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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?

Mot LAl



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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Answer all questions,

(&) Electrc currant is the flow of charged particles. Name the charged padicle responsible
for electric currant in

{1} ametal,

{b} Mame the bwo guantities reguired to calculate the electrical resistance of a component
in an electric circuir,

{c) A digital watch usas a 1.3V cell. It delivers a charge of 650 C at & constant rate duting
itg lifetime of 1.6 x 107s. Calculata

(i} the current delivered by the cell,

current = ... A 3]

{ii} the resistance of the electrical circuit in the watah,

FEZISTANCE = i 53 [2]

FITA At F

For
gy’
Li=s
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(i) the fotal number of electrons passing through the cell during its lifstime of
16 %1078,

number= ... [2]

[Total: 113
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{a) On Fig. 2.1, sketch the FV characteristics of

= gfilament lamp

o @ metallic conductor at constant lemporature ‘
+  asemiconducting diade.

f i |
(4 X, fir- i} | -
0 ¥ 0 3 ‘
Fig. 2.1(a): Metallic conductor Fig. 2.1(b): Filament lamp
| |
0 Vv |
Fig. 2.1{e): Semiconducting dinde [3]

(b} (In this question, marks are available for the quality of wiillen aomimunication.)
Explain, in terms of resistance, e shape of tha 17 graphs in
IR DY o A s S S e B e e

AVE A



[Total: 10]
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{a) Fig. 3.1 shows the circuit symbol for a particular component,

——A—

Fig. 3.1

Mame the component and state how ils resistance changes as the temperature of the
cemponent is increased,

(b} Fig. 3.2 shows a potential-divider circuit. The battery has negligible intemal resistance
and the voltmeter has very high resistance.

Fig. 3.2

1
{I} At & particutar tamperalure, the resistance of component X i 4.2 k2, Calculats the
voltmetar reading.

voltmeter reading = ..o W [3]

FRL b
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L=
(i) State how your answer to (B)i) changes when the ternperature of the componant

X is increased.

[Total: 6] i

|
(a) Defina alactrical resistivity. |
................................................................................................................................... (2]
(b} Fig. 4.1 shows a conducting paint in a cylindrical glass vessel
vEs5E|
e i |
# : conducting paint
Lk cross-seclional base
Fig. 4.1
The volume of the paintis 1.2 x 1075m? and the vessel has base of area 3.0 = 10°9m?.
(i} Show that the height i of the paint column is 4.0cm,
[ |
i

mEALanc? [Turn over
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{1} Caleulate the resistance of the paint column of ieight 4.0 cm. The resistivity of the
paint is 6.8 10Fam.

PESISHENGE = oo e i eeens £2 [2] |

{¢} Stale and sxplain how Your answer to ()i} changes when the same volume of paint
is poured into & cylindrical glass vossel having a base of double the cross seclicnal |
area,

[Teetal: 7] |

{a) A student solders two resistors together as shown in Fig. 5.7,

1.542
::r} |
= |
1062 |
Fig. 5.1

(i) Siate whether the two rasistors are connectsd in @ series or in a parallzl |
combination.

B lan i
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e
{ii} Show that the total resistance of the combination of resistors is 0.6 1.
|
2]
(b} Fig. 5.2 shows the soldered resistors from {a) connected across the terminals of a cell,
soldered resistors —
Ly
Fig. 5.2
The cell has intermal resistance 0.8 and e 1.5V
{iy Defing c.m.f in tarms of energy transformead and eleciric charge,
............................................................................................................................. hed| |
(i) Suggest why a cell has intemal resistance.
............................................................................................................................ [1]
(i} Caloulate the lotal resistance 1 of the gircuit in Fig. 52 ‘

ST SR . . - |

BEan e [Turn over
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{iv) Hence calculate the current §in tha cirouit,

P 9

fvd 1. Write an eguation for the power dissipated by a cument-carrying resistor,

2. For the circuit in Fig. 5.2, calculate the ratio;

—power dissipated by internal resistance .

power dissipated by toal extemal resistance

REIEEL, o covesmmin snpprisa i eL)

[Tetal: 14]
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{a} E=plain why a compass needle placed very close to a wire may dellect when the
currant in the wire is switchad on.

(b} Fig. 8.1 shows a cross section of 8 current-carnying conductor.

_ _cumant-carmying conductor
{current out of plane of page}

Fig. 6.1
Cn Fig. .1, draw the magnetic field pattarn. [3]
{c} The magnetic flux density & at a point is defined in lerms of the squation

F
B=—
it

Identify tha symbals in this aquation.

e [Turn owver
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(d} Fig. 6.2 shows a current-carrying metal rod that can el freely on two parallal metal
rails, The rod is at rght angles (o the magnatic fizld lines.

_ Sk ey Heldinta plane of paper
- b B S R S e P —
metal rails T W N N WX ,_,.,-/F'_
, —— EAES S ER A W N ]
b EEE S B R A
kS P AR R e R R
S RO B o e e
. oot o | BRI W M e 53
", PR B Ha WM E NN H
oy EE S T et S A [ —
L e PR B o .
o N EEE
et o e e, \_J
o W e B M e W W B
200 R O e e
Fig. 5.2

(i) Determine the direction of the force expenenced by the rod. Explain how you
determined this direction.

A A R e R YN AV RS i TR B e S YA R e P [2]

The current in the metal rod is 2.04 and it has a length 5.0 cm betwean the twe
metal rails. Caloulate the force experisncad by tha metal rod given the magnetic
fiuy dansity is 1.8 < 107 T,

(i)

e 18]

[Tortal: 12]
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fa) State two features commen to all types of radiation in the clectromagnetic spactrum.

................................................................................................................................... 2]
{B) A radivactive material emits photens, each having an energy of 1.0MeY,
(iY Explain what is meant by a phofon.
............................................................................................................................ [13
fii} Show that the energy of sach phaton is 1.6 = 1072,
[

(i} Calculate the frequency of the elsctromagnetic radiation emitted by the
radioactive material.

FrEQUBNEY = oo NIt = (4]

BEps e [Turn over
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{iv) Calculate the wavelength A of the radiation.

(¥} State the principal type of electremagnatic radiation emitted by the material.

[Total:

Fig. 8.1 shows an isclated zing plate exposed to weak ultra vialat (L) light.

U, light

—=>

electrans

Zinc plate

Fig. 8.1

The u.v, light causes electrons to be emitled from the swface of the plate.

{a) Mame this phencmenon.

[#

12]

(b} Initially, the plate is neutral in charge. State and explain the effect on the charge of the

plate as the zinc plate is exposad to the Wy, light.

L

Fix
Exmmingr's
Liza
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(&) Siate and explain the effact on the rate of amission of alectrens when the intensity of
the ww. light is increased.

{(d) In a databook, the work funclion energy of zinc is quoted as 4.24 eV, Explain what is
meant by work function energy {no calculations are necessany.

[Tetal: €]

(In this question, marks are available for the quality of written communication.)

According to wave-pamicle duality, an electron can either behave as a wave or as a particle
Describe the behaviour which supports this dual nature of electrons,

e R T T INE, i s cama i e o i S R B A S S A B 4 G S B U F
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