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INSTRUCTIONS
All answers are to be written in this Answer Booklet.

Answer ALL questions.

The spaces provided are a guide to the length of your answers, but it is NOT essential to use all the space
available.

A list of formulae is given on page 17 of this booklet and may be detached along the perforation for use
during the examination.
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of this booklet. Write NIL if you have used none.

Answer spaces for each part begin on the following pages:

Mechanics page 2
Electromagnetism page 7
Waves page 12
Atomic and Nuclear page 15

INSTRUCTIONS FOR ANSWERING ALL QUESTIONS:

To receive full marks for numerical questions:

e working should be clearly set out

e answers must be accompanied by the correct units

e answers must have an appropriate number of significant figures.

For “describe” or “explain” questions, answers must be written as complete sentences.

Check that this booklet contains pages 2 — 17 in the correct order.
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MECHANICS

(52 marks; 62 minutes)
THE RECORD PLAYER
QUESTION ONE: ROTATIONAL MOTION (11 marks)

(@)

(2 marks)

(b)
angle turned through = (2 marks)

()
linear speed = (2 marks)

(d)
(1 mark)

(e)
(i) (1 mark)
(ii) force = (1 mark)

(f)
time to stop = (2 marks)

Q1




QUESTION TWO: TORQUES AND ANGULAR MOMENTUM (12 marks)

(@)

(2 marks)

(b)
angular acceleration = (2 marks)

()
(2 marks)

(d)
rotational inertia = (2 marks)

(e)
angular momentum = (2 marks)
() quantity conserved = (1 mark)
(ii) (1 mark)

Q2
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QUESTION THREE: SIMPLE HARMONIC MOTION (14 marks)

g=9.8ms>

(a)
length = (3 marks)

(b)
(2 marks)

()
maximum velocity = (2 marks)
(d) (1 mark)

(1 mark)



() (1 mark)

(9) energy energy (1 mark)
|
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A
—r)
(h)
(3 marks)
Q3
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QUESTION FOUR: GRAVITY (15 marks)

(@ ()

force = (2 marks)

(ii)

(2 marks)

(o) ()

centripetal acceleration = (2 marks)

(3 marks)

(2 marks)

(2 marks)

(iii)

radius = (2 marks) Q4
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ELECTROMAGNETISM

(47 marks; 56 minutes)

THE TELEVISION SET

QUESTION FIVE: ELECTRONS (12 marks)

current = (1 mark)

(ii)
(2 marks)

(b) (@)
resistance = (2 marks)

(ii)
current = (2 marks)

(iii)
voltage = (2 marks)

) ()
(2 marks)

(ii)
velocity = (1 mark)

Q5

[i2

(Turn over




QUESTION SIX: CAPACITORS (14 marks)
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(a)
(2 marks)
(b)
capacitance = (2 marks)
(c)

(2 marks)



charge = (2 marks)
total capacitance = (2 marks)
voltage = (2 marks)
total energy = (2 marks)
Q6
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QUESTION SEVEN: INDUCTANCE (10 marks)

(a)

inductance = (2 marks)
(b)
energy = (2 marks)
(c) A
I(A)
t(s)
!
V(V)
t(s) (5 marks)
(d)
voltage = (1 mark)
Q7
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QUESTION EIGHT: AC ELECTRICITY (11 marks)

(a)

number of turns = (2 marks)
(b) A
V(V)
+
0 5 >
t(s)
Y
(3 marks)
© )
inductive reactance = (2 marks)
(ii)
impedance = (2 marks)
(iii)
current = (2 marks)
Q8
ﬁT
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WAVES

(30 marks; 36 minutes)
THE PEN-WHISTLE

QUESTION NINE: SOUND (14 marks)

(@)

(2 marks)

(b)
frequency = (2 marks)

(c)
velocity = (3 marks)

length = (3 marks)
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(1 mark)

(2 marks)

(1 mark)

Q9
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QUESTION TEN: RADIO AND LIGHT (16 marks)

(@)

wavelength = (2 marks)
(b)
frequency = (2 marks)
(€)
(2 marks)
(d)
first bright fringe distance = (3 marks)
(e) (1 mark)
6 @
angle = (2 marks)
(ii)
spread radius = (2 marks)
(@)
(2 marks)
Q10
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ATOMIC AND NUCLEAR

(23 marks; 26 minutes)

QUESTION ELEVEN: ATOMS (12 marks)

(@ ()

(3 marks)

number of photons per second =

(2 marks)

(b) n

(2 marks)

(3 marks)

(2 marks)

Q11
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QUESTION TWELVE: NUCLEAR (11 marks)

(a) a= (1 mark)
(b) Y= (1 mark)
(c) b= (1 mark)
(d) X= (1 mark)
(e) ‘ Substance B is curve: (1 mark)

(f)
(1 mark)

(9)
(1 mark)

(h)
(2 marks)

(i)
mass = (2 marks)

Q12
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The following formulae may be of use to you:

GMm
Fg= 2
2
mv
FC:—r
Ap =Ft
o = 27f
d=r0
V=rm
a=ro
F=ma
_ 20
At
_do
At
L=Iw
L=mvr,
T=1Ix
T=Fr

P
Exmor) =3 1@
]
EK(LIN) =;mv

o =o; +ot

®? = ? +200

(w; + o)t

1 42
0=t + 5ot

T:27r\/Z
g
T:QTC\/E

k

— Tka2
E_EkA
a=-w%
y = Asinot, y = Acos ot
v = Awcos ot, v =-Amnsinnt

a=-Aw’sinot a = -Aw?’ cos ot

AE =Vq

V =Ed
Q=CV
Cror =C1+ Gy

1 1 1
= — 4+ —
Cror G G

1

A
d
t=RC

C

1 1 1

== + —
Rror Ry Re
Rror =R1+R>

6 =BA
¢ = BANwsinwt
=20
At
8:—L£
At
az—Mg
At
N _Vp
NS VS
_ 142
E_ELI
L
T=—
R

I = IMAX Sin (,l)t
Tuax = V2Lms
VMAX = “/Evrms

n\ = dsin6
f=|f -1
VW
Ve Vs
E =hf
hf = ¢ + Ex

=i

E = mc?
hcR

n2

AE =|E, - E,|

B, ==

v="FfA

fe
T












