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4T \PART 'A'

‘N & el T U OH "EEm § o el &
AUAEH S 3 AT H SAIST ST § ar 98
‘N'F ey g A g N H sES T a6

e ghm
g gl 2 7
3 18 4, 9

. Nis a two digit number such that the product

of its digits when added to their sum equals
N. The unit digit of N would be

Hdh 2. 7

3. 8 4, 9
afaP+lq=1uﬁQ+%:1aa— PQR frerelr
av

15 1

2, 2

3. =2

4, FF A5 FAT ST Fhar

cannot be calculated

sw 32 @ 5 ¥ Rwa 5 @ ¥ oar

AYET FAT 27

o G0

3, 3 4, 4

What is the remainder when 3%°° is divided
by 52

1 2. 2

3. 3 4, 4

ﬂﬁzzmmmfﬁm@ﬁm@mzz
HET |IAT AT 2 ST aiEn) 9o 24 e &
HST (Y& W) FAE AR F fFamw B

AR ST § a9 FAug # ARIEGER i
9T FAT gem?

1 1
I, = 2. =

2 8
e 4 1
s 12 S 24

. If equal weights of 22 carat gold (alloy of 22

parts gold and 2 parts copper by weight) and
24 carat gold (pure gold) are mixed to form
an alloy, what will be the weight proportion
of copper in the alloy?

1 = 2. =
2 8
1 1
3. = 4, s

T 4m X 4m & B & 2m X 1m &F 5oy
?A F ST gl & fawva: Aedd 1m x 1m
IHER & FF BT ok @ & B oo =
drs e AR v gEt & FW W faen, aa
TIEed I HEIGHAT 57

|6

Ll

B

4, TFHAT JEHAT

A 4m X 4m floor needs to be covered by
tiles of size 2m x 1m. TFwo diagonally



opposite corners of size 1m % 1m should be
left uncovered. How many tiles are required
to complete the job without breaking the tiles
or overlapping them?

1. 6
2. 7
3. 8

4. Impossible to cover

. 4k 42 - 26, 71 —» 78, 33 - 16,89

62 —
1. 68 2. 54
3. 38 4, 39

. If42 - 26, 71 —» 78, 33 — 16, then

62 -
1. 68 2. 54
3. 38 4. 39

. UH g@HEN U Hgel Ud U& Hdr Rs 27 #F
9gW UAESH HIL Uk HIUT U TS U Rs 31 A
ZEY UESH HI AU UH 9 Ud U TEe Rs 29
# A WEF FOATAr ¢, aEE F gew o
ot & g e F @ FlE-w e wd 82
1. @ 3 9 Fed wgem ¢

2. A&t #F wEe g e &

3. et F S wad Ageh ¥

4 R A R aEw A

TG HI IHAN-3AT Fed] R 9= gl

. A shopkeeper sells a file and a notebook for

Rs 27 to the first customer, a notebook and a

pen for Rs 31 to the second customer and a

pen and file for Rs 29 to the third customer.

The prices of the items are rounded in

rupees. Which of the following inferences is

correct?

1. The pen is the costliest of the three

2. The file is the costliest of the three

3. The notebook is the costliest of the
three

4, The shopkeeper sold the different items
to different customers at different rates.

10.

Uk T AT NS o ¥ FEH WA w3 Eaed
ged d5d HR 39 ged & ey UH Wew w8
é'sﬂwaﬁmlmmamaﬂﬁam
4/
2

{es 2.
[\
a
e a
22 i / V2
Consider a square of side a. Fit the largest
possible circle inside it and the largest

possible square inside the circle, What is the
side length of the innermost square?

3.

LA 2. 4,
a
3G 4 S5

Fg # 5w ¥ sEEm S Fefvder o T
AR S € A 8 FRae X & FTE

ogaar §| Al & 8 P der fr afy @ @
g“a‘rsfiraza?@qgwq‘”:mwﬂ

Fratory freelr gy &7
. 2 & 2. 1/3 @
3. 2/3 f, 4. 172 e

Walking from my home at a speed of 5 km/h
[ 'am 8 minutes late in reaching my office. If
| walk at a speed of 8 km/h [ reach 5 minutes
late. How far is my office from the house?

1. 2km 2. 1/3km

3. 2/3km 4. 1/2km

A, B 3R C e Rffe 3w 81 afk 57 7
Ry ygEr Ser I g

)
o> > >
(@liveovio]
o000



10.

11.

11.

12.

A, B and C are three distinct digits. If they
are added as below,
A B C
- A B ¢
+ A B §E
C C C
find out the value of A, B and C
1. A=3,B=4.C=5
2. A=2,B=3,C=1
3 CA=IB =l C=3
4, A=1.B=8.C=5

LT [T W UF HAR aua dren TE v
7% &1 0F gul geaeR 9E e dan ge
g T e 1S5 A HeE E geel 9 F §9
Sa¢ W Rua g =Radt &1 s wap @4
9t & e/ Pwes f Iser awar § o @
S A T TER? (P A R TR
40,000 fpaY. g1 =afFaal & dar 1@ 2 AR
% dra )

L. g&r

2, &

3. A Aer R S e

4, 1.7 A dars § FF ar Fiad &

A tight fitting band is wrapped around the
Equator. Another circular band whose length
is 15 m more lies at a certain height over the
first band. A group of human beings attempt
to pass under the longer band. Can they walk
under it? (Earth’s circumference is roughly
40,000 km. The height of human beings is
between | & 2 m)

1. Yes

2. No

3. Can not be determined

4. Only those with height less than 1.7 m

e S & v @ K, LM, N 3 Pt L
Y FaT g 3H A wE@ d3r &) M ON & @5
afrT K & aar &1 M3k Paaet 39 & &
aur P, K & @am g1 N 3R K @9 oag & &

12.

13.

13.

14,

14.

AR K, P & Brer §1 Fre st @ St
. PM & oar &

2. N3z ga@ orer §

3. NPasgdasre

4. NKasadasg

[, is the tallest and eldest of a group of five
people K, L, M. N and P. M is elder to N and
shorter than K. M and P are of same age and
P is taller than K. N and K are of same
height and K is younger to P. Which of the
following inferences is certain?

i. Pistaller than M

2. N is the youngest
i, NiseldertoP

+. NiseldertoK

a7 HAF O el # qUEES Ias AT F
FUET & @Y 3% 99 & AqrEr F4r gen?

1. 9 2. 14
3. 16 4. 24

If the product of three consecutive positive
integers is equal to their sum, then what
would be the sum of their squares?
. 9 2. 14
3. 16 4. 24

TH o g & de @ R-a-RY aw wwed
(TEN) T q o A & n MTHR AH 6T &t
¥ I gl AR G oo w9 @ Rue S
a’rﬁu?-‘f'gtr#mammrm?r%

l. dan e w frR =&

2. da ngat W R

3. d W PR Af W nw el

4, dq'{'ﬁ‘aﬁ'(qi?a n 9y AT a8t

A tall metal cylinder is filled end-to-end with
n snugly fitting spherical wax balls of
diameter 4. If the balls melt completely, the
volume fraction occupied by the melted wax
is



16.

16.

independent of both d and »
dependent on both ¢ and n
independent of d. but dependent on n
dependent on ¢, but independent of n

B D —

T AEART 3 Fo Hofaar gwd B S oeh
20 8 STEr wafaar J67 9| a; AGHRT &
mﬁm#wwmw,mw
F N9E # FH ¥ FH & ATl gFE, @
TE ay AGIRT F 399 # % 20 Ao
ghsl| Fel fhae Fafaar g adi?

L. a; +a; +az+ -+ az

2 a; + 2{12 + 3(13 et 200.20

3. 20(ay + a; +az + -+ azg)
4

20(ay + 2a, + 3a; + -+ + 20a,,)

Some fishermen caught some fish. No one
caught more than 20 fish. @; number of
fishermen caught at least one fish among
them, a> number of fishermen caught at least
two fish among them, and so on and az
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

l. a;+a;+az+-++ay

2. QI +2a2+3a3+‘“+20a20
3- 20(&1 + az ‘1’ ag' + At + azq)
4. 20(a, + 2a; + 3az + -+ 20a,)

gfe NETI4 vg NETIS 99 30 fr v
eard & w39 e = 157229, ag N +
E + T fa=r gren?

15 1S 720 Qi

3. 25 4, 72

If NET14 & NET15 are five digit numbers
such that their sum = 157229, then N + E +

T would be
P ) 2o 21
3, 23 4. T2

17:

17.

18.

18.

Udh SR e H 16 SET 9EF #/ oFer
STl S® F F AT FH ¥ F/ Faer ax

3H @Ier Aa?
. 9 2. 3
3. 8 g

A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts
required to do s0?

1. 9 20 13

3. 8 4. 5

UF AT & gaar (1 x 1 x 1m?) mos &
S REEaR wwada @sier g1 f@sr =1 aisd

- §Y, 20x20x5§MS Fr sftwan Peeaed ofra

FIE S FFRAr &2

1. 200 7R
3. 400

300
4. 500

The diagram shows a cubic block of marble
(1 x1x1m?) having a planar fracture.
What is the maximum number of slabs sized
20 X 20 x 5 ¢m? that can be cut from this
block avoiding the fracture?

£
() ~
O’OI‘. \\
(<
I. 200 2. 300
3. 400 4. 500
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% of marks scored in Pre-Ph.D. exam
In
a

40 50 70 80 90 100
% of marks scored In M. S¢. exam

qd-Ph.D. wiram # 10 el & weams
qUT 3% ZaRT M.Sc.9lEeT & grediet HF arw
F e & s & @ Flaw v @2
1. 2 fag@fdat & g3-Ph.D.gflem #
M.Sc. qfrerr $r e dgaT 3iF g §
2. 3 Rearft Pege qd-Ph.D. adem &
50% 3% 9o &3 3= M.Sc.
ofier #F 30w gfera 3w grea Y €
3. 2 Remi@at  9d-Ph.D. @ M.Sc.
et # A wiawa % 9 ¢
4. ag faegrdt fowsd M.Sc. afiem &
waifs 3% md frh 3us & -
Ph.D. gdierr & off maifes e 3 §

B0 | LA if
70 e —

50

49
30 —
20 =

% of marks scored in Pre-Ph.D. exam

10 —

40 50 70 80 90 10
% of marks sc«g'%d in M. Sc. exgm a

Pre-Ph.D. exam score of 10 students are
plotted against their M.Sc. marks. Which of
the following is true?

20.

20.

1. Two students have scored better in Pre-
Ph.D. than their M.Sc. exam.

2. All those students who scored 50% in
Pre-Ph.D. scored more percentage of
marks in their M.Sc. exam.

3. Two students scored the same
percentage of marks in their Pre-Ph.D.
and M.Sc. exams.

4. The student who scored maximum in
M.Sc. is the only student to get
maximum in Pre-Ph.D. exam

ferard 7 wAFONT Besr # sin(A)cos(B) +
cos(A)sin(B) T HIT F4T 82

A

] )
L =1/ 2. |

With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos(A)sin(B)?

A

(75



HIT \PART 'B' £3.

2

2

22,

(]
b~

b

Vn!’

. =0
b=
i 0<l<oo
4, =0 23.

- 1
L= llmn_.m “—m‘ Then
L =0
Al |
3, 0<L<oo
4. L=oa
HelshH

1 n

a, = (1 = (—1)"_;) : 24.
¥ faamy) ar
1. limsupa, = liminf a, =1

n—oo =
2. limsupa, = liminf a, =e

n-som 24,
Consider the sequence
" ) mn
Gn =10 (=1)==
mn
Then
I. limsup a, = liminfa, =1
N0 n-io
2. limsupa, = liminfa, = e
n—+m i+
= iy Ci 1
3. limsupa, = liminfa, =- 25.
n-eo : n-oa b
i’ e~ 1
4. limsupa, =e, liminfa, =-
n—=eo n—oo €

n-—son -

3 el 1
limsup a, = liminfa, = =

Lo R0

= Al 3
limsup a, = e, liminfa, =-
n-—oo e

a>0 & A, S
Zalnn
. O<a<e 2. O<a=<e

3., 0D<a<= 4 0<a<i
e e

For a > 0, the series

o]

Z aln n

n=1
is convergent if and only if

. 0<a<e 2 S gsie

3 0= e 4. 0<a<-
(=] (-

A & R - R 358 afenRa &

= g x#0
f(x)—{; ey
ar
1. f daa 7E g
2. f €ad § Wq HasoAg ael gl
3. f yaFaaE gl
4. f 9fEg 74 B

Let f: R — R be defined by
sinx .
if x#0

f(x)={T |
31 0 i =0
Then

1. [ is not continuous

2. f is continuous but not
differentiable

3. f isdifferentiable

4,  f is not bounded

"= 6

A= {n €N:in = 137nF AT HACY UGS 2
a3E )

IeEwmd 6 €A, 10 € A,

A BR S = Saea & A



26.

26.

27.

1. A9IRMAT B

2. SUS HIURT Aol §
3.0 85=3

4 SG—15

Let

A={n eNin=

1 or the only prime factors of n are 2 or 3},
for example, 6 € A, 10 & A.

Let S = Tyeq ~ Then

I.  Alsfinite

2. Sisadivergent series

3. =3

4. §=6

T =1 & BT f(x) = xe
x € R AT W {fu}%

I, RY UsgHET J898
2. Rﬂ?ﬂ?ﬁmﬁﬂﬁrﬁi#ﬁ?

4. 39fiEg wa-AT i uE Aofr

Forn > 1, let f,,(x) = xe ™, x € R.
Then the sequence {f,,} is

. uniformly convergent on R

2. uniformly convergent only on compact
subsets of R

3. bounded and not uniformly convergent on R

4. asequence of unbounded functions

A R AUH 4 X 4 3meqg B AW R A
1 e wAe N(A) &

((xy.zw) ER*: x+y+2=0, x+
y+w=0}Ldar

fam (=% &tz (4)) = 1

far (w9 wafte (4)) = 2

Hfe (A) = 1
§=1{(1,1,1,0),(1,1,0,1)}, N(A) &r
U HTER g

< e

27.

28.

28.

29;

29.

Let A be a 4 X 4 matrix. Suppose that the
null space N(4) of A is

{,y,zWw) ER* x+y+2z=0, x+
v+ w = 0}. Then

dim (column space(A)) = |

dim (column space(A)) =2

rank (A) =1
§={(1,1,10),(1,1,0,1)}isa
basis of N(4)

b P —

At & A TT B aredias gehAong
g © aIff AB = — BA. ar

@ (4) = 3 (8) = 0
o (4) = 3 (B) = 1
@ (4) = 0, v (B) = 1
W (4) = 1, 3%@ (B) = 0

B =

Let A and B be real invertible matrices such
that AB = — BA. Then

1. Trace (A) = Trace (B) =0
2. Trace (A) = Trace (B) = 1
3. Trace (A) =0, Trace (B) =1
4. Trace (A) =1, Trace (B) =0

A fF A TF nxn FEEGIA TR §
GO " Ay, A, F AR AR
=

X1y = s |2 + o= + |2, ]2,
X = (xy, . %,) € C* & R

AR PA) = aol + At AT R

supyx,=1 lp(AXIl, 38 5= &:

I. max{ag+ a4+~ + a1 < j < nj
2. max{|ap + aid; + -+ a,Af| : 1< j < n}
3. minfag + a;d; + - + aq, A} 11 <j<nj
4. min{lay + a4 + -+ a, A 11 < j <n}

et 4 be an n x n self-adjoint matrix with
£/ 0ok

Let |IXll; = +/]xq|2 + -+ [x,]2 for

X = (xy,, %) € C™

eigenvalues A,




Ifp(4) = apl + a;A + -+ a,A™ then LN A
. 31, LetA=|1 -2 0 |andlbethe3x3
supyx|,=1 IP(A)X||; is equal to 0 0 —3

identity matrix.

L. + @ d; + e d1l<j= :
max{ag + ayd; + -+ apdji1 < j <} If 64~ = aA? + bA +cl fora, b, c € R

2. max{lag+ a4+ +a, M| 1<j<n} then (a, b, ¢) equals
L . : lies u0li2et )
3. minjag+adj ot adf rl<j<n
{ 0 14 nhj J } 3, L1, 2)
4. min{lag +ad; + -+ a, AP : 1< j < n} 3. (4 1, 1)
R Sy

A 6 p(x)zax2+ﬁx+}ft'ﬁ1'a'§qa'%,
S8l a,f,y ER | x5 €ER Fr Aza +: 1 1 2

AT 32. 'H'Iﬁ'ﬁ-?[l:[l ) 5]-?‘”:‘137
5 = {(0.5.0) € B:p(0) = ale = x0)? + 2 5 -3

b(x —xg) + ¢ T x € R & faw). B
ar §& saTat iy wE ¥ l. —43-3
. 0 2. 43,1
2. 1 3. 4,—4+-13
3. w1 ¥ 3OS wWq IRET 4. 4-2+27
4, 339R@AT
Let p(x) = ax?* + Bx + y be a polynomial, 11 2
SR () Xt S ' 32, LetdA= [1 —2 5 |. Thenthe
where @, f,y € R. Fix x5 € R. Let ' 2 5 -3
§=fla.bo) € B p(E) = a(e - 2) P+ eigenvalues ol A are
.. —4.3,—38
b(x — xy) + c for all x € R}. 2 431
Then the number of elements in S is 3. #4—4413
. 0 4, 4,-2+2V7
20l
3. strictly greater than 1 but finite -
4. infinite
mﬁ%A:F =2 g]mlw 33. i 5 C # Aufig W SR @ g
o 0 =3 Fr C Fese Ftar &1 ar

3 X 3 AcHAS® HTLE & 1
X 6A  =aA’ +bA +cl, g bcERF i f|1 + 2+ 72%[*dz,
c

e (a,b,c) & ¥ & el WA C % TR arAad A s

1. @1, 2 1) ¥ =9 gHE &

2. (1,-1, 2)

Nt o I i e 2o
4, @A 4 1) 3. 2 4. 3



33.

34

34.

35.

et € denote the unit circle centered at the
origin in C.

1
Then — j |14 2+ 2%|%dz,
2mi
[

where the integral is taken anti-clockwise
along C, equals

s 2
3o 4. 3
|7 Sofr
[G) =) log(n)x"
n=2
o Rt AN f(x) i s B
1. 0 2 bk}
35 4. w

Consider the power series

fl= Z log(n)x™.
n=2
The radius of convergence of the series

f(x)is

beg A0} 2
3. 3 4. o

farel fawsr quits k> 1 & v a+ & F
wo WA AR et [ FeAT &
arfer

fx) = |x*| 78 x € (—=1,1) & Ru| ar F
#r uETEIEaH &

I. 0

2

3. wed: | & it wg aRfAa
4. 3IRHAT

For an odd integer k = 1, let F be the set of
all entire functions f such that

f(x) = |x¥| forall x € (—1,1). Then the
cardinality of F is

0

1

strictly greater than | but finite
infinite

= L) ) —

36. #t & 2z, €C F v faga guiey # f

36.

S

38.

frarAfhs &1 g8 R I3 R

z f(") (7o)

n=0

fordere: 3RwRE glar &, 89 50 st

qg'vm%‘ﬁ:
. f 3= gl
2. fUF 9g9E E

3. f @ U gay SaflE e aw
favaRa f&Far & g@&ar g1
4, f(x)eER TN xeRF AU

Suppose f is holomorplic in an open
neighbourhood of z, € C. Given that the
series

i £ (20)
n=0

converges absolutely, we can conclude that

[ 1s constant

f is a polynomial

f can be extended to an entire function
f(x)eRforallxeR

B —

e 7S 100F ST 999 TF F Tl
quitsl @S F @ 3¥ A A 5 F s E
F FHEI ¥ S & auat f wEdr §

. 480 2. 420
3. 360 4, 240

Let S be the set of all integers from 100 to
999 which are neither divisible by 3 nor
divisible by 5. The number of elements in §
is

. 480 2,
3. 360 4,

420
240

ST 162016 3y 9 F snfora e oar & A
i S arer 9OV &

[t ) 2.
3 3 4,

~



38.

39.

39.

40.

40.

The remainder obtained when 162916 is
divided by 9 equals

Pig 11 20 2
3 3 4. 7
41.
ag9e Jo Clx, y| # sorsraed
I=@x*+1,y) W o) B syt F @
HIA-AT TET 87
l. | u& 37eass qursae
2. | UH IS USTE § W U
sfeass Iorsadt 78 2
3. 1 s 3fEuss quEEe § O &
ST AUTTTES & TE ¢
4. IF @ UF IS IqOTNEA 5.4 ar 41.
& 3fRuss aueTEd B
Consider the ideal I = (x* + 1,y) in the
polynomial ring C[x, y]. Which of the
following statements is true?
1. [is a maximal ideal
2. [ isaprime ideal but not a maximal ideal
3. I isamaximal ideal but not a prime ideal
4. I is neither a prime ideal nor a maximal ideal
#AA fF f:R > RUF Haaq AT 2 )
Tl FHUA Y TA|
. fofEg &l
2. f@ yfafde. R &7 & faga suaq==a &
3. R & gl aReg 3ywda=adl A & fav
f(A) =z ¥
4. R & @3 Hed IwaAeadl A & fav
7 (A) wea Bl
Let f: R — R be a continuous map. Choose )

the correct statement.

1. fis bounded

2. The image of f is an open subset of R

3. f(A) is bounded for all bounded
subsets A of R

4. f~Y(A) is compact for all compact
subsets 4 of R

AW B x:[0,0) = [0,00) Fag & g
x(0)=0.

o (x()° <2+ [ x(s)ds, wt=0,a
e & Flr-ar @l &7

x(v2) € [0.2]

x(vV2) € [0, ]

A(@Defz 7]

x(V2) € [10,)

el ot Sy

Suppose x: [0, ) — [0, o0) is continuous
and x(0) = 0.

If (x(®)° <2+ [ x(s)ds, vt=0,
then which of the following is TRUE?
x(v/2) € [0,2]
3

X(m = [U.ﬁ]

5 7
(V2) €[5 7l
x(¥/2) € [10,00)

ol e

- W

u(x, 0) = g(x) & 3tha, JfAw JaFa
HHEFTOT

U —xuy+1—-—u=0,x€R, t>0H
GRS

L u@xt)= 1—e (11— g(xeh))

2. ulxt)= 1+e'(1—g(xeh)

3. ut)= 1—eY(1-g(xe™)
4. ulx,t)= e *(1-g(xe"))

The solution of the partial differential
equation

Up—XUe+1—u=0, xe€R, t>0
subjectto u(x,0) = g(x)is
L u@xt)= 1-e7(1-g(xe))
2. u(xt)= 1+e'(1—g(xe))



43.

43.

44.

3. ulxt)= 1—et(1—g(xe™))
4, ulxt)= e t(1—glxeY)

A6 % u e C*(B), R? & B & aitan
8B H Au=f
Fr&rraBWaqu%E:g_, a >0,

STel B T 391s &Ed W9 ng, H FATA
FIT &1 AR OF & & HiEdad & o
1. @8 ¥ &

2. T a1 B Bl

3. g & & &l

4, RfEa. &5 &7 ¢

Suppose u € C2(B), B is the unit ball in
RZ, satisfies '

Au=finB
du
au+a=g on 8B, a>0,

where n is the unit outward normal to B. If
a solution exists then

1. itis unique
2. there are exactly two solutions
3. there are exactly three solutions
4. there are infinitely many solutions
pIcE
f'(x) =Af(x) + Bf(x+ h) + Cf(x + 2h)
& faw =@ 3 F:1 9= 8
2 g = = i ., i
1. hef™(E) if A= eh'B_z'h’
2
C==ns
2Etttr 1 — i — l Ve
2. REFU(@E) i A= =pB et
2p0 : R ey
B chefae) i A= = B i
2
C — _ﬁ'

2t . = =
4 RfU() if A=, B

13

44.

45.

The magnitude of the truncation error for the
scheme

f'(x) = Af(x) + Bf(x + h) + Cf (x + 2h)
is equal to

2 piir i ___'__5 B
L K@) if A=—=, B=—
2
2 ! s o S e
2 W) F A= 2, B= ===
2l F __5 il
3. R I A=—— B= o
2
C—'-':;:.

2 e ; e 2B R Ly BN
4 KW' if A= 2, B=2.C= =

Felal

[u € C1[0,1] arfd w(0) = 0 aur %giclul = 1}
& g W fﬁi(u'(t))zdt &1 e g8 §HE

&

I, 0 2. 12

She s AL 2

The infimum of fﬂl (1 (£))?%dt on the class
of functions

{u € €*[0,1] such that u(0)

=0 and r[rég)]([ul = 1]

is equal to

1. 0 200 1/2
2 L | 4 112
ae & p(x),

[y e*te(dt =x, x>0 & & 2
ar ¢(1) s8 A &

e =1
Tl

Fiehd
N o



46.

47,

47.

48.

Let ¢(x) be the solution of
Jye¥tp)dt =x, x> 0.Then ¢(1)
equals

I, =1 2510
ha 4. 2

fhelr ve s ot o g O Rrdefa

e, du O& g #ig aed aa@ 3mael g

&% 3 & Fuw el e §) A fis

I gUT e aifeu

1. =¥ 9@ &1 Fof afg & gy

2. gy afyEmr f Sofg ot & gy

3. IR FONF FET W W g afT F
|y

4. gT FRT /I U W FolT afa F
|y

A rigid body having one point O fixed and
no external torque about O has equal
principal moments of inertia. Then the
body must rotate with

l. angular velocity of variable magnitude
2. angular velocity with constant magnitude
3. constant angular momentum but varying
angular velocity
4. varying angular momentum with
varying angular velocity

48. Consider a spherical pendulum consisting of
a particle of mass m which moves under
gravity on a smooth sphere of radius a. In
terms of spherical polar angles 8, ¢, with
measured up from the downward vertical,
the Lagrangian is given by
. ma [%(92 +¢* sin* 8) — g cos SJ
2. mal[5(62+¢?sin?0) + g cos 6]

3. ma E (62 + ¢? cos? 8) + g sin 9]
4. ma E (82 + ¢? cos?§) — g sin b‘}

49, vF g8 #H 40 sfea orer dg gur 60 ifFa
Fa dg §l 9 ¥ aefRowa: ts-us w1%
ife, T gAY &, 9 Awe at ¢ aw
%, S % w3 9 SR A REe T
fAsrell =Y A dg A FEr @S Hr
wifdear §

L Y100 2 Yo
3 e 4. 2/
49. A box contains 40 numbered red balls and

60 numbered black balls. From the box,
balls are drawn one by one at random

B o & tF RFa aAd W aed F T
AW, GHT m & UFH FUT F Hgfase
R Th M e W Eun) A gl
O 6, ¢, & IgAer A GEA 6 srEr
FEATUT A FUT ATIT AT &, Ao f&ar siar
&

(8 ma[%(éz-i-tf}zsinzﬂ)—gcos&]
2. ma E (82 + ¢? sin? 0) + g cos B]
3. ma E(Qz + ¢* cos? @) + g sin 9]

4. ma [% (67 + ¢? cos® @) — gsin H]

30.

without replacement till all the balls are
drawn. The probability that the last ball
drawn is black equals

L Y100 2. Yeo

3. 3 4. 2/,

X, Xy, TEAT: @Iyt FEES:  dfed
aefRes W § Baw 3T uaca f & A

fe @ xeR & AT f(x) = f(=x) ¥l
et et & ¥ s a8 22

. wfdar & = (X; + -+ X,) - 0%
2. Fhawle AT - (4 + - +X,) =0



50.

S1.

51.

1 \ 1
3. P(Z0h+ w4 Xy) <0)~ >

4, FPL X W
@dr gl

L (=DX, wAW deT

X,,X,,0+ are independent identically
distributed  random  variables  having
common density f. Assume f(x) = f(—x)
for all x € R. Which of the following
statements is correct?

L. %(Xl + ++ X,) — 0 in probability

2 i(}“ + o+ X)) — 0 almost surely
3 1

3. P(E+ et Xy) <0) - 3

4. Y, X; has the same distribution as
e (=1)X

Wﬁﬁ?mtaﬁﬁwﬁm

F N, Afese &xar g1 A & (N} 0F
carat gfear &, digar 2 & || gEs @
J W &F gHy Fa [20,30] # SF-OF
5 gEeaArd ¢, SHH guidey WIidear #41 §
" wHw Fra [15,25] # SF-SF TH

g 47

LT =
L =e 10 2. 20e=2°
10° _ag 1
3. S!e 4, =

Let N; denote the number of accidents up to
time t. Assume that {N,;}is a Poisson
process with intensity 2. Given that there are
exactly 5 accidents during the time period
[20. 30], what is the conditional probability
that there is exactly one accident during the
time period [15,25]7
15 -10

1. —e 2. 20e2°
32
10° _30 g 1

3. e 4, 2

52.

52.

53.

Ul Helcd

(== —, —0<t<®™

f T o 142! ;

T AT aefoed 9 XAy &l @

—wm<t<oo® fav ——X;’Ymua—crc FeeT

zwa fr s ©l

] 6 1 5 6 1
o 4+9t2 Yoo 94412
3 1 = A |
3y = —== qen e
m 1+9t* o 9+t

X and Y are independent random variables

each having the density
1 1

=3 na A
Then the density function of % for

—oo < t < oois given by

—o0 < < oo,

6 1 R
L. T 4+9r2 2. T 9+at?
3 1 3 3
3. T 1+9t2 4. T 9+t?
A R 9rAsar e wad
g¢ B-1_,-x8
flerd) =legn s £ i 2
0 b A 0

9>0$m‘wwm#mw
s aefes gfagd (X, X,hn = 28I
@ 6 @ 3mel R s

1. & 3f¥aca 6T &
2, m%l
3. mﬁl
4, E}Lrwﬁ%l



3.

54.

54.

16

Suppose {Xy,-,X,},n=>2, is a random 55,

sample from the distribution with probability
density function

i e (e
fx; O)={mg ¥ ¢ & ¥=>0
0 =10
with 6 > 0. Then the method of moments
estimator of ¢

1. does not exist

- n
2 Ih (-1)?
. i
3 e
2 n—-1
4. is T
55.
A & 0 > 0F v aifl@ear woe
=0 ifx>0
x;0) = e iLx >
flx0)={¢
ad ded W A 741 v gfagn> 5
& AT X, Xs,, X, 81 0 & @T
faeareTar siaue
[min{Xl, wos, Xn} —mf, min{Xy, -, X,} +|—'3“—2
&I faRaregar aone g
ISR S 2. 078
1 56.
3 095 % i1 R

Let Xy, X,,-+, X, forn = 5 be a random
sample from the distribution with probability
density function

—(x-8) ;
f(x; B) s {E ifx>@

0 otherwise
for 8 > 0. The confidence coefficient of the
confidence interval

[min@X,, -, X} =22, min{Xy, -, X,} + 2]
for @, is
. 05 © 2,035
1
3. 095 C U

Ao & X Arew 1/1 & s aardidr dee
¥ B T v aefow yfagd & ofe
AT UH 99 e, SIAFT Befcd hole

¢ Cifde=% a0 =0

z,(/l)—{ 0 ; A<0

& WY g TFT IR e wew F wed
H 1/A @ 95 HFaE

b N
X+1 X
X+1
3 X 4 e
Let Xbe a random sample from an

exponential distribution with mean 1/A. If 4
has a prior distribution with probability
density function

g@A) = {AEO_A

A>0
A=<0

then the Bayes estimator of 1/4 with respect
to the squared error loss function is

) 1

Y 2. 3

X+1

Fhp X 4, o
Ifas giftada giaam=

Yij=rt+TiteE (=120 j=
1,2;:,n

W et Sl o e @, 7 T aur
AqauAE: N(0,02), St@ &fa & g
TaeA: AU §EAT FAW: N(0,02) F w9
# dRa howh i oaw j & v
v AU &y T § A FE B 1 59w
& TS T gl Ale fo
SStotatsSS treatmentrSSeryor FAU: el aart
FH AP, el 3UUAR @@ F AR
aur Jfe @l F A



56.

57.

Hu:al?:OW HJ:O'-E)O

%qﬁﬂma@ﬁmmﬁ g &ia-ar
e gt 87

|, @9 & aerhe 1 gdafRAer
SStotal = SS treatment + SServor

2 Sserror'"o-zxzn(aﬂ]

SStreatment

3. Hu, QT m —_S—g'ge?;jor_— b Fa—l,n(a—l)

n(a—1)

4. E(SSerror) = n(a—1) (6% + no?)

Consider the linear statistical model

Yij = H+ T+ &
1,2,“'.”

=120 j=

where p is unknown, 7; are independently
and identically distributed as N(0,0f),
gijare  independently and identically
distributed as  N(0,0%); t;andg; are
independent for all i and j.

the it

Note that 7; is
effect.  Suppose
Ssmtuhss treahnenl:sserrar are total sum
of squares, total treatment sum of squares
and error sum of squares, respectively.
Totest :Hy: 02 =0 vs Hy: 0 > 0 which
of the following statements is not true?

treatment

I.  The sum of squares identity is
SStatat = SS treatment + SSerror

(S

A )
Sserrm""'a' X" n(a-1)

SStreatment
3. Under Hy,—=—

SSerror
nia—1)

4. E(SSerror) = n(a—1) (6* + naf)

~ 1n(a—1)

A F (X, Xp) gfaay gwaAe e &
HAFOT &A@ & E(Xy) = E(Xp) =0,
VX)) =V(Xy) =2 aar Cov(Xy,X;) =
-1 & @ry| Iy

D) = = [* e /2dy &

dar P[X; — X, > 6] 38 €A &

S/08/RSC/17-4 AH—2
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57.

58.

58.

1. ®(-1) 2,

3. @(Ve) 4.

®(—3)

o(~V5)

Suppose (X;,X;) follows a bivariate normal
distribution  with  E(X,) = E(X;) =0,
V(X)) =V(X;) =2 and Cov(Xy X;)=
~LIE @) === [ ey,

then P[X; — X; > 6] is equal to

. ®(=1) 2. ®(=3)

3. o(V6) 4. @(—V6)

A 20 arer aRfAT @afse & 3H" 2
F U ufaeel PEem & e W EEni
gfagasr dSer  CWHM F U A
oifsar & 3UET { gAENE F OJA
gfaaas & Srar g1 A=fea 3T A9
Pr Pao TEY R S & opi=o, 0=
1,410, py =, i=11,,20.

fasrel i gruse sEEAl Hr g
& gl

83 157

IS = e —
80 80
07 31

3o = A

16 16

Consider the problem of drawing a sample
of size 2 from a finite population of size 20.
The sampling is done with replacement

using probability proportional to size
sampling scheme. The normed size
measures Py, -, Pag are given by p; = :—0,
i=1,,10, p; =1, i =11,--,20.

The expected number of distinct units drawn
is

83 157

L. 80 2. 80
17 31

3. — 4, —
16 16



59. 3R z# dfew T FWBweqan (LSD), & &

59.

wHal F uw # BRwg &3 &£ o
HiFouar ¢

I. @& LSD

2. uF Ui el AifAwEgar
(CRD) g T& LSD =g

3. U= Ie=died Ws Afwewsn (RBD)
W @& LSD ¢

4. UF Hafdd 3l @3 @S
(BIBD) 9{g = LSD =gt

If we interchange two columns of a Latin
square design (LSD), then the new design is

I. anLSD

2. acompletely randomised design
(CRD) but not an LSD

3. arandomised block design (RBD) but
not an LSD

4. abalanced incomplete block design
(BIBD) but not an LLSD

@s wama gaar (LPP) w B

ctx 1 =gAEor 9fady Ax = b, x > 0. 5@

a=ln s 5 S b=l

c=(2,-1,1,-9,0)%, @ar

x = (X, X2, X3, X4, X5)' & & HNT
MWWMWWWMmEL]
& I9INT ZaRT A S arer Wer s
et & @ Sl &2

1. 30T 9 FAT W/ X ol

2. dfdd IUR § 19 &9 35¢aHA ¢l
3. 3aT WAY AT WX, Bl

4, 3T WAY AT W X3 gl
Consider the LPP:

Minimize cx subjectto Ax = b,x > 0,
where

N [0 -1 —2 —13 Ilb [1]
c=(2,-1,1,-9,0), and

18

= t
x= (X1, Xz, X3, Xy, Xs) .
Using the revised simplex method with

] which of the

following statements is correct?

current basis as I:’)

I. The next entering variable is x

2. The solution corresponding 1o the
current basis is optimal

3. The next entering variable is x,

4. The next entering variable is x5

49 \PART 'C’

61.

61.

.= & a=0.10110111011110 -

u& Ay
g, IR 10 # RE g8 v awafw
FEar ¢, 3d, a @& pth e 1 8, o4
T n S 1% w9 A AG § WRE
mmmmalﬁmﬁﬁmw
FYAT B G|

. aUs 9RAT §&r 2l
2. aUs 3ORAT @& g
W UiiF g > 2% Qv W@ oF quis
r2 1% sftaE & afF - <a <ﬂ'€n
4. ammmmmﬁal

Let @ =0.10110111011110--- be a given
real number written in base 10, that is, the n-

th digit of a is 1, unless n is of the form

M—1 in which case it is 0. Choose all

the correct statements from below.

1. a is a rational number
2. @ isan irrational number
3

For every integer q > 2 there exists an

integer r = 1 such that - <a< ﬂ

4. @ has no periodic deumal cxpansaon



62.

62.

63.

63.

a,b e N& v, 3gsa " 64,
n

= ()u>ab
()

F far, W faal| B suat & @ sl

Fal 279d n - oo,

I. {d.}awm b % w3 @t & forw
HPERE g El

(d.} 3PuRa giar 2 aRa=b B
{d,} 3ThaRa gt ¢ 3R a> b 5l

E- b

Fora,b € N, consider the sequence

(o)

d, =

forn > a,b. Which of the following
statements are true? Asn — oo,

1. {d,) converges for all values of @ and b
2. {d,}convergesifa<b
3. {d,}convergesifa=>5b
4. {d,}convergesifa>b

A & {a,) awaafs dEaEt @@ oE

W E A I lay =G| <0 w05
WU Har gl ot At §2 0 a,x",

x €ER #FTd &

1. R 9y &g s a8

2. R 9T H@&F|

3. (-11) Jiafdse & e ey W)

4. #F (-1,1) W

Let {a,} be a sequence of real numbers 66.

satisfying Y7 la, —a,_;| < o.Then the
series Y @,x", x € R is convergent

nowhere on R

everywhere on R

on some set containing (Hl 1)
only on (—1,1)

AL S et

(d}3aRadar g 3k a<b i 64.

(’D’ 65.

A & f(x)=tan'x, xER A

. W x & Wep(x)f'(x) =1 gaTU=H
FAT §IN U qgUE p(x) T HRFAT &

2. Hﬁtﬁawqyﬁzﬁn#%@ﬂ“}(ﬂ)

3. @A (£ (0))3raRee &

4. fM0) =0 8N n & AT

0l

Let f(x) =tan™*x, x € R. Then

1.  there exists a polynomial p(x) satisfying
p(x)f'(x) =1, forall x

2. fU(0) = 0 forall positive even integers n
3. the sequence {f ™ (0)} is unbounded
4. f@O) =0 foralln

A B neN, xeRE AT f(x) =

gl T A FlaR e

1. [0,1] 9% f, e U dad Gelw aw
HHaRa & gl

2. [0,1] WX f, wHEAEG: FHERT @ar £

3. G ] £ owwma: sfwRa dar 2

4. limy g [ fudx = [ lim fa()) dx

1+n2 2]

1+22tor:nEN! xER

Let f.(x) =

Which of the following are true?

1. f. converges pointwise on [0, || toa
continuous function
2. f, converges uniformly on [0, 1]

3. f. converges uniformly on [ 1]

4 limp o [ fu@dx = [ (lim £,60) dx

AR neN &R 4, =Lt A

l. && » & AT 4, &1 3Raa a8 San

2. Wadh v, F1 3= & aur
FaFA 3AREE '

3. & n% QU A, F 3ffac ¢ am s
qRE gl°

4. ,}i_,lg(ln)"“=l



66.

67.

67.

68.

68.

i fnl_(;:—i)“ forn € N, then

1. A, does not exist for some n

2. A, exists for every n and the sequence is
unbounded

3. A, exists for every n and the sequence is
bounded

4, lim (A,)V" =

n—o

FHIRTOT

11 +13¥ + 17 —-19* =0

l. @ HIS aredias Hd 761 ¢l

2. N AE UH aFAaE qA ol

3. & Furdq; &1 aRafad Ao o
4, & A ¥ 30F aafds 77 &

The equation
11X =13%+'17% =—19% = has

no real root

only one real root
exactly two real roots
more than two real roots

B =

A F LR - R,

flx)= ax? +axt+-+axi, R
fear Smar & SEl x = (xXq,%g,00, X,) AT
F Q FH TF @ FIGW g A §F TE
ot | ogw w=d ©
I. f@dy daFad Jel &l
2. & x € R"& T yaurar (V)(x) =0 &1
3. afr xe R d@r & B (V) (x) =0,
ar f(x) =0 &l
4, T xerrW@ E R f(x)=0 a
V(x)=0 &l

Suppose that f:R™ >R is given by
f(x) = ayx? + ax3 + -+ apxi, where
x = (xq,%z,-*, X,) and at least one a; is not
zero. Then we can conclude that

1. f is not everywhere differentiable
2. the gradient (Vf)(x)#0 forevery
x ER"

20

69.

69.

70.

70.

3. if x€R" is such that (Vf)(_?_{) =
then f (g) =0
4. ifx € R™ is such that

f(x) =0then (Vf)(x)=0

a5 S, (a,f) € R* &1 aH=TF § dIf -
x%yf
N
ar S sae afdsea &

. {(&B):a>0, B>0}
2. ((a,8):a>2, B>2)

3. {((«,.B)ia+ B >1})
4, {(a,B): a+4p>1}

= 039 (x,y) = (0,0).

Let S be the set of (a, #) € R? such that
x%yP
Jxi+y?

Then § is contained in

{(@.p):a>0, B> 0}
. Al B):a>2, > 2}
{(e. B)ix+ B > 1}

{(a,B) a+4p > 1}

> 0as (x,) = (0,0).

4= L b —

Uad n ¥ &5 I n & FAE F aFdEE
H@ﬁﬁmrﬁﬂfﬁ‘{vqml &
greafas gEmEt ag,aq, 0, AT H
p eV & faT,

3=d {|p(a)|:0<j <k}
V 9T Ush HAH I IR FGT §

1. AFafs k<n
2, AF AR k=n
3. ARk +1<n

4. Fxk=2n+1

Consider the wvector space V of real
polynomials of degree less than or equal to
n. Fix distinct real numbers ag,
@y, ,ay. Forp € V

max{|p(a;)] : 0 < j < k}

defines a normon V'



71.

71.

72.

757

21

onlyifk <n
onlyifk > n
ifk+1<n
ifk=n+1

P L =

AW RV, 30 F 3 3ag ae R &
ﬂnﬁmwﬁaﬂ.mxﬂ?a‘gﬂa‘rﬁmr
HARZ §| 7 & T =d/dx. VA 38 a=&

% WH TIAROr §, A aEsaT F = T3,

s g1 Pe F @ sl ad

T Sgewavi gl

T %1 v e &m0

U U HER & SEd g 7
TR YFAHTET ¢

4 (L1+x1+x+x21+x+x2+x%)
YR & F9ET T H Hegy Aot

w o=

73.

Let V be the vector space of polynomials of
degree at most 3 in a variable x with
coefficients in R. Let T =d/dx be the
linear transformation of V to itself given by
differentiation. Which of the following are
correct?

0'is an eigenvalue of T

There is a basis with respect to which
the matrix of T is nilpotent.

The matrix of T with respect to the basis
L1+xl+x+x31+x+x2+x3)
is diagonal

bl e

>

AL & m,n, r IR dEar E A oA
H!Fﬁﬁﬁﬂﬁﬁi‘ﬂigﬁﬁmxnmﬂgﬁ
aifes (AAD" =1, &1 | UF m x m acua5F
HTEE &, T AL, Memg A am aREd ¥ Ew
75 Pt ¢ wga w & B

. m=n 74.
2. AA' =gewaofia g

3. A'A=garaAviy #)

4. X m=ng, a A geeohy ¥

Let m, n, r be natural numbers. Let A be
an m X n matrix with real entries such
that (AAY)" =1, where I is the m xm

S/08/RSC/17-4 AH—3A

T is invertible 74

identity matrix and A" is the transpose of
the matrix A. We can conclude that

m=n

AAY is invertible

A4 is invertible

if m = n, then A is invertible

B —

A B AUE n x nawcafas ey ¥,
A% = A% @iyl &

1. A%F e A9 a1 ar 0ar &

2. Awr el ey § G Rt
gfafeei 0ar 1 &)

3. W (A) = 3@ (A)

4. SR —A) = @ (1 —A)

Let A be an n X n real matrix with A% = 4.

Then

L. the eigenvalues of A are either 0 or |

2. Aisadiagonal matrix with diagonal
entries 0 or 1

3. rank (A) = trace (4)

4. rank (/ —A) = trace (I — 4)

& n x namegg BF v, ant 5 B
YT FAFE N(B) = (X € R™ BX = 0} %
A & ATH 4 x 43 §

dim(N(A - 21)) = 2,

dim(N(A—41)) = 1@ Sfy (A) =3 &
Y| ar

A F HREIOF 7= 0, 2 T4 4
AR (A) =0

A ol 78 &

I (4) =8

R S

For any nXn matrix B, let N(B) =
{X € R": BX = 0} be the null space of B.
Let A be a 4 x 4 matrix with dim(N(4 —
2D) =2, dim(N(4—41)) = 1 and

rank (4) = 3, Then

0, 2 and 4 are eigenvalues of A
determinant (4) = 0

A is not diagonalizable

trace (A) = 8

et S



75.

75.

76.

76.

77.

R W @7 3 x 3 37eggl # & Fl7-9

12 s ¢ 1 0
l.[{) 4 5] 2 [——I 0 0}
0 0 6 Ol 8 4
e 2 3 A 2
3.|2 1 4} -4 [0 0 1]
3 4 1 0 0 0

Which of the following 3 X 3 matrices are
diagonalizable over R?

152 3 8% (R
Iz [U 4 SI 2. l—1 0 D]
0 0 6 0, 8&r4
L2 g 1 2
3. [2 1 4] 4. [G 0 1]
3 4 1 00 0

A & H v aeafas feead @A™ & @
M S H t% Hgd @+ s99Afte ¢l 7+ &

Xg€EH\M &1 a9 ™ y,eM afs
lIxg — yoll =78 {llxo — ¥l : y € M} &1 @&
I. YT U y, el

2, x5iM

3. wmiM

4. xo_yu.LM

Let H be a real Hilbert space and M € H be
a closed linear subspace. Let xy € H\M.
Let yy € M be such that

llxo = Yoll =inf {|lxo = ¥l : y € M}.

Then

1. sucha y, is unique

Xg LM

Yo L M

Xo=Yo LM

i
1 2 3];@}(6@3#%@
s e
Q(X) = X*AX, ar

a5 A=

fA

78.

78.

AF &5 Y v AweOE Je= &
A% gl 3™ 7w a= £

Q(X) =0T x € R® & Ay

Q(X) <0%w X € R* & fav

LW Y —

S
2 3
Ay

Q(X) = X*AX for X € R3. Then
1. A has exactly two positive eigenvalues
all the eigenvalues of A are positive

Q(X) =0 forall X € R?
Q(X) <0 for some X € R*

LetA = and

S 1D

HTTE

™

1+x* 7 11
A(x)=( e 2K 4); x € R,
8¢. 17 13
gy R ar
L Ax) 71 HfSeeiOs 79 08 6
x € R & fom
2. e shix e R&F AT A(x) &7 %
HfAwerfo=s 71 0 78
3., @l re R F T AQx) &1 AfEweTios
A 0%l
4. T x € R& AU A(x) Feharoi &l

Consider the matrix

1472 9 17
AF)=| 2x 2x 4 |; *€ER.

, 8x 17 13
Then
1. A(x) has eigenvalue 0 for some x € R
0 is not an eigenvalue of A(x) for any
x€ER
A(x) has eigenvalue 0 forall x € R
A(x) is invertible for every x € R

(el

fa

S/08/RSCI/17-4 AH—3B



79

79.

80.

80.

23

A & f=u+iveF & EORE aq
% SEl f& adfas gwr diSesfeuad ST
FAA w,v gl IR T aelC F Ro

u(a) wu,(a)
S S v:ca)] il
g, ar

1. fwa‘g'qa%l

fEE < 13T UF T ¢

f 3aeIsd: Tk 3 oA B

f & agua ¢ s g9 ea 19
o= 2

(L%

I= g

Let f =wu + iv be an entire function where
u,v are the real and imaginary parts of f

respectively. If the Jacobian matrix 82.

; _[ux(a) u},(aJJ

ve(a) vy(a)
is symmetric for all @ € €. then

f is a polynomial.
f is a polynomial of degree < 1.
[ is necessarily a constant function,

PN

greater than 1.
7y = 2n(rz/2) :
Werel f(z) = T W o= & f&
HeldH &
i |t qoitet o))

~

el faw\ quitel ox)
¥ 4k +1, k € Z % wsfy qoitst ay)

L

wb o - . .\ _ sin(wz/2)
Consider the function f(z) = Py
Then f has poles at

all integers

all even integers

all odd integers

all integers of the form 4k + 1, k€ Z

ta —

£ L

81.

81.

f is a polynomial of degree strictly 82.

T FH QU T 83.

AT ST f(2) =2, 2€C, z#0
W faar) afe € 3@H @ IRar g oa
B ged oF geq | fdse wxar &, ar
c\{0} Fr f A= Far &

I. UF ged dF|

2. UF @ d&)

3, 3EIH W IR Teh 1@ |

4. 3@H F AL IR TH @ ae|

Consider the Mabius transformation

£(2) =§. Z€C, z+ 0. If C denotes a
circle with positive radius passing through
the origin, then f maps C\{0} to

a circle,

a line,

a line passing through the origin.
aline not passing through the origin,

P~

G = C\{0} W 9ReRa o1 werdl f(z) &
¥ fFes v, 6 & g IqHHETdl O¥
f(z) * HTHRAT: wferenfed # aguar

FT FS FeqheT AR &7
1. exp(z) 20
35077 4. 1/7°

For which among the following functions
f(z) defined on G = C\{0}, is there no

sequence of polynomials approximating
f(2z) uniformly on compact subsets of G?

. exp(z) 20 Uz

3. z° 4. 1/z%

U QUi n>2 F e, &6 F oo went

T FATT FHE S, & T A, THIAR T

tl #7E B, U & e YR afE

wEEt w1 owEE C Rl e # @ wd

FUT FA-H &2

I W qOis n>2 & B ges
HAHRAT x: S5, — C* &1

2. W qUiEn>2 & @v, o efEdy
HITB TAFRAT x: S, = C Bl



83.

84.

84.

3. W Ui n>3% o, v siges
FATHRAT y: A, — C &l

4. & liF n = 5% fv, & 5w
ARG y: A, — C° 78 21

For an integer n>2, let 5, be the
permutation group on n letters and 4, the
alternating group. Let C° be the group of
non-zero  complex  numbers  under
multiplication. Which of the following are
correct statements?

1. For every integer n =2, there is a
nontrivial homomorphism x:§,, = C".

2. For every integer n=> 2, there is a
unique  nontrivial  homomorphism
x: S, = C.

3. For every integer n =3, there i a
nontrivial homomorphism y: 4, = C".

4. For every integer n =5, there is no
nontrivial homomorphism y: A, — C".

YUH & U Yol & @Feay (1.2, ..,10}
W, B Z,-AA F Bl § FHCT F
aa & R={f:{12,..,10}=2,} | ar
Gl & g o aur fagen @ gea
UF FAREAT gog R g s =t §
¥ FlF-9 Twér 82

1. RH v gfachy 3feavs aqursmae &l

2. R&T YT IY uenadl, 3eTss
R

3. R 3R IorErafadt # w@Ear 511 &

4. R &1 ¢ ¥agqd I0aH gl

Let R = {f:{1,2,...,10} = Z,} be the set of
all Z,-valued functions on the set
{1,2,...,10} of the first ten positive integers.
Then R is commutative ring with pointwise
addition and pointwise multiplication of
functions. Which of the following statements
are correct?

R has a unique maximal ideal.

Every prime ideal of R is also maximal.
Number of proper ideals of R is 511.
Every element of R is idempotent.

B R =

24

85.

8s.

86.

86.

87.

87.

T et # @ Fla-A gew ursEen
9T (PID) &7

. Q[x]
3. (Z/6T)[x]

2. Z[x]
4. (Z)7)[x]

Which of the following rings are principal
ideal domains (P1D)?

L. Q]
3. (Z/6T)[x]

2. Z[x]
4. (Z/7D)[x]

a1 5 G o §H § ST 125 &1 e
ot 7 § PlAF JEEEa: ¥ L

G H1 TF HIeo A 3THHE B
G &1 &% v 3T ITEHE &

G & 7 &1 Fe SE

HIfE 25 FT UF IUFAE &

PR

Let G be a group of order 125. Which of the
following statements are necessarily true?

G has a non-trivial abelian subgroup
The centre of G is a proper subgroup
The centre of G has order 5

There is a subgroup of order 25

5L R —

A % R dc0H® JFd Uh AR I ¢,
Tl ae R & AT a®> = a gl W& FYaT F
| HlT-a wg g 2

1. T F2 gaT FE5 gl
2, M a€eR & AT 2a=0 8l
3. @t aeR & AT3a=0 &1
4. R & U« 39a0T Z/2Z B

Let R be a non-zero ring with identity
such that a* = a for all a € R. Which of
the following statements are true?

There is no such ring
2Za=0foralla ER
3a=0foralla €ER
Z/2Z is a subring of R

S SN s



88.

88.

89.

89.

96.

25

z[x]ﬁﬁaﬁragqa?#'aa‘?m?rsmgmﬂuﬁ ?

x*+10x+5
P —=2x+1
xt+x2+1
»¥+x+1

b N Al

Which of the following polynomials are
irreducible in Z[x]?

. x*410x+5
2. ¥=2x+1
3, xt4+x%+1
4. 2¥4x+1

A 5 X F1g witulas gafte & 74 &
ACX3RFTEl x,yEAF T x~y
CCAT Tl x,yEC 8 x€ A& fAw,
ofeTia & &

Cx)={y€A :y~x} & a
Cx)=Cly)=x=y
Cx)=Cly)=x~y
CxXINC)#+=D=x~y
Cx)NC(y) 0= C(x)=Cy)

na el s

Let X be any topological space. LetA € X
be nonempty. Forx,y € 4, define x ~ y if
there is a connected subset € = A such that
X%,y €C. Forx € A, define
Cx)={yeA :y~x} Then

Cx)=CH) =>x=y
Cx)=Ccy)=x~y
Cx)NCY)#=08=x~y
CG)NCH) # 8= C(x) = C)

= Lk -

AW & X ur wiftafas wafe & aur X &
us IggAfee Y E ol & oY - X, wiiafe
gfafes & vl a8 FuaEh & o ¢

| afg y&r 3uwaice @it & ar i
Had gl

2. AR idad g V& suaae
wieafaEr &

3. IR X & Rga sgEaAfe Y E, & i)Y
W IugaAte gifeufadr # g qafr
suweeadl UC Y& v, X # Rad g

4. TR X 1 dea 3umAey &, @ i),
Y W 3uwAfe gifeafadr & faga @l
sogaEad UC Y& faw, X # fagg §

90. [Let X be a topological space and Y a subset
of X. Write i: Y — X for the inclusion map.
Choose the correct statement(s):

1. IfY has the subspace topology, then i is
continuous

2. If i is continuous, then ¥ has the
subspace topology

3. IfY is an open subset of X, then i(U) is
open in X for all subsets U C V thatare
open in the subspace topology on Y

4. IfY is a compact subset of X, then i(U)
is open in X for all subsets U € Y that
are open in the subspace topology on ¥

91. ATYUT IGHA FHHIOT
y'(©) ==y*+y*+2y,
y(0) =y € (0,2) & HMT, & 7@ W
) ar
lim, e y(t) SHH TIET &
. {-1,0} 2. (=12}
3. {0,2} 4. {0,+eo}
91. Consider the solution of the ordinary
differential equation

y'(6) =—y*+y%+2y subjectto
y(0) = y, € (0,2). Then

tlﬂ:; y(t) belongs to

b 4=10)
3. {0,2)

. =12}
. {0, 400}

= 12



92.

93

afe

du _ 5 2

{dx—y +x , x>0
y(0) =2

& go &1 3fae e [0, Ly) & & aur

e
dx

z(0) =1
¥ Hfeded F1 3favs e [0,L) Y @
T FUaAT 7 Bla-8 gar 2

x>0

S B R |
2¢ =1 Il
S N R
B Sl s e T2

If the solution to

{%=y2+x2 S x>0
y(0) = 2

exists in the interval [0, Ly) and the
maximal interval of existence of

43 _ 2
{dx-z
z(0) =1

is [0, Ly), then which of the following
statements are correct?

X0

AT [ e
D¢ vhy=1y el
3. Ly <2, L=
4. Li>2, Ig=1

xy=19% u=5& 3fa, 3+ 3as5a
FHETOT
du

du = oy -
o TyNS =~y for x>0 ux =)
ar

. SFxy <19 § atu(x,y) & 3ffaa ¢

26

aur x>0,y>0 & Aw ulx,y) = u(y,x)

gl

93.

94.

94.

[y ]

Faxy =19 ¢ dF ulx,y) # 3aca &
dU x> 0,y>0 F @w

u(x,y) = u(y,x) gl

3. u(,11) =3, u(13,-1) =7

4. u(l,—-1) =5, u(11,1) = -5

Consider the partial differential equation
x—+yu—y =—xy for x>0 subject to
u=5onxy=1. Then
I. u(x,y) exists when xy < 19 and

u(x,y) =u(y,x) forx >0,y >0

2. u(x,y) exists when xy > 19 and
u(x,y) =u(y.x) forx >0,y >0

3. w(l,11) =3, u(13,-1) = 7
4. m(l,—=1}=175; 411, 1)= =5

HITIF IgFHT THIHLOT
dz dz

P ==

x(p* +q*) = zp; o 5

& FYt AT Ay G x =0, 22 = 4y,
¥ ISR & df x = 10 y =13 TeRa
3 FCq H HedTold FATTA HIEAT 8

z==2
=

z=+2+2v2
z=—\2+ 22

s el ©dinse

If a complete integral
differential equation

of the npartial

az _ dz
P=ax 17 3y
passes through the curve x =0, z2 = 4y,
then the envelope of this family passing
through x = 1 and y = 1 has

x(p* +q*) = zp;

z2=-2
z=2

z=+2+2v2
z2=—2+2V2

= S M



95.

9s.

96.

96.

UF Haho-a1a Fad R - R & AU oW
Tasmar 1 afemw &Y &

f(x+hz—f(x)- S0,

(Dxf)(h) =

¥ h=hQ1+ )& e W A
tH fFEa e > 0& v, g # &
er(h) = f'(x) = (Dxf)(h),

ez(h) = (Df)(h) — (Dxf)(R),

e(h) = ey (h) + ey (h).

afx f(x+R) = flx+h) &

e, (h) =0 ash— 0.
e;(h) -0 ash — 0.
e; (h) - ef'(x)/(1 +€)ash = 0.
e(h) = 0 ash—0.

L —

For a differentiable function f: R — R
define the difference quotient

fr+h) = f()
: ,

(Def)(h) = h > 0.

Consider numbers of the form h = h(1 + €)
forafixed € > 0 and let

es(h) = ['(x)— (DLf)(R),
ex(h) = (Df)(h) — (Def)(h).
e(h) = ey (h) + es(h) .
If f(x+h)= f(x+h), then
I. ey(h) >0 ash—=0.
2. e;(h) =0 ash— 0.
3. e;(h)— ef'(x)/(1 +€)ash = 0.
4. e(h)—=0 ash—-0.

7R BF Y = Yoy + hYoy 1 =12..,N)
Yo =1 & WY & y, YA FdT § adT
0<h<l14% fau, Nh=1.ar

. yy—2eas N-oo

2. yy—et" asN - o

3. wm=QQ+h)"

4. y 21

Let y, satisty ¥, =y,-1+ hy,_1 with

Yo=1 (m=1.2..,N) and for

27

97.

97.

98.

0<h<1, Nh=1. Then

1. yy—ea N-oom
2. yy—et asN-ow
3. y= 1+

4. w21

I & y(x), TArsd AT

y(x) = x = [ xt?y(t)dt, x >0 F & ¥
ar x = V2 W Faa y(x) F AT 5 THA 8

| 55]

ol ™1

3.

S -

L2t y(x) be the solution of the integral
equation

y(x) =x— fcrxtzy(t)dt. x>0,

Then the value of the function y(x) at
v = /2 is equal to

T e
Vze

- \.'(E

3. = 4,

e?

]

o[

THRl THFHIOT

y() =1+4 [ K(x,t)y(t)dt, @t
K h{coshxsinht, 0<x<t
(x,t) =

coshtsinhx, t<x<1
Hgd A=—17Tur 1=3% fAv § s
Xz, 3

I —?+;—tanh1 aur

1 3cos2x
:(cos 2-2sin2tanh1 L 1)

~£ 43 _tanh1 @

, T;—tan

l( 3coshlx 4 1)

4 \cosh2=2sinh2tanh1

-3

3, f;—f—%—tanhl e

i ( 3 cosh2x 1)
4 \gosh2=2sinh 2tanh 1

i8S

3
?+;—tanhl or

( 3cos2x 1 )
cos2=2sin2tanh1

an



28

98. Thesolutions for A=—1andA =3 of intersects the curve y = y(x) along which
the integral equation the boundary point B(x,,¥,) slides at an
1 angle
y(x) =1+4[; K(x,t)y(t)dt, where
K (x L):{coshxsinht, 0<sx<t L “';3. 2. w2
K coshtsinhx, t<x<1 3.omA 4. w6

are , respectively,

100. 7+ % R?*9T v& vaa aew B g1 7 & [

XA
l. —=+5—tanh1 and qur a,C*(B) & d@ad vt 2l

1 3cosix s "
;(COSZ—ZSInZIanhi T 1) u € C*(B), I(u) = f (17l + fu)dx +J D
B a8

F ATFAl | A & 7 vEs afgaiE o @
afése wxar &1 = F @ Fa-d 5 8
1( 3cosh 2x +1)

It

4 \cosh2-2sinh 2 tanh 1

)

X3 -3
_?+ e tanh1 and

~20u+f=0 B Hau
2+ au=00BW

Ll

FE AR )
== tanh1 and

2 s ; =
1( R _1) 2. 626u+f+a 0 B # v
4 \cosh2—2sinh 2 tanh 1 a_:':O AaB 9t
Z
4, J‘:?+%—temh1. and 3. —Au+f=0 B 7aw
i( 3 cos 2x = ) 224 qu=00BW
4 \cos2-2sin2tanh 1 an

4, —Au+2f=0 B #aw
99. woes Zg%+au=063q¢

1(y() = [ flay) J1+y2 et dx

100. Let B be the unit ball in % Let u €

9 faan, STEt fx,y) # 0 & THA F aAk C2(B) be a minimizer of

fdg A(xg,y0) W FuRa @ sie, au 7

f afeona B(xy,y1) 9% y = yP(x) F IR I(w) = J' (IVul2 + fu)dx+ f auds
ST g1 Al WH y = y(x) @ y =) B} B ot
yiacafed #3aT &, 8s gaar @& Eag where [ and a are continuous functions

in C3(B). Let 7 denote the unit outward

B(xv,y1) T E & HT W normal. Which of the following are correct?

. /3 2. w2 . —2Au+f=0 inB and
3. n/4 4. n/6 au
—+ au=0o0ndB
an
99. Consider the functional 2. —2MAu+f+a=0 inB

du
I and — = 0on dB
I(y@®) = [ feey) J1+y% e dx ai

3. =Au+f=0 inB
where

and 22+ qu=00ndB
f(x,y) # 0. Let the left end of the extremal on
be fixed at the point A(xy, ¥y) and the right 4, —Au+2f=0 inB
end B(xy,y,) be movable along the curve

du =
¥ =1(x). Then the extremal y = y(x) and 2 L DendB



101.

101.

102.

A F g, T p, (@ =1,2,..,n) FAA
eardieg fAdene aur evRgd H39 gl
afE H tecr = Rfese :ar § a9 g,
FO a=a, & v ve e @
2 At e welerot # @ Fi-8 AT
T 87

5 aH . aH
L Pe= =9 ‘?a:a_p;'sv‘l
2 Pe=g Ga=—7o V@
. D=0 ay =5
4. pau =1 ai:n: i 0

Let q, and p, (a=1,2,..,n) be the
generalized coordinates and the generalized
momenta, respectively, 1f H denotes the
Hamiltonian and g, (for some & = a;) is an
ignorable coordinate, then which of the
following equations are satisfied?

1. pt'r:_%a(?a:;_i:‘,v':l
2. pcx:;THas qu:t:-:_;iva
3 Pa=00 day =g

4 Pu= a0

et weh a7 F R, difew Rew
fufitg & awr oRadd afddhear & ofa
v B TH+V=E% I T,V aw
E #0er: @ifése axa & oo o, s sat
U F Fe A | IR W A F e
yRada & §(A) s wwar & aur p,
aur g, (¢=1,2,..,n) BAAM SAIHHA
AT qUr AgHISd Wduiwt w1 fAfdse
A &, ar

1. &§[Tdt=0

mn
25 é'pr“dqa =i}
a=1

29

102.

3. 6fiqadp,,=[)
a=1

4 8 f Y (Pt + Gadpa) =0
a=1

For a conservative system, the end
configurations are fixed and the velocity in
the varied motion is such that T +V = E.
Here T,V and E represent, respectively the
kinetic energy, the potential energy and the
total energy. If d&(A) denotes the
infinitesimal change in a variable 4, and p,
and ¢, (a=1,2,..,n) represent the
generalized momenta and generalized
coordinates, respectively, then

1. §/Tdt=0

mn

) J’ z ptxdqa’ =0
a=1
n

3. EIqudpazﬂ
a=1

n
4. 5[ ) (adda+audpe) = 0
a=1

B3

103.

we & ceERUH HEIX Bl AW XY
grefees W §, WgFd YIAEd ecd Feled

_fexy, IR O0<x<y<],

f&y) {O, HeT T

& Jry| e w7 @ Bl @@ 82
;

l. C='8-

e =8

3. XauryEEdy gl

4, PX=Y)=0



103.

104.

104.

30

Letc € R be a constant. Let X, Y be random
variables with joint probability density

function
cxy, ifl<x<y<l,
fey) = { 0, otherwise
Which of the following statements are
correct?
=2
., €= g
2. ¢c=8
3. XandYV are independent
A VR =Y)=10 105.
A & (X, n = 1} @04 THEHA
(-1, 2) aefRes W 8 A~ syt # &
Fla-8 TE L2
1 n
1. —in - 0 ura: RfRaaa:
5 =1
2 [an % an Xai- 1] i
arg: Afegda: 106.
3. sup{Xy,Xs, ..} =29 Afegaa:
inf{X;, X5, ...} = =193 ARgga:
Let {X,,n = 1} be i.i.d. uniform (=1, 2)
random variables. Which of the following
statements are true?
1
-Z X; — 0 almost surely
y =1
2. [ﬁz """ZXZI I] = D 106.

almost surely

3. sup{Xy. X3, -
4. inf{Xy,Xp ..

..} = 2 almost surely
} = —1 almost surely

A & (X,) ' A=fa g@ar & {0,1,2,...}
W, IR

1 2
- P ==
30 11 3

i = 1,Py = 0 32|
@ s F A P9 ' &

2
3 . — -
!ﬂﬂ_ Br‘pﬂl =

L {X,) gt &

2. {X,}&os 2

3. P(limueX,=0) >0
4, P(limy,m X, = +2)> 0

Let {X,,} be a Markov chain on {0,1,2, ... }
with

Po1 =
£ P” =0 olher\wse.

2
P'OO—'_ PL!+1‘§

Which of the following statements are
correct?

. {X,} isrecurrent

2. {X,)istransient

3. P(limeuX,=0) >0
4. P(limy_ 0 Xy = +0)> 0

P suat  § 93 88

1. 9T seen aefe e f
FH-H-F T &1f06 HaEdT B

2. UH ORfAT 3T A Ee H

FHA-H-FH UF &Y de 81

T UG HEEAT Alhla &A1 F

fow gy g afoer & ad gl

4, UF HATEH IUENT HEEAT AHE
YWAT FT FH-V-FH UH Fey de ¢l

fed

Which of the following statements are correct?

|I. For a finite state Markov chain there is
at least one transient state.

2. Fora finite state Markov chain there is
at least one stationary distribution.

3. Fora countable state Markov chain,
every state can be transient.

4. Foran aperiodic countable state Markov
chain there is at least one stationary
distribution.
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mﬁ%XWR>ngwmﬁ
mﬂmmﬁl a>0 ffra
| arefeas Oy ¥ & afenRa w1 &

Y=k3a% ka<X<(k+ 1a,
=2

e st 7 @ Sl ad

P4 <Y <5)=0

Ywaluﬁmmwagwmm
Y U <l Se & IEEOT FRE

:b-th‘-J.-—'

Suppose X follows an exponential distribution
with parameter A > 0. Fix a > 0. Define the
random variable ¥ by

Y=k,if kas<X<(k+1)a,
k=012, ..

Which of the following statements are
correct?

P(a<Y<5)=0

Y follows an exponential distribution
Y follows a geometric distribution

Y follows a Poisson distribution

= bl et

A (X, ., X, ) vE AefRes vad @
QI dT Bdcd B

f(x;8) = 36776l —o0 < x < oo T

Gell&%.ﬁ?ﬁmmgamﬁmamﬁ#@

I8 T &2

I. O Icadad qfadr s

EORRR ]

6 & faU Y, X, U gud 9= 2l

3. 0F ITadH @HIAAr AHes qarT
gfaestst &1t woe gl

4. Ta=1 gferor §HE: Hy: 0 = 0 &1
Hy:0 # 0 & AU vwgaA=d: qFadH
aireror &1 ¥i¥aca 741 gl

(=

Let {Xy, ..., X, } be a random sample from
the probability density function

Ywmiaﬁrma:rarwmgl

109.

109.

flx;:8) = %e""‘““';—m < x < 0 where
gelRr.

Which of the following statements are
correct?

1. The maximum likelihood estimator of
. |
G is ; ?:1 Xl'.

2. Yit.X; isasufficient statistic for 0

3. The maximum likelihood estimator of
0 is a function of a sufficient statistic

4.  There does not exist a uniformly most
powerful test for the following testing
problem: Hy: @ =0 vs Hy:0 # 0

YaTOT HHEA Ho: 0 = 1 & Hy:0 =2,

18T 6 Us ! aefRes 9y & AT g,

oy ROl &R X T Y st (0) e
¥ P T U aefiow yiaad B e
givetor FEAfA® o fAERi

afE X=0ar (X=1aw X+Y <2):¢
ar Ho & 3T &Y 3391 Hy &
R #{|

e & ¥ Fia-3 w8

I PlwpR 1R ] =e~" +2e7*

2 P[mugﬁ]=1—§e-‘—e‘i

3. oqftemor @ AT § el +e?

4 qﬁwﬁaﬁa%%e‘1+e‘i

Consider the problem of testing Hy: 0 = 1 vs
H:8 = % where f is the mean of a Poisson

random variable. Let X and Y be a random
sample from Poisson (@) distribution.
Consider the following test procedure:

Reject Hy if either X =0 or (X = 1 and X +
Y < 2): otherwise accept Hy.

Which of the following are true?

. Pltype lerror] = e ! + 2e7*

(X8

2. Pltypellerror] =1 —%e“ —e
3. Sizeofthe test is e~ +e™?
4

W

Power of the test is %e“ +e



110. &7+ &F (X, ..., X, } & afRes yaes 2
a’rqrﬁa:armmf(x)gww
9T @ 9T §1 HIfAET o9 Sdetor
(LRT) & 39997 axa fAe= qlieqor gwer
W

Hy: f(x) = \,;—?e—_z' &

110,

111.

2

Hy: f(x) '—-%e""'

AT Fual F § - 86 2

1.

3
-

el 3t LRT &1 3if8aca «gt ¥
FEIfEr wid X |, .., [ X | FT o
Hele '

FERar wid XZ,..., X2 &1
T gl

IR 9ig 56 9 7 §

[Z (%] - 1? > c].
=1

Suppose {X;,..,X,} is a random sample
from the distribution with probability density

function f(x). Consider

the following

testing problem using likelihood ratio test

(LRT).
y X
Hy: f(x)———ﬁe 2 Vs

H Y= %e”'”

Which of the following statements are

correct?

1}
2.

3.

4.

There does not exist any LRT.

The rejection region is a function of

[Xy ], o) [ X .

The rejection region is a function of

X Xe

The rejection region is of the form
n (X0 - 1)% > c).

A & X, X, ., Xy TEEA IRReE aX
& 5o e §aq de Tod F(x—6) &
qur Y, Y%, .., Y, ¥aud anies W §

32
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112.

S5 3rH "@aq deF waa F(y —6,) B
G{eToT §HET Ho: 0y = 6, §a9 H,: 6, > 6,
W el 77 & X X5, .0, X1, Y 0L Y
#r ifear wAw Ry, Ry, ... Ry, Rg, Ro, ..., Ryg
g1 afenfa & ™

i 14
ZE:R; qar T, ==:E:fﬂ
i=1 J=8

T et F & #fad 5

1. Hy & 30\ E(Ty) = E(T2)

2. Hy& 3801 E(Ty) = 52.5

3. T, 27 81 81 G&ar

4. IR EH Ty & HUR W gAIor-ges
GETOT T IYLRT & ar 9Ea A=
T, = 77, |réar 6T 5% W EF g

Let X;,X5,...,X5 be i.i.d. random wvariables
with common continucus distribution function
F(x—0,) and let ¥,,Y,, ..., Y7 be i.i.d. randem
variables with common continuous distribution
function F(y — ;). Consider the problem of
testing

Hg:gl = 82 Vs Hl:gl = 82.
Lt‘t RI! Rz, s R';, RH’ Rg, SOy R1_1, be the ranks Uf

X1, X3, X7, Y1, Yo, ..., Yy, respectively in the
combined sample. Define

7 14
Ty = ZR; and T2=ZR,-.
i=1 j=8

Which of the following statements are true?

E(Tj) = E(Tz) under HU

E(Ty) = 52.5 under H,

T, cannot be 27

If we use right-tailed test based on
T, then the observed value T, =
77 is significant at 5% level of
significance.

Fu=tbro il i~ o

UF gedid der # ute uat & 380 A9l F w=ER
& 3 aivelt & fosr arafar deo &

et dr |0 |1 |2 [3 [4]5
q&r
aiatiar |92

121 |91 [50 [19 |7
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R 98T ZERT FRR Y A et F Arey
1.49 ¥1 &7 ¥g qfieqor &en Oed &
H,: et &1 des wardt gl

Rerolt & YR 9T S gegar & v p%-
it &1 A 1.27%1 39 R 519 W
&

Xéose = 1.64, x8oss = 1.15, ¥4 056 =
12.59 and Y§gss = 11.07,

@ & 9 -3 g &

1. arEar & 5% W HpHEF R A8

e Srar|

x? —ufdedst & Fadaar FfT 5§

3. Hy ¥ 3ty caret & fg-uraer &
Ieaad wafadar nsas (MLE) 1.49%)

4. Ho & 3ela, el 3 & =¥e 98 3R«
¥ 30 vF T TR FT R, SHET
WAFAr &1 MLE 2.49e 49 &)

113,

e

In a football league, the goals scored by
home teams over 380 matches have the
following frequency distribution.

Numberof [0 | I 2 18 (4 ]'5
goals

Frequency |92 | 121 |91 |50 [19]7

113.

The average goals scored by home teams is
1.49. We want to test

Hy: Goal distribution is Poisson.

Based on observations the value of the y2-
statistic for goodness of fit is 1.27. Given
Xoos6 =164, XG55 = 1.15, G056 = 12.59

and X§_95_5 = 11.07, which of the following
are true?

1. Hy is not rejected at 5% level of
significance.
2. y*-statistic has 5 degrees of freedom

3. Under Hy, the maximum likelihood
estimate (MLE) of the rate parameter
of Poisson is 1.49

4. Under Hy, in a game, the MLE of the
probability that home team will score
at most one goal is 2.49¢ 49

SiAHT ¥ = X + ¢ W ooy, s@
Y1
Yy
1 x=(Ga))

Yy = aur

nxp

B 2
ﬂ = l 3‘], E = 652 ?l
By e

E(e) =0aur D(e) =a?l,,,p<n.

A FXTxp=x"yFr g f & e A

T FF-F TG B

. Ifg CTp 3w &, @ CTF #1 AssaA
Y@w 3a@ad wwes (BLUE) CTf &1

2. gfE auwr A A SRAX)>p g oa
a3l ¥RF T Bad JHAAT gl

3. 3R sfa (X) <pt @ T WE@H
Grae T helel HThaArd Al &l

4, ol FAFET EEH
(v=xB) (v —xB)/(n—p) ¥

Consider the model Y = X8 + ¢,

Yi
where Y = )’z » X = ((xtj))

n
€1
i =
{}: i 17 €= ;|-
P En

E(e) =0and D(e) = 62l,,,p < n.

Let /8 be the solution of X" X8 = XTY.
Which of the following are true?

and
nxp
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I, If C" B is estimable then CTf is the best
lincar unbiased estimator (BLUE) of
c’p
All linear parametric functions are
estimable if and only if Rank (X) > p.
3.  IfRank(X) < p then some linear
parametric functions are not estimable.
4. (Y=xB) (Y —XB)/(n—p) isan

unbiased estimator of 2.

-

A & X, 9 X, Tad Ao 9t g
fSad & wAF &1 N(u,0?) e §, i@t
HER02>0F &1 fF 0<0 < 2naur
A=(coso 5“”).:41%%1:

—sinfl cosf
(V. ¥2) = AX . X = (X, X,)" & wry| fars

Fuat 7 F FA-H T 87

. Y=Xdeq #, Il aur 77 I}
p=0 %

Y = X sea1 #, af% aur 5 3
u=0,8=0 gl

3, Y, Y, mEEEA gl

4. Y, Y, GeEErOd g §ahd ol

rd

Let X, and X; be independent random variables

each having N(u,02) distribution, where

HERG?>0. Let 0<6<2t and A=
cosf sind = £, =

(— sinf cos-ﬂ)' Rut E=(hik) = a4

with X = (X;,X;)'. Which of the following

statements are correct?

1. ¥ =X indistribution if and only if & = 0.

2. Y = X indistribution if and only if
p=0, 8=0.

3. Y;andY; are Gaussian.

4. Y and Y, may be correlated.

A B X, du X, & ®W\EEA N,(0,2)
aefRes W g, afd (2) =p & a¥( A
5 AUF pxpFAAG HYE & S 7
e, Ut A = A ¢ B syl # #9-8
[ &2

. XTAX, ~xF

2. XTAX, + X3 AX, ~ 2t

115.

116.

116.

3. XTAX; + XTAX;, ~ 2x?
4, XTAX, + XJAX; ~ x2,

Let Xy and X; be two Li.d. N,(0,Z) random
variables with rank(Z) = p. Suppose A is a
p X p symmetric matrix of rank 7r, and
A* = A. Which of the following statements
are correct?

I, X{AX; ~x?

2. XTAX; + XTAX, ~ 232
3. XTAX, + XTAX, ~ 257
4. XTAX; + XTAX; ~ x3,

yrHg N vw uftfRg wafee ov faan
gvRer yiowus gfga ufdaasa wome
(SRSWR) & 3idsid &1« & 3@ n &
yfdesl & aum w3, ufdgd @mew TR
wRa aefes 9@ee n F 3IER 9T, el
gfaed 4 w4 & wcds & SRSWR womeh
ZaRT A9 faas & 3 Eee S
g 7 & ufdey amw T, B oa@
ga@or(Ty) = won(T,) & @aue  §d
et & & 3ugeEd yidey Hla-d g2

l. ¥R ITATT A 8
2. ¥ IETHAE @A gl
3. TOX TS ®AA Bl
4. TIX TEIOT HHE gl

Consider a finite population of size N. Let
T, be the sample mean based on a sample of
size n under simple random sampling with
replacement (SRSWR) scheme. Let T, be
the sample mean based on a stratified
random sample of size n where the samples
are drawn [rom each of 4 strata using
SRSWR  scheme under proportional
allocation. Then which of the following are
sufficient conditions for Var(7;) = Var(T,)
to hold?

Strata sizes are same
Strata totals are same
Strata means are same
Strata variances are same

A
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117, 9r=e by, k AgFa tF Fdfod 30T @3 L.
HAFeTAT (BIBD) 9t fa=aiy, Sigiv 39aRt &
US @HeEd # # b WST A TAF F k IUER
g, 3fPFegar F gd® IR r R AT g,

gt @ > 0 & fav vh FHHA Bl B
welt a > 0 & U s gHATT Gl gl
F6 a >0 & AT vk add=T vo g
gﬁycr){)a?ﬁ?fvwgmm;rw%l

B2

=

aur 39gR A g oSS A §R oufea @ §

YRAF W3 # W sTARt B o3EE I 9w 118. IE?UI[IJpoge the r(;n;ijolntl v;trial?ie.;( hatsl the
ollowing probability density function
wear @ wReld wE ot an S S
" 3 =1, ={x=u)%,
FfWweuaT s S 1 @ = feeuAr f(x)_—_{“(x‘”ﬂ)“of ST Sl
; B,
F fow e 7 9 =la-a @er §2 ’
where a > 0, —c0 < u < oo, Which of the
I, dg & BIBD gl following statements are correct? The
2. 9% 3TUR (b —r) IR QT B hazard function of X is
3. 3R FI Ud e UF & w3 H . anincreasing function for all & > 0
(b—r+ A)ax aar & 2. 4 dfzcreasultg functlfm fof a?l. a>0
s 3. anincreasing function for some a > 0
: 4,  adecreasing function for some a > 0
119. =8 §&E 9 fagn:
117. Consider a balanced incomplete block design
(BIBD) with parameters b, v,r, k, A where each 21 +3y, +5ys 4y, By +ya < 1,
of the b blocks contains k treatments out of a
+y; <1, <1, <1
set of v treatments, each treatment occurs r Y2 s Y3+ Va Ferth
times in the design and each pair of treatments aar y; =20, i=1,234
occurs A times. A new design is formed by :
replacing all the treatments in each block by its & HHE HAFAHIFT B FFead A §
complementary set.  Then which of the >
following are true for the new design? b B ]
n
I. ltisaBIBD e e
2. Each treatment oceurs (b — 1) times 3.0 7% WA A1 3HA AR
3.  Each pair of treatments appears in the 4. 7% WA AT 38 FH
same block (b — r + 1) number of times
4. bk=vr 119. Consider the problem:
Maximize 2y; + 3y +5y3 + 4y,
118, w5t fr arefeos @ X fer s slisGELE

Helcd ool (W@l &
- L fate— W e~ =% x5y
fe ={ , s

Sel a>0,—0< u< o gl [ Fyar
H ¥ SIT-7 W &7 X &7 AWH Fad

n+ysly,+tya<ly; +y <1,
Vatyi<1and y; =20 fori= 1234
Then the optimum value is

1. equalto8

2. between 8 and 9

3. greater than or equal to 7
4.  less than or equal to 7
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120 7 5 (x0,%2,%3,%4), %1 + 2+ X3 + % 120. Let (x;,x;, X5, %,) be an optimal solution to
&I FIAHIOT AT F E &, Ayt the problem of minimizing
x; +x, = 300
Xy +Xx;+x X
12+x3250{] 1 2+ 3+4
subject to the constraints
X3 +x, =400 A

x; +x, 2 300
X; +x3 = 500
X3+ x4 = 400
Xy +x;, = 200

x,?.O,szO, x320,x420.

X3 +x; =200
X 20,x, =0, x3=0,x; = 0% 3N

e it x; & AT A= i @ FiE
Haeq AT 7@l &7

:;' ggg i ggg Which of the following are not possible
: : values for any x;?
1. 300 2. 400
3. 500 4. 600

[ FOR ROUGH WORK ]




