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Heliwm and argen gases 0 wo separate costalrers
gre 1 the game emperaides and soBave: differen
oar-mean=sgiare (1mE ) velnoes. The two are
auxed @@ Wued comtarmer keeping the sime
terperatore [ s velocity of the helum atoms
in e Mg b

e Than whhat 11 wad bifore noxing.

s than whitl 11 wis hofore niximng

2qual o what it was bofore rmxing.

equitl to thae o drgen alonts i the mustose,
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The manesal fale is wsed anthe mamafacture of soap
bucauge it

sy govies bulk 1o Die produst

i) Ealle Bacierin

() orves fragrance

fdl 1asall and does not semteh e skin

Wil af thi abave sTatemients jstare comed?

Lo dy 2. avamd )
3 dakand (W) 3 (a) and (d)

100 g of an morganic componnd X-FH-0 conaining
& volatile mupurity was kept anoan oven at |50 °C for
&0 minules, The weishi of the residue afler heating

i5 8 i The pereentage of impueity in X was
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30 B

Cin & certivn mght the moon n its waning phise was
a half-moon. At midnight the moon will be

L. s e astermn hopzon

2. ot 45% angular height above the eastern honzon.
1. atthe zenith.

4. omthe wesiem horzon,
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A pemstore 15 mradiated A nuclear reastor for 3
davs, Ten days after frradiation, the activity of the
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The gpring halavee in Fig. A reads 0.5kg angd the
pan bekines o Fig: B eeads 30 K The toa Block
suspeided from he sprimd bulance 15 padiadly
immersed o ke water in (he beaier (Figo CL The
sprivg balanes now zeads 0.4 kg The eznding on
the pan balance in Fig, O e

| 30k 3 19kg
3 3ig 4 thks

o The ends of a rope are fiked torwe pegs, such thar

e tope remams stack. A pencil is placed apainsl
the rapeand moved, such tha) e rope givayy
vermainz Baul. The shape of the carve miced by the
purttl wonkd Be: a part of

a cirele 20 an ellipss

L @ sepvare 4. wimangle

Durmng ice skaing. the blades of the ice skater's
shoes gxer) prossune on the e e skater can
efficiently skate bocaisg

b dee gels convered 10 water ag the prossine
exerted o il tnoreases

& Lt grlsvonvericd i wale o5 the pressure
excrted on it decreases.

Yoo thedensity of ieg m o coniaci-wath the blades
decTeases.

4. blades di o) pensirate nta e

Four sechmentary socks &, B, © and Dase imtraded
by an ipngous reck B as shawn in fhe cross-section
diagram Which af the following 1s correct sbout
their ages®

Graund Sarfaco:

A is the youngest followed by B, C, D end B
B iz the youngest followed by A, B, € and D
12 38 the younpest fallowed by B, 4 and B
A ds the youngest fallowed by B, B, C and Ti

e A Bl e



14,

-h:-_ul-\.il—-

ohy

Strets -

Strain —

o= A W ey T e E 7

1. frwemr [ 7 3 S
ERT &

2. fewmmr Risg me oy el e g gler
gy
3, (v g o gl aUS W AT F e o

a1 aom @ o
A, Sewer gb o dde e @ ol Bd B @
By

- ot wF e S Ay wew S sirerst o

kel e B el S gl e e
e mm & maeed

12 = x
e [awyE|

v e arETE
204 1By

0o A0 B w
107 A0 B=f o

e (RY @l and oo Ja (T o vl e
fshamm) & @ W% (1) aha e ad () W
# WEr T T AT | WS SR e 7
i e ol e e T
il i el AR R Ie Y

1. TiRr x TIRE
2 Fibr = fw
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16. The straan tn a salid sahjected to contnuews siess 1s

17

18,

plotted.

fallure

Stress —

St

Which of the followimg statemenns i s

1. The solid defomms elastically wll the poind of

Failure.

2. The solid deforms plastieally Q] the pomt ol
failure,

3, The solid sones buck w omgnal shape and b
on failure.

4, Thesalid (3 permanently defarmed on fallione

Girowth of an orgamsm was imoniors )| of jogiela
intervals of nme, 2nd o5 shown in the graph bedow,
Acound which timee 5 the rate of prowih zered

e T s
L Close to day 10

2. Onday 20

i Bertwoo) days 20 and 36

4: Between davs 30 and 40

A Tl plant wiith Newl wevds (hod domusant brards

wins ceosged with & dward plantwoh whie seads. b
the segeerating promesy piodeced dgus] umbier of
tall rpd mmad dwsrfwhine phots, what dould e the

cpnoivps of The parenis?

1. Tikrw TIRR
2, TeRr= T

i, TTRR » e
4. TTER = 1tRg
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19, Three sunflowes pians were placed o conditions as
indicated below,

Prant & tsnflamr
Pl B & moderately turbulent r
Plant C - sull s in U dark

Which of the follewing siatements 15 cormect?

TR e

“T'renspiration mng-of plant B > that of plant A

Transpuation pate of plart A = that of plant B
Tranzpiration rale of planl © = that of plant &
Transpiration rete of plant © > that ol plot A=
tnal efplani B,

e g @ ET SR S st i s £ | 20, Which of'the following s mdicated by (he aggun
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| =@ (A+B)= @t (A) + o (B).
2 TR (A+B) S TR (AY 4w (B,
3o (A+B) = T e (A), 7

(B}
4, @t (A+B) = swwes (A, anE
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21 The number of worls that can be formed by
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U I SORGH
3. N i &l

22, The number of positive divisors of $O.000 js

. 2 2
I 40 4.

At
50

23 Ler A, I8 benxn real matrices.
ollewing stateinents is correct?

rank (A+B) = rank (A) « mink (B).
rank (A -BY < ik (A = rank (B,
rank (A=B} = min {rank (A) rank (B},
rank A+ B )= max frank (AL rank (1315,
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Lat fi¥x)= f-ﬂ‘!‘?«'E[ﬂJ,l; Jrf

4
Jor .'I:Eil.-"n.]l
Then

[ a'r'rr: Forx ) defines & contimuous fuction o
f.1]

et eommvarpes uniformion [0 1]

fime J )= 0 dar all g el )]

S I O

e

twe For g exists forallre 0.0}

25 The number 26 is
aritticnal numbece

a transeeidental number
an rraticnal aumber

an Emaginury. number.
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3= Leta, =smwn: For the SCGUENCE ), @y,
the supramurm 12

1 dand itis artaimed
2 Oand it is natattamed
3o 1 and i iz atlained
4. 0 and of 1= not grained,
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33 Let £ T—L be a complex valued funciion of the
Farm1 Ty b = i,y » i wix, v)
Suppoee that ulx, yh = Ix'y
Theai
| 1,I";Ei:rm-:-l! b holemerphie on £ for any cheice
LA IR

s holomarshee on £ tor 3 suimbls choice of
¥,

L

3. fis holomorphic an C for all ehoioes of v
4 s not differentiable.

34 Let £ 27 = BP— % be 3 Bilinear mapr, 1,6, linear in
cach varable separately.  Then tor (v, W0 £3°
* 3%, (he derivative I F(V, WY etaluared on (H.
Kief! x5 i given by
LoV K+ fiH, W)
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4 FH VIS 0w Ky
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Lot Fbe o field of & elements and A = [xeF [x =
I and x*21 for alt natural numbers k < 75 Thenths
mumber of glements in A 15
beo |

L RN
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The power senes ® 37" (-1 converges o

Tall
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b B3 F4
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Comader the group G = {30E where ( and £ are the
Lroups of ratosdl nubecs and Uitegets
respectively Lt m be o positive integer, Then =
there a eyehie subgroup of order 47

fod ieccssarily.
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4. meither fix}) nor g2} is imedecible
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Consider the wmitial value problem
y{=f vty vih=1

whare It E—M 15 continuows, Then this inetal
value problem las
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e CHI L
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o omy —

Lt K, Koo be v, W0ED) randiom variabiles L=
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1. IF ther= is no associatzon belween panty and
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4. deorsdaes mr 5, moess olosar 1o 0
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In a climeal trial o andomiy chosen persons weps

enrgllzd o exarmne whether oo difforent skm
creams, Aoand B, have differomt effects on the
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L. it ase<dsh # B [fndac=0 @ ;=08
&
2. el ascsh @R [flade=0 df=0#
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and oz ) = mux e o 1L
ettty = fxeR"d (. I I £pEm
Wietel ol e Iollovwsse are comect?
1 8 moapenm the dometme. 2o Byisopen nnthe do-metric.
Y, R, it gpen in e dyemietic 4 Bymooobopsnin ke d-rctrc

Jiovh=(Te+at, de = e+ gre widain slRfes £ R < R @ @ o &

{0, 00 % arerer &

L Y Rl Tt O Rl = e e e ol ol oy o
0,00 w7 Farenmly # vy arrerea DA, ) asgoesetly lf B
(0 0 &% ameaiy & e s DL 0) sl 8

B b ps —

Considar e map £ 7 = E defined by

K ris{Tr ot 3rrdp=1"),
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e B D= [l vy —a¥ + (p- A <01 ¢ R ey avwprest o st oanen i
g7

]
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L oSin'LQwatngy 4 2T Qe e
Which of the following is true?
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g #iw, =0
HEY) =2, oH = _L: =)
bLaz
I a sotution for ol e ®, velk
2 A it soluton in Wy, v =5 ix, v) e 4000
30 abousided solition un i v e 5D phe (0. 0)

-4 am wrycue selunion (LY E R Doy 4 000, bot the soluten s onbenndzd.

e RE n R ST

=1, =W, U< e and fﬁﬂl
T ==, [t
w0l = smr+sinds. USx=Ex [

ey ol I 1

it ae(l, Ao T wWy d) 0w | e

gl ve (0, A@ R Pl - 0 JW— oo

v (0, 71, t 20 & B Suln, 1) o e mEE b )
wit vl st B e™uln, 1) > 0 09 ¢

el

Let i ke & salufion of he heat eqilition

- =1 Oz x=smand =0

wiliy=wlm. =10 el
mix 0 =simrekmiy, O<r<x !

Then

| ol 11— as | —eo lig ol e i, o,

2 Puls, —0as -+ forall xe (0, =

&L e'ulx, 15 a bounded function for xe (40, 5,7 =10
4 e i, 1) —» 03y | — oo for all xef0, 7,

o e T T e

= O SE(0) |
)

=i, wuili=h

4,



33
@ R fyj'i | # B oommm &= % v, v = u(-,ﬂx.!+y=)ﬁg(x, ¥ =
,l"(-.‘l'x_"ﬂl").m-.r st s e

Vo +Y L =E iﬁx,yj ;:'_ri+ }'iﬂ:]}-ﬁ"

l'f;ﬁ,_}’}=ﬂ EI,_}’:] ‘:"'+_5.3=.|}':"i"

& I o ET e
i gxla h=0 2 wEhg h=D
I a=0gh=10 . a=dz h={

G5, Lest e be a solution of the boundary valug problem

T |-lu’=ﬂr:|_ e ()
¢

=g, nihi=h

Define for o' + 355 2|, W)= HI;-,'I'I: T )amlgi.‘:._!.'.l = a"{ -,,l'.r"" -3 }.1I|un v 15 2 snlution
ol 1he PTIE

Math s m ol J;J-:IH
; vl

vix V=0 on 5{1‘ p]'_.x?+}"'=IJ|-|
I w>0and b= L wE0and b =1
3 o=0Oamtbh=0 £ @<Dind b=y

9. W= Rw gan 80w aul Serm s (UTM) s ol & s et il B s
W A A i W e ey

LIy -5y =3
dx b4, =33y =3 L1
-2y #3ny 2= |

it 10
I = UTH o wrer &1 or wooh 2 T IF gl Tl B s gwe Sl

diitea m o B b &
2. oy aelE UTM & sweite ot o oy gt

AH
$/07 RO/ 2—& AH—3A




34

e [ 0, O el Bl v sy e T e ey ¥ fil S &
4, UM o aormERe & ow e A UM o el Ly em it e 2y

L vt ch 3 gl uppes Lr-_,:mgu'la,r mrldtree (LT s anvertihile if sl orlw if all &g iliﬂgi'.'h'.l'ﬂ.l
chamers zrg o Clerend Tnorn czne, coasoler e liesar systens

-|.1—.'-'.r,-?_"c_._—_1 13

INE S &P T |

=Tk ]
Pl dearemi (L)

' can b travnalbramsed inceaa §0ENE T I8 vt irverilde bevause the diigoial
et irbes ot e U8 i s e ng Toong g ) )
o i Dty dhest gl camtd L A fremmed e gn LWL
X Caes b trgns ornsd i an UT M ocose above disgonal citries wrg sl duferent fzom

i
d coiir b trnaformed fio o TS and e sohotion of s LFTM a5 the soiution ol 11 1.

i, s A ey 2= T e B s g A ) e sl
o 2% .':;‘._:l 0 I R Y I S

2
. ) v . .
| Pl = | ————— i Ef e, 4] T AT Bromy o aReaa R B
Al
. P 2 o
2 L= = Z W= = SRR
i
LR L SN ) )
A L ST A—— A I A e T
i’
; .
+4 S L R :. wlaye | = — R B EERE T R
]
e £ it e b g
el =3 ail (13

Pt ot sl wmy (ed pound o o6 b e sotoan of Ol Then
el I} 1 | 2 f

5

Y Tima
| gl = wie | atan] o possihle chewe wheee s posiive consiaal,
o
. 2
- 2= - Ll - — e pissdhie chaices
¥
'.: b .
i HEL= T - LT Al KOG E g pmeaiile chae
iy [ 8 el persmhe dlhoig
i~
o GOA= 0 =2 = = = i e o)y posile shiokes.
L]

5i07 RO 2—4 AH—IB



33

9. FE e ;-s{;i}=,a]mx,r_:mgjd.:
it

el A T me
eosysing, for sxas
ot K (. Ty sxsf & lordsxad
cosgsima, for & sxsa

£ v i srwmer ¢ e - A) @0, Sl 0, d(0)= 0 &} ate 7 ey #
R A) B B B gw g avT wmen o

| @ A=, pF arr rr B ¢ 2. ww KAy, amr mew @ w A
3 FmAL) <D e 4, TEi | UEsTERE

9. The intepeul equation

#ley= (K12, )0051dC
1¥

¥ v |CokzEsn g ot Se=g
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Suppoge that we have n{ 2 2 ) i oheervatons X, Xs,....X, cach with:a comman Wi, ')
Jistritation, where - < p==and 0<a’ <0 arc both unknown, Then

I the maximum likelihood estimite of & is an unbiased estrmate for o,

F & the uniformby minimm vanance unbissed estmate of o° has smalber mean squared
error than the neximuom likelilood estiniate of o,

3. Bboth the maximum likelihood estimate and the uniformly mimmum yaranee estimate
of o are asympiotically consistent estimues

4. for sy unhiased estimate of o, there is 2nother estimate of o with a smaller mean
squared eTar,
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4 | where — = < 0 < & |5 an unkmown parameter. Then Gse

gample mean 15 an unbiased estimate for 0.

sample median is an aabiised edtimate for O,

sample mean is not the uniformly minimum vanance onbiased estimate [or 0
sample median 1 not e uniformly minimom varianee unbissed estmate for B

B Lok ek

Y e A=k a0, e A Qs rErk <X s ksl k=
0,1,2,.... &£ X & Pfedmm @ Y=k fmr & 1Y 6ot # Y Yo, Y, T i

aftsl s st & A B T== ¥ 00 A amgd A srew 4

i=]

. . ¥
_}1:: . == |.

| 7 Fi A 7 ¥

3, i:in[lv%} d, T oo i IV e T ol ) o

Suppose X has density § (e A =A™ x> 0, where & > O muidrown, X is diszretived 1o
give Y =kif Kk <X £ k+1,k=01,2,.... Arndomcsample ¥, Yo, 0 W, 05 avallable

' . L] &
from the distribuston of ¥ Let ¥ = Z.}'; . Then the method of moments estimator 4 of 2
[ e

i1y
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3 1 . =
| A== o Ae=x]
i v
e v i i
1 A=l l+—= J & b samie as the makemonn kel iheod estmator
N

et T w2t B 0@ e e sl s - 0= 010 - ), T G SR 39
w7 B o cEEmAT ww ey AE aem B X, M vl 1LRe=0 5

Mot B0 60 S ot oftopim & =3 @8 (X)) uret

[, wE x=0
fag [.‘f]= 0o xa oy SBEW
[ -], x<h)

e g, Wl warTer ST e awll [RO( | — e T e £ @E e o e At
Ve [ ol g

| T g=0, @ JEP;SU}\;'H:N::]
2 w g=0, 7 lim F-:.';"::-'-.m:ﬂ:m:}
M

vooaR 80, b lim A8, sns, ] =

HiEuy

4w a0, @ lim P8, e4Rs, | =2

] Fo -

Lt X, Koo X be i observanons from & disirbunon with confimans probabi ity density
function 1 which is symseme arnond B 1.
fra =81 = [ = %) fop all real x.

£
Comides the test 1a; 0 =0 ws [E, =0 > Dand the sy tesl stabishe 5, = Za—jbgn{.jli ] where

=y
(4 if &=0
H1ET {J.} = b of x=0 Loz, be the upper FOEET — eejth percentlle of the standard ol
], BF
digteibution where 04 a1 Whichof ihe following isfun: correct?

Lo Ea=0. then lim P18, >z, | =1,

S gl

z Irg=l, then hm F{S‘_ :--.l';:E} =ex

e
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3. Ifé=0, then lim P{S,,:--..{r;z.zq}ﬂ-

& =hid

4, 1 &=, then lim F*:Sn:- :r.l:,f}zgx..

T I Ny KoKy, N, 071, 0 = 10 2 ey v oo urgffow offedd & )0 o gd BN,
), e 20 g7 B ;Wﬁ?f:Lz.{aﬁrHa&mmw@ﬁa‘: g Fw &

I d-X 7. felE
21
i g<F¥ifXz0 4. =X ifX=0

Suppose Xy, Xs,- .. Xz 35 2 mndom sample from N8, o), & =10, Consider the pros for B,
_ ]
B0, 7, 11 =20, Let F=—"3 .X,. Then the mode &of the posterior distcibutivn fir 8

satisfies

I, 8=X . g2
21

1 G<Tifr ¥z0 i, GzX It X0

e O A et o At e U I O . O R O O A

=

X WY @ amgre-r W wremw g Y = =

|_ﬁ|l-n

Y Fe X w age-an S sy g X = 2
XY ®dw awmaw e 08
Xy sduemorweoms + 1§

-

Consider the following five observabons on O Y70 (00 15 (1,29, 620 30 (3, 2004, 10,
Then

1. The least-square hingar regression of Yon X3 ¥ = §

The least-square linear regressionof X on ¥ 15 X=12.
The correlalion coeMoent between X and ¥ 1510,
The comclaton cocfficient batveen X and Y is + |

o
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e s B DRI AR w6 N o) 8 e e 8 LY YWY & ard o
frery @ gk qfen fEp e #

:". =i ey, Fial = I =||,'.|-|‘.:"'I — it \.ll_—l.l_i': TP |'_=|.-1.. wiy = I

e T=lZ}'] pFlhape L3 o =0 Wiz

‘|-1

Ii b o o 3 -|-_ﬂwﬂywmnﬁ;&§!
3 RT = el =o'n 4 T- N, 5 &8 = e
SupposE &, Beeo & oare 3G M o'l Cammder Yoo Yaeiol¥h defined by

—

Fi=u* g, L=t = 0Y =10+ - ,,:'-I-F Fped =10 2, cam= |

Toet T=lz?.-= Suppose e pe land g =0, Then fornz2

=1
| [ ot @ meornnel destryluntion 2 T has noun g and vananee o,
i, 5Ty = ) vt T = e, &, T—M [ EIEII where & = o'in,

v gAm f UE gohe @ F A wee o K B e s e o [0 TE W
wefarur 0 3w A G B A s gl gremr ameed 8

aniRgRe Ar 200 seEtmar & g ey wRRee gtest e apey G0 g
[SREWOR), war @ & Fad %y gw v @ B 50 9% 07 p W EE A S FE E

RETTT

i

e By eweasl &g wtoqewope of! T T At g A oo gE e 00w
SHAWOR s @ g & oo 8w a § o ol e S ar 8w p W ET R

. X+
P e ey .”'1:"r_il'
2D

et w8 wEmEst FE e e 8 0

l i O F s Fe s ot o

z Fi ogr SR e g £

3 G, gy BN onEfiv s OREr L 3 TR py e F ol ol & n R 8

g T e o 28wt pew @ & RETTES & ST wAe el O 1 oy T g i FE

D Lol SELR

In & survey 1 cstmale the propottion poof votes that & party will poll i an cléctian,
stafistivaans & and B follow difforent sampling strstegies as follaws;

Statistician A: Seclects o simple fandom sample without replacement (SESWOHE ) ol
200 virers; finds that x of them will vole for the party and cstimates phy
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_*
=200

Statisticlan H: Divides the voters® Tist into Wole and Female liats, sefects 1040 from
each list by SRSWOR, finds that ry, 17 mspectively will vote for the party and
gstimates p hy
B
P
The numbur af voters i the two lists are the same. Then

1. 12 on unbiased estimate but gy (s.not

2. and g oare both unbiased estimates,

. pand psoare both unbeased gstimates, bul p: has 2 smaller vadance than gy, or
Ihe zame “aRance as. .

4. Vanancesof g, py ave the same only if the propotiions of male and female

voiers who vole for the party arethe same
117, 1.2,.., 5 # e § oy o o o e e sy SRR O e
w1 (1,2, 3%, & I {1, 4, 5]
firey & wijsr am o we w2 P

e T e

1. @ o’ rw e o AT & U I Fuan fhemr @ A R arTReRT ST
20 e o il pet At 8

L iRl SeRelt smanr e o wdenes R g vada e oy sepee N g A g

4. 7 3w wEE waaT me R

117, Consider the following block design invelving 5 treatments, labelled 1.2, §, amil
Iwo Blacks:

Block I 1,2, 3%, Block 18- {1, 4, 4],
Which of the following statcmenis iz'are tmc?

. The design is connecied.

¥ The vananee of the best inear unbiased estmator of an elementary treatment
conirast is either 2¢° or 4a°, where o is the variance of an observation

1. Ther 15 no nen-tnvial lingar functon of ohservations collected throueh the
design whose expectation ks tdentically equal to zero,

4. The degrees of freedom associatied with the error 12 2e00.

[18. = r i ramd o o Srrg W B s 25 dow 2 Do v gm0 o &

FPEE o RN gae goneT W e St ey o

HEEE, 0 HET S e W oA TR EOER

G wis v OO e B FEe R ga [ ERy wrwr
geroy wrer ol Ehar o A (b wE | EVRT

ln'.-'.n‘-i'l-ll—
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114, Suppaong (AL we hiyve o dat e consisnng of 25 observalnns where cach value iz eitherd o7 |
f [T ey o ke cfala ¢ annel bie Lirgee Yhan e variance. .
s The mean of the duts vannot be smalier than the vamange.
& [he mean beyag simeas he varanes smphes tac e meen 15 #or,
4 e variznes wllbe O and by iTife mean is either Tor T

1Y i g PR SRR DR . 8 B3 - PYESS - | IO e R o SR TR - R

frEmt CEEE R W ahe et e 2o F 7

[ A+ B i aiiemi s 25 0 20 My =wydm pEE AT E L

S O . VO T =l e B 347t - A, 3x,=Ix W ST SpETE OE B
11, Comscher e varialdes £ 24T @il 0 = G sanstiong the comitmums x, + xp =5, 4~ 52 15 anmid 44,

= i 515 Winedy of Hhe fellawme stlemwnts swiare corrger

1. The rmasamnes valne of 3x) + 25 1528 2, The i valizof 3, 0 2 1L

Yo T b e bas o Fanile maxemiung 4, 3xjm 2x; hasono Goibe momamn

120 il ovAl P ) o wrd B s et oma ol 12 e 8 vw Sl W e o
Fpt wr wwt ol ot B e o g dm @ omT £ W a0 At B A
i) sz

| grelt TRt ey e N ewn 2 A
aL Wetedt o el Wt mas WOy v e d &
1 ool & e g W wgr e wo Fags 16 B 4
4. wesrell A e g RhGta) ape aek wan WgEm ld e g

(3. Inopsvstem with 3 smpele server, suppoyd that custemers amive 91 @ Poigson rete of | person
every §2 mimutes and are serviced dt the Poisson rate of 1 strvice every 8 manutes, 1 the
armaa | et merisascs B 200 hen e scady stake

the increase th the average nombar of oustomers m the system is 2

L ingrease m the everage muther of custamers i the sysiem s 4.

the merease i the averape ime spent by o custorrser m the syaten & Db nuntes
] the Higrepse i the averape Ume apénil by a customes in the systemi iy 29 mimules

T e



