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All answers are to be written in this Answer Booklet.

Answer ALL questions.
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Mechanics page 2

t Waves page 6
Electricity and Electromagnetism page 9
Atomic and Nuclear Physics page 14
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« answers must be accompanied by the correct units
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THE PORTABLE CD PLAYER
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MECHANICS

(638 marks; 63 minutes)

QUESTION ONE: ROTATIONAL MOTION (10 marks)

(@)

(b)

()

(d)

(e)

(f)

revolutions per minute (2 marks)

acceleration = (2 marks)
angle turned through = (2 marks)
linear speed = (2 marks)
P
(1 mark)
(1 mark)
Q1
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QUESTION TWO: TRANSLATIONAL AND ROTATIONAL MOTION (14 marks)

Acceleration due to gravity = 9.8 m 572

(a)
gravitational potential energy = (2 marks)

(b)
linear kinetic energy =_ (2 marks)

()
rotational kinetic energy = (1 mark)

(d)
angular velocity = (2 marks)

(e)
rotational inertia = (2 marks)

(f)
force = (3 marks)

(9)
linear momentum = (1 mark)

(h)
force = (1 mark)

Q2

14
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QUESTION THREE: SIMPLE HARMONIC MOTION (15 marks)

Acceleration due to gravity = 9.8 m s~2

(a)

period = (2 marks)
(b)
(2 marks)
()
maximum speed = (2 marks)
(d) (1 mark)
(e)
kinetic energy = (2 marks)
(f)
acceleration = (8 marks)
() j/////////////
st [ €S
S‘V\@) = % ?I = S

175cm_¢
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\}/J/ time = (3 markS)




QUESTION FOUR: GRAVITY (14 marks)

Acceleration due to gravity at sea level on Earth = 9.8ms?
Universal gravitational constant = 6.67 X 10-1 Nm2 kg2
Mass of Earth = 6.0 x 1024 kg

Radius of Earth at sea level = 6.37 x 10° m

(a)

speed = (3 marks)

(b)
centripetal acceleration = (2 marks)

()
acceleration = (1 mark)
(d) (1 mark)
(e) period = (1 mark)

(f)
force = (3 marks)

(9)
(3 marks)

Q4

HZ
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WAVES

(80 marks; 36 minutes)
QUESTION FIVE: SOUND (11 marks)

Velocity of sound in air is 330 m s

(a)
< 0.25m >
(2 marks)
(b)
velocity = (3 marks)
()
< 0.25m >
(2 marks)
(d)
(2 marks)
(e)
frequency = (1 mark)
®) (1 mark)
Q5

11




QUESTION SIX: ELECTROMAGNETIC RADIATION (19 marks)

Speed of light in vacuum and air = 3.00 X 108 ms™

(a)

wavelength = (2 marks)
(b)
time = (2 marks)
(c) (1 mark)
(d)
frequency = (3 marks)

(e)
A=6.40x10"m, f=
A=6.45x10"m, f= (2 marks)
(f)
speed = (4 marks)

(Turn over



pit spacing =

(3 marks)

(2 marks)

Q6

19
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ELECTRICITY AND ELECTROMAGNETISM

(46 marks; 54 minutes)

QUESTION SEVEN: DC ELECTRICITY (10 marks)

()

resistance = (2 marks)

(b)
power = (2 marks)

()
time = (2 marks)

(d)
current = (2 marks)

(e)
(2 marks)

Q7

[10]
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QUESTION EIGHT: AC ELECTRICITY (19 marks)

(@) (1 mark)
(b)
(2 marks)
() lr
Voltage (V)
tim;(s)
v
(4 marks)
(d) A
Voltage (V)
time'(s)
Y

(2 marks)
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capacitance =

(8 marks)
()
frequency = (2 marks)
(9)
t
I
_'\/\/ T T T T T T T T T —>f (x107 Hz)
6 7 8 9 10 11 12 13 14
(2 marks)
(h)
phase angle = radians (3 marks)
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QUESTION NINE: CAPACITORS (10 marks)

Permittivity of free space = 8.85 102 N"'m2C?
Charge on electron = 1.6 X 10°1°C

(a)

(b)

(c)

(e)

thickness = (3 marks)
relative permittivity = (1 mark)
time = (2 marks)
ﬂ\
Current (A)
time (s)

(2 marks)
charge = (2 marks)

Q9
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QUESTION TEN: INDUCTANCE (7 marks)

(a)

(2 marks)
(b)

(2 marks)

()

(8 marks)

(Turn over
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ATOMIC AND NUCLEAR PHYSICS

(23 marks; 27 minutes)

QUESTION ELEVEN: ATOMIC PHYSICS (11 marks)

Speed of light in vacuum = 3.0 x 1P ms™
Planck’s constant = 6.63 x 10734 J s
Rydberg constant = 1.097 x 107 m-"

(@)

energy = (3 marks)
(b)
wavelength = (2 marks)
(c) (1 mark)
(d)
(2 marks)
(e)
energy = (2 marks)
(f)
work function = (1 mark)
Qi1

11




15

QUESTION TWELVE: NUCLEAR PHYSICS (12 marks)

Speed of light = 3.0 x 108 m s~
Charge on an electron = 1.6 x 1019 C

(a)

Common name Symbol Usual speed Charge—[
alpha particle o < 0.1 6
B -1
gamma radiation Y c
(4 marks)
(b) (1 mark)
(©)
(2 marks)
(d)
number of protons = number of neutrons = (2 marks)
(e)
(1 mark)
(f)
mass = (2 marks)
Q12
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The following formulae may be of use to you:

_ GMm

Fg

A8
0=—
At
_ 4o
At
L=Iw
L=mvr,

7T =1
T=Fr

10 2
EK(ROT)ZEI(D

12
Bk = 3mv

o =w; +ot

w? = a)i2 + 200

(w; + o)t
2
0=wt+ %atz

6=

T=21t\/Z
g
T=21r\/E

k

_ 1 a2
E—EkA
a=-o%
y = Asinot, y = Acoswt
v = Am cos ot, v=-Awsinot

a=-Aw?sinwot a = -An? cos ot

AE =Vq

V=Ed
Q=CVv
Cror =C4+C;

1 1 1

Cror C; G,

6 =BA
€ = BANwsinwt

I = IMAX Sin O)t

V= VMAX sinwt

Imax = ‘/Elrms

Vmax = ‘/Evrms
1

Xo =—
€~ wC

XL:(DL
V=1Z

dx
nA = —
L

nA = dsin®
VW

Vi £V,

E =hf

hf = (b +EK

E =mc?

hcR
En = —T

f=f

AE = IE-] - E2,
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