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Question | Answer Explanation

1 B Reading on micrometer is 0.5 mm +0.02 mm = 0.52 mm
The paper is folder twice. So the measured thickness is 4 sheets
of paper.
Therefore thickness of ONE sheet of paper = 0.52/4 = 0.13 mm

2 B The steepest gradient will have the greatest acceleration.

3 A For the Newton-meter (Spring Balance), it measure weight
(W=mg) which will be dependent on the “g” of Earth,and Moon.
For the “scales”, it measure mass. Mass whether the
object is on Earth or the Moon.

4 C Density = mass/ volume
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where B = radius of the outer
surface, » = radius of the mmner

=width, h=

surface
VA= T X62x5 = 56549 om?
Veg= (43)xmTx103 =4188.8 cm?
Vc=8x6 x5 = 240.00 cm?
Vp=m(152-102)x20 =7853.98 cm3

Density = mass / volume

p A =800 / 565.49
p s =5400/4188.9
pc =1200/240

p b = 9000/ 7853.98

142 g/cmd
1.29 g/cm?
5.00 g/cm?
1.15 g/cm?




The Centre of Gravity will be raised, hence the stability will
decrease.
The inertia will increase as the mass increases.

PEAN

D P=F/A
20x108% = F/0.02
F =2.0x10% x 0.02
= 40000 N
This is the force on ONE tyre. There are 4 tyres.
Total Force =40 000 x 4 = 160 000 N
This is also the Weight of the car. Note that the Unit of measure
for Weight is N, not kg.
D 10.2 What is conduction?
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Slow

Nothing visible happens
Occurs at the surface only
Occurs at any temperature
between melting and boiling

point

i Bubbles form

« Occurs throughout the liquid

= Occurs at one temperature —
boiling point
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Changes of state
10.2 What happens when there is 2

Melting and Freezing
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» If we look at the motion of a single particle at a particular
position as the wave passes, we are looking at the displacement
of the particle as time changes

» The picture above shows a displacement-time graph and we can

determine the amplitude and period of the wave d
1
T=-
f

For high frequency, the Period T will be short.




12 B 11.3 What are the terms used to describe waves?
Description of wave motion
[ one wavelength, A | direction of wave travel
crest or peak _“7}_\ /L\ e
- c D
amplitude
e B -~ - rast position
trough
one wavelength, 4
The period, T, is the time taken to generate one complete
wave. It is also the time taken for the crests, or any given
point on the wave, to move a distance of one wavelength.
1
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13 A 12.2 What happens when light passes from_one

medium to another?

Applications of Total Internal Reflgg
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15 A 15.2 What is an electric field?
(a) The electric field (b) The electric field (c) The electric field
lines for two point lines for two equal lines produced by charge
charg_es of equal positive point charges +2q and charge -q.
magm!:ude. but Notice that the number
opposite signs of lines leaving charge
+2q is twice the number
of lines
16 D laws of electrostatics which state that like ¢ es repel and
unlike charges attract.
P and Q repel each other.
Q and R repel each other
R and S attract each other
17 C 16.4 What is resistance?
How si d tem)
affect re5|sta ﬁof
&%e resistance are the
. s -
.
- . ng wire has
e TN n wire hisg:gre resistance than a thick wire
18 D \ﬁ: SYof eleck ity
=KW x R xate ($) of electricity
Ul =1@%2) + 2 x 4)1x 23
&6 + 8)x 23
e\ = 322 cents
19 Y

earth wire
{yellow and green stripes)

[brown)

~—cable grip
neutral wire
[blua)

‘ Inside a three-pin plug

Live wire : brown
Neutral wire : blue




Earth wire

Live =10A
Neutral = 10 A
Earth =0A

: yellow and green stripes

20

Three-pin plug

Switches and Fuses — always connect to LIVE wire.

—Z=m

30 Afuse

A simple power circuit
with three sockets
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Q No. Answer and Marking Scheme Total
marks
1 3
b Resultant
A force
(8.6 cm)
344N
(5cm)20N
direction
of of
tensi ten 5‘\
for: fo Q)QQ
N o
\ - N 1
\t \ <. Q 1
Construc |opfo/ \ar ) 1
i\ Resultant force = @ Ie 33, @93?6 N]
“-Direction of resultan aé rec ted
2 a/ ~Resultant F t\@& 11
[commegli riv actlon time, the speed is constant.
/eren he is @@31 the Resultant force on the car is zero.]
b X\@‘&g@sﬁnce Nea under the speed-time graph 1
0.5x(3.0-0.8) x50
=55.0m 1
c acg%}&\tlon = gradient of the graph 2
(0-50)/(3.0-0.8) 1
=-22.7 m/s?
Deceleration = 22.7 m/s? 1
d Resultant force = ma 1
=850 x 22.7
=19,295 N 1
=19 300 N (to 3 S.F)
[no ECF]
3 a L=10kN —4 kN =6 kN 1 2
M =5kN 1

This means that the Net or Resultant force on the car is Zero —
the horizontal direction. This fact is used to find the force M.]

[comment: note that the car is travelling ar CONSTANT VELOCITY.




W =mg where mis the mass of the car.
m=Wg
m =10000/10

= 1000 kg

Using
F=ma
L-2M=ma
5000 -10000=1000x a
- 5000 =1000a
a =-5m/s?

[accept 5 m/s? - if student define left is positive direction]

The molecules move among one another throughout the liquid.
The molecules move randomly at high speed.

The intermolecular forces of attraction between each gas
molecules are negligible or very weak. Therefore, the molecules are
free to move about within the container and gases do not have a
fixed shape.

Since the intermolecular forces are weak, the molecules are far
apart as well. This means that gases do not have fixed volume as
they can be compressed easily since there is a lot of space
between them

ai

To minimise heat loss by conduction.

aii

As dark-coloured is a good absorber of thermal radiation, thegmal
energy is absorbed by the copper pipes at a faster rate.

As copper is a good conductor of heat, thermal energy is
transferred from the copper to the fluid more effectively.

—_—

As the copper molecules gain thermal energy from the sun, it gains
kinetic energy and vibrates faster about its fixed position. These
molecules collide with their less energetic neighbouring molecules
and some of their energy is transferred to them.

Copper also contains free electrons. When heated, free electrons
gain energy and move faster. These free electrons are free to
travel in the spaces between the molecules before colliding with
other electrons and molecules and transferring some of their energy
to them.

These processes continue until the transfer of energy reaches
the opposite end of the copper and the energy is transferred to
the fluid in the pipe.

As hot water is less dense than cold water, hot water rise and
cold water sink.

The position of the inlet and outlet is to ensure even distribution
of the hot water (due to convection currents) in the water tank.

If the freezing point is too high, the fluid might freeze if the
temperature of the surrounding drops and the system will not
be able to function.




c
n=-=
v

~3.0x10°ms™

1.9x108 ms”
=158

. 1
sinc = —
n

1
3.0x108 ms™’
24%x108ms™

¢ =53.1 ° (shown)

sinr ) .,
n=——=sinr =nsini
Sin/
(3.0x10° ms™
24x108ms™

r=38.7°

Jsin(90° —60°)

The angle of incidence (90° — 36° = 54°) is larger than the critical
angle of 53.1°

thus total internal reflection occurs and this ray does not leave
the water surface.

20 waves are produced in 1 second.

v =fA
A=v/f

For shortest wavelength, use f = 20 000 Hz
A =340 /20000
=0.017 m

N =

Resistance from parallel lines,

R= -
R=2Q
Total Resistance,2+4 =6 Q
V =Rl
12 = (6)()
I=2A

[ECF from (a)]

Q=lt
Q = (2)(120)
Q=240C

[ No ECF allowed from (b)]

V =RI
V =(2)(2) [comment: R = 2 ohms: from the parallel resistor of
3 ohm and 6 ohm]
V=4V




or

Pd through 4 Q resistor
Using V =RI
V= (4)(2)
=8V [no ECF allowed]

Voltmeter reading: 12-8=4V

9 a P =VI

1680 =240/1 1
| =1680/240
=7A 1
b 10 A fuse 1
ci live wire: 240V 1
cii - earth wire: 0 V 1
Section B
10 a

as there is now an additional force with a moment opposing the
moment of F. And the moment (due to the man) increases as he
gets further away from the pivot
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‘EAiIDB r/gyy i ownw hrough the centre of the ladder] 1
gﬁéegeﬁpl |stapqe>¥\2} 50 m 1
b ingrmomen M pivot, 1
A V@wents = sum of CW moments
W F x 4 =110x0.5 1
o\ =13.8N 1
¢  Fincreases 1




d 2+1
A friction
Sk T
E 40m
= NOT TO SCALE
E_ L —wall
s 1
ivot g
piva friction
[correct direction shown, one arrow 1 M]
add rubber to the feet of the ladder / make the ladder more upright /
have someone hold the ladder (accept any sensible answer)
11 ai - Maximum potential energy : Aor C 1
[Accept A and C]
aii  Maximum kinetic energy : B 1
b Gain in gravitational potential energy = mgh 2
=0.25x10x 0.04
=01J
c Maximum kinetic energy = Maximum gravitational potential energy 2
1 2 _
—mv =0.1
2
%(0.25)\/2 =0.1
2= 02
0.25
_ [o02
V — —_—
0.25
~0.894 m/s (to 3 s.f.)
Maximum speed = 0.894 m/s
d Period =0.4 x 4 1
=16s
e Force required to lift 20 people =20 x 60 x 10 = 1200 N 3

P =¥ (where W is the Work Done (or Energy))
- Et[!lequll}KE
L1=al

= 1000 W




Lens

12 ai 2
Lens

[light rays drawn with arrow to indicate position of lens] 1

[light rays drawn wit arrows to indicate position of principle focus] 1
aii  [Refer to diagram in ai — C is marked] 1 1
aiii | [Refer to diagram in aii — F is marked 1 1

[note either one or both is acceptable]

b Difference: Image is now magnified instead of diminishe 1 2

Similarity: Image is still real or inverted. 1
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