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._ ·~ ,,,. '" blatt or blul! pet\ 
This section has f'A'O parts. Part A and Pan 9 

•llrf "'~_h;~~n1Sln pencil 
i ! ~ i<C~ .nl->'ppJovc:d calcul8tC>rJ may 
j l1o: I ~·..,1 

I • !\ ~'t;~ sheet. fonnul:le sheets 
i UIU) \'IIO(IIC 1'abJC 8rC: jlrt'IVided 

Part A - 15 marks 
•Attempt Quc:stions I - JS 
• Allow abou1 30 minutes for thiS port 

Pert B - 75 m:nks 
"AIIempt Questions 16 - 32 
•Part B contnins three booklets 

j <~t 1 : bw.;k of this pnpc•. 

I • \\ .11: r~~ur Studenl Number on 
! ..... t' ''"l'''',:c sheet,,,. book. 

[Section Ill Page 24 (au ached to Oook )) 
10 marks 
"Anempt Question J3 
•Allow ab(lut l 8 mimH~s for this set'tion 

1 iu:t .. 
1
1<1 ~ttnt:uns 4 books. Oooks I, l and 3 contain questiOf\5.. Answer spaces (oUowthe questions, 

-:xo.Y t·~r11-.: muhipk chotec (quesuons 1 lO IS) and e)e(c:ivc question Jl. Sh3dc: in your multiple 
\..: ... ·•· · .~ns~tts and wrice youc elecliv~ :mswets in the' stp.tnut buff colourtd book. 

! h~ "'\h ENO OF PAPER lppeM after the ll$\ quest.oo. wht.ch il que~1ton 33 (b). 

~~ '':_p..:t do~s not h:\\1( tbr same contc:nl or suuc.ture ~s the HSC ~:uminJtion er in physics. 

Pul your nnswers for the nntlt iJlle choice tJuestivns l ro 15 on the 
cover s hel•t of book 4. 

Questions 

· (A) Otoppm& a fe#ther and a h:l;mmer 1o show th:tt the a.r.ceteracion doc 10 tn''lt)' was the

same for bolh, 
(B) t le was able to analyse the venica1 compOnent or a falling object b)' 1.1$.1ng 1\n inclint"J 

piMc that h~td bell!: tluu could be moved tC'I different r~>sit ions sa 11l1:11 consi!UU time 
i1~tcr"~ ls could be me;.sured. 

(C) lit used a notural 1iming de\'ioe (h is w1 ist pulse) to :malylie {l!ld produce nllllhem~t i c..11 
fOI'IllUil\c fo•· the regular swingin~; mNion of the chandclie1$ in the cothedral nl I' i s~ 

(0) 1-Je divided the moti011 illHl two vec.tor components nt right M~les :\ncl nn:1lysed tht-m 

scpa.rnlely. 

2. Nincteenlh·u ncury phys.o:isLS vie.wed the mnll::rial world in terms {'lr tht l :~w~ of 
m«,hanics, so h was uaturJI for them to <1ssume th;:,;( b«:./lu:SC. ll&h1 bchmv«< as i'l v.tl\c" 

11 mU$II~tvel in some med1um hke o<her waves. They C311ed Chi$ mcd1um the 3t:lh~' 
(ether), Whkh o( the alter.uliYes best de$aibes th.~ ..elher1 

(A) Tnnspaccnt, ptrmtaiU'I& all space. l(:fO density :ttl incrcdabl)' cl;osltc 
(Q) ~noa11y II V3C\IUI'll CortiJining mtnUtc amounts of 'sobr Wind.' 

(t) Permca1inc aU"''"" and yet compktdy pern.eabte t.o immatcraal objects 
(0) The ae:thc.r is a um~ers.al fluid extended beyond the atmosphere and a.cross th(' Llnwerse. 

lr::.v·ing no \'Oid. Swirlin& vo11ices. i r. t~ .,elhet cnablt= th~ n1ovcmcnt ~~fpl:tn t'tS :.nd s,~:tr~ 3S 

well os light. 

J. \Vh~l I$ the acceiCI'IIh(Jr'l clue 10 &1'!lVil)' of objeCIS nil owed to (:) II rrccly Oil !he "·'P o\r 
Ml Evete", 8848 m nbove the Earth·s surfa<X'? (Di;unctcr of the E.n,,h is l21S2 knn 

(A) 9.80 . ,., 
<B) 9. 77 Ills'' 
(C) 9.'10 nos'' 
(0) ·n\ct( is insufrlc•ent d~ta h ) wo;k thi!- O\•' 



,J 1'Jw ::dcn~·c fiction ;n;thOf Anhur C. Clnrke ooct stnted tht tnergy gain necessary to ge.t into space 
m 1enn~ urthc height ('lrthc w~ll yot• would h:wc to climb under const<lnl sea-level gravi1y. 

V)H 
Wall 
He ight S91 
(krn) 

m 

A 

Po.sirions In Sptu 

A • low ~lnh 01bit 
B • j;tl)o.JUiiDn:llyorbil 
<: • btyol!ld E:uth'a g~viry 

H,·•.\· mucll t-nCr@,)" would need to be elpMdcd to lif't 1 S.Jiellile, or a lOial averag;e mass of 1000 kg. 
lmnt a lOw urth Otbi1IO a posilion where 11 rcm;,:sncd m lht S3me ubtive position above the Earth's 
eqtutof'! 

(At Z.10 ~ 10'0 J 
(B) 2.':0 x 101 J 
<CJ >.09 • 1 o'0 1 
tO) ~.16 X 10. J 

~. llle ~~'>eed of elcmons •n .an aecclen tor used for cancer ther3py is 0.98c . l~ow many 
Junt<S heavl(;r or lig.h1cr arc these fa.s1 movina cJccuons thlln d1e rest mass of an 
~kwon? 

I <\) 0 .2 
<B a --t ;\ 
(("I .) 

<I'>> 'The difference i ~ too smoll to compute on your etilculator 

Q ut.s1ion 6 it on lh~ nc:n p~ct. 

1>. SIJt~CC pirJt..:$ k idn ~•P un a:Munttut und l:tkc llet' 1tl a planetm the sokn systetn. While u) hn c .. · , th~,. 
;I~II'Onaul pmo::es her ti111e by druppitl~ a !IPU<.ltt (mas.s = SO 0 g) fl-om eye l.:vd ( I .5m.t to th< rl· •1. 
She mea!lurcs the lintc of rai l n.s O.SOs. Whot planet was she on and what was the gr.:n:itational 
potential energy of thi.s planet w11h.n the Sun '.s grn ... i1ational Cield'? 

M:.l$5 of Sun = 1 .99~t I oJII ka 
Mass orsooon = o.os kr. 
Pl ANET MASS AVERAGE GRAVITATIONAL 

(x 1 o'' ks) PlANET- ACCElERATION 

~~~~OIST. (n,·') 

Metcurv O.JJ S.80x 10 3.7 
Venus 4.9 1.10. I iF 8 .9 
Earth 6 .0 !SOx 10 9.8 
Moon 0.007 UOxiO 1.6 
Mus 0.64 2JOx 10 )7 
lunllu 1900 7 80 X 10 24.0 
Saturn S69 1.40. 10'; 12.0 
Ur2nus 86.8 2.90. 10 11.0 
Ncotunc. 102 4.50. 10 12.2 
Pluto 0.013 S.90 x 10 2.0 

{ A) Jup1ter, - 6.8 X I 0
71 J 

(8) Sa! urn, - 1.0 X 10") 
(C) Jupiter, -3.2 x lOu J 
(D) Sorum, - 5.4 x I O' ' J 

Quc:$Cjon 7 bon chc: nne IJ:~ge 

J 



1. ,\ 1111>101 hu:o u coil of 200 IUHlS and is positioned in a 
._.,,,lmm mfij$1\t::tic rieh.l as shown in the d iagram. lr1 this 
d•:~~tam d a 0.0'2hl and t.. = 0.03m. The magnetic field 
.. ll l'II~Ul i,:. I .ST :.nd the current flowing in the coil is 7A. 
,~:tl culmt the torque on the coil at the moment it has I'Ot:!.ted 
•w '-(J d~ttrtes from the po1.1li1)tl shown. 

·A•lS!Nm 
Q, : .us Nn1 
n 1.2bNrn 

•01ftMNm 

t'. rhc di~S:Hlm shOWS four p10CCS of wire which have been 
t>lo•Cr.d \In each other 10 form a rectangle. 
n,o: wnc::~ nre free to mov~ in dHet tiOrl$ ;)I rig.ht .-.nglel w 
lh<'u length, A uniform field exist mside the rec.tangle. 
A" il>ckw•~c <:(lnventioua.l cur• em is tumed on in the tecwngle 

Wh•ch of the following ch.:anges occurs to the flux. and 
flu, density 3fl t r the current is 1umed on? 

nux nux density 
iA) lllCreBSC.S Ulc,rease.s 
! llo decrel.SC.S dCC.!ea.<;CS 

('o <l«f<a.se> consta.nt 
.o, increases COOS I ani 

• 
• 
• 
• 

'9. In .. n M~Wemcnl ~ride a 60kg g_irf siLS on a chair high above 
1t1r eround, The chair is au:daod 10 a cabk-which~ over a 
pulley 10 a 20.:1 powerful tJ\3gnet on the «bet side. When the btal:e 
1S rdc:l3ed dle si•l f:all$ down, The magnet is lifted up through an 
.-dununtum lube. Wh1ch of the following is true? 

' A• the chungln,g f•eld in the tube increases the velocity of tbe gid . 
•0) the chansing field in lhc tube reduces the velocityM 1he gi(l. 
, t',J ih~ ch~\ng,ng lic::ld in the magnet increJ.Ses the velocity of thr. girl. 
1D• the chlu'tgJng field in the magnet reduces the velocity or the girl. 

:tl. I h~ tulc o l lanunotions 1n a soli iron core is w. 

,.\. ,,·~,.lul!c (tcld cha.uJ;Cll i1• the core. 
1i1 rc .. utellhc llow of edd)' CUilt.nl$. 
Co flh~'ti'M lht move.m~t of heat from one put of the~ to 3not00 
I'• ""''I' 1ht poduc:tion of eddy cu~Te~U.s. 

+ + • + 

+ + + 

+ • + + 

+ •• • 

I I. A gen t l.th•ll" u.:cd 10 P•(•t.lucc all C'lcctrit· c ut1t:lll. Tlol! h:.ndlc: nfth•·lfl.'ll(' l,,lfol' i,_ tww ll•nwd m .. ,, . 
quioJ.Iy Wh:'ll will be lht cfn~el t)llhis on the emfprodut:ed':' 

(AJ lnctta(;C the emfbecau~ it increases the mte of clunttr C'f 11ux 
(()) tnc:reaS\: the e.n(btc~ul$e it ina-et.SeS d.e flux cha~. 
(C) Otct-usc I he ernf ~ it de-er east~ the race o-f ct.-"'.e ol 0'" 
(0) Decrt.l.\t the ~,.r because'' teduces the nux dl•ng,e. 

Jl WhiCh of the (ollowin& st\t~mtrtiS relating ta the opeJJtKWl ofOC dccrnc ntQtors 
3nd ~l ... anomcccrs which measure DC cumnl is NOT carrec1? 

(A) OC mOtOtS rcqu1re bzu.shes but a g3h'3nometer do:s not. 
(B) DC motors rc:quire a commutator buts galvanomettr does not 
(C) Gall/anomelers c:an operate with a spiral spring but a motor C-!•nnot. 
(0) Gnlv.:anomete.rs C..'ln operate with a radial fi~ ld b\Jlll mo1or e"nn(lt 

13. Tlte dia&l(l!n show& n positively charged electroscope. 

+ + 

+ J.;+ 
\Vh:tt wi11 hllpJJen to the leaves of the electrosoopc when uhr.wiolet hght 
is shining on the diseha1p,e plate? 

{A) The ultrll\' iolct liglu provides pho!ockclfl)ll$10 1hc: plate of tht" t"lc.:troscope: 
so the le~wes will converge. 

(B) The leaves wall divc:fge as photoelectrons <"HI! lell\'ing. the su1 face mal\ in' il 
more: _poslth·c. 

(C) Nothin~& will happen unle5s the ultraviolet light is t'!'pJaceJ by in(rll·ftd li£hl. 
(0) 1ne ullra\'iO~ heht Wl11 101liz.e the Rif puiitles .above the dectrOSCOf'( causing th~ k:n'\'Si t• 

conn-r~. 

Que-Slion 14 is on tht nt-.rl ptagt. 



I-I 1. h;ug(J (IO'In1d cs dc«"ntung l.'lrculat p.11hs <Jtt: Shllwn 111 the di11gr.un below. 
'I h~y are m a uniform m:.gnctic licld B ttnd have equal masses Md equ11l ktnetic 
(' IM.TSICS.. Wh.•l is Ilk sign <'I'Wf magnitude of the c:haq~c: on each p~11iele? 

J' >< X 

X >< X 

15. f'hc nn&c: o( emitted rotdi~lioo from 3 bJadc body whea he:Jted M different 
tcmroc:racurts ts shown 10 th-e gr:.ph below. 

"""" 
~~~ 
l~~ . 

tA) The W!IV\llengths cmitled depend on the ttmpernturc of the black body. 
( B) Bb.ck bodies will only sbsorb umin I'Jdiation frequencies. 
(C') (}wnt1scd cnc:rgy can be absotbed and cmiued belw«n quanlum le"Vtls 
(I>} The spect • -a l t~dlltncy is the resul( of on electron moving from one enere,y 

levd IO~tlOtht.r. 

This is cht t nd I)( cht muhiplt t hoiee quutions 

2004 TRfAL HIGHER SCHC>Ot. CERnFtCATE EXAIJlHATtON 

r hysics 

Stttion I (C"'olinut'd) 

f> ~t rl 6 .. 75 mark.$ 
AUtmpl QutUions Hi - Jl 

Auswtt the qut.stions in 1hc spaces provide<! 

Qun:tion 16 

Answer Book 1 
This book comA ins 
qUdlions t6to 2' 

A sirl on a small hill nims her paint·ball gun horizon111lly, strnighl lll a boy from the: 
opposite team ha.,g,ina from a tree branch, a distanc.c r (r • JJ.O ~1) ~v:·ny . $U figure 
below. At chc instanc the ~int·balf is fired, the boy le-ts go to aVOid bema splanucd 
wilh p3int, nnd fa lls from lhe tree. TI1e paint·ball was fired horlzontaJly ilt 20.6 uu ·', 
and took 0.6S s to tra\'cl the horizontal disu:mce r. Fir$l calculate how far the bO)' f.'ll hi 
1ft 0.65s, and also bow fat lhe ~inl·ball (alit in the $1Jme {jme, lll.d then JISSW wh~ther 
chc boy made the right or WTong dcci.sion. 

. ... .......... ..... ................ . . .................................. . 

.. ... ... ........................... .................. " .. ............................... .... .......... . 
......... ............ ... .. ... .......... ..................................... ......................... 

Turn co the nu l P"ge 

.I 



A l11o: J to(>,,..,!<. t nl\·.:1~ hy} .;-.u .. , h..•r \"eff fa101 sports \•chic.!¢ IIIli 6p('('d of 0~80e 
I h•Y. 1 Jnr $('Cun<b would )'Ou ~'I ebp.~d on )'Our friend's w.-1th w•hen 20 0 s pas.sed 
.~~, \'"' s' 2 

................................................................................ 
............. .......................................... .............................................. ,. 

..... .. ..... . ...................... ..... ...... .............. ............... ................... . 

In lhc mdy of 1his course you eDtried out an investigation to derermine che vl!lue or 
the ac ;ler~uion d\IC to e,ruvity (s} using pendulum moti('ln. Yc)u may even have 
J IIMlJ ed to improve tht mc<~.surc.mcnts involved by using C()mputcr as.::i$1cd 
1echnc oey. Use the lig;ure and da1~ below 10 answer the following questiOn$: 

Th< po ood 
equ:m n fOt" 1 

rendu m : T • 2•-/(UI) 

of Ma~sof 

om pendulum 
, (ml 'hob' on !k•l 

0.025 
O.o25 
0.02S 
0.02S 

Angle of Trial Number Pct1od of 
swing. 0 (') swin&. 1' (s) 

30 ) !.45 
JO 2 J.SO 
30 3 !.52 
JO 4 1.49 

cai Y 1Kh of tht thrc:t c:onuollcd V~riables woutd diiec:dy effect the penod or &W1n& or 
ll' pendulum if i1 W3:S allcrcd? 

l'aru fb} and (c) concinue on che nu t p1ge. 

9 

(h) (.'ompliiC: the Vlluc or J; (:K'cd~.:r:'lllinn clue l (l p ';IVilyl fr'Ofll lh(" ,1!\()\'C ~CI (\( d:ti.'L 

(c} The acccp1ed value. for g i.s 9.3 m.s·!. lde•' tify thtee upcrun¢nt:~l rc:asons why your 
computed value for g may have vnri::d from the expec(ed. In e01ch en.se mok<: a 
recommendation 10 overcome lhis source t•f error. 

Question 19 

Complete th-e bfal\.k ror W! lhese sc:ient.iS1S: 

Seieruisc Binhlde:~ch Nationahty Contribution to development of sp.nc.c 
e.wlor:uion 

Tsiolkovsky 1857-1935 Russin 

- -Obenh 1894 -1989 Germany 

I 
Goddard 1882-1945 U.S.A. 

EsMuh· 1881-19S7 F,.ncc 
Pehu.c 

o·NdU 7. 1992 U.S.A. 

. 
Von Brllun 1912·1971 Germany 

andU S.A 
! ---- __ ) 

If• 



I ... ,,~·pkr ·,. lhtrd l!w. tho I'Yi iiSS ur the Sun and other 1\'lt\ .1tll mlvrni,tli(ln rrolil lhe 
~~~~.~ t,,hk ~-~~.>w h.)C~IL~u ln tc thl!' pc:ru.>d of•hc ~nh 111 ~t~:vnl.t t. r Jwcl lO 3 
. · ~~~nk;,ut lj~·.uh.'~. You mulil sho .... :til )'OUf \\'Otl:.ing. 

! i•l:\Nt:.l ,--
MASS AVERAGE GRAVITA110NAL I 

I (•to'' ks) PL.ANET- ACCELERI. TION 

I SUN OIST (ms'> 
(ml 

I Mtt<U<I • 0.33 S.BOx 10 ) .7 
l VC'nus 49 J.IOx 10 8 .9 
: f.;mb 6.0 J.SO x 10" 9.S 

. """"' 0.007 1.50x 10 1.6 
I M:ns 064 2.)0 X 10 3.7 
1 JU(!d,., 1900 7.!0.10" 24.0 
i ~tum S69 1.<10 x tO" 12.0 -
1 Ur~tW'l: 86.8 2.90 X 10 11.0 
i N.:pt~': 102 4,10 X 10 12.2 

~fJ~-· -·· 0 OJJ 1.90 x tO'' 2.0 

1\brks 

l 

Qu~.'Mion lJ 

A returning. m<•~>n tOcket (wt1h 11.5-lrOI'\11!11$) hilS n \•Cry lute po1cnliJI cnc-rg.r ~ause 
... \r il:> poSitiOn tn lht" gravil) li~ld of the- Ea111\ It t\ISu hu k1ne1ic t-nergy ~>· v•m•t flf 
its mo1ion and tnass 

Discuss ~~ h&t happens •o 1hi$ Ctlei'BY •s the rocket re-enters the Earth's 1tmosphl ... t 
;1nd hQw lhis hou; influtr.ecd roc:ld dcsit;n. Also discuss the SlltCt)ntc-~llh ·~uo: ofd~e 
astn.I03\lts and the= ~raten Ukd 10 ensure 1heu ~(t rnurn to E:uth 

Question l2 

In 1989 ll sp11c:~ probe (Gulileo) will launched from the Earth 's .surface. Its: dcs.tin:~tion 
wus Jupitt 1 h did nol ca!Ty suflic:icnt fuel, nor wns it& rocket t ngme IXlWCI fhl 
\:.noug:h ror i1 t(l be launched directly 1u Jupiter. 11 was origm:rlly dcs1e.ncd 10 be 
launched from fill orbning space shuttle but 11fler the Chollcngcr dislls·tcr this Wit~ 
thoughliO be too dttngerous. lnste.Dd, without significnntly •)ltcrine. its design or si7(;. 
ir w11s hi\anchrd from thr, l!arlh's surface. It wos directed to flyby Vcnu::;. Lntcr it :. l~o 
h(•d IW (I Oybys of tht Eurth, bo:f~lre cventua11y hcoding off to Jupit<:r. 

Parr (b) Is on the uu t page 



tht li o! tJ1~ b\\· 111' conserv~t•on of momcn1um lO calculate tht effect the 2000tl.& 
< hll'U pnbc had on the Emh's "clocity on i.ts secotld encountu wh!:n the 
r ·~ pdu:d up :1 speed o(S kms"

1
• Assess the impxt ofcontinum~; thts 

r telict: rmny tunes OYC'r the kmg lc:rm. • 

................ . .. ....... .............................. .... ................ . 

........ ....... .. .... .............. ............ .. ..... ........ ......... ........... ... ............ .. .. ........ . 

.... .... ...................... ............... ........ .. ...... ... ..................................... .... .... .. 
,,, ............ ....................... ... ... .. .. .. ..... ... ...... ..................................... .. 
................. ..... ..... .. ......... ... .. ..... .............. ..................... . 

Qur.s on 2:t 

In IX: '·Alben Mtchelson :and Edward Morley anempced to meastJ.-r the: moe .on of 
tht 1-::: ch rluou&Jt the aecher. The date«ion of the aelhet wind wu nor kno'A--n, so the 
txptr nei'Kers did not b\ow in which direction to pOint their equipment. 

,,,) It efly de.$cribc how !hey ovr:rcamt this problem. 

.. .............................. . ....... ... ' ............................ . 

1 h} I I' 1 .:ir h)•polhcsis wa' thll.llight and the Earth both mo\'C rei:Hi'<·e to the nether, 
hfi ly dtsr.t'ibc the type of experimental obser\'alions that wt'luld hove supported 
thl' nntion. 

hrt (c) is oa the Rt:.¥1 p:age:. 

(c) ~tate a WttduS.tOn '-'11Scng from thl· Mlds-d:-o>n & Moricy t\ptriment :~;no.,J :n.K~lo 1U i"'lv,:l 
on our undtrsaanding of rality. 

.. ........................................................ ...................................... . 

Questicm 14 

(a) Use the following inl'brhlation to gi\•e::. re:J~o-n. bt~sed on lht usc of 11 rt ltwmt cqumion. 
why Jcneth c:ontrnction is not noticeable in cveryd3)' life. 

-X 

Speed of trim cnr =SO 1cmh'1 

Len&th .s ~$seen by A = I.Om 
~lei&h~ y asse:en by A = I.Om 

·~ 
(Obsen>tt 9 iJ sandin,g funh~r 
JIO!\g the lrsm tnck) 

(b) \Vh:n the velocil)' of the tr.am car was 0.9c. Obsen·er B .... -ould no1c lhlll the width o(thc 
pain tin& in tM tram was only 0.44m •-tide. Es1imsre tht heicht of the p11nting a.tthe s;une 
V<ty hiJ:h ..,...,, 

THIS IS TH E LAST QUESTION FOR DOOKLF.T ONE 



~004 TRIAL HICHER SCHOOL CERnFICATE EXA.r.llt~ATION 

Ph~·sk.~ 

l':u t I!-nmlinucd 

~luri.tiun 1S 

Answer _Book 2 
This book contaiu~ 
questions 2S · 20 

I 

'~· '" l,,u c pt:t-formcd a lir$t h;,ud lll\'CShgation lo dcmOn:iii\Jt..: the motor' e:ffe~;.t , Desribe 
•I .... :. r~:>llli:i ,>f yuur ex.pe•·irncnt. ~xplnining how the re.sul t~ illu.suate the motor effect, 

• 

................ ... ............. ......... ...... .. ....... ... ............. ............. .... .. 

l)ll\"lltiiJJI 16- 4 
l h .. · us .. · ~d AC gener.uo:s ond puwcr grids h~s become w•,'tlo~rcad since they were firsc 
• 1.-\ dvp .. ·cl ~:: Westinghou~t'. Ot$CIIliS the: en•;ironmentnl implit.l11ions of this growth in 
·,,, ~..-u .. · •aiv•~ Md pow<:t l).f ldS. 

Turn to tht" next pmgt 

QYtJ:tioo 27 (8 m~tk.s:) 

A model clet:tn~ ~ncnnor is of\e.n used in schools 10 dc:moostrate the produ-:ttOU or :an llh-:llli1lUr! 

current Th1:S de\• ice e-an also be easily made 10 operate as a DC' elc..;tnc moh.~r. -=-

(tl) List the C$.Scnti lll COill i)On~.:nts whi~h sutl• u model must h:.h c, :1pun from tht h.m..tk. \.lndc1 hnc' 
one C<.\mp .. ,nent which i~ cssent i <~l to the l)peration Of the DC' moto1 but not the 1\C ~eucr.nvr. -

............... ........................ .......................... 
........... ......................... ................................. ... .. .............. . 

........................... ........................ ... .. . 
The most tund3m-ent:ll concept in unde-rstundulg the: model 't operati¢n ~$a gcn~o~racor IS th< r<:~t:: of 
ch:mgc of Oux. However, 10 underStand how 11 Ol)<rtlles n.s u motor the ~-.~ndamenutt concept is the 
creation of torque. 

{b) Ex pi <~ in the cttuse or the Rux c!L.ange cr.e:tled in :1 model AC generalor . 

..... . ... ........................ .. ... : .... ... ........................... .... .. ...... . 
... ............................... ...... . ... ..... ............ .... . 

........... .. ........ ..... ............... .. ...................... ....... ........... . 
(c) E.'lp l<~ in the cause or I he torque creat::tl in ft model DC mOiflr . 

.... ... ......... . .. .......... ... ........................ . 
. .. ........ ................. .. ...... .... . 

....... .... ............ ...... .............. ......... ................... ......... . 
.... ............................. ............................ .. . ...................... .. ....... ......... .. 

....................... ..... ......... ....................... ... 

(d) Torque_ is ~)f greatest im~rlance in !l motor lind chauge of nux in u ge nerntO(. l.kspit._. thl$, a 
h,rqu~ •s :.lsi,) J)rOduc:ol.l m th:: gcncro!o•· ~md j ..:hunge of flux o~ct.~rs in the motv1-. 

Dc-scnbc- the const.quenceil uf these two ~m~cts , •dating 1hem h.> l..t-nt.'s l:lw 

........................................ .. .... ................ .. 
' ................................................. ................................. . 

.. ...... .... ... .. .... ............. .. 

...... .. ... .. .......... ... . 



 

 

QutSiion 28 {& m~rks} 
f.lt'¢'m'""Y '"' c.uritd by lraosmJssion lines from power SC.thons to cities un,J their buildin~ The 
tun~mi:.)ton lints consisc or long pataJld cables which :u~ stNng between tow·crs that are some 
,h . ..a.UIU' olf~\11, 

fill !>UJlfiU)C' IWU J\OCh c~k.s: h3ng betwttn tWO ( 1)\\'f:f& wht~:b 1U'CI20 mclrd ipllt. ()ne cable UlllC$ ! 

um .. ,• ,,(~A :and tbe ocher 70A. Theeab!es are se~_JJ~ by J d.tStancc of).O mttres. Tbe 
trobnu~)IO.I linr I\IIS from wes~to c:olSt across Sydi)(Y. 

>.Omz ______ f £ .. , 

120 meu es 

111 Cakul:ale the •,•·•nWlitude of the magnetic force between the cables. 2 
• u) Th<' suen~lh urthl:) enHh ·s magnetic fie ld in this locution is 2.Sx. IO', tesla and points in a 

•.hrc-.:uon NI011E (I 0 de,;reeseast ofnon.h). Calculat.; til~ m~gnitude o(the fo rce on the 70A 
(·\JI ~o;1U . 1h.1t 10 the e~~nh'$ m::agnc-tic fie ld. 2 

'" ............... .... .. ..... .................. . ................................................. _ 
........ ..................... .... .................................................... _ 

1b~ I hh ti'J II ~miuaon line nms b~tween substations A and I~ ~·I ~ither end. At tho start of this 
:r.m .~uu~11 10n line V(l/tesc is c:Qnvcrted to 132 000 volts b)· tr<.~nsfonners in l!Ubstntion A. At th~end 
' •I 1 11 ~· u,m:&misllion line vol!age is converted from 132 llO(• volts 10 33 000 vohs in substation 13. 

s •t ~:lla tiun A subSitliOit B ·---1 r tr.l!\SmiSSion hnc: --1 
""'':"""~·~'----'~----~-3-2-ooo--.-.-~:s--~-[ _ __ J--;,;lcooooo~v:.~~~;,---
•»Ill ,.,1..-.t.llt.~ ba~ utCJlllullr:il1$fOrr.ltr$. The numbc:r vi' Nnl$ 1n the sccondaryecnb. is SO 000. 

1 ..... uL1'. ~t.: '~h~ o( the t.~nk.nO"lr-'1'1 volt~ :rt whiCh povl't'IIJ supplu:d to subslattOn A. 2 

: :u·t (r) is on the next pnP.r 

(\:) Suppos~ that the generator f:cding another trall$mtssion hoc prodLA:CS 24 000 voh:s 
3nd produ<'n 300 M\Y (300 x Iff w:lltS)o(power ~ cnns(om'ler ~llichjcwin.s 1~ 
~~ion 10 the transmission line: has 12 times as nl3ny turns in ont "-.lil as dt~t ~"'· 
Caku1at.( lh~t cuneot which lea•tl the po"''tr station in1u lltt: nnsm~SJ\ln hn-:- afttT 
pau•~ 1hroug.h this tnnsformc:r. 2 

Qu~.ulan 19 (6 mnrks) 

One of the impc:dimc:nL'I II) the inlroduc.tioo of the power distlibu(jOII systt na prop~ecl by Gevrg.~ 
Wc:slinghuusc: w:as lh::u there W3S no AC motor avaaable which could be Ule..l on his $)'Stem. 

(b) 1bi: IUOS1 \."Onunon ly~ or AC motor wftic:h is used hXI3)' i~o the ~nductton nttltor. 1l'te lwJs~ !1 

oouli5 bt se£u.rded as an example of 30 unusual type of "'.~C nw>lor" b«lus.e it is dri,·eal b~ 
3ltetn:ating, ca.nent and produces motion. 

ld.:ntd)' til.: l)bjeets whi~h ullimatd y move- in the indu.:t•on motor ~nd h.>ttdsp.:ak~f 

P:.rcs (d and (d) ar r on lht' nul I•"J:t'. 



 

fcJ h Or.lw ~ skcleh lo illustnte the difference betW«,O the magnetic helds in the 
1nducuon motor and kluckpeaker. 

111 l<kt11tf) the d1ffcttm ways in whieh tl\t ftelds c.h.,.,~ v'« lime. 

lo) 

I d) · tt (l.)f'CC ek.crtc:.d on Lhe loudspeaker ooil is de~cnnincd by th.e current supplied 
1 i1 lioYtt"'«, the torque de.veJtJped on lhe. rotor oftlte indmion motor ean fl..lso 
• ·pend on how much the load resis1s 1he n101ion of the rotor. slowing it down. 

I , J)l;un .,.hy chc:: lo:.d on an induction nKitOr rocor (;.)n afTttt the lorque it 
• p.tflt i'K.'\.'$. 

M•rks 

2 

..................................................................................... ····· . 
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Quc:sth1n JO (S marks) 

Ans"er Book 3 
lbiJ boot COOntalllS 

questiON )0- 32. 

I 
Srveknt Numbtt 

The di1covery of cathode rays had fur reachinglmplic41tions. These includt d <:\ grezte1· 
l.mden·ur.nding oftbe s1ructure o f the n1om o~ s wtll as a wide variety of applic:auons for 
science :md technology. 

3) Label the parts of'(hc cathode ray lube shown below 

b) W1th refcrc.ncc 10 the diagram, desc:nbr ho\Y cad1ode rays :1n: .1ble to move throu.gh 
lhcl*· 

c) llow d1d Thomson use th~ propenies or c.:~nuldc rays to determine th t- mtio u(tMt 

chM&e or cathode rays tu their mass'r Usc romlulae where <lpprorn:'lll!. 

T ur n 10 the ll(' '< t page. 

~lark~ 

·' 



  

\ 1.\A\u.-n lkYcluptd ma.thrm~lical rcbtionshtps connecting heht. cleeme:ary and 
n•.•!o"Jk.1N TI , lf'Kj predicted o oomp)e.(c $p«Ullm ofel~tn~;c radi.vion of.,..'hich 
... ,nl' 1~11 ..net mft'l·rcd wtre ktKm"D It the. time: . 

., 1 0~-i;.; r•bc lhc upcriul~t\C performed by Hertz which lt>J to the d1scovery of other 
t\>l'm.t: (It' clc<:tlom-.;,uetic radiation. Include a dia.gram. 

l•J t'h~,~· cl«tromagnr-tu:- waves v.trt (aiet called radio w.-.ve.s How wu he 1blc (O 

~l'l~·v. 1h." thc:y were n:l;ne<l {0 ligln'? 

, .,, ........................ .. 

I J...·. n,h.: t.uw the r•·tuJu..:l iOn ond reception of radio ''Wles may be dc:mOn5trated in 

Marks 

l 

ll>~ f,,, ,, , I:•OUmlOI'): l)sc ~ua~Jms where-<:~pprupriatt· . 2 

','I 

Qutstion 32 (S marks) 

Tht photoclcccnc effect. v.•hich was first observed by llrrtz., \~$ im·~1ea1cd in ~·attr 
detail by othtl s..::tenll.sl$. A diapam of the apparatus used 10 ('lbsa'\"<" lh~ effect t5 shoml 
below. 

L-------~Ar-----~ 

a) Comph:le llllt IJ.bk by describing .... ila.1 ..,.;u hi!ppen to the ammtler rc:.dang, when 
the followu>& c~w>&esar< mad<. 

OIANGE PREDICTION OF AMMETER READING I 
! 

Voltage on PQWer 
5upp1y is tncreased __ , _____ ·--··- ··-
Uhrtavioh:lli.ght is 

! 1cplaocd by red light 

.... J 1-·--- - -----.. ------·-M'-'"'- o 

The inle:nsily of u.llraviolec i 
hght js increased ; 
1---· ·------· --- -·-··· ··-·· __ ,_, .. ! 

The potMity of the ~ode L ________ I 
voh.a&e is rc~rSed I 

--- j 

Pt~r-1 (b) is on th~ nut p11C~· 

l 



 

 

(Ju~luM: how EinS•ein's i4e:.1s WOu• che ~1urc orli~hl conuad.aed lhe theoty ac the; 
til\lC M d how they provided credibility to Planck',_ ideas about quanta 

THJS IS TH£ LAST QUESTION FOR BOOKLET TltRJ!£ 
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Physlts 

Sutlon II 

I f) mnriUt 
AIICIUpl Qu("stion 33 
Allow 11b1mi 18 minules ror this sec:.liorr. 

Answer lh~ question~ in lhe wriling ~t 4. f.Xttt wnlrng books #iC :rvail:lbk 

Quutloos on tbt tlttdns Gupllyslc.s,M tdlul rhysiu, A.ttroplliysi(S.. ud The Att er Silito• J're ni)C 
rG"Yld~d In this t:u.minatiort. 

01>lion - Qua nta to Quarks ( 10 onMk·:) 

:)} Tice ryaph below shOY.'S the rclotionsh1p bel ween lhe angle {If de.OeGliCin Md I he 
number of counts recorded during 11 Rulh('trord sc.,ttcring exp:riment usinc" Lhin 
&old foil . 

1) Esti~te the n~~mberotcounts mt s• ckO:c11un. 
u} Conuast the deflections at .sm.allnnd ltf)le angles. 

.M:trk~ 

iii) Outline the significance ()f thi~ difference in tcr•n:~ ufRntherft•rd·~ Jlt.mu.: modd .• 

b) i) Discuss I h.:: main posrul!ltes of tl•e l'lalu the~••)' ofth.;- hyJrot>cn :no>r:1 :md ' ''''' 
it explains the :;comic spectrum of hydr,•{l.t.n 4 

i•}Calculatc !he wavelength of the ti1'St li11': uf lhc D:•lmcr St"rll~S (i-: ll"'l h•"l&~ ' I 

End of Paper 
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