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o0 8 Ampr 'O N wele wvr W tow " ar wn o aibe B Wt Bt wad & o
T A yole uwr @ ot Baeat oy af s e W Ble urer g |
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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

P
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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

28

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)



108,

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,



114,

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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fawy wtes yRem sls

2018 (1) 4 B
g fasm=

W :3:00 He qufe ;200 HE
U1 94

arad Rl w mem g @ 1 gwoufen qResr A o owt fra 20\ AT 40 A

'B'. B0 s 'C ) sga Rew vea (MCQ) oy e & 1 srest \mr A R sl

15 aty spr ‘B A 25 gt mem wm 'O 4R 20 wet @ e 34 £ aft Pedfa

A afe gt @ won fRu oay a9 dad ded wor A ® 15\ 'BLW 25 memowm

'CHat 20 weast A Gy @ el

o wE e o B o @ e Sa s st @ w9 Breget o uee g8 one

e fe gfemr 4 ge gl sty widt F oen Wl @ s-wd e & afy tar @

am glaalides @ walt st @ gRasr sgal @1 Pdss o et & | ol ove & oan

ux #) oft oA o 1 ogw qRowt A e e s @ e afiRer ot de

3. Ban uFE &y 1 Ry oww s wowwen dd g, Ao oaer g9 ofen qirs @
waid Fafay, e 8 s wvnee B ame Y

4. am o shymann ware oas 0 W aae, R wte, g wE st $5 s @
il wifa gaf &t &t dfd 9 4 wgwn wen e g v ows ofendf @

Rl @ 1% a8 9o qRaar 4 Ry av B o1 g aeed § oen &5t dar a
|| F4 a gvpey Ravl a wdt ole @ wsfe s o, R dae: st iy,
Foredl sl s qfasr @ aediafa off mfte, @ @ 2 ) '

5 wma A A uedis g 2 aiw, v B9 ueds wem $ 3 aiw wwn s 'C o s
Tt 475 @w W 2 | uolE nHd SE @1 memeHs qemad v A A @ 0.5 aiw
gy owe B @ 075 aw @ Fear o | owm ‘Gl @ wand ® fan wmwonw
1LHI‘$’-‘-T'-|‘§3F ; Il

6. s A" aenown B @ uede uae o# e fywen e g # ) sl @ daw uw
Baen @ “adl ae Cwafem gt # ) amel odls wet Hoa9 s walead Ba

|| gasn 2 Ay 'CF gedE yr o Cue o o o wite Res ol o awd F am

'C' A yel® ym @ well faerl @ wd wa sl w A B wrw g |

7. a%e sl gu w sefd afsl @ gain swd gy iy et g st e gw ate
o= wEd adienan & Fav spaiea aEwmn W o & o

8. sl #) e wr vw wel @ e ol st wme ol Paeen wife

9. damgder 1 9w &6 @ aqafy a8 &

10, ol wwify ax fos Ry Rfea w4 OMR gor wss- %) fnfm sl | gPadfdes "
#l 4d OMR ey was wfet & avarm o goal sidsda uRfaf @ snoasd £

11, fo=h e sareson & wye o Rty 2w et e sig ol deseer gl
& |

12, daa whem 9 ofl aefr oe dod wmd uenht W @ ader gitee e @

@t argafa & wrefl

i e o e T MR a0 FT g, |
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HATMPART A

1. @ faenefl v wva ® w@dEa =4
&Y B 2 aft ugd & uvn w9 o
# wiftwa 2% ok g @ L E @
1 4 an ve faeareff & vwm gw
wv @ urfirear aar 87

17 19

1 28 £: 25
21 23
3 e 4. a5

1. Two students are solving the same

problem independently. If the probability "
that the-ﬁﬁg one selves the problem is % 1 1—4 P 9 *_D'T‘!'\"—'ijj
and the probability that the second solves 3. goe—ufyan 4 SOv
the problem is %, what is the probability
that at least one of them solves the 3. Four males M, M, M; M, and four
problem? temales F,,F;, Fy and E, are sitting around
l. % & g a round table facing away from the table,
% e as shown in the figure If cach one moves
F. 58 % o theee positions to his/her right and then
one position to the left. then in which
2. 44 Faarfeat & wyg o, 26 R direction does Fy face?
glal, 24 Raardl wedla &l 24 L

fRaeardl fvdic @od &1 oI @, 8
#i sl wedla A, 12 wedrd
alk feee i, ol s @ aa
e ¥ o el g9 ailx
frme a9 dad &7

1. 10 2. 15

3. ®ig A8 P

2. Ina groupof-44 players; 26 play hockey,
24 play football and 24 play cricket. Eight
of them play both hockey and football, 12 L

play both football and cricket, and 5 play 21
all the three games. How many play both
hockey and cricket? 4. fagat (2017, 2017), (2027, 2027)
A o aty (2037, 2017) @ & Bygw &
3. None A Ha%d €
1. 2017 e )
3R OEW My, My My M ER ER 3. 100410 4. 100420

wfeard £, Fy, Fy F, U9 Marsi 45 @
R tE-gaR d Sl W Hew



4,

5.

The area of the triangle formed by joining
the points (2017, 2017), (2027, 2027) and
(2037,2017) is

I 2817 2, 109

3. 100v10 4. 100v20

frm o, e wifea dasw (ad=
aur sfad@) o wme dEwd (o
Ud HTUW) &7 AT o 27

a

]
5
i
4

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?

Prof. Murthy likes to let her students
choose who their partners will be;
however, no pair of students may work
together for more than seven class 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 tow, Calvin
does not want to work with Alice. Who
- should be assigned to work with Bob?

I. Calvin 2. Alice

3. Deénny 4. MNone

faam rar 2

@)y =aifas0 ;
=m.f_u5ﬂ]aﬁ§. Treafas e q B

" 5 & aafae sie r et @
fere (xv)" = (0)' (). T frosr & @t
w sfrard wu @ wen 22

1. x>03Ry>0

2. [x<Oandy < O}or{x>0andy >0}
3. {x<0andy<0}or{x=>0andy >0}
4. {xaﬂ}qr{yaﬂ]i}r{xzﬂand}rzﬂj

It is given that
(o) =aifa>0
=0ifa<0
Suppose for two real numbers x and y,
(xp)* = (x)'(y)*. Then which of the
following is necessarily trug?
l.x>0andy >0
2. {x<Dandy < 0}or{x >0andy >0}
3. x<0andy < 0}or{x = 0andy =0}
4. {x=20jor{yz0jor{x>0andyz= 0}

} for any real number a

R AR @ B adgat @ Frew

i

. 'm‘rfawgrwwwﬂ’lmﬁﬁ
Y 98 sefga = BT sefga
B Prom & g h @ @ Adfga @
feern aier wraffea &2
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1.

13

13 13
3. = 4. =

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

frh 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 shaded?

11 12
] 1z 2. 16
13 13
3 = 4, =
16 14

Consider a number 54 expressed in a base
different from ten, What is the base of this
number system if its equivalent value in
the decimal system is 497
R | : 2
3. 0 4.

W ey

10. v& g & aras @t qof < @
SHRT B g1 wd-dw fPrear @

A gt AR a0 5§ e, o
fafecar &+ firaar @) Ffsan @«
% 4 5, & @7 W gEw uae
frerar &1 i 8 &1 amar =p1 @
WY B 9IC gENT UEE, Ugd g9
#1 atg waifta @ 4 f5h. ved we
war & | wme ol feeel 27

1. 21 feah, 2. 30 fesf.

3. 42 feaf, 4. 50 f..

B | el

H. A long-distance runner finds a water
station after completing ::—th of the total

distance. After covering another é th of the

total distance he gets medical-aid,
Another runner joins him 4 km afier the
medical-aid station. The second runner
stops 4 km before the completion of run,
covering % of the total distance. What is
the total distance?

1. . 2lkm 2. 30 km

3. AZkm 4. 50km

1. fa=fl @ey A Gtgw Raref el
21 9w e ¥ oo fyemeff far
wiloT wed €1 9 v ¥ W 3 @
dsfeni €, 1 Ffrar sl ggad &)
e wisT e ared frenfifat o
uig wsfea & wan A @e R
forerreft &2
1. 19 2. 29
3. AF 4. 24

I1. 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?
. 19 2. 29
£ HIRIES 4, 24

12. Y% g &1 100M. ¥ P avar 2
9l 9etd @ 4% Ve aoh gd
9B 3 Il Surd 9% geedt @
(werfa geell 9w & g A7 sodh.



1Z.

13

13

14,

14

Ivadl 8, qudl 9w @ arg 25
goerdl 2, seuif)| el atv ufadr
gurd & g 7 e gr 9w 9

Fed ol T 22
355 365

1. ‘2— & 2. _2"" a
375

s Hiagy s, 25,
2 2

A ball is dropped from a height of 100 m.
The ball afier each bounce rises vertically
by half 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 travelled by the ball

‘between the first and the fifth bounces?
s 265

= m Z —-m
3 ?—;ﬁm 4. Egim
afe Wi @ g 48 = @ oF 2
'ﬂ’r‘h'!'_t Wﬁ?ﬂ'lﬁ?
1. @ad gF & A wewew @
2. ®d TG B wHIEar @ |

3. wad g wlar @ w2
4. wmrE Or g

If Sangeeta's daughter is my daughter's
mather, then how am | related to
Sangeeta?

Son is the only possibility

Son-in-law is the only possibility
Daughter is the onty possibility
Son-in-taw or daughter

£ led ) —

Rea s & st w1 fes e
udte a7

0.1, 025, 03, 02, 05 08 03 .
09,04,1.0,12
1. '1.05

3. 075

el

2. 085
4. 065

Which of the following options is the best
choice for the missing number?
0.1, 7025, 0.3, 92, 035, 0.6, 0.3,
0.9,0.4, 1.0, 1.2
S i
3 TS

2, (.85
4. 065

15. o1 o1 & R Sugan Rest 27

7] |-

-
N
7 TS

15. Which of the options is appropriate for the

blank space?

A

NIZERIAIDN

------- -




16. A stick of length L is broken into two
picces at random: What is the average
lenizth of the smaller piece?
| S ] 2. LM
£ O i 4. L2

17. g% & @ afa g @& wre 04
goidy ot &)

60

fia]

- 1 330

bl

W 10 %

a | 1S | ! 4 5 & 7T
Timeathcair}

&R B ATET Gra 997 27
1, 3042 2. 2043
3. 1043 4, 2143

17. Movement of a car with respect to time is
given below:
wt

L]

Speediumour}

BoE A B

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

18. U6 WA U @ ageidd Y
au® 9ol @ e fam gt
ot #| aen wfowa dgw few o
gt ufoea gga @1 = A
SUTGET 87

18. Wumber of ftimes 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?:

4a
|
1
[

}_-,___--

- -

AN 8 s
SPA P R
Jarilry ‘Febrabty Bareh  apdl Wy
1. February 2. April

-

3. May 4. June

19. % gu9 @ wE s A 150 &l
+t 215000 @1 dorEd d=am B AfE
ydles @fda & $9 @ &9 Is0 @1
Sure @l afad 8 o fed
wfea 3 aftraw 99 B o wod

& Biod w@iET?
1. 7450 2. 7500
3. 7550 4. 7800

19, A fuel station sold diesel costing 213000 10
150 persons on a day. If the lower limit of
sale to & person i3 ¥50, what is the maxi-
mum amount in rupees for which ong person
could have purchased diesel on that day?

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



WAITBTHF WY 'H T OOA

sftonad fren 4 gl @ wow
) ¥ AW v wawe S A g
fre ot & ok 98 ve fire e
Y SHART g YIS &ear &1 B @)
Uh gFhY M § 13 fie oot @
R @ 2 firre & @ e ga

Y EE 2| A gE el @
o fime are @ @t g1 o0 w
fratet?
1. 30 2. 29
3 N 4. 28

20. A and B move clockwise around a circle,
starting from.a.commen point 0. A takes 9
minutes to complete a round but re-starts
after a delay of 1 minute. B takes 13
minutes to complete the round but restarts
-after a delay of 2 minutes. How many
minutes afler they began would they meet
again at (37
L. 30 2o 28
3. 31 4, 28

UNIT -1

21. e {a,} Frer umm & gftarfie e &
= 1.

n:

;rtﬂi ={~1) ()(IﬂuH‘ JGW“EI
frafafam 4 & @5 o som wa 2
I. limsupa, =2
2. liminfa, = —
3. lim a, =2
4. supa, =+2

21. Define the sequence {a;,} as follows:

1, = 1 and for

nZ Ly = {=1D" (2) ('“ul o
Which of the following is true?
lim supa, =2

liminfa, = —w

lim a, = 2

supa, =2

B =

22,

27

23,

24.

4y {x,) avafie w=neat (real numbers) #

UF FMEE S9EH (convergent sequence) @
{v,} ol Tl &1 o uflee P
(bounded sequence) ® @t Frafafm 4 @
o W e 87

1 fx, + 3] sfrad 2y

2. {xp +y,) ufms

3 {xp oyl = FE W s Suemes
(convergent subsequence) 78 &)

4 Doty @ ¥ A ufer wxerg
(bounded subsequence) 727 # |

If {x,} is a convergent sequence in B and
{¥n} is a bounded sequence in R, then we
can conclude that

L. {x, + ¥,} is convergent

2. {x;, + ¥} is bounded

3. {2, + ¥, } has no convergent subsequence
4. {xy + 3,1 has no bounded subsequence

1
e IUE{Z} rt,nl e g"
1. I A EA
21 ¥ e
1
3 m'ﬁ &+ |
4, zmﬂ Sre il
The difference
log(2) lzm .
8 2t=n
n=1 A
1. lessthan(
2. preater than 1
1
3. less than PRy
4, greater than Prerny
iy Y
fl[x ¥) = log (msz(é"z)) +sinfx + y) @
it = = 2 fCy)am
| ms{azz}-l Ged)
i m =oosix + ¥
2
3. —sin(x+3)
.

cos(x + y)



24,

25.

5.

26,

26.

27,

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

a a ;
Thma_y' E‘;f{xi}'r] 15

cos(e?’ )-1
Hsinz{e"z}
2. 0
- =sin{x + ¥)
4. cos(x+y)

— cos(x + y)

et

ofd A araf® wemst (real numbers) @7
mxn EE (matix) ® qw B Il
:u;rﬂmﬂm{nx_m} aregE B TEE m<n

1. AB w7 sl (nonsingular) g
2 AB wiy smgmeai (singular) ¥

3. BA wia sl gy

4. BA weéw sragaraig ghm

Let A be a (m X n) matrix and B be a
(n % m) matrix over real numbers with
m < n. Then

1. AB is always nonsingular

2. AB is always singular

3, BA is always nonsingular

4. BA is always singular

oft A Tl wena (real numbers) 1
(2x2) srege & fomd fow Det(A+1) =
1+ Det(d) v ®, @ Prefafn & ¥ am
Frepd Prese 2 7

1. Det(A) =0

2.A=0

3. Tr(A) =0 . _

4. A=l (nonsingular) &)

IfAisa (2 x 2) matrix over R with
Det(A +1) = 1+ Det(4),

then we-can conclude that

1. Det(d) =0

2. A=0

I, TriA)=10

4. A is nonsingular

W & P

1-x+2:x*4+3:2y+0:y=6
2ox+1x% 43 xy+1-y=5
1:x=12*4+0-2y+1'y=7

FawHwy e k7

S/11 RISE/18—4BH—2A

27.

18.

8.

29.

1, wwa e oftdw wemall (rational
numbers) # ¥

2. 9% B9 TEfE vl (real
numbers) # #|

3. 6% &9 ey gt (complex
numbers) # |

4. FHF B T A9 2

The system of equations:

1'x+2'2°+3 - xy+0-y=6
2:x+1:x*4+3 - xy+1'y=5
1rx—1-22 40 xy+1-y=7

has solutions in rational numbers
has solutions in real numbers

has solutions in complex numbers
has no solution

- Ak M =

- e

m(n z ﬂ) W trace B
003

?29

zzu_i_alﬂ-

2+2%0 4 g0

220 4320 4 1

s e

The trace of the matrix

2 1 g
(nzn)
0 0 3

?ZG

220 4 320
272504 320
3041

i A Lo

. 9% a, b, ¢, d U0 Fafie sEw ofidt (real

constants) & & w@% x,yeR @& fm
Ax + Zxy + y* = (ax + by)? + (cx + dy)?
e B,

. A==5

2. A=1

3, 0<dl<1

4. tar w1¢ 1 € R wm 8 &)

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



30,

31

31.

32,

Ax2+2x}r+}r2={ux+by]2+{cx+dy}z
holds for all x, ¥ € R. This implies

I. A=-5

2. A=1

3 <<l

4. thereisnosuchie R

we wRE & owgeEn (v, vy, 0, v, ) G
@ afRw M # Wl RY n> 2% e
wfeet =1 nvwRE dema amme (orthonormal
basis) 81 ¥ A,., WeE & & ww aRw

Vi, Vg, o, 0y WA R 5
LA=4" 2. A=4r
3.4 = 4T 4. Det(d)=1

. Let R",n = 2, be equipped with standard

inner product, Let {“lrﬂir“'l un} be
ncolumn vectors forming an orthonormal
basis of R". Let 4 be the n X n matrix
formed by the column vectors Voo Vs
Then

LA gt
A=A

2. A=4AT
4. Det(d) =1

aw f{a.}3s (b} owefE  wemel  (real

numbers) # ¥ waRe 99 (monotone

sequence) ® & off Ya.b, afrard

(convergent) ¥ =y o Fre=fafas & § o

WeyT wa g ?

1. Ya, 7% b, =l afard &)

2 Fa, 7L h, 49 59 W 75 0w e &

i {an}7 {b,} s uRag (bounded) 2/

4 {a,} 7 {b,} 4 % #7 % =5 17 Rz
{(bounded) #|

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

of real numbeys and that ¥ a,, b, is

convergent, which of the following is true?

. Xa,isconvergent and ¥ b, is
convergent

2, Atleastoneof Ya,, Ib,is
convergent

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

4. Atleast oneof {a,}, {5,) is bounded

T wemet @ wyeEn B Q 7 g i
% wiemw # N # frefte o) wpeeg S
fr=r o & oRfie ¢

10

32

: LzrvtSz[{:Jt:,}r}f:cz+:,rz ==,

5=[{x.y]|x2+y2 =$,mﬁrne N
TNxEQ WyeE Q)
. 8 u& uRfm sRew (finite non empty)
ey &
5 1 (countable) #
S armera (uncountable) #1
5 R (empty) &1

1
wheren &

N and either x e QoryeQ}.

Here @ is the set of rational numbers and
M is the set.of positive integers. Which of
the following is true?

S is a finite non empty set

S is countable

§ is uncountable

5 is empty

b —

UNIT -2

33.

33

34,

af f:{z“zl <1} = Cor afrs {analytic)

T W o oad oo PR @
I w9 R T A wfE w5 f gnr g fan

w1 wE d 7

L Q) =rE)=Fvnen

2 f(Q)=f(5) =g VneN

3 |,fe)|{2‘“v-ne-m‘

4, %{]{(ﬁ)ﬁ%vnem
Laetf:[zllzl{1}—>Eb¢anon—mn_stant

analytic function. Which of the following
conditions can possibly be satisfied by £7

L 1) =r(F) =S vnen
Q) =r (D) = vnen
; 'f(i)I{Z'“VnEN

. %{lf(ﬁi}’{%v“'f“

b2

LFe )

-

w B @ C\{1)} = C # ¢(2) =-:—ji 4]

SRR Rear o 8 Prefifen 4 @ A W
T T
i @{{z_.ﬁcllzl'{l}] < {zeclz <1}

2 o(fzec|re <0)) {z € € |Re(z) < 0}

$/11 RISE/18—4BH—2B



34,

35,

a5,

27

a7

3. o s (onto) &4
4. g(C\(1D =C\[-1}

Consider the map @: C\{1} — C given by
; 1+2

o(z) = —.

Which of the following is true?

L e({zec]|zl < 1)efzec| |zl < 1}

¢({z € €[Re(2) < 0}) < {z € €] Re(z) < 0}

2,
3. pisonto
4. e\1]) = e\{-1)

afe S, wqem {1,2,3,4,56,7}% woit
(permutations) & (group) = fAf¥w wwr
B a1 el o ﬂw

BT W T W R 7
L. 8 # #fe 6 (order 6) 71 = wagn
(element) =8 #)
2. 5 A9 7o o ammm Al B
3. 5; A 8 w1 oY oramm A B
4, S; X e 10 7 o a4 2

Let 8, 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 8
2. There are no elements of order 7 in S5
3. There are no elements of order § in Ly
4. There are no elements of order 10 in Sy

- WE (group) Iyg ¥ Ipo¥ Fw fowh

wAwfaTy (homomorphisms) # ?
L. = i
3. g 4, TW

- The number of group Hnmunmrphisms

from Z,, to 2, is
l. zero 2. ‘one
3. five 4. ten

W fx)=x5=5x+28 =

1. fwﬂiﬂmmﬁmiﬁl{realmut}
TET 2|

2. [ s9a ww awfiw e 2

3. f# ma @ arvefs 1w 8

4. & wf 5@ arefie ga

Let f(x) = x® — 5x + 2. Then

. F has no real root

[ has exactly one real root
[ has exactly three real roots
all roots of fare real

-h'lu.‘l!\.!-—c

38

38.

39,

39,

40.

e afi wemst @ T @ Q @ Prete
B w1y 7 5 = {(a,B)|e, B € Q) c R? &

R? % 5 R (connected) ¥
R® ¥ §€ gt 2

R* % S wga (closed) 2|

R* ¥ 5T dga (closed) &

=l by = ol

Consider the space

S={(a.f)la,f € Q) c R where Qis
the set of rational numbers. Then

S is connected in B2

5€ is connected in B2

5 is closed in R?

§€ is closed in R2

R C W ufnfha v &t (analytic) wert

[ ool & A Praffem A ¥ o W e

T R ?

I. f smRag (unbounded) £/

2. [ Ra srgest (open sets) 71 faga
Hgma‘fmm{mnp}mtl

3. v Ry IR wia (open connected
domain) U femrs & fre o fade angs
g £, U et g o e
TR A AR we £

4. € # f w1 sfafers oo (dense)#

-lhm!\.'ll-u

Suppose that f is a non-constant anal ytic

function defined over €. Then which one

of the following is false?

I.. fis unbounded

2, [ sends open sets into open sets

3. There exists an open connected domain
U on which [ is never zero but If]ul

attains its minimum at some point of I
4. The image of f is dense in C

A
EB
§ z.+_'3~.1dz
l1-z|=1
oA E
L. 0 2. (mie
3. {mD)e — (wi)e™? 4. (e+e™)

The value of the integral



E.E
f == ldz is
|1=z|=1
. @
3. (mde - (mi)e! 4,

bd

{mi)e
(e+e™)

UNIT 3

41,

41.

42

#fe v (Cauchy problem)
2uy +Juy, =5

WA -2y=0Wu=1

dHw AT e a7

|. T99 @95 w5 2

2. 99 e £

3. zHd apT B B

4. g ovd wm B

The Cauchy problem

2u, +3u,=5 }
u=1lontheline3x—-2y=20
has
exactly one solution
exactly two solutions
infinitely many solutions
no solution

ok Y e
wi Wy o cm

#%a

ﬂﬁ%-'ﬁ:ﬂ,;\?e_ﬂ,!}_ﬁ:
u(x,0) = f(x), ;—":(x,u) =0,xeER=
TEAE ' u 8, el £ R - R P
st B T B B
fx)=x(1-x)¥Yxe[0,1]sh

Cfx+D)=f(x) vxER

42.

Eil u(%,%}‘ﬂ?rﬂﬁ #

1 1
1. z i L =
3 5
3. 3 4, =
Let u be the unique solution of
#tu  3u

a—ﬂ—'&-;;=ﬂ,xEﬂ,tb 0
u(x,0) = f(x), Z(x,0)=0,xeR
where f: R — R satisfies the relations

fOx)=x(1-x) Yx€[0,1]and
fx+1)=f(x) VxeR.

12

Thenue.% is

L= L
3. = 4 =
afe

Jy £z = b {ap @) + bf (2) + cf (w))

. g ol W g PR @ wgwet £ @ P owdw

44,

(exact) M a,b,cwmr A &7
l.. a=8 b=%‘,ﬂ='—

EN i 2
3. A=, b-4.c=‘
= e
4, ﬂ.—ﬂ,b:wc =
. The values of a, b, ¢ such that

h
[ reoax = far© + b7 (3) # crom)
4]

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

5 1

I a=ﬂ.b=:.c‘=:
3 2 1

2, {I-—I.b—:,f—+
-2, 3 1
3. a—T,b—I,5«;

e =1 ._3
4. a=0, b—:,c—-4

caR iyl = [ + 2yl dx @ wafs

y(0) =0,y(1) = 1, 5a9 y & gy & @
inf/[y] =1 7

23 21
I. E# 2. ‘i’;$

3. 58 4, fce = &

Consider J[y] = [ [(¥)* +2y]dx
subject 10 y(0) = 0,y(1) = 1. Then infj[y]
T 21
1. is = 2. 1s =
T )
3. 1s o 4. does not exist

45, werrs g



45.

46.

47.

®(x) = x2+ [7 et p(t)dt = WA
w4 (resolvent kernel) &
], g 2. 1

3. e¥t 4, xt4 g™t

The resolvent kernel for the integral
equation

X
¢(x)=x2+je
(i}

l; eft™X 2 |
3, g¥t 4, x%4 g*t

=% o(t)de s

. T wve wieaw (simple pendulum) #Y nfy =

araifeme (Lagrangian)

z:%mtzé? + mgl cos 6 Ry 7ar B, wafy |
#arf # @ & wed Mew (bob) T TanH
m, Erersds e g, 7w el @ des @
aram @ 2 5w L | e teiPm
[H&'ﬂiltﬂnian}ﬁm

1. H{p,8)= e F+mg£cns€
2, Hip, 9)"2,“;:
3. H{p,&}“-ﬁ-ﬁ—mglmsﬁ
4. H(p, @)=

mglcos@

+m,g!msﬂ

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

L :%m 18 + mgl cos @,

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

1. H(p,8)= +mg!cos&

2. H(p.8) =

3. H(p, E)n-—-mglmsﬁ

4. H{p.8)= +mg£msﬂ

yapa  we™ y y{y Dy —-2)%

mﬁmmmm
1. 3% y(0) =05 l‘rﬂ‘r}rmﬁ
(decreasing) #1

13

47.

43,

2. 3R y(0) =12 &1 @ y gfemm
(increasing) & |

3. 3l y(0) =25 & 9 y anflag
(unbounded) &

4. aR y(0) <0 = & y ez
{bounded below) 21

Consider the ordinary differential equation
y' =yly—1y-2)
Which of the following statements is true?
1. 1f y(0) = 0.5 then y is decreasing
. Ify(0) = 1.2 then y is increasing
3. Ify(0} = 2.5 then y is unbounded
If ¥(0) < 0 then y is bounded below

. FEEE T v+ Py + Q(xly =0 @

Fern g W P R wiumeady

we (smooth functions) 8 af% ¥, 7 y, 78

yawe wiE & BN 8w W(x) wakm

sifvro (Wronskian) ® Prefla & & &

frfafaa § & ot W ww= wder g 8 2

1. &Ry, 7y, e s (linearly
dependent) # & 08 x; 7 x, TE
v g W (x;) = 0 wem W(x,) # 0
B &)

2. =y, 7y, Wam =u7 (linearly
independent) #f o vede x & fow
Wi(x) = 0srmi
@ fag Wx) = 0 #m

4, ARy Ty, Wy e o @ uale x
3 farr Wix) = 0 2y

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



UNIT -4
49, vw wila sfmen (Markov chain) 9 swn

wAfE (state space) § = {1,2,3,4) 7 wmwaor
HTEE (transition probability matrix)
P =(p;;) Pt v & ofvmfes 2

1 2 3 4

1fi/2 0 1/2 o
211/4 1/4 1/4 1/4 ar
3|131/3 0 1/3 173
4l1/2 0 172 0
im ot o m _
L limpy =0, Zﬂi’z.z e
=

(n)

(1) _
2. éiﬁ Pz =0, P5 <o
n=g
o
: n} (n) _
3 lmp=1 ) pi =
n=0
oo
) _ (n}
‘e S
n=g

49. Consider a Markov chain having state

space 5 = {1, 2, 3, 4} with transition
probability matrix P = (p; ;) given by

1 2 3 4

12 9 1tz B

211/4 1/4 1/4 1/4 Then

3113 0 1/3 13

#1122 o ‘172 b

L lim p® =, Zpgj;l:m
n=j

[= 1]
2. limpi =g, Zpﬂj < o
n=0

N—bon | =

il
3. limp =1, Zpﬂ} = oo

H-+og
n={

=]
4. lim p{¥ =1, Zpi’? <co

=00
n=0

14

50.

50,

51.

51.

afe le Xg, Xg -'ﬁw W e {le] m‘_‘ﬁﬁ‘
et argfew W (standard normal
variables) =f ot Frefefa 4 @ o Wy 2 7
1. V2| ""utz

X +xi

2 Xy =2Xa 41Xy et

L VI ater)

(=~ x5)* 1
(X;+Xy)2

4 REE- v P
©oafexiexi T L3

Let Xy, X5, X; be i.i.d. standard normal
variables, Which of the following is true?

X
L1 .
XF+x3
2 Ki=2Xa4X i
LR |¥i+&p ek T

(y=%)%
ey a2

ax?
Gl oy

Fa

]

I ELS A B R T —
6 wen F  wvEmaie  wew {exponential
distribution) 1 wew @ 2 wuw 9 @
mﬁﬁqﬁmwmwmﬁv.m
Bl AR tue @t w 2w oww & B
n—m(>0) 7= & ot w3 @ | IR W o
(> 0) 7t &1 Hevem Xy Xgs iy Ko T2 B
A 6 w oweem W i {maximum
likelihood estimate) s 2

L
1. ﬁ:%-g-lnsn_m

2. f=Lfimx

m

3 d= L L X {n-m)e

i Lo ml?.l Xi+(n—mit
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

X1r X2, 00 X,  Tespectively, then the



52

maximum likelihood estimate of @ is given

by

1. §=—1r

2. g=taxn
m

3. f= IiEg xit{n-mlt
Tt

& Be= L, fit{n—-m)t
m

wed! wod gfes e (iid. random
variables) Xy, X;,.., X, wwwy (,, 8,)
feer  (uniform (6, 8,) distribution)
Wt @y < 8, ssma wrew € W oo o
2| Pefafmm § % v wmow wifeo
(ancillary statistic) # ?

|, bk <n® R %{E‘%

2, Mﬁkﬁnﬁmﬂ%
T

3, Rl k<n? By —8
Ximy~Xgg

4, o kil <k <na gl
Himy=X )

- Lﬂ X_'La- x;; "1:X|-|_ h ilildr llﬂifﬂ]'m {ﬂl' 'Ei}

variables, where 8, <8, are unknown
parameters.  Which of the following is an
ancillary statistic?

1. fﬂfnra kE<n
Ximy i
2. Eli'-‘-.l:i‘fi‘ﬁft:n'sn'l:,.fﬁ:-r-‘:ﬂ
Xy

R
3 e forany k< n

Xepy—
4, ZO7N0 forany kwhere 1< k <n
Xmy= Xy

. U9 A5 -

X~NBA,1); —0w<f<oo,®d IR W
wEe 0 % diteE & v W few g o
A2 &7 (squared error loss) & smrfe aft X
w1 W (risk) kX #1 aten e o d @
B,

1. k<0

2. Dkl

15

53.

55,

o A T |
4, kwn ¥ Gan a2

Consider the problem of estimation of a
parameter & on the basis of X, where
X~N{@1)and -0 <8 <o, Under
squared error loss, X has uniformly smaller
tisk than that of kX, for

1. k<0

2. I<k<ti

3. k>1

4, novalue of k

. w4 frwent @ wem (against all alternatives)

o feredl @ g @ T (equality of
effects) @ wferr w3 @ faw e fersg &
dfs Renftfdt @ wioey frn o &
T U WY T A T e @ e @
@R #) g% wen of G@ee (Between sum
of squares) ¥ & Tf WHA (total sum of
squares) #9T 180 7 500 £ "¢ Foodem
wpAAl?

. P[F4s 2 15]

2. PlFyu =16

3. P[Fi4s = 3.6]

4, PlFsq = 25]

. To test the equality of effects of 10 schools

against all alternatives, we take a random
sample of 5 students from each school and
note their marks in a common examination.
“Between sum of squares” and “total sum
of squares” are found to be 180 and 500
respectively. What is the p-value for the
standard F-test?

1. P[F4s = 15]

P[Fs40 2 1.6]

P[Fy4s = 3.6]

P[Fos0 = 2.5]

e e b

s wr g argfos aRe (random vector)
X W WEUEI #TEE (covariance matrix)

1
P :
o ip<0

R~

P P
1 P
o P
P 1



Bt AR v e g gew (first principal

component) & W (variance) #1 frafg

e g,

. v &1 A6 5/4% sifte T8 2 wa

2. v & A 5/4% s B wem ¥ wy
4/3 ¥ s T

3. v AN 4/3 9 wfe E wew ¥, weg
3/2 9 ol 78

4. v A 3/2 @ e B wear &

. The covariance matrix of a four dimen-
stonal random vector X is of the form
1 p g p

; where p < 0.

o~ B~

p 1 p
g p 1
pp

If v is the variance of the first principal

component, then

1. v cannot exceed 5/4

2. v can exceed 5/4, but cannot
exceed 4/3

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

4. vcan exceed 3/2

. B 125 ReRist t ve T ¥ n Aot
Tver IrgRes wired (simple random sample)
form v & e wfvet | wuflers froffr @
Tive vy & aet @ wma vy o & ) 3R

wofireeres gyt (with  replacement
sampling) & #e # "Fw 3R (standard
error),  wufewmE ufmd (without
replacement -sampling) #1 WA g o
=rpft gt oo mE ;

1. 32 2. 63

3. 79 4. 94

. A simple random samplie of size n will be
drawn from a class of 125 students, and the
mean mathematics score of the sample will
be computed. [f the standard error of the
sample 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 is
132 2, 63

37 4. 94

57, t= #fem ot g 4 3R wem P (error

degrees of freedom) 30 #1 o fash o woir

16

57,

60.

(treatment) & fox wa wEsy =R
(treatment degrees of freedom) #1ft ?

1. 4 v I |

3.6 4. 7

In a Latin Square Design the “error degrees
of freedom” is 30. The “treatment degrees
of freedoni” for any treatment is
1.4 2i 5
3. 8 4. 7
cwfe [3x]| + |2y] <19 s
9x + 4y T HEw A
1.1 27
3.3 4. 4
. Suppose that |3x| + |2y| 1. Then
the maximum value of 9x + 4y is
1. 1 ah
3.3 4, 4
. W& AT 0 (standard fair die) # w0 o

BT W B M s P wm oo S 9 6 3
mﬂtgﬂﬂ#ﬂﬂhimxmﬂ
P worm A o s B Al w7 weAw
A 7 B P v @ oiafe &
A={X s v7 dwm £}

B={X = 2%m m w5 7% §)at

1. PlANB)=0

P(ANB) = 1/6

P(ANB) = 1/4

P(ANB) =1/3

Fe-farond

. A standard fair die is rolled until some face

other than 5 or § turns up., Let X denote
the face value of the last roll, and

A = {Xiseven}and B = {X is at most 2},
Then,

1. P(ANB) =0

P(ANB) =1/6

P(ANB) = 1/4

P(ANB) =1/3

ok

M X 7 Yawd wm ded (Lid), ot
sremaret (0, 1) 9 w9%9 (uniform on (0,1)) &
Bwn Z =max (X,Y),W =min(X,¥) &
& P((Z=W) > 1/2) % w= #m

1.1/2 2. 3/4

3.1/4 4, 2/3



60. Let X and ¥ be i.i.d. uniform (0, 1) random

variables. Let Z = max (X,Y) and
W = min (X,Y).
Then P((Z - W) > 1/2)is

1.1/2 2. 3/4
3.1/4 4. 2/3
HATMMPART C
Unit -1

61.

61.

o C(R)={f:R - R|fus oo e §

v o us wed wqzay (compact set) K

0 wEr e 2 & f(x) =0 vx € K7}

aft g(x) = e~ ¥x € R & o Prefefen §

BB W s W R 7

. C.(R)# f, - g wwwd (uniformly)
e HE AN @ {f, ) argawn walen &

2. CAR)H f, —» g R=am (pointwise)
He W T OF () apea e 2

3. af% C(R) ¥ v& s g v Rrgan
wfrafta (pointwise covergept) # o a8
g W wefn yfef guniformly
covergent] 4§ B )

4. CAR)H ®r oft argen o A & W g
e fagam wfrafi g

Let C.(R) = {f: R = R| f is continuous

and there exists a compact set K such that

f(x)=0 forallx € K} Let g(x) =

e=* for all x € B. Which of the following

statements are true?

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

2. Thereexists a sequence {f,} in C.(&)
such that f;; - g peiniwise

3. [Ifasequence in C.(R) converges
pointwise to g then it must converge
uniformly to g

4, There does not exist any sequence in
C.(R) converging pointwise to g

62. 7 a(n) = — 2"

1 e
b(n) = 10"%og (n)
e(m) = o,
8 & Freifaies F @ e w g ?
1. wqfaa w0 4 %2 0 @ fag aln) > c(n)
2. wfaw we @ @@ 0 @ g bin) > cln)

S/11 RISE/{8—4BH—3A

17

3. wftr v A 98 0 @ fAT b(n) >n
4. wfaa w9 @ @& 0 @ AW a(n) > b(n)

62. Given that

zﬂ

a(n) = £glon

b(n) = 10*®log (n)
c(m) = s,

which of the following statements are true?
a(n) > c(n) for all sufticiently large n
B(1n) = c(n) for all sufficiently large n
b{n) > n for all sufficiently large n

a(n) > b{n) for all sufficiently large n

e e

. UH e

f:ﬂ—’ﬂ,f{f]=~l—+i’;,-,a,b eER b=0

g aftfRe far anen &) Pl § @

#/a T e &7

lLaabas wiadl & Bra R & wi
ez saval (compact interval) 7@ $eA
f wmedt wea (uniformly continuous) # 1

2. ma f, @ R W waed waa (uniformly
continuous) 99T a @ b & Wi W & oy
yitaz (bounded) &1

v famb=0F M PR W
sl wam (uniformly continuous) 21

4. w73 f, ¢ R o waed e (uniformly
continuous) 2 71 a # 0,b# 0 8F W
avftaz (unbounded) #1

. Let f: R = R be given by

fx)=—=.a0b ER b20.

Which of the following are true?

1. f is uniformly continuous on compact
intervals of B for all values efaand b

2. fis uniformly continuous on Rand is
bounded for all values of @ and b

3. f isuniformly continuous on R only if
b =0

4. f isuniformly continuous on R and
unbounded if @ = 0,b = 0

AR a= () —sdt @ o Preaffe § 9w

wa R ?
L
4t A+it

2. o v ufvig Heg @



3. logla) =1
4. sinfa) =1

64. Let

65.

66.

e
o Taed 4t
Which of the following are true?
2o 1

di 1+¢7

o —

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

Prafafen 4 ¥ # Aw wer o
" uREE (bounded variation) & w2 2

I (-1, 1)@ fw x? +x+1

2. x€(-1,1) % R tan (%)

3. x€(—mm) & firesin G)

4. x€(~-1,1)% fm VI = 2

Which of the fallowing functions are of

bounded varation?
I x*+x+1forxe (-1, 1)

2. an(Z) forxe (-1,1)

el

sin (E) forx € (—n,m)

. Vi-xiforxe (-1, 1)

b

B AT wes (real numbers) W onox n
HreEl (matrices) ¥ wmwm @ M, (R) %
Frefa oe € 7 9@ gl oo R @
U0 wfemm W ¥ wh o we uRw
x€R" % fay e 5y

[1Mp(R) = R f(A) = (A%, x)
BT SR e @ @t 4w wen 27
I. f tRa® (lincar) 2

2. f sawaig (differentiable) #
3. f waa & 9% smewahu ol
4. [ sfRag (unbounded) #1

- Let M, (R) denote the space of all n x n

real matrices identified with the Euclidean
space R™. Fixa column vector x = 0 in
R™. Define f;: M, (R} = R by f(4) =
{A%x, x). Then

18

67,

67.

68,

. f islinear

[ is differentiable

. f is continuous but not differentiable
. fis unbounded

e e

w WEm e oy # e [y)ww weew

Tt 2 FefE w9y R a7 8

W wE fiRE o x,y) = ¥l g

mmfmﬁl R, flx,)

. f ot R? o gaer &)

2 rrﬁ}myemﬂ?mrwf(x,y}.
R\{0} o waa 2 _

3. WwyERSRTy - flx,y)p
Lo

4. R* @ ol oft favg ov fom ol 2

For any v € R, let [v] denote the greatest

integer less than or equal to y.

Define f:R* = Rby f(x,3) = x Then

. f is continuous on B?

2. for every yER, x = f(x,y)is
continuous on R\ {0}

3. for every xR, y w Flx ) is
continuous on B

4, [ is continuous at no point of }2

areafas wemal (real numbers} & 97 wHH
a = (ay,as,..) forma fe 327 a, | vfwfe
(convergent) &, @ wRw whme (vector
space) 1 V ¥ Frofty #iftrg) am ||| : V -
R @ |lall = X270 BT uftaifls |
hwl%-rﬁm“ F # gwlqﬁi B7? e
L. V¥ S35 o9 (0,0,..) & 2/
2, V uRfa ffta (finite dimensional) #
3. V& us modta Was amms

(countable linear basis) # |
4. V wm complete normed space £

- Let V denote the vector space of all

sequences @ = (a,,dy, ...} of real numbers
such that ¥ 2"|a,,| converges.

Define |||l : V> R by [laf| = ¥2"|a,,|.
Which of the following are true?

V contains only the sequence (0,0, .. bl
V is finite dimensional

V' has a countable linear basis

V is a complete normed space

L J—

O W |

-V, uiny afte € & oRife fm (finite

dimension) n # & wity g {vecior
space) B 4 T:V = V o twr Y s

S/11 RISEM8—4BH—3B



69.

70.

70.

7.

71.

(linear transformation) ® Rwer e
Pt w (eigenvalue) | 8 o gt @
#ta ﬁ il v & il &7

L. T=I=0

2, f’:"—!}“" =0

5. (T-Nr=0

4, (T=nD"=0

Let ¥V be a wector ‘spate over € with
dimension n. Let T:V = ¥ be a linear
transformation with only 1 as cigenvalue.
Then which of the following must be true?
I. T=i=10

2 fr=ayrt=y

. r=-n"=0

4, (T-D"=0

ot Aww (5xS)eraE ® fwd faw

e fwm Ax =0 & == W@ wie
(vector space) @t famr (dimension) =5 9
W Y8 ol

. Rank(A®) =<3

2. Rank(A%) >3

3. Rank(4?) =2

4. Det{A’} =0

If A is a (5 % 5) matrix and the dimension
of the solution space of Ax = 0 is at least
two; then

1. Rank(A*) =3

2. Rank(4®*) =3

3. Rank(A*) =3

4, Det(4®) =0

#ﬁﬁ‘fﬂthMﬂR}*ﬁ'ﬂAB-JgﬂﬁﬂT
A % afers 9gas (minimal polynomial)
? sferpan Wi (degree) daw 2 B wradt

|

2. A% ¥feus 4gus ) afeTw am
@asl 3 81wl # |

3. MWMA= g, 08 A ==l

4. @ (uncountably many) e
(matrix) A Sudes vfaa & A o §)

Let A € M (R) be such that A® =I5, 5.

Thien

1. minimal polynomial of 4 can only be
ol defree 2

2. minimal polynomial of A can only be
of degree 3

19

w2,

3.

3. eitherd =Ty 0rd=~l5
4. there are uncountably many A satisfying
the above

AR AT X noYgE @ (n> 1), formay forg
A% = T4+ 1210n = Opyyy, T fyy B
n % gems AegE (identity matrix) @ Oy
@i n & W sraE (zero matrix) # e

i 8 o o e T - S

1. A =i &) :

2. t? 7t +12n =0, 7= t = Tr(4)

3. d*=7d+12 =0, 5afs d = Det(A)

4. A2=T1+12 =0, w&f¥ 1 arw A9
% el 7 (eigenvalue) £

. Let 4 be an n % n matrix (withn > 1)

satisfying A2 — 74 + 1210 = Opuns

where L., and O, denote the identity

matrix and zero matrix of order n

respectively. Then which of the following

statements are true?

A is invertible

t? — 7t + 12n = 0 where t = Tr(A)

d? = 7d + 12 = 0 where d = Det(A)
— T4+ 12 = 0 where l is an eigenvalue

of &

gt B

mefEs wepst  (real numbers) & uw
6xbh ey A o wfEsfue
(characteristic polynomial) (x — 3)%(x —
2} 1 afegs %89 (minimal polynomial)
(x=3)(x—2)" ¢ sre A =1 wida fafem
1 (Jordan canonical form) 7=n 2w & 7
0

3 0 o

e e o % T e B e (R e 8 e 1] e 2 T 188

e 1R e R e 5 e N e B R o B v T e
oo DWW OO0 W
2R SO OO
Moo DD MO



e N S L

0 3 6 080 0

3 0.8 2-FEDH D
Tl 8 g B
0 6 8 B g

0. B g0 2

3 1 0.0 0.0

0 -3 0 .8 9 0

4 0.0 2 ¥V &0
i i B S T A S
|14 S I R

0 0 00 0 2

73. Let A be a (6 x 6) matrix over |t with

74.

characteristic polynomial

= (x — 3)*(x — 2)* and minimal
polynomial = (x — 3){x — 2)2. Then
Jordan canonical form of 4 can be

0
&)
0
0

1
2

o)

0
0
]
2

0

oD oot

cCocooWw

(o

0
0
\o
3
0
0
0

1
2

o000 WH oo o o WD OoOCOoOWES DoD O WD

CcCoOoMNOoOOD ODDONOO OOoOcNOoOD oo MNAS
CONHOOD OON=O0 O0ONHOD O0ORKNaD

o

o A et WA (inner product space) V
9 FEE Uw SyEgeay S fiw m &) afy e
V = aftm mmm & g% (metric) zra
gfenifea wiftefes (topology) # wmer wy=m
§ & waw (closure) ®1 § 2 Pefm fm @
ar et & 9 o wey 2

DHNOODO ONOODOD ONOOSOE OO S S
i

74,

75.

. St

o A (S

span (5) = ($+)*
- Si =((Sj.}1}.l.

s La R

Let V' be an inner product space and § be a
subset of V. Let S denote the closure of §
in ¥ with respect to the topology induced
by the metric given by the inner product.
Which of the following statements are true?
1. S=(5)L

§= (st

span (5) = (§4)*

B S (T

1. 2, i@
Hft'A:(ﬂ 0 -2)?:1

00 1
Ixy.zeER & fau

e

x
Q(x,y,2) ={xyz)A (y)‘ﬂ it Frfelt
z
domaad?

1. funfa W (quadratic form) @ # Bz
¥if¥r® s (second order partial
derivatives) 9t 771 an=gp (matrix) 24 &
aEy B

2. v w9 (quadratic form) @ 9 &f
(rank) 2 #1

3. feedm w9 (quadratic form) @ =1 famw
(signature) (++ 0) &)

4. Buria w9 (quadratic form) @ &1 79
ﬁﬂﬂm m (I,Y,E} # ﬁ“l‘! ™ g
HE R

1 2 0
‘Lnd=(ﬂ 0 w'E):uln‘.id'.'.'ﬁm\!".ﬁ::r

0 0 1
xy.zeR
X
Jlxy.z)=(xyz)A (y)
2

Which of the following statements are true?

1. The matrix of second order partial
derivatives of the quadratic form Q is
2A

2. The rank of the quadratic form Q is 2



3. The signature of the quadratic form
is (++0)

4. The quadratic form @ takes the value
0 for some non-zero vector (x, ¥, 2)

76, waw o € B @ fuy S, Fra gex § ofnfin

T

¢
S ={(x,y,2) ER® | 2% + y? + 2% = %}
g FE= _Egkqsaﬁﬂ’fﬁﬁﬁﬁm'ﬁwg?

1. E @ @& uftanr (Lebesgue measure)
a B |

2. E @ us Iwegsg oftwr fga (non-
cmpty open) 81 '

3. E wa Hafem (path connected) 1

4, E¢ @& s (comtain) #99 wrdl weld
faga wH=aa (open set) H M URE
(Lebesgue measure) 377+ #1

. Foreach o € R,

1S, = {(x.y.0 eR [ 2+ y* +2* =2’}
Let E = .:eld\qs“' Which of the

following are true?

The Lebesgue measure of E is infinite
E contains a non-empty open sct

E is path connected

Every open set containing E° has
infinite Lebesgue measure

gt pate

Prafafag 4 4 29 /@ = WER
{(uncountable) £

I. R {0,1)4 ufvafea wh sl =
e
2. N2 {0,1) 3 ofonfa wh weel o

hid bl

3. N @ it yRfa sungenl (finite
subsets )@ e

4. N & it Syaq=dl 1 wey

. Which of the following sets are

uncountable?

1. The set of all functions from R to {0, 1}
2, The set of all functions from N to {0,1}
3. The set of all finite subsets of N

4. ‘The set of all subsets of M

21

78, uﬁ.’ﬂ=[tsin&) | te (o, }aa
Frafafan & 8 29 AW 599 9
. @l n > 1% fmsup(d) <+—

2, Wi n 2 19 i inf(A) > - ——

1
iiTs

3. sup(A) =1
4. inf(4) = —1

78. Let A = {esin(3) | t€ (o, 2)}. Which
of the following statements are true?

&

i
4.

sup(4) < i—+;’;f‘ura!ln =1
inf(4) > =2 — — foralln 2 1

sup(d) =1
inf(4) = =1

Unit-2

79, ve wiftufye waie (lopological space) X &
v afie ogeed A  Sem dan W 2 ?

2.

L

4.

afy X\A il ft §a5 78 (nowhere dense)
gar X § A 5 (dense) &y

afz X 4 A o= & a X\A wE & w
et gy

af2 X\A W1 i (interior) Rew @ &t X

# A wea g

afz X 4 A w8 @ X\A # I
(interior) R& gmm)

79. Let X be a topological space and A be a
non-cmpty subset of X. Then one can
conclude that

2.

3.

4.

A is dense in X, if (X\A4) is nowhere
densein X

{X\A) is nowhere densein X, if A is
dense in X

A is dense in X, if the interior of
{X\A) is empty

the interior of (X\A) is empty, if A
is dense in X

80 Preffam A d w87

I

%

wE wed gie Wi (compact metric
spuce) guaawia (separable) ¥t #1
afz ve g e (X, d) peeefE

# ot 58w d R (discrete) TE @
Ha |



80. Which of the follawing statements are true?

81

81,

82,

3. wRF guweThy s o Gy
T (second countable) B #
4. vels e il e e
(first countable topological space)
1

T By

1. 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 countable topological space
is separable

feferftna % 9w war # 2

L. e yofeily oy (integral damain) &
RIe (subring) ) (& it e
Brar

2.t gl prenad we {unique

factorization demain) &1 wuray &

U SfE (e we g 2

U 0 OIS WA (principal

ideal domain) &1 gugers i qig

TSR HT BT 2

4. gffd W (Euclidean domain)
T I U ylile g e 2

Lad

Which of the following statements are true?

I. A subring of an integral domain is an
integral domain

2. A subring of a unique factorization
domain (UFD) isa UFD '

3. A subring of a principal ideal domain

(PID} isa PID
4. A subring of an Euclidean domaisn isan
Euclidean domain

e f(x) € Zfx] v veida gve (monic
polynomial) 8 &t f & wit & v %
e E?

T I W wufaw @ wen

3 WA (R\Q) U Z % & wufter 2hy £
iw&w{fk@)uﬁ#ﬂmﬁaﬁmil
4. 3 (Q\Z) ¥ suftya & et 2

il e ey

21

82

83.

83,

P

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

can belong to 2

always belong to (B\QuzZ
always belong to (C\Q) U Z

can belong to (Q\2)

Frerfeftrr 4 & 217 9 /9 pum = ]

. T aRtf &3 (finite field) 71 o
W98 (multiplicative group) w2 wfa
{cvelic) rar &)

2. uF ufifim &3 (finite field) &1 #me

TE (additive group) wia wfw st 2

3. @ nd yde PR o gRfie & wde

oftnfRa e @)

4, & ¢ yelE R 1 afen ¥ e e

R &3 (Ewfe a5 isomorphic
fields %1 w1 wr7av) &1 affier g &)

Which of the following statements are true?
1. The muitiplicative group of a finite
field is always cyclic
2. The additive group of a finite field
15 always cyelic
3. There exists a finite field of any
given order _
4. There exists at most one finite field
(upto isomorphism) of any given order

. U# e waw [iC- Cuw gz wer

(polynomial function) =rar & @iz

I. ¥l i 0 € C & fr0 4 q wy oy
UM (power series expansion) fz) =
Yian(z—a)" #sn 3 sn oo n
fAra, =0

g Iimﬁ_:f-rm !f{z:}l =0

T M F o limp alf(z)l =M

wafE e H ad |z FEe N F o

If ()| = M|zi™ &

g

. Suppose that £: C— € isan analytic

function, Then f isa polynomial if

L. forany pointa € G, if
F(2) = 35 a,(z — a)" is a power
series expansion at a, then by =1 for
at feast one n

2. limyyalf(2)] = w

4 ”II'I|Z|_,W{f{2” = M for somie M

4. 1f (2} = Mlz|™ for |z sufficiently

large and for some n

Loy



85. v= faga R guwy=y (open connected
subset) L€ Casn B = {2,245, ..,2- 1 EN
Afeg afz £:0 - C ¥ wem @ fred B
fi{nl."z} ﬁ?ﬂﬁ?ﬁ I{ana{}rtic} Bl ﬂ} f n,? o
dueifim BT Ofe

1. 0 R fwm g :

2. 1 w f R (bounded) &1

3. wlw [ fag 2w f @ oeie 4o gare
(Laurent series expansion)
Zmen A [:Z _Zj)m B W
m=-=1,-2-3, .3 fya,=0:

4. wlE | B oz W f @ dfte 9 g
(Laurent series expansion)
Emﬁzﬂ.m {3 e z‘,«}m B O a.q = ko

. Let 1 be an open connected subset of C.
Let £ ={z,25, .... 2.} € £} Suppose that
f: 0l = € is a function such that fiq.gy is
analytic. Then f is analytic on Q2 if

I. fiscontinuous on £

2. f is bounded on £l

3. forevery J, if Bmezam (z—2) is
Laurent series expansion of f at z;,
thena,, = 0 for m=~-1,-2,-3, ...

4. for every f, if Tpezam (2 = z;}m i5
Laurent series expansion of f at z;,
thena_, =0

. wfEEE f(x) = 1med(x—1)3 f(x) =
0 mod(x — 3) = dge w3 gy e gmer

TR T f(x) B T B S A fref
m.mgﬂwmz?

1. §Ram il
2. Sywa ¥
3. 5 aRfm st wqeg #
4. § afifr ey o )

. Let § be the set of polynemials f(x) with
integer coefficients satisfying

f(x) = 1 mod(x —1)

f(x) = 0mod(x — 3).

Which of the following statements are true?
I. §isempty

2. 8 isasingleton

3. & isa finite non-empty set

4. 5 is countably infinite

23

’7.

afe G = §; i srgyt & waagl & waE W

frf e o o

. 6 v afFs g (cychic group) &
UE gUwEs & el (isomorphic) #)

2w i wfen wE HOfe ¢

87.

88,

fornd Bm G o H w 0% aremss
sl (onto homomorphism)
g @ wed )

G =fm @ e )

G & g ofimdl & wnes Y

(@, +) R 05 g o
(nontrivial homomorphism) wfisfi
Gl g e o (B

e Ll
W

Let G = §; be the permutation group of 3

symbaols, Then

l. G is isomorphic to'a subgroup of a
evelic group

2. there exists a cyclic group H such that
& maps homomorphically onte H

3. G isa product of cyclic groups

4, there exists a nontrivial group
homomeorphism from G to the additive
group (@, +) of rational numbers

WEECH |G| =96 TR H @K,
W G & 9w 8 foess B |H| = 123
K| = 162 o

. HnK ={e}

HnK # {e}

H n K smsht (Abelian) 2|

H N K smaeh (Abelian) =4 &

=

. Let G bea group with |G| = 96. Suppose

H and K aresubgroups 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

89, Preffar 3 & a9 W /@ v v 27

I. #f2 {a;)} oies (bounded) & ot gwrd fga
Tt (open unit disk) ® ¥ a, 2% e
dveiie wew @ ofbafnr awh &

2, ufd Y5 a,z" zoré Rga afer (open unit
disk) T & 29 o B s w
e {a, ) g0 w sfia By



90.

24

3. %t w9 Al w9 (power serics
functions) f(2) = X5 a,2" =
g(2z) = T3 by z* fmah afrazo Proad
(radii of convergence) | & &1 rwa
f - g % faga afe (open unit disk)
9 UE W A i x
Em@ h{mmu}ﬁqx

4. a2 f(z) = X5 a,z* & afraw P
(radius of convergence) | g1 al (1 =
{zec| |zl £ 1) = f 7w &m

. Which of the following statements are true?

1. If {a,} is bounded then ¥ a, 2"
defines an analytic function on the
open unit disk

2. If EF apz® defines an analytic
function on the open unit disk then
{a, } must converge to zero

3. Iff(2) = X apz* and
g(z) = L& by z* are two power series
functions whose radii of convergence
are I, then the product f - g hasa
power series representation
of the form Eg" ¢, z* on the open unit
disk

4, If f(z) = TF a,z" has a radius of
convergence |, then f is continuous on
n={zet] |zl <1}

o fage afs®r (open unit disk), Rewr
ow 0ECE W D 4 Fsfe @fm w
Awifts wo 1D — C @fag) o f=u+
v, 99% u 4 v waq [ @ TwElRE 7
Feus wml @ Brefe wa @ 7 fz) =
Ya,2" waa @ A A (power series) B
@t f g% R wad g

1. famfsd
2. u(l/2)zu(z) vzeD
3. wqe (n € N| e, = 0) aufitfm &

ke

D & & a3 9w (closed loop) y & farg
aft a€ D, lal = 1/28 &

flzydz
_l; mﬁ!-n}l =0 gm

. Lt I be the open unit disk eentered at 0 in

€ and f:D = € be an analytic function,
Let f = u+ iv, where u, v are the real and
imaginary parts of . If f(z) = Ya,z" is
the power series of f, then f is constant if

I. fisanalytic
2. w(1/2)zu(z) vzeD
3. Theset{n € N|a, = 0) is infinitc
4. For any closed curve y in I,
flz)dz i
II' o 0 Va € D with
lal = 1/2
UNIT -3

91. A & fem wa & Mg i
$) =1 f K(x, ) $(0) dt,
i}

D=sx<n
e _fsinxcost, 0=x=<t¢
Kx,t) = sxsint, tSx<mw
2 @ 3= (non-trivial) 5 & 7

12
1. (n+;) ~1,neEN
2. n*~1, neN
3 %{n+1}*+1,nem

4. 2(2n+1)’ -1, neN

91. The values of A for which the following
equation has a non-trivial solution

b (x) =-J{J:K(x, £) (€ dt,

0=x=nm

sinxcost, Dsx =t
whEl'EH{xit} [ﬂ]iISlnfr t=x=7m

are

12
1, (n+;] -1, neN
2. nt=1,neN

3. s(+1)*~1, neN

4, §(2n+ 1))-1, neN

92, =% oF wea wall AFE (simple harmenic

oscillator) =7 #feiFrm (Hamiltonian)
Hp,q) =L +2¢* 2 ot H # wive
wrnfags (Lagrangian) &7 wwmEa #



9.

93

93,

94

e
L L-zmq 4

2. L=3mg*—2(q +39%9)

1 k.
3. L=*2—m¢2 +79°

4. L=3mg* +2(¢7 +3¢%)

The Hamiltonian for a simple harmonic

. & pz k 2
oscillator is H(p,q) = =—+-q* Thena

possible Lagrangian corresponding to H
can be

: Bl k
1. L=—2-mq2—5qz

k -

2 L=§m42—;(q2 +3q%q)
FHL A S

3 ok sma*+24q

4 L=;mg?+2(q% +3¢%))

] = [P ety 4 26Xy + y))dx

‘Gfiﬁi}rl‘:lug 3) = 1% y(0) it & o
Tred Wi (admissible extremal)

1. 4 —ig* 2, 10—g%
3.e"=2 4, e** -8
The admissible extremal for

log 2
1= [ ety +2er 0 + y)lax
o
where y (log 3) = 1 and (0} is frec is

Lod—e* 2. 10-—g%*
3.2 4 eg** -8
S} = [}y (x)dx, s
¥(0) =0, y(1) =14 [} y(x)dx =0,
T qUEie (extremal) #
. 3x%-2x
2. Bx® —9x% 4 2x
3. Sxt- E;vc

i

4, F:1' 54+ 10x* +-1-x3——x

5/11 RISE/18—4BH—4A
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94, The extremal of the functional

8s.

95.

96,

: = J 0, y(0
}'(%?m :ﬁé%r{x) x> ﬁyH

Jlyl= f ¥ x)dx
subject to y(0) = 0, ¥1) = 1 and
j‘g yddx =0 i3

I. 3x%—2x

2, Bx?—9xt4 2y
5.4 _2

3. _Bx 3x

4. x4 10x* + 4x° -f;_x
AT R

dlx) =4 j ”[msx cost — 2sinx sint] (e dt
a

O=x=mn

PHw A A A E?

1. wiw A€ R & fom sufwr v
ol |

2. A€R % T ul @ P wrde
WHIHTY B B e AR d

3. AER 2 79 ot ® i wwdem adwe
ﬁﬂﬁ%wﬂm,mqﬁhﬂﬁ

4, LeR 2 ww 7 @ fog vwdw
ES G iR B e i -

+cos7x,

Consider the integral equation

dlx) =24 J-ﬂ[-:osx cost — Zsinx sint] 9(t) dt
(1]

+ cos?x, D=xr=n
Which of the following statements are true?.

1. Forevery 4 € R, a solutionexists

2. Thereexists 1. € R such that solution

does not exist

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

4, Thereexists 1 € R such that there are
infinitely many solutions

@ e wer a: [0, o) - R 7 s
WHE

=0
et



97,

97.

6

L. 3R [Clax)ldx < oo, & it y
aReg (bounded) &)

2.l [Clalx)ldx < oo, 8 @
lim, o y(x) aftma o &

3o im,alx) =1, @
im0 [y {x)| = co g

4. TR limeaalx) =1, g a y
Twia® (monotone) 87|

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

function. Consider the ordinary differential
equation _
y(x)=a(y(x), x>0, y(0) =y, = 0.
Which of the following statements are true?

L If [7la(x)ldx < oo, then y is bounded

s !ffnmla(ﬂfdx < oo, then iimx_,m y(x)
exists

3 If gl alx) = 1, ‘then
me-tw I}'(x:}l =

4. If limy . a(x) = 1, theny is monotone

afy u(x, t) whew
du atu
s Psx=1 >0

u(x,0) = 1 + x + sin(n x) cos(m x)
w(@t) =1, u(l;t)=2
1 E B

Lou(Gy)=;
2 u()-3
b (D)=t
4 ufti1)=24 Zent

H ulx, t) is the solution of
- atu
Fri et Dx<=1t>0

u(x,0) = 1 4+ x + sin(m x) cos(m x)
uw0,t) =1, u(l,t)=2

then

L u(3d) 3

2 u(id)=2

b b )=deer

98.

98.

99.

R (PR e ST
4. u(4,1)—4+2e

oF Prog s g € B &R mm e &
i aree i

F ;
a—:+a§§=ﬂ,xEﬂ, £t > 0f5us s

1 u(x,0) = yyx), x € R # s wel
UE [T FAFENY BeA £ B g 1
i sadf ™ fen Fiftm

5y % v oRag wem (bounded function)
W & Rres i avdw wieor @1 29
u  9EE (unbounded) #)

Sy 4 wp T WEA WA (compact set) @
ET I W A v P 7> 09 fa
UHI Hed @H=Y (compact set) Ky c R
e B & B x € Ko @ Bmou(x,T)
IR

wE ATt

I 5§ 5w @ a5, smem &
2, SLMZ g+t wem &

3. S awaa t sk S wem
4. 5 4k .S'zﬁw':"ﬂg!

Let a be a fixed real constant, Consider

the first order partial differential equation

ﬂ+a’-’3=l3, xER t>0 with the
dt i

initial data u(x,0) = uy(x), x e R where
Ug is a continuously differentiable function.
Consider the following two statements.

3y: There exists a bounded function u, for
which the solution u is unbounded.

If uy vanishes outside a compact set
then for each fixed T > 0 there exists a
compact set Ky © R such that

u(x, T) vanishes for x € K.

Which of the following are true?

1. & istrueand 5, is false

2. 5 istrueand S is also true

3. 5, isfalseand 5; is true

4. 5, isfalseand S, is also false

S_z:

UE Fmwhaeita STERE (non-singular matrix)
A=L+D+U, wafs La U wor o B
e (upper triangular matrix) 7 sl Bega
e (lower triangular matrix) fed faef
@ Wt wfafedt & awn D ow Al s
(diagonal matrix) & R@ Tw & @R
Ax=b & g= 3 x* g Pftw fem oo o
IHll <1 & wr mow-sde gmafr g

(Gauss-Seidel iteration method)

S/11 RISE/18—4BH—4B



100.

100.

101.

XD = g g e k=0,1,2,.% X' W
sﬁgﬁﬂ (converge) B o wEar ¥ 3l H @
i

. =D ML+ U)
2. =(D+Ly'u
3. =bL+)?
4, —(L=-D)"'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*1) = Hxl®) 4 ¢ k=10,1,2, ..
with ||H|l < 1 converges to x* provided H
is equal o

1. =DY(L+U)
2, =(D+L)
3. =D(L+U)?
4, =(L-DY1'U

ay oy werww (forward difference
operator) & WwR SN & A, =
Upyy — Uy, Preafafin % & 5 oftm i
{difference eguation) & UF =HE EH
amftag (unbounded) & ?

1. A%U, —3AU, +2U, =0

2. 82U+ BUp+5Up =0

3. AU, - 28U, +20,=0

4 BUnyy— 307U, =0

The forward difference operator is defined
as AU, = U,4q — Uy Then which of the
following difference equations has an
unbounded general solution?

AU, — 38U, 42U, =0

ARU, + BUy + 72Uy = 0

AU, — 28U, +2U, =0

82Uy — 3 82U = 0

B oW

Eme i @ P
dx
;—E=_2x-—?.y

. olos
s 3x -8By

# wife =g (0,0) & weawr § o wew # 2

1. = e R &g (asymptoti-
cally stable node) 2 y

2, wz yflerw fasg (unstable node) 1

27

101,

102,

102.

3. uE garvren Rex FIE (asymptotis
cally stable spiral) #1
4. uF afer gaen (unstable spiral) #|

Cansider the system of differential equations
L=2x—7

a5 Y

% - 3x -8y

Then the critical point (0,0) of the system
isan

asymptotically stable node

unstable node

asymptotically stable spiral

unstable spiral

-hy:m—

ﬁfﬂgﬁﬂm

y'+dy=0, ¥0)=073 y(m=20

w frar @fie i el i Pl 1 @

T OE B 7

1. wad oG (countably many)
sftremfeng W (characteristic values) 1

1, 3@ Ao (uncountably many)
et i i

3. afrewftrs W A9 Hag uEw s
wert @ e (0, ) % g [VA] -1
I[F B

4. wfrefs o A @ dag vew sfiesfne
v & apmwe (0, ) ¥ g V| o
%

Consider the Sturm-Liouville problem

y" '+ Ay =0, y(0)=0and y(m) = 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
corresponding to the characteristic
value A has exactly [VA] = 1 zeros in
(0, )

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

exactly | V] zeros in (0, @)



Unit - 4

103, vaer S wame M/ M /1 forwast s TWAg

VN R ut o i< & u¥ fremy #ifem

_ﬁﬁﬁmﬂ#ﬂwmg?

L. o amwd o wiftear © 3wy
AN W ward g e 2

2. a4 ¥ afrs o s oy
mﬁwq*mwaﬁﬂmf?ﬁ
Bt 2

3. TR A R s wag 2

4. uﬁrwwﬁm#mﬁwﬁ

: wE @ L, % Prefie fr omg

& limeo P(L, > 0) = & g

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

with arrival rate 1 and service rate .
Further assume that A < . Then, which of
the following statements are true?
1. Queue length becomes 0 in infinitely
many time intervals with probability 1
2. Queue length becomes 0 in at mast
finitely many time intervals with
probability 1
3. Steady state exists for the queue
4. limgo P(L, > 0) = i-* where L, is

the number of customers in the system
at time ¢

104, s=mara [0, 1] 20 3ot 71 X131 X300, Xpp W

ﬁmmﬁlmflfmsam
A T e o, o 5% = 25 (x; - £)2 8
il
Lo 150w 0.3 21 & &t fafrs
F wflw 0.5 o wear 2
2 InwlﬁﬁwMEﬁmszw
G

3. uﬁ@ﬂﬁmmwﬂﬁzﬂﬂ,s
ﬁﬁ&ﬁ’fﬂ’ffﬁﬂﬁiﬁm?ﬁfﬁ
WA |

4 s*<F(1-%)

104, Letx;, x5, ..., x50 be 20 observations in

the interval [0, 1], Let £ and % be the
mean and the median of these
observations, and let 5% = iﬂ{xg —F)%;
L. If I5 observations are smaller than 0.3,
then ¥ cannot exceed 0.5
2. 5% will be maximum if 10 of these
observations are 1 and the restare 0

28

105.

105.

106.

106.

3. Ifall observations except one are
smaller than 0.5, then # cannot be
smaller than £

4, s*=¥1-31

T wifte#ife 4 aemearen hag aE 4
w4 ¥ wwfreres (with replacement) 2
T W WS agfow it (simple
random sample) B s whied = it
dud B %W el fer omr am ik

L. (% +%,)/2 @ waor (variance)
(2%; + 3%,)/5 % werewr & wftw &
2. (% +2%)/3 ® wow
(2%, + 35,)/5 # woew ¥ sfrm 2
¥ {fl +%,)/2 1w (2, + 31_';),1"'5
& U W ow R
4. l:f; +2%.)/3 = wErey
(2%; + 3%,)/5 % werwr @ a7 &

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 size 2 without
replacement from those 4 boys. Let #; be
the sample mean  of their heights: Which
of the following statements are correct?
I. (% +%,)/2 has larger variance

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

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

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

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

ufe sl @ U ey 97 AEm 254
e faweT 0.5 & o

L. Arawr 2.5 & 741 ¥+ wnfen

2. wiftrst 2.5 % vt 2 mh
3. witwE 3 ¥ ma we ey

4. wfemeT 2 % @€t B iRy

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

L. the median must be bigger than 2.5
2. the median must be smaller than 2.5



a A

107,

107.

108.

3. the median must be smaller than 3
4. the median must be bigger than 2

# F, ha m3d wam [0,00) % gRuifm
dETEa @27 v (lifetime distribution
function), &% %=% (hazard function) 7
dwm 99 fEETE WS (mean residual
lifetime function) &t Frefie & &) afz F
T waw (absolutely continuous) & #t fry
A wmoww g ?

L. 7 h(tdt =1

2 m{t}:iﬁ%:—}{;ﬁﬂ.,ﬁarr}a

3, uf wfigaera 429 wea aeg 1 > 0
el ERETTEY Sorw B Gl ¢ @ W
m(t) &1 7 gl LM

4, Al feHT deq wead e A > 0
qTel] UYERNS] B B ol whe > 0
# fore h(t)m(t) = 1 gy

Let F, h and m be the lifetime distribution
function, the hazard function and the mean
residual lifetime function respectively,
defined on [0,%0). Assume that F is
absolutely continuous. Which of the
following statements are true?

L f7 h(Odt =1

[a)
2. m(t)zf—ti%, fort >0

3. m(t) is strictly increéasing in ¢ if the
lifetime distribution is exponential with
mean A > 0

4. h(t)m(t) = 1 forall £t > 0 if the
lifetime distribution is exponential with
mean 4 >

e Al (state space) § = {1,2,3} =
TP ATHE HEHA B WHAT AF (transition

malrix)
g, tiz 1i%
P = (1,"2 a 1}2)

102 1/2 . B
#1 afy o weiE svEen & few dew
(stationary distribution) w = (174, 75, 73)
B d(1) wmen | oaed o) Bl o
ga i amd?
l. d{1}=1
2, d(1) =2
3, my = 1/2
4, my=1/3

29

108.

109.

109.

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

¢ DR s
= (1!2 0 1;’2)
b B i o SR
Let ® = (my, m,, m3) be a stationary
distribution of the Markov chain and d(1)
denote the period of state 1. Which of the
following statements are correct?
1. dii)y=:1

2. d1)= 2

3|- rr1= 1_{’2

afy {X; )iy wod wm dfew (identical
independently distributed) Frgfos ¥ @
Fghe B fres fow E(X;) =07
ViXpp=leaorfmddsmamg?

T

1 :
L. ;Z X =0 (faem )
i=1
n

1 "
2 n::T{ZXI =0 (i %)

=1

(3]

n
1
DK 0 (e )

=1

i

n

1

EZ XE=1 (i %)
=]

Let {X};z1 be a sequence of i.i.d, random
variables with E(X;) = 0 and V{X;} = 1.
Which of the following are true?

mn
1
1 ;Z X - 0 in probability
=1

il

n
1
WZ X, - 0 inprobability
=1

n
1
3 n—iﬁz X = 0 in probability

=l

T
1
4, EZ Xf = 1 in probability

=1



110.

110,

111.

112.

30

%1 el W e (iid.) agfes wm X
7 Y grae | 3 Svaniet 97 (exponential
distribution) 1 = Bt & AR W =X +
Y§U=Xf(x+r}aa‘fﬁ=={ﬁ%wm

E(Uy=1/2

amrae (0,1) # U sl (uniform) &
W, U = By

W, U sreewafde (uncorrelated) &)

o o e g

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

E(U)=1/2
2. U is uniform on (0,1)
3. W, U areindependent
4. W, U are uncorrelated, but dependent

2 argfes = X, 7 X, wedl wd iR

(i.id.) & 7 avar mitem deq waw

(probability mass function)

fo(x)=0%(1 -~ 8% ; x=0,1,=3%

fe(D, B Peddsmmamt?

L X1+2szm‘ﬂfﬂmﬂ
(sufficient statistic) &1

2. X, — X, v= vaie wiftee £

3. X} + X2 @ ate wifterdh #

4, X+ X, ve wnte wifter &

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

folx) =08¥(1—8)""* ; x=10,1,

where 8 € (0,1).

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

2. X; — X, is asufficient statistic

3. X7+ X7 is asufficient statistic

4. X+ X, is asufficient statistic

wEd Wi dRw  (iid) TeRe W
Xy, Xz, Xy, m 2 3 W@ d27 N(py, 0f)
F oA Hﬂg £ ot o wed w0 ilé‘fl
(iid) e = Y, Y, ... Y, wieas dex
N(uz, 0f) & S & # 1 0z 6 =0 Rm
f& Wi X3 ¥, 90 w3 & oR Rulw =
(X].'YI}J {XZf}’zJJ see gy XnJY“} &I HE_!HI*I
niE  (correlation coefficient) r #1 =t

112,

113,

Lowhnz3fy 0D g gen
Fin-z ® (1 3 n— 2w o2,
(d.f.) = F-427)

2, wnamm‘"“ A b,
#n— zﬁm'sua‘rﬁ(df}MI-m}

T U
mmtmmﬁﬁzﬁmqﬁmm
(Cauchy variable) ®1 7

4, win=3s Bmridfedea s
e BT B

Suppose that for n 2 3, Xy, X, ..., X, are
i.i-dp £ N{ﬂl. 012) Emd .Fl-' Fz, e Yﬂ
are i.i.d.o~ N(pp, 0f). Assume further that
the X;'s and the ¥;'s are independent. Let
r be the correlation coefficient computed
from the bivariate data
{X‘LJYJ.J' Ufm YE)! et (Xﬂd Yn]' Then

s
L. rffrzz! has Fy .2 distribution (F-
distribution with 1 andn =2 d. f.) for

alnz=3

2 Q has t,,_ distribution (t-

distribution with n — 2 d. f.) for all
nz3

z
3. T hasthe distribution of the square

of a Cauchy variable forn =3
4. r* hasa beta distribution forall n =3

S WA S Afewd WX 1Y @

waes @ 3 26 ‘mﬁaﬂ yema B P H R

oy weg & 7

1. & 4 fn X + 2V uajer 2

o Hﬂ:ﬂ=1"ﬂ Hi:ﬂ{lﬁmm
F & fau X + 2V v amnfm miftn-gm
wdiE (Right-tailed test) wrdfe wd wart
(UMP) &4

3. Hp: @ =191 Hy: 0 < 13 wmiw wiier
= & fag 2X + ¥ w amnfim d-ps
e (left-tailed test) wrdfa® wd wod
(UMP) i

4. Hp: 8 = 131 Hy: 8 3= 1 & wndy wtem
g = N vl wdfyE W wrdh (UMP)
e o B Bl



113

114,

114,

Suppose X and ¥ are twe independent
exponential random variables with means 6
and 28 respectively, where 8 is unknown.
Which of the following statements are true?
1. X + 2V is sufficient for 8
2. Right-tailed test based on X + 2V is
UMP for testing Hy: @ = 1 against
Hi:0<1
3. Left-tailed test based on 2X + ¥ is
UMP for testing Hy: 8 = 1 against
Hy 8 <1
4. UMP test does not exist for testing
Hy:8 = 1 against Hy: 8 # 1

vr e ssfefy w  (two-sample

location problem) m fmm wfon faerd wuw

7 fgdlm wmiE (population) & w99 6 7 8

e fEy W

{—~¥ wofle w1 g2n

F(x:8) = F(x—8)); i=128 wf¥ F

qitgm 0@ 9F wWow g4 wed &) wyE

et & Rfy wirey @ @ (ranks) @1

gree T @ Frefa o omn 2 R owh

e waes B Al

Ho: 8, = 8; % Hy: 8 > 8, & wrder v

TR O N T W 8

1. Hy @ gpfa T 9o & o1 wne
8 2

2. =fe T o &t H, # arefeme 3
aftm 1

3, T O w85 78 & waam

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
Flx; 8y = Flx—8) t=1,2, where F is

4 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

Hy: 8, = 0, against H,: 8, > 05, which of

the following statements are true when all

observations arc independent?

1. T is distribution free under H,

2. Itis appropriate to reject Hy when 7 is
small

3, Observed value of T cannot be 83

4, E(T) = 60 under Hy

115,

115,

116.

&n WiEny v § B X ~ Binomial (n,p),
wafs O<p<lsmeanef0lz.}
FmmyEA fl A ARy Fan=0R W X
v Y 9yEe (degenerate) | wR n o
w24 (prior distribution) = wmen #1 4 >
0-=rar (Poisson) 925 8 oY F=feRm 4 A
T 7
1. nwrues w29 (posterior distribution)
ot et 8, oy wwe e 4 A
2. X =0 9 W n g ©r
A {1 — p)=mn w1 el A7
3, p=1/2¢" W n @ 9 yizew
{Bayes estimate) @1 afuE (bias)
(A-n)/2 %
4, n® i yiwes = U (variance)

EfRe (unbiased) siwe= X/p %
R wEE

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

D<p<lisknownbutne€{0,12..} is

an unknown parameter. Note that when

n=10,X isdegenerate at 0, Suppose that

n has a prior distribution which is Poisson

with a known mean A > 0. Which of the

following statements are correct?

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

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

3. The Bayes estimate of n has bias
(A—n)/2whenp=1/2

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

Y fret .
Vi = fixyy + Baxep + Baxya + &

Yy = fixgy + BaXay + BsXay + &

Y3 = fixay + Baxay + Baxay + &
# gy, 85, 83 N(0,0%) T o wvd aret
st v e (i4.d.) & wn

X3y Xz X3

Det {xzi X2z xas] = 08 7 oferme
. k#sy o Xanl Zan

(By, Bz B2) 1 v = anwe (least
squares estimate) (8, 8. ;) & ¥R
£y, 45,4 E R 2t ™ )



116.

7.

L (8, ﬁ;,ﬁg}qﬁrﬁm (unique) &1
2. T £iB) o1 s M aqehefin
iweE (BLUE) X5, 2,6, %1
3. TLi 4 = el sgem gav
g‘ﬁhﬁﬁ s (UMVUE) 1, 2,6,
I

4‘ E?v:‘], f[ﬁ[ il E?:l ?Iﬁf mm
dnErafen awea BLUE & we s
m wE yyEiea e (UMVUE)

T8I

In the linear model:

W= By + Baxag + BaXyn + &
Yo = BiXpy + Baxyy + Paxgn + &,
Y3 = Byxay + Byxaz + Byxss + &,

where £, £, and &5 are i.i.d. N(0,0?) and
Fi1 Az Xy
Det [IZ‘.L Xzz -'fza} = 0.
X311 Xzx X33
Let {ﬁi, ﬂg, I?'a} be the least Squares
estimate of {ﬁpﬁg, f3). Let £, 4,4, € B
L. (BB, Bs) is unique
2. Xii €8 is the best linear unbiased
estimate (BLUE) of 3., £,
3. T, £if;is the uniformly minimum
variance unbiased estimate (UMVUE)
of Xiey 216
4. X\, 4£.8; is BLUE but not UMVUE
of Bies €16

A N (g, 0%) o1 wed w7 o wed vy
dn waRes W X, K. X, R0 omo#
FafE u 9 oS wmw urewm ¥ oiam
ﬁ"mwmmm
= [RECDE ZUBY g
Uﬁmmmaﬁﬁmaﬁﬁnﬁw
Y'ugPows w @ woh de7  wew
{eumulative distribution function) = Frefta
we B M Preffae g e 27
. Ly, % ab = 18 g 37 95%
ferrareren areTe we &
2. " @
Gy—1(@)= 1=G, (b)) = 0.025% =t
g wan vrer 95% RrEremr sl #)

3 uft % wa@ wrEr 95% fEmmm s

# @t a7 bufay
b-a=(n-3)log> # wye ¥4

32

117.

4. AR Gy q(b) = Gyor(@) = 0,958 &
Iy p Yo & 95% fhearema smom w

wenfiwr Sard (n-lje—%)az Ll

LEI. X]_‘ XE. ""Xﬂ bﬁ iri.d. H Gl; 0-2:'
variables, where ¢ and o® both are unknown
parameters. Consider a confidence interval
for o2, which is of the form

ot =
lop = [BECEL M] where b > a > 0.

Let Gy be the cumulative distribution

function of a chi-square random variable

with n degrees of freedom. Which of the

following statements are true?

1. [Itis possible to find a 95% confidence
interval of the form [, ,, where ab = 1.

E. IT' G"ql-{ﬂj = 1 - G."_j_r:b} = EGZE. [hﬁn
it is the shortest 95% confidence interval.

3. 1Ifit is the shortest 95% confidence interval,
then @ and b must satisfy the condition

b~a=(n-3)log?
4, If Guoy(B) = G, _q(a) = 0.95, then the

expected length of 2 95% confidence
interval of the forml, , is

(=1 (Z-3)o*

et aeffawer mw (1wo-class classification
problem) o7 fam @fg, Tl 2w
Tt & g e v @ oftmiae

it Kp=Ex<i
fi) = .[I} otherwise

_f2x fD=sxx1
falx) = { atherwise

-ﬁmﬁqﬁqgmmaﬁm:man}ﬂ

Fwfa #ifm ) v affeat (classifier) 8, @t

v B x W ommeat § offag wv f ol

x < 1/2% 3 By ot & oftem o £ 2R

xz21/2 8. sHm e ame?

I off oy =, & 01 6 w3 dw oifewt
(Bayves classifier) 2|

2 ﬁﬂ'i}ﬂz ﬁﬁﬁﬁﬁiﬂﬁ‘ﬁﬁﬁ?r

3. TR m < mw & 0 4w im fteal &

4, #Mmy =m, &7 6w vEw e
@ st e 2 &



118,

119.

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

S M S |
fi(®) = {ﬂ otherwise
and

Pz HiSsx<d
LX) = [['r otherwise

Let m; and m, be the prior probabilities of
these two classes. Now consider a
classifier §, which classifies an observation
xtoclass 1 ifx < 1/2 and to class 2 if
x=1/2.
. Ifm; = m,, then & is the Bayes
classifier
2. Ifmy > my, then & is the Baves
classifier
3. Ifmy < ma, then & isthe Bayes
classifier
4. Ifmy = m,, then the average
probability of misclassification for §
is 3/8.

g1 arghos 7t X 1 ¥ @ dyw wmiven o5
e e WY @ ufva @

i = {;‘; fosx*+y2<1
e S e T

XaY i
FlX=0)=1/2

E(Y)=10

Cow(X,Y) =10

=

33

119. Let X and ¥ be two random variables with

joint probability density function
fony) = {% if0<x?+ y*<1
' | otherwise.

Which of the following statements are
correct?

L. X and ¥ are independent

2. PLX>0)=1/2

3 B(Y)=0

4. Cov(X,¥) =0

120 osfes s X3 ¥ & R
X20,Y20 EX)=3 V(X) =9,
EVy=23 V(¥)= 4
foar oy 8 Prefefam f A o v & 2
L. 0=Cop X, Yi=4
2. E(XY) <6
3. V(X+Y)<25
4, E(X+Y)* =25

120. Let X and ¥ be two random variables

satisfying

Xz20,¥Y20 E(X)= 3 V(X)= 9,

E(Y) = 2and V(Y) = 4.

Which of the following statements are

cotrect?

LD Cop (X Y) =4

2. EXY) <6

I VX+Y)=25

4 E(X4+7Y)¥¢=25

| FOR ROUGH WORK |
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frva ste  yRaw st=

2018 (1) 4] C

Wy 3:00 g Tlﬁlﬁ'faﬁﬁ gufa 200 HEG
U 93

1. mﬁmﬁm'{-u#|1amgﬂnw#wmmmuwwi,wﬂm
- B0 wrwr 'C' 4) aga Pavea wys (MCQ) By we & | srwst sy AR aiEmm
15mm'ﬂ'ﬂzﬁvﬁﬂmmwiﬂzﬂmﬂiﬂmﬁE|uf-‘.'f~’mfﬁu
ﬂmwrﬂimﬁwwmﬁﬁwﬂmwﬂ15.ﬁm'B'ﬂ25mwm
'C' ¥ 20 wel # wiw A s fl

Z aﬁﬁwm#&mm#lmaﬁmeﬂwmmWﬂwﬂwm
mmrfﬂgmggwﬁdtmﬂﬁwwﬁﬂw&—w&;rﬂf|ﬂﬁhﬂ#iﬂ

P Oy ; ;

3 v waw @ ogss 1 0 Rw o e woage
wiiw falay, W & sen vy o smm w | "

4 A Ao alenare. g o9w O dw Se Rea s why sty @ ate @
magﬁwqﬂﬂmﬂﬂﬁhﬂmm | U8 us wra ufigell o)
Forterdt ﬁﬁwyﬁﬂﬂmﬂﬂﬁfﬂm{ftMﬂmﬂﬂ.@mH I
ﬁﬂwmﬂmﬂfﬁmﬁﬁﬂmﬂhaﬂmmmmmm
firedl amaeh Sooe Y gl o wife, o wedt &

5 mﬂ'ﬂuﬁwmzﬂﬂm'ﬁ'#mm?ﬁ’E & @ owy G A gele
n:’a#.?ﬁaﬁsma:uﬁmmmwmmhﬁﬂn'ﬁﬂ#_@n,saa I
mmB'#@ﬂ?ﬁnﬂﬁmmtm'ﬂ*ﬁWﬁhm
e a8

B, m‘A‘mmB‘ﬁwﬁrm&ﬂmﬁ%&wﬁwwilﬂﬁ#m "
e &1 ~adfi- s wal 2 1 amsl uels grr e Al

gl
12, A oftar o Iﬂmﬂmmhﬂm#m!ﬂaﬂﬁlmgmmmﬁaﬁ
w wafy @ el
e e - =
BN et e A et gr w8 v aEe B § genfe
I T e WA R
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1.

4-C-H

HEMPART A

fegal (2017, 2017), (2027, 2027)
&N (2037, 2017) ¥ @ Prgw @
fana @

2017 2. 100

l. :
3. 100410 4, 100v20

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

(2037, 2017} is
1. 2017 2. 100

3. 100v10 4. 100v20

L @arg & U@ 99 & aghes sy
W @t Wl F ater T E!ng'e

#1 atwa avard war 27

1. L6 2 1L/4

3. 1.3 4 L2

A stick of length L is broken infto two
picces at random. What is the average

length of the smaller piece?
I. L6 2. L4
3 LS 4 L2

Uh FIEEE UH @1 dEded Al
9UH 9Ewwr & wornm R W gt
i &) 9wa ufvee sgw fea e of

iy,
- e R

m|-| I

i 5
Lerwdy Fabrudry  Wanch.  ageil e \"“

1. B 2. WH

3. g 4. A

3. Number of limes 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?

L L]

ig
6
S
[ -
t e

7] B R O

I. February 2. April
3. May 4. June
. AR gES M, My, My, M, 3R R
ufgard £y, F, Fy F, U6 MATaR A9 @
et Ta— E L5

W Il TG

1. qd 2. ge-—qd

3. ORI 4. 90N

Four males: My, M, My, M, and four
females Fy, Fp, Fy and Fy are sitting around
a round table facing away from the table,
as shown in the figure  If each one moves



4-C-H

three positions to hisher right and then
one position to the lef, then in which
direction does F; face?
a N

2. North-East
4, Morth

3. ER 4,
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?

Rma wmm & s w1 s wad
wérE 87

0.1, 025, 03, 02, 05, 06, 03,
0.9,0.4,1.0,12
1. 1.05

CH

2. 085
4. 065

Which of the following options is the best
choice for the missing number?

0.1, 025, 03, 02, 05, 086, 0.3,
0.5.04, 1.0, 1.2
L. 1.05

3o TS

ot e N wtew fomeff wefear
Tl BH ®am ¥ ame Reeft e
e yged F s 0 ¥ A ow o
wsfrai &, 9 Ao ofw e &
e sfor ged g Renfifat o
oy wsfeal ¥ s A sa o
faemeft &7

1. 19 2. 29
J. 17 4. 24

2. D.B5
4. 065

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?

. 19 2. 29

3 17 4. 24

21 fras! s @ wiy s a0 @
fav Pgw s afte?

1. @few 2. vfewm

3. &h 4. ®E aff

Prof. Murthy likes to let her students
choose who their partners will be;
however, no pair of students may work
together for more than seven class 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 Bob?

2, Alice

4. None

I.  Calvin
3. Denny

11 12

1. = 2. —
13 13
% 4 n

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 shaded?

11 12

12 T
13 13
3 = 4. -

-
=

S g St 100, @ P wmar 2
TdE IBTd & W= T2 g of
9BTd @ arell Sad 9w swad 2
(wufa veh vwra @ @ Wz so,
9uadl 8. gEd 9eTH B are 25,
SUEH 2, gaf) | ueel sy oimd
90T & g § ¥7 g oaw A
e o 7y 27

355 165
1711'1’. 2—;-"'&-

378 385
3,—1-111. 4.—2-1!1.

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

12.

The ball afier each bounce rises vertically
by half 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 travelled by the ball

between the first and the fifth bounces?
l 355 I65
i Z, 5 m
ars 385
3 -z—m 4 Tm
. WS 54 B FER-10 Blewy f
S ana ¥ o fear war 2 T
' S ® amw e 2 afy

it

Consider a number 54 expressed in a base
different from ten. What is the base of this
number system if its equivalent value in
the decimal system is 497



1. 7450 2. 7500 1. 2.

to 150 persons on a day. If the lower limit
of sale to a person is ¥50, what is the

7550 4. 7800
12. A fuel station sold diesel costing Z15000 |

2 ¢ s 3, 4,
maximum amount in rupees for which one
person could have purchased diesel on !
that day?
L. 7450 2. 7500
3. 7550 4. 7600 = :ﬁw "ﬁﬂ'ﬂ' m P
Wfiar 4 ?
13.?mﬁmmﬁﬁfmw i S 9
: 2. daF TG BT & e @
3. @ad gf g & W @)
Z — 4. TS A1 O

I4. I Sangeeta’s daughter is my daughter's
mother, then how am 1 related to
Sangeeta?

- I.  Son is the only possibility

2. Son-in-law is the only possibility

3. Daughter is the only possibility

4. Son-in-law or daughter

15. 44 Faanfeal & wyp ¥, 28 Raard
giwl, 2¢ faardl weala atv 24

faerdt firde ot &) ot @ s
gwl sl weala @1, 12 wealw
IR frae 9, aty 5 @ @
dod &) fa faardl @i at
fFgie gl day &7

1. 10 2. 15
3. oig a9 4

AN
B
A

13. Which of the options is appropriate for the
blank space? 15. In-a group of 44 plavers, 76 play hockey,
24 play football and 24 play cricket. Eight

of them play both hockey and football, 12
V e play both football and cricket, and 5 play
E all the three games. How many play both

hockey and cricket?
. 10 2. 15

3. WNone 4. 7
Nig

4-C-H



16.

16.

17.

17

4-C-H

formy wrar 2

(a) ;g:;:;g]aﬂ# afis % a @
o+ fs & avafas aiw xat y @
fae ()" = () ()" m B & ot
ur sfed wy @ Ao 27

I. x>0and >0

2. {x<Dandy<0}or{x>0andy >0}
3. {x=Oandy=<0}or{x=0andy =0}
4. [xz0lor{y=0lor{x=0andy = 0}

It is given that
(a) =aifa>0 =
=0ifaxs u}farany real number a

Suppose for two real numbers x and y,
(xy) = (x)"(¥)". Then which of the
following is necessarily true?

x>0and y>0
{r<Oandy<0}or(x>0andy > 0}
{x=0andy<O}or{x=0andy =0}
[x=0}or{y = 0}or{x = 0andy = 0}

izt ol ol

3
:
¢!
8
:
8
ct
%
4

a' Db | e
F
#

8
i
33
:
g
2
:

&
2

A long-distance runner finds a water
station after completing ;:n of the total

distance, After covering another : th of the
total distance he gets medical-aid,
Another runner joins him 4 km afier the
medical-aid station. The second runner
stops 4 km before the completion of run,
covering r}nf the total distance. What is

the total distance?
. 21 km
L 42km

2. 30 km
4. 50km

18

19.

it
}Eﬁ

1
!
-

forear?
.M 4. 28

A and B move clockwise around a circle,
starting from a common point 0. A takes
9 minutes to complete a round but re-starts
after a delay of 1 minute. 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

2t z3
to25 T

w
|
F

Two students are solving the same
problem independently. If the probability
that the first onc solves the problem is >
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
1 Ve R
25 2 =
21 23
3' oot | —
25 =




20 0% SR & Ny way @ wre
guidt Tf & -

Speerfen o]
E B 8B & 58 3
4
&

R & Atwa gra @ 27
1. 30.42 2. 2043
3 1043 4 2143

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

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

HATMPART B

UNIT -1

21, 7 @, b, ¢, d ¥ WS uv IR (real
constants) 81 & W% x,yeER 3 B
A + 2oy +y* = (ax + by)® + (ex + dy)?
w8,

i = =5

2. A=z1

3. D<i<i

4, tmwd 1 e R v 8

11, Given that there are real constants g, b, o.d
such that the identity

4-C-H

22.

23.

23.

Ax? + 2xy + y* = (ax + by)® + (cx + dy)?
holds for all x, ¥ € R. This implies

. A=-5

2. Az1

S | 2 B |

4. thereisnosuchl€ R

N wRE W agea (v, v, v, ) W
@ afRw e @ T R n2 23 e
R & yeRe daam ame (orthonormal
basis) 21 aR A,., =E & @ wow ofkw
VU, Uy BEFTE

l. A= 4" 2, A=4"

A = AT 4. Det(d) =1

. Let R",n > 2, be equipped with standard

inner product. Let {vy,v5,+,1,} be
ncolumn vectors forming an orthonormal
basis of B™. Let A be the n X n matrix
formed by the column vectors Uy o Py
Then

N
I A= AT

2. A=AT
4, Det(A)=1

aft  f{a,}a {b,)ar=Sw  wemi (real
numbers) & ¥ umfw s (monotone
sequence) ® 5 st Yaub, wfrerd
{convergent) @1 @ @ Freaffie 4 3 54
W OwT A P

Lana L b, s sfvard &)

Lan T X b, % % 70 4 o9 va afrrd £
- {ay} @ (b,} =t uRag (bounded) 2
{an} = {b,} # & &0 & am 0% oz
(bounded) #

B omop oo

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

of real numbers and that ¥ a,, b, is

convergent, which of the following is true?

I. Ea,is convergentand ¥ b, is
convergent

2. Atleastoneof Ya,, Yb,is
convergent

3. {a,} is bounded and {b,,} is bounded
At least one of {a,}, {b,} is bounded



zq.mmﬁm.ﬁemam.mr 3. {x"+ynlm!ﬁa‘*ﬁa¢ﬁwﬂm
@ e E N R Prefm #ift ey § (convergent subsequence) ¥ # |
il it g ¢ (Gt ya) o WE N Reg Tod
§= [(r:}’}.{ X¥tyl=— wmnen (bounded subsequence) = 2
TyEQ = y €G]
. 5w uRfm sRe (finite non empty) 26. If {x,} is a convergent sequence in R and

e 2 {3} is & bounded sequence in R, then we

2 S (countable) #) can conélude that
3 SameE {uncountable) #1 {xy t+ 3.} is convergent

I
4. SR fempty) # 2. {%, t ¥} is bounded
3. {xy 3.} has no convergent subsequence
24, letS = [(x. v} 22+ 9% = “i!, wheren € 4. {x, + ¥} has no bounded subsequence
M-and either x & Qoryeg} g
Here @ is the set of rational numbers and 27. e log(2) — 3100 = b
M is the set of positive integers. Which of T
the following is true? 21 % gfaw)
I. 5 isa finite non empty set 1
2. §iscountable | Feoggr 9 I
3. 5 is uncountable 4 =L afm
5 2100101
4. Sisempty
. . The diff;
25. s {a,)} P wer & oftwfte R o ¢ 21 THedifeirace
Wy o= 1 1 100 1
S i il = [ BhteCel
s =07 (5) (leal + 25) wwn 21 log(2) ;.Eﬂ-n is
Freifarfias & @ o W swm ey 2 7 il h| i
CH e . less than
; }rn Pl = 2. greater than |
2. liminfa, = - 1
3. lima,=+2 3; less :zlﬂ“-m;
4. supa, = V2 4. greater than 2100551
25. Define the sequence {a,} as follows:
&3 = 1 and for I8, #fe
1 2 : . :
2l an =(-1)" (E) (F-‘lnl + Er') fxy) = ag(msz{a"zj) +sinx +y) 2
Which of the following is true? a2 2 filx, -
;S y) @
L. limsupa, =2 2y 9x
2. liminfg, = -6 o
3. Hma, =2 . %ﬁﬁ»xz' ~ cos(x + y)
4. supa, =+2 3 i
26. R {x,} arefim st (real numbers) = 3. msin(x+y)

UF S @ (convergent sequence) 7 4. cos(x + y)
v} Tl demdtt &1 o uRes  wmn
(bounded sequence) 8t Freifyfarm # @
I i Pt e & 7

1 {xn + ) afearh 2y

2 {x, +y,} sfe= &

4-C-H
S/11 RISE/18—4CH—2A




28.

29,

29.

30.

31.

4-C-H

10

Let f(x,y) = log (cnsz{ezz_]) +
sin(x + ).

d 4 s
Then Fy 5;_.’{ (x,3)is

A ey
0

—sin(x + y)

cos(x + ¥)

o

afs A wiwifE® weasd (real numbers) @
mxn WEE (matrix) B v B awaRs
=l w1 (n X m) W= B e m<n
i |

AB w7 =geenefiE (nonsingular) €
AB %23 sgsradfy (singular) gh )
BA wig apmmdily g

BA wdw argamirg g |

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

1. AB is always nonsingular

2. AB is always singular

3. BA is always nonsingular

4. BA is always singular

L e

% A anafds wens (real numbers) @ Yar
(2x2) smagp & foed foy Det(d + 1) =
1+ Det(4) o &) o frafefer & & =
forend Froemr & 2

I. Det(d) =0

2. 4=1

3. Tr(4) =0

4, A Erei (nonsingular) &

. I Aisa (2 x 2) matrix over R with

Det(A +1) = 1+ Det(A),
then we can conclude that
I. Det(4)=0

2. A=0

3 Tr{A)y=0

4. A is nonsingular

werE @ P

lex+2 2%+ 32y 40y =6
2ex+1:%*+3-xy+1-y=5
1rx—1-2*40-xy+1-y=7

& are # w7

3.

32.

32,

. g ga oftdy Wl (rational
numbers) # #)

2. T A Al Wems (real
numbers) %

3. ¥89 £ Wi wenal (complex
numbers) & £

4. Tad 6 5w 4

The system of equations:

1ox+2-224+3: 2y +0-y=6
2'x+1-x*+3-xy+1-p=5
L'x—1-224+0-xy+1-y=7

has solutions in rational numbess
has solutions in real numbers

has solutions in complex numbers
has no solution

BN

2 1 0\
TR (ﬂ' 2 _[]) I trace &
[ s
720
EZD +32rﬂ
20270 4 370
204320 1

S A

The trace of the matrix

21 e
(ﬂzu
N

is
I 740
T
. F<270 4 320

2
3
4, 2%043%0 41

UNIT -2

33.

33

e f(x) =x>—5x+28 @
L. f &1 ®1g N arafds qga (real root)
a2

f®1 #ad v awafie qa 2
f#® ®a fF areafds g &)
[ @ o q@ anfe g ¢

P

Let f{ix) =x° —S5x+ 2. Then
. f has no real root
2. f has exactly one real root

5/11 RISEM8—4CH—2B



34,

34,

3s.

35.

36.

36.

4-C-H

11

3. f has exactly three real roots
4. all roots of f are real

afy sl wemll @ wyern @ Q @ frefg
fom wme 3 S = (@, f)|e,f € QI R @
rks

1. nzﬁSvgaﬁﬁ[cmnumd}%J

2. R*#H S5C gife 2y

3. R*% S wqa (closed) &)

4, R*¥ 5 "y (closed) 2

Consider the space

5={(a,P)le.f € Q) < B2, where Q is
the set of rational numbers. Then

L. §isconnected in R?

2. 8% isconnected in B?

3. S isclosed in B2

4. 5€isclosed in B2

R € o sfenftg & 39 (analytic) wem

fam ot & @ frefafa § @ o o wem

FaH e ?

. f #uRag (unbounded) #)

2. [ fagd weasi (open sets) w1 fga
el o gt (map) s

3. v faga wdfa wia (open connected
domain) U fremr & forg oz fada o ]
g ||| U@ B feg w o
wEE A il w2

4. CH f =1 wfafs 599 (dense)?|

Suppose that f is a non-constant analytic

function defined over €. Then which one

of the following is false?

L. [ is unbounded

2. f sends open sets into open sets

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

attains its minimum at some point of U
4. The image of f is densc in €

HHTE
ez
f v 1dz
|1=z|=1
Codk: o 4
1. 0 2. f{mide
3. (mi)e — (mije? 4. (e+e)

The value of the integral

3T

37.

38.

o

gl - :
§ ;zz—Idz is

l1-z|=1
1. 0 2. (mible
3. (mi)e — (mi)e~? 4, (e+e™)

ARt fifz]|z) < 1} - € vo 28 @nalytic)
T B W fF e ool 2 W Prefafae A @
T w9 % @ F wfT w1 f g wee e
I A

LG =12
2 f(ﬁ)=f(_Tl) 2n1-+1
3. If(&)rezz'“wneﬁ

¢ Gl @< vnen

i,b’nEN
n

YneHl

Let f: {z] |z] < 1} - € be a non-constant
analytic function. Which of the following
conditions can possibly be satisfied by f?
L f(3) =f(3)=5vnen

A . n*

2. f_(%}_=f(:n_r)=z:+1 vaEN
3. If(ﬂ|¢:2*“&n5m

4. =<|r()] <ZV¥neN

v o i C\(1) - € p(2) = 1 o
uRefe fw e B Prefifee 2 @ @

T W

e({zec|izl < 1) s{zec]|z <1}

e({z e clRe(z) <0}) c {ze T |Re(z) <0}
ip HreTEE (onlo) &)

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

. Consider ihe map ¢: C\{1} — € given by

oz) = =2

Which of the following is true?
ellzeclizi<1])cfzec]| |21 < 1)

({2 € €| Re(z) <0)) & {z€ €| Rez) < 0}
@ is onto

@(E\{1}) = C\f-1)

o

=



39,

39,

40,

ol S wpe {1,2, 3.4.5.6,7}% wwug
{permutations) & (group) = faffe
_g?ﬂm's‘r a’rfﬁwﬁr&q:?#mmmm

t, 5= A #M2 6 (order 6) w1 w1 3w
(element) =& &)

87 A B T o B aum @ &
Sy A P 8 # o amay w2
Sy A e 10 7w arwmm as 2y

R

Let 57 denote the group of permutations of
the set {1,2,3,4,5,6, 7). Which of the
following is true? \

There are no elements of order & in 8
There are no elements of order 7 in 5,
There are no elements of order 8 in 5y
There are no elements of order 10 in Sq

b =

£ ek

WE (group) Zig ¥ Zpyd ww Aerh
TEERET {homomorphisms) & ?
. 2, s
3, e 4. =W

- The number of group homomaorphisms

ﬁ'ﬂm Elﬂ o Ezﬂ is
l. zero 2. one
3. five 4, ten

UNIT 3

41.

41,

42,

4-C-H .

TS

Pix) = x?* + _f:er"" e(t)dt = e
@ (resolvent kernel) 2

I wf=x A

3. ex-t 4. x% 4 e*-t

The resolvent kernel for the integral
equation

P(x) = x¥ 4 fe"‘" p(t)dt is
1}

I, et 21
3. gttt 4, x% 4 ¥t
U e wier (simple pendulum) ¥ =Ry =

@ifaa (Lagrangian)

J%m 126 + mgl cos 8 fear T # A |
cErg 9 3 R @EF Mad (bob) & zann
m, THEE T g, 7 me Rl § e w
S 6 B e LW e et
{Hamiltonian) gm

42.

43,

44,

. e wET

&
. H{p.8) =-:;*:-;—z+.mg£casﬂ

L 2
2. Hip,8) = ﬁﬁ — mglcosd

oy
3. H(p.0) == —mglcoss

4. H(p,0) = %5- + mgl cos @

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

L= 3m 6% + mgl cos 8,

where m is the mass of the pendulum bob
suspended by a string of length Lg is the
acceieration due to pravity and 8 is the
amplitude of the pendulum from the mean
position, then a Hamiltonian corresponding
to L is

I H(p,0) =

J_,;z
TmpE T mglcosd

. 2.
2. H(p.8) = E?r::T! ~mglcos8

2 2
3. H(p,8) = ;”r — mgl cos @

Ip°
4. Hp.9)= ampz T Mglcosd

Y=y -Dy-2)a

| ¥ i T Pt e § 2

LA y(0) = 0.5 & it y wew
(decreasing) # |

23R y(0) = 1.2 # oy iz
(increasing) #

3.9 y(0) =25 &t &t Y g
(unbounded) & |

AR y(0) <0 & o y Py
(bounded below) 2

Consider the ordinary differential equation
Y =yly-1y-2).

Which of the following statements is true?
L Ify(0) = 0.5 then y is decreasing

2.1fy(0) = 1.2 then y is increasing

3.1fy(0) = 2.5 then ¥ is unbounded

4. Hy(0) < 0thenyis bounded below

TR WAICT 3+ Py + Qla)y =0 =
TEE Hifan wafE P sty Q@ whemawerig

Wer (smooth functions) &) uf y, = Vs B6

'W’Wﬁﬁﬂmiﬁx}ﬁﬁﬁ



45,

46

4-C-H

s (Wronskian)  frsfim swn oA

Freafeife % & B wr wom adar vy & 2
dependent) & @ ¥4 ¥, 7 x, wwa & fomd
B Wix;) = 0y Wix,) # 0 gar 8

T3y Ty M e (linearly
independent) = & vore x @ fa
W(x) = 08,

- ARy Ty, Wy e @ o g 4
® fom W(x) = 0 gy

IRy Ay, Wea e w ) vt
oy Wix) = 0 &y

b3

L

S

- Consider the ordinary differential equation

'+ POy + 0(x)y =0
where P and @ are smooth functions. Let ¥
and y; be any two solutions of the ODE. Let
W{x) be the corresponding Wronskian. Then
which of the following is always true?
V. Ity and y, are linearly dependent
then 3 x;, x, such that Wi)=0
and Wx,) =0
2. Hyandy, are linearly indepen-
dent then W(x) = 0 vx
If'y; and y, are linearly dependent
then W(x) # 0 vx
4. Ify, and y; are linearly independent
then W(x) # 0 vx

bad

T 7% (Cauchy problem)
2y 43, =5

m&:—-z;r——.ﬂﬂugi

? W X B W e e g 2

l. 39®1 @90 v Ba &

2. THE ) B By

3. % o wa £

4. gHw B ww A R

- The Cauchy problem

2.+ 3u, =5
i = 1 on the line 3x — Zy= D}
has

l.  exactly one solution

2. exactly two solutions

3. infinitely many solutions

4. no solution

Py -ty

mﬁg'—ﬁ=ﬂ,i'§ﬂf,-ﬂ}ﬁ;

u(x,0) = f(x), ':—‘:{x,ﬂ} =0,x€R %

I3

46,

47.

47,

TR B U B W £ R - R Befi
wfes! @t W e g
f)=x(1-x)vxe01]sn
fE+1)=fx) vreRr

1.8
" u(?'q)_{ﬂ N =
1 1
¥ . Z =
Z 53 5
A 4, =
Let u be the unique solution of

@ty ary
EF-E;;«G;XEE,I}'D

u(x,0) = f(x), 2(x,0)=0,x e &

e

where f: R - R satisfies the relations
f)=x(1~x) vx€[01]and
fG+1)=f(x) VxeR,

Then wu G,E} is
it '

1
5 e
b 5
3l o 4. =
-ﬂﬁ- n
iy FCOdx =k faf) + b () + ef (h)]
%mwmm‘r&ﬂ?@fff*mﬂﬁ
(exact) 81 @ q, b, c &1 7 & 7
I..ﬂzﬂ, b-—.*,zc 41
2 |EI=---l b:zxr{:::
-2 3 1
3 g f.l—-;,ﬂ=;
s ken =
4. a=0 b= =S
The valuesof g, b, ¢ such that

h
| ]
[ e = farc) + by (3)+ )
o
is exact for polynomials £ of degree as high
a8 possible are
. a=0 b=

£
3 g===
4



48. 2% Jlyl = [HO)? + 2yl dx @ wafs
y(0) = 0,y(1) = 1, %1 y & whvaa o ot
infJ[y] @1 7m0

2 5
1. =% 2. 5&%

3, 4, afem a8 &

48. Consider J{y] = [[(2)? + 2yl dx
subjectto ¥(0) = 0,¥(1) = 1.

Then inf][y]
I.iie 22 A2
12 24
3 s —:-% 4. does not exist
UNIT -4

49. % wifes af Rared § 3R = FR (error
degrees of freedom) 30 2| &% Rt +ff gsies

(treatment) # 30 woiem wrdsy wf
(treatment degrees of freedom) &vft 7
1.4 I
36 4: 7
49. In a Latin Square Design the “error degrees
of freedom” is 30. The “treatment degrees
of freedom” for any treatment is
1.4 R
3.6 4. 7

v | 3x| + [2y]| <19 st
9x 4 4y ¥ "AETH w5 2
Ecl 2 2

7 4, 4
.Supp{;&ethat|311+|2yi£1, Then
the maximum value of 9x + 4y is

i 2. 4

33 4, 4

51. o% afee o9 (standard fair die) & 79 9%
TuE aa oM s R Ow ST6 8
Yo FE gEY A 4 gk Of XYoo R
Hftm Twra ¥ iy ow w1 Pefn 59 gew
A 3 B P we & oftafisg 2
A={X vs uq du=n 8)

B={X %1 299 a1 958 99 &}

1. P(ANB) =0

4-C-H

14

51,

52,

2.

53,

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

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

A = {X iseven)and B = {X is at most 2}.
Then,

I. P(ANB) =0

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

afz X 7 Y el wa g (id), = R
= (0, 1) = ¥9%9 (uniform on (0,1))
2 = e

Z =max (X,¥), W = min(X,¥) = @t
P{(Z —~ W) > 1/2) @1 5 g

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

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

W =min (X,Y).

Then PZ — W) > 1/2)is

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

o wEld gwen (Markov chain) 2 s
iz (state space) § = {1,2,3,4) 3 €5
S SreE (transition probability matrix)

- 2 3 4

2 oA | T I
211/4 1/4 1/4 1/4] &
33 0 13 13
4112 0 12 8
o
L lmpP=0 ) pP =0
n=l



[£a]
; ) _ n}
4. '!'rmpz,z = Z 2 <

n=i

53. Consider a Markov chain having state
space § = {1, 2,3, 4} with transition
probability matrix P = (p; ;) given by

1 5 2 +

T % 142 @
2(1/4 1/4 1/4 1/4 Then
3IL/3 D B3 13
4112 0 12 0
(==
Yy _ (n} _
L ‘!I_.n;lu Pz =0, Z Prp =0
n=0
(=]
¥ ) _ ()
2 ,!I_ﬂpz.z =0, ) p; <
R=4
=]
fe ) (n) _
3. ,1[.“;332,2' =1, ZP:,‘Z 3y
n=0

4. lim ?;E?z} =7, Z pgf‘; <

n—oo
n=i

54,30 Xy, X,, X, wed wim den (Lid) e

s s v (standard normal
variables) #f & frafafea ¥ @ s s 2 2
I VEIX | s
: 2
%3 4xd
2 Ky =2Xa+X5 o
R P e

Xy = X207 £
3. ij.‘l'xz}z FR.'Z

£y

Ix? F
XiraZ4x? 13

54, Lﬁt Xll XZ" X_q_ be i..'i:..d. Sta.ﬂd&rd normal
variables. Which of the following is true?
I mx: |

¥iaxl

.--.fz

5. Ki2Maidy
- Ji_|.?£'1+.ﬁ'+fg| 1

3- Ufi—-’fz}z
: {X1 +Xglz

~Fsa

4-C-H

15

ax?
4l e
XZ+x24x2 Fis

55. wrt fim B R % 1o 9@ @ e e

585,

6 W & AwERid de (exponential
distribution) #1 999 & ¥ wuw 6 B
AFAT § 0 n 9 UF Wy G ww By o
Bl e ta &% w 2amm owm 2 B
n-m(>0)aw & #d 3w © £ 3 9y
m(> 0) ¥l &1 AT 2y, %5, .0, Xy T2
B @ @ @ wEmw WaE wieEs (maximum
likelihood estimate) rm ?

1, eetes £
o
= i
2. g=Eax
m

3 g = Zmic ]..tl"l*{ﬂ*-'m}t_

T

A _ Siepxitin—mie

m

s
s

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
X3eXg aXm,  respectively, then  the
maximum likelihood estimate of @ is given
by
1.

F

¢ - 3 ﬂ-

2. §=Enx
- m

3 -3 “‘E, L Ei+{n=m)t
- o n

4 & E""‘_ LAk (n=m)t
m

. WEd wE agRew W (iid. random

variables) X;, X, I S O
fr  (uniform (8, @) distribution)
s ) < @ s wee £ oW owd o
g Feffar 4 @ @ wmos wifers
(ancillary statistic) & ?

L ol of k< n @ g 22

Xr-_...}

2, ﬁmmk{nﬂmﬁﬁ;—‘:@



3 Bbdk<n s 20

Xeny= ¥

4. BBkl <k<nd B o iy

Ky =¥ oy

56. Let Xy, Xz, ..., Xy, be i.id. uniform (8,, 0,)

o7

57,

4-C-H

variables, where 8, < @, are unknown
parameters. Which of the following is an
ancillary statistic?

L B ey k<n
Xiny

Z. beranyk{n

Xim

el e i b
? Himy =i i

4. Yot

Hny— %y

W s 6

X~N(@,1); -0 <8 <o0,d amr %
weE 6 @ Fiden @ T g e @ity ot
2 &3 (squared error loss) & amrfa af X
;r;rﬁm (visk) kX @ arden w1 vy @ @y

forany kwherel < k < n

1. k<0

2 Bk
3 =1
4, kewr Big darowry sl @

Consider the problem of estimation of &
parameter & on the basis of X, where

X ~Nf6.1)and — o0 = 8 < oo Under
squared error loss, X has uniformly smaller
risk than that of kX, for

i k<0

2. 0=k

3 k=13

4. nowvalue of k

. Wf Rl B e (against all alternatives)

o0 fammaat @ war 9 s (equality of
eﬁm-mwmﬁmmmﬂ
i Rkl & agfos ofed Raomr @
T U g o A I s ) e
orft &1 9% wmr wt arre (Between sum

of squares) ¥ o5 @ Gwa (total sum of

squares) #4180 9 500 &) wraw Fogha

WP BT

16

58

59.

PlFs 2 15]
P[Foq0 = 1.6]
P[Fy4s 2 3.6]
P[Fy45 2 2.5]

-IL'I...JN--!

To test the equality of effects of 10 schools
against all alternatives, we take a random

-sample of 5 students from each school and

note their marks in a common examination.
"Between sum of squares” and “total sum
of squares™ are found to be 180 and 500
respectively. What is the p-value for the

standard F-test?

1. Pl =15]
P[Fyg0 = 1.6]
PlFiss = 3.6]

Z
3.
4. PlFsu225]

- 9% IR Rl Ao aite (random vector)

X T WEEER S153E (covariance miatrix)

1

p
=

f pes

=T T

p o p
1 P
p 1 p
pop 1

813 v v g e (first principal

component) & R (variance) #t Frofig

G B

L. v Wi 5/4 % afre =5 2 wem

2.v @ WA 5/4% aftw w wem & oy
4/3 % aw =

3. v"airﬂﬁil-ﬁﬂm#rmtﬂ
3/2 % aftw =

4. v w91 3/2 9 afiw B g 2

The covariance matrix of a four dimen-

sional random vector X is of the form
1 p g p

1
g 2 "; ﬁ,wh‘ere,u-:'ﬂ.
P pp 1

If v is the variance of the first principal

component, then '

l. ¥ cannot exceed 5/4

2. v can exceed 5/4, but cannot
exceed 4/3



60,

3. v can exceed 4/3, but cannot

exceed 3 /2

4. v can exceed 3/2

- T 125 Feffal B vm wmer W o Rt o
e wufow wfres simple random sam le)
form wmem # wen wfireel % Ry i
T fNg B et o B oy @ g%
e gfves (with  replacement
sampling) & "=y # wpre A (standard
error),. s uEe  (without
replacement sampling) # ws Jfe Fr
R B A o 2
. 32 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
error of the sample mean for “without
replacement™ sampling, the value of n s

I 32 2. 63
3. 79 4. 94
HRN\PART C
Unit—=1
128
61, =iy A =(ﬂ 0 —z)ﬁ
' JE | T |
Tx,y,2€R ¥ B
A
Qlx,y,2) = (x y z].d(y)i:’r ot Frfafag ¥
Z
H o w7
1. Emdia w9 (quadratic form) @ % Reenm
I et (second erder partial
derivatives) ¥ 71 sragy (matrix) 24 &
gy
2. et w9 (quadratic form) Q 3% S
(rank) 2 2

4-C-H
511 RISEM8—4CH—3A
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61.

62,

3. faawi w9 (quadratic form) Q =1 f=w
(signature) (+ +0) &,

4. By w9 (quadratic form) O =1 a7
ﬁﬂﬂ:ﬁﬂﬁr?ﬁﬁﬂ'ﬂf-F-Z} $”Em?!fw'§
e &

1 2.8
Let 4 = ({] 0 —2 |and define for
0o 1

LyzelR
X

QGy,2) = (v y 2y (y)

Z
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 Q is 2
3. The signature of the quadratic form 0
B(++0) )
4. The quadratic form @ takes the value
0 for some non-zero vector {x,.2)

T a € R & Ry S, Pt waw @ o
2

Se={(xy2) €R | x2 4 y2 4 52 _ a?}
o E= S WM S ey o
aERVQ

. E @1 w4 gftam (Lebesgue measure)
B B |

2. E 9 U% auweny sfvw fager (non-
empty open) £

3. E w wuifSm (path connected) & |

4. E° 7 wufae (contain) =% a3t watre
3% w=m (open set) w1 = qftsoy
(Lebesgue measure) sy &

. Foreach a e m,

letSe={ryz) e | 224 y2 4,2 = a?}.

Let E= U 8. Whichofthe
cER\D

following are true?

I. The Lebesgue measure of E is infinite

2. E contains a non-empty open set

3. E ispath connected

4. Every open set containing £° has
infinite Lebesgue measure



63.

64.
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Preifafim 4 @ #t #/ @ wgey e
(uncountable) &
. B8 {01} oftmila o oot o

ey
2. N {0,1) % uronivs wh weet @

e

3. N & =i ofiffm awm=r (finite
subsets) wgEy

4. N # wf guegent & W

. Which of the following sets arc uncountable?

I.  The set of all functions from R to {0, 1}
2. The set of all functions from N to {0, 1)
3. The set of all finite subsets of N

4. The set of all subsets of M

i A = {esin(2) lee(o, E)}aa

Fyeferfian o o &b '@F/WWHEI%
l,ﬁ‘ﬂﬂélﬁﬁqSup{A:}-qi_i_L

2. whnz 1$mlnr{A}}u—i

csupld) =1
4. inf(A) = =1

Let A = [tsm()ltE( ]} Which

of the following statements are true?
I. sup(d) < §+E}E foralln>=1

Lad

} e T T
2 lnf{d]};—ﬁforallnal

sup(d) =1
inf(4) = —1

Bad

E

,ﬂﬁﬂrm}:fﬁm—;ﬂklfﬁﬁﬁﬂﬁmt

forg um wea W= (compact set) K
¥ R foe & B f(x) = 0 vx € K€).

T glx) =e™ vx e R & & Prafsfu 3

L AW wA wm R

Lo G(R) A £, — g wwwdm (uniformly)
Hy @ a0 {f, ) e gl 2

2. C(R)* f, = g Rgar (pointwise)
S @ arn o (f, ) Sen woRe €

3. mctﬂ}ﬂwﬂ‘ﬁmgwﬁw
wfrafi (pointwise covergent) # @ 48
g W wEEdE wfraia (uniformly
covergent) =1 g

4, c{m}#wmmmwgmg
Ui figam afwita B

65.

67,

Let C.(R) ={ f: R - B | f is continuous

and there exists a compact set K such that

f(x} 0 forallx € K Let g(x) =

e™*" forall x € R, Which of the following

statements are true?

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

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

3. If a sequence in C.(IR) converges
pointwise to g then it must converge
uniformly to g

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

o a(n) = s 2"

b(n) = 10'%log (n)

1
efn) = o I"t2

ot P 9 @ wm aw £ 2

i w0 4 3 23 v a(n) > eln)
T w0 W92 0 F 53U b(n) > cln)
W sy d R nd g bln)>n
wofe w9 9 42 1 B a(n) > b(n)

B

. Given that

a(n) = —2"

b(n) = 10""ag (n)

2

which of the following statements are true?
1. aln) = c(n) for all sufficiently large n

2. b(n) > c(n) for all sufficiently large n

= F)

b{n) > n for all sufficiently large »

g

a(n) > b(n) for all sufficiently large »

TF

[iR =R, f{x}—m abeR b0

a1 ufrfe R i 8 Preafafa o @ @

VSR ol L

Lhbasbdwiiada s B & wf
It AT (compact interval) W waa
f wd W (uniformly continuous) &

2. we f, @ R o vl wee (uniformly
continuous) 797 a g b F Wi =56l & B
aftag (bounded) 2

5/11 RISE/18—4CH—3B
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63,

69,

69,

4-C-H

3. wetd f.#ad b=0% faw @ R w
wEd wE (uniformly continuous) # |

4 w1 f, @R W el v (uniformly
continuous) & &1 @ # 0,b # 0 89 &
%% (unbounded) # |

Let f: R — R be given by

A
flx) = o @b ER b2

Which of the following are true?

. fis uniformly continuous on compact
intervals of R for all values of 2 and b

2. f is uniformly continuous on R and is
bounded for all values of & and A

3. f is uniformly continuous on B only if
b=1q

4. [ is uniformly continuous on R and
unbounded if @ = 0,6 =0

W oa = [T de o Pt S
Heg 8 7

2
3 logla) =
4

. Let

- T |
[i Hﬁdr‘

Which of the following are true?
da 1 "

T T

- ]

2. @ isarational number
3. loglaYy =1
4. sinfa) =1

Fefofa & @ # f/@ wa ofdfm
uREed (bounded variation) # waT & 7
. x€(-1L1)3 R 22 +x+1

2. x€(~1,1)# R tan(2
3. x€(-mn)@ B sin (g)
4. xe(-1,1) & By V1— 22

Which of the following functions are of
bounded variation?

i9

70.

70.

71

71

Lo x4+ x+1 forx € (—1,1)

'2.- tan (-’;—x) forx € (—1,1)

3 sln(i) forx € (—m,m)
. V1—x%forxe {(—1,1)

F-N

B anafas wena (real numbers) Waaxn
R (matrices) # e w M, () @
Prafi a3 & 3 99 ofedln wafe RO @
T OH Wl vw ¥ ove sy wow wRwm
x e B" & fag

fiM(R) > R % B{m) = (A%x,x)

BT afTile wee @ Ay wen &0

l. f Waw (lincar) 2

2. f amwaihy (differentiable) &

3. f waa @ w smsaha 1)

4. [ auRwg (unbounded) #)

Let M, (IR) denote the space of all n x n
real matrices identified with the Euclidean
space R™". Fix a column vector x# 0in
R". Define f: M, (R) - R by f(A4) =
(A%x, x). Then

[ is linear

. f is differentiable

f is continuous but not differentiable

. fisunbounded

-h.}u;mr-

Wﬂﬁ!ﬁﬁﬂﬂy%ﬁﬂ[ﬂﬂﬂﬁlr
e # P s & @y B oaw 08 o
v oW iR R, f(x,y) =2 g
RIS REar e o,
L f 9 R® o waa &
2wy ER B R x e flx,y),

R\ {0} ¢ =t &
i myeﬂa%ﬁ‘-rw**f{x}r}‘{%

R w wma &
4, Hza%ﬁimﬁtfaﬁm:f'ﬂﬁﬁ'ﬁﬁﬁl

Forany y € B, let [y] denote the greatest

integer less than or equal to ¥,

Define f: B? - Rby f(x,3) = x| Then

i. fiscontinuous on B?

2. for every yER, x = flx,y) is
continuous on B\ {0}

3. for every x € R, ye flx,y)is

continuous on |
4. [ is continuous at no point of R?
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73.

T3

74.
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arwifi® e (real numbers) & 7 sl
a = (ay,ay..) R fw X 27| a, | sBwRe
(convergent) ¥ =1 wWRw wEw (vector
space) F1 V & Prafig #ifae am | : ¥ =
B |lall = Ez“lanl g afrnfie ¥
F—'ml%ﬂrmﬂ A gy &7
1. V& @55 ag99 (0,0,..) & &1

2. VufRfim fefrg (finite dimensional) 1
3.V ®1 g o 3w e

{countable linear basis) #)
4. V ©% complete normed space 2|

- Let V denote the vector space of all

sequences & = (@, @&z, ... ) of real numbers
such that ¥ 2"|a,| converges,

Define [|-]] : V — R by [lall = 52" [a,|.
Which of the following are true?

L.V contains only the sequence (0,0, ...)
2.V is finite dimensional

3.V has a countable linear basis

4, Vis a complete normed space

a2 V, uftay afeet € w ofifim B (finite
dimension) n # w wRw wire (vector
space) B 7 T:V = V v T s wumgoo
(linear transformation) =1 frw vea
FfaliE 79 (eigenvalue) 1 & ot = @
i & il vy 9wl B2

L. T-1=0

2. (T=H"1=mp

I (=1 =0

4 (T-1N""=0

Let V be a vector space over € with
dimension n. Let T:¥ =V be a linear
transformation with enly | as eigenvalue,
Then which of the following must be true?

lo7 T=l=f

o .{T__Un—-‘l =0
5, BRI = g
4, (T-n"=0

M Avw (5x5)amg 8 fwd fw
Wi fEm Ax=0 % zd # whe
(vector space) # = (dimension) % #
w9 B

I. Rank(4?) <3

2. Rank(4*) =3

3. Rank(4?) =3

4. Det(A*) =0

20

4.

75

75.

7%6.

76.

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

Rank(4*) <3

Rank(A?) > 3

Rank(4%) =3

Det(A%) =0

o

ﬂﬁﬁ%ﬁAEM;;{H}ﬁﬁ-!QAB—-f“g g
A % wfeqes 7898 (minimal polynomial)
g&‘r sfirFen | (degree) Baw 2 & wad
B

2. A% ufere agme 1 yfrenm o

#aa 78 wed

WH A= gz, oo A = ~l33
armRg (uncountably many) sreage
(matrix) A 9us wfreg =) dge = £

=

Let A4 € M;(B) be such that 4% = Iyen.

Then

I. minimal pelynomial of 4 canonly be
of degree 2

2. minimal polynomial of 4 can only be
of degree 3

3. eitherd =L qord=—1l.

4. there are uncountably many A satisfying
the above

IR AvE nxnurE @ (n > 1), Prad Ry

AR =T+ 12 = Oy, TP bien FFE

n Eﬁmw{ndmhty matrix) & O,un

e n @ Zero matrix) &1 frsfaa

Wﬁ,ﬁ%{ ﬁwmj??

I A =i 2

2. £ ~7t+12n= 0, t = Tr(A)

3. d*—7d+12 = 0, wafs d = Det(A)

4, A* =T+ 12 =0, wafs 1 =g A #
v sfaE 9 (eigenvalue) £

Let A be an n X n matrix (withn > 1)
satisfying A* — 74 + 12/, = (7 I
where L., and O, denote the identity
matrix and zero matrix of order n
respectively. Then which of the following

Statements are true?

L, A is invertible

2 =7t + 12n = O where t = Tr(4)

3 —7d + 12 = 0 whered = Det(A)

4. X =714 12 = 0 where ) is an eigenvalue
af A



77. el Hemsl  (real numbers) %
6X6 3E A @ aRoulE TEwE
(characteristic polyromial)

(x=3)(x = 2)* 7 afigss T (minimal
polynomial) (x—3)(x—2)2%) s A
1 wilgn fAftm v (Jordan canonical form)
L B e R

i |

0
0
0
0

CooDWH Do0oWD oo o o We =1 = B S B L
B - T

COOoOMNDO DOoDONDO OO0 MS S cCooNg oD
SOMNHOD COMMOD OORAESD DD MNAE S

=

b
Sooocow oo oo w Coooow Soooo b

]
]
0
1}
2

77. Let A be a (6 x 6) matrix over R with
characteristic polynomial '
= (x = 3)*(x — 2)* and minimal
polynomial = (x — 3)(x — 2)2. Then
Jordan canonical form of A can be

30 0 0 6 0
0 3 00 0 0
g 10 B2 100
R I R S
0 00 0 2 1
g 0 a 8.9 2
38 8 0 0 &6
6 3000 0
> |00 2 10 0
189 82 8o
6 0 0 0 2 0
0 0 0 0 0 2

4-C-H

i

CoCcow oo o oo
DoOSoWRr ooooWwo
=== =l e S
SO MNAD O oo N RS e
CMNOoODOoOD oMo oS o
NMHOOoOOCS N oo oo

78. vE afRy o wERE (inner product space) V
T TUE oH GuEaE § B o &) af wme
V w afes qmm & ofs (metric) zm
i Wil (topology) @ TR ey
S @ d=om (closure) #t 52 Frwfn farr wro
M= i g d 2
E: S=fRtydL

§= (s
span (§) = (L)
; .fJ' = ({S.L)J.ji

Fud.

P

78. Let V be an inner product space and § be a
subset of V. Let § denote the clasure of §
in V with respect to the topelogy induced
by the metric given by the inner product,
Which of the following statements are true?
1. Sa=giiypt

2. §=(s4)t
3. span(§) = (§4)L
4. _g.l. o ‘:'{S}.)J.)J.

Unit =2

79. 4% G =5, o EaE B wHE W

o e B i

l. Gw % w9 (cyclic group) &

UF 99E # WEiE (isomorphic) 2

2. ot 9w wiE H feem 2 R fae
G B H 9 % sremes wawar (onto
homomorphism) sfarfds 21 o1 wadt #)
G wfie gl @ )
G % s uftrt % dvirens W (Q,+)
5 UF S0 W (nontrivial homo-
morphism) afaifin & o wadt 2

e
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Let G = 55 be the permutation group of 3

symbols. Then

l. G is isomorphic 1o a subgroup of a
eyclie group

2. there exists a cyclic group H such that
G maps homomorphically onto H

3. G is a product of cyclic groups

4. there exists a nontrivial group
homomorphism from G to the additive
group (Q, +) of rational numbers

wwE f(x) = 1 mod(x — 1) 7 f(x) =
Umad(x—B)aﬁﬁqmemW
arer X) ® WwiEmy B § | frefla
aﬁﬁlﬂqu’gﬁr' i}immﬁ?

1. 5Rw g

2. Suwd

3. §ufifm afes wyemy 8

4. 5 aRffg gvg woedig &

. Let § be the set of polynomials f(x) with

integer coefficients satisfying
fix)=1meod(x—1)

f(x) = 0O mod(x — 3).

Which of the following statements are true?
l. &isempty

2. Sisasingleton

3. §isa finite non-empty set

4. 5 is countably infinite

v fga w4 9ougea (open connected

Subse) QECown E = {z,,2,,..,2,] €0

mﬂﬁf:ﬂquq;ﬂqﬁmm
fiye) FERE Gnalytic) @ @ f ¥ 0 w
vaifte g gf

1. o fama#

2, } m f oz (bounded) #:

3. WEE T z; 0% f W eite Aol wEmo
(Laurent series expansion)
EmEIﬂm(z_zj)mm ™
m=-1-2,-3,.8% fmwa, =08

4. WA j @ fo 2,9 f w0 St A g

(Laurent series expansion)
Imextm (2—2)" M wma, =09

Let £ be an open connected subset of T,
Let E =122 :.2.}50 Suppose that
f:fl = € is a function such that firnigy is
analytic. Then f is analytic on 01 if

22

82,

I, [ is continuous on 1

2, f is bounded on .

3. forevery f,if Eperan (z - zj]m is
Laurent series expansion of f at 2z,
thena, =0for m=—1,-2,-3, ..

4. forevery j, if Toezam (z2—2)" is
Laurent serics expansion of f at z,
theng.; =0

-9 s @ f:C > Cue el s

(polynomial function) & & a2

l. vl% frig @ € € & fomg 9 a T =g Ao
W9 (power series expansion) f(z) =
Yo ap(z—a) Ao § o e n &
feva, =0 &

2. llmlz[qm!f{zjl =0 ;

3 Eatd M & m Hmlzi—wer'if(zjl =M

4. i w9 | 92 |z T ES n & fre
If(2)] = M]z|™ 2

Suppase that f: € — C is an analytic
function. Then f is a polynomial if
|, for any pointa € C, if
f(z) = EF a,(z— a)" is a power
series expansion at a, then a, = 0 for
at least one n
2, Iimizla—rmlf(z]l e
3. limppwlf(2)] = M for some M
4. If(2)] = M|z|" for |2| sufficiently
large and for some n

- ¥#7¢ figa 95T (open unit disk),

#E0ECE 5 D # Bsfa Bt o

AT w10 - € At o f=u +

v, & u 9 v S f & aRe g

orafiE A W Prefim w8 4 f(z) =

Xa,z" et @ oA A (power series) &

at f o® e wer g afe

1. fhafesd

2. u(1/2) 2 ufz) YzeD

3. wEem {n € N | a, = 0} smitfm 2

4, Ba?ﬁﬂﬂﬁw(cluse_dloop;ya%ﬁ-‘m
iR aeD,lal > 1/2% @

flelde
s 0 &y



83. Let ID 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(z) = Ya,z" is
the power series of f, then f is constant if
I. f is analytic

2. w(1/2)zu(z) vzeD :
3. Theset{fneN lan = 0} is infinite

4. Forany closed curvey in I,

%‘-‘J—%u Va & D with

la| = 1/2

84. Prefafias % ¥ @ ¥/ @ e & 7

4-C-H

I. R {a,} 9Raz (bounded) & & gord
fager afa (open unit disk) w
%ﬂ;ta z¥ w tvifte wem w oRaiia
2. =l ¥F a,z* swrd fga wise (open
unit disk) ¥ % 4930F wem W ofvafa
W oA {ay ) o0 W i g
3. =1 s ooft w99 (power series
functions) f(z) = ¥2 a,z* 2
9(2) = EF b, z* Rt aiftmrer B
(radii of convergence) | € a1 pEww
f - g ¥%rd fAgm =l (open unit disk)
W UH o A9 (power series)
Yo cpz® g uftnfa R @
4. 1 f(z) =35 a,z* N sfer e
(radius of convergence) | 21 &t
O={zec| |zl < 1)w f wm B

. Which of the following statements are

true?

1. If {a;} is bounded then ¥ a,z*
defines an analytic funetion on the
open unit disk

2. If B ayz* defines an analytic

function on the open unit disk then

{ag } must converge to zero

If f(2) = EF a, 2" and

g(z) = TF b, 2* are two power series

functions whose radii of convergence

are 1, then the product f - g hasa
power series representation of the form

205 €iz" on the open unit disk

4. If f(z) = X2 a,z" has aradius of
convergence 1, then f iz continuous on
a={zec| |zl 1)

Led

85. Preafafan & & = v # 7

. welE wem e waf (compact
metric space) gFRfg (separable)
i A

2. uR vw e wle (X, d) goreweiy
o @ g% d Rt (discrete) 7
WAt

3. e i s wefe R
U (second countable) Bl #)

4. weEE werm TR wifefEe i
(first countable topological space)

ety el 2

85. Which of the following statements are true?

1. Ewery compact metric Space is
separable

2. If a metric 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 countable topological space
is separable

86. v wiftufym Wl (topological space) X @

U AT W A 3 e f g w2

1. a&fE X\A ®8 ft w99 58 (nowhere
dense) 8 @ X ¥ A w97 (dense) g

Z.ETQ"X A At d X\A o o e A

I

3. uft X\A & sfaw (interior) Ram &t @t X %
A = BOm

4. uf X & A v g dt X\A o1 s
(interior) Rew 2|

. Let X be a topological space and A be a

non-empty subset of X. Then one can

conclude that

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

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

3. Aisdensein X, if the interior of
(X\A4) is empty '

4. the interior of (X\A4) is empty, if A
is dense’in X



87.

88

89.

Preforfto # @ w9 & /m wam w2 7
L. v qRftm & (finite field) @ omers
e (multiplicative group) 7 afmw
{eyclic) g &) '
2. u& uRf a3 (finite field) &1 g
TE (additive group) Wi =i g £
. @ v wldw DR e ot am wdy
TR g 2| _
4. 9 v R B @ iR
uifi &3 (wwfie &4t/ isomerphic fields
F HAA AEER) 8 A 2w 8y

Tl

- 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 cyclic

3. There exisiz a finite field of any
given order \

4. There exists at most one finite field
{upto isomorphism) of any given order

afE f(x) € Z{x] v vwondE w2ee (monic
pﬂlygﬂﬁrﬂinl} g f o oael @ g ¥ oy

¥ Z A gufter 8 waa &

e (R\Q) UZ 4 & wufdes 23 &
3wty (C\ U T 3 & gufers 215 &)
3 (Q\Z) % vofee & v €

e T

- Let f(x) € Z{x] be a monic polynomial.

Then the roots of f
1. canbelongte @

2. always belang to (R\Puz

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

Pt & & o w & 2
I. ©® gista wPa (integral domain) &1
m (subring) #t vs goigiy urg
i

2.t afyda pEEdy g (unique
factorization domain) % wuaay 0
v afEdm e g g

3. T HEn TomrEe Wt (principal
ideal domain) @7 svaes 4 Tw gy
TS Wi e &

4. uT gfmdm o (Euclidean domain)
¥ wuaed N 1E giied s o &)

24

89. Which of the following statements are true?

I. A subring of an integral domain is an
integral domain

2. A subring of a unique factorization

domain (UFD) is a UFD

3. A subring of 4 principal ideal domain
(PID) isa PID

4. A subring of an Euclidean domain isan
Euelidean domain

90. w5 W5 G % Brg |G| = 96 &1 52 H o K,

W G ® gy 8 foad o |H) = 124
K] =168 &

. HnkK = (g}

2. HNnK # (e}

3. Hn K anaeft (Abelian) #1

4, H K3 (Abelian) =8 #

. Let G bea group with |G| = 96. Suppose

H and K are subgroups of ¢ with |H| = 12
and |K| = 16. Then

L HnK ={g)

HnNK = e}

H n K is Abelian

H ry K is not Abelian

dn fea b

UNIT -3
I ww ampefi e (non-singular matrix)

A=L+D+U, waf¥ I3 U vt P
gy (upper triangular matrix) 7 st Bega
I=E (lower triangular matrix) fed Bwd
=1 il sk i & e D v Rl s
(disgonal matrix) & RBw wm #; afx
Ax = b 59 ®1 x* g Pl e o o
IHll <1 & wa ares-woe grogfn gie
(Gauss-Seidel iteration method)

20 = ey o k=012, 9 "W
ﬁﬁﬁéﬁﬁ (converge) Tam W T # wit H o
G

L=0"Y L+ 1)

2 —p+Ly'w
3. =DL+Wy?
4 —(L-D)y'u



91. Assume that 4

is equal to

. =D=Y(L+ 1)

2. —(D+LyWy

3. =D(L+n?

4, —(L—Dy 'y

9. t& Fud w9t a € B ffm) v i 3

HfTE wawe i

du

at

H ulx, 0) = uy(x), xER # 3w ol u,
N IR ST o B B

frfafte st uw frare afeng

$1: uF & uReg e (bounded function)
Wi & e R sudan wiew v

u  ¥9ReE (unbounded) 8t

Sy A% uy ﬁﬂ!ﬂﬂgﬂﬂ{tumpams;t}a%
TE AT B Fds TS 0 @ R
O Wed wEET (compact set) Ky € R
e & 2 5 x € Ky % R ux, T)

F B

Fngd 5 = oy 22

. 5 e @ ety 8, anrw 2
Sy oS, <t wew ¥

S oy @ 3l S, wew ¥
5, aitz 5y w1 arwe )

PSR e

92. Let a be a fixed real constant, Consider
the first order partial differential equation
Z4aZ=0,x€eR, t>0withthe
initial data u(x, 0) = ug(x), x € R where
Uy is.a continuously differentiable function.
Consider the following two statements,

51: There exists a bounded function uy for
which the solution u is unbounded.

S3: If uy vanishes outside a Compact sel
then for each fixed T > 0 there exists a

compact set Ky © R such that
u(x,T) vanishes for x € Ky,

Which of the following are true?
l. 8 istrue and §, is false
2. 8 istrue and 5, is also true

4-C-H
‘BIM1 RISEf18—4CH—4A

non-singular
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*8) = ) Lo k=g 12
with [[H]| < 1 converges to x* provided M

-—+a§§=a, XER t>0fwd s

25

3. & isfalseand §, is true
4. 8y is false and S, is also false

93. of u(x, t) vy

03,

94,

du 8y
il 0=<x<1 t>0

u(x,0) =1+ x + sin(r x) cos(m x)
w0,6) =1, u(l,t) =2
Co - |

()=

2 ud)=

WG =Eeden
o ui)= g o

Ifu(x, t) is the solution of

u Ay
e Py D=x< 1, t>0

u(x,0) = 14 x +sin(m x) cos(m x)
u(0,6) =1, u(l,t)=2
then

2ig) on

11 3
2 u E.— =!E

6 ML
3 u4'4 =4+2E

T Had Wi a: [0, ) = R @ 7 awee
T

x) = afx . i =
R SR8 0
1. =f2 jumlaijidx <o, Bty

9fag (bounded) 2 |
2. 7 [ la(x)|dx < oo, & a W
limy .. y(x) aftema 4 2|
AR lime . a(x) =1, 2 &

iy, |3(x)] = co grm)

C o lime,oa(x) =1, 88 y

THE (monotone) B

[#¥]

=

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

function. Consider the ordinary differential
equation

y'(x) = a(x)y(x), x>0, y(0) = y, # 0.



95.

4-C-H

Which of the following statements are true?

1 1 Lmla(x]]dx <t &2, then y is bounded

2, If [ "la{x)ldx < o, then
limgo ¥(x) exists

3. I lim,,a(x) =1, then
Itm;—-m’i}"(x}l =

4 TFlimg o afx) =1 then y is
monotone

. dagE TEE & Fram

dx
E'r'=21—?_}|'

@ it fg (D,0) & weaw ¥ vy ooy 27

I, =e sfmeren fer B (asymptoti-
cally stable node) #)

2. uE ¥fEr g (unstable node) #1

3. =% Favirre fers g (asymptoti-
cally stable spiral) &

4. T yRue e (unstable spiral) 2

Consider the system of differential equations
& w207

di 4

dy T X

Erads 3x — By

Then the critical point (0, 0) of the system
isan

asymptotically stable node

unstable node

asymptotically stable spiral

unstable spiral

.h.-."..-JNH

. Aed-wpEE e

¥y +dy =4, ¥»0)=03 y#)=0

W e #if ik wmed @ Prefaie 8 @

o g

I, u® 7o (countably many)
wifireterfies w1 (characteristic values) &1

2. ¥% s (uncountably many)
wfteats 9 2

3. sftmefrs o A9 vag wle afemie
®ET B R (0, ) # aw [VA] - 1
w2

4. wfhesires o= A 9 Wi vl afmsts
wer @ s (0, 7) 4 ww |V
E

26

96.

97.

97.

Consider the Sturm-Liouville problem

¥ +Ay=0, y(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 [‘ﬁf = 1 zerosin (0, m)

4. Each characteristic funiction correspond-
ing to the characteristic value A has
exactly |VA| zeros in (0, 7)

afs uE wee wEdf ged (simple harmonic
oscillator) @1 2fifm (Hamiltonian)

2 :
H(p,q) = -+ 5q* 2 o H 4 wag
Arfar (Lagrangian) @ sy &

S el L B
I L—zmq 24

2. L=Img*~%(qg* +3¢%)

3 Il 52 E 2-.
3=k ;Mg +2q

4. L=:mg® +3(q% + 34%9)

The Hamiltonian for a simple harmonic
2
oscillator is H(p,q) = f; + %q*. Then a

possible Lagrangian corresponding 1o #
can be

1 : k :
Il = quz . qu
2. L=3mg* —2(q* +3¢°4)
- 1 ; k
5. L=;mi*+-¢q*

1 k : .
4. L=-mg*+2(q° +3¢°4)

. A% e e @ Ry e

@lx) = Arﬁ'fx, Delt)dt, O<x<n
Q.

A _ [sinxcost, D=sx <t
Kix. 1) = cosxsint, t<x<n
& @ 3 (non-trivial) == & ?
: e
1. (Tt'i‘"z") =1, nel

2. =1 neN

$/11 RISE/18—4CH—4B



98.

99.

Sm+1)?-1, newN

Led

4. z@n+1)2 =1, neN

The values of A for which the following

equation has a non-trivial solution

¢[x}=»1f Kix, t) ¢fe) di, D=x=mn
Li]

sinxcost, 0<x<t

Where K (x, 1) = {cnsx'sin t, tsx<n

are
]2
I, (n+;) -1, nEN
X nz-l*nEN
2 %{n+1]2-—1,nEN

4, %{2n+1)2—-1; neEN

HHTE A

Plx) =4 J; w[-':usx cost — 2sinx sint] p(s) di

+ cosTx, O=x=n

& ey W B AW g we 202
. v% A€ R fow avdem witean
&1 B a2y
2. AeR # 3o 7 & By awjer
wﬁwaﬁamﬂﬂfé’f#r
AER & o ot & R wwden Wi
@ Bl W Hen @ ufe, o ofifi #
4. AER ¥ g arlt & fay wwfa snfrmwr @
araffirer wer &

fad

- Consider the integral equation

Plx) =2 fnlmﬁf cost — 2sinx sint] d(e) dt
a

+ cosTx, D=x=n

Which of the following statements are true?

I. Forevery 1 € R, a solution exists

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

3. Thereexists 4 € R such that there are
more than one but finitely many
solutions

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

27

100.

106,

101,

101,

102,

1y = [ y?(x)dx, ot

YO =0, y(1) = 13 [ y(x)dx = 0,
T guHE (extremal) 2

I, 3%%—2x

2, 8x%-9x2 42
B

2 e 3%

4. ZEx5 4 10x% + 4y ~2x
Theextremal of the functional

= [ yeeoas

subject lno y(0) =0, y(1) = 1 and
fy yxdx = 0is

. 322 —2x

2. 8x3—-9x% 4 2x

3 g-.a:"’ - :;—‘x

4 211050 + 4% - 25

T = [ [e ™y + 2¢(y" + y)]dx
wrafd y (log 3) = 17 y(0) swfeefa £, &
ey g (admissible extremal) #

1. #—p* 2. 10—

3 e¥—-2 4. e?* -3

The admissible extremal for

log 3
Il = [ ety 4 205y + ol

0 ;
where y (log 3) = 1 and y(0) is free is
1. 4—e* 2. 10—¢**

3oeX=2 §, etr_g

{forward  difference
operator} IW WER uRmfm & AU, =
Uiy — Uy, Preaffess A & o s softameer
(difference  equation) #1 vs =ms oo
¥uRag (unbounded)® ?

L AU, —3AU, 4+ 2U:=0

2. DRy + AU, 42U, =0



3. 82U, = 2AU, + 2Uy =0
4. fﬁaun+1 —%dzﬂh =

102. The forward difference operator is defined

a5 AUy, = Uy — U,,. Then which of the
following difference equations has an
unbounded general solution?

Ay, —3AU, +2U =10

AU, + AU, + - u =0

8%y — 28U, +2U =0

ﬂzﬂn.q.l el %’ﬂzﬂﬂ =

e B

Umit -4

103.2 w=a3 swawes ofdses a4 X 7 ¥ & g

w8 9 20 8 Wl 4 e &) e A 9

oo B

. 8@ fom X+ 2V gufe #

2. Hypf =1 H;:8 < 1% amy ofem
w1 # W X 4 2¥ w amnf
aifes-g=s wie (Right-tailed test)
Hrafe wd pard (UMP) £

3. Hpf=1% H;:8 < 1% ure wiem
W @ T 2X + ¥ o smafe dtwr-geo
w0 (left-tailed test) wrfm wd wrdt
{(UMP) #

4. Hp:8=1% Hy: 8 #+ 1% wiy oy
2q w off wle wefye wd ward
(UMP) wiemr 7 2 wamm)

2B

103. Suppose X and Y are two independent

exponential random wvariables with means
& and 26 respectively, where & is unknown.

Which of the following statements are true?

1.
2.

X + 2Y is sufficient for @
Right-tailed test based on X + 2V is
UMP for testing Hy: 8 = 1 against
Hyi8 <1

. Left-tailed test based on 2X + ¥ is

UMP for testing Hy: 8 = 1 against
Hy:6 <1

. UMP test does not exist for testing

Hy: 8 = 1 against Hy' @ % 1

104. =l wwm  dRw  (i0d) ogfew W

Xy Xq, .

X1t 2 3 Wil 923 N(uy, 02)

wmﬁﬁlmmwmﬂm

(iid) aefes = ¥, 1, ..,

¥, mieer e

Hfuzﬁz)mmmmﬂijwvﬂmmﬁq

fah X7 v weE 8 o Radu oo
l:xl_n}rl)*{XZlYR}l“"{Xﬂlrﬂ) Ll Fﬁm
s (correlation coefficient) r & &

I whn=34 f "{"“23wia=¢
Fm*zﬁ{lan-zmm
(d.[.) @1 F-427)

=2 ;

2 ﬂ*ﬁn23$mmw&?&_z
gn—-2 Wﬁ-ﬂ'ﬁ"lﬂ‘{df}'ﬂﬂt-ﬁ"ﬂ

¥ n=3 H‘IMH—WWWW
Eoid #ﬁmmﬂhmﬂqmw
(Cauchy wvariable) &1 o

4. WAinz=33 o r fe dem =
AT EET |

104. Suppose that forn = 3, X, X,,..., X,, are

Lid. ~ N(uy, 0f ) and ¥y, Y3, ..., ¥,

are i.id~ N {,uz,uzz}. Assume further that
the Xi's and the ¥;'s are independent. Let
r be the corrcl:atmn coefficient computed

from the bivariate data

(X1, 1), (X2, ¥5), oo, (X, ¥,). Then

L. ZE2 hag By, distribution (B-
distribution with 1 and n — 2 d. f) for
alln =3

3

2 — has t,,_., distribution (t-

distribution with n — 2 d. f.) for all
nz3

I
—— has the distribution of the square

of a Cauchy variable forn = 3
4. r? has'a beta distribution forall n > 3

105. E’ru'riﬁm?mxla Xy ol wa dfta

(i.i.d)® 7 999 widem #79 waw

(probability mass function)

fox) =0%(1 - 8)*"* . x =0,1, =af>

Be(0, i}trﬁﬁﬂﬂwmt?

. X + 2X, vs yafa wiftes
(sufficient statistic) &

2. X, — X, uw vt wifs

3. X} + X} ow vafw wifersh 2
4. XF+ X, tF vufe wiftae &

105. Let X, and X; be i.i.d. with probability

mass function
folx) =0%(1-60)'"% ; x=0,1,
where 8 € (0, 1).



1086,

106.

107,

107.

4-C-H

Which of the following statements are
true?

. Xy +2X, is a sufficient statistic

2. X — X, is a sufficient statistic

3. XE+ X2 is asufficient statistic

4. X{ + X, is a sufficient statistic

8 el Ty e (i.id.) asftow o X
9 ¥ wm=e | % wvemia) 929 (exponential
distribution) #1 wre wet &) ofr W =X +
;’:U=Xffx+ﬂﬂ‘rmﬁﬂﬂﬂwm

L E(U)=1/2
2. smwe (0,1) 4 U st (uniform) 2

3. W, U wrga 2y

4. W, U swes=in (uncorrelated) #

Let X and ¥ be i.i.d. exponential random
variables with parameter |. Define,
W=X+Yand U=X/(X+Y).
Which of the following are true?
E(y=1/2

U is uniform on (0,1)

W, U are independent

W, U are uncorrelated, but dependent

ol i e

afd X}y W0 e a2 (identical
independently distributed) argfeos w5
7 81 foed fae E(Y) = 07

n

1
N2
B -nZ‘Y‘“’D (wifray )

1
1 n
2, W;x‘qﬁ (wnfrasar o)
1 d
3. ;;I_ﬁ';x‘ﬂu (wiftrasar )

1 n
e &y
4, n;X' =2 (s )

Let {X};»: be a sequence of i.i.d. random
variables with E(X;) = 0 and ViXx) =1,
Which of the following are true?

108,

108,

n

1 .
1. ;L—Z X¢ — 0 in probability

=1
n
1
3. WZ X; =0 in probability
=1

n

1

3. ;;Tﬁ'z X = 0 in probability
I=1

m
1 ]
4. EZ X2 > 1in probability
i=1

FeRul AR (state space) S = (1,2, 3w
N AR HTWET BT WA TR (transition
matrix)

0
P= (1;’_2 B T2

A o T
21 af2 9u arafe s w1 Rew dew
(stationary distribution) = = (my, 73, wy)
B 3 d(1) s | # amad o Frefa s
Bt dmamt? !
Ligdil) =1
2.d(1)= 2
3. Wy = 1_""2
4. my= 1/3

1/2 1;2J

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

A B
P= (1;2 0 1!2)
1/2 1/2 0

Let = (my, my, m3) be a stationary
distribution of the Markov chain and d(1)

denote the period of state 1. Which of the

following statements are correct?
L dfly=2
2, dil) =2
3 m= 172
4. my= 1/3

109. 21 wrghos o X o ¥ @ fie

X20, Y20 E(X)= 3, V(X) = 9,
E(Y)=27 V(¥)= 4

e o ) PR A A en w2 7
l. 0sCov(X,Y)<4

2. E(XY¥) <%

3. V(X+Y) <25

4, E(X+Y) =25



109.

1.

110.

111.

4-C-H

Let X and ¥ be two random variables
satisfying

X220 Yz0 E(X)=3 VX)= 9 .&{r}—z
and V(¥) = 4.

Which of the following statements are
correct?

1. 0=sCov(X,¥Y)=4

2. E(X¥) =6

3. VX+¥Y)=25

4. E(X+Y) =25

i X 7Y o1 dgw niED o
A w7 ufenfie # -
L 2 2

f(x.y]={=r |f:|]SJ: + yo =1

t
Pt A R 7 S
Xz¥Ywaa g
P(X>0)=1/2
E(¥)= 0
CouiX,. YY=10

g e

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

0 otherwise.
Which of the following statements are

correct?
1. X and ¥ are independent

2. P(X>0)=1/2
3. BEX)y=10
4. Cov(X,¥)=0

srrarar [0, 1] 3 20 S 1 2y, 25, 0, Xap B

el e s 2 ot £9 £ mm 59

Mﬁww&mﬁwﬁ,m
-—E{x; ) E
ﬂ&ijﬂﬂWGEﬁ!ﬂ%ﬁ?ﬁxm
A a0 0.5 2 W 2

2. 10 %Err 19 v e o 85 Oe g mevm
|

3. oft vw o) vigew oo Wi 9w 0.5
AR d NI I AT D
HE

4, <71 -D

Let x;, x5, ..., X530 be 20 observations in the
interval [0, 1]. Let ¥ and X be the mean
and the median of these observations, and

let 5% = '313-:;';1cI —#)

30

1. 1If 15 observations are smaller than 0.3,
then ¥ cannot exceed 0.5

2. 52 will be maximum if 10 of these
observations are | and the rest are 0

3. [fall observations except one are
smaller than 0.5, then ¥ cannot be

~smaller than
4, 2<F1-%)

2. q%@ Y wa M/M /1 Rt s er A

112

113, &9

B T o & wats A < p 2w fEr st
frefefsa d dsomam £ 7
. a=a gaedl o wiifear 1 3§ 9

WA W A e e &y
2. afs F aftre ufife ey o
s B 1 sl e
s 4
T 2 flm ey v 2
4. afy ¢t wrn o P 4 et @

e & L, 9 Prwfta fmn @

fad

Consider a single servet M/M/1 gqueue
with arrival rate 1 and service rate p.
Further assume that 1 < u. Then, which of
the following statements are true? '
1. Queue length becomes 0 in infinitely
many time intervals with probability 1
2. Queue length becomes 0 in at most
finitely many time intervals with
probability 1
Steady state exists for the queue
WMo P(Ly > 0) = i where L; is

the number of customers in the system
at time ¢

L

F,ha ma @ [0,00) ¥ ofbnfis
Waree g2 we (lifetime distrioution
function), &% o (hazard function) «
e 9w Were %es (mean residual
lifetime function) &' fiwflg = &) 3 F
R waa (absolutely continuous) & & fr=
L

Iy h(e)de =1

[ a-Faolau

2. mt) = S

Joere>=0
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3. 4l sfrarasra 92 e e 4 > 0
qiell SREEE T 8wl £ @
m(t) &1 W Eden qRa

4. aly fassera de wee o 1 > 0

aTe1 HEETiE Bert & al whit > 0

& fay h()m(t) = 1 ghm

Let F, h and m be the lifetime distribution
function, the hazard function and the mean
residual lifetime function respectively,
defined on [0,00). Assume that F is
absolutely continuous. Which of the
following statements are true?

="}
b, if h{t}?i-— 1
: {1=F{u))du
2 m(t} o= ‘t—l_'ﬁ‘n—-, fort >0
3. m(t) is strictly increasing in ¢ if the
lifetime distribution is exponential with
mean 4 >0
4. h(om(t) =1 forall ¢ > 0 ifthe
lifetime distribution is exponential with
meanr A >0

afe el @ UE wEmy W oaen 2.5 7 W
e 0.5 2 ot y

. wiftwsr 2.5 9 2t 260 ol

2. wifemEr 2.5 3 v @ =R

3. #fgEr 3§ o8 w6 wite

4. wigm 2 9 s ekl afey

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

I. the median must be bigger than 2.5
2. the median must be smaller than 2.5
3. the median must be smaller than 3
4. the median must be bigger than 2

UE wHiRmEiRE 4 sev-aen dud W 4
agel 4 @ wwfren (with replacement) 2
i o e | urgfers  uftrest (simple
random sample) farar o ufredl @ ok
Mﬁx‘lﬁﬁﬁﬁﬂﬁ‘mw}lmiﬂ?
wEERE 3 79 4 a9at 4 ¥ 2 wew w=
smfreires 3 e ugRos ufrest frn ste gw
el @1 s Smd B £, 0 Pl B
e ddqmagd?
. (% + %;)/2 &y (variance)

(2%, + 35,)/5 & wawr & witye &
2. (% +22)/3 =1 v

(2%; + 3%,)/5 & wawmr & afres 2

31

3. (B +5,)/2 o1 mww (24, + 3%,)/5
F U

4. (‘fl + Ef;}_ﬂi T
(2%, + 3%,)/5 & ooy 3 7w 2

HS. A statistician has drawn a simple random

sample of size 2 with replacement from 4
boys with distinct heights, Let %, be the
sample mean of their heights. Then,
another statistician has. drawn a simple
random sample of size 2 withowt
replacement from those 4 boys. Let %5 be
the sample mean of their heights. Which of
the folloving statements are correct?
L. (% + x,)/2 has larger variance
2. (% + 2%;)/3 has larger variance
than that ﬂ!{zfl 4+ Eafz]fr-'i
3. (% + %3)/2 has smaller variance
than that of (2%, + 3%,)/5
4. (% +2%;)/3 has smaller variance
than that of (2%, + 3%,)/5

116. et quiferer wear (two-class classification

problem) w far $ifSmy, @y =1 wiraeh
It & B e ger @ uftnia 2

. .l ifdsx=<1
Ax) = [{I otherwise
_f2x 0=x<g1
fx) = [G otherwise
1 @ @ o witsanl ® s, a0, @

Profi @WRiny | v wffeaf (classifier) &, ot
U W x W1 @ gl e ¢ af

x < 1/28. 3 R ol & e w2 of
x=1/2 2, # vy N o owe &7

L o2 my = m, 81 4t § v Aw woftani
(Bayes classifier) 2
2.9y > @, @ A 8w Am geftent 2
5. 9% my < my 81 A1 S vw am affenl 7
4. 2w =n, AW 6w e i
ﬂﬁaﬂ"ﬁﬂmﬁﬁﬂ% 21

116. Consider a two-class classification problem,

where the densities of the two competing
classes are given by

A (1 ifosx<1
filx) = [ﬂ otherwise
and

= [2x if0=sx=<1
folx) = {{l otherwise
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Let my and m; be the prior probabilities of
these two classes. Now consider a classifier
. which classifies'an observation x to class
lifx < 1/2andtoclass2ifx = 1/2.

I. Ifm; =my, then § is the Bayes classifier
Ifm; > my, then & is the Baves classifier

Ifmy =y, then the average
probability of misclassification for &
is 3/8.

w1 N (u,0%) ®1 e w6 Wt e
afen Al av X, Xy, .0 X, Ro oo &
Walh u o Q0 awin ures & o? W
fawarerar armrs
g [2:24;4?1* 'x{x::m?]' A
b>a>0, fewma &) 3 G, ww= B
n# uE y? mgRow ww & Had gen me
(cumulative distribution function) 2 Frefia
LG B E P T B B e
L dgp, w@fd ab =18 wmr o1 955,
e are e #
2. "
Gyonl@) = 1 =Gy (b) = 0,0258 @
g wad vler 95% Reargm saus &)
3. of u® wed vier 95% R sy
a9 b ufeg

—a*[nm'!}’;ug W F
4, aﬁﬁn 1{b) ) ,t_.i{ﬂ}—UQSETm
lop WO & 95% Ryarara arm #

wemfner eind {n—‘[)(i—% o? g

Let X3, X3, ... Xy be iid. N (g, ¢%)
variables, where i and o % both are
unknown parameters. Considera
confidence interval for 2, which is of the
form

S| Il

b}n}ﬂ

Let G,; be the cumulative distribution

function of a chi-square random variable

with n degrees of freedom. Which of the

following statements are true?

L. It is possible to find a 95% confidence
interval of the form I, 5, where ab = 1,

2 I Gy q(a) = 1- Gy (b) = 0.025,
then it is the shortest 95% confidence
interval,

Imy < my, then 6 is the Bayes classifier

118,

118.

3, If it is the shortest 95% confidence
interval, then a and b must satisfy the
conditionb—a = (n = 3) lugs
4.1f Gﬂ.‘—! (b) = Gn—l(ﬂ:} = ﬂ.'}ﬁ. then thf
expected length of a 95% confidence

interval of the form

lipis (n—1) (é - %) a?

W Froret

No=Bxp+Baxia+ Baxyy + g

Yo =Bixgy + Baxan + Paxas + £
Yo = Fixay + Bpxy + faxag + &4,

% g8 85 N0, o) &1 wres a0 a8
el vty g (i0.d.) E T

X11 Xip Xy
Det | X317 Xzp Xuz| 2 08 59 Ffw &
Y31 X3z Xay

{ﬁ:-.ﬂzaﬁh) F T A siEaa (least

squarcs estimate) (fy, B, f;) & oftx

31-'5’2 £; 6 R

1. (ﬁl-ﬁz ﬁq}aﬁ.‘ﬁlﬂ {unigque) &)

2. T fif; & assem Waw agatafen
sider (BLUE) DI, 46 #)

3. Eiey £18 o1 wreda agem wwew
wi:ﬂ’rw%ﬂ siwer (UMVUE) B, €6

4. Ef:rf’:ﬁ: #1 Tl £ A Rew
sgainfEa aiwes BLUE 2 w waed)
sy weR satafee e (UMVUE)
EEE S

In the linear model:

Vi = Pixgy + Baxgy + faxia + &

Yo = fixyy + Baxay + flaxzs + &

¥y = Bixay + faXgn + Byxay + £,
where £, &, and &; are i.i.d. N(0,0?) and

S S I
Det | Xz X3z X33) 0.
Xgy X3p Xys

Let (B, 85, ) be the least squares
estimate of (f;, By, f3). Let &y, 4,8, € R,

l. {31.;?;.33) is unique
2, Y1 €8, is the best linear unbiased
estimate (BLUE) of T, €,
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3. Zfa1 £iBiis the uniformly minimum
variance unbiased estimate (UMVUE)
of EH £y

4, Elﬂl £:8; is BLUE but not UMVUE
of Efﬂl ‘?EB!

&9 §fm =% & % X ~ Binomial (n,p),
wafl 0<p<lesm® ane{012.]
YT WrEe B e R A = 08R w X
T W UugE (degenerate) #1 R n @
9¢A (prior distribution) s wry w5
ﬂ,:-ﬂf#m’i{Pmsson}dﬂﬁﬁrﬁﬁﬁﬁmﬁ
WO W R

I nmmm{pustmer distribution)
ot @l 8, aeg g AEg A a8 g

2. X=0 89 T n® g5g dc
A (1 —p) =R w1 @ @2a §)

3. p=1/2% W n@ dw iz
(Bayes estimate) #1 gains (bias)
(A-n)/2 &)

4. n® W yiwET T FEW (variance)

‘opggtufda (unbiased) siswam X /p &
ST T S B

We observe X ~ Binomial (n,p), where
O<p<lisknownbutn € {0,12,..} is
an unknown parameter. Note that when

n=10,X isdegenerate ar 0. Suppose that

n has a prior distribution which is Poisson

with a known mean A > 0. Which of the

following statements are correct?

1. The posterior distribution of n is also
Poissan but with-a mean differsnt from
A

2. If X =0, the posterior distribution of n

is Poisson with mean & (1 — p)

3. The Bayes estimate of n has bias
(A—n)/2whenp=1/2

4. The Bayes estimate of n has larger
variance than the variance of the
unbiased estimate Y

33

120. 7w fevfyesl smfaf ww  (two-sample

120,

'Hn ﬁlzﬂ wl Hi

location problem) m frar #ifde il wmm
7 feda i (pupulatmn} ¥ 7w 678 8
Saror fmy St

_-#mf&:airm

F(x.&;)— F(x gi} =l 2% wafE F
sftasr 0# % wan dew wan 2 Hyw
gaed ¥ fdwm ufed & @ {ranks) =

-ﬂﬂw?ﬁﬁﬁﬁﬂﬁmaﬁnﬁsuﬁm

e e & @

> 8, & wris v

wE W ey g i
B8 ]

2. =R T vier & & Hy o e o0
afir |

3. T % Ui ar 85 78 & ww

4. Hy® s E(T) = 60 g

Consider a two-sample location problem

with 6 and 8 observations from the first and

second populations, respectively. Suppose

that tie distribution of the i** population is

F(x;8) = F(x —8,); { = 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

Hu: H‘]‘. = ﬁg ﬂgﬂi?m Hl: ﬂl = Bz; which of

the following statements are true when all

observations are independent?

I. T is distribution free under H,

2. Itisappropriate to reject H, when T is
small

3. Observed value of T cannot be §3

4, E{T) e Eﬁ under HG

[ FoR ROUGH WORK ]
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100 1
101 1
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