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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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Fig.

(a)

{b)

)

{d)

(a)

{b)

5

Answerall the guestions.

1.1 shows an electrical circuil,

(8
r —
A Q-
Y
Fig. 1.1

...................................................................................................................................... []
Suggest one raason why componant X may be ueeful in the electrical circuit.

...................................................................................................................................... [1]
On Fig. 1.1 indicate the direction of flow of electrons. [1]

State the energy changes taking place in the component Y.
-]
[Tokal: 4]
Soma of the ullra-violet madiation from the Sun is blocked by the ozone layer
surrounding the Earth.

(i} State a typical valug for the wavelength of ultra-violet radialion in maetres.

fii) Suggest what damage ullra-viclet radiation may cause to humans.
1]

Gamma rays and X-rays are used for medical purposes. State one major differenca
betwesn these two principal radiations.

[Total: 3]
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B
{a) Define electrical resistance.

.................................................................................................................................... 2] |
(B} Fig, 3.1 shows part of an glectrical circuit. |
104} :‘_ |
2042 |_ —‘ |

’_li ‘ 1641 ‘ ‘

| B

A B |
Fig. 3.1 |

Calculate the total resistance between Aoand B,

FEEISTANGE = . ooiiieeeebeiiim e semsisssnsssseaanes 0 [
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{€) Fig. 3.2 shows a negative temperature coefficient (NTC) thermistor connected to a 24V |
power supply of negligitde internal resistance. The ammeler has negligible resistance.

24

— i

s / ()

! A f— B
et
Fig. 3.2

{i) When the switch 5 is closed, the ammater reading is 28 mA. Caloulate the power
dissipatad by the thermistor.

POMET 2 i s e oot pna W3]

[
(il A few minutes after closing the switch, the current has increased to & constant |
value of 40 mA. Explain why the current increases.

[Tedal: 10]
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[a) Show that the unit for alactrical resistivity is (2m,

(1

{b) Fig.4.1 shows a simple design for a ‘movement’ sensor used in an earthguake ragion.
The supply has negligible intermal resistance.

B
| o0

resistance wirg

508 |

| ey
—|; 32cm]7 %/ iﬂa computer
! L : )

Fig. 4.1

A resistance wire is stretchad between bvo rigid steel plates, not shown in the diagram.
During an earthguake, ground movement changes the separation batwesn the plates
and so the length of wire changes,

The wire has a radius of 0.62 mm and length 32 crm. It is made of a material of resistivity
6.8 1078 {xm.

{i} Show that the resistance of the wire is 1,80,

2]
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(i} Caloulate the potential difterence (p.d.) between A and B. [
i
{ii} The length of the wire increases. State and axplain the effect an the p.d. between A
and B.
i
[Total: 9]
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In this question, two marks are available for fhe quality of written communication.
The concept of energy is important in many branches of physics, Energy iz usually

measured in joules, but somelimes the fiowatt-hour (WM h) and the slecironvalf (eV) ara

more convernient units for energy.
Define the kilowatt-hour and the slechoniolt and determing their valuas in joules.

Suggest why the KW h and &V may be more convenient than joules.
Niustrate your answer by determining
»  the energy dissipated by a 100W filament larmp lett on for 12 hours
= tha kinotic ensrgy of an elactron accelerated through a p.d. of 1.0MY in & particla
accelsrator,
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Crality of Written Communication [2]

[Testal: 11]
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& {a) A diagram of a loudspeaker is shown in Fig. 6.1.

paper\t;l:ne
- circular
\ A magnet
[
ilf
T poiled
N copper wire
: |
\ v
loudspaaker
COone

Fig. 6.1
Tha thin copper wire is wound onto a paper tube that surrounds the south pole of the
circular magnat, The copper coil has 280 turns and has a mean radius of 1.5cm. The
magnet provides a field of magretic flux density 3.6 x 1072 T at right angles to the wire.

(i} Show that the lenath of the copper wire in the magnetic field is about 24 m.

2]

(i} Calculate the magnitude of the force acting on the copper wire due to the magnetic
fisld when carrying & constant current of 48 mA.
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(b)Y Mame an imporiant electrical unit that is based on the force experienced bebween hwo
current-carrying conductors,

[Total: 6]
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(a} The concept of the photon was impartant in the development of physics throughout the
last century. Explain what is meant by & photon,

(b} Fig. 7.1 shows a photogell,

glassl bl
L
b radiation
ey
metal-. )-J{ __~collector
—
gy \'\\_}{f
A -
{\_ ) WREGLILIM

[ .}

Fig. 7.1
Whean the metal surface is exposed to electromagnstic radiation, phologlactrens are

gjgcted. The collector collects the photoslectrons and the sensitive ammeter indicates
the presance of a tiny curent.
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{i) Fora cerlain frequency and intensity of radiation, the ammatar shows a curant of
1.2 %1077 A, Calculale

1. lhe charge reaching the collector in 5.05

11 10 [ D R L e L PRt L

2. the number of photoslectrons reaching the collector in 5.0,

number of BlBCONS = e

(i) The work funclion energy of the metal is 2.5 % 107"% J and the incident radiation
has frequancy 7.0 10" Hz, Calculate the maximum kinetic energy of an gjected

phataelectron.

L | R J (3]
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(iil} The intensity of the incident radiation is doubled but the wavelength is kept 5
constant. State the effect this has an each of the Tollowing
1. the energy of each photon
........................................................................................................................... |

2. the maximum kinetic enargy of each photoslacton

A the current in the photocell.

8 (a) How did de Broglie axplain electron diffraction?

(b} The internal structure of nuclei may be investigated by using high spaed elactrons.
Caiculate mv {moemenlum} of an electron that has a wavelength of 1.6 % 1071% m.

AV (MDIMENALIT: S et sin e L R R iy [4]
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fe) Slate and explain, with the aid of a caleulation, why a ball of mass 200g thrown at =
8.0ms~! through an open window of width 0.80m does not show any noticeable

cliffraction.

[Total: 7]
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