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» answers must have an appropriate number of significant figures.
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MECHANICS
(52 marks; 62 minutes)
QUESTION ONE: THE SPINNING YO-YO (14 marks)
Acceleration due to gravity = 9.80 m s
(a)
radians per second = (2 marks)
(b)
(2 marks)
(c)
angular acceleration = (2 marks)
(d)
(2 marks)
(e)
(2 marks)
()
rotational inertia = (2 marks)
(9)
(2 marks)
Q1
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QUESTION TWO: LINEAR AND ROTATIONAL MOTION (21 marks)
Part 1: Collision Time

(a)

(1 mark)

(b)

change in momentum = (2 marks)

(©

average force = (2 marks)

(d)

(2 marks)

(e)

(2 marks)

P3

_[9]
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Part 2: The Conical Pendulum

Acceleration due to gravity = 9.80 m s

(a)

(2 marks)

(1 mark)

(d)

(2 marks)

linear speed =

(2 marks)

(2 marks)

tension =

(3 marks)

P3

P4

Q2

21




QUESTION THREE: SIMPLE HARMONIC MOTION (17 marks)

(a)

(2 marks)

(b)
(1 mark)

(2 marks)

(d)

potential energy = (3 marks)

(e)

(Not drawn to scale.)

o~

P is position of pendulum
after 1.00 seconds.

horizontal distance = (3 marks)

P5

[ﬁ
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(6 marks)
P5 P6 Q3
i 6] [17]




WAVES

(29 marks; 34 minutes)

QUESTION FOUR: THE ORCHESTRA (14 marks)

Speed of sound =3.30 x 102 m s

(a)

0.660 m

(3 marks)

(2 marks)

wavelength =

(€)

0.660 m

(ii)

(1 mark)

(1 mark)

frequency =

(3 marks)

(e)

(f)

(3 marks)

frequency of the beats =

(1 mark)

Q4

i

(Turn over



QUESTION FIVE: INTERFERENCE (9 marks)

Speed of light = 3.00 x 108 m s

(a)

(1 mark)

(b)

(2 marks)

()

(3 marks)

(d)

distance = (2 marks)

(1 mark)

Q5




QUESTION SIX: EARTHQUAKES (6 marks)

(a)

(2 marks)
(b) (i)
(ii)

(2 marks)

time = (2 marks)

Q6

[ 6]
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ELECTRICITY AND ELECTROMAGNETISM

(51 marks; 60 minutes)

QUESTION SEVEN: DC ELECTRICITY (13 marks)

(a)

voltage =

(2 marks)

(2 marks)

power =

(2 marks)

(d)

power =

(2 marks)

(e)

(8 marks)

(2 marks)

Q7
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QUESTION EIGHT: CAPACITORS (10 marks)

1uF =1x 106 F

(a)

(2 marks)

time constant =

(2 marks)

(ii) A

(2 marks)

(2 marks)

(d)

energy =

(2 marks)

Qs

10
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QUESTION NINE: THE WIND TURBINE (10 marks)

(@)

(b)

()

(1 mark)
maximum magnetic flux = (2 marks)
angular frequency = (2 marks)
(3 marks)
rms voltage = (2 marks)
Q9
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QUESTION TEN: AC THEORY (18 marks)

(@)

(b)

(2 marks)

(Not drawn to scale.)

(d)

(2 marks)

(1 mark)

impedance =

(2 marks)

()

(2 marks)

rms voltage across resistor =

(2 marks)

(ii)

(2 marks)

rms voltage across capacitor =

(1 mark)

(ii)

(h)

(2 marks)

phase angle =

(2 marks)

Q10

18]
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ATOMIC AND NUCLEAR PHYSICS
(20 marks; 24 minutes)
QUESTION ELEVEN: ATOMIC PHYSICS (10 marks)
Planck’s constant = 6.63 x 1034 Js

(a)

(2 marks)

(b)

maximum kinetic energy = (2 marks)

(2 marks)

(2 marks)

(e) E,
()

f (Hz) (2 marks)

Qi1
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QUESTION TWELVE: NUCLEAR PHYSICS (10 marks)
Speed of light = 3.00 x 108 m s~*

Part 1: The Smoke Detector

(a) a=
b=
(2 marks)
(b) Particle X =
(1 mark)
()
(2 marks)
(d)
energy released = (2 marks)
Part 2: Binding Energy
(e)
(8 marks)
Q12
[10]
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The following formulae may be of use to you:

£ _ GMm T=27r\/z =8
9T T2 g e = BANwsinwt
2 m Ao
mv _ m . ]
|:C:T T=2n K € At
Ap =Ft E= kA g= 2
o = 2rf 2 Al
] AeTh e——Mg
d=r0 = AL
v=ro y = Asinot y = Acos ot N, V,
a=ra v= Awcos ot v=-Awsinot N, V,
F=ma a=-An?sinot a=-Aw?cos ot Ee %LIZ
=mv
y _L
v?=vf +2ad V=Ed I = I pySinot
S 21 , CTOT = C1 + C2 Iyax = ‘/élrms
=vit+at
I 2 L = ——1—+—1— VMAX = \/Evrms
w:—AQ Cror G G, " 1
A E= Qv ©=aC
A ' _
OLZA—? co EEA X, = ol
L1 T d V=1Z
L_ @ 1=RC . dx
=mvr , =—
- rt_1.1 .
T= 'I:(X RTOT - R1 R2 nA =dsin®
o 172 Rror =Ry +R; f=lfi- %l
Exror) =510 = f Vi
EK(LIN) = Emvz Vi £ Vs
E = hf
o=, +ot hfe+E
=0+
©? = @ +208 2 ‘
( N )t E=mc
0+
= hcR
: B
_ 1 2
6—0),'[4-50& AE=IE1—E2,
v="fA
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