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Mark Sthane

A gammaly [ray | radiaian | wave) LU B = T R
8: infrared VTR Y ir L= 7«10 e19 ym)

Ay twves from;
Travel at the speead of Ight 13 « 307 sl waguurn|
Car travel in a8 vacuum (0o not allow 'Spdoe |
Crenaists of nsoiflating electric ang magnetic falds
Trarsyarse wanes | can be palansed
Can be dfracteq \ reflacted  refractad

Movement . fAow of chargeld) iparkeles)

A=Al L Q= (Atlow aifher carrect subyect)
charge = (0.35%0 - &S00 { -1 for 10 efror)
charge = 210 )

Carract direction for electron flow shown o Fig.2i

length

eross-sectional areg

fnaterna! L metal ' substance

ternperature | ressdovity Do hat allow Maat far ‘temparature )
{Aflow conductivity”, if used in the fighl cantest)

R = plA [Aliaw othar comac] subect
A S B0 = 10% (=193 = 109 (o)

R28010%= 101074313 10% 7.1 fgr 10 grrork
R=0707T<C7

=B [Allow ather eorrect subject)
=12 70,707 = 17 {A) (Pogsitle ECF)

R=RR, (R +R, ! R = 1R, + 1R,
R=G0x20/(B0-20 1R = /2.0 » 18D
Ro=1.541
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P=72 {-1#F P = 24 (W) for eoil ¥)
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Mark Scheme Jure 2002
Cne tick anly for Jo&© B
vemf=d4L-15/=30 e
VoI D0-G2=2H0V) flgnare s g} 44
W= V,=R.'R. + H; Roawignd =R+ K; Cc-
W=50-47//(24+4d7] =530 HMA0 =704 16° (A (ol
W= 704 10" < 4700
W=331=330 V=331 =314\ Al
lanswerof 164 =1 T (W) sedres 2/3)
Decreasas (Ca not aliow the mark f share s a contradiction) E1
[Tatal 7]
slat cireular] 2ml 4 <elenoid E1
F =EIL [Allaws atker corredt subesl) C1
(=80 =10 {026~ 4.5« 1077 [« ter 107 &ran Ci1
I=3.70 = 3.7 (A Al
Ay tan fram
Earin's (magrete] fiald is (verys weak Bi. 2
Zables have large weight | mass
The current 1s allarnating [therefare average force = J]
The field may be a! an engle to the cable (olher than 50"
Forca due to megnetic field is small
The carrent {in {he ca&bke) 1z small
[Total: 6]
A=hip A =hd P
Al gymbals definad A
[v. = waveignglh, p = mamenium [A = wavelengih m = mass,
& 1 = Flanek canstant) W = veloaly v spead & h = Planck
canstanty
(Mawing efectronsg) show didffraction ' interference effects k1
“Targel «dentified {g.g.. matter 'atoms ' nucler 4 sELS) = if gualified ) Al
L=G661: 1023w 1" (Possibda back cradit far [a)) 1
A= 2H0 10720 % 10" (my) ot
1. Same B1
2. Increases by a factor of two Bz

[Increases scores 1 mark)

[Tatal 5]
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B Tata! for question: 8 marks {maximurn of 6 marks for either behaviour)

QW apphes ta this question — (1 mark for spelling, punctuation and grammar and 1 mark
for technical fanguageforganisabon )

Wave behaviour.....

Shows diffraction (Can scere for a gooa diagram) &1
Ciffracted by ‘heles' b slits ) grating B1
{Liffraction noticeable) when size of 'gap’ is comparable to A B
Experimental evrdence: fringes \ rings B1
Reference to v =fa B
Snows interference B1
Shows polarisation B1

(-1 if electromagnetic wave is confused with ‘electron as a wave’, e.g.: “electromagnetic
waves obey the de Brogfie equation™)

Particle-like behaviour.......

This behaviour explains interaction’ (of EM waves with matten) B1

(Energy of photon given by) E = hf' E = hesl, M
Symools defined: E = energy of photan, © = speed of light (in vacuumy,

f = fregquency & A = wavelength Al

Ewidence provided by photoelectric {effact) E1

« One-tc-one interaction hetween phatan and electron B1

« Energyisconserved ' hf=g+ ¥ mv’' \ hf =¢ +KE\ hiz oforemission B1

« EfHect of frequeancy B1

E.g.: emission of electrons for u.v, (but not visible light for zing)
Or carrect reference to threshold frequency

« Surface electrons are invalved 81
Other evidence for this behawviour
(GM tube and detection of + ‘particles’. radiation pressure, etc) B1

(-1if phatans are confused with particle-like properties of electrons, e.g. "ohotons have
charge™)

[Total: 8]



