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PART A

“Ihe area of the shaded region in o’ is

. The angles of a right-angled fhangle shaped garden

are in arithmetic progeession and the smallest sidc is
1000 m, The ol lengih_affthe fencing ot the
garden inanis

& 4733

> 22.68

1. GO0
i, 1368

. AD s thediameter of the semicircle as shown in the

diagram. 16 A =2AP then which of the following
15 cofrect”?
a
F,

A . -]

L .ﬁAPﬂ:%mQﬂ

. LAPE =2/ A08
3, LAPB=2LA08

4. E.JPE:%éAQﬂ'

. The eabbit population in community A mcreases at

25% per year while that in B inereases at 50% per
year, Tf the present populations of A and B arc
equal, the ratio of the number of the rahbits in B 1o

that i A after 2 years will be
I. 144 ] [

i1 4, 1.23



L T H, v o} o} @F arar waa s e | 5. Two moles each of O; and Hy are o1 fwo separate
t oraf & 15003 a7 s aeiEel o g £ e}. containers, cach of volume F, and at 150 °C and 1
Fiaf W vE md W A R Y AW O I | atmaosphere, The two are mads to react in a thied

aard F o o & H, o v @ g T e centainer to form water  vapour un[lll H: _is

s et o & Ryw @ o 15009 o exhavsted, When the temperatuce of the mixture in

Sy mnar & i SR 2T g SnTEe B o the dhird container was restored to |50 °C, s

[ Pl S @ STTTET BT ,.,Hgg | pressuce became 1 atmosphere, The volome of the
third container most b

. ¥ 2. Sk )
i % LoV 2 Sk
R €1y : " '
o bl 3. 3F2 4, 2¥,
gitems 7 i" R ‘ﬁi:i_ A WA g Helium and AYoon EAses in two separale containers
s 97 & ¢ o FIE Ji-Ami-gd 3 W are a1 the same temperature and so have different

el A B R L il roat-mean-sqiare (LS} velocities, The two are
otll argt 4 e wm & dsee & S mixed i a thied container keeping the same
FRTHT @ T AR5 A E rernperzture. The rms. velocity of the helium atoms

1, s g @ el e s w su IR
2, sy garr o gd [T o T w

3. e war @ gF (OeAr o 9T e
4, e & g worpl & 4T @ wwe

riore Than what it was bef
loss than wh.jt it was hefo

S Lk fa —

. e @ e o Read afiw & gen
fiewy wr & wOiE ow

(a) o #T Wi wen
{b) ot e 8
{c) Fmer 3T i

{d) Femw & s @ e and does not serateh the skin

Witich of the above statcments isfare correst?

L () 2.0 () and (<)
3. fudand () 4. (a) and {d)
1.0 & fawd o [ 8. 100 goof an inorganic compownd X-5HO containing
# 15077 o7 04 a volatile impurity was kepl in an even at 150 °C for
R e e L 60 minutzs, The weight of the residue after heating
wr e § g denr § 0 X F wE @ iR is & ¢ The percentage of lmpaerity in X was
aft
1. il 2. 8B
L 2. 8 320 4, B0
320 4, ED
. : fae 9, On a certain night the moon in its waning phase was
7 Rely i o Gl W W S-S A4 | ahalf-moon, At midnight the moon will be
. odf B ov 2w 1. on e eastern honzon,
2. T B #45° mivis Fand v B 2. at 45 angular keight above the castern horzon.
3. wmEw # Ay o 3. wthezmith,
4 ¢ 4, onthe western horizon.
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10, A pemstone 35 iradiated in a nuclear reactor for 5
days, Ten days afler imadiation, the activity of the
chromium radicisotope in the gemstone 15§00
disinteprations per hour. What is the activity of
chromivm radioisotope 5 days after irradiation if its
half life is 5 days?

1. 300 2. 150
3, 2400 4, 1200

11, Displacement versus time curve for a body 15 shown
in the figure. Select the graph that comestly shows
e variation of the welocity with times
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The spring balance in Fig. A reads 0.5 kg and the
pan batance in Fig. B reads 3.0 ke, The iron block
suspended fromn the spring balance is panially
immersed in the water in the beaker (Fig. C). The
spring balance now r2ads 0.4 kg, The reading on
the pan balance in Fig, C is

I 3.0k % 29kg
33k 4. 35kg

The ends of a rope are fixed to two pegs, such that
the rope remains stack, A pencil is placed against
the rape and moved, such that the rope always
remains taul. The shape of the curve traced by the
penctl would be a part of

1. acirgle 2. anellipss

1. asquare 4,

During ice skating, the
shoes exerl prossure
efficiently

do nol penstrate into toe,

. Four sedimentary rocks A, B, C and D are intruded

by an ignecus rock R as shown in the cross-section
diagram. Which of the following is corect about
their ages?

Graund Surfaco

A Is the youngest followed by B, C, Drand R.
E is the youngest followed by A, B, Cand D.
D is the youngest followed by C, B, A and R.
A is the younpest followed by B, B, C and D,

ko =
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16. The strain in a solid subjected to conlinuous sress is
plotted. '

17.

18.

failure

Stress —

b

Strain —

Which of the followmz statements is true?

Ex led bd ==

50 P
L]

The solid deforms elastically till the point of
Farlure,

The solid deforms plastically till
[ailure.

The solid comes back to o
on farlure.

The solid is

Close to Jaw 10

On day 20

Betercen days 20 and 30
Between dayvs 30 and 20

A Tl plant with fed ceeds (both dominant traits)
was crogged with & dwarf plant with white seeds. [
the seprepating progeny produced equal number of
tall red and dwarf whits plants, what would be the
senolvpe of the parenis?

e e e

TiFr = TIER
TeRr = grr
TTRR = 1t
TTRE = TtHr
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4, a=h B aggd —a<-b
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. Three sunflower plants were placed i conditions as
indicated below,

Plant A sall air
Plant B : moderately turbulent air
Plant C - still aic i the dark

Which of the following statements is correct?

‘Transpiration eate of plant B = that of plant A
Transpirgtion rate of plant A > that of plant B.
Transpiration rale of plant = that of plant A
Transpiration rete of plant C > thal of plant A =
that of plant B.

Fom b

Which of the following is indicated by
panying dingram?

L. @4 ah+ab® . =al(1-b) for |b<1
2. a=bimplies & =5
3. {avb) =a* + 2ab +0°

@ = b implies —a < —&
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2L ey ‘MATHEMATICS' & sert & gog #

W wE EE W e § 7
1. 5040 2. 4989600
T 4, 8!

22, 50,000 F e wras B § 7

1. 20 2. 30
i 40 4, 50

23, 7t % A 7 B & nxn arewiE svEE § 0 e
gy o oy wEt # 7

L. wfr (A+B) = @t (A)+ @@ (B).
2w (A+B) £ T (A)+ @ (B).
3. wE (A+B) = wEEw { e (A), @
(B)}.
4. @ (A+B) = " {anE (A,
(B)}.

24, et f

fix)=

3. witx llﬁ?mmﬁfx;ﬁﬂﬁf

4. wltxe[0,1] & fov lim fix) &7 st
&
25, waw 26" wE
L. oftey wemr &
2. T #
1. T wew )
4, IR wew 2

PART B

21. The number of words that can be formed by

permiting the keters of "MATHEMATICS is
L 5Dag I 49R9R00
3. TH 4, §

232, Thenumber of positive divisors of 50,000 js

. =20 2. 30
40 4, 30

23 Let A, B be nxn real m

Jorxe[0.1/x]
for xe[1/n]]

[0.1].
2. 1fi} eonverges uniformiy on [0,1].
3. ;{{EL{I)“‘] far all x<[0,1].

4. im f (x) exists for all x2[0,1].

25, The number J2¢™ is

a rational number,

a transcendental number.
an irrational number.

an imaginacy number.

Fob b=

1. dim f{x } defines a continuous fenction on
n—=%
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26, A @ L ovw o andw gmaw £ A o 5 ‘ . Lat £ be a primitive cube root of unity, Define
[
|
|

g:
0l
[ﬁ: g] 'l 0 ;]'

R = (v, v, w)eR # EF v wrm . Foravector v s (v, vy, vapeld! defing

EflwteT | wEreT e ot ¢ e w = | Pel,=yJlvde’ | where o is transpose of v, [[w =
(110) & |wls (1,1,17 then fwi, equals

1, DFan= g 1. 0

2 L@ E g % ]1

3, -lFomw gy 1 E

4, 2FomT E o

17 .57 i M= T a}:ll: mEql, 2, 3,4}, &+ 27, Let M= l{ay, 81, 82)t 2211, 2,3, 4}, a
1y +a; =6} M @ srraal o aea & ax = 6}, Then the number of elements in

1, & 29 1,
310 4. 12 3

28, (38)""" F s aE £

1. 4 Do B
34 4, &

29, Tl oiar 7 g wg gipn of U vector space of all symmetric

AN @ matrices A = (1, ) of order nen (n = 2) with real
i entrics, ayy = { amd race @ero 18

L 1. (n™+n-4)2. 2. fni-nta)i2

3. (n4n-3y 3. (n4n-3p2. 4 (nfentd)2

olx) = 7 (x. )= Fremor {fx-y]yel} oot Bli= e i vel, e

L. R ol () andonr # (%} ig discanlinuens somewhere on =,

2 O (k) TR F OV OREE N = 08T
b R e e e

1. Rovw(x) @ B oy oammi a =00 x =

2 oix) s conlnuous on 2 but nol continuousty
differentable exactly 2t % = 0

Iooolx) a5 contmuous on = but nol
continuousky differentiable exactly atx =

19 winer arswerha ol 8 bty
4. R plx} sty £ £ ofs) is differentiable on B,
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l. OF var prr B & 4
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3i= Leta, = sin win, For the ELUENCE A, Ay, =
the supremum is

1. Qand it is attained.
2, Dand it is not atlained,
d. 1and it is attained
4. T and it iz not attained.

32. Using the fact that

TR ulx, v) =3y, &

. Coev & Gl oft qor e f
et wrEAT |

34, W S T fifies #
a2y EE A (v, W)
eR’ x & (H, K}k x B ov memizw

damera D V. W) P & By oy # -

L J(V, K)+f(H, W)
2 SHK)

3 fIV HY 4 F(W, K]
4. F(H, V) + (W, K)

FwT 3 mw are wf aEe aEver o
W wiE N oA w8 N =N #) o
P (SpHx)=p(x+ 1), peN st 1, x4 2
W ERT R W A Fmaee § 5 o
STE, 57 FEW 5 wr i

a5,

elomerphic on C for a suitable choice of

3. fis holomorphic on € for ail choices of v,
4. & s not differentiable.

34, Let f£ B* = B~ be 3 bilinear map, i.e., linear in
cach variable separately. Then for (v, W) &
x B the derivative D £ (V, W) evaluated on (H,
KlelR! x B is given by

L AV, K+ f(H, &)
2 FHK)

3 SOV, H)+ (W, K)
4. F(H. V) +TW, K)

- Let N be the vector space of 2l real polynomials of
degree at most 3, Define
S:N =N by (3p)(x)=p (x+ 1}, psi.

Then the mawix of § in the basis {1, x, x5, &%},
considerad as column veetars, is given by:
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36.
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Lot F be a field of & elements and A = {xeF |2’ =
| and x®21 for alt natural numbers k < 74, Then the
nuniber of elements in A is

e group G = {VE where ( and & are the
sroups of ratosal numbers and Dnegers
respectively. Let a be o positive integer. Then is
there a cyelic suhgroup of arder £?

not necessarily.

YO&, A Ui 0,

ves, but not necessanly a unigue oz,
never

Ear el e

Lat fx} = x+25*+1 and gix) = 20 x +2.Then
over £y,

fix) and pix) are irreducible

fix) is irreducible, but @{x) is not.
wixy 15 irreducible, but fx) 5 not.
neither f(x) nor g2} is imeduecible.

g bk b=
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1. far2 @ vw arefie wfe wofie 8§
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OTR T g Ger =0 e sl s
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FET A= x"'-:f =D e R
b 120, xeR

R T o e anRrE K o e B

. {{x, 8 ; xel&, te®].

2 {lx, 0 xeX, 1> 0} oy wyE
{(x0 rxeR, t< 017 78 ¢

3ofix 0 xeR, teRW0.0)

4. f(x.t): x€R, t=~1},

13

40. The number of non-trivial ring homomerphisms

41.

42

43,

from E;y 10 Ty is

e e B
=0 P e e

Consider the initial value problem
YO=Rnn,.. wWH=1

where f: B—R is continucus. Then this initial
value problem has

mtinitely many solulions for some f,
a unsque solution in &,

. ni solution m X for some £

Bl

R for zome I

Lei W be the =1 of all bounded solutions of the
ODE

U =4uTE) £ Juit =00 2 E
Then

« ima real vector space of dimension 2.
13 a real vector gpace of dimension 1,

contawms only the trivial function u=0.
contains exactly lwo functions.

Bt b=

The function
BT
Wxd = JF
] d=0xeR
i5 & solution of the heat equation in

L=l xR

1. (s, 1): xR, 1R

2 {(x, 1) c =, 1> 0} but not in the set
1=t r xR, =0k

oGt ke, teRI(00).

4, f{x, 0 xel, t=-1}.

a solution in anfinterval containing O, but not on
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diy, GEETTE

47,

l
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i
uwxn=Lyﬁw—ﬂdm L

diry=x+ [ gee.
F By oERE S i, E1) £

2
ah

1. 12
1. 32

.5
4,

. w it o @t #Seh H=pg - o 2F omlt
£ @ TI R - oe,

l. q— oo p— 2

2. g—=0.p—=10
3.

4. g—0, p—o

q= e, p=10

14

4.

45,

47.

48,

The second opder PDE

E
1, — Y, + xue

L. elliptic forall xelk, ye.
parabalic for all xR, yeli,
elliptic: for all xe[&, y< 0.
Ivyperbolic for all xel2, y <0,

i

Consider 2 second order ondinary  differential
Equation (ODE} and is  Boite  difference
representation.  [dentify which of the following
stalgments is comecl.

L.
o

1. The finite difference represemtation is
The fimte ditference representation i

1. awunigue selution,

2 cxactly two solutions.

3. an infinite number of solutions.
4. nosalution,

For the linear witepral egquation
142
dlxr=x+ |9,

the resolvent keenel Rix, £;1) s

L 14

3 32

2
4

2,
4.

1f thie Hamulonian of & dynanneal svsten 1z given
byH=pg- ¢, thenast — ==

1. g = o, p =

2

q—=0,p=-=0
q—==p—10
=, p—ee

L.



49.

=

a3,

v HI'ler -?EF -xh r'!f.?’ iy

.m#ﬁF{EJ::JED}P%'m%E?ﬁmWW&S

15

HE 3T e Fit) @ ) 07 ofiwer e
W B v LN 2 oewre ww T, 7 Ts &t
S A bty = 36 @ hyn) = 4F 1=
OF ¢

L& t=0 # &3 Fyt) 2 Fat).
I w1 @ & R0 < Fi).
3. E(Ti) <E(Ty).

4. =0 @ & A0 < A1)

ML) & apar weme
TR WY aiew ufiy W E A Rz
L/ S =X+Xlexx? # @l
Fne Y

fim uﬁgﬁ?i—?

o 1] M

Ve W GEET ShET SR S v Sk
HOE & A B s smyweiiy et &
&l AT STHT smETr

L. @ artmr wEw v e mEr

I @ E s R e i B
d wr i o ey gl e

4. @ diw-ghr gt we e e

i REX R YR vy wftewiay & owlne
I Y e A U= Y g
V=X=¥at "

1, U g Boed wer &)

2 Ua PSmar gz ww &
3. U FRe OF s v wafie § oo
4. Verer 0 @ ol aow wafig 2 o

TE JWG A = e ve @ o awemat o
T W e £ 202 e F S
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400 | 600
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51,
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49. The hazard rates of two life time variables T, and

T; with respective c.d.fs F.gl} and Fat) and p.d.fx
Fi(t) and (1), are hy(1) = 3¢ and hhith=4¢, 1= 0
respectively. Then

forall-t=10.
forall ¢x=1.

Fu(th = Fyft)
F\ (1) < (L)
E(T)) = E(T;}.
fift) = (1) for all ¢ = 0.

e RO —
L b

Let A%, Xz, - be i, NCLT) random variables, Lat

5',=X|?-Z-X:+---|-..-?: for n = 1. Then
Far(.

Jim ( %) is

e .rr

[. 4 2,

B3 |1 00

Let {Xqeth 300 | be a Markov ehitin on a fnite
statelspace 8 with statignary transitign probability
ik, SuppesEy thal the  chain i not
irreducible, Then the M arkow ehain

adinits infisitely many stationary distributions.
admits @ unique stationary distribution,
My not admit any statonary distribution,
tannet admit exactly two statiomary
disiributions,

suppose A and Fare independent random variables
where ¥ is symmetric about 0, Let =%+ ¥ and
¥=X-F Then

Land Fare always independent,

L' and Fliave the same distribution.
L/ is always symrmetric about 0.

¥ 15 always symmetric ahout 0,

s b e
e s

Consider the fallowing 2 x 2 table of frequencies of
vater preferences 1o two parties classified by

pender, in an election.  [dentify the comect
statement:
| Gender Party B | Pary C | Tota]
Male 200 400 &0
Female 104 300 400}
Towl [ 300 00| 1000 |
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L. & o T iy o ffe o may o e
HUET Q.Irl:.’*-r.l' gffl -
30 4201
120 a0

2 wed o ikl @ ol BT eE-ad
gheER 08
3. Rer g ow weem R E

4, gEy T = e o O 9 0T e

=
[ |

CEE RN XK n (=2, Mg, oty FET oA

Frduras s W # ST e F - s p
coma U= g < o T wee Foowt

Gl TG FAE g0 & AETT W T
TR AT GO e sraw #  wl
T g

o . . .
| B & TR S0, & FORT A
g

- ~
2 Tl P FEH F G T TECT S
Ey
- = 1
3 Gl B gEW A gl W g 3 AR
w7 5

gt F 32 o ARy waR

4 oET =5
4 Flr T Toanue
g4

m& m qulrxh'”l-l'%: ‘-r‘-‘e

E.
i P(Rr—ﬂxl-ﬂ}}%.
3. E{fy) = E(Ry).
4. P{Ry=Ry)=1.
e agew ersar Al Fo= 8 Xie o

S 1w F A= W S (Y, XD,
=],---uaf=lZXr g7 wHETRr Y o
i

e o g # At g ¥, @ o

S
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1. If thers is no association belween party and
pender, the expected frequencies are

[8O 420
120 280

I

The chi-square statistic far testing no
association s 0.

Crender and party are not associated.

Both males and fernales equally prefer party

e

Let ), Xs oo X, be n (2 2} iid. ohservations from
Mg, oY) disteibution, where —se< g< e and

i< < =are unknews parameters. Let

Gy AN Ly denote the maximum likelihood

and uniformly minimum vanance unbiased
estimates of o’ respectively, dentify the correet
slalernent;

o4,

isrbution. Suppase Tucther that

independent se1 of chservations ¥,
Yoo Xowhich are also .44, with the same normazl
distribution. Let £, = the sum of the ranks of the
X's when they are ranked in the combinted set of A
and ¥ valugs, and Ky = the sum of the ranks of the
s an the comlaned set, Then

L. me-ﬁr:-m:-%.

2 PiRy-R, >0} %

3 E{Ry=LE(R)
4. P{Ry=Ry)=l.

5o

Conzider a simple linear regression maods]
F= fX+g Leat ﬂb: the least sguares predictor of
Yar X = x based on m observations (1,00 i = 1,
T N
..Z,ﬂ and X=_Z"r.l )
=]
Then the standard emrar of the predictor f,
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2% -1 ol i:i—r{x, o)

2. 2K +1
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4, 2x-1
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woiEar v owaw B | @ # e

—mierea F-gdenr
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~ gy

1. ziaRET STty oderer
4. mrglamar @

SO fE 208 ol tnedd
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Sy + Ty ¥ wens 5o 21 # 7 oo
i T e el &

2. Sx+Txy o7 e g 17 & 7 O i
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2.

38,

a9,

decreases a8 X, moves away froim X
IMCreases as xp moves away o A .

increases as X moves cloger 1o 0.
decreases as x; moves closer o (.

Foiid -

A box contains M tickels which are numbered 1,
2,0 No The value of N i however, unknovwn, A
simple mnpdom sample of 1o otckets s drawn
witout  replacement from the box, Let X,
X,y be numbers an the tickets ohiaingd in the
1% 2%, -, n" draws respectively,  Which of the
fallowing 15 an unbiased estimator of N7

" s
12X -1 where E:H{A’:Ih..—:}:n}

2, 2X+1
3 L?+i
)
d, PR
2

In@ elimcul trial » rapdomily chosen persons were
enrolled io examine whether teo different skin
crcams, A and B, have different effects on the
Tuoman bedy, Cresen A was applied to one of the
randofmly chosen arms of each person, cream B to
the otherarm, Which statistical tezt is o be used to
examing the difference? Assume that the response
measured 15 2 continuoues variable,

Two-sample t=test if normality can be assomed.
Faired t-test if normality can be assumed.
Two-sample Kolmogarav-Sioismnay (esl.

Teat for randomngss,

de Lok b2 —

Suppose that the variables x, 2 0 and x; 2 0 satisfy
the constraints x,+x; = 3 and xH2x =4, Which of
the following is true?

1. The maximum vabloe of 5x, + Tx. 15 21 and it
does not have any fimite minimum,

2, The mumimum vabue of 5x,+7%; 15 17 and it does
not have zny finile maxinmum,

3, The maximum value of 5x,77x; is 21 and its
rimimum value 15 17,

4, 5x,+7x; neither has a finite maximum nor
finite minirmum,
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60, Let X{t) be the number of customers in an MM
quéning sysem with amval rate & > 0 and
serviee cate i = 0. The process X0 is a

l. Pousson process with rate A-pi.

2. pure birth process with birth rate A-p.

1. birth and death process with barth rite A and
death rae p.

1
4. birth and death process with birthrate - and
&

death rame l :
Ll

o

8/0T RDHM 2—4 AH—2ZB
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T Part C I

T 1MInit T

Eﬁ_ﬂx}ums%-gsgﬂm (be =300+ b + 107 — (] + 4) o7 fomwe &y o f 7 fgart &

. x=5 2. x=13 3 x=-10 4. =0

Consider the function

Ax) = cosllc — 5+ sin (= 3)) ;;;4- 100 = (] + 4.

At which of the following points is £ nof differentiable?
| S ) 0 xml J. x=-10 d.. x™
R & frr vl o et o e # 7

Loy ils 22
3 {[x.y}::r2+3_}=255}

Which af the followi
2. {12y
4. flxyid =y +5)

e =0 R @ gon wew &) Fodwd P

L difg)=sup{l F{x)-g({x)| :xe[01]}.

2. dlf g = inff| fix)=g(x)]|:xe[0,1]}.

3 1
Lo dfg= [l - glxfde.
i

4. alfg)=sup{ J(x) - gl x= [0+ | 7 (x)- glxldx |
&
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Which of the following are metrics on €= {72 [0, 1] — R is a continuous function}

. d{f g = sup{| f{x)-g(x)]x e [0,1];.
Jifgh=ml] Ax—gla] e [0

dif g)= [if(x) - gla)lex.

i

a4 dif g - supd F{x) - glx) cxe (011 J| Six)-glayde .

b

e
'

Fei= 0,2, R oA A, v uly we & St @ o a0 5 e # A

I: Odjmwﬂ?vwgmr?; ik Gl:]djmfi

=1 =l =i

o =)
3 []d; smovim @y 4, | A, orrerder #
il =t
Foreach p = 1,2, 3., let A, be a finite sct containing at |

-
I: LIL{; 15 it counlable set,
II."'

3 ]}_! .*if iz uneorniable.

fmT A R T S

Which of the following sfare corgst?

i

el
1. [i+—] —R HS N,

”
[]L.L‘i — 2 A5 M =0T
i

m+l
i

i i
3 [1+l] —r @ @5 P —ro0, 4. (I-!-LJ —r i G T,

i 'p':l'1
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fer & & ol wet 727

1ag“";*’s"’g";“‘” it 5,y > 0 F f
£+, x
E_EEEE =&

£ witx, y >0 & o |

o Imx+simy
3.1&I2':”53”1'3:;4'“"Lr it p=0F By

(x+ )
Iﬂ:

Emux{x*,_}r}} mx,y>0dawkz] &0y

Which of the followmg isfare true?

—_
=

f

2.

s

-+ 1
lﬂgﬁmé_gl_“.g’r_*'mﬁ for il
2
it (NS '
] 5# fioe all x, 3 00

oy

X+

A sin x+sin
&in = Y farall xy=0

(x+ y}i
2

<max {x‘,y*} for all x, y > Gsind ALK = 1.

: o, b] = R vF 0T w7 & T e wi

o
Wit a5 cBds b B ame jj'[x)r;fx=ﬂ # =02
“
[
Wi a<csb @R Ee [f(x)d=0 atf=0#
d
wlase<dsbd fv o [f(x)de=0 5 7% s 7 & fF =0 &

mtascsh & ol PR jfl:x:ldrzﬂ o s T =03

Letf: [, b] — R be a measurable function. Then

o
I Ir Ij'{.::}ir:l} forall@sc=d=hthenf=0a.c.
C

2. I [Fix)de=0 foralla e < b, thenf=0ac.
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o
3. It {f{x}dx:[! forall @ £ o = d = b, does not necessarily imply al = 0ae
Y

[
4 I [f{x)de=0 foralla << b doss not necessarily imply that /= Gae.
a

68, R Fx=(r e 0m) T V=00 Vaeaya), 1 Spem @ R A

n e
:IP{LJ:,}-'}z[ZLrI—yjr] 7 d i, ) = T el =120t & 0wt 8, =

LeR s (v, =<1 1 spsw A & 7 F7 m o 58 887

|, de-zlw &8 By 2. de-3iw F B fGgE E
3. degliE AR Ryw T E 4, dygiw ¥ By Baw w8

n

K. For x = (x;, XX band v = (v, yoo 0 n BT L dpf.r,_}'} =[Z|x-
1=l

and d.(x, 30 = mix {o-p| i@ 1, 2w
letB, = {xeR" d, (x, 0 <1}, t =p=oa
Which of the following are correct?

1. # isopen in the d.-melrc.
in the dy-rnetric.

ffes R = R o f=r &t

T (0, () o7 T fr—agwer o seme &

o B gy argeeor DO, O) syl 22l 8
sy # g s D0, ) ey &

69, Consider the map £ R — B defined by

Sx =T+t B+ 4y 09,

Then

fis discontinuous at (0, 0.

s continuous at (0, ) and all direetional demvatives exist at (0, O).
Fis differentiable af (0, O) bat the derivative 200, 00 is not invertible
Ss differentsable an (0, OF and the desvvative 2000, 00 15 invertible,

Bt Bd o
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0. [0, 1] 57 Fow e @ W O, 1) P e w Ry e 2
Lo [ e = supi )] - xe(0, 113
2 Iflh= Ij'lf{x}l-:'ir-
CH P f:llf Jl=+ 113 + [R0)].

4 |Ifl= 1"}1;‘{: .

0, The zpace CT0, 1] of continuous functions on [0, li is complete with respect to the nomm
Lo [1f e = sup{lix)] - xe(0, 1]}
|
2 = e
a

300 AL = I+ D+ 0

4 fl= ,’ Jrf a.

T w R D ()= {lx ) (x—al +(y- b <7}
2oE?

1. Dl Ui, 03} U
3. Duptl)

U Dzl 1)

4. D1} Dy, (1)

71. =1 ) <#}. Which of the following subsets of R are
WAL B3} W Dyagyl(1) 2. D1} W Dpnil)

1 Diggf(1) U {1, 00} U Do) 4. Dpaf1) U Dig 2 (1)

72 e B X ={xe[01]: xxl/nne M} Bw gan ol st £ o ar

. X&7g @& ovg ¥eg 781 £ 4 2, Xvoweg d T7awnT
3, XwemawmwE 4. X =T & gy wew
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T3

74
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Let X={x=[0,1]: x=l/nne M} be given the subspace tepology. Then

. Ais connecied but not compact. 2. Xisneither compact nor connected,
3. X'is compact and connected. 4. Xis compact but net connected.

Frey aivage! & & Wy | sonew—aliaa B 7

s | [} 2]
} 2

_.l 1] _2 -

4 i 0 4]
3, 4.

| 4] 4 0

: Fa: I

' I 2

3 4 —i]
=1 4

o O el s i
Pl AP I M
=4 o

A £ i e el
ard G W AcR W G

T W E |
i VE T el @ A A =0

Fce A nezere hnear imnsformation en a real vector space ¥ of dimension w. Let the
subspace Iy < Fbe the imape of Funder 4. Lel &= dim ¥, <& and suppose that for some
ACR, A = A1 Then

A=1

del A = a7

A5 the only cigenvilue of A

There 15 a nontrivizl subspace Voo F such thar Ax =0 for 2ll xs 1,

L e
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A @ C 0F o x n aras arege & e @ WL C, O C7) BT B 1% wee
wafez & ¢ wEw wRe W e g

1. 2n 2. aw W st
3o 4. afrw & s 2o

Let b an = o real matrix. Let B be the vector space spanned by {1, C, %,..., €™}, The
dimension of the vector space ¥ is '

. 2r 2. atmostr
TN 4,  ut most 2

At i V7 Vopw widw wefer et anwmiegr & ) B F W 6T arrerem: 1o® ggemne #F
b Wi 3 Fill T

3, KFi+t¥e=Ixtyixel, velil. 4, W= xeFiand yEFa).

Let I, ¥; be subspaces of a vector space ¥, Which of the following is necessanily a subspace of F?

1. #Nk (P

3. Fi+t W ={x+vieF, pell. 4, A= {rzaFaand veF;).

e N T 3w ) BRET ST 8 (e a0 8 N= 0. B T o @7 oW we dE

I, N v Ferv—arem sy ael 8 /

20 NoTF fri—aEE W ey 5

3N e ey S wa

d o W & il R woT e wiEw £

Let ¥ be anenzers 3 = 3 matrix with the property N° = 0. Which of the following isfare twrue?

L. A 1s not similar to a diagonal mateix,

2 & 15 simular 1o a diagonal matnx.

3. M has one non-2erg eigenveciorn.

4 M has three linearly independent cigenvectors.

W & ox, yel” n'f[x,y}=sup[le"”x+e"*}-ﬁ;z:H,@EEE or fGEr ¢ G § 9 FE-meT
o ;
mar BT P

. Ay sl < +2)in ). 2 flxyy =i+l +2Re(x ).

3 Sy =] o+ 2fe ). 4. flxy =5 b+ 2)im ).
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2
Letx, yed”, Consider ff-’-'rl’}=sup{|iﬂm-‘-'+*-'m)’l| we EI Which of the following
i

154 eorro gl
Lo fa <ol b el 20 A =l el +2Re(x)-
C (R T 1 i 0 P N4 CAD I L i I N

e [1/Unit IT
Frr o # whr-d w0, 1] F wew £ P (gewwenrre st @ G A [0, 1] &
TN ST WA Woen i g
|, {feCl0, 1] of vo ages & ) 2. HeCln, 1] i =0)
3. {fefo, 1] R0y =0 4.

Which of the following sets are dense in CT0, 1] (the sp
functions on [0, 1] with respact Lo Sup-norm L

1. {feC[0, 1]:fis a polynomi

3. ff=cqo, 1R

T ST g T AR wae § W

20 w2 oaw Ve BN SEAE 8
4.t wlE SmEE s w sl T

: Ty 1
Le1 2 C—» C be a meremarphic function analytic at (b satisbying f[—]: el for mz 1.
M H
Then
1. fiy=12 2. fhasasimple poleatz=-2

JoOAN-=14 4. no such meromcrplic function exists
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T B v T e www &0 s S w SR v = 0, a8

1.
3. =

S wr areEtE aE e @ ) 2. ffemd g

Let § be an entire function. If Im § 230, then

L.
L f=0

Ee f is constant 2. [ isconstant

4. f v gy RewiE 2oy

4, iz a nonzero constant

LD B0 =07 f(1/2) =08 s ST & o D=zl <1}, G o
gl T R R P

1.
£}

1f7 (1/2)] < 4/3 o=
L (2 =43 and [/ (0)] = 1 4. flzl=zze

Letf: I — [Ibe holomorphic with f(0) = 0 and £{1/2) = 0, where

the following statements are comect?
1.
3o 15 (U2ZH S 40 and | (0)

£

Lol

ZEx+iy E H 2

[ {1/2) = 473

H &=t H & &y 7 1 ot B o ofifafes ewer &

H'ol H o ave v & H # wow offafe sy §
Hal L" & 9w 7 H & L & &9 5y s & )
H'ar L@ awe o ol L' w9 g0RAT owr #

“\a\
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For z< O af the form z = x + v, define
H ={zeC :y=0},
W= fze: y =0},
L' = {ze x>0,
L™= {zeC:x=0}.

2z 4]

The functio =
e function 1z} TR

|, maps H onto M and H' onto 7,
meaps - onto B and 1 ento H,
maps H' anto L and F onto 1.

o Tl b

maps H" onto 1.7 and H onto L7

2=0 W f{z}=exp[1_:m]m

v ayay [Bfewar & o
PEE HHAE B S
v s e &

i o o e

Atz

nsion of ffz) areund 2 = 0 has infinitely many posilive awd negative

s Ro= QI W I, |+ xf g Wi gw ansef # ) W R W x @ omemymma y @ o
it R av aegwfiy §

I T vyl
3. Y-yl 4.y tylty+l
Let B = Q [x]1 where 1is the ideal penerated by | +x* Let ¥ to the coset of X in R, Then

1.yt 1is irreducilile aver B 2.y +y+ 1isimeducible over R,
3. v —y+ 1isureducible over B 4, ¥ +y +y+1isirmedocible over K.
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A= 5 8 eta—wr wit # 7

l. Sin7", Q w #idiw # 2. Cosnf17,Q ov diahw #
3. smt |, Qoedm 4 I+zm MmwadT e
Which of the following is true?

1. Sin7 is algehraic over Q0 2. Cos 117 is algebraic over .

JZ 7 is algebraic aver (}{x).

o

3. Sin™ 1 is algebraic over ¢,

A=+ rrrl w gl =2+ 1 A QeE

L SEET T RS (), g =x4 1

p. eS0T aw (f{x), gl =x" < 1.

3. sy wEE (fx, glx)) = Pl Wy

4. s e (), e = st b s

Letfix) =2+ 5" +x+1 and m{x) ="+ 1, Then in Qx].

god (o), mxp=x+ 1.
ged, (M) g =o' -1,
Lem. (i, gla)=x +x' +2+ 1,

Lem. (i), six)) =2 + '+ P+ £+ 1

-pl-i.lql'l-\_'l'—'
" L

w36 & #F wp G 7 owe ovegs H oo Gl 48 B

. HeZ(G), 2 H=Z(0),

A G H H e ¢ 4. H v amEdt wae £
Farany group & of order 36 and any subgroup 1 of G arder 4,

L. & = 76, 2. H=Z(G).

.o s normal in G d,  ffisan abelion group.

A G oEE 8, x S8 e wwr # ) a)

l. G @r2-dat oo wrg # 2. C o7 3-AF Tywer gemneg §
3 G O HE FeTT anenE oo 4. G W ow ey eTEas e 72 a7 i
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Let £F denate the group S * 5. Then

1. 2 2-Sylow subgroup of  is ncrmal. 2. a3-Sylow subgroup of & is normal.
3. ¢ hasa nentnivizl nommal subgroup. 4, (7 has = normal subgroup of crder 72,

s (B X v e EEeerE amae @ ant R A, A, A X F Tiger aere & ol g
st 8§ 8 X 9 TF woq awmlas qeadral werd f pdey v £ amd ) = a, 9 xed,
=034

el Pl Tl =i -

wE Fd I gy, 0y T FG ol ot el & e EE A A
i3y, Ty B FAY STEAISE qoml F

fret o e A, A, B A F # T Raw A

T

Ler X be 2 normal Hausdorf? space. Let Ay, Az, A be closed subsets of X whick are pairwise
disjeing. Then there always exists a continueus real valued function fon X such that
Hhm s iTredni=1,2,3

iff cach a0 erther Oor 1.

ifT at least two of the numbers @y, a;, @5 are equoal.
for all real values of oy, s,

only if ane amoag the sets A4 4> and A; is empty.

e R

Consider the system of ODE
d 2]
—Y=d4Y., ¥ =
il =1

R '
where .d:[ |a.n-:l F:[}I{I}]- Then
il -—flaJ ¥ylx]

L. yinxd = ooand ya{xh — 0 as x — 2,
20 wlxd = Dand () — Das v — w0,
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o,

03,

93
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e Vilxh — oz and aa(x) — —o0 a5 4 = o0,
4, MCXD, pa(e) = ~oo @5y —p —o,

m‘i‘?ﬂmme"+}¢=ﬂ;y{ﬂ}=ﬂ,yt]}=ﬂ,ﬁﬁ#qﬁmﬁaﬁmﬁawkw
Mt & Firwd (0, 1) # o st wwy ome 2 oot

l. P a5t Fewmr o 2. g gy B
i HAETE F L 4. FHummaE B or

Far the boundary value problem

¥Ry =0 y(0) =10, y(1) =0,
there exists an eigenvalue & for which thers corresponds an eigenfunction in (0, 1) that

| does not change sign. 4. changes siym.

4. 15 posilive. 4. 13 negative,
;‘!

nﬁhﬁmmm——iﬂ: =COSEC.x; 'Df.r*-':-', M=

l. ey

The solution of the boundary value

»(0)=0, .P

negative 4. posilive

L, =0
e
u(x,yi=x, xia Ia-:ﬂﬁf

oy

1. @ xek, yeR o B9 v g # )

(%, ¥) €R* : (x, ) # (0, 0)} 7% §FF amrer 5707 & ¢

{5, ¥) eR7 1 (x, y)= (0,00} 9% 7 oivww &7 & 4

Tl ) R O, v) = (0, 0)) 0% 7 airg 2 & S e WL By

T R




us.

5.

96,

The Cavchy problem

Xy, =0
wlx,¥l=x on P ,1-'3 =]

b

1. asoluton for zil xe R, velR.

an wmgue solution in J{x, v eR: (x, y) & {0, 00}

bk

3. abourded solution in iix, ¥) R (x. v}« (0, 0))
4 anunigue solution in Hx, ¥) €& 1 (x, ¥) # {0, 0}, but the solution 15 unbeunded.

e [y OTeT T

= =0, D<rarand (=0
w0 ) =l =10, {0
wix,0) = sinx+sin2x, Osxsgx

=

T oTw Ew & g

it ce(D, D@ 152 wx, ) 2055 { — o
it e (0, M@ 3 Culx, ) - 0 7@
xe (0, =), t=0 # B3 Sulx, 1)
witee(0, e B eMulx;

et

Let w be a saluticn of

as ¢ — w0 [orall xe(l, o).
%, i) =+ 0as 1 - o for all xe (0, m.
e'rlx, £i15 a bounded function for xe (0, 7, 0= 0.
eufx, £} — 0 as ¢ — o forall xe(0, m.

Frknr il -

b e T el e

u'+%u'= FU reion
u' (0=, u(lh=b
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FERE ¥+ 2] % B o B v, ) = H{-Jx-i+y2]§'ﬁ"3{?ﬁ.b'}"
(#+57), ot v s sy sefosen

Yoty =g {I[:r:,,l.-) ;xz+_y3f:i}¥i"
W) =0 |{xy)d+yi=lle

FT B T I g
I. a=0%b>0 2. astz b=0
3. a=0zgb=0 4 a<lz h={

D, Letu be a solution of the boundary value problem

u”+%u'=f(:}, te (0,1}

wi{l=a, u(l)=h

Define for o +)* 21, wx, p) = u(drz-l-_yz)andg

ol the POOE

'I.-'_“+'|.-'}:|_.=g n {f.-'-f'.

vix, p) = (. p)

2, g=0andh=0
4, o=<0and k=0

97, » G simege (UTM) sgomeriar oft & ore aes it Bl smem
T4 et o -

24 3x,—xy =3
—2x 43 -y =t

o et (1)

L. @ UTM & swaiin &1 a7 wonh £ vog 95 agmeenily et @ ool oo el
st g o B o E

2. gl § e UTM o soeefis @ =2 ar st )

AH

5107 RO/12—4 AH—3A
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3 LT o wpdan a0 o wanr & gaits it ot Bl mlfee gy w B
4, UTM & wuraiia & o e & 07 UTM &7 g (1) ar f ow 2 ¢

97, Given that an upper tnangular matrix (UTH) is invertible if and only if all ity diagonal
eleamenis are diflerent from sere, consider the lncar system

2o +3dn,—ry =3
x, +4x, -3x;, =3 (1
-2 A dry ==
Theo svatem (L)

1. can be tanslormsd into an U7 hut i not invertible becauze the diagonal
errices of the LT ane nondifferent fiom sero,

2, is invertible thongh cannot be transformed into an UTH.
& can be rznsformsd mte an UTM because above diagonal entries are all different from
0,

4. can be mensformed e an UTM and the selution of the UTM 15 the solution ol

98, AT f{x) =X -x—2=0... (i) F & & Bwd w8 x o= pln) anfd
Froer e (1) a7 gw £ 0 2l plx) & ey aovi 5

.

W —x-2 ; PR
1. FE) 21 = e [ea,a] 15 a possible choive where o 15 positive constant.
m
1 2 _ ;
2, elx]=xv"— 2, g(¥)=1+ — arepossible chaices,
X
¥t e}

i glxl=x—- = K =0, Ko 5apossible choice.

5 )
4, 2ixl =yt =13, plad =1+ — are e only possiile choices,
X

$/07 RD/12—4 AH—IB



10,

k:
3.

35

o e (5= [KinC)$(C)de
1]

WEF A 1w owa B

: casxsing, for f=x<g
7 K(xd)= :
() {cns@'smx. for ¢ sxsx

E gw wimr sry e @) = fA) Px=0, §(7)=0, F(0y= O # v & ower 8
TE LAY T # g oar aw o a weEr o

w7 Ay =0, v sy g # g 2. w0,y wom d B E
W7 fA) <0, ¥ Fw et _ 4, A, TE T ER S

The integral equation

Blx)=A [K(x,0) (S g
B
: cosxsing, for 0sx<g
A = :
where 4 is a parameter, and K (x,&7) {cnsﬁ's‘inx, for
leads to a boundary value problem @ix) - i (i here flA) s

known. Then the boundary value problem

L

2 unique salution when §.2) inf solutions when j{4) =0,

igue solution when A= |,

2= g (x,y), W5 o Ferwis # v D ov wuA ¢ v wwT o
i=1

HTFE
Zo = arglx, Y)FE o fererw & 0w D owe b wew #
z = (2 - 1G4 - 1)16.

0 = oy ¢$g:l+a‘;¢-{xl }'}rﬁﬂﬁ'l = ﬂﬂﬁ‘mﬁf W'ﬁ] i ¢'l o e S
!

-
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101.

L@z,

10z,

26

Aqapproximate solution 2 = 7. (%, ¥ 10 the problem of extreminng the functional

o= (&) 2] 2 |
ETSVE {j{LfEx] | 5| 2 s,

LS
|
where B is the square, 1 £x 2 1~ 1€ v 5 i, amd z = 0 on the boundary of the square, is of the
o

n
i = Z'ﬁl’.-Fr' (2, v), whers & are constants and finctions & are lincarly mdependent
dal

i )
2. mo =ty O, b gegh e, v wherg o and e are conslants, and ¢ and g Lave
combmuons pirtial derivatives.

so = el V) where & is a constant and ¢ s continuons i D
4, =i =100 = K16,

Lad

e g S b o -

1. S Sy faperd g oy sl &
arg i g FmE @ sawal @ &9 F gew T
X s B sroal aefeel &y arjﬂnrﬁ Ay

4, e T S frr SfeeT Ay w s &

(B

1 Hamzlton's principle fioll
2 ol 's prisciple 1 £ EYRICN. unless a

dirates is given.

T A @ mgen eiigent # g

R

2. dei when) gyl Pderal o) s & warn E o

A Lt e wy o e Al & ogwe el it weteat @ e
aiFerr wopr &)

4. T A aufRe el v il s o v Foky wee B

Lt | denote the Laprangian of a systene. Then the

L. Lagramge's equations are second order ditferential equations.

Lh Total number of eguaiivas is equal 1 the number of generalizad
conrdinales,
i Lagransian Lois not unigqus et lunctional form, bat the form of the

Lagrange’s equaticn of moficn can be presecyed.
4. Lagrangian function is @ quadratic function of generalized velocity when the
poicntial exizs,
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@ [ Unit 1V

W03. & & F(x, ), G(x) v& H(y) &5 (X, Y@ wymT Wt 27 e X @7 owmT gl g
Y # a5 Eay § ) ofhnite &

1 E X<a

o 1 == Y=k
_] ;'.f? ..'T:"l‘?

5 s
s {-1 o Vb

L1

TE a ¥ b Faw analiw aiw £ O

1 #T e (U, Vy=0 ot witx 7y @ B Fix, v) = Gx) H)
I sk gy #F & Fx, ¥) = Gix) Hiy) m wEmE (U,V) =0
3. arlUaVeamsfat X eYarg § ¢

4, X IY s dm U oV o d

103, Let Fix, ¥}, G(x) and H{y) be the joint c.d.f of (X, Y, marginal ¢.d.f of Xdand
marginal e.d.f, of ¥ tespectively. :
Drefine

1 if ¥Y<b

U= 1 if X=a
i -1 if téb

and K=
-1 if X=a {

where g and b are fixed real numbers, Fhien

If Cov(U, V) = O then P, ¥) =Gy} forall dadd .
ITF(x, ¥) = G(x)}H(y) for all x and y then Cov (T V) =1
If U and V afe independent then X and ¥ arélindependent,
If X and ¥ are independent then U and V' are independent.

ol b=

4. 5% 58 85 & 70w Gglew ae KT Y @ wrew @ sl weT ae £ 2

L e R& BRP(K>a|Y >a)=P(X>a)
witg, be E# & P(X>a|Y<bh=P(X>a)

XY w@bﬁa?&&?:

i, be R & B E[(X-a) (Y —b)] = E(X-u) E(Y-h)

e

104.  Which of the following conditions imply independence of the random variables X and
Y2

L. pX=a|Y>a)=P(X>a)foralla e R
2, pXra|Y<b=P(X>ajforallabecR



3B

3. ¥oand ¥ are uncorrelated.
4. E[(X-ap{Y-b)=E(X-a) B(Y-b) foralla,be R

105, s@my mEfe §=11,2,34.5] 07 w7 qowe ivenr P w9 e & e g ey

wrerpy W f3ard
01 0 02 07 0
¥ i a0 0
F=07 0 Q1 02 0O
a2 0 07 01 @

0 05 0 0 05

e pl P (i, ) we amr #w

i lem p“"l: \
ral

2, wﬁﬁ?ﬁfﬁ'}ﬁﬁmlﬁ (.25, 0.23, 0.25, T

v e,
rrmd

4. lim =13

K=k

105, Consider a Markov ch d 5tz|l:|-;mmj,. transilion probability

matris P geen by

doords
0 i S ¢ R R 1
5 0 0 0.3

Les gJEr”J be the {4, /) th element of &

Then

1. Zl]]'l'l ||'.:'I: "o, |

=) fﬂ "5 (L23,4L25, 0L25,0) is 2 simionary diswibution for the Markoy chain.
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. Y <o,
H=l

4 lim p =13,

o ]
1

.
xER,W}ﬁ#Wﬁrg{x}w?;—e ¥ W R W TF FW SE F a0 FoT £
H'S

(1 Wity e B og gl w & B ul-x) = —ulx)
(i) xell) 2 Fu)=0
(i) Wik e |::|::}|5~?:|,1—.

2me
A fE Tl e € R @ B flx) = gle) + ulx), at

S e g & awr
wetx @ 5 (x) = 0 v sy By
R oo miwar e ewy £

v TG g &

A b

| -z
Let g[.r)::h—-e P forve Bandubeac
x

Al and f is nat integrable.
ithility density function en B.
4. 15 an integrable function.

A K X, .. WO TEEE w R Wl X, -n T Inin=1,2..) # v § reame
N
aewd AR EN=1,2, ﬁ'%ﬂ*ﬂw=ﬁz—{£ﬁ5m & T ww By & ) ey st

a=l "

B DU A g WERE e aoT s W e www & Be @ abewnon
whl goR 2 ;




107,

108.

108,

104,

40

L fim Fy(0)s®(0) 2 lim F,(0)28(0)
3 lim £ ()EP() 4, Jm F()z()

Let Xy, Xa, ... be in-:l-:pu:ndeiat random variables with X being uniformly distnbuted between
-n ard 3n. 1 2 :

Let 5, = Z = far W=1,2, ... and let Fy be the distribution function of 8, Also let &

J_ L=
denote the distrioution function of a standard nosmal candom varable.  Which of the
following isfre tree?

1. ;,l;im Full=d{l) 2. rEIEFN{ﬂ}Eﬁi(ﬂ}

5. lim £ (DZ0() 4 fim Fy()200)

ﬁﬁx1ﬁmmﬁfﬁmmmﬁ[x}=é
j‘;{x}:%s’z”",x}ﬂa‘ s ar

1, }-.'.'L'F:{J,tjﬂ'}ﬂﬂmﬁn'

3, K+ 2G.0% B gfi AR 8 )

z .
Suppose X; has dens s density 5 0x) =EE Ll 220 and
x
L] 2. X = 2% is sufficient for &
1
3 plote for & &, E{Xﬁlfﬂisunhiam’ifarﬂ

sief B e oure | 2 2 WEWEET WO WY ¥ o0 85T X Xuaf, & BT TE OTF O
Nip, o) 75T @ unl TR wap<n @ Dog’ o o agmr B oot

1. o & SR WEIET SR o8 T ST S £ )
o T FEET W SRR WA ST @ @ Hw TS AT
gerr i ww o oy g ek &

Ol o il o el e T o A Y e
s &

4. ot a B ol s s @ B o” @ o ge arre & el o anay a2
@ E
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Suppose that we have n { = 2 ) i.i.d observations X, Xz,.. ,K,mnhw:th:lmnmmnﬂ{j.l,u’!}
distribution, where —¢ < u < = and 0< o® < <0 are both unknown. Then

. the maximum likelihood estimate of o° is an unbiased estimate for o,

2. the uniformly minimum variance unbiased estimate of ¢ has smaller mean squared
error than the maximum Jikelihood estimate of o’.

3. both the maximum likelihood estimate and the uniformly minimum variance estimate
of @ are asymptotically consistent eslimates

4, for any unbiased estimale of o, there is another estimate of o with a smaller mean
squared emar,

'ﬂ#f&':‘i,,ﬁ;,..-,}{;, &rm [H_!l"lh B"'!l"i] #W-T W E'E'??g'ﬂﬁ‘-ﬁ'?. mﬁ—ﬂ:‘{ﬂ L=l -2
T METT NTEw R

1 qiree qrm O 5 e swea B

2 eyl witgwr QFT s e B

3, gitreel wmm O @7 CewRIE SIEOT FOV ST S e B
4. wief aSywy § @7 vEvETRT AT RO M ST T8 8

Let X, Xau. . X be i.i.d. observations from a uniform distribution on the intérval [B- 15,8 +
14 ] where — 0 < B < & is an unknown parameter. Theathe

gample mean is an unbiased estimatefor 0.

gample median is an unbiased estimate for 0

sample mean is not the unifermly minimum vanance unbiased estimate for 0.
sample median is not e uniformby migimum variances unbiased estimate for &,

Boolb b

w R X o e # f( Rl =Ae x>0, 8 AnOammm # ymak <X S k+1,k=
g, 2, . B X o eawien Y=k e & Y @ e # Y0, Y, o, Y. 00 TG

nﬂaﬁmm#;nﬁﬁf?:—iﬁxﬁi FT S Ay smEEw A B

im|

3. ,i=in|[1+%h-E 4, B T e e G e s e

Suppose X has density £ (x; &) = g™, x = 0, where & = 0 is unknown. X is discretized io
pive Y=kif k <X £ k+1,k= D 1,2, .... Aeandom sample ¥, Ys, ..., ¥, is available

from the disiribution of v let F= Z}" Then the method of momentz estimator Aof &

(]

15
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|
]= 2. A==+]
¥ ¥

1. A=

¢
3 i:]uikl +%] 4. the same a2 the maximum likelihood catimator

) T x & 0 0F s w, sl fix - 8) = [0 - x), TF w0 e g
T | et w2 owwmET w sy wew e X, NoGXG 0wl 1106 = 0

Ha: B0 0 e oflmy mhesa 5, =y fm (X)), e

=l
1, =% x=0

faE (x]=1 0,30 x=0 o &=V
-1,7R x<0

mr B 7, W O gaw wr awlh L00(] - ) weme f @R 0<e<l @ A A A
w W e #oE 7

1L af g=0, & lim P{S, >z, | =1
2 ak g=0, @ lim P[S,>nz, }=a

3wk 850, @ lmPfS, >z, )=l

Heki

4, @ @=0, & lim P

=Tl

5

Ll X, Fanes

function

ith continuwous probability density

M
= 0 and the sign test statistic S5, =Zsign { X ) where

=1, if x<D
disteibution where 0 < < 1. Which of the following isfare correct?

L 18=0, then lim P{S, >z, }=1.

3 I 8=0, then lim F{S,,:-JE:E}H:«.
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3. IF@>0, then lim P{Sﬂ}uﬂaﬂza}:]-

=il

4. I1£6>0, then lim P{S,>Vz, | =er.
et L]

113, a9 fF X, Xp. X N0, @), & = 10 8 Py war oo agftew sfesd & 00 @ gd 6-N(0,
— 1“ -
o), =20 o7 furF oA B X:%Z}{,a&&]a‘; TV A2 F AFTE 6 g we §

1. d=X 2. E'h=£
21
3. G=Xif Xz20 4. P=Xif¥=0

113, Suppose X, Xi,... X is a mndom sample from N(B, o*), ¢° = 10. Consider the prior for 8,
_ 1 H
8-N(0, T} 7' =20. Let ¥=—71 X,. Then the mode &of the posterior distribution for 8

i=1

satistices:
- = DY
1. E=..-Jf 2. [
4 21
3. GsXif X=0 4, dzXifX=0

114, (X, Y) o B9 w0 ey o deret o Smnd 0, 1), (1, 20, (2030, (3. 2), (4,1} + &F

1. X wY & agme—if w&wm@ré‘?=§

i)

200 Y 5 X 9w v s § X =2
3 X T Y #d w weaay o 0 2
4.0 X T Y F &g avgay mnE +1 #
114,  Considerdhe following five observations on (X, Y): (0, 1), (1, 20, (2, 33, (3, 2, (4, 1).
Then
1.  The least-square linear regression of ¥ on X is ¥ = %

The least-square linear regression of X on ¥ is X =2,
The correlation coeflicient between X and % is 0.
The comrelation cocfficient between X and Y is + 1.

errlhi o
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T B 5, Ea... B, TEEEE W@ET wW A N0, a¥) # smEw A £ YL Y Y F i A
Jirad @ A e Ao E
Nh=p+ & Ly-p =,'5'U"'.'—.fi:|+-.,|1—ﬂz Epn =12, =1 4
A T=£En:}'; whep=1g =07 o nz2F o2
Rig
1. T v Feers deT & 2. T v gy v e o E
3. E(T) =g, wavw (T} > o'/ 4, T~Niw &) 758 > o'

Suppose £, Ep-.. Epoare Lid N, a’). Consider Yy YooY, defined by
Y=t g, Y=gt = o (V= g +yl= 0% g i=12,n=-1,

Let T=li}’l-. Suppose 0 < p = 1 and ¢ = 0. Then forn 2
M=l

14 T has a nocmal disteiltion. 2. T has mean g and vanance

3. E(Ty=p, var(T) = o', 4, TN (. &)

v TR N TE worhae 9 # P wee aed wal #@
wlaer A EY mGTT A B aET-aE miae P

it A 200 goErmst ow@
{SREWOR), wer & /& o=f o x

L oy W SRS e & weag g AR

2. e B S A £

3. gy, g B G avde B R g I GO py S gerw F ural e oW ww # )

4 Tw we oA 29 el yey 7w oAy # s w6 o @ o, 7 g W gE
e B

It a survey to cstimate the propottion p of votes that a party will pell in an clection,
statisticians A and B follow different sampling strategies as follows:

Statistician A: Selects a simple random sample without replacement (SREWOER]) of
200 voters, finds that x of them will vote for the party and cstimates p by



45

X

Fa=ﬁ* .

Statistician B: Divides the votars’ list into Male and Female lists, selects 100 from
each list by SESWOR, finds that x;, x; respectively will vote for the party and

gstimates p by
E .1'3 4'.1'1
R

The number of voters in the two lists are the same, Then

—_

 is an unbiased estimate but p; is not.

2. pand p; are both unbiased estimates.

3. moand p; are both unased estimates, but gz has a smaller vanance than gy, or
the same vanance as p.

g, Variances of py, p2 are the same only if the proportions of male and female

vaoters who vote for the party are the same.

117. 1,2,..., 5 # AT 5 9vwy gaw of @ o MR @O SR 5 e
mow ] 41,2, 3); &= 1k {1, 4, 5}
ey & i wrow awer wei goF 7

1. ey gam &

2 WA oF PO BT T e & U Wiies JUETe fOT i S e st S
N At It WA B

aifipgrer fareat gearnr G o aderas & g vt der el s Ve eeT el 8
4. F o wrr AEEr mREEie e R

e

117.  Consider the following block design involving 5 treatments, labelled 1, 2, ..., 5, and
two blocks:
Block T 11, 2 330 Block T 1, 4, 51.
Which of the following statements iz'arc tmc?

1. Theddesien 1= connected.
i The varnance of the best inear unbiazed estimatoer of an elementary (reatment

contrast is either 2¢° or do®, where o is the varance of an observation.

3 There 15 no non-trivial linear function of ohservations collected through the
design whose expectation is identically equal to zero.
4. The degrees of freedom associated with the error is zaro.

118,  =°F f pod ores o arerr w8 s 25 e e ev rr @ o0 ar 1 &

I HIEET o WEL g aeesr o e el et wer g

7 HFE W EEr T awes | oW T B Eenw |

3. O R OF NERW WA B Fue wed g I Ay i o
4 wereor 3w et mhIr o amar (0 o 1 EVUT
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114

18

120.

124.

45

Suppose Urat we have a data set consisting of 25 ebservations, where each value is either 0 or L

The mean af the data cannot be larger than the variance. ¥
The mean of the data cannot be smaller than the vanance.

The mean being same as the varanee implies that the mezn is zero.
The varianee will be 0 iF and enly if the mean is either 1 or 0.

Lo led B3 —

a4 x2S, -k S 5@ A -x slS @ g aET IR W, 20 420 W
Rt o feEe A w adta Wi e oa@ feE R

1. Ax, + Ix, &0 wiwon am # 250 2, I FIn e gy wT AL
3. AN, b 3x. @ e afife s e 8 4, 3IxFIxe T T wOAT e O 8

Comsacder the variables x, = 0 and x; = 0 salisfiying the constrants x, + % = 5, 4%, - 5; 5 15 and dx,
—x; 2 13, Which ot the following stalements sfare correcr?

1. The maxieum valoe of 3x + 2x. 15 25 2. The minimum value of 3x, +

I, Ty + 2. has no Bnile maximum 4, 3xF 2x: hes no Qoile

vE waw e e warell & 59 B owes sma e it 12 Ree d
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