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1
{a}i} Elcgciran Bl
{ii] I B
(B} Woltage ¢ pd B
Curpent B
{R = W1 seares 1)2 if symbols are not defined]
[Spmbols V' ard T afore soore G2
el I = afiat (Adlow cther varignis - 4 not assantial (51
= 650116 = 10° C1
| = 40HE) » 107 (&) B
{iiy o= 1 406 = 100 Ci
R = 32000~ 107 482 {Pogsibla e.oh Al
(il nurmber = B1E - 107 1
number = 4 O{G) » 107 A
[Tatal: 11]
]
{2} Conduclar:  Siraighl ime thraugh arigin B1
Lamp Correct curve, with graph gassing through oigin B
Dioda! | = & tor small and negatwe} for v Qiloew ! D2V,
and comectshape’ tor ¥ =0 (JUBMIOZV) g1
{:1] Conductor:  Constanl B B1
[dea of 120 1Y = canstant 21
Larmp: R rcreasas as 'yl | noreases B4

(F ncreases becausa) lemperalure increagses ¢ Lampifilament
gels hotlert (Do nat ated Sn5wers in terms of heat ] E1

Diade Mo conducticn Rinfinte £ [wary ) large E1
Conduction: B small ¢ decreases 35 W inot3ses B1
e furiner poink froe: g1

KAetal conductar is ahrmec f flament iamg is not ghmic ! gicde 15 nal ohmic
Change in famo's resisfance explained in lerms of ‘moninty of elections’
Switch-cm p d enified for diode

[Total: 10]
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sNTC) Therenislar B
Fesislance decreases [ 33 1enparalare is increased) [wile) B
V= W, R IR+ R, V=IR andR=F, +R, o1
VE=BE0-420 (42412 [=9.0/!5400 =167 « 107 (A (|
V=1 a7 « 107 A0
WS TOMNV [Alow 7V WETOMN  (Ataw 7V B

(lf B = 42004 ar 1206 1 used o find circuil corrent. hen 053
(Answer of 2 0 (V) sooes X0

Oecreases (Tha answer mus be corsistent with ypa of thermisiorin {21 B*

[Total: ]

pPERASL  {Allow R = AlA) M1
Symbpls defined
{p = resiativity) & = crogs-sactional area, R = resistance and L = langth A3

rregislivily = product of resistance and cress sectional area per (unith lergih
soores 22

(resistivity = product of resistance and cross sectionad arca par (unit! meire
SCOERE 1/2]

h=1.2=10%/3 0« 10" 1
h=40«<10%4m) Al
P = pin

R=69x10° <40 -10% 30, 10" (-1 fgr 10" errgr) Gt

F. = 0.2{0] {52} A

fR = 920 1) scaras 1/2)

Reciszlance decreases Mt
by a factor of four because tha langih is halved (and area is dorbbked! a1
(Numencel approach witn B = 2.3 ({1} scares 252)

[Tatal: 7]
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Parallel E1
E=RR,JR+E;, /1R=UR +1R. i
R=1EB«1.0/(15+10y ! R=11147 ! WR =187 1
R =04 [0 A
.l s dhe {kdal] energy jgained) | work done par (unil) charge B
Energy iransfarmed inta electrizal f gained by charges B
R
E = Wi} Mt
[E =em.f)W =energy gained [ converted ko elecirical and € = charge A1
The chemicals (within 1he celi) B1
R=R,+®, / R=D8+04 o
F=14iil) g
I=15514 c1
I = 1007} A [Poe=ible a.c. 1} Ad
F=vl ! FR !/ VR B
P, =1.07)%« 0.8 = [L.A16 W) { P = 1.0(7F = 0.6 = (B.EA7 W Ci
ratic=08/!06 | ratio= 0916/ RET 1
ratio = 1.3(3) A
(rata = 6408 =0 75 scores 25
(ratio = 0571 when B = 1,440 05 wsed insload of 067, scoras 203)
fratio = (1.07 » &8) / [1.07 ~ Of) Roores 1)

[Todaln: 14)

The wire is surraunded by magnetic field 100 not alfow E.0 feldl B

Coneentric circkes round wire {Judged by eve]  {Minimum of 2 circles) M1
Incraazing separation between sucecssine orcles (Mirmuom of 3 arelesy Al

Correct deectan of eld [Earlclockwiza)

F: forca [on carducior)
I current [in comductor)
I length (of conductor) in fizld

Rot mawas b ke richi ! twands the batteny
(Fleming's) lefl hand [rule)

F=128«10"= 20« 540 = 10

F=12-10" (-1 for 107 errar)
wnit @ newdan £ M (o nod allow n)
(F = 1.8 = 107 N scores 243

81

B1
B1
81

Bi1
&1

1
L)
B

[Totak: 12]
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Ay Twn Trar:

Traval at tre soeed otdight s 3 ~ 0% imE % (= vacuum;
wenireve i @avacaum ! spaeco

Trargyeersa wavas /LA~ be colatiseo

Cansist of oscilla ng elects sre magrete e s

Mlay e diffractod ¢ afecied Crefrarg: sl

Cuantum cf cnergy 7 raciac on
CR pdo«et’ Fcundle” 7ump of energy

{0 not glice ' =hf' hore)
E-A0 10 510

wace af 10% factar ik answe:

use o 1o = 1.8 « "0 L noatswer

T oot B . 10T

F=nf 08 o s o Greener (R (Allowe ober variznts

f- '€« 10 IBG3 - 10
t=2a40 w0
Lnb ~orF bz B o v HF - A B

A= 20 1F 24w 0
o1 RA e 0 e fpusile B.o )

Frincigal radiatio?: «-ays ! oratialun

Phiclog st o jafacl

Cha~qe on slate eccomes (o] 205 e (with tine)
hegative chargeds) f ¢'cotrors loave sne clate

More ! oroater rate oF cmission of g'ectroas
kMore ! creaters raie o g~ val of, phoocrs

E

a1

A1
B1

o
A

E1

[Total: 12]

M5
B4

R rer gnsrgy neeces et ove S el D esidps e gase S b slsctro-

dfroer mretal sugaced

H1

[Total: 6]
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a Aoy gight fror:

Wawe behaviour.....

Ecctrors travnls 7 prepagstes ! movas 01 Spacs] IRe g wawe 4
Ecctrors snows dfraction £ mlererence (eTzos) B-
E ectrore may be ciffracted by maller papeine carton w0 atoms |
ricle) B
Frpuenmenlzl ay-dense: rings ! rnges’ g
Ciiffrace an of @ eetrons woar i comgarazie o gap s 7o B
iWavelength g ven by de Breglie equatict) - ¥p o - " k1
Symbelz defines - omorrestarm | moT MEss @12 v S 5poed 0 vty

and & = [me Hooole) wavee-glh Al

Farticle-behaviour.......

Arterrants' walt malters 15 8 part cic 31
C.earnns has mass 31
Clecians have oawge 51
Elociens may so dnflected o s ectic i@l @ grages |
clecions may oo deficotng oy neageet o fiel Gi
Sewtorian Tsetamcs may be appies it fCanwee T - ne' B1
[Total: &

NG appl ed Ao QFb & O3
Maximum of 4 marks - 5o e



