5
lrx=1-x2 40 2y +1-y=7

& A A T W R 7

L. &% 2= ulm wearsd (rational
numbers) # #;

2. hd A gmiae waaa {real
numbers} # #j

3. TP g wfuy g {complex
numbersy # 2|

4. e 3 v 9 &

The system of equations:
lox+2-x2 43 2p4+0-y=6
Zixt+lx*+3-2y+1:y=5
lex =12 40 2y +1-y=7

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

3. has solutions in complex numbers
4. has nosolution -

0 0 3

I 1
Gfﬁ!;‘a'(ﬂ 2 ﬂ) ¥ trace
?Eﬂ
220 4 520

2.221] +32ﬂ
220 +3%0 44

e

L
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30, The trace of the matrix

i

i

32,

3.

4-A-H

20 %
(UZG)
0 0 3

?25

20 4 320
2243
230+

b gl el R

o2 a, b, ¢, d T e wE VAR (real
constants) # & wU®s x,yER & fw
Ax? + 2ay + 37 = (ax + by)* + (ex +dy)?
e B, !

A=-5

Az1

0<d<i

o wm A € R w3 &

f Ll —

Given that there are real constants a, b, ¢, d
such that the identity

Ax® + 2xy + ¥ = (ax + by)? + (ex + dy)P?

holds for all x, ¥ € B. This implies
l. A=-5 i
e G |

3. D=ad<l

4, thereisnosuch 1 € B

wer wiEel w W {vg, v, vy, ) W
# Ry PR @ g R n > 2dg wEs
wfeet =1 unEiE @99 9E (orthonormal
basis) #1 g A, oTaE B & W ARy
Yy Ve, By HETE

LA =4"" 2 A=K

AT = AT 4. Det(A)=1

Let R", n = 2, be equipped with standard
inner product. Let fuy, vy .-, v} be
n column vectors forming an orthenormal
basis of R™. Lot A be the n % n matrix
formed by the column vectors vy,.. ¥,
Then
l.A=4"
3.A =4

3 A=A
4. Det(d) =1

UNIT -2

33.

33.

34.

34.

35

afe € Wz wiemfia vw deadfie {analytic) %o
f o= a8 & o Pefafzg 4 9§ 39 @ ewa
FE E 7

1. f wefwa (unbounded) ¥

2. f faga wey==al (open sets) i g
w=aal 92 gfafafa (map) @ B

3. v+ fagg gEle wia (open connected
domain) U faemma & fm w fads ey
#ﬂmleu|Uﬂ%ﬁﬂﬂqmm
wgas wi afde s )

4, C ¥ o ufafes 999 (dense))

Suppose that £ is a non-constant analytic

funiction defined over €. Then which one

of the following is false?

I, f is unbounded

2. [ sends open sets into open sets

3. There exists an open connected domain
U on which f is never zero but |f| Ul

attains its minimum at some point of U
4. Theimage of [ isdense inC

HHERTT
e
% = 1dz
[1=z|=1
A
.9 ; 2. (mi)e
5. (mi)e— (mi)e™ 4, (e+e™)
The value of the integral
e )
% ;E—_ldz i3
[1=z|=1
L 0 3. (mi)e
3. (ni)e — (wi)e? 4. (e+e™)

2 fifz|lzl <1} = Cow awaf® (analytic) .
B 2w 5 oaer W & W Frefafem 4 9
waaT w9 o @ wfown w1 f g wee e
e oo

Lo =(T) = YR

A R

¥YneM

5/11 RISEM8—4AH—2B
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36

37.
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4-A-H

11

. [rG)<2mvnen
« <l@l<zvnen
Let f:{z] |2 < 1} - € be a non-constant

analytic function. Which of the following
conditions can po»sﬁbiy be satisfied by f?

1Q)=r(E) =S vnen

2]

‘f(i]l <2M"vneN

=f(3)=-vnen

2n+i

Ead

. =<|f@)|<Evnen

¥ w9 E\(1) 5 € @ () =2 g

Rt s w2 Prffea § A @
e T

pllzecllzi<1)) s fzec|lx<1}
o({zeclretz) <0}) € {z€ € | Re(z) < 0)
@ srEnTE (onto) £ |

@(E\(1}) = C\[-1}

i

- Consider the map @: C\{1} - C given by

p(z) =

Which of the following is true?
e(fzec|izi<i]) cfzet] |2 <1}

. of{z eC|Relz) < 0}) € {z € €| Re(z) < o}
i is onto

e(C\[1}) = C\{-1}

i

e S;epEm {1,2,3,4.5,6,7} wwEm
(permutations) & roup) o Fffe s
S O e et

1. 5, # &1 6 (order 6) @1 wi waag

(element) 78 #

2. 85 % wife 7w o srage 98 &

3. 8 ¥ e 8@ B aaug w8 2

4. 5; T2 10 % B g A8 2

Let §7 denote the group of permutations of
the set {1,2,3,4,5,6,7}. Which of the
following is true?

1. There are no elements of order 6 in 5,
2. There are no elements of order 7 in 5,
3. There are no elements of order 8 in 5
4. There are no elements of order 10 in §;

38. wF (group) Tyy ¥ Ty ® gE el
HHEAE (homomorphisms) # ?

1. ¥y 2,
3. d 4,

wE
a
38. The number of group homomorphisms
from Ty to &y is

. zero 2. ‘one
3. five 4. ten

caf fx) =25 -5x+ 28 @

2 f;ﬁi #ig +ff arafas qa (real root)

|

2. f 1 daal vw areafie qa 2

3. f @ &d @ areafaw g

4. f= wit qa wrwfe ga 2
39, Let f{x) = x® —S5x + 2. Then
1. f has no real root
2. f has exactly one real root
3. f has exactly three real roots
4. all roots of  are real

. ufE aufth denst & Wy o Q@ Prelm
Tma5={(a.ﬁ]lﬂ.ﬂ EQIc R’ @

1.R? % 5 W& (connected)
2. R? % 5¢ e 21

3. B2 % 5 waw (closed) 2

4. R2 % 5€ wya (closed) 2

. Consider the space
5= {(a.B)le. B € Q) c B2, where @ is
the set of rational numbers. Then
1. 5 is connected in B?
2. 5% is connected in B2
3.5 is closed in B?
4. 5% is closed in R*

UNIT 3

41 smws gy ==}r(y—1){y -2) &

Hag 7w W owee e

1.3 y(0) = 0.5 'E‘Ia’rymﬂﬂ
{decreasing) 2|

2. 77 y(0) = 1.2 &1 & y yfewm
(increasing) #1

3.8 y(0) = 2.5 & @ y amfes
(unbounded) |

4.3 y(0) <0 #FaryFrms
(bounded below) #1



41,

42.

4.

43

4-A-H

12

Considnr the ordinary differential equation
y'=y(y— 1)y - 2).

Which of the following statements s true?
1. Hy(0) = 0.5 then y is dccn.a';mg

If ¥(0) = 1.2 then y is increasing

If y(0) = 2.5 then y is unbounded

If ¥(0) < 0 then y is bounded below

= S S L
AT T i

HEwa FEET 3+ Py +Q[x}y 0
wEE Wiy, s Posie 0 wdummead
e {smooth functions) &1 22 y, 9 ¥, 39
IR FAG B g B wen W(x) Hdfm
Nfvwud (Wronskian) 1 Frefia s 2 @t
Frafeafe 4 5 o9 @ oy wda w7
LAl y, 7y, Wy sada (linearly
dependent) & #t 0 x, 7 x, whg # ﬁ-'-rcﬁ
 fem W) = 0mn Wix,) #0 g #
2, w0 y; 8 ¥, Mm@ (linearly
independent) 8 &t wew x @ farg
Wx) = 0 #hmy
3. ARy, 9 ¥, Wawm s o o vl v
@ fam W(x) =+ 0 s
4. afa y, 3 y, Warln was & rude x B
fore Wix) = 0 8

Consider the ordinary differential equation
¥'+ Px)y' +Q(x)y =0
where P and Q are smooth functions. Let y;
and ¥, be any two solutions of the ODE. Let
W{x) be the corresponding Wronskian. Then
which of the following is always true?
1. Wy and y; are linearly dependemnt
then 3 x;, xp such that W(x,) =0
and W(x,) =0
2. Ify; and y, are linearly indepen-
dent then W{x) = 0 vx
3. Ify; and y; are linearly dependent
then W(x) # 0 vx
4. If ¥, and y; are linearly independent
then Wix) = 0 vx

#7el uee (Cauchy problem)
2ty +3uy =5 ]

W ax -3y =0 u=1

& HE W WA W e W f

1. gE9T Bad W g 8
2. 39@ 91 29 &)

3. TS aa B £y

4. o o wd af 2

43,

44.

44,

45,

The Cauchy problem

2uy, +3u, =5
u=1entheline3x -2y = ﬂ]
has
exactly one solution
exactly two solutions
infinitely many solutions
no solution

B =

d%u
Ca T
u(x,0) = f(x), 52 (x.0) =0,x € R =
THAE B w8, waEle iR - R feafafas
ufeeal & v w8
f@l=x(1—-x)vxef0 1]
flx+1)=f(x) vxeR

EI’FuG,:- w1 OHE &

E

aty

% *a'—z—-—ﬂxERE}ﬁ

a
2

glw ®i=
o

Let u be the unique solution of

ﬂz &t
o e =0xeRt>=0
u(x,0) = £, 2 (5,0 = 0,x € B

where f : B — | satisfies the relations

fx)=x2(1-x) Vxe&l[0,1]and

fx+1)=flx) VvxeR.
O

Thein “(E*I] is

I, = 21 p—
B I
e IR
16 16
afz

ly FGydx = h {af @) + bf (5) + cf ()
o Tt thia I BN @ qgeE £ B By wdm
{exact) # @t a,b,c &1 AF 2 7

¥ a=ﬂ,b=§.£=%
2. a=%,b=%._—:=i
3 a=“7",b=§.r=l;
4. a=0b=zc=2



45.

46.

47.

47.

48.

4-A-H

The values ofa, b, ¢ such that
B

f fx)dx = h [af{n} +bf (;] & af{h}}
]

is exact for polynomials f of degree as high
as possible are

3 1

L oa=D0 b= ¢=-
g *

| 2 g
Al
3 & 1
3 R_T’h_4":_4.

4. u—[},b—ﬁ,c =

3 lyl = [[(') + 2] dx & v
Y0} =0,3(1) =1, % y @ ulRigy & o
inf/{y] @ ==

23 21
1. Eﬁ 2 Eg
3.%2-? 4, ot A8 2

. Consider J[y] = [([(v")* + 2] dx

subject to y(0) = 0,3(1) = 1.
Then inf/{y]

v e 21
]. Is 'i'E 2. ]5 E
3. is -‘% 4. does not exist
WA T b
Plx) = x* + _I' e~ g(t)dt w1 el
& (resolvent kernel) #
Joet 2.1
3, eXet 4, xP g pt

The resolvent kernel for the integral

equation
x

Glx) = x4 fe'_"‘ oltidt is
3 =
o= |
3 gt 4. x5 F.ett

T WY e (simple pendulum) & ufy =
=moifera (Lagrangian)

L=2m 8% + mgl cos § R & wiaf |
durd o1 2R WY e e (bob) w1 wemm
m, [EAET @ g, @ e ety @ e

13

48,

aRm O @ Lo dee e

(Hamiltonian) E’FTT

l. H{p,8) =ty mglcosd

zmtzf
2. H(p.8) —-ﬁi—mg!msﬂ
3. Hin: ﬂ}———mgfcusﬂ
4. H(p,8)= e F+mgtms9

Given that the Lagrangian for the motion of
asimple pendulum js-

1 :
=zm I*6* + mgl cos 8,

where m is the mass of the pendulum bob
suspended by a string of length 1, g is the
acceleration due to gravity and 8 is the
amplitude of the pendulum from the mean
position, then a Hamiltonian corresponding
to L is

I‘ H{Fl B}' P ,h,:g
i) T e—

2. Hp.0) w.,

3 Hp.9)= -;—— mpglcos 8

~—+ mglcos @

—mgleosé

4. H{p. H-} = 'z?:?'i + myglcos g

UNIT -4

49,

49,

U% R art (standard faic die) #1 e 36
SEI W E VW 0% 5 a3 we 57 6 @
sy B g uw A awir) o X oo@ @
aﬁwm#mwﬂﬁrﬁmﬂuw
A 4 B f=1 uar 9 afanfg e

A={X ws a5 weq §)

B={X @ 29 4 wwet 7 #lah

L. B{ANER) =10

2. P(ANB) =1/6

3. P(ANE) =1/4

4. P(ANB) = 1/3

A standard fair die is roiled until some face
other than 5 or 6 turns up. Let X denote
the face value of the last roll, and

A = [X isevea} and B = {X is at most 2}.
Then,

i P(Aﬂﬂ}:a

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



50.

S0,

al.

51.

A-A-H

aft X 9 ¥ wadl wod de (iid.), o R
arrerer (0, 1) W W (uniform on (0,1))
&, B aur

Z =max (X,Y),W = min(X, Y} & @t
P((Z — W) > 1/2) % w= &m

1. 1/2 2. 3/4

3. 1/4 4. 2/3

Let X and ¥ bei.i.d. uniform (0, 1) random
variables. Let Z = max (X, ¥) and

W = min (X, Y).

Then P((Z — W) > 1/2) is

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

s WEE MEE (Markov chain) ¥ e
i (state space) 5 ={1,2,3,4} 9 @m0
wifdear s (transition probability matrix)

I = 2 4

1[1/Z B 1f2. 0
211/ 1/4 1/4 174 i1
1 8 i SN 1R e S
41172 0712 0
{1=]
1 mpen ) g =
n=0
o
. : () il
2 &'_."i Paz =0, Pyg < o0
=0
==t
3 Ilmpg—j:i Zpg?=m
n=g
) tn
4. ‘!ihl;g’p szﬁ < o0

n=i

Considera Markov chain having state
space S = {1, 2,3, 4} with transition
probability matrix P = (p;;) given by

: AR s 4
7 0 U A ¢ s R
211/4 1/4 1/4 1/4 Then
3{1/3 0 1/3 1/3
4112 o 1R 0

14

33.

1. limp{ =0, Z pll) =

Ti—wix
z p < oo

2. limpl} =0,

o0
{m) n)
3. limp,y =1, Z Pz2
=0
) (e}
4. Al_i’flé Pea =1, an <@
=

LA Xy, Xo. X weh waa 929 (iLid) W

At amfes W (standard normal
variables) #f o1 fefefag 4 9 am v 2 2
i VEIX;] =

K B 4

Xj+a§

Xi—2X:+ X, =
VT | Xy e KXy 4

- ¥0°
(X + X207

Lay

= Fz’,z

axi

~F
Mfaxfaxi 13

o Lf:‘.'[ }:}_, Xg, 4":3 bei.id. Staﬂdard normal

variables. Which of the following is true?
1 ﬁf?‘-‘:l

x24xd

2 J'L'!—~ZJ1'5+J(§ g
U VE R R

s | AXg=Xg)" o
3 Gvi ~ T2z
Ix
& KERAT+KE Fra
we difom B8 R & v 8= &1 o i

g wma % wwewmer g (exponential
dastnbutmn) o maw www B oyEe 8
yizem @ 0 n 7= UF Wy 9 e Ry om
2 MR tuR fe W o B
n-m(>0) 7= & wuf ¥ @ ¥ alF 9y
m (> 0) aadl =1 ETEma xy, ¥p, 0, Xy TR
g o F W wEem v whe (maximum
liketihiood estimate) b ?



54.

4-A-H

W =

= l_ng——-!
n—m

2 §= Em!_. 1%
m
3 A= I it n-m)t
: T

4, § = Ll xohin-mje
m

- 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 t hours, n — m(> 0) bulbs are found
to be in functioning state. If the lifetimes
of the other m(> 0) bulbs are noted as
X1: X0 w00 X, TESPECtively, then
maximum likelihood estimate of 8 is given

by

2. B
5 puin X (n-m)t

z = iy mid{n—m)t
m

@Rl wa wgfew W (Lid. random

variables) Xy, X;,.., X, wwew (8, )
faeme  (uniform (8, 8,) distribution)
s 8; < 8, w=W Wad & @ G B
Bl Frmfs & 9 s weme aifemn
(ancillary statistic) & ?

L R oft k< 3 fo X

Ximy

2. mmkm*m%ﬁiﬂ

it ot ke < ® g B
Ky =Xty

i

4. B Rkl < ke nd Ry 20N
Aimy = k)

Let Xy, X5, ..., X, beiid. uniform (8,, 6)
vartables, where 8, < @, are unknown
parameters. Which of the following is an
ancillary statistic?

the

15

38,

56.

X
L. Yo forany k <n
2. iﬁi—ij@i forany k < n

el 1) _
3. Ron— ¥ forany k-<n

4. I g ko where 1 <k < n
Limy =Xy '

T AR

X~N@1); w<O<owsd amm =
wes 8 & Aiwe § usr w Baw S o
A @3 (squared error loss) & ampia afy X
gﬂﬁm{dsk}ﬂﬂMWmﬁw

I k<O
3. 0<k<i
3 k>1

4. kwr wid dwy ool 2

. Consider the problem of estimation of a

parameter 8 on the basis of X, where

X ~N{# 1) and — oo < 8 < oo, Under
squared error loss, X has uniformly smaller
risk than that of kX, for

L. k<0
2 0<k<i
3 k>1

4. novalueofk

w1 fwest & waw (against all alternatives)
oW MWengat & Wi @ waeE (equality of
effects) &1 ofteror e & fawy el ey @
o et =1 agfow oftest e oo 2
T U Ay s d o A @ Rdew
el 71 598 w1 af ginee (Between sum
of squares) ¥ w5 =f Wrwa (total sum of
squares) ®www 180 7 500 & wmws F-udwo
@ p-HrT E 7

P[Fy4s 2 1.5]

P[Fs40 = 1.6]

PlFyas = 36]

PlFy 5 = 25]

g e

. To test the equality of effects of 10 schools

against all alternatives, we take a random
sample of 5 students fiom each school and
note their marks in 4 common examination,
“Between sum of squares” and “total sum



T

&

A

of squares™ are found to be [80 and 500
respectively. What is the p-value for the

standard F-test?

I, PlFy 2 15]
2. PlFs4 =186]
3. PlFs=386]
4. PlFou = 2.5]

o A i mefees wRe (random vector)
X & wew SigE (covariance niatrix)

[

= T

ie=0

it T

1
o
g

= Y~ =T
=

1 3% v e wre aee (first principal

component) & W (variance) ¥ Frafig

Far g, ot

| v# a9 5/4 % affs 98 2 s

2, v & " 5/4% sl B waw 8w
4/3 W ofw

3. v @1 WA 4/3 ¥ e B we & we
3/2 % sttt

4. vﬂﬂHB;‘Ziﬁﬂms‘fmﬁnh

The mvariance matrix of a fourdimen-
sional random vecter X is of the form
G G

i ; "; g ,» where p < 0,

B 1

If v is the variance of the first principal

conmponent, then

l. v ecannot exceed 5/4

2. v ean exceed 5/4, but cannot
excesd 4/3

3. v can exceed 4/3, but cannot
exceed 3/2

4. v can exceed 3/2

. T 125 fenPiat 91 v wer @ n AR
e arglew wivey (simple random sm;;la,}

o wmn & wen wieef 4 wefleg Rk
i fvw @ Il @ omer e A & a2
e wived (with  replacement
sampling) # amn #1 W= 3R (standard
error),  wuiremE gl (without
replacement sampiing) & wew 3R @
@ Ao ow s @

59,

. Suppase that |3xi g I"Zy' =1,

B 2. 63
3. 79 4. 94

. A simple random sample of size n will be

drawn from a class of 125 students, and the
mean mathematics score of the sample will
be computed, If the standard error of the
sample mean for “with replacement
sampling” is twice as much as the standard
erfor of the sample mean for “without
replacement™ sampling, the value of n is
.32 2. 63

35758 4. 94

. U dtfes it g F R wndsy = (error

degrees of freedom) 30 2| ot frelt ofy weias
(reatment) & f¥v wabEm @i @R
(treatment degrees of freedom) i ?

l. 4 g3

3.6 : A

In a Latin Square Design the “error degrees
of freedom®” is 30, The “treatment degrees
of freedom™ for any treatment is

l. 4 AN

3.8 s

. Wffraur | 3x] + J:Z}‘f < 1# sarifa
Gx + 4y a9 HeEw WA 2

[ 203
3.3 4 4

Then
the maximum value of 9x + 4y is
1.1 AL
3.3 4 4
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HIMPART C

Unit = |

61, Fretfelte # & = & /o wppeay ety
{uncountable) 2

L.
3
3.

4.

R # {0, 1) 4 oftnfir woff e 51
i

M3 {0, 1} 4 ofvnfs woft vt a1
b bl

N # wft afffe symgaal (finite

subsets)® =y

N @& ¥pft FoRrgel @1 wye

61. Which of the following sets are uncountable?

i
2
3.
3,

The set of all functions from R to {0, 1}
The set of all functions from N to {0, 1)
The set of all finite subsets of M

The set of all subsets of M

6. 7R A ={tsin(2) | eelo 2Naa
ﬁﬁﬁﬁaﬂ[ﬁ?;g@fmgmﬁﬂ $
Lowfin = 14 f sup(4) <2+ L

2. ®fiaz la%fc‘-rqini'{d}-:&-faf-i

48 sup(z‘lj =1
4. inf{4) = —1

62, Let 4 = {tsin G) | ee (o 2)}. Which
of the following statements are true?

E

Z.
.

4,

sup(d) < E'+f; forallm =1
: -2 1
inf{A) = i foralln = 1

sup{d) =1
inf(A) = -1

63. 3R C(R) = ([ R - R| [ & woq waw £
ety .

e Uh e @ (compact set) K

o g Ruwm # B f(x) = 0'vx € K°),

R glx) =e™* vxe R & ot P
HEE B T weg g

2

4-A-H

CR)Ef,-g Ty (uniformly)
e T AW U (f, ) ae auttun §)
CAR)* £, — g fgar (pointwise)
AT T A b {f, ) sram aufter 2

S/11 RISE/M8—4AH—3A

3. AR C(R) 7 13 ampnt g W famgan
afiraRa (pointwise covergent) 2 @ 9=
g T asita e (uniformly
covergent) W €

4. C.(R) % 5 o0t srgomm dun 781 2 <t g
w fargan sfeRe

63. Let C.(R) = { f: R — R | [ is continuous
-and there exists a compact set K such that

f(x) =0 forall x € K, Let g(x) = ¢~*°

for all x € R. Which of the fallowing

slatements dre true?

I There exists a sequence {£,} in C.(R®)
such that £, = g uniformly

2. There exists a sequence {f,} in C.(R)
such that f; — g pointwise

3. Ifaseguence in C,(IR) converges
pointwise 1o g then it must converge
uniformly to g

4. There does not exist any sequence in
€.(IR) converging pointwise to g

AR a(n) = —— 2"

rglao

b(n) = 10"%og (n)

e
cln) = =5 n?,

B Pl 4 @ wn w7

L. -H‘gﬁﬁmﬁﬁnﬁﬁwa{n}}'c{n}
2, TR Y 9 @@ A B fay b(n) > cln)
3. WG v A 42 ad faw b(n) > n
4. s v @ 48 0 B aln) > b(n)

. Given that
1
a(n) = ol
b(n) = 101%)ag (n)
c(n) = %‘;nz,

which of the following statements are

true?

L. a{n) > ¢(n) forall sufficiently large n
2. b(n) > c(n) for all sufficiently large n
3. b{n) > n for all sufficiently large n
4. aln) = b(n) forall strfficiently large n



e TR

65.

63.

66,

4-4-H

T E
‘R—R, flx)=—5—
[iIR=R, f()=—"=.ab €R b20

BT uR P o % | Byt F @ o

d/m T A R ?
Lashaswiostas ftma B & wh
WHiAE FawEl (compact interval) T e
f el W (uniformly continuous) &1
2, wor f, @ R w was® A (uniformly
continuous) @1 o @ b & it 9 % fay
uftes (bounded) 2
Wer e b =03 far gy B ov
et | (uniformly continuous) 2 |
4, v f, @ R o s woa (uniformly
continuous) & 7 a # 0,b # 0 8% w
yuftag (unbounded) 2

Ead

Let f: IR — R be given by

Al
f)=——.ab€eR b20.

Which of the following are true?

L. - f is uniformly continuous on compact
intervals of R for all values of @ and &

2. f is uniformly continuous on B and is
bounded for all values-of a and

3. f is uniforinly continuous on Ronly if
b=10

4. fis uniformly continuous on R and
unbounded if @+ 0,b 20

e =[P -Lodea o P % 3

wa g ?
L Ea

dr - 14e?
o TF ufiin Hen g

logla) =1

=

sinfa) =1

Let
e TR
@=Jp Tard _t'
Which of the following are true?
1o ol

dt 1412

2. @ is a rational number
30 logla) =1
4

sin(a) = 1

13

67. it # ¥ W A/@ v oEhPm

67.

69.

hh.\[\}—

gf¥seda (bounded variation) & ®wm 2 2
xe(-L)d x4+ x4+1

xE(=1,1)@ ffm tan (%]
x € {—m, ) % @& sin G)
x€(=1,1)2 Py vI—x?

Ted o

e

Which of the following functions are of
bounded varitation?
I *4+x+1forxe{-11)

2. tan (%) forx e (-1,1)
sin'(g-). for x € {—m m)

4. VI—x2forxe(~1,1)

fad

. B9 Freafas demst (real numbers) @ nxn

el (matrices) # woemm @ M, (R)®
Frafi avd & 7 o9 Ifedy wafe BY @
¥ H Bicqd R #| 1% TS W G
x € R" # fag

f:Mu(R) = R f(A) = {4%x,x

T Ui waEe @ an F am ey 22

1. f ¥a® (linear) &1

2. fagsada (differentiable) &4

3. f wav @ W S9eadm @l

4. f avftag (unbounded) 21

. Let M, (R) denote the space of alln x n

real matrices identified with the Euclidean
space R, Fix a column vector x # 0 in
R™. Define f: My, (R) — R by f(A) =
{A%x,x). Then

. fislinear

. fis differentiable

. fiscontinuous but not differentiable

. fisunbounded

w awife dEm oy # o [y]lew meew
g &) Frafe s & Sty A 7@ = @) ol
w ww [RES R, f(xy)=xUigm
ufhwifie fm s o,
. f 9y R o 5o &
2. s yeR % A0 x - flx,y),
R\{0} = waa &)
3. mEyeRF By flxy)w
R w9z waa 21
4. R® & fa ot famg @2 f worm ot )

5/11 RISE/8—4AH—3B



69. Forany y € R, let [y] denote the greatest

70.

i B

71,

4-A-H

integer less than or equal to y,
fine f1R? = Rby f(x,y) = x), Then
I f is continuous on R2 .
2. for every yER, x flx,v)is
-continuous on B\{0}
3. for every x € R, y - f(x,y) is
continuous on R
4. f is continuous at no point of R?

- WEAE wEnl (real numbers) # @9 wgt

a={n,a;,..) e Be L 2" ay,| st
(convergent) ®, @ wRw =P (vector
space) T V & frefa Bty s [ s ¥ -
R ! [|aj] = y2n BIECHL G I

ot ] Hﬁﬁsz;ﬂﬁllﬂ Ffe
. Vi a3 agsn (0,0,..) & 2
2. V afift fsia (finite dimensional) 2
3.V & vE ot Y smare

(countable linear basis) #/
4. V w# complete normed space # |

Let V denote the vector space of all
sequences @ = (ay, 2y, ... ) of real numbers
such that ¥ 2"|a,,| converges.

Define fI-l : V = R by |lal| = $2"a,,].
Which of the following are true?

1.V contains only the sequence (0,0, ... P

2. Vs finite dimensional
3.V has a countable linear basis
4. Vis a complete normed space

afz V, afay el © w ofife { finite
dimension) n S wfew wfw (vector
space) & 7 T:V - V us w1 Mg sgen
(linear transformation) ® fower vewms
afrEmfd e (eigenvalue) | & @t =% @
AR R &

T—1=0

(r- l;)ﬂ-l =0

(r=nN"=0n

(T-1)"=0

File e

Let V be a vector space over € with
dimension n. Let T:V -V be a lirear
transformation with only 1 as eigenvalue.
Then which of the following must be true?
[ =4 =10

25 (T =ty

50 (T=1)"=0

4, (T-1*"=0

19

n.

7.

73,

73.

74.

M A (5x5)aEEr B fed B

e feE Ax=0 # W @ ahw
(vector space) @ fr (dimension) @w &
G S8

Rank(4%*) < 3

Rank(4?) = 3

Rank(4%) = 3

Det(A*) =0

-

If Ais a (5 x 5) matrix and the dimension
of the solution space of Ax = 0 is at least
two, then

Rank(A*) < 3

Rank(A*) = 3

Rank(4?) = 3

Det(A*) =0

Lot

ufE il A € My(R) @ R 42 = L g e
l. A% sfeos se9m (minimal polynomial )
:’_ﬁ wRrET (degree) am 2 & waef

I ~

2. Aw Afs wgug # afem o

#qq 38 =

WA A =Lyyq, @0 A = [ 5

4. areritE (uncountably many ) =
(matrix) A Swfes wftee & wqe =1 ¥

w

Let A € My(R) be such that A% = T3u3.

Then

L. minimal polynomial of A can only be
of degree 2

2. minimal polynomial of 4 can only be

of degree 3

either A4 = 3x3 ord = —fagzg

4. there are uncountably many A satisfying
the above

:.'.n.'ln

A% AW n X n g (n > 1), frws faw

A —TA+ 120, = Opson, 505 [, T

n W AEID e (identity matrix) Oiis

TfE n & Zero matrix) # Frefg

Al ﬁ%ﬂ% ¥ wr m}_ﬁ ?

1. A wugeraim #

2. P —Tt+12n =0, omfmt = Tr(A)

3. d%—7d +12 = 0, waf¥ d = Det(A)

4. 1 —TA412 =0, 52 A sveE 4w
U Sfiemi w (eigenvalue) ¥



74. Let A bean n X n matrix (withn > 1)

satisfying A — 74 + 120, = Oqn.
where [, and 0, denoté the identity
malrix and zero n‘iat_r'i'_n of order n
respectively. Then which of the following
statéments are true?
. Aisinvertible
2, 2 -T7t+ 12n=0wheret =Tr(4)
3. d* —7d + 12 = O where d = Det(A)
4. A =71+ 12 = 0 wherc ) is an cigenvalue
of A

75. wefd®  wemst  (real numbers) @ w

T,

oA

6x6 wEE A W et e
(characteristic polynomial)

(x - 3)*(x — 2)* 7 sfewe 7202 (minimal
polynomial) (x —3)(x —2)* & =g A
w1 wigw faftw w9 (Jordan canonical form)
ol o

amacwn—acasa-wmmnnnmq e e [ e 0 0 e [ e
S DOoO Moo OSSN OO0 oD oNOD oo oM OD
o e B R B e B e R e W I S e B O T O T e T - e 0 o 0 5 -
Merooog N-ESD oD MO D OoO MO S oo

SO0 oOW SooooW O C o oW So0D 0o W
DNOODO ONSCO DO Ol o0 oo Ok =D

Let A bea (6 X 6) matrix over | with
characteristic pelynomial

=[x — 3)%(x —2)* and minimal
polynomial = (x — 3){x— 2)%. Then-
Jordan canonical form of A can be

6.

76.

ez

3 0000 0
'3 0 0 0 0
L]0 02100
IR i (ol SN S M
00 0 02 1
000 0 2
30000 0
03 000 0
2 }8.8 2 108
“T0 e R iE e
0 000 2 0
‘0 0 0 0 0 2
3.0 '06-8. 9
0 3% Ni0.0
;; |0 02 100
ot | R R
0.0 6 B 2 1
8 0 F p.0 2

1 0 00

3 00 0

g.:2 ' &

g0 2 0

g 0 6 3

0 0 0 0

DD O oo e
e B e B e K R e B o

ww sfts o wefie (inner product space) V
q A O auggEa S R o 8 uft aufie
V w sftw & 9@ (metric) g
ufeafyer wiftfia (topology) # wilsl wyery
S'& wam (closure) w1 § 8 fsia fsw an
A1 Pfaies f o wr wem @ 7
D

2, §=(s4)t
3. span(5) = (54t
4. S'L = HSJ.].L}j.

Let'V bean inner product space and 5 be a
subset of V. Let § denote the closure of §
in ¥ with respect to the topolagy induced
by the metric given by the inner product.
Which of the following statements arc true?
. §=(54

2 S= (5
3. span(S) = (54)*
4. 55 =(5*



bk iy
T?._Hﬁ'fi=(ﬂ_ 0 —z)s’r

77,

78.

4-A-H

W 0 1
Tx,yv.z€R & fay

X
Q(xi}rdz] = (Jr}'z)ﬂ. (}’)ﬁ ol Pt 4
&
@ w1 wen # 2

L. B w9 (quadratic form) @ & Bary
HI® Faderalt (second order partial
derivatives) % &1 areqg (matrix) 24 &
gy &

2, e wy {quadratic form} @ # 2
(rank) 2 #,

3. fewmdta ®v (quadratic form) Q = faes
(signature) (+ +.0) &

4. Gty w9 (quadratic form) Q &1

it e Wt (x,y,2) @ forg o &)
TEA &

I Z .
L¢lﬁ=([! 0 =2 land define for

g8 %
XV2eER
x
Qlx,y,z) = (xy2)A (J’)
&

Which of the following statements are true?
I. The matrix of second order partial
derivatives of the quadratic form @ is
24
2. The rank of the quadratic form @ is 2
The signatare of the quadratic form @
is (+ 4 0)
4. The quadratic form ¢ takes the value
0 for some non-zero vector (x, v, z)

L% ]

WE a € R & oy 5, feowew 9 i
kS

SE={(IJ}';Z]EF3|x2+}?2+zz=a2}
o E= U 5,8 o fm A e g 7
ceR\Q

L. E @ &@dn afme (ebesgue measure)
w8 -

2. E® uw vuwrsay afie faga (non-
emply open) |

3. E v sz (paih connected) #1

4, E° @ vt (contain) 597 @ wodE
figa wmeaa (open set) %1 s gl
{Lebesgue measure) 3= #

78. For cach a € R,

let §, = [(x,,2) € B | 2 + PFrat=a’}
ket E= U 5, Whichofthe
ERAG

following are true?

The Lebesgue measure of E is infinite

I
2. E contains a non-empty open set
3. E is path connected
4. Every open set containing E has
infinite Lebesgue measure
Unit -2

M Pefmd s e mear gy

T

L

1. 3 {a,} wRez (bounded) 2 Eﬂ‘fi'a‘ faga
|fibdl (open unit disk) w T2 T
{ngm g <) m% gr;fz
2. 7R ¥F ayz* gar¢ Riga =@ (open unit
disk) 42 vr #¥3few wer 7 ufonfie =
ar a9 {a, )} 179 W afwie g
3. 31 ¥ A wEd (power series
funetions) f(z) = ¥ a,z* 7
9(2) = EF by z* famaft aifraem fyoar
(radii of convergence) | # @1 porsa
f - g =% faa =fd® (open unit disk)
B U o A (power series) T2 o, 2
g ofnfes fE s
4. 3R f(z) = N5 apz* 9 sfrewo e
(radius of convergence) | & @ 1 =

{zec| |2l < 1) w f wm @m)

Which of the following statements are

true?

I, 1f{a,} is bounded then LT a,z*
defines an analytic function on the
open unit disk

2. If X5 a, 2" defines an analytic

function on the open unit disk then

fa,} must converge to zero :

If f(z) = B8 ayz* and

g(2) = I§ byz" are two power series

functions whose radii of convergence

are |, then the product f - g has a

power series representation of the form

Y8 ¢ez" on the open unit disk

4. Iff(2) = £F a,z" has a radius of
convergence |, then f is eontinuous on

={zec| jz1 = 1}



80.

80.

81.

81.

4-A-H

22

o fga afbe (open unit disk), e
Fm0ECE & D & Rufa *ifti) &
frafte v f:D > C @fm ol f=u+
iv, Tf% u T v w97 [ & wERE 7
m‘!ﬂﬂﬁﬁmﬁﬁﬁ,!f{z}:
Ya,z" waa A 3 #0) (power series) 21,
o f % ¥ v g o

fawms 2

w(l/2) zu(z) vzebD

wean (n € N|a, = 0} anfifir 21

D & vF 97 ufiuy (closed loop) ¥ # &7
afr aeD,lal=1/28 @ '

j, L2 = o

{z=a)?

o0

Let D be the open unit disk centered at 0 in
€ and f: D — € be an analytic function.
Let f =u+ iv, where u, v are the real and
imaginary parts of f. If f(2z) = Fa,z" is
the power series of f, then f is constant if
1. f is analytic

2. w(l/2=ulz) vYzeD '

3. Theset{neHl ii.';n = 0} is infinite

4. For any closed curve y in B,

éiflji;ﬂ va € I with

lal = 1/2

w AvftE waa fi0 - Cuo agud e
(polynomial function) 2ten 2 FRX
. wFfagoeC sy d a9 armw

i warm (power series expansion)
fla)= 3 a,z—a)"* Toq 8 ¥4 0%
‘n ¥ faga, =0 &
2. limpy e lf{2)| = oo
3. wF M & fau Hm].zi-—-tml.f{z}[ =M
4 wfm e A Al [zl agen ® B
If(2)l = Mlz{" &1

Suppose that f: € — € isan analytic
function. Then f is a polynomial it
1, forany pointa € C, if
f(z) = ¥¥ a,(z — a)" is a power
series expansion at @, then a, = 0 for
at least one n
2. limpelf(2)| =
. im0 |f(2)] = M for some M
4, |f(2)]| = M|z|" for |z| sufficiently
large and for some n

Bad

82, vs P gdfa sTEgEa {open conneeted
subse) S Con E = {2;,25, .., 2} G 01
g 7 f:0 - C T wae @ Rew fm
ficaney HTR (analytic) 8 o £ O
Heiys g g

1. 0w fama g
2. 0 w fuftag (bounded) #1
3. wew & fag gy f @ eitde Al SR
(Laurent series expansion)
Lmez Om (3 = zf]m B T
m=—1,-2,-3,..9 fow a, = 0 8
4, wiw | B Y z; W f @ it 9w
(Laurent series expansion}
Lmezam (2= zj)m BT a_, = 0%
82. Let ) be an open connected subset of €.
Let E = {z;,%, ... 2.} E f1. Suppose that
f: 0 — € is a function such that fiiqg 18
analytic. Then f is analytic on {1 if
1. fis continuous on £}
2. fisbounded on 0}

3. forevery j, if Emezam (2 — zj}m is
Laurent series expansion of f at z;,
then @, = 0for mi=—1,-2,-3,..

4. forevery j, if Ymeztm (2~2)" is
Laurent series expansion of f at zj,
thena., =10

83. vt f(x) = 1med(x—1)2 f(zx} =

0 mod{x — 3) = ¥g=s T BT ONE Ut
ardt wgwEl f(x) ® wgEgn @ 5 @ P
Ffor | e & am o & 7

1. 5 fE #

2. Suwe B

3. S uffag sl oy 2

4, S afRfer geg moeia 24

. Let § be the set of polynomials f{x) with
integer coefficients satisfying
fix} =1 mod{x —1)
f(x) = 0mod(x —3).
Which of the following statements are true?
L. §isempty
2, §isasingleton
3. §isa finite non-empty set
4, 5 is countably infinite
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85,

86.

4-A-H

Profier aeem &t &t
l. G = 9fw g (cyelic group) 3
UG SN @ Wl (isomorphic) £
2. Uw T A we B R 2
Rred B G % H ™ ve airpres
T (onto homomorphism)
gfenfia o o w2
G afF® Wyel @t e 2
4. Gﬂ'ﬁaﬁ'ﬂﬁwﬁraﬁhﬂmﬁw
(@, +) = v sges grafim

(nontrivial homomorphism) aftariey
P T P #

aa

- Let G = §; be the permutation group of 3

symbols, Then

L. Gis isomorphic to a subgroup of a
cyclic group

2. there exists a cyclic group M such that

G maps homomorphically onto H

G is a product of cyclic Eroups

there exists a nontrivial group

homomorphism from € to the additive

group (1, +) of rational numbers

3,
4,

- TP WE G H g |G| =96 813 H g k.

E G & svwy o R R H| = 129
|Kl = 16 &

L. HNK = (e}

2. HOK # (e}

3. H N K smach (Abelian) &

4. H N K s (Abelian) =7# # |

Let G be a group with |G] = g6, Suppose
H and K are subgroups of ¢ with |H| =12

and |[K| = 16. Then

L HNK ={e)

2. Hnk # {e}

3. HnK is Abelian

4. H N K is not Abelian

Freafeftim % % o weg 8 2
L. v yoisita s (integral domain) %
E‘rmm# (subring) ¥t s gorfally wrey
1

2. v wfifta mredi am (unique
factorization domain) &1 aygey
e UGS gr g 2

3. & 1 quwe W (principal
ideal domain) %1 Syg=m @ UF
T} W gt )

23

a7,

87.

88,

i
|
|
4. ©wF gfwdm o (Buclidean domain)
;'nm EREGEI R 2 e B

. Which of the following statements are true?

L. A'subring of an integral domain is an
integral domain

2, A lsubring of a unique factorization
domain (UFD) is a UED

3, A subring of a principal ideal domain
(PID) is a PID

4. A subring of an Euclidean domain is an
Eu;;clidcan domain

af% fix) € Z[x] U UHMETY 9898 (monic
pu[yﬁmial}a‘tﬁf%&z—ﬂ%mﬁm
w87

L. 3T % softery & woat & _
2. i!mﬂmmuz'#ﬁmﬁiﬁrma‘l
3. #im(t\'qjuzﬁaummm
4. A(Q\E) # suRers 2 wwa #

Let f ll:.t) € Z[x] be a monic polynomial.
Then the roots of f

I calln belong o 2

2. always belong to (R\Q) U Z

3. always belong to (C\Q) U Z

4. belong to (Q\Z)

.wmﬁmﬂmmmt?
L. v wRf d= (finite field) a7 Tomem

mﬁl (multiplicative group) wéa ufy=
(cyelic) zram #
2. v® oRfa &4 (finite field) =1 grmes
' (additive group) wia ufvs g 2
3. 2 ™ wlE e @1 uRfm am wly
uRi gt 2
4. 9 ™ viw B T afw } e w
& (efig &5 / isomorphic fields
m ") # aftafte g 2
[

Which of the following statements are
true?
1. The multiplicative group of a finite
field is always cyclic
2. The additive group of a finite field
is always cyelic
3. There exists a finite field of any
given order
4. Thete exists at most one finite field
( uptli:) isomorphism) of any given order
[



89. vs wiftafas wafte (topological space) X &

89,

M.

90.

4-A-H

v wften Wiy A & waa X s weg £ 7

I, 4f X\A =8 ft wa 78 (nawhere
dense) 2 @ X % A T==1 (dense) &

2,?11’#;1%%?1#1\,4 G A HEE T2
BTy

3. 3 X\A &1 97 (interior) Reg S a1 X &

A wEa E8rm |
4. A X 4 A w9 B @ X\A w1 A
(interior) R g

Let X be a topological space and A be a

non-empty subset of X, Then one can

conclude that

1. A isdense in X, if (X\4) is nowhere
dense in X

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

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

4, theinterior of (X\A) isempty, if 4
isdensein X

Prerff A & 0 w7

I, Wi e g Wl (compact
metric space) JUFRg (separable)
#reft B

2. R o gfE e (X, d) guwnig
ﬁﬁ’i'{ﬁﬁ d fafymm (discrete) 741 &

3. uaiﬁi gﬁﬁiﬂv?m s L i
7orfta (second countable) &Y #4

4. wlE wm audy gitaie i
{first countable I‘.npqlug!cal space)

gﬂmﬂﬁuﬁiﬁ

Which of the following statements are true?

I Every compact metric space is
separable

2. Ifametric space (X, d) is separable,
then the metric d is not the discrete
metric

3. Every separable metric space is second
countable

4. Every first countabie topological space

is separable

24

LINIT -3

91. Tei-wglie A

91.

92.

Y'4+dy=0 y(0}=03a y(n)=0 °
Uy R i At Tand B et § 9
T OHEE P

l. g% 7oEiE (countably many)
Hfeifir w1 (characteristic values) £

2. 593 sosfy (uncountably many)
wfemfng m &)

3. wfrerfors A A @ dag vils sfteing
et @ arwra (0, ) % @ VA -1
IE B

4, ufremite 7= A @ dee s afirsafes

wort & e (0, 1) A g |V v 2

Consider the Sturm-Liouville problem

¥ +Ay=0, ¥(0)=0and y(r) =0

Which of the following statements are true?

1. There exist only countably many
characteristic values

2. There exist uncountably many
characteristic values

3. Each characteristic function correspond-
ing to the characteristic value A has
exactly l\.l'r_j — 1 zeros in (0, w)

4. Each characteristic function correspond-
ing to the characteristic value 1 has

exactly [VA| zeros in (0, )

%mmﬁaﬂ} 0) % g F 7 wm 2 7
g Foarma e fisg (asymptoti-
cally stable node) £

7% wfters fg (unstable node) &)

g e feR HEel (asymptoti-
cally stable spiral) 2

4. wE Hftem mEelt (unstable spiral) 2

b

Consider the system of differential equations
=2x-7y

== 3x — By

Then the eritical point {0, 0) of the system

is an

asymptotically stable node

unstable node

asymptotically stable spiral

uristable spiral

o —



93. & waa Bt a: [0, ) = R &ifow 7 swwa
st

93,

94.

4-A-H
811 RISEMB8—4AH—4A

il

y'i(x) = alx)y(x), x> 0, y(0) =
Uy {Jaiy wifinn | FPieiem ﬁye‘r UL i

1. = _;1] lalx)ldx < oo, & 5t y

gz (bounded) &

a2 [la(x)ldx < oo, g @

limy, e y(x) aftae 4 2

3. uf lim,.,a(x) =1, & @
limy e ly(x)] = oo 2y

4, IR limp.alx)=1, B ar y
wHEE (monotone) 8 |

%= {
! il 4

| 5]

Assume that a: [0, =) R isa continuogs

function. Consider the ordinary differential

cauation

¥} =alx)yle) & =0 w0 =y, 20,

Which of the lollowing statements are true?

1. I [ a@x)ldx < oo, then y is bounded

20 If [ la(x)ldx < oo, then

limy.e ¥(x) exists

If fim, . alx) = 1, then

hmx—tmiy{x.ﬂ T

4. If lim,_  a(x)=1, thenyis
maonotong

Lad

i uix, t) wiem
o _ o
o s, >0
ulx, 0} = 1+ x + sin{x x) cos(m x)
w9, t} =1, wi.ti=2

&

¥ B
G
2 “(z-;) =3
r o ! 3
2 u(33)=3
3 ANk et
i u(i'ﬁ) 4+2£
4. -HG'I) = §+%Ef"“’a
. I ulx, t) is the solution of’
gt ___ #r y
T O<x<l, ¢t >0
ulx, 0) = 1 + x + sin(n x) cos(m x)
uttyY=1, ullt)=2
then

-25

95,

96.

. Let a be a fixed real constant..

% i ot a € R AfRg L mm B &
Ao s wfid

'::+a~—-—ﬂ Y ER, t> 0P e

A u(x, 0) = up(x), x € R & o3 o

Th O EEEA Be £ 3w i
R E 0 el o b

St 6 Q‘HI uffag %@ (bounded function)

¥ & fred fag awfen sl @ g

u  amfag (unbounded) #1

Sy 4l uy vH Hed WY (compact set) &

TR aATEs e T >0 % Sy

Sur Hea wYEE (compuct set) Ky < R

Tt e 8 5 x € Ky & 30 w(x, T)

i

digd T fme o wmn v & 7

Sy Hem oAl 5 ey

S, wuwn # alv S, weu 2

4.0 8 sty 5, stat sawa

-

Wl B -
a ety

Cﬂn’,;,ldfl'

rﬁc first order partial differential equation
a’u| au e

mtesz=0 x€R t>0 with
miuai data 1u(x, 0) = ug(x), x € R where
Uy is a continuously differentiable function.
Consider the following two_ statements.

Syt There exists a bounded function w, for
which the solution u is unbounded.

a1 1wy vanishes outside a compact set
then for each fixed T > 0 there exisis a
compact set Ky < B such that

u(x, T) vanishes for x & Ky

hich of the following are truc?

Sy istruc and S, is false

=

1.

2.| 8 istrue and S, is also true

3.| 5y is false and S, is true

4. | 5; is false and 5 is also false

UE sgertiy anelE  (non-singular matrix)
A=L+ D+ U, =35 La U oo s B

sEgE (upper triangular matrix) 3 aE fnga
méﬁ (lower triangular matrix} B fedt
@l () oRftedi g 2w D v fwd arers
(diagonal matrix) & fowm T & uR
Ax = b @ g9 B x° gro Prafig fom oo




87,

97.

HHI <1 & = oew-dnie geafs o
{Gauss-Seidel iteration method)

) gk Lo k=012 8 x W
Hﬁi;ﬁﬂ (converge) & o waw & ofy H @
Hl

. =D7YL+U)
2. —(B+L)y'W
. =-pL+nt
4, —(L-D)Y'U
. Assume  that ‘a non-singular  matrix

A=L+D+U where L and U are lower
and upper triangular matrices respectively
with all diagonal entries are zero, and D is
a diagonal matrix. Let x* be the solution of
Ax = b, Then the Gauss-Seidel iteration
method x®*10 = g0 4 0k =10,1,2,...
with [[H} < 1 converges to x* provided H

is equal to

L. =D=YL 41}
2. =(D+L)'U
3. =D+t

4. —(L-D)ytu

Iy A HETE (forward difference
operator) T waR uhwfta & AU, =
Uy — Uy Freafafteg o @ fom aie it
(difference equation) =1 % =mEE w5
etz (unbounded) 2 ?
AR, — 3AU, +2U, =0
82Uy + AU 42U, = 0
AU, — 24U, + 20U, =0

1
DUy — 282U, =0

) el —

The forward difference operator is defined
as AUy = Uy g — Up. Then which of the
following difference equations has an
unbounded general solution?

1. AU, — 3AU, + 2U, = 0

2. B2, + AU + Uy =0

3. A%, — 20U, + 20, =0

4, BUpyy— 870, =0

98. Jiy] = [°% "%y + 2e*(y/ + ) ldx

4-AH

waf¥ y (log 3) = 14 y(0) ssfaafia & =
el WEitE (admissible extremal) #
I, 4—e* 2, 10—e**

Jer=12 4, e**—8

26

98. The admissible extremal for

99,

99,

100,

log3
101 = [ ey + 2% + ylax
4
where y (log 3) = 1 and (D) is free is
1. 4— e 3. 10—
3, ek —2 4 e_g

1yl = [§ y?(x)dx, s
¥(0) = Q, ¥(1) =17 [} y(x)dx = 0,
% w2 (extremal) &
1. 3x%-2x
2. 8x*=9x% 422

5 2
3. Ex“-;x

4, :§1x5 + 103Y + 4x® — :ix
The extremal of the functional

1
11 = [ y*eax
o
subject to 3(0) = 0, y(1) = 1 and
_fl;' yixldx=01is
1. 3x%—2x

2. Bx? —9x? 4 2y
T

4. o
HHEE WA

di{x) = Af![cusx cost — Zsinx sint] () dt
o

4+ cos?x, 0=x<n
FEm A i gy gy
l. wd% A e R & fow swim adaer
W EA W §
2. AER 3w Ar & fog augde
FEEEIT T B o499 T8 2|
AER = 3o wHEl & B I wiem
@ el e uE & ufde, g i
4. AER @ 3y ot @ faw gudwm -
i & safiE we #)

Lok

5/11 RISEM8—4AH—4B



108. Consider the integral equation

1L

101.

A-AH

Pl =4 j:[cnsx cost — 2sinx sint] (L) dt

+ cosTx, O=x=n

Which of the following statements are true?

l.. Forevery 4 € R, a solution exists

2. There exists A € R such that solution
does not exist

3. There exists A € R such that there are
more than one but finitely many
solutions

4. Thereexists A € R such that there are
infinitely many solutions:

AS FFawm & fn m‘i‘t‘m"{n‘r
plx) = Af K{x,t) (t) dt,
o

0=x<n
o _ [sinxcost, 0=x <t
Kix.t) = [cnsx-sfn t,t=x=rw
2. % g (non-trivial) g9 £ 7
1 e
L (n+3) -1 nen
2. n*—1, neN

3. %'(n+1}2-1, neEN

4. %{2n+1'}2—1._nem

The values of 1 for which the following
equation has a non-trivial selution

$(x) = J.L K(x,t) ¢(c) d,

Dsx=nm
sinxcost, 0=x<t¢
where K{x,t) = {cus_x--s_int, Pty
arg

(n+%]2—1, neM
2 n*=1,neN

%{}11- 1)2-1, neN

fard

4, %[EHJ.-I]Z—L nEN
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102.

102,

uf? % Wt oA e (simple harmonic
oscillator) w1 8f==tFrm (Hamiltonian)

z ¥

Hp. ) =2 +5g* & o @ wam
G| (Lagmngtm} 1 T
L. L= -me:t2 - —qr
2 L= ;"“4'2 e ~ (4% +34%4)

=1mg? + K52
3. L=mi®+%q
4. L=2mg®+5(q? +3¢%)
The Hamiltonian for a simple harmonic

T .
oscillator is H(p, ) = £+ Z4* Thena
possible Lagrangian corresponding to 4
can be
Liiom -k

1. L= quz '—qu

2. L=2Img?—2(q" +3¢%4)

Rad

P PN el L
L-zmqr o

4. L=zmg® +2(q% +3¢%9)
Umit — 4
103. 31 S ol X 4 Y & vy wiiiea gaw
A Wy | gfhyfaeg 2
l - ..-‘_-' 2 2{
Hxﬂ:{u if 0 ;: +y?s1
ey ot e%'wse
1. Xa?ﬁaa%r
2. PX>0)=1/2
3 HiEY=238

103,

4. Cov(X,¥)=1D

Let X and ¥ be two random variables with
Joint probability density function

R e Zeq
i { FOS¥?4 y2<

atherwise;

Which of the following statemerits are
cormect?
1. & and ¥ are independent
20 PIX =0 =1/2

E(Y) =0

4: EeviX,;¥)=0D



104

104,

105,

105,

&-AH

. &1 argfees ¥ X a ¥ & R
X20,Y20 E(X)=3 V(X)= 9,
E(Y) =24 V(1) = 4
faar & Fafafag o O o w87

0<Cov(X,¥V)<4

E(XY) <6

VX +Y)< 25

E(X+Y): =125

s WN -

Let X and ¥ be two random variables
satisfyving

X220, ¥Y=0 E(X) =3 V(X)=09
E(Y)=12and V(¥) = 4,
Which of the following statements are
correct?

I. 0<Cov(X,¥)<4

2. EfAv)<6

LOWX+Y)=25

4, E(X+Y)*=2125

SR T (statespace} § = {1,2,3} W
T uERlE amen B HET i (transition

matrix)
i B o192
p= (1,;2 0 1;2)
1/ 102 0

B aft ww Al gaen @ R de
(stationary distribution) m = {1y, Ta, 714
B a d(1) e | e o Fref e
B oA e A o g7

Lod(1) = 1
2.d) =2

3w =12

4w, = 1/3

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

0 1/2 172
p= (1;2 i 1;3)
tIZ 142 . 0
Let v = (my, iy, 705) be a stationary
distribution of the Markoy chain and d(1)
denote the period of state 1. Which of the
following statements are correct?
a1 =1
d(l)y= 2
m = 1/2

LD e
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106,

e,

107

ufy {X}iey T wels @few (identical
independently distributed) urgfers w#f =
g & formd oy E(X;) = 04

V(X)) = 1= Prer @ auwr @ 7

L nk B (wifan )
Lo
i mn

3 1117; s {uif@iman )
1 n
2 z

4 H;J{_, =5, {(wilascn )

Let {X}iz4 be a sequence of iid. random
variables with E(X;) = O and V(X;) = 1.
Which of the following are truc?

n
1
i ;Z X2 = 0 in probability
i=1

b
i .
2 WZ &y = 0 in probability
=1

m
1 :
nlie Z Ap = 0 in probability

13
1
4 HZ X2 - 1 in probability
=1

g el TR 49 (Lnd) msfes X

g Y g | @ avawiet 4o {exponential
distribution} ¥ e w7 RralR W =X4#
]é’ﬁl U=X/(X 4 Y)ear fma d & wer
b

L E(U) =1/2

2. amga (0,13 9 U wwsd (uniform) 21
3, W, U =ma g

4. W, LF arreseia {uncorrelated) 2

E07. Let X and ¥ be ilid exponential random

variables with parameter 1. Define,
W=X+YandU =X/(X +Y). Which
of the following are true?

. E(ly=1/2

4. Uisuniformon (0,1)
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LS.

109. wefl wnfa

169. Suppose that forn = 3, X1, Xy,

4-A-H

29

3. W, U are independent
4. W, U are uncorrelated, but dcp::ndcnt

of mafmd &% Xy 2 Xy e e i
(iid.) & a 5w wlam e s
(probability mass function)
folx) =051 - @)™ ; x=0,1,wubs
Oe0,1) 8 Py & 9 2 wen it 7
b Xy + 2X, e gube aiitesh

{suf ficient statistic) &1

2. X, — X, v wiber wiRerdy 8
3. Xi + XE ue vk wiftma
4. XP+ X v wuber w2
Let X; and X, be i.i.d. with probability

mass function
fo(x) =07 (1 —-8)'" ;
where @ e (0, 1),
Which ol the following statements dre
trag!
Xy 42X, is asullicient statistic
X, — X, is a sufficient statistic
X+ X3 is a sulficient staistic
XE + Xy is a sufficient statistic

=1

el SR

AR (iid) wgfes W
e Xn.n = 3 wifiaar de N{uzof)
Enlie e Eﬂ:’r gl ViR, Tl e e
(iidy) argfoss m ¥, 05, .., ¥, mifem g
N(ptaoof ) n et @2 & ag o6 wer it
fr w0l X @ ¥ el wnfa ) o Bady g
D ) (X V) ar it
e (corrclation L{I{.‘ﬁlu:nt}?" )

. sl >34 e % W den

Flnas B (1 @0 — 2 tani=1 it

(. ) @ Py

T2 3@ g == s .am:ﬂ b
#{n — 2 tansy :rﬂl% (d 1)1 l-anfJ

I:
n-—aihﬁ‘m—u T AL 1 T
1=
wRar & Rl " eE rrrff%m Crs
(Cauchy varigble) w1 =t

1

o
[

4. wiin = 35 B el der g o

U e 2

y Ky ATC
iid. =~ Ny, o) and Y0, %, ..., Yoy

are Lid~ N(ug,af). Assume lurther that
the X;'s and the ¥'s arc independent. 1.t
r be the correlation coelficient compiited

from the bivariate data

(Xnyt;l- (X2, ¥2), ., (X, Y). Then
(- f“;z” has Fy ..y distribution (F-
distribution with 1 andn — 2.d. f. 1 for
allnz=3
3 %:JL_E has ¢, distribution (-

distribution with n— 2 4. [} Tor all
n=3

*
%) l—}’_—z_has the distribution of the square

of'a Cauchy variable forn = 3
4. % has a beta distribution forall n = 3

110, 31 w3 avenna aifyews a4 X @ ¥ @
A e 6 8 20 % Sk @ asmr by e
el Bl
i ﬁ$m3+2F'mil
2 Hgi @ = 11 Hy: @ < 1% e ydaw

wel & By X 4 2V W g aldr-gus
wha (Right-tailed test) @dfs wd o
(LUMP) &,

3. Hg: 0 = 1@t Hy: 0 < 1 & e wlem
Bt # 28 4 ¥ W amia Hhr-yas
witenT (left-railed test) s wd wid
(UMP) 2

4, Ho: 0= 1%1 Hy: 6 # 14 5o wharor
g @ ot mmmﬁmmim{umm
S T B W |

110, Suppose X and ¥ are two independent
exponential random variables with means
¢ and 20 respectively, where 8 is
urknown. Which of the following
statements are true?

Lo X+ 2Y issulficient for £
Z, Right-tailed test based on X + 2V is
LIMP for testing Hy: @ = 1 apainst
Hid<1
3. Left-tailed test based on 2X + ¥ is
UMP for testing Hy: 0 = 1 apainst
By
4. UMP 1est does not exist for testing
Hy: 8 =1 against H,: 0 = 1
1 ow faafest  smfaf  wea (two-sample
lacation problem) vy R Sl e wom
7 fadfa ke [mpuia«tmn} W FEm 6 8
S fn we &
i3 wmiie 30 Ha—f
Flx:8) = Flx—0); i =1,28 wals F
MENFE O W UH W T e &) g
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12, We

4-A-H

wimd A fRdm wfest @ & (ranks) =

e T ® Brefw fw o &1 ufy wh

LR e e

Hy: 8y =8, %1 Hy: 6, > 0, % uds wheaw

T H oHew W e

LH, & s=ofa T w 9o & % pie
8l #1

2. T e gt it Hy o arslren &0
afem 2|

3.7 91 dfw 51 85 581 & g

4. Hy % smvla E(T) = 60 8w

Consider a two-sample location problem
with 6 and 8 observations from the first and
second populations, respectively, Suppose
that the distribution of the i*" population is
Fix;0) = F(x—8;); 1 = 1,2, where F is
a continuous distribution function with the
median at 0. Define T' as the sum of the
ranks of the second sample in the combined
sample. For the problem of testing

Hg: @ = 8, against H,: 8, > 8, which of
o ; z

the following statements are true when all
observations are independent?
1. T is distribution free under H,

2.1t is appropriate to reject M,y when T is

small

3. 0bserved value of T cannot be 85

4. E(T) = 60 under Hy

ea M ww € 5 X < Binomial (n,p),
wEE O<p<|lmad ane{012..})
e wrEd £ wE At B on =089 w
X vy ur auare (degenerate) 21 o n =
yd @29 (prior distribution) Tiw sem W
A > 0w {Pﬂlssan}#ﬁﬂ & & Pl A
#H T Wy E
I. nw® 7¥e 424 (posterior distribution)
A e # o St aey Al #)
2. X = 0 8F W n % 999 927
A(1 —p)ymn o1 wwl de #)
3. p=1/28R Wty aiweE
(Bayes estimate) &1 yafoe (bias)
(A —n)/2 %
4. AT ST S WE (variance)
yrpfufe (unbiased) anwsa X /p &
yEee W Al 2

uheerve - =~ Buomial  (up),
where. D=p < | is known but ne
{0,1,2....} is an unknown parameter,

Mote that when n=0,X isdegenerate

30

113.

113,

at 0. Suppose that n has a prior

distribution which is Poisson with a

known mean 1> 0. Which of the

following statements are correct?

1. The posterior distribution of n is
also Poisson but with a mean
different from A

2. If X = 0, the posterior distribution

of nis Poisson with mean

A(1-p)

The Bayes estimate of n has bias

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

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

Haw Fraef

=Bk + faxip + Baxyy + g
Y= Fixgy + Baxan + Ba¥os + £y
¥y = Bixa + BXan + faxas + g,

# &y, 8x, 85 N(D,0%) &1 Wem 577 91
Wl Wy e (i0d) # e

Tad

X1 Xz X3
Det |X21 X2z Xaz| # 0% @ <fftiy f6
X31 Xag Agg

(81 B2, B3) w1 e @ wilker (least

squares estimate) (£, 85, f;) # iy

L .{El-ﬁz»ﬁz}m {unique) 3|

2. Ny iy 1 A W sufen

sFas (BLUE) X2, 6.4 *
Yiey £ w1 www wreem W
:;wmﬁa giwaT (UMVUE) B2, 2,6,

Lad

4, EI!I 'E.Iﬁ! T E!-—-I £ IE?E AR A
afer BLUE 2 ov woed)
m P srqatafts arwem (UMVUE)
i

In the lincar model:

Vi = Bixgy + faxiz + faxya + &

Yo = flixgs + Boxgy + faxgs + £z

Ya = BiXay + foXqs + Baxgs + &y,
where &, &; and £ are i.i.d. N(0,5%) and

X11 M Ay
Ll | Xay Xap Xga| £
L2y Xan ag

1 i (ﬁ! .BZ ﬁ‘?j bL‘ Th'f., ll::‘ 51 SQUETES
estimate of (8, 82 3:). Let 4,8, 0, e R,
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114,

4-A-H

L. (By. Bz B3) is unigue

2. ¥, €:f is the best linear unbiased
estimate (BLUE) of £i-, €;5;

3. TP, £:B, is the uniformly minimum
variance unbiased estimate (UMVUE)
of E?I‘l rigl

4, ¥3.,¢.8; is BLUE but not UMVUE

of Tiy £iB:

#2t N (u,0%) 71 e o0 918 e waa
ﬁﬁm ﬂ'{ XIsz;iupxn ﬁ;q ‘N gq
vk pa o? S g wae €1 o W

Iap = L““‘{xf;mf ;zg"—-—'xi:ﬂz , wafE

b>a>0 fagmm 2 2f2 G, meis B

n®  y? aefios W @ wed dea wen

{cumulative distribution function) #! f&fia

Fr d M e i A 2 7

I gy, 9406 ab = 18 R %1 95%
AT T R |

2, T

Gp-1(@) = 1=G,_1(b) = 0.0258 u

T WAl Bler 95% Rvansar dava 2

Ibs ¥ wEd vlen 95% feaem awmaa

& Wl a9 bwhE

b—a=(m—3)logs ® vge w¥)
4. R Guoy(b) — Gooyla) = 0958

Iy p TBR & 95% Rrearasr smma &

st aiard (n— 1) (3= 1) o? wh)

L

Let X, X5, ... X, beilid Ni{ue)
variables, where g and a2 both are
unknown parameters. Consider a
confidence interval for a2, which is of the
form 2 _

b, TS
lip = [Efxi;f] 'LQ’L-XI ]e i

b>a>0

Let o, be the cumulative distribution

function of a chi-square random variable

with n degrees of freedom. Which of the

following statements are true?

1. It is possibie to find a 95% confidence
interval of the form [, where ab = 1.

2 HGy . fal= 1-6G, (k) =0.025,
then it is the shortest 95% confidence
interval.

31

3. If it is the shortest 95% confidence
interval, then a and b must satisty the
condition b — a = (n — 3)log

4.0f Gyoy(b) ~G,_y(a) = 0.95, then the
expected fength of a 95% confidence
interval of the form

las is.fn—l}G—% a?

115, fe=ef wffamem wet (two-class classification

problem) w fiare #iforg, safs 9 afeedd
Tl % e B wen @ ofafe 2

(1 if0sx<1
fitx) = [ﬂ uther:rise
fu) = (%

fdsx=s1

otherwise
g 7l ot g wfrenast & www oy am, @
Frefia #iftm ) ve wifent (classifier) 8, &t

o W x ® e @l § gt e & AR

x < 1/2® = fgdm a3 offeg e & o

rzl/2a damdamag?

|, ufd oy =m, ¥ A 8 o dw ot
(Bayes classifier) &)

2. AR my >m, @ S v i wikwaf &)

3. Al m <m, BT 6w dm witwmi 4y

4. afy 1y =, w6 g v il

1 altwd wiwar % =

115. Consider a two-class classification

116,

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

I B~ T |
hix = [ﬂ otherwise
and -

A fax fosx<t
R = { 0 otherwise

Let m, and m, be the prior probabilities of

these two classes. Now consider a

classifier &, which classifies an observation

Xloclass 1 ifx < 1/2 and toclass 2 if'

x=1/2.

L. Wmy = 1y, then & is the Bayes classifier

2. Wmy > ms, then & is the Bayes classifier

3. Wmy < m;, then & is the Bayes classifier

4. Ifm; = m,, then the average probability
of misclassification for § is 3/8.

e wiferifay A sem-aen dEE 9@ a4
wedl § @ wufrene (with replacement) 2
e W oww msfwaw ufed  (simple
random sample) forgr| =0 whed & st



EHb.

Ii7.

17,

durd w5 F Pl B omng oam @R

WA 3 ¢l 4 deel % § 2 FwE @
ampfereITe & wv argfue sfesl B ot 3w
ufdesl ) v Fu @ L, 9 Pefe e
Pt # 1 oy e @ 7

2

i

4,

(&, + %,)/2 @ mRw (variance)

(2%, + 35,)/5 & viwn O afde 2
(¥ + 2%, /3 @1 v

(2%, +3%,)/5 & v @ afys
(¥, + %;)/2 w1 mmw (2%, +3%,)/5
o W w R

(%, +2%,)/3 % v

(2%; + 3%;)/5 @& waww & &0 &

A statistician has drawn a simple random
sample of size 2 with replacement from 4
boys with distinet heights. Let ¥ be the

sample mean of

their heights. Then,

another statistician has drawn a simple

random

sample of sz 2 without

replacement from those 4 boys. Let X, be
the sample mean of their heights. Which of
the following statements are correct?

5

2

L

4,

(%, + ;) /2 has larger variance
than that of (2%; + 3%,)/5

(x, + 2%2)/3 has larger variance
than that of (2%, + 35,)/5

(%1 + X2)/2 has smaller variance
than that of (2%, + 3%,)/5

(&, +2%,)/3 has smaller variance
than that of (2%, + 3%,)/5

ufe aiwsl & U wEE W oA 2.5 9w
Breas 0.5 & @

da o gl —

- wfegE 2.5 9 79 2wy

miftna 2.5 ¥ widl B wing)
mifeaEr 3 W @ g it
mitawr 2 % wd gl i

In a data set with mean 2.5 and standard
deviation 0.5,

2,
3.
4

the median must be bigeer than 2.5
the median must be smaller than 2.5
the median must be smaller than 3

. the median must bé bigger than 2

H8.69 F. h 7 m & #aw [0,00) # vRwifia
aifdeblel  dce e (lifetime distribution
function), &a e (hazard function) 4
stea 99 oliEaer W@ (mean residual
lifetime function) ¥ frsf el ¥ oy K

4-A-H
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LIS,

119,

9.

e e (absolutely continuous) & @t Fa
SR amE?

L.

2.
3.

£ h@dt =1
= Fog)au
m(t) =2 for t >0

- uf fase des west aen 1 > 0

aredl aeune wet gl @ ¢ @ Wy
m(L) &1 HEL e adar

afy shasrare de wos ama 4 > 0
arell Al s @ ol wiie > 0
@ Fay h(Om() = 1 8l

Lel K, h and m be the lifctime distribution
function, the hazard function and the mean

residual

lifetime function respectively,

defined on [0,00). Assume that ¥ is

absolutcly  continuous,

Which of the

following stateinents are true?

2

J’-“' h{t)dt =1
J i -Flu) i ;
mit) = e fort >0

mE) is strictly incredsing in & il the
lifetime distribution is exponentiz] with
mean: A > 0

hit)m{t) = 1 forall t > 0O if the life-
time distribution is exponential with
mean A =0

Uiel Y war M /M1 Fauad) s 2w A g

P S SVEE SR e B TR e T o e
F%mﬁ-‘iﬁﬁ##wwar%?

E

2

A
4.

e ey e wieE 1 @ e e

o umr w2

wfie | s uRma aEw W w1
W e AR S T ERh Ry
W T e e vy #

i ¢ Wiy o Fwm  ueesl @) wnm a
L, & Fraftm f5m @ @

Hif oo P{L, > 0) = f g |

Consider a single server M/M/1 queuc

with arrival rate A and service rate u.
Further assume that A < . Then, which of
the following statements are true?

2,

Queue length becomes 0'in infinitely
many time intervals with probability 1
Queue length becomes 0 in at mast
finitely many time intervals with

probability |



Steady state exists for the queue
Y ! :
limp,n P{L, > 0) = o where L; is

‘the number of customers in the systein

at time t

llﬂ.aﬁ'-l‘ﬂ?—r [{},l]ﬁﬂ}-ﬁﬂ"ﬁﬁ'}xj_,xz, ...,Izu'ﬁ
freftg P e 21 AR S e 9
e w1 A=y T AR o w5t =

3 - 2P @

I,

e

=
3,

a5 der 039 B2 B FaRs
¥ aferw 0.5 ¥ wwar &)

10 %erer 19 9y $wror 0 85 99 52 wEew
=]

e tF B wrEsT 3 o e 0.5
WOR A A T R e oa
Wl |

e = X1 =3

33

120, Letxy, xa, ..  Xap be 20 observations in
the interval [0,1]. Let ¥ and % be the
mean and the median of these
observations, and let g2 = %E(x; - )2
1. If 15 observations are sma |

ller than (.3, then ¥ cannot-exceed 0.5
2. 52 will be maximum if 10 of these
observations are 1 and the restare 0
3. If all observations except one are
smaller than 0.5, then # cannot be
smaller than &
4, s =F1-7%)

[ FOR ROUGH WORK |

$/11 RISE/18—4AH—§
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