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The following formulae may be of use to you:

Ap=Ft v=ro nA=dsin@
o=, +ot d=ro o=
0=t +}at’ a=r .
E=1CV
. 2
" = @), +200 y:ASin(a)f-l—(p) XL =wf."
v = Awcos(wt + ¢) [
i
a=—Ao®sin(wt + ¢) oC
MECHANICS
(56 marks; 63 minutes)
SAFETY ON THE ROAD
QUESTION ONE: A HEAD-ON COLLISION (13 marks)
(a)
change in momentum = (2 marks)
direction is: (1 mark)
(b)
average force = (2 marks)

P2




(c)

(d)

(e)

)

time =

force =

P2

P3

(2 marks)

(2 marks)

(2 marks)

(2 marks)

Q1

73]
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QUESTION TWO: A GLANCING COLLISION (19 marks)
The Collision:

(@)

(4 marks)

(b)

(2 marks)

The Wheel:

(©

(2 marks)

(d)

rotational inertia = (2 marks)

-

(e) ()

(1 mark)

(i) (1 mark)
P4

B2




The Skid:
(f)

()

average angular deceleration =

(h)

(3 marks)
(2 marks)
(2 marks)
Q2
P4 PS5
[12 [7 [19
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6

QUESTION THREE: STOPPING DISTANCES (10 marks)

(@) independent variable:

(1 mark)
dependent variable: (1 mark)
(b) other variable 1:
(2 marks)
other variable 2:
(2 marks)
(c)
(2 marks)
(d)
(2 marks)

Q3

L



OSCILLATIONS
QUESTION FOUR: SIMPLE HARMONIC MOTION OF AN ELECTRON

(a)

(14 marks)

amplitude =

(b)

absolute uncertainty =

(©)

percentage uncertainty =

(d)

electron path

(2 marks)

(2 marks)

(2 marks)

(2 marks)

P7

8]
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()

(f)

(9)

(h)

(1 mark)

(1 mark)

(1 mark)

TN

amplitude, A

displacement, y =% S/~ 24
electron path A

Vin @ = J.é
&= 5.
= ~O

angle = (3 marks)
Q4
P7 P8




WAVE MOTION

(32 marks; 36 minutes)

QUESTION FIVE: THE DIDGERIDOO (17 marks)

(a)
¢ 1.50 m >
(b) (1 mark)
(c)
wavelength = (2 marks)
(1 mark)
(e)
frequency = (3 marks)
(2 marks)
11
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(h)

()

10

speed, v, represents:

speed, v/ represents:

(2 marks)

(2 marks)

(2 marks)

P9

P10

Qs
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QUESTION SIX: DIFFRACTION (15 marks)

(@) monochromatic means:

(2 marks)
J
(b) (i)  Through |
double |
narrow |
slits: i
F| screen
|
|
centre of
screen
|
(i)  Through i
multiple |
slits: |
f
|
; screen
|
|
e (e
!
|
(¢) (i) Through |
diffraction ]
grating: f
|
| screen
|
l
centre of
SEFEBR (3 marks)
(ii) (1 mark)
(1 mark)
(iii)
angle = (2 marks)
(d)
Q6
(2 marks)
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ELECTROMAGNETISM

(48 marks, 54 minutes)
QUESTION SEVEN: RECHARGING A CAR BATTERY (15 marks)

(@)

(2 marks)

(b)

(2 marks)

()

energy stored per second = (3 marks)

(d)

(2 marks)

(e) (@)

voltage = (1 mark)

(i) (1 mark)

(1 mark)

)

Q7

current = (3 marks) 15
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QUESTION EIGHT: “HIGH TECH” CAPACITORS (12 marks)

(@ ()
(ii)

symbol F stands for:

physical quantity:

(d)

(e)

Voltage (V)
A

electrical energy stored =

T D ] - | ! } ENENI !-I D
uEmm o M HHH I:Li HEE IERE
Wy W RN SR = 5m ENE INSES (NEnE
| Mm i, I Ji ) T

NN ENES NS GRRE T P
LA ..._l .!.__ i :_i_ll EEE 4 ! I : Jl B
e 1 HHH T
I T A ] = LEER
S T IHNNERE . I & EAE Il
T .;'_!!r., . ) EEES
BRSNS |:- 00 5T (A 11 i HEEE
EUEEE ENEE SESEE AR NN NN INNN IR RS
EmEEE NSRS ANERE Eann Ay A B mEEN SWANE SRR AN
HE NN SN RS A NN SRS ER RS SN S8 SR
IO T | I ToE b T +—

p Time (s)

100 200 300 400

500 600 7

time =

00 800 900 1000

(1 mark)

Qs

(1 mark)

(1 mark)

(3 marks)

(8 marks)

(1 mark)

(2 marks)
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QUESTION NINE: A LOUDSPEAKER CIRCUIT (21 marks)

(a)
(2 marks)

(b)
(2 marks)

(c) direction of the induced voltage is:

(1 mark)

(d)
angular frequency = (2 marks)

(e)

T0a (1F
(2 marks)
P14




(f)

(9)

(h)

(i)

(k)

o

15

(2 marks)

unit for inductance:

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(8 marks)

(2 marks)

Q9

P14 P15
!- [9] [12) [21]
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16

PHOTONS, ATOMS AND NUCLEI

(24 marks; 27 minutes)

QUESTION TEN: SPECTRA: FLUORESCENT LIGHTS (9 marks)
(@)

energy of photons:

(b)

(©)

(d)

(3 marks)

(1 mark)

(3 marks)

(2 marks)

Q10
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QUESTION ELEVEN: THE SUN (15 marks)

(@ (i) (1 mark)

(ii)

(2 marks)

(b) ()

(2 marks)

(if)

(2 marks)

()

sun's power: MW (4 marks)

(d) (i) atomic number is: (1 mark)

mass number is: (1 mark)

(ii) name of unknown particle is: (1 mark)

(iii)

(1 mark)

Q11

B




