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1 - optical centre
1 ~focal point
N\ with direction.
< 1 Position of
object
Max : 2M
(i) | State two other characteristics of the image correctly Reject inverted
Real and magnified 1 Both must be
stated to get 1
mark
(c) (i) | State the modification and reason correctly
Big//larger//greater 1
More light can pass through the lens 1
(ii) | Shorter focal length eyepiece 1
To get greater magnification - 1
(ii) | At the focal point of objective lens/eyepiece lens 1
To get normal adjustment 1
TOTAL 1M
(a) (i) | State point P correctly.
Reject  trough
Antinode//constructive interference/crest meet crest 1 meet trough
(i) | Explain how point P occurs correctly.
When two crest meet/overlap 1
The maximum amplitude // constructive interference 1
oceur.
(b) (i) | Underline the correct answer correctly.
Point M is a (bright, dark) fringe. 1
(ii) | State the change of distance correctly.
Distance between two consecutive red fringes increases 1
(© (i) | State wave phenomenon in noise simulator correctly.

Destructive Interference

Reason
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Sound loudness is destroyed

(i)

State soundproofing material correctly
Porous

Reason
Able to absorb sound

State thickness of the soundproofing material.
Thick

Reason
High sound absorption // no reflection of sound

@)

Choose correct aircraft

R

TOTAL

2M

@

State the definition correctly

Rate of change of displacement

®)

[G]

State the comparison correcily

o The mass of ball in Diagram 9.1 and Diagram
9.1 is the same

e Velocity of bat in Diagram 9.1 is smaller/lower
than Diagram 9.2

o Force that being exerted to the ball in Diagram
9.1 is lower/smaller than Diagram 9.2

(i)

State the relationship between velocity & momentum
correctly

‘The greater the velocity of ball, the greater the
momentum

G

State the relationship between change of momentum &
impulse correctly

The greater the change of momentum, the greater the
impulse

©

Explain the situation correctly

o Safety pad/helmet is made from spongy/soft material at
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the inside
« Lengthen the time of impact
« Produce low impulsive force
 Not hurt/low percentage of injury

@

State the suitable modification and justifications
correctly
Material used:

« Softspongylelastic material - to avoid injury
o Strong material - withstand the impact // long
lasting // do not break easily

Size

o Large size - to cover large area

o Thicker - lengthen the time impact // reduce
impulsive force

Safety features
o Use bright colour - casy to be seen
o Light - easy to bring it to location

[N

NN

N

Prefer answer
in table

Max : 10 M

TOTAL

20M

10

@

Name the rule used correctly

Fleming’s Left Hand Rule

®)

Compare ammeter reading correctly

‘The ammeter reading in Diagram 10.2 is greater/bigger
than in Diagram 10.1

Compare distance of rod movement correctly

The distance of rod movement in Diagram 10.2 is
greater than in Diagram 10.1

Compare the magnetic field correctly

‘The magnetic field in Diagram 10.2 is same as
in Diagram 10.1

State the relationship between electric current with
distance of copper rod moved correctly

The greater the current, the further/longer/larger the
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distance of copper rod moved

State the relationship between electric current with the
distance of copper rod correctly

« The greater the current the greater the distance
of copper rod

State the relationship between electric current with the
force produced correctly

o The greater the current, the greater the
magnitude of force produced

©

[6]

Explain how the galvanometer shows reading correctly
o there is changing/cutting of magnetic flux
Induced emf produced
* Induced current flows in the wire

State the rule correctly

Fleming’s Right Hand Rule

@

States the suitable characteristics and the explanations
correctly

Characteristic Reason
Strength of the magnet | To _ increase _ the
Increase //bigger// larger | strength of magnetic

field
Shape of the magnet To produced uniform
Concave //radial radial magnetic field //
To concentrated
the  magnetic
field/flux
‘Number of turns of the coil
Increase // bigger More current can flow

Diameter of the wire of the | Low  resistance  so
coil more current can flow
Increase // bigger
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The speed of rotation. More  change in
Increase cutting of magnetic
flux

TOTAL

20M

11

State the natural phenomenon correctly

Mirage

®)

Explain how the phenomenon occurs correcily

Hot air on the surface of the road is less dense.
« Light from the sun propagates from denser to a less

dense air when it propagates to the surface of the
road.

‘The light will be bent away from normal.
At certain layer, the light propagates with incident
angle greater than the critical angle.

« Total intemal reflection occurs.

Answers
assisted by
diagram with
explanation
is accepted.

Max 4

©

States the suitable characteristics and the explanations
correctly

Prism Total Intemnal Reflection can
ocour

Glass High Refractive Index

High Refractive | Small critical angle //

Index Easy for total intemnal reflection
occurs.

Dark Clear Image//minimize
disturbance from outside light

State the suitable periscope correct
Periscope R
State the reasons correctly

Used Prism, Glass, High refractive index and dark
body inside the periscope.

@

6]

Determine the incident angle correctly

45°
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@

Calculate the critical angle correctly

n=1/sinC
sinC=1/2419
C=24.42°

[Gi)

State what happen (o the light beam and give reason

oIt will reflect into the prism
Because incident angle is greater than critical angle

TOTAL

20M

12

@

6)

State the meaning of internal resistance correctly

The resistance against the moving charge due to the
electrolyte in dry cell.

(i)

Draw and explain how to determine internal resistance
correctly.

v

1

Electromotive force, E is the intercept at V axis when
Lis zero
Gradient of the graph is the intemal resistance, r

G

State the result correctly.

Internal resistance increases

®)

[6)

Calculate effective resistance correctly

R=Ri+ (I/R2+ 1/Rs)"!
50+ (1/5Q + 1/50)"
1.5Q

* Subsitution
* Answer with
unit

(i)

Calculate the voltage correctly.

E=IR+1)
15V=1(7.5Q+0.5Q)
1=0.1875A

V=R

« Subsitution

o Answer with
Unit

( 23 decimal

place)
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V =(0.1875 A ) 7.50)
=1.406V

State the source and the reason correctly.

1% Rechargeable dry cell
2™ less internal resistance // Do not have to replace it
often//long lasting

State the arrangement of batteries and reason
correctly.

1% Series
2 Produce more effective emf

State the correct diameter and reason correctly.

1% Thick
2 less resistance/less heat loss in the motor

State the Material of blade and reason correctly.

1¢  Plastic
27 lighter // less density

State the chosen and reasons correctly.
1= Choice : V

2% Rechargeable dry cell, arrangement of batterics
series, Thick diameter & plastic blade

Reject:
Easy to carry
Save energy

TOTAL

20M
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SECTION A

Question

Marks

Answer

(@)

‘Stating the correct manipulated variable.
Weight of object // Wo

(i)

‘Stating the correct responding variable.
Weight of water displaced // Wy

[E)

‘Stating the correct constant variable.
‘The volume of water // density of water

®) @)

Record 5 values of compression balance, m correctly.

Diagram m/kg
12 0.06
13 0.12
14 0.18
L5 024
16 030

Note:

34 readings correct - 1 mark

 If not written in the space provided - 1 mark
 Reject | mark : any decimal places

G

Record 5 values of weight of water displaced, Ww correctly.

Diagram Wal/N
12 0.6
13 12
14 18
L5 24
1.6 3.0
Note:

34 readings correct - 1 mark
 Ifnot written in the space provided - 1 mark
 Reject | mark : 2 decimal places // no decimal place
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©

Tabulate results for Wo, m and W in the space provided

Wo/N m kg Wa /N
05 0.06 06
1.0 0.14 1.4
15 0.18 1.8
2.0 022 22
25 0.30 3.0

All symbols of Wo, m and Wy are correct
All units are correct
All decimal places are consistent

Note:
e Deduct 1 mark if no table
* No penalty for second time

@

ez

PN

Plot a complete graph of Ww against Wo
Tick (V) based on the following aspects:

A: Show Wiy on the vertical axis and Wo on the horizontal axis

B: State the units of variables correctly

C: Both axes are marked with uniform scale

D: All five points are plotted correctly
(note: if only three points plotted correctly, award V)

E: Best fit straight line is drawn

F: Show the minimur size of graph at least 5 x 4 (2 cm x 2 cm) square
(counted from the origin until the furthest point)

Score:
No of ticks | S
7
5-6
3-4
2
1

0w | a8

[O]

State the correct relationship between Ww and Wo
Wy is directly proportional to Wy

TOTAL

16
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Question

Marks

Answer

@)

‘Stating the correct relationship.
Directly proportional

&)

Determine the value of Ts correctly.

Extrapolate the graph
Show on the graph when Lc=25.0 x 10% A, Iy=020 x 10* A

Write answer on the space given, Iy=0.20 x 10A

Reject : answer without unit

®) ()

Calculate the gradient, m of the graph

Draw a sufficient large triangle (7 cm vertical)

k=(37.5-100)x10° A
(0.30-0.03) x 10°A

=1.02 x 10° (accept : 1.01 x 10°~1.01 x 10%)

[€)

State correct value of a
L
a==
Iy
= Gradient of graph = 1.02 x 10° (From answer in (b) (i)

©

Calculate value of 1c correctly

Substitute the value into the equation given:
L=+l
=(0.30 x 10%) A+ (37.5 x 10%) A

Correct answer with correct unit
0.0375 A

@

State the correct precaution

Place the eye perpendicular to the scale of ammeter to avoid parallax

error.
All the connections of wires must be tight

Reject: To avoid parallax error

TOTAL

12
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SECTION B

Question

Mark Scheme

Total
Mark

3()

State a suitable inference
Volume depends on the temperature //
The volume is influenced / affected by the temperature

() | State a relevant hypothesis

‘When temperature increases, the volume of gas will also increases 1
(©) | Describe a complete and suitable experimental framework
(i) | State the aim of the experiment

To investigate the relationship between temperature and volume of gas. 1
(ii) | State the manipulated variable and the responding variable

Manipulated Variable : Temperature

Responding Variable : Volume of gas // length of the capillary tube
State the constant variable

Constant Variable  : Pressure of gas

State the complete list of apparatus and materials
Capillary tube, beaker, thermometer, bunsen burner, tripod stand, wire
gauze, retort stand, concentrated sulphuric acid, ice, stirrer and ruler

State a functional arrangement of the apparatus

Stirrer

Ruler

‘Thermometer
Rubber band
Capillary tube

Concentrated
sulphuric acid

Trapped air

Bunsen burner
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W State the method to control the manipulated variable
The apparatus is setup as shown in diagram above.
The water is stirred until the water temperature falls to 0°C.
State the method to measure the responding variable 1
The length of the air column, / is recorded.
Repeat the experiment at least 4 times 1
Repeat the experiment for temperature of 20°C, 40°C, 60°C and 80°C.
(vi) State how the data is tabulated 1
Temperature / 0°C Length//
0
20
40
60
80
(vii) | State how the data is analysed 1
Temperature / 0°C
Length /1

Total

12
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Question Mark Scheme Total
Mark
4(a) | State a suitable inference
The resistance depends on the thickness / diameter / 1
‘The resistance is influenced / affected by the thickness / diameter
(b) State a relevant hypothesis
When diameter of wire increases, the resistance decreases 1
(©) | Describe a complete and suitable experimental framework
(i) | State the aim of the experiment
To investigate the relationship between resistance and diameter of wire. 1
(ii) | State the manipulated variable and the responding variable
Manipulated Variable : Diameter / cross sectional area / no. of wires’
1
Responding Variable : Resistance
State the constant variable
Constant Variable  : Length 1
(iii) State the complete list of apparatus and materials
Voltmeter, ammeter, rheostat, constantan wire, crocodile clips, dry cells, 1
switch and battery holder.
(iv) |Statea functional arrangement of the apparatus 1
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()

State the method to control the manipulated variable
The apparatus is set up as shown in diagram above.

One constantan wire is used and the switch is closed. The rheostat is
adjusted until the current, I = 0.5 A.

State the method to measure the responding variable

The reading of the voltmeter is recorded. The resistance is calculated
using R = %

Repeat the experiment at least 4 times

Repeat the experiment by using 2, 3, 4 and 5 constantan wires.

(vi)

(vii)

State how the data is tabulated
No. of wires / N | Potential difference, V /v | Resistance, R/ Q

[T FNIINY

State how the data is analysed
Resistance / R

No. of wires /N

Total

12
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MARKING SCHEME
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a
K
2|
=
g

Answer

Number

Answer

Number

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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PAPER 2
SECTION A
QUESTION
NUMBER ANSWER SCHEME MARKS | REMARKS
1 | @ | () |Tickthe answer correctly
Step-down transformer 1
(ii) | State the function of the transformer correctly
To reduce/decrease the potential difference/voltage 1
(iii) | Draw the symbol of the answer correctly Tnput and
output can be
replaced with
primary and
Input Output . secondary coil
i Itag
voltage voltage Reject symbol
of step up
transformer
(iv) | Give reason correctly
Easy to magnetized and demagnetized // reduce power 1
loss // reduce energy loss/ concentrate magnetic flux //
reduce leakage of magnetic flux
TOTAL 4M
2 (a) State the meaning of momentum correctly 1
Product of mass and velocity
®) State the function of the fins on the bottle correctly 1
Stability//do not toggle//stable
(©) Calculate the velocity of ejected water correctly
0 = mvi+mv2
0= 0.4vi+(-8.0) 1
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08=04v Reject anmr\
vi=20ms"' 1 without unit.
[C) Give one suggestion how to increase the velocity of
water rocket correctly.
Reduce mass of bottle//increase mass of water 1
projected downwards.
TOTAL 5M
(a) Give meaning of specific heat capacity correctly
Keypoint
Heat energy required to increase the temperature of 1 1 temperature
kg substance by 1°C
®) Draw the air circulation correctly
Show both
1 direction of air
flow to get IM
Name the phenomena correctly
Sea Breeze 1
© Calculate the specific heat capacity of sea water
correctly
Q= mcaé
c=Q/mad
=100 000 / (10 000 x 0.00256) 1 Reject answer
= 3906.25 ) kg-1°C* 1 without unit
() Underline the answer correctly
Hot afternoon 1
TOTAL 6M
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(a) (i) | Name the process that releases the electrons correctly.
Thermionic emissions 1
(ii) | State the energy change correctly.
Electric energy to kinetic energy // Kinetic energy to 1
heat energy
(®) | () | Givereason correctly.
To accelerate the electron //to produce strong electrical 1
field
(ii) | Draw the electron flow correctly.
Cathode
S Katod
r‘jﬂ Reject without
T direction
- .
‘- 1
EHT
VLT
(©) | () | Calculate the peak voltage correctly.
Vo=1divx4V 1
=4V 1
(ii) | Draw the new trace on the screen correctly.
1 Amplitude
1 frequency

Make sure there are 4 complete waves on the screen.

TOTAL

™
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@ Name the principle correctly 1
Make sure the
Bemoulli’s Principle 1 spelling s
correct
®) | () | Compare the distance correctly
The distance of lady A and the train is 1
shorter/smaller/lower then than lady B // vice versa
(i)) | Compare the speed of air flow correctly
The speed of air flows between lady A and the train is 1
greater than lady B/ vice versa
(iii) | Compare the pressure between the train and the lady
correctly
The pressure of air exerted between the train and lady 1
A is smaller/lower than lady B // vice versa
(©) State the relationship between distance and speed of
air flow correctly
The greater the distance the lower the speed of air flow 1
@ State the relationship between pressure and speed of
air correctly
‘The greater the speed of air the lower the pressure 1
© Complete the sentence correctly
Difference in pressure. 1
) State example of application correctly
Wings in aeroplane // shape of automobiles // racing 1
cars wings// Bunsen bumer // carburettor// sprayer
TOTAL 8M
@ State the definition correctly

A process of unstable nucleus become a more stable
nucleus by emitting radiations.
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®)

[0]

Compare the mass of the parent muclide before decay
correctly.

‘The mass of the parent nuclide in Diagram 6.1 is
greater than in Diagram 6.2.// Diagram 6.1 > Diagram
62

(i)

Compare the mass of the daughter nuclide afier decay
correctly.

The mass of daughter nuclide in Diagram 6.1 is greater
than in Diagram 6.2.

G}

Compare the difference in mass before and fier decay
correctly.

The difference in mass before and after decay in
Diagram 6.1 is greater than in Diagram 6.2.

@)

Relate the difference in total mass with energy
released correctly

The greater the difference in total mass, the greater the
energy released

[0

Relate the mass defect with energy released correctly.

The greater the mass defect, the greater the energy
released.

©

@

State the effect on health when exposed to
alpha particle correctly.

Skin cancer // cancer

State the effect on health when exposed to
beta particle correctly.

Burnt // burning

TOTAL

8M

(@

Name the type of lens correctly

Convex lens

®)

6]

Draw the ray diagram correctly

Ray pass
through:





