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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]

251 id [Turn over



For
g Examiner's
i

Answer all quashons,

{a} Fig. 1.t shows the slectiomagnetic spectrum.

vigible

A X-rays [TRT B MECTowWaVES radicwaves

- incroasing wavelengih

Fig. 1.1

in the spaces of Fig. 1.2, identify the principal radialicns A and B and suggest a typical
value for thelr wavelength 4.

pringipal radiation Rim

Fig. 1.2 [4]
(b} State two features comman to all types of radiation in the electromagnstic’ spactrum.

[Tetal; 6]
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2 {a) (i} Satewhatis meant by elactric currant,

{iiy A mobile phong is connectod to a charger tor 600s, The charget delivers a
constant current 350 maA during this intensl. Calculate the total charge supplisd to
the mabile phone.

ENANTE = vvvecniirere s eninns & {31 |

{b) Fig. 2.1 shows a resistor conmected to & d.o. supply. |
|

- |

- |

Fig. 2.1
|

[Total: 5] |

On Fig, 2.1, indicate the direction of the glectron flow in the cireuit. 1]
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{a) The slsctrical resistance of a conducting wire depends on & number of factors.
Complata the sentence below.

The resistance of 2 wirs is directly proportional Io s e, and invarsely
POportional 0 /T8 ..o It also depends on the type of
. used for thewire and on s s [4]

{b) Fig. 3.1 shows the dimensions of a pencil lsad.

! : i diametear
pencil l2ad 4%* ] l 1.2 % 10%m

= —
10 cm

Fig. 3.1
The |ead iz mads of a material of resistivity 8.0 = 10 T8 m,

fl} Calculate e resistance of the pencil lead.

PESEtaNGE = .o iienann 88 [8]

(i) A student connects the ends of the pendil lead to a d.c. supply. The potential
difference acrass the ends is 124, Galoulate the current in the pencil lzad.

QUIFEIE = o evs i ieceanins B [23

[Total: 10]
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L
Fig. 4.1 shows an electrical circuit for & small dryer used to blow warm air.

B motor and fan
\ e
L i
[ 1oq2y

-—— - - L |

5

i
coil ¥
.0 42
Fig. 4.1

It may be assumed that coils X and ¥ have constant resistances of 200 and 8.042
respectivaly. The 12V supply has negligible internal resistanca.

{a) Caloulate the total resistance of the circuit with both switches closed.

PESISTANGE = . e e cnannenn &3]

(b} Calouate the power dissipated by the coil X with only switch A closed.

POWEEE i e i = iz

[Total: 7]
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(=) (i}

(ii

Place a tick [v) in the box for an alternative unit for the volt.

e ]

25
Jg |_

s '!

The statement balow is that for Kirchhoff's second law.

The aigebraic sum of the e.m.fs around & loop in A circlit is equal fo the algetraic

s of the pod s around he loop.

Fig. 5.1 shows an elactrical cirouit.

TN
{ms .
T | rh
4.5 - E ol
T SR 7
WNETIT
Fig. 5.1
iUse this law to determine the pd V.
V=
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{b) Fig. 5.2 shows a potential divider circuit

e o

OV

= ¥ oG |

Fig. 5.2

The voltmeter has a wery large rosistance and the battery may be assumed to have
negligible internal resistance.

For a particular imensity of light, the resistance of e LDR is 2.4k The variable
resistor is set on its maximum resistance of 4.7 kEL |

{iy Caloulate the reading on the voltmeater.

yolmeter reading = e ¥ [3]

(i} State how the answer to (b}i} changes when the light intensity is decreased.
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6 {a) Fig. .1 shows a call connacted to two terminals on a plastic box, When the switch S
is closad, 3 magnstic field pattern shown is detected around the box.

plastic bow

/

Fig. 8.1
State whal s inside the box that produces this fisld pattern.

(b} Fig. 6.2 shows & wire placed at right angles to a magnetic fizld. Tha wire rests on ftwo
metal supports,

wire field into plane of paper
R A U R R S e S L S S R
B NN DN e e e e e N e e
R G T - O A i T R T
e
R e B L - R e e e R o T B A 8
E EE
L ®EoE ELTCRE R S W W |
metal support 0T 8 LR RN E IR LD NE T AR — matal support
EAC Y EE R T T S i S o
WA H | N NN E T N KR RNk LR
] Ese] ERE R R R R A SRR ] b d
T
6.0 % 10N

4.5 cm

-
Il
LU LT
v
r

Fig. 6.2
The length of the wire between the supports is 4.5cm, and this length has weight

8.0 = 102N, The current in the wire is siowly increased from zero until the wire starts
to lift off the metal supports.
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Calculats the current I in the wire. The magnetic flux density is 0.36T,

Pl b2

{¢} Suggest why the overhead cables for the Mationa! Grid cannot be frealy supportad by
the Earth's magnetic fiald,

[Total: §]
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7 (@) State the de Broglie equation. Define any symbals used.

{c) High spead slecirons may be used to probe inside atomic nuclei,

{i} Calculate the de Broglie wavelength for a single electron witich has a momsnium
fr of 2.3 % 10 Mhgms T

wavelangth = ..o M [2]

pAELUNGE
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{li] Expiain how your answer to (c)(i} would change for

1. & nautron of the same momenium

2. an electron of hall the momeantum.

[Tortal: %]
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In this giastion, 2 marks will be availabie for the gualify of written communication.

According 1o wave-particle duality, electromagnetic radiation can githar behave as a wawve
ar as a photon (which axhibits parlivle-like behaviour).

Dascriba the behaviour which supperts this dual nature of slactromagnetic radiation.

Wave behawviour:

ARG
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Particle-like behaviar:

[Total: B8] |
[

Cuality of Written Communication [2]
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