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e Wiite your angswers in the spaces provided on the question paper.
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+  You are advised to show all the steps in any calculations.
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Data

speed of light in free space,
permeakility of free space,
parmiltivity of free space,
alementary charge,

the Planck constant,

unified atomic mass constant,

reat mass of electron,
rest mass of prolon,
molar gas constant,
the Avogadro constant,
gravitational constant,

acceleration of free fall,

c=300x 10" ms
fry = A 10 P Hm !
€, =B.85x 10 12rm
e=160x10"""C
h=6B83x 107 s
u=1.86 %1072 kg
m, = %11 = 1072 kg
m, = 1.67 107 kg
R=831JK "Tmol’
M, = 6.02 x 107 mol ™!
G =687 x 107" Nm? kg™

g=98 ms?
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Farmulae

' - 1
uniformly accelerated maofion, 5= ut+zal’

¥ w4 2as

rafractive index, n= _1..
sinC
copacitors in series B +...1 -
' (o v
capacitors in paralial, C=0C+C+
capacitor discharge, X =y Een
i :
pressure of an ideal gas, 2= %—L’,ﬂchb
radicactive decay, X=Xy it
i 2889
A
i : : ; aHE
critical density of matter in the Universe, o, = e
2
relativity factor, =4 V_z j
o3
GLrent, { = nAue
nuclaar radius, £= 1Al
sound intensity level. = 10lg (i]
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L
Answer all the questions,

1 Mobils phonas use electromag natic radiation in the form of microwses,
(a) State a typical value for the wavelength of microwaves.
WANSIENO = eers e m {1]

(b} State one property of microwaves.

{c) A particular mobile phone battery transtorms 78.) of chemical energy into electrical
energy for every 24 G of charge. Caleulate the electromotive force [z.mii) of the baltery.

EME = ooves e cebiiimnin W [E]
[Total: 4]
2 A convenient unit of energy is the kilowatt hour (KW h).
{a) Defing the kilowst four [
.................................................................................................................................... [1]

{B) A120W filament lamp transtorms 5.8 kW h. Calculate the time in seconds for which the
lamp is oparated.

[Total: 3]
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Fig. 3.1 shows a cell of &.m.f. E and internal resistance roonnected to a variable resistor.

Wi

Fig. 3.1 Fig. 3.2

Fig. 3.2 shows the vaniation of the p.d. V across the terminals of the cell with the current T
drawen from the celi.

(a} Explain how Fig. 3.2 shows that the et Eis 144

{k) (i) Use Fig.3.2 to determine the masimum possible cument hat can be drawn from
the ceil,

(1] 71 SR 4 1

{iiy Calcubate the internal resistance rof the ceil,

{iil} Suggest why it may not be advisable to maintain the current determined in (b)) for
a long time.

[Total: 5]
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4 {a) Fig 4.1 shows compenents of an incomplete electrical circuil, |

Fig. 4.1

Complete the circwit of Fig. 4.1 to show how both lamps, connected in parallal, may be
lit using the battery. Include an ammelsr te measure the current in the lamp P. [=]

(b} Fig. 4.2 shiows a circuit designed to menitor the speed of rolaticn of a small tan.

P

tan blade

Fig.4.2
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The battery has negligible internal resistance. The output voltage Y Trom the circuil is
equal to the potential difference across the LOH. Fig. 4.3 shows the variation of the
output valtage Vowith time 1.

EE SRS
Wi 4.0 | Ii_ | | 11 I i ; I
i |! | ' i l
5 it B 8 e SRR R :
2 . A .:;! =
104 II 4 |
rl I | I
T
a 10 o0 an 40
Ims
Fig.4.3

(i} Explain why the graph of Fig. 4.3 shows two levels of output voltage.

............................................................................................................................ [31
{ii} For the maximum value for the cutput voltage V. calculate
1, Ihe polential difference acness the 2,2 kKO resisior
potential difterence = Vot
2. Iheresistance of the LDR,
FEEISEANGE = i ¥ [2]

[Toatal: 8]
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5 (a) Define elecirical rosistance.

{b) Fig.5.1 shows a methad of demisting the rear window of a car. Three identical metal
strips attached to the glass are connected to a 12V supply,

metal strips

raar window

Fig. 5.1

(i) State whether the alrips anrg connected in series or in parallel.

(ii} Each strip has length 85cm and resistance 1851 The matarial of the matal strip
has rosistivity 6.9 x 1078 (. Calculate

1. the resistance of the threea strips between & and B

MESISTANCE = i, 0 [2]

2. the total power dissipated by the three strips

OB = A n Wo2]

3. the cross-sectional area of each strip.

cross-sectional 8red = e m? [4]

[Total: 10]
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6 Fig. 6.1 shows a lightning strike between a storm cloud and the ground.

storm cluudk‘- . :f—':;"::fx— ~ __,»\_—d_:_"/n:-’_fv

lighining sirike-——— " = 1 =P I\\

b i

.Qmmggﬁ u_nauhduit wi&m _ground

+ + + + + + + + + + + + 4+ + + + + + 4+ F + + + + +

Fig. 6.1
{a) On Fig. 6.1, indicate with an arow, the direction of the conventional current in the lightning
sirike. [1]
{b) State the direction of the magnetic field at point P due enly to the lightning strike.
.................................................................................................................................... [1]
{e} The currant in the fightning strike s TBOD A, The strike lasts for & time of 230 ms.
(i) Calculate
1. the chargs Bowing between the cloud and the ground
Cehaths = i C [3]
2. the numbet of electrons transferred to the ground.
1
(510 5] ] R e [2]

{iiy The component of the magnetic flux density of the Earth's magnatic field at right
gngles 1o fe current is 42T Consider the lightning strike to be a straight
conductor of length 250 m. Caloulale the force experienced by the lightning strike
dug ta the Earth's magnetic fizld.

[Tatal: 11] |
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7 Fig. 7.1 shows an atoctical circuil including a photocel.

#_ﬂelecir@magneﬁc radiation
T

o

E’.B..EULI!T‘
W= T Al

Fig. 7.1

Tha photocel confaing a metal plate ¥ that is exposed to plectromagnetic radiation.
Phatoelertrons emitted fram the surace of the matal are accelerated towards the positive
plectrode ¥, A sensitive ammeter measures the current in the circuit dus to the
photeelscirons emitted by the metal plate X.

fa) In this quastion, one mark is available for the guality of written communication.

Mame and describe the process by which the photoglectrons are refsased from the
metal plate X by the electomagnetic radiation.

Quality of Written Communication [1]
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(b} The metal of plate X has work functicn enery of 2.2 eV, The maximum kinetic eneigy
of an emitted photostectron from this plate is 0.3 eV, Calculata

{i} the energy of a single pholon in
1. electronvolts (eV)

EBIEIY = e iiinmaan ciis av [1]

2. joules

21012 T R ol B J[2]
{iiy the frequency of the incident electramagnetic radiation,

HEGUBNEY = e e s mnns Hz [2]

(¢} Deduce the effect on the current if the radiation has the same intensily but the
frequency of the electromagnetic radiation is greater than (b){ii).

[Total: 13]

Guestion 8 over the page
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8 In this question, one mark is availabla for the quality of written communication.

Describe and interpret the experimantal evidence for the wave-like behaviour of elecions,

Quality of Written Communication [1] ‘

[Total: 5]

QR has made every elford o race the copyright hoiders of flems wsed in this Question paper, but IF we have
inadvertently averlooksd any, we apologiss.
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