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Instruction to candidates:

An.swer all the questions m section A in the spcces prtwided. AII
wotkirtg must 6e slnwn- For culculstion, relevanl values of constants
in the data haohlet must be used. For mtmericsl dt swers, ilr4il must
be quotedwhenevel they are apprapriale.

Ansv,er tmy faut questions from section B. Far this section, write
yuff stL\w*ers on the answer sheets provided Begin esch rmswer on a

.fresh sheet of paper, and wrange yar dnswers in numerical oreler.

Tie your {nswer sheets ta lhis booklet.
Answer may be written in either English or Malay.

Arahan kepada calon:

Jowab $emua soalan dalam bahagian A dolam ruang ycmg disediakan..
Semua kerya mestilah dituniukkan Bagt penghitungsn nilai pemolar yang
berkaitan dslam Buku Data mestilah digtnakan. Bagi jawapan berangka,
unit mextilahdinyalakan di mana-mana yang sesuai.

Jawap msno-tnsns empat soalsft. dalam balngian B. Untuk
bahagran int, talis jawapan andapda hetsian yng dibekalkan,
luftlakan setiap jawapan pad6 helaian kertas yang baru, dan susur,

.ian'apan anda rnengikut tertib berangka. Ikot kertas jawapan ands bersamc
dengan kertas soalan ini.
Jau'apan boleh di*lis dalam bahosa IngS1eris atau bahoso Melary.

This question paper comists of 15 printed pages and I blank pages.
(Kertas soalan ini terdiri daripada 15 halrman bercetak dan t halaman kosong.)

Centre number/index mr$er .
(Nombor P$$atl Anel{a Cilinn)
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Section A[4Annrks]

Aruwer afrtl:r- Etestions in friis secnon

1 A ball of mass 5009 hangs fronr a string of length 1.0 m and moves with a constant

,Tn*:"i 
0 m s-r in a horizontar circre ai shownl rrt. *i"g *ur.es an angre 

'f 
e with

CONFIDENTTAL*

;  / /  / /. - - . .2 -2. . - . - - - . : . .L -

J i

r l/ :
iAI

(a) Find the nragnitude ofthe resihant force acring on the russ and stae its direaion

(b) Calculate the value of g

(c) Calculate the tension in the strins.

,:r{
\:'tr

t'rl
r -  |

rat
L2)
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CONF.IDENTfiTL*

2 'Ph*os 
is sP of the satelliies nf Mars with an orbital radius of 9.4x106 m and crbitalpenod of 7 hdrs and 39 mirurtes.

(a) Calculatethe mass ofMars.

ft) Given the diamet'er ofMa$ is 6800 lrrl ca]qrlae the gravitaioral field strength on ri,* ll]u*ofMars

(c) If a boy canlump a height of 1.5 m ontheEarth's surfac€, w6at is the height t. r* r*ul2u]n rt,urtbce ofMals?

9&t2
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CONTIDENTIAL*

3 The firs law ofthennodynamics ray be expressd in the form

Q:AU + Vi/

Where Q is the thermal energy or heat srpplied to the sysem
AU is the increase in htemal mergy
W is the work done by the wstem

The compression of an ideal gas at constant

i temperahre

L-- -
'I l'he heating of a solid'"vith no expansion
I
I

I
I

I The mehing oficc a 0 "C to give water d 0'C

{ Otote' ice is less dense than water) ,
I

gffit2
*This question paper is CONFIDENTL{L utril the o<aminmion is over
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COMIDENTIAL*

4 Fiior to artuing a trnnel. the sound intorsity from a train is 2.0 x 104 W m 2. When it errters the
armel, the scrxd intsrisitv level of the train chargm by + to dB. The reference intensi4r is
1.ox lor2wm-2.

(a) \{hat is dre sound intensity level of the train before entering the tunnel?

(b) What is the sor:nd intensity ofthe rain in the firurel?

gffit2
*This qu€sfion paper is CONFIDENTLAL wrtil tre extrninalicn is ov€r. CONFIDENTTAL
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CONIIIDENIIAL}

5 A 1.00-cm-highobject is phced 10.0 cm from a convex min'or whose radius of curvature is

30.0 cm.

(a) Skech a ray diagram to showthe fornration of image by the minar'

{b) calculae using mitror's equdiorrq the image distance and the linear magnific*ion'

to l
[41

l3l
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CONFTDENTTAL*

6 (a) An inductor' a resistot a battery,^and a switch arc connected in series.

sketch a graph tir show the variation oftlre qffent with time after tt}e switch is closed'

t r l

(b) A 20s.mH inductor and a 5sQ resistor is connected acros the tenninals of a 9 sv battry of

negJiEble intemal resistance'

i i) \\'hat is the final stmdy orrent that flows in the circuit?

6i) Find the initial rate of increase of curert

l1l

t l l
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CONFIDENTIAI,*

7 (a) Tuo snall spheres of equal charyes ane placed 5.0 nlm apa-t. Caloilate the charge on one of
the sphere if the force of repulsion behueen them is 2. 5 X I 0 -' N

f2l

(b) A small qphere of mass 6.0 X tO6 kg remains stationar] when placed in an elestric field of
intensity 5.0 X 104 Vm'1 acting vertically downwards.

(i) St*e whether the sphere is positively or negativ'ely chargd ?

(ii) Calolate the magnitude ofthe charge on the sphere

gffin
*This question paper is CONFIDENTIAL. urtil drc examirtrion is ovcr. CONFIDENTL{L
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CCINFII'ENTIAL*

$ (a) Firdthemininurnaccderatingeot€1xfueirequir€dtoptp&rceX-ra1tof I .00nm'

(b) X-ra'€ of warrele€s ofo.140 rcn are dir€ct€d to a cstain cry*al The fust * G.&r

nraxir.arm oocurs d am agle of denidion of 28'E"

{ r} W}rd isdcBragg'sagle?

(ir) Henc€, find $s interplarff qpscing fortris difta*bn'

r l t
t ' t

I1l

12)

gff in.
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CS{flPENTIAL* 10

Scftiltr 8[60 wrkJ

Attcllvr atyftrrtt Erc#krs inthLs srtitm'

9(a) DsFrne Newton's second and third law of motion

{b) Apply these laws to the collition
itri,ti"S with unequal velocities along

momentum is conserved.

(c}Thediagraxtbel,owshowstwoobje*sPandQofmassesz.ak&ilfiI'0kgre@vely
are mwirg twrads em.h dtr on a $ffih srfrce wifl ttF same ryd of 3'00 m s'' If tle

*ni*i*i*"t*n*'ardeh*ic,d*etirneofitrpaftis20ms'

ra l
LLJ

between two bodies, which were initially

the same direction, and show that linear
r .1
TJJ

i.Okg2.0k8

i 'Bycotsidrmgt}emornerrnrmarrt lkirgicenergyoft lesyser4det€ff i i ret lE
nragrinde ac d*.8*r;ff"vdocitles otnre 4iects aft€f collisbn t5l

(ii}onfKsameges,st<etdlthsrnomecgl'rFtifr}e@gslrowtfynaonofrnomentum
of ech crbjrrt wift time ton *" a*lon befcre collision fuirrg collisisn ard aser dlisron'

[3]

(oFindtteaverageforceac*edbythe4iecfPorfCIQdurifgt lremll isiarr"L2)

wfz
1,Ibis$€dic*paperbcoNflDENTIALrmtilfu erwninaionissver. coNFIDfNflAL
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COIYFIDM$TIAL'

Tbe wavelery& c'ftle ur*noctranr*ic sor:re is L
{i} st*e in terms ofi" for tlp @1 differeTce between srp and szp if a kight fringe is

fsnrrcd at P. Hrylain fhe terms used in )our e,nprmsion
121

{rJ Stxe interms of}. fort}n @r ditrerenre b€fiveeri S,P d S2p if p is the position for
&eftukfiinsp. Lzl

(iii) IfIi$ 560 nnr, tle slit separaligr is 0.5 nrr! di*arpe of screen frmr the slits i* 1.0 m
ard P is ttp 10ft brigl*,frir€e, calclde the disare of p from flre cfftral.

141

fiv) urifr refuenw to (a)$ii) iftip ryae iabetureentfre yanng's dot&ls slit ftrd tho
screen is filled with a spdium ofrsfractive ird€fi I .5, wtd type of fringe is
obctrv€d at P. @lain yon atr^c\Her a1

(c) A diffiaction grding with 250lines mm-' is Lsed CI orarrine tlle sodium ryecrrurn.
cala{atetr ceular seprmion berrveen the sodium do"6le lines (588.995 nm ard
589.592rur)ftn&esccordd€rdieaction L41

wn
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CONFIDENTIAL* 12

l t (a) (i) Ditrerentiate betwwr thsmal orergy and hel
Gi) What is tlrc internal errcrgy fo. an ideaf gas and areal gas?

{b) The graph below strows an idelired diesel cycle.

rrr
LL)
r^1
Lzl

1'l 1d Pa

55

6

t

4A 150

Net workdone

Heat supplied to the system

9&t2
*This quesiur pqer is cONFIDENTIAL ufrr fte eriamindion is over

760 ytsi

A nuss ofgaq in avesselis firsly conpressed adiabatically fiom o to A w{}ere 400 J ofwork isdone an the gas Dning ttre proeess A to B, diesel.is injeoed rno the gas and this causes heating atmnsta$ pres$lre asthe dieselbums. The gas and burnd fuel then ..p-o adiabaticallyrio, s:t;-C and during this process 1200 J ofwork is done by the systenr Finailv, heat is relead to thes.rrounding as e<hzus in process C to O.

(i) Calorlae the work done b.y th-e gas in the prmes A to B. i3l(1t) The kt generaed in the buming ofdiesel in process A to B is 250c J. Calculde thehear released in process C to O.
(iii) Daermine *e emciencv e ofthe aEine, given iint 

I5l

t3l
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CONFIDENTIAL* l3

t2{aXlDrawalabelledcircuitdiagnmofapoterrtiometerusedtocompareEMF,s
oftwo cells.

{ii) Explain why no qrrrent flows through the galvanometer u"hen the
' 

Poterltiomeer is balanced'
(ri! Wdte an expression for the raio ofthe two e'm'f''s'

(b)Aptatrometerwitha200,0crnlongslidewireisusedtorrreas.irethee.m.fofa
thermocouple. fi'" 

'ois** 
of the slide wire is 6'000 Ct' tte current flowing

rtlIough it is 2.0fi1 ;ffiil;aia"c* point is 1.055 rn from one end. calcillate

ttre e.rn L of the thermocouPte'

Define i) pototial difference and the unit voh

ln the above cirqrit" the batteries havc neglrgible intemal resistnrces and thc

uot*Oo ttt* a very large rsistance' Calculate

( i) the curent thd flows in the circuit and ststre its direction;

fii) ttre reading oftlre vohmeter

n1
t -  )

ul
i i l

t4l

r l l
LL]

(c)

(d)

13l
r l l
lL)
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CONFIDENTTAL*

f3 (a) Statetlre laws ofelectromagneic industion.

{b} A plane mil of wire of20 tums ard area of 0.o40 m2 is placed with its plate a
rigtn-angles to a urdform magnetic field of flux density 0.30 T.

(i) Write ar eryression for tire flur linkage through tlre coil wtren its is at ar ansle 0
from its initial position Explain all the qnnbols used t2l

(iil Hence de&rce maximum e.m.f induced in the mil if it is rcitaed $eadily d l0
rwolution per second aborr ar axis parallel to its plane pa-ssing tlrough its cenffe
and perp€ndis.ilartothen'mgnaic field. t4l

( c ) (i) Write an eryression forthe force pe"gnit length acting bawentwo infinitely
long straiglf ard parallel srn€nt canying conductors. Explain all the ryrnbols used.

t2l

fii) Usetheerryresiontodefinettreurit'amperd. tll

( d ) A wire of diamefer 0.50 n'rn muld cany a large current.

(i) CalcillAe the weiglfr of I .0 m ofthis ttre wire (dersity of tk wire : 86ffi kg mi ).
t1l

(ii) Find what ctlrrsrt would bave to flo'rv to levitae (lift up and flod in air) 1.0 m lergth of
this wire placd borizontally along tlre east-weS direction d a point where the Earth's
magtrcric field is 56 pT horizomally in a nofilrerty direction t3l

w/2
*This quesriorpryetisCONFIDENTIALu$iltheoraminalionis over. CONFIDENTIAL
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CONITIDENTLAL*

14 (a) hxplainwtrat is meartby
t il massnumber
fii) aomicrmmb€rad
(iii) isotope t3l

(b) A nucizus decays by emitting an alpha a particle followed by two beta p particle. Write the
rniclear equaions to show that the final nucleu is an isotope ofthe origlnal rnrcleus.

I2t

(e) The rartion shows thd radium (Ra) decavs into radon (Rn)

lfRa -+ *tttt+ lHe + i'

(i) Erplain what is meant by the conservdion of nnss-energy in a nuclear reaction l2l

(ii) Calo.rlafe the energy released q'hen a radium rnrclzus decays. I-1]

(iii) If ,1 Cplo ofthe energy released is changd into garnma rays, calmlate the wavelength of

the gamma rays. t3l

(iv) Explain what happen to the re$ ofthe 96% ofthe encrgy 12)

fMass of 
'* 

Ra a.nm : 226 A254ffi u

t'Rn *nm=222.017574u

oHe adam:4.A]2ffi3u I

96An
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