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‘N & 3Rt T T O "EEr § o e &
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

I 2 7

3.8 4, 9
.afc”:P+:—2=1uﬁQ+%=1aﬁ PQR frerelr
%0

I =1

2

3. =2

cannot be calculated

. 5w 3P F 5 @ R B s ¥ 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

.aﬁzz%ﬂtmmfiﬁmﬂgﬁm@mn
R |7 4T 2 HET afEn 97 24 ¥R &
HST (Y& W) FAE AR F fFamw B
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AR ST § a9 FAug # ARIEGER i
9T FT ErRN?

1 1
I = 2: =

2z 8

e 0 4
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 =
R faer 3 TE g@m & FW W@ R e
ISl FT HATIGHT 87

|6

D

B

4, TFHAT JEHAT

A 4m X 4m floor needs to be covered by
tiles of size 2m x 1m. TFwo diagonally
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opposite corners of size 1m X 1m should be
left uncovered. How many tiles are required
to complete the job without breaking the tiles
or overlapping them?

l. 6

2. 7

3. 8

4. Impossible to cover

. afk 42 - 26, 71 - 78, 33 = 16, a9

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

. U ZHFEER U&F WIge T UH Hiar Rs 27 #F
Ugo UATESH FL Uk HIUT U TS 9 Rs 31 A
ZEY UESH HI AU TH 97 U9 TH F5e Rs 29
# A WEF F oAU ¥, aEgI F qog of
ot & §| e # @ F-ar e wd 82
1. @t 3 9 wad adan &

2. & F wEw TR HE &

3. @t F @ v A &

4. ggrer @ R T e

TG T IeIT-3A Hedl IS g

. 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 o A NS o ¥ FEH WER 93 wae
ged d5df HR 5H ged & ey UH Wew w8
#sﬂwaﬁmlmmamaﬁaﬁram

1. a/mfi 2

a
3. o 4.

Y
a /\[f

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?

LS 2. %
a
S 4 S

F¥ # 5w ¥ FEEm S Fde fr oo S
TR A § a1 8 FRee 3 @ Frfey

agua & AR # 8 Relder & afy @ Toar
a5 e ¥ B W oW A

Fratery freelr gy &7
1. 2 T 2. 1/3 &
3. 2/3 faaT, 4, 1/2 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 3t C &7 RAfde 3w & 3T s A
famd yEr Ser A §:
A B €
+ A B i
+ A B C
(AN () G

ar A, B3R C & AT FL
I. A=3,B=4,C=5
2. A=2,B=3C=1
3. A=5,B=1,C=3
4, A=1,B=8,C=5
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10.

11.

11.

12.

A, B and C are three distinct digits. If they
are added as below,

B
B
B
C

j
o> > >
lipieNs)

val A, Band C

=
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PTaTS on

I [T W U HEH aUa aren TE v
7% &1 0F gul geaR 9 S dan e
g HT IeT 15 A s geeh 9 F §O
Fa¢ W Rua & =gt &1 e wag @4
T F AR A e B ey wear & Fw S
S A T gER? (P A R TR
40,000 Rp#Y. &1 =afFaal & dar 1@ 2 AR
% dra )

L. g&r

2, &

3. A e R S e

4. 1.7 X dar$ | F7 ad FFA 2l

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 @ v @HE K, LM, N 3t P L
Y FaT g 3H A §EQ d9r gl M ON# &=
afrT K & aar 81 M3t Paas 33 & &
aur P, K & @am &1 N 3R K @9+ oag & &

12.

13.

13.

14,

14.

preep
3R K, P @ Bl ¥ Freet st # & e
P.M & o &
N37 & a8 o ¢
NPasgAasre
NK&sadasg

da L3 D -

[, 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

+. Niselderto K

a7 HiAE 4T Qliel &1 quEEd 3a9 A9 F
aUEy § ar 3d% J9F F1 AT 47 gen?

I. 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 o4 UG & Ao A RE-RY aw wwed
(TEA) §T { o A & n MATHR AH 6T T2t
¥ oS gl 3% S oo w9 @ Rua S
a’rﬁu?-‘f'gtrm'srammrm?r%

l. dan 2w o PR =&

2. dad ng&ET @ AR

3. d W PR #8 W nw R

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
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16.

16.

independent of both & and n
dependent on both ¢ and n
independent of d, but dependent on n
dependent on @, but independent of n

B D —

TS AEHRT A o Fofoar gwd B S oh
20 8 SgEr Aafadl d@a7 9| a; AGHRT &
mﬁm#wwmw,mw
F N9E # FH ¥ FA o Aofadr gwdy, @
TE ay AGIRT F 398 F S 20 AafAA
ghsl|  Fel fhae Fafaar gesr adi?

l. ay+a,+az+ -+ az

ay +2a2+3a3+”'+20a20
20(a1+a2+ﬂ3+"'+a20)

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

S e S

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 a
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

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

2, a; +2a;+ 3az + -+ 20ay,
3- 20(&1 -+ az + ag' i P azq)
4. 20(a; + 2a; + 3a; + -+ 20a,,)

gfe NETI4 vg NETIS g 30 &1 o
eard & w39 99 = 157229, a9 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.
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Udh SdahR e & |6 FUET et #F oFer
ST £l S Fe & AU FH A FA7 Faer ax

3H @rer Ara?
I. 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 so?

1. 9 20 13

3. 8 4. 5

UF FIAHET & g (1 x 1 x 1m?®) mos &
e RRaaR weadr f@ser g1 R[s = aisd

- §Y, 20x20x5FIA° B afEwa Rraeh ofa

FIEY T T@EAT 72

& )

G
1, 200 2. 300
3. 400 4. 500

The diagram shows a cubic block of marble
(1 x1x1m?) haying 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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19. 1. Two students have scored better in Pre-

=11 Ph.D. than their M.Sc. exam.

. 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

40 50 o 70 80 90 100 maximum in Pre-Ph.D, exam
% of marks scored in M. Sc. exam

238
|
)

=]
(=]

w
o

w
o

[
o

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

-
o

q@p;i wdem # 10 ﬁ?(mzrdf %_mﬁ: 20. R 7 gl B # sin(A)cos(B) +
ST SAE ST M. S SEIRTE S5 R a0k cos(A)sin(B) FT HIa FT &2

A E e A 3w Em 2

1. 2 fag@fdat & g3-Ph.D.gflem # 2
M.Sc. afierr v e g HF T &
2. 3 Rearft Pege qd-Ph.D. adem &
50% 3% gread fFd 378 M.Sc.
e & 3= gfawa 3w e R € -I B
3. 2 Remi@at  9d-Ph.D. @ M.Sc.
eI 3 W SRR s e E L =1, 2. 4l
4, ag Taegrdt s M.Sc. gfism # 3 +1/2 T

waifs 3% md frh 3u% & -
Ph.D. gltem # o gaifs Hs 3 § ) . .
20. With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
19. cos(A)sin(B)?
80 ] = —
70 e —

A

-t

50

49

20 = B
10 —

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

40 50 gp 70 80 90 100
% of marks scared in M. 5c. exam

Pre-Ph.D. exam score of 10 students are
plotted against their M.Sc. marks. Which of
the following is true?
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21, L=lim,.o -‘,;.a’r
. L=0
2. bi=1
3. 0<L<o
4. L=
21, L=limyse % Then
I =0
2. L=A
3, 0<L<w
4. |[E=on
22. HTHA
1 mn
ay = (1+(-1"3).
oy faart) &
1. limsup a, = liminf a, =1
n—oo i—+oo
2. limsupa, = liminf a, =e
n-son oo
i = Titi —
3. ll:‘f;lp ay, = llﬂmfan ==
4. limsupa, = e, liminfa, = &
n-sm n-—oo e
22. Consider the sequence

) mn
an = (1+(=1)"2)
Then

. limsupa, = h}mt{gfa,, =1

n—oo

2. limsupa, = liminfa, = e
n—+m dizn

= iy CI. 1

3. limsupa, = liminfa, =~
n-e (ki £
i’ e~ 1

4. limsupa, = e, liminfa, =-
n—=o n—oo e

23.

23.

24.

24,

25.

a>0 F f@w, Soft

Zalnn

n=1

L b=a<e 2. O<a=<e

3, 0<ag<= 4. 0<a<?
e -4

For a > 0, the series

o]

Z aln n

n=1
is convergent if and only if

. 0<a<e 2 S g<ie

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

A LR - R sg8 afenia &

_ﬂ% afg x# 0
f(x)~{1 B o
ar

f wad 7E g
f ¥ad § 9{q HawheAd dal g
f HaFaEA Bl
f aiEg el 2

G LN sk

Let f: R — R be defined by
=2 if x#0

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

1. f isnot continuous

2. fis continuous but not
differentiable

3. [ isdifferentiable

4, f is not bounded

prepp
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"= R

A= {n €N:in=13n% AT HHF UGS 2
IA3E )

ey 6 €4, 10 ¢ A,

AT B S = peq & AN
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26.

26.

27.

9
1. A9RfAT 2l
2. SUF 39l Aol g
30 5=3
4SS =5
Let
A={n eNin=

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

Let S = Tneq —. Then

I.  Alsfinite

2. Sisadivergent series

3. =3

4. §=6

T =1 & BT f(x) = xe
x €R. T ITHFA {f,} ¥

I, R UHEAGT: Hiaa

2. R% ¥ed 3q@HeEl & fav
UshEHAT:  ATHAT

3. 9REE U R THEHAT: A6l
T

4. 39REg waaTr FT TH St

Forn > 1, let f,,(x) = xe ™ x eR.
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

At BF AT 4 X 4 Heqg ¥ AW RROA
&1 o= gAfee N(A) &

{(x,y.2z,w) e R%: x+y+z=0 x+
y+w=0})Ldar

faw (¥ @afte (4) = 1

faa (¥ wafee (4)) = 2

HfE (4) = 1

S ={(1,1,1,0),(1,1,0,1)}, N(4A) Fr
U AR gl

< e

27.

28.

28.

29

29.

Prepp
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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)

LRI

A & A T B aredfas egchaoig
3eqg & a1 AB = — BA. ar

R (4) = 37 (8) = 0
o (4) = e (B) = 1
R (4) = 0, 3 (B) = 1
G (4) = 1, 3@ (B) = 0

BN =

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 R A TF nxn FEEEA IETE §
HATEOE AT Ay, 0,4, F A AR
&=

X115 = /g |2 + -+ |2, ]2
X = (xy,:.,%,) € C*"&F Rl

AR p(A) = ol + A+t AR

supyx,=1 lp(A)X|, 38 5= &:

max{a + ayA; + - + a4t 1 < j < n}
max{|ay + a14; + - + @, A : 1 < j < n}
min{a, + QA+t a, A7 11 < j < nj
min{|ag + a3 4; + -+ @, | : 1 < j < n}

s e

et 4 be an n X n self-adjoint matrix with

eigenvalues Ay, 4,.

Let |IXll; = y/|xy|? + -+ + [x,|? for
X = (xy,+, %) € €.
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Ifp(4) = agl + a;A + -+ a,A™ then b L A
i 31. LetA=|1 -2 0| andlbethe3x3
Supyx|,=1 lIP(A)X||; is equal to 0 0 -3

identity matrix.

L. + @y d; + e hl< = :
max{ag + @y d; + -+ andfi1 < j <) If64~1 = aA? + bA + ¢l fora, b, ¢ € R

2. max{lag+a A+ +a At 1<) <n} then (a, b, ¢) equals
y e b etz 1)
3. minjag+edj et adf i l<ji<n
{ 0 14 nhj J } 3, L1, 2)
4. minflag + a; 4 + -+ @A} : 1 < j < n} 3. (4 1, 1)
4. (L 4, 1)

30. &= & p(x)zax2+ﬁx+}ft'ﬁ1'a§‘1?(%,
S8l a, B,y ER | xy, €ER & fFzag | 1 1 2

A 32. ?H'I?-“rﬁ?Az[l -2 5].#{‘4;
Ni= {(a,b.'{.‘) € R3:p(x) = alx —xp)* + 95 SEl Son

b(x —xy) + ¢ T x € R& faw). B
A S& yazaEt fr wE & l. —43,-3
. @ 2. 431
2. 1 3. 4,—4+13
3. w1 ¥ ¥fow wg R 4 4-2+2V7
4, 339R@AT
30. Let = ax? + Bx + y be a polynomial, 11 2
bR EG el v PR 32,7 LetA= [1 —2 5 |. Then the
where a, ff,y € R. Fix x; € R. Let . 2 5 -3
§ = {(a,b,c) € R% p(x) = a(x — 25)% + eigenvalues of A are
1. —4:3,—3
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 Unit-2
i 0 2 : ; ;
31, At A= [1 = 0] qurl U 33, @ & C & 7ufg | $Ra & I
o 0F =3 Fr C Afese wwar & ar
3 X 3 AcHAS TG & 1
IR 6A™ = aA* +bA+cl, a bcERF ﬁfll+z+zztzdz,
e ar (a,b, A L& .
(2 ¢ 8T e C & WA aad o smar
1. @1, 2 1) ¥ =9 gHE &
2. (1,-1, 2)
3. 41,1 i 0 2o
4. (4, 4 1) 3 2 4. 3
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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

L] 2.
3o 4. 3
=1 Aofr
[ =) logm"
n=2
o Rt Aol £ () A R few g
1. 0 Zet | Ll
e RS 4. o

Consider the power series

f@):jikgouxw

n=2
The radius of convergence of the series

f(x)is

beg A0} 2
3. 3 4. o

el faws quiiss k> 1 & R as & F
w3l e A wowT [ H AT §
GlIED

fx) = |x*| 7 x € (—-1,1) & Ru ar F
$r IorHFIETR §

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

o led B —

prepp
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36. #t & 2z, €C F v faga guiey # f

36.

S

38.

grarafhes &1 98 & 99 ) R

fordere: 3RwRE glar &, 89 50 st

qg'vm%‘ﬁ:
l.  f¥HRE
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
o

> £ )

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 )
3 3

F=
~
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38.

39.

39.

40.

40.

12
The remainder obtained when 162916 is
divided by 9 equals
PR 20 2
3 3 4. 7
41.

q9E I Clx,y| # orsirar
I=(@x*+1,y) W o) B suaf F @
HIA-AT TET 87
l. | v& 3reass aursrae g
2. | UH IS AUSEA § W UF

sfeass Iursadt 7@ 8
3. 1 s 3fEuss qureEd § oig

AT AU § AR Bl
4. IF @ UFH Y UG 8. A 41.

& 3fRTss aurEEd Bl
Consider the ideal / = (x* + 1,y) in the
polynomial ring C[x, y]. Which of the
following statements is true?
1. Iis a maximal ideal
2. [ isaprime ideal but not a maximal ideal
3. I is amaximal ideal but not a prime ideal
4. I is neither a prime ideal nor a maximal ideal
HAA fF 1R > RUF Had A=ATET 2 4
TEN FUA FT oAl
. fofEg &l
2. f@ yfafde. R &1 Us fga suwdeada ¢
3. R & w3l aReg syeH=adl A & fav

f(A) ez ¥
4. R & @l Hed IwaATadl A & fav

f7 (A) w&d R
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 4 of R

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

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

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

. x(v2) €[0.2]

x(vV2) € [0, ]

«(2)el2 7]

x(V2) € [10,)

[

£ L

Suppose x: [0, ) — [0, ) 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
x(V2)e 5 7l
x(¥/2) € [10,0)

- —

- W

u(x, 0) = g(x) & 3ha, 7fds HaFa
HHEFTOT

Uy —xu,+1—-—u=0x€R, t>0H
GRS

L u@xt)= 1—e (11— g(xe"))

2. ulxt)= 1+e'(1—glxe?))

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

The solution of the partial differential
equation

Up—xu,+1—-u=0, xR, t>0
subjectto u(x,0) = g(x)is
L u@xt)= 1-e7t(1-gkxe"))
2. ulxt)= 1+e'(1—g(xe?))
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43.

43.

44.

13
3. ulxt)= 1—et(1—g(xe™))
4. ulx,t)= e *(1—gxe"))
A6 % u e C*(B), R? & B & aitan
8B H Au=f
qar @B U au + Z—I’i:g, a >0,
Sl B &7 3% ded od n g, H AR
FIAT &1 TR OF gl T Hi¥dad ¢ ar
. a8 R Bl
2. IUTY4: a1 &9 ol
3. g & & &l
4, HINFAGT: &% & &
Suppose u € C2(B), B is the unit ball in
RZ, satisfies '
Au=finB
+ o dB, a>0
au+ ——=g ‘on ; A
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 o = i ., i
I R A s~ B = oy
15 =5
G 3R
2EEEY e =
% K@ A= = B= = C=—.
2 ot : S Sl e
B chefae) i A= ﬁh’B_ i
2
C= _ﬁ'
5o ; =0 o ER o e
4, hf'(x) IfAFEE'B-EK'C_Eh'

44.

45.

46.
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The magnitude of the truncation error for the
scheme

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

2 spoa e S me B
L K@) if A=—=, B= o,
2
2. RIME) if A==, B==,C=—.
: 6h’ 2k’ 3h
2l & __i —i
3. B if A== B= o

2
==
3k

2 e ; s B S e
4. hef"(x) if A= sh*B_zn’C e

Gl
[u € ¢1[0,1] AT w(0) =0 aYr %%}J{lul = 1}

F @t W[ (' () dt 1 e g A
&

1.c0 2% )2

4. 2

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

{u € €*[0,1] such that u(0)
=0 and max|u| = 1]
[0.1]

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) 38 ¥7 &

e =1
Tl

Fiehd
[N
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46.

47,

47.

48.

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

I, =1 2510
ha 4. 2

fhelt ve s ot we g O Rudsfa

&au O& g a5 aed aa 3wt ad

&% 5@ & He gt wAe §) A g

® gole & Aifgw

1. =% gRAmr & FHoly afg & gy

2. 3max afEmor & o @fy & g

3. 3R FONF AT W W Fofim afy &
|y

4. 9T HORT H@39T U W Pl afa &
|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

I.  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

B a & tF RFa Mo W aFed F 3T
AW, GAT m & T FT H Hgfase
R T I des R Eun) e gl
w6, p, F IGAE A GEA 6 riEr
FEATUT F FIX ATIT AT &, Ao f&ar Siar

&

(8 ma[%(gz-i-tf}zsinzﬂ)—gcos&]
2. ma E (6% + ¢* sin? @) + g cos 6‘]
3. ma [%(92 + ¢* cos?6) + g sin 9]

4. ma [% (62 + ¢? cos? 8) — g sin H]

Prepp
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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 4
3. ma E (62 + ¢? cos? 8) + g sin 9]

4. ma E (82 + ¢? cos® §) — gsin b‘}

49, uF FFY #H 40 Hfea wrer AT gur 60 3fFa
Fa g Fl 9 @ gefRowa: twus I1E
ife, T gAY &, 9} @A 9 € aw
%, S % w3 9 S’ A REe J
fAsrell =Y e g A oFRr o f
wifdear §

L Y100 2. Yo
3. 3/5 - | 2/a

49. A box contains 40 numbered red balls and
60 numbered black balls. From the box,
balls are drawn one by one at random
without replacement till all the balls are
drawn. The probability that the last ball
drawn is black equals

L Y100 2. Vg0
3. 3 4. 2/

50. X, X, ¥Eda: @ayl FAES: &
IefRos 9 § Baer 39 gaca £ 71 |@n

fs @ xeR & AT f(x) = f(=x) &I
et et & @ s w8 872

I qﬁaa‘mﬁi(}{l-k e+ X)) 208
2. Fhawle BiRgad - (G + -+ X,) >0
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50.

S1.

51.

1 \ 1
3. P(=0h+ 4 Xy) <0)~ >

4, YRLX ¥R
@dr gl

L (=DX, wAW deT

X,,X,,+ 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 + 4+ X,) — 0in probability

2 i(}“ + o+ X)) — 0 almost surely
3 1

3. P(E06+ o+ X) <0) -

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

Wﬁﬁ?mtﬁﬁwﬁm

# N, Afese Far g1 A= &F (N} TS
carat gfwar &, digar 2 & wr) gEs &
d W & gy Fe [20,30] # SF-8F
5 geeArd ¢, $EH GUideY WIidear #41 §
fF @wFw FIa [15,25] & S=EF UTH

g 47

LT =
L =e 10 2. 202
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

1. -37-2-3‘1” 2. 20e 29
10° -30 g 2
3. 5!e 4. 5

52.

52.

53.

Your Personal Exams Guide

| Exams Guid

Ul Helcd
1 i
T T Aefoed 9 Xaay &l

—wm<t<oo® fav ——X:Yﬁﬂ?ﬁ- FeeT

zwa fr s ©l

] 6 1 5 6 1
o 4+9t2 Yo 9+4t?
3 1 35 TuT
3y = —== qen e
m 1+9t* o 9+t?

X and Y are independent random variables

each having the density
11
Then the density function of %? for

—oo < t < oois given by

—o0 < < oo,

6\ 1 [
L. T 4+9r2 2. T 9tat?
3 1 3 1
3. T 1+9t2 4. T 9+t?
A & wfAsar dea Ged
g¢ B-1_,-x8
faeray=lrg & ¢ @ ¥=20
0 b A 6]

9>0$m.gwwmﬁﬁmmw
s aefes gfaad (X, X,hn= 28I
@ 6 @ 3mel R s

1. & yfeaca 8 gl
2 ot
3. ol

Ty x=%)2

n-1
4- E?’:l(x;—l:l: %I
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53. Suppose (X, X, n>2, is a random 55. A& R X AeT 1/1%F vs @araidr dee
?ﬁ;ﬁ; ;L(::;ltit:s distribution with probability & Breen o vw Ao g ¥ ot
' o0 AT UH 99 S, GITAFT Telca Bele
N o B o - L
f(x; 8) = {r®) Tt SR ,(A)_{Ae“" P A=0
0 ; x<0 SNEIEg, G g0
with 6 > 0. Then the method of moments .
estimator of ¢ & Y @ @ I w1 e & wed
1. does not exist # 1/ a5 HFAF §:
= mn
2 e Lo R
X+1 X
SN TS X+1
B, (—-X)? 3 X 4, e
= n—1
4 S

55. Let Xbe a random sample from an
exponential distribution with mean 1/A. If A
54. @& & 6 > 0F v wfdwar wae has a prior distribution with probability
density function
~&=0) jfx>9 -
flx8) =18 :{Ae i A>0
{ 0 g g(4) B i d<h
Iad deot § Asrer 7141 v gfagd,n> 5 ! . .
FRT Xy, Xy, X, 21 0 & BT then the Bayes estimator of 1(2 with respect
to the squared error loss function is

fareareTar e
In 4 In2 1 < i e
[m‘in{Xl,---,Xn}—"T, min[Xl.---,Xn}+—n— * S o x
&1 faRareyar o gl 3. X 4. %
B b 2 N07S
i 56. If@w @iferda gtae
3. 095 4, 1-~2—n
Yip=ptTpteEgy =12 way j=
54. LetXy, Xy, X, forn =5 be arandom Ll
sample from the distribution with probability W et SEou I &, v SaAd dur
density function i
(x—8) if 0 ua TRAHTe: N(OJQ’.EZ), s Ci %» Eij
; S e ifx > : : .
[Gif)= {0 otherwise AT YT HAAT FHAS: N(0,02) F ®Y
for 8 > 0. The confidence coefficient of the #d dRg & owlt i gw j F v
confidence mtf:wa[l I T, TUT & T@EF §1 A T B i 3TER
% n4 2 ; n2
[m[n{le'"nX‘n} —T! mIn{X‘lJ"'JXn} +T] =g gHTT T %' ﬂﬁ ﬁ;
for @, is -
- Sstomh 5SS treatment: Sserror AR 3“ ot
L. 05 25 0:T5

. FT W,gmwﬁmuﬁw
i ki H g aur 3R gt & dereer §
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HD:UTZZO dTH HJ:O'-E)O
& qdaor g e wwAl A @ Sl
ey g 87

1. @it & Qe & GauiAaT ¢
SStotal = SS treatment + SSerror

57.

2 Sserror~62x2n(a~1]

SStreatment

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

n(a—1)

4. E(SSerror) = nla—1) (6 + no?)

58.

56. Consider the linear statistical model

Yij =0+ T+ &
1,2,“'.”

t=12,--,a; =

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

the it

N(0,0%); t;ande¢; are
Note that 7; is
effect.  Suppose
Ssmtuhss treatment: Sserr'or are total sum
of squares, total treatment sum of squares
and error sum of squares, respectively.
Totest :Hy: 02 =0 vs Hy: 2 > 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) = nla—1) (6 + naf)

~ 1n(a—1)

57. @R R (X, X,) aRR SAER do &
HAFOT & & E(X) = E(X,) =0,
VX)) =V(X;) =2 aar Cov(X,X;) =
—1 & @y| IR
B(x) = =" e I2dy &,
dar P[X; — X, > 6] 30 @71 &

S/08/RSC/17-4 AH—2

58.
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1. ®(-1) 2,

3. @(Ve) 4.

®(-3)

®(-V6)

Suppose (X3, 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 aren 9RfAT wHfe & 3H" 2
& Uw yfaesl P fr s w REni
gfaadst Al WA & U A
oif&ar & 3UEET A qAENE & HA
gfoaaa & Srar 81 A=fda 39 #19
Pui oo TR RA A & pi=5, 0=
1,410, p; ==, i=11,-,20.
fasrel it grase sHEAr S g
e 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
. 1

measures py, -+, Py are given by p; =,

i=1,,10, p; =4, i =11,--,20.

The expected number of distinct units drawn
is

83 157

L. 80 2. 80
17 31

3. — 4, —
16 16
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59. I} z& I =t w¥=wegan (LSD), F & x = (X3, Xz, X3, Xy, Xs5)'.
. Using the revised simplex method with
=l #= www 7 sy w19 g p
halh current basis as Il 1 J which of the
IffF e § e
following statements is correct?
I. v LSD LTl ; bl
L 1e next entering variable is x¢
2. @& ‘i“ﬁa: W HRFeTT 2. The solution corresponding 1o the
(CRD) W{g v& LSD =i current basis is optimal
3. U geedied @ HEeSAT (RBD) 3. The next entering variable is x,

: 4. The next entering variable is x
W @& LSD éi = .

4. & Hdfed 3T @3 FiBFeTa
(BIBD) 93 @& LSD #igf|

49 \PART 'C’

59. 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 L.SD 61. A= & «=0.10110111011110--- T &
s, 3R 10 7 [ Eé % aaRE
60. If@% wawa wEe (LPP) W R e g, Ui, a ® onth 3w 1 R, o4

o n S 1% v A ad § W
: al 38 A =T Bl e A @ el @
A=l 5y 5 5 a4 1S FHAt B A

c=(2,-1,1,-9,0), aur I. avs 9R#HT H@ET B

ctx 1 =gAEor 9fddy Ax = b, x > 0. i@

x = (X, X3, X3, X4 Xs5)' € F 3NT H 2. aU& JORAT d& B

Wi e R, afve s 1] 3. W it > 2% R W w quils

& 39T Z@NT IR S arer aer s T>1W3-lﬁ?ﬁ§mﬁ7 <a <ﬂ'ﬁ”“

@ & & slaar 22 4. ammmmmaﬁm

1. 3FTEr 943 Har 91 X5 %] 61. Let @ =0.10110111011110-- be a given

2. Ofdd IR & W99 g9 35¢aA &l real number written in base 10, that is, the n-

3. 3G WAY FAT 9 X, 2l th digit of @ is 1, unless n is of the form

4' ST WA AT T ; 2 EE*D _ 1 in which case it is 0. Choose all
3 3

the correct statements from below.

1. a is a rational number

2. a is an irrational number

Minimize c'x subject to Ax = b,x > 0, 3. Forevery integer q = 2 there cxistf an
: T+

where integer r > 1 such that =SS

A= [ 1 ] b= [ ] 4. a has no periodic deumal expansion.
0 —1 —2 —3 1 1

c=(2,—-1,1,-9,0)%, and

60. Consider the LPP:
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62. a,b eN& T, A 64, FE ™ f(x)=tan'x, xER A

dn—()u>ab . & x & PUupl)f'(x) =1 gau=

(&) FAT GHT Uk FguE px) F A B
F fav, W faan) B st & & a9

2. mfrmrwqyﬁaﬁnéa%@f(’”(ﬂ) 0%l
S s (£ (0) Jsrafae 8
I. {d.}a@wm b & @sh 7= & favw 4' £ (0) = 0,78 n & frw
HPaRe g B ' =N
2. (d,} 3@eRa @iar & IR a <b 64. Letf(x) =tan"'x, x € R. Then
3. dn) Al § a2 =b %) 1.  there exists a polynomial p(x) satisfying
4. {d,} 3T8RT &1 ¢ 3 a> b 7 p(x)f'(x) =1, forall x
2. fU(0) = 0 forall positive even integers n
62. Fora,b € N, consider the sequence 3. the sequence {f ™ (0)} is unbounded
(n) 4. fO)=0 foralln
— \a/

du_(;:) 65. #rf W aneN, xER*ﬁvfn(I)“m
forn > a,b. Which of the following el T H A $1;r-1§‘ a 'ﬁ‘?
statements are true? Asn — oo, 1. [0,1] 9% f, e & daq Gelw aw
1. {d,) converges for all values of @ and b AR B &1
2. {d,}convergesifa <b 2. [0,1] 9 f, vHuHEG: FHART gar &1
3. {d,}convergesifa=>5b 3. E- 1]‘1’4: [ THEAG: JFERT gar 1
4. {d,}convergesifa>b

4 iy [y fu@dx = [ (?!i_t.l; fa()) dx
63. A9 ™ {a,) awqgafs HEAEPG F oS

FeTE g X —a, ql<o @ 65. lLetf,(x)= 1+22tor:nEN! xER
HFATYE  &Er o 1
TR A A B anx”, Which of the following are true?
x €ER #FTd & b
1. f. converges pointwise on [0, || toa

1 R 93 a1 sfr aghi continuous function

2. R 9T @91 2. f, converges uniformly on [0, 1]

3 ‘1) AT Y R GEeaT W 3. f. converges uniformly on [ 1]

4. A (—1,1) I 4 limp ) fu@dx = [} (lim £,(0))dx
63. Let {a,} be a sequence of real numbers 66. gR neN & RAT 1, = fo (1+:)“ :ar

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

l. && » & AT 4, &1 3Raa a8 San
2. Wadh v, F1 3= & aur

1. nowhere on R )

2. everywhereon R A IIREE &l

3. onsome set containing (H‘l 1) 3. & n% fow A, 51 3o & o e
4. onlyon(-1,1) ofEg & 5

4. lim A )Y* =1
TI—00



www.prepp.in

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

HHFTOT

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)= ayx? +ax+-+axi, R
fear Smar & Sl x = (Xp.xg, 0, X,) AT
F H FH & @ FCIGW &1 O & Tg
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.
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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
JxZ+y?
ar S zue siafasea &
{(@,B):a>0, B> 0}
(e, 8):a>2, B>2)
{(, B)ra+ B > 1}
(e, B): a+4p8>1}

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

e ol i

Let S be the set of (@, 8) € R? such that
xCyP
Jxi+y?

Then § is contained in

. {(¢,f):x>0, >0}
2. {(@.B)a>2 B>2}
3. {(e,B)ia+ f>1}

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

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

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 vector 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'
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71.

71.

72.

757

21

only if k <n
onlyifk =n
ifk+1<n
ifk=n+1

n= e

AT &V, 31f0% F 3% 3ag g R &
npﬁa:r@a"arﬁ.mxﬂ-tagqa‘rﬂmr
HARE gl A & T =d/dx, VO 38 a5
% F TOAROT §, S aFw & R
S 8 e # @ - wd B

T Sgewaoii

T &1 U HRaeOs &7 08|

T U HUR & Swd ger 7
T AFAHTET B

4 (L1+x1+x+x31+x+x2+x%)
YR & FE T F I3y [t

w o=

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?

T is invertible

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+x1+x4+x%1+x+x2+x3)
is diagonal

bl e

>

"t & m,n, r SrpfoF dEant §) A fF o4
a’ﬂ?ﬁﬁﬂﬁﬁi‘ﬂfﬂﬁﬁmxnmﬂgﬁ
aifes (AAD" =1, 5@ | UF m X m dcqd1F
HTETE &, T AL, Mg A aRad ¥ Ew
g st X wgw W € B

1 m=n

2. AA" =gewofi &

3. A'A=garavig §)

4 aﬁm=n%’".a’rAa;Wﬂ?I?|

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 X m

S/08/RSC/17-4 AH—3A

T

73.

74.

74.
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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 ATE nxnawafas egg ¥,
A% = A% @iyl &

. A%F Nffasfes A ar ar 0ar 1 )

2. Aww fawvl ey § fwr Rt
gfaftzar 0y 1 &)

3. SR (A) = 3 (A)

4. SRl —A) = 3@ (I —A)

Let A be an n X n real matrix with A2 = 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 (I —A) = trace (I — 4)

T n X n 3Megg B % v, 76 & By
YT FATE N(B) = (X € R™: BX =0} &1
A o ATH 4x 43708 €

dim(N(4 - 21)) = 2,

dim(N(A—41)) = 1aur sify (A) =3 &
Y| ar

A & ¥R a@Er o, 239 48
AR (A) =0

A ol 78 &

@ (4) =8

B S

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

rank (A) = 3, Then

1. 0,2 and 4 are eigenvalues of A
2. determinant (4) =0

3. A is not diagonalizable

4. trace (A) =8
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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 geafas ffead @Al & @
M S H t% Hgd @+ s99Afte ¢l 7+ &%

XgEH\M &1 &9 ™& y,eM afs
lIxo — Yoll === {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.
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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

LetA = and

1. A has exactly two positive eigenvalues
all the eigenvalues of A are positive
Q(X) =0 forall X € R3

Q(X) <0 for some X € R*

S 1D

HTTE

™

1+x* 7 11
Ax)=| 3x 2x 4 |; xeR

8x 17 13
gy Ay ar

L Ax) F71 HfSeeOs 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
A1 08l

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
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79

79.

80.

80.

23

A & f=u+iveF 87 ORE saa
% SEl f& adfas gw dseaa ST
FAA w,v gl I W aeC F Ro

uy(a) wu,(a)
PR S o= oy vjca)] ki)
g, ar

1. fva?agqa%l

fEE < 1% U FE9E g

f 3aeusd: U 3R $a g

f & agua ¢ s g9 ea 19
Hew g

(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.

e [ux(a) uy(a)J

v(a) vy(a)
is symmetric for all a € €. then

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

PN

greater than 1.

sin(mz)

T [(2) = 22 o ey ar f&

:
:

L

Tl fawA gt wy|
¥ 4k + 1, k € Z & @3l qurist wy|

L

sinfmwz/2)

Consider the function f(z) = sin(nz)

Then f has poles at

I. all integers

2. all even integers

3. all odd integers

4. all integers of the form4k +1, k€ Z

81.

81.

f is a polynomial of degree strictly 82.

T TH QU R 83.
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AfEFE FART f(2) =2, 2E€C 2 %0
W faar) afe ¢ 3 @ IRar g o
B ged v ged B Wfése Fxar &, ar
c\{0} = f A=A T &

I UF ged aF|

2. U W@ aF|

3. 3EIH ¥ IGRA Ueh 3W@T dF|

4. 3@H F AL IR T W 5|

Consider the Mabius transformation

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

. acircle,

2. aline,

3. aline passing through the origin.

4. aline not passing through the origin,

G = C\{0} 9T 9T Ao waal f(z) &
¥ frad Qv 6 & dea SqHHEIdl I
f(z) & TEHHHA: Hferehfed #d agget

H FE FeqheT AR &7
1. exp(z) 20
3,072 4. 1/7°

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

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

l. exp(z) 20 Uz

3. z% 4. 1/z%

U g n>2 & A, &6l & o wert

W FHIT FHE S, & AU A, THGR FAE

¥l 7 B U F e YaR afE

HEA #oEEE C' Rl e & @ wd

FUA FA-T §7

I ® iE n>2 & &Bees iges
HAHRAT x: S5, — C* &1

2. W Pien>2 & R@v, w sefdy
HITB TAFRAT x: S, = C Bl
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83.

84.

84.

3. W yIF n 2 3% v, W sdeo
FATHRAT y: A, — C &l

4. & liF n = 5% fv, & 5w
AT x: A, — C' AF &1

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, FHI Z,-AE F Heel & THACAT F:
A & R={f:{12,..,10}=2,} | &
Gl & g o aur fEger e gEa
H FAREAT 0T R 8 Fes Fuat #
¥ FlF-9 Twér 82

1. R# U% fachy 3fRass aursmae ¢

Pl Rﬁmmwﬁ#.m
£l
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.
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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)?

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

2. Z[x]
4. (Z/7Z)[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 & &5 &1 FfE 5S¢

HfE 25 FT UF IUWAT &

R L B £

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

1. G has a non-trivial abelian subgroup
2. The centre of G is a proper subgroup
3. The centre of G has order 5

4. There is a subgroup of order 25

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?

1. There is no such ring
2. 2a=0foralla€eRr
3. 3a=0forallaeRr
4, Z/2Zis asubring of R
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88.

88.

89.

89.

96.

25

z[x]ﬁﬁaﬁragqa?#'aa‘?m?rsmgmﬂuﬁ ?

l. x*+10x+5

2. xX*—2x+1

3. xt*+x%+1

4. x*+x+1

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

. x*4+10x+5

2. x¥*=2x+1

3. x*+ax2+1

4. x3+x+1

A= 5 X 1% mitufas gafte & 5+ &

ACX3RFTEl x,yEAF T x~y
CcAgafm x,yeC &N x€EAF Tw,
ofenfa ¥ &

C)={yed :y~x} g a

. Gx)=CH)=3x=y

2. Cx)=Cly)=x~y

3. CxINCY)+FxD=x~y

4. Cx)NClH)+=0=Ckx)=C{)

Let X be any topological space. Let A € 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)

oW —

A+ & X v @iftaids wafe §, aur X &
us IggAfee Y E ol & oY - X, wiiafe
gﬁfﬁ?%ﬁﬁflﬁﬁm(mhﬁgﬁz

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

2. AR idad g V& suaae
wieafaEr &

90.
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3. X & Rga sgEwAfe ¥, A i), Y
W IugaAte gifeufadr # g qafr
suweeadl UC Y& v, X # Rad g

4. Tl X Fr dea 3ugATyY &, @ i(V),
Y W 3uwAfe gifeafadr & faga @l
sogaEad UC Y& faw, X # fagg §

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.

91.

HYUWOT Hddhel THEHTOT

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}
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
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92.

92.

93

afe

du 2y w2 0
{dx—y x x>
y(0) =2

& go 1 3feaca awrer [0, Ly) & & aur

z(0) =1
¥ Hfedea 1 3T T [0,L,) %, @
T FUaAT 7 FiT-9 g8 B

x>0

Y S R |
2¢ =1 F T
3 dpdl =it
RV e |

If the solution to

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

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

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

is [0, L), then which ofthe following
statements are correct?

X0

A= [ e
o A N
3. Ly =<2 D=1
4. Li>2, Ig=1

xy=190 u=5% 339, Jf+s s
FHFRIOT
du

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

. SFxy <19 § atu(x,y) & 3ffaa ¥

26

aur x>0,y>0 F AT ulx,y) = u(y,x)

gl

93.

94.

94.

prepp

Your Personal Exams Guide

[y ]

Faxy =19 & af u(x,y) &1 3eaea g
dU x> 0,y>0 F @w

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

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

4. u(l,—-1) =5, u(11,1) = -5

Consider the partial differential equation
o yuZi= —xy for x>0 subj
x55 Pyuss=—xy for x 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. u(1,11) =3, u(13,-1)= 7

4. w1, =1}=75;, 411, 1) = =5

HIF gFT THIHLOT
dz dz

Pl ==

x(p? + ¢*) = zp; o 5

& WYYT FHES I gF 1 = 0, 22 = 4y,
¥ ISRl & df x = 10 y=1% IERd
3 FCH H HedTond FATA HIAT &

z==2
z=2

z=+2+2v2
z=—\2+ 22

s el ©dinse

If a complete integral
differential equation

of the partial

az dz

i

M= s i o

passes through the curve x =0, z2 = 4y,
then the envelope of this family passing
through x = 1 and y = 1 has

z==2

z=2

z=+2+2v2
z2=—2+2V2

= S M
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95.

9s.

96.

96.

UF Haho=g Fad [(R-> R & AU 3aw
fasmer &y afvemy &

(Dxf)(h)=f(x+hz_f(x) . RS0,
9 h=h( + e) & gt o A
U g e > 0% v, aur 76 &

e (h) = f'(x)— (Dyf)(h),
e2(h) = (Do f)(h) — (D) (R),
e(h) = e (h) + e, (h).

A flx+R)= fx+h) & ar
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

flr+h) = fx)
- .

(Def)(h) = h > 0.

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

er(h) = f'(x)— (D)),
ex(h) = (D)) — (D f)(R),
e(h) = ey (h) + e;(h).
If f(x+h)= f(x+h), then
l. ey(h)—>0 ash—=0.
ez(h) =0 ash — 0.
e, (h) = ef'(x)/(1 +€)ash = 0.
e(h) >0 ash— 0,

PRt

AR By, = Yoy + hypoy (=12, N)
Yo =1 & WY & y, GAH AT & T
0<h<l1d& fAu, Nh=1.ar

. yy—=eas N-oo

2. yy—e" asN-o o

3. ym=Q@Q+hA)"

4. y 21

Let y, satisty ¥y, = y,-1 + hy,_q with

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

27
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0<h<1, Nh=1. Then

1. yy—2eas N—oowm

2. yy—eh asN-oo

3 wm=0FER)"
4 w21

"= fF oy (x), @FRd BHETOT

y(x) =x = [ xt2y(t)dt, x >0 F & ¥
ar x = V2 R Fad y(x) F AW 5§ THA 8

| 55]

h“’lﬁ-‘? ?IIH
o~

3.

et 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
¥ = /2 is equal to
.

V2e

V2

ot

]

o[

-
2.

HHTF TAH LT

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

coshtsinhx, t<x<1
F el A=—17u1 A=3% fav § s
o3

I —?+;—tanh1 aur

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

~2 43 _tanh1 @

, T;—tan

l( 3coshlx 4 1)

4 \cosh2=2sinh2tanh1

3

3, f;—f—%—tanhl e

( 3 cosh2x 1)
cosh2=2sinh 2tanh 1

o=

1

+~:-—tanh1 Fur

( 3cos2x 1 )
cos2=2sin2tanh1

Sy
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98. Thesolutions for A=—1andA =3 of intersects the curve y = (x) along which
the integral equation the boundary point B(x;,y,) slides at an
1 angle
y(x) =1+24[; K(x,t)y(t)dt, where
K(x t):{coshxsinht, 0<x<t L. “';3. 2. w2
’ coshtsinhx, t<x<1 3. n/i 4. w6

are , respectively,

100. 7 & R*5Y U U 3w B &1 A & [

. S
l. —Z+-—tanh1 and aur a,C*(B) & dad o ¢
1 3cos2x (B ‘
i) W E CEMIW = | a7+ furdat [ autds
B aB

F S geAdal gl A & 7 vEs afganer o7 @
s #xar & A § @ S} v 9

i( 3cosh2x + 1)
4 \cosh2-2sinh 2 tanh 1 I. =2Au+f=0 B &dur
2+ au=00BW

)

X3 -3
e e tanh1 and

Ll

FE AR )
= tanh1 and

2 =~ i =
l( e _1) 2. 626u+f+a 0 B # v
4 \cosh 2=2sinh 2tanh 1 a—;=0 AaB 9t
4, £ 4+3_tanh1 and 3. —Mu+f=0 B Aauw
2 2
i( 3 cos 2x _1) 224 qu=00BW
4 \cos2-2sin2tanh 1 are

4, —Au+2f=0 B Faw
99. woes 2%—"%+au=065‘q¢

1) = [ fCey) 14y eten™

100. Let B be the unit ball in R* Let u €

¥ faan, ST f(x,y) # 0 & FA F1 AT C2(B) be a minimizer of

fdg A(xq,y0) W FuRa fBar sme, auw A

& afavna B(xy, 1) 3% y = P(x) & R I(w) = f (IVul? + fu)dx+ f a uds
S g1 Al WE y = y(x) g y =ihx) H; B ot
yiacafed a1 &, &8s adar d@r Eag where [ and a are continuous functions

in C%(B). Let 7 denote the unit outward

B(x1,y:) AT § T FIT R normal. Which of the following are correct?

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

du
I and — = 0on dB
I(y@®) = [ feey) |1 +y7 e dx ad

3. =Au+f=0 inB
where

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

au =
¥ =1(x). Then the extremal y = y(x) and.2 P ionpR
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101.

101.

102.

A F g, W py (@ =1,2,..,n) FAW
caradieg fAdenE aur SR §a9 El
afE H §@eedr 37 Rfese #ar § a9 g,
FO a=a, & fov) vs e @
2 At P gellewon # @ Fi9-8 gAY
T 87

5 aH . aH
L Pe= Ty ‘?a:a_p;'sv‘l
2 Pe=g Ga=—pp V&
. D=0 day=g-
4. Pay = — ai_t:n: g =0

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

3 o : dH
1. Po= — a, o = _ﬁ-p“’ va
. aH aH
e = g e et S
s aH
3' p“u = 0! an — e
a
£ aH
4_ e ; — 0
pﬂo aq%’ qﬂc

e w7 F R e Rew
fEuRa & awr sRadm afadear & ofa
v B fF T+V=E& IE T,V aw
E #7er: @ifése axa & oifas e, e sar
aur Fa@ It # | IR W A F g
yRada #1 5(4) Pfdse swar &, awr p,
aur g, (¢=1,2,..,n) BAAW ARSI
AT qur eAadEHd el #r Afdse
A &, ar

1. &§[Tdt=0

mn
25 é'pr“dqa =i}
a=1

29
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6‘j.iqadp,, =0
a=1

5 J' Y (Pudde + gedpe) =
a=1

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 &(A) denotes the

infinitesimal change in a variable 4, and p,

and  qq
generalized momenta

(e =1,2,..,n) represent the
and generalized

coordinates, respectively, then

1.

2;

3.

4,

§{Tdt=0

n
) J’ z Padqe =0
a=1
n
Ef Z Godpy =0
a=1

n
6[ Z(padqa + gadp,) =0
a=1

103. @17 & ceRUEF =T 8 &0 &7 X,V
grefees W ¥, WgFd IAEHAT gecd Felel

_fexy, s 0<x<y<],

f&y) {O, IHeTT

& [y e FaEr F @ S w5\ P
;

]. C='8-

e =8

3. XauryEEdy gl

4. PX=Y)=0
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Letc € R be a constant. Let X, Y be random
variables with joint probability density
function

cxy, ifl<x<y<li,
fy) = { 0, otherwise

Which of the following statements are
correct?

1
c=-

o
o0 @

c =
X and Y are independent
PX=Y)=0

= L

A & (X, n = 1} .04 THEAT
(-1, 2) acTos 9 &I A Fua # 4
FiF-d TE B?

n
1
1. ;fo - 0w PR
=1

& [an 2 Zﬂz)"ZI 1] 24

arg: Afada:
3. sup{Xy X, ..} =29 RARgdaa:
4. inf{X;,X;,..} = —193: Af¥aga:

Let {X,,n = 1} be i.i.d. uniform (=1, 2)
random variables. Which of the following
statements are true?

n
1
;Z X; — 0 almost surely

2. [ﬂz --—sz, t]—»u

almost surely

3. sup{X. X, .
4. inf{Xy, Xg

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

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

105,
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2 1
Pnll—gapi.i—lz_’

P =3
00 3

Pl]l =3
[ = 1,P,__} = () M=aT|

et Fuat F A a9 7§ &

I {X,) geraet g

2. (X} && 2

3. P(limyu X, =0) >0
4, P(limy e Xy = 4+) >0

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

Poo =3 Pﬂl
{21 P” =0 olher\wse.

2
P =i
Li+1 3

Which of the following statements are
correct?

I.  {X;}isrecurrent

2. {X,)istransient

3. P(limuX,=0) >0
4. P(lim, X, = +0)>0

e wuE & O 93 88 &

1. wF 9T e Afa gEen f
FH-G-FH U &0 3avaT B

2, UH GRAT HEEAT Al YEe H

FHA-H-FH UF TeY de 5

T UGS HEEAT Aehla @1 F

foT gy g a1 & a@dr gl

4, UF HATEH] AT FEEAT AHE
JWAT FT FH-U-FH UH Fed 4 g

et

Which of the following statements are correct?

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

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

3. TFora 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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107. 7 fF X oreer A > 0 qed U aaraihn fx:0) =367 —o0 < x < 00 where

dea & ITEOT F &l a > 0 fER.
| arefeos 9y ¥ & afenea & & Which of the following statements are

correct?
Y =k.3fs ka<X<(k+1)a, . —— :

. The maximum likelihood estimator of
k=012, g ;5%):?:1)(1.,
et wual # 9 S\ gd g 2. Y, X, isasufficient statistic for 0
I P(a<Y = 5) = U 3. The maximum likelihood estimator of
2. Y UF SHIAER ed T Bl £l 0 is a function of a sufficient statistic
3. Y U 900eay 924 & 3EEIOT T gl 4.  There does not exist a uniformly most
Mgt i 1t e T 2 %) powerful test for the following testing

problem: Hy: @ =0 vs Hy:0 # 0

107. Suppose X follows an exponential distribution

with parameter A > 0. Fix @ > 0. Define the 109, wferor HHET H: 0 = 1 &7 Hy:0 =2,
random variable ¥ by &l 6 vt aRfRow 9 & Ay g
Y=kif ka<X<(k+1a, o RFarl #= X our Y st (0) ae
k=012,.. @ e T ve aefeow yiaed gl e
Which of the following statements are qiaor AR w1 [ER|

correct?

: afE X=0ar (X=1aW X+Y <2):¢
. Pa<Y<5)=0 e e
2. Y follows an exponential distribution <l 7% Hy =l
3. Y follows a geometric distribution R H
4. Y follows a Poisson distribution B & & Frd wd
I PlwpR 1R ] =e~" +2e7*
108. =met & {X,,..,X,) 0% dfRos ved @ 2. plymERnER]=1—ce' e
AIfATAT OeAcd el 3. qdieyor #T T E el +e?
1
4. wdaror eﬁa%%e“+e‘i

&
2

f(x;6)=%e‘“‘g‘:—-m<x<“’ B

0 €R & P gl e Fuel & @
F-d 7@

I. O Icaad FHIEdT Hhds

109. Consider the problem of testing Hy: 8 = 1 vs
H:8 = % where f is the mean of a Poisson
random variable. Let X and ¥ be a random

1
X X ® sample from Poisson (@) distribution.
2. 0 % v T, X F gaea g B Consider the following test procedure:
3. 0% I=aad TuanfEar AEEs 9arT Reject Hy if either X =0 or (X = 1 and X +
wfaeds &1 UF G 5 Y < 2): otherwise accept Hy.
4. T aferor wEE: Hy: 0 = 0 & s Which of the following are true?
Hy:0 # 0 & AU vwgaA=d: qFadH . Pltype lerror] = e ! + 2e7*

afreror &1 ¥i¥aca F81 21

(X8

Pltype Il error] = 1 —%e“ —e

2

3. Sizeofthe test is e™! +e~?
108. Let{X,,...,X,} be a random sample from 4
the probability density function

W

Power of the test is %e“ +e
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110. & & (Xy,..., X, )} vF aelRes yaey &
a’rqrﬁmmmf(x)gww
9T & 9T g1 " e Sl
(LRT) & 399197 aXd fAe=7 qdeyer aear
W

N
Hy: f(x)=&—?e 2z d@ATH

Hy: f(x) '—-%e""'
et Fuat § @ - g 2

1. Ty s LRT &1 31f8aca &8t &)

2. FEHIRET 9 d | X ], ... X, | FT o
Hele '

3. FEEEIRAr wid X{,..., X2 &
T gl

4. FEEREr gid $9 w9 A §

[Z (|Xfi -1)? = c].
i=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 2
Hy: f(x)———ﬁe 2 Vs

110,

Hy: f(x) = e

Which of the following statements are

correct?

I. There does not exist any LRT.

2. The rejection region is a function of
[Xy ], o) [ X .

3. The rejection region is a function of
X2,.., X2,

4.  The rejection region is of the form

i=1 (Xl = 1)* > c}.

11, 7 & X, X,,... X, FA@d. axfRos @

g, e 3H daq deF Sod F(x—0,) &
qur Y, Y%, .., YV, aud aees W §

32
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Sies#r A @ag a7 woa F(y —60,) ¥
G{1eT9T §HEUT Hy: 0y = 6, §a18 Hy: 6, > 6,
W Al #a9 & X, X, .0, X Y Y oL Yy
#r Ffewmr wAA Ry, Ry, ... Ry, Rg, Ra, .., Ryg
g1 ofenfa & &

i 14
ZR; auTT3=ZR;
i=1 J=8

e Fuat F @ wfad v

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

2. Hyd& 3801 E(Ty) = 52.5

3. T, 2781 8" Ga&ar

4. TR & Ty & YR 9 SEAVT-gT5
GEToT F IYLRT &E ar 9Ea J=
Ty = 77, \rFar T 5% 9 A gl

Let X;,X,,...,X; be ii.d. random variables
with common continucus distribution function
F(x—#6,)and let Y,,Y;, ..., Y; be i.i.d. random
variables with common continuous distribution
function F(y — 6,). 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, X5, X7, Y1, Y5, ..., Y7, respectively in the
combined sample. Define

7 14
Ty = ZR; and T, =ZR,-.
=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

TS Gealer offer # By BT A 380 #Wl A R
& 72 aivelt @ e aReRar dee &

aardr (|01 [2]3]4]5
TEar
CIECIEGIS

92 1121 [91 (50 |19 |7
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112.

R 98T ZERT FhR AT A aet i Arey
1.49 &1 g5 g qfiefor 3T Oed & &
Ho: it &1 §e warat gl

Rerolt & YR WX HHS @sgar & fav x2-
widess &1 717 1.2781 s8% R I w
&

Xéose = 1.64, xZoss = 1.15, X5 056 =
12.59 and x§gss = 11.07,

B & ¥ Fi9-9 w8 8

1. &rear &6 5% 9 HpWEdSR 80

e Srar|

x* —ufdeds &r wadaar | 5§

3. Hy& 3ds @t & afa-urae &1
Ieaad waifaar dees (MLE) 1.49 %)

4. Ho& 3eha, feelt 3 & 5o 987 ifts
¥ 30 vF NT TR F IR, SHET
WTAFAT F1 MLE 2.49¢ 249 &)

e

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

Numberof |0 || XS (4 (15
goals
Frequency |92 [ 121 [ 91 |50 |19 |7

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 y?-
statistic for goodness of fit is 1.27. Given
Xoos6 =164, X§o5s = 1.15, 8056 = 12.59

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

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

33
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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@

¥
¥
V= Ez A= ((x”))nxp aar
n ]
8] z
B = 3; , €= Ez 2l
B, 2y

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

AA B XTxp=x"yFEA & = A
T FF-¥ T

1. Ifg C7p 3w §, @ CTf # AssaA
Yaw 3wafaad wwes (BLUE) CTf &

2. gfE auwr A A SAX)>p &
¥l RF g Sod JHaAg gl

3. 3R sfa (X) <pt o F W@H
Graed Helel HThold el gl

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

Consider the model Y = X8 + ¢,

Y1
where ¥ = )’z L K= ((xtj))

B .
ﬁ=[;]' R Eiz'
P E-n

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

Let  be the solution of X" X8 = X7Y.
Which of the following are true?

and
nxp
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I, IfCTp is estimable then €T is the best
linear unbiased estimator (BLUE) of
c'p
2. All linear parametric functions are
estimable if and only if Rank (X) > p. 115.
3.  IfRank(X) < p then some linear
parametric functions are not estimable.
4. (Y=XxB) (Y —xB)/(n—p) isan
unbiased estimator of ¢2.
A & X, W X, Tady arfos 9§
fSasd & w@AF &1 N(u,0?) de &, ot
HER02>0F & & 0<0 < 2naur
_ [ cos0 sind m
AS (—sin(} cus())' TS
(Yl,yz)tzAi.E:(Xl,Xz)t a-T'ﬂTiTl ﬁm IIG
FUAT H F FA-F TE 87
. Y =Xdeq #, I aur 717 4fg
=0 %l
2. Y=Xdea #, 3R aw 77 IR
u=0,8=0 gl
3. Y, dun Y, mEHEa gl
4. Y, a9 Y, Beaerod g §ad ol
Let X, and X; be independent random variables
each having N(u,a?) distribution, where
HER,G?>0. Let 0€08<2t and A=
cosf sind E £, =
(— sinf  cos 9)' Put P <4
with X = (X3, X;)". Which of the following
statements are correct?
1. ¥ =X indistribution if and only if ¢ = 0.
2. Y = X indistribution if and only if 116.

p=0 6=0.
3. Yy andY; are Gaussian.
4. Y;and Y, may be correlated.

i & X, Jur X, & '|EE N,(0,2)
aefRes W E Ifa () =p & FY| A=A
5 AUF pxp ARG HE & S 7 &
Y, T A=A ¢ B FuEl # #a-9
[ &2

. XTAX, ~xf

2. XTAX, + X5 AX, ~ 2%}

prepp
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4. XTAX,+ XTAX; ~ 2,

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

1. XIAX'l"“sz

2. XTAX; + XTAX, ~ 2)2
3. XTAX, + XTAX, ~ 2x?
4. XTAX; + XTAX; ~ x3,

g N & e uflifAg wafte ov faan
guRer gyawrrs wfga 9fdwas womel
(SRSWR) & 3 #el & 3 &™ n &
yfaesl & HuR o, yfdey @em TR
g aeftos a8 n F 3IER W, Jel
gfaey 4 &0 & 9cdF & SRSWR worel
@ FAUr [FEae & iaia B S
g T & wfdest amw T, ¥ o
gaeor(Ty) = wwor(T,) & WA &q
e & @ sugEd yidey wia-a g

l. ¥R ITATT A 8
2. TR AETHA HAA gl
3. TOX ATEg ®HAA Bl
4, TAX TEIOT AW 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 from each of 4 strata using
SRSWR  scheme under  proportional
allocation. Then which of the following are
sufficient conditions for Var(7T,) = Var(T5)
to hold?

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

A
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117, 9&& b,v,r,k, A% Th Fdfad 30T @3 L.
HAFeTAT (BIBD) 9 fa=@y, g v 3TORt &

@l @ > 0 & AT Uh ST B 8l
Tl a > 0 & QT U g5EHe B g

B2

US @Hed # § h WS A TAF F k 3TN
¥ HAPwewsr F uAE IR r §X 4T g,
T IYAR #T g SEr A e ufed g

F6 ¢ >0 & AT v aHa= o o
gﬁ?a>{}a¢ﬁﬁvwgmﬂmw%|

= L3

gAE @z F et sgart & sEd 3o T 118. IE?UI[IJpoge the r(;n;i)olntl v;trial?ie.;( hatsl the
ollowing probability density function
Ty @ gaeuid e s a4 5 5'”(‘}]
" % il = ﬂ‘
HBFeTAT FARN Sl ¥l A N Hiweua f(x):{“(x*ﬂ)“of Steud ¥
: x< U,
F fow A # 9 =lF-a @ 2 ’
where a > 0,—co < u < oo, Which of the
I. dg W& BIBD &l following statements are correct? The
2. 9% 3TAR (b — r) IR QT B hazard function of X is
3. 3TN FI 9:F FE UF & W A7 . anincreasing function for all @ > 0
(b—r+ 2)ax gar &l 2, 8 dfzc-reasu'zg functlfm fof a?l. a>0
s 3. anincreasing function for some a > 0
: 4,  adecreasing function for seme @ > 0
119. =g gAEN 9 faan:
117. Consider a balanced incomplete block design
(BIBD) with parameters b, v,r, k, A where each 21 +3y, +5y: + 4y, Ty + ¥, < 1,
of the b blocks contains k treatments out of a
+y3 <1, =), <1
set of v treatments, each treatment occurs r Y20 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 FT| Foead AF &
complementary set.  Then which of the >
following are true for the new design? b B ]
n
I. ItisaBIBD S
2. Each treatment oceurs (b — 1) times 3. 7% |AW I1 3HA AOF
3.  Each pair of treatments appears in the 4. 7% WA AT 38 FH
same block (b — 7 + 1) number of times
4. bk=vr 119. Consider the problem:
Maximize 2y; + 3y +5y3 + 4y,
118, #n R arefos @8 X Pt s SbiEcEie

Helcd ol (@Al &
cooy - fale— ¥ e GH% xSy
fe ={ , s

el a>0,—0o< u <o gl [ FYA
H A HIT-7 Wer 87 X & JTWEH Tl

Nty sy tya<ly;+ty <1,
Yoty <1land y; 20fori= 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 & (x1,%2, X3, %), %1 + X2 + X3+ 0, 120. Let (x;, x5, X3, %;) be an optimal solution to
&I FIARIOT FHT F EA &, Al the problem of minimizing
x; +x; = 300
X, +x; +Xx X
12+x32500 : 2+ 3+4
subject to the constraints
X3 +x, =400 A

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

x=20x,20 x320x=0.

X3 +x; =200
X, 20,x, 20, x320,x; = 0F 3N

T it x; & AT B F @ sl
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 ]
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