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Diagram 6.1 and 6.2 represent the radioactive decay of radium-226 and carbon-14 respectively.

@ SE ’
Ra REn + He
13

226.025406 amu 222017574 am.u  4.002603 a.m.u 781x10 J

+ Energy

Diagram 6.1

e-e

+ Beta Particle + Energy

14003242 amu 14003074 a.m.u Negligible -14
mass 261x10 J
Diagram 6.2

(a) (i) Why does the parent nuclide decay?

[T mark]
(i) Compare the total massin a.m.u. before and after the decay process.

[T mark]
(iii) Explain the reason for the observation é(a)(ii).

[T mark]
(iv) Write an equation to show relationship between mass defect, m, speed of light, ¢ and

energy, E.
[T mark]

(v) State the relationship between the mass defect and the energy released.
[T mark]
(b) The half-lifes of radium-226 and carbon-14 are 1 600 years and 5 600 years respectively.

(i) Whatis meant by half-life?

[2 marks]

Question 7 [Eleciromagnetism]
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7 (a) Diagram 7.1 shows a d.c generator

Rotating coil

Diagram 7.1

(i) State the change in energy in the generator.
[T mark]
(iif) Explain how the generator works to produce a direct current.
[3 marks]

(b) Diagram 7.2 shows a model of a step down transformer connected to a 240 V a.c supply.

[ron

core N

Electricity Primary
in — Coil
(input)

Secondary Electricity
Coil —> out
(output)

Diagram 7.2

Modification has to be done on the transformer so that it can be used as an efficient
6V d.c handphone charger.

Suggest the modifications that can be made so that the tfransformer:

(i) can produce 6V voltage output.
Suggestion:
[T mark]
Reason:
[T mark]

(ii) can produce a steady direct current.
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Suggestion:

[T mark]
Reason:

[T mark]
(iii) High efficiency
Suggestion:

[T mark]
Reason

[T mark]

Question 8 [Gas and Atmospheric Pressure]
Diagram 8.1 shows a mercury manometer being connected to a gas X supply. Given that the
atmospheric pressure is 76 cm Hg.

+—— — Gas X supply
—— — Bekalan gas X

Diagram 8.1

(a) What does it mean by atmospheric pressure?

[T mark]
(b) (i) Why there is the difference in the level of mercury?
[T mark]
(i) Mark on Diagram 8.1 to show the direction of Pgos and Patmospheric
[2 marks]

(c) Given that density of mercury is 1.36 x 104 kg m=3, and atmospheric pressure = 76 cm Hg.
Calculate the pressure of gas Xin :
(i) cm Hg
[T marks]

(ii) Pascal

[2 marks]
(d) Diagram 8.2 shows a vacuum cleaner.
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Fan

Kipas
| Wand

Rod pemegang

Floor nozzle

Nozel lantai Dust

A R P
NN Habuk

Diagram 8.2

Table 1 shows the characteristics of four different types of a vacuum cleaner.

Vacuum Cleaner Size of the fan The diameter of wand
K Small 16.0cm
L Big 4.0cm

(d) Based on the informationin Table 1, state the suitable characteristics of the vacuum
cleaner which can clean the dust faster and effectively.
Give reason for the suitability of the characteristics.

(i) Size of the fan

(i) The diameter of wand

[2 marks]

(e) Based on the answerin 8(d), determine which vacuum cleaner in Table 1 will clean the
dust faster and effectively.

[T mark]

SET2
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Question 5 [Forces & Motion]
A diagram 5.1 show a worker is applying a force to knock the ceramic floor of a house using a
rubber hammer.

Diagram 5.2 shows another worker is applying an identical force to knock the ceramic floor of a
house using an iron hammer.

Steel hammer

ceramic

Diagram 5.1 Diagram 5.2

(@)  What is the meaning of impulsive force?

[T mark]
(o)  Observe Diagram 5.1 and Diagram 5.2.
(i) Compare the characteristic of the hammers.
[T mark]
(i) Compare the condition of the ceramic after being knocked with the hammer.
[T mark]
(i) Compare the time of impact between the hammer and the ceramic.
[T mark]
(c) Relate the answers in 5(b)(ii) and 5(b){iii).
[T mark]

(d) Based onyour answerin 5(b),

(i) state the relationship between the characteristic of the hammers with the time of impact.

[T mark]
(i) relate the fime of impact with the impulsive force.
[T mark]
(e) Give one suggestion how you would reduce the impulsive force acting towards the
ceramic.
[T mark]

Question 6 [Pressure in ligquid]
Diagram 6.1 shows water flowing out of a hole at the side of a container.
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Jet of water
Pancutan air

r
i

"‘ xa

Diagram 6.1
Diagram 6.2 shows water flowing out of a hole at the side of another container.

(@)  Whatisthemeaningofpressure?

[T mark]
Jet of water
Pancutan air
2.0m
Diagram 6.2
(b) Observe Diagram 6.1 and Diagram 6.2,
(i) Compare the depth of the holes from the surface of the water.
[T mark]
(i) Compare the horizontal distance travelled by the jet of water.
[T mark]
(iii) Relate the horizontal distance in (b) (i) to the pressure of water at the hole.
[T mark]
(iv) Relate the pressure in the water to the depth of the water.
[T mark]
(c) State two other factors that affect the pressure in a liquid.
[2 marks]
(d)  Explain why diver finds it difficult to breath normally when he is in the deep sea?
[T mark]

Question 7 [Electromagnetism : motor]
7 Diagram 7.1 shows a simple electric motor.
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Permanent magnet
Magnet kekal

Armmature
= armatr
Carbon brush
Berus karbon

Diagram 7.1

(a) i) Name the type of motor shown in the diagram above.

[T mark]
(ii) what is the function of the part labeled X2
[2 marks]
(b) (i) By referring to Diagram 7.1, draw the related catapult field in the diagram below
and label the direction of forces produced.
N ® ® s
[2 mark]
(ii) State one factor that affects the speed of rotation of the armature.
[T mark]

(c) Diagram 7.2 shows the same type of electric motor used in a blender to grind food where
a blade is attached to the electric motor.

Diagram 7.2

Suggest and explain the modifications which need to be done for each of the following:
(i)  To enable the motor to be used with alternating current.

(i)  Toincrease the strength of the magnetic field.

[2 marks]


http://www.google.com.my/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=RZlGtLmkwud5bM&tbnid=-8ICn-1uoa-0nM:&ved=&url=http://en.wikipedia.org/wiki/Electric_motor&ei=UKYvUvTkCI2xrgeo5ID4Cw&bvm=bv.51773540,d.bmk&psig=AFQjCNFxZQLPUQ1URZJT2TW1e9U3-kvZIg&ust=1378940880297308

X A-PLUS MODULE SBP PHYSICS 2013 : PHYSICS | 88

Question 8 [Force and Motion]
A coach haos to train and select participants for a competition. During the training session,
trainees were asked to run up an inclined surface from point X to point Y as shown in Diagram 8.

30m

Diagram 8

Three trainees A, B and C run up the inclined surface 6 times and the times recorded are shown
in Table 1.

Mass Time /s
Trainee / k
9 1 2 3 4 5 6 Average
A 48 54 | 55| 56| 6.1 | 63| 6.5
B 52 58 | 6.0 | 65| 69 | 7.7 | 8.5
C 48 6.1 | 6.2 | 60 | 6.1 | 6.1 | 6.1
Table 8
(a) What is the meaning of energy?2
[T mark]
(b) Calculate the average time of each trainee and write the answers in Table 8.
[2 marks]
(c) For trainee A, calculate:
(i) The potential energy gained when he runs from X to Y.
[2 marks]
(i) The average power generated. Ignore the work done against friction.
[2 marks]

(d)  Based on the results of the training, which frainee should the coach choose to compete in:
(i) a 100 mrace?

Reason:

" [2marks]
(ii) a 1500 m race

Reason:

" 2 moarks]
(e) Forthe trainee who is not selected in either d(i) or d(ii), give a reason why the coach did
not select him or her.

[T mark]
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SET3

Question 5 [Forces and Motion]

5 Diagram 5.1 and diagram 5.2 shows a 2kg load being pulled by a slotted weight using a
pulley. Tis the tension of the string . The slofted weight is hung at the same height,h from
the floor.

T T

- [ 9

1.5ks
ikz
Diagram 5.1 Diagram 5.2
(a) What is meant by weight?
[T mark]
(b) Based on diagram 5.1 and diagram 5.2,
(i) Compare the mass of the slotted weight.
[T mark]
(i) Compare the net forces acting on the systems on the table.
[T mark]
(i) Compare the acceleration of the 3 kg load move on the table.
[T mark]
(c) Based on the answerin b (i) and bliii) , relate the net forces and the acceleration of the
load.
[T mark]
(d) The two load now are hang as shown in the Diagram 5.3.
(i) Compare the net force for the systems in Diagram 5.1 and Diagram 5.3
[T mark]

1.5ks
kg
Diagram 5.3

(ii) Compare the acceleration of the load between Diagram 5.1 and Diagram 5.3 .

[T mark]
(iii) What cause the difference in the net force between Diagram 5.1 and Diagram 5.32
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Question é [Forces and Pressure]

6 Two apples with same size and mass, each of these apples are dipped into oil and water

separately. The applesimmersed at different levels in the two liquids. The density of the

oil is 800 kgm_s and the density of wateris 1000 kg mS,

; Tou - 3
700~ ~___water
Oﬂ — = = @ple - 500 =, air
minvak . - : sl
100~

Diagram 6.1 Diagram 6.2
Diagram 6.1 and Diagram 6.2 illustrate the situation of the apples in the oil and in the water.

(a) What is meant by pressure?

[T mark]
(b) Based on Diagram 6.1 and Diagram 6.2:
(i) Compare the level of the apple in the oil and in the water.
[T mark]
(i) Compare the volume of liquid displaced by the apple in the oil and in the water
[T mark]
(i) Compare the density of oil and water.
[T mark]
(c) (i)Relate the volume of liquid displaced to the density of the liquid.
[T mark]
(i) State the relationship between weight of the apple and the weight of the liquid
displaced.
[T mark]
(d) Name the physics principle that explains the situation above.
[T mark]

(e) Asubmarine can sail on the sea surface and under the sea by using the principle stated in
(d). How a submarine at the seabed can float to the surface of the sea?
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Question 7 [Waves]
7 Diagram 7.1 shows water waves passing through the entrance of a model harbour.

Harbour wall
dinding pelabuhar

Diagram 7.1

(a) (i) Name the type of wave is the waterwave.

[ 1 mark]
(i) State why the wave shape is only slightly change after passing the gap
[ 1 mark]
(b) Diagram 7.2 shows the cross sectional of the harbour wall that facing the waves.
In Diagram 7.2 draw the waves after passing frough the gap.
position of gap
water wave kedudukan celah
gelombang air
before passed through the gap after passed through the gap
sebelum melalui celah selepas melalui celah
Diagram 7.2 [2 marks]
(c)  The model harbourin diagram 7.1 is to be use for commercial purposes.
Suggest modifications to the harbour wall that enables ;
(i) tosustain the impact of the waterwave
Reason
[2 marks]
(i) to reduce the impact of the water wave to the shore
Reason:
[ 2 marks]

During dry season large ship is advice not to shelter at the harbour. Explain this

(c)
situation and suggest a method to load and unload the ship.

[ 2 marks]
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Question 8 [Electronic]
Diagram 8.1 shows an adapter which can be used to charge a cell phone battery. The adapter
change the direction of current through the rectification process before charging the battery.

Diagram 8.1

(a) What is the meaning of rectification process?

(b) Table 8.2 shows four rectification circuifs. The rectifications circuits consists of diode, resistor
and capasitor.

Rectification circuit

-
_a" e
<7 Ay
S ¥\ - '!’_;

~

Table 1
Using Table 1, state the suitable characteristics of the rectification circuits based on aspects;

(i) Diode arrangement

[2 marks]
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(i)  With or without capacitor

(c) Based onthe answerin (b)(i) and (b)(ii), state the most suitable rectification circuit can be used.

.............................................................................................................................................................. [
1 mark]
(d) State another function of the diode.
[T mark]
(e) Diagram 8.2 shows the trace produced by an alternating current signal on the screen of a
cathode ray oscilloscope. The time base of the oscilloscope is set at 0.02 s per division.
i F ) | i b i !
L oL L W T
Y AR R
“Feyr- = ey ol DUd ELE ELE L TEL tLl Ll
' Lo Rt peat 1
= . S S -
i i i [] i i i : : 1| : :
9 .:. .:... dI--dl. ; - -:---JI---I-..I....l..d....I...
[} ] i ] [} i i i L | i i i
i i i I i i I i i [ | i i I
v s s e gt s s 4
Diagram 8.2 Diagram 8.3
(i)  Whatis the period of the altemating current signal?
[T mark]
(i) Calculate the frequency of the alternating current signal.
[2 marks]

(i) On the Diagram 8.3 draw the frace produced when the frequency of the alternating
current signal is doubled
[2 marks]
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Question 1 [Gas laws : Pressure Law]

(a)  Diagram 9.1 and 9.2 show the set of apparatus to study the pressure of gas.

0 =50°C

Diagram 9.1
(i) What is the meaning of temperature? [ 1 mark]
(ii) Based on Diagram 9.1 and 9.2, compare the temperature of gas , the volume of
gas and the reading of the Pressure Gauge.
Relate the temperature and the reading of pressure gauge and state the
physics law involved. [ 5 marks ]

(b) Diagram 9.3 shows a dented ping-pong ball is placed in hot water.
Diagram 9.4 shows the ping-pong ball reverted to its original spherical shape after a few

minutes.
|_— ping pong ball ~]
f ﬁ bola ping pong l : )

——1 _hot water

air panas
—
Diagram 9.3 Diagram 9.4
Using the concept of physics, explain how the ping-pong ball reverted to its original
spherical shape. [ 4 marks ]
(c) Diagram 9.3 shows a pot used to cook a beef stew.

It takes along fime to cook the beef tenderly.

Diagram 9.3

Using appropriate physics concepts, suggest modification that can be made to the pot
so that the beef stew can be cooked tenderly in shorter time.

Your answer should include the following aspects :

(i)  the material and characteristics of the pot

(i) additional item for safety [TO marks]
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Question 2 [Archimedes’ Principle]
9. Diagram 9.1 and Diagram 9.2 shows different number of boys sitting on two identical
banana boat, A and B respectively.

L e

Diagram 9.1 Diagram 9.2
Their weights are balanced by the buoyant force.

(a)  What is the meaning of weight

[T mark]
(o) (i) Using Diagram 1.1 and Diagram 1.2, compare the total weight of the boys,
the volume of the water displaced and the buoyant force acted on them.
[3 marks]
(ii) State the relationship between the buoyant force and :
(a)  the volume of water displaced
(b)  the weight of water displaced
[2 marks]
(iii) Name the physics principle involved
[T mark]

(c) Diagram 9.2 shows what happens when an apple is held above the water surface
and then released info the water.

- _:1:‘,

%

Diagram 9.2

When the apple is released, it falls into the water and goes completely under the water
surface. Then it moves upwards and floats on the water surface.

Using the concept of buoyant force, explain why the apple moves upwards and then
floats on the water surface.

[3 marks]

(d) Diagram 9.3 shows a barge used to transport goods from fresh water port to the ship
anchored away from the seaside.

Diagram 9.3

Using suitable physics concepts, explain the required modification needed in designing a
barge that can carry more and heavier goods, move faster and safe in fresh and salt water.
Using your knowledge of motion, forces and properties of materials, state and explain the
suggestions, based on the following aspects:

(i) the material used for the raft

(ii) plimsoll line

(i) shape and size of the barge [10 marks]
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Question 3 [Electricity]

10. Diagram 10.1 shows a photograph of a circuit with six identical dry cells with 1.5 V.
Diagram 10.2 shows a photograph of a circuit consists of a new dry cell with 9 V.
Each circuit is connected to a bulb labelled 9 V 24 W.

S

six 1.5 V of dry cell a 9 Vofdrycell
Diagram 10.1 Diagram 10.2
(a) What is the meant by label 9 V 24 W on the bulb?
[T mark]
(b) (i) State the energy transformation that take place in the bulb.
[T mark]

(ii) Based on Diagram 10.1 and Diagram 10.2, compare the brightness of the bulb,
the amount of current flow and the internal resistance.
Relate the brightness of the bulb with the amount of current flow to make a
deduction regarding the relationship between the brightness of the bullb and
the internal resistance.

[5 marks]
(c) Diagram 10.3 shows a 12 V accumulator used to start a car engine.
The accumulatoris then being replaced with eight 1.5V dry cells.
replaced
“— FEIEEEI
_—
accumulator eight 1.5V dry cells
internalresistance,r=0.01 Q internalresistance for
eachdrycel, r=0.5Q
Diagram 10.3
Can the car be started 2 Explain your answer.
[3 marks]
(d) Diagram 10.4 shows the condition in a closed room with unsuitable installation of lamp.

Y

Diagram 10.4

Using appropriate physics concepts, explain suitable modification to the room and the
lamp so that the room condition becomes brighter and more comfortable.

Your answer should include the following aspects :

(i) type of thelamp

(i) the energy efficiency of the lamp

(iii) safety feature of the lamp

(iv) wiring system for the lamp [T0 marks]
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Question 1 [Light

1. Diagram 1.1 shows a lens used as a magnifying glass to view the magnified image.

Softpedia \{m
and Linux, Qe

£

of over 800,0
software, wind

we review anc
product they

lze these produ
system needs.

fnly the best p

6 n notes.

¥l we strive tc
evaluation 4

Diagram 1.1
(@) (i) What is meant by the focal point of a lens?
[T mark]
(ii) With the aids of a ray diagram, explain how the image is formed by the
magnifying glass.
[4 marks]

(o) A Liquid Crystal Display (LCD) Projector is a device that can be used to display
information or video onto a surface (screen) with magnified image.

Diagram 1.2 and Diagram 1.3 show the LCD and the inner parts of the LCD
Projector consist of few major sections respectively.

F — e o o EEE o EE EE e e S EE S O e I
1 Reflector
1 Pemarntul :
| / Lamp/lampu
| mirror 1
Bulb
- -
: iror e Mentol |
. 1
1 cermin mirror I
1 cermin |
- 1
I mirror or I
,  cermin cermin 1
1

Projection lens /

Kanta projektif
Diagram 1.2 Diagram 1.3
Table 1.1 shows the characteristics of four different LCDs and their position from the
screen.
LCD Projector Type Qf the Surface of the Power of the Distance between
projection lens reflector bulb LCD to the screen
P Concave Black 240 W Tm
Q Concave Shiny 750 W 2m
R Convex Black 3000 W 5m
S Convex Shiny 5000 W 10m

Table 1.1
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You are asked to study the characteristics of a few LCD Projectors for the purpose of
delivering a lecture by a lecturer in the hall at your school.

Explain the suitability of each characteristic of the LCD Projectors in Table 1.1 and
determine the most suitable projector to be used by a lecturerin a hall.

[10 marks]
(c) When an object of height 3 cm is placed in front of a convex lens with a focal length of
10 cm, a virtual image is formed 15 cm from the lens. Calculate
(i) the distance between the object and the lens
(ii) size of the image.
[5 marks]
Question 2 [Waves]
2 An echo - sounderon aship produces apulseofsound. A fishingboat uses thesound echo fo

determinethedepth ofseabed.You areassigned to investigatethesuitable characteristics
ofthewaves that could beused to determinethedepth theseabed.

Reflecte -—

waves \-) S
\*_‘y— Incident waves

Diagram 2
(a) Stateonephenomenon ofwaves that produces ' echo’
[T mark]
(b) Microwaves is usedto detect theposition of an aeroplane and sonar techniqueis used
todetect theshoal offish below theboat.
(i) Statethedifferencebetween radio waves and sound waves.
(i) Explain whythespeed ofsound isgreaterin waterthan that in aire
[4 marks]
(c) Table 2 shows thespecification of fivewaves P,Q,R,Sand T that can beused to
determinetheposition ofashoal of fish.
Nameof waves Typeofwaves | Frequency/Hz Speeds/m s'] PenetratingPower
P Transverse High 3x108 Low
Q Longitudinal Low 330 Moderate
R Transverse High 330 Low
S Longitudinal High 1500 High
T Transverse Low 3x108 High

Table 2
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You arerequired to determinethemostsuitablewaves. Studythewaves based on
the followingaspects:

. Thetypeofthewavestransmitted
. Frequency of waves

. Thespeed ofthewaves

. Penetratingpowerofwaves

[T0 marks]

(d)  Thetimetakenforthewave o fransmitted and reflected backis 0.07 s. The speed of
sound in wateris 1500 m s-1
Calculate the depth of the shoal of fish below the boat.

[3 marks]
(e)  Statetwo otherusesof an echo sounder
[2 marks]
Question 3 [Electricity]
3. Diagram 3.1 shows an electrical circuit.
bulb
Diagram 3.1
(a) (i) What is the function of rheostat in the circuit ¢
[T mark]
(ii) State the energy transformation occurs at the bulb in the circuit .
[T mark]
(iii) Draw the diagram of circuit in Diagram 3.1 using symbols.
[T mark]
(b) Explain why the brightness of the bulb increases when the slider is adjusted close to Q.
[2 mark]
(c) Diagram 3.2 shows an electric circuit consist of two bulbs R and S labeled 6V 3W and

6V 12W respectively connected to a éV battery.

Bulb R 6V 5W

Bulb &V, 12W

Diagram 3.2
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When the switchis furn on, calculate:

(i)  the total current in the circuit .

[ 3 marks]
(i) the energy used by a bulb, R in one minute.
[2 marks]
(d) National Grid Network is a system of electric transmission from power statfion to the
consumer in our country. Diagram 3.3 shows a block diagram of the system.
Power station Consumer
Transformer P Transformer Q
Electric cable
Diagram 3.3
Using your knowledge about electrical and Diagram 3.3, you are asked to determine
the most suitable item used in the system J, K, L, M and N for a National Grid Network
system in Diagram 3.4.
System | Type of Transformer Diameter of Transmission voltage Cable Position
4 P conductor cable 9
P. is step up Big diameter Current with Low On the Pylon
Qis step down conductor voltage
Qis step up Small diameter Current with higher On concrete
P is step down Conductor voltage piller
P. is step up Big diameter Current with higher On the Pylon
Qs step down conductor voltage
Qs step up Small diameter Curent with Low On concrete
P is step down Conductor voltage pylon
P is step up Small diameter Current with higher On concrete
Qis step up Conductor vitage piller
Diagram 3.4

Study the specification of the five system and explain the suitability of each based on

following aspects;

(i) type of transformer P and Q

(i) characteristic of cable used

(i) potential difference transmission of electric

(iv) The position of cable

Explain the suitability of each aspects and determine the most suitable system. Give your

reason for your choice.

[ T0 marks]
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Question 4 [Radioactivity]

4

Diagram 4.1 shows a water detection system designed by a student to detect the level of
water in a storage tank so that an outlet valve can be opened automatically when the
water level is too high.

Detector
—\@\/

Radioactive source

_

Water

Outlet valve

/

QOutlet valve controller

Diagram 4.1

The radioactive source and detector are used to detect the level of water in the tank. The
radioactive source contains a radioisotope.

(@)  What is the meaning of radioisotope?
(b)  Explain how the outlet valve opens when the water level is too high.
[4 marks]

(c) Diagram 4.2 shows the properties of five radioisotopes.

You are required to determine the most suitable radioisotope that can be used as
the radioactive source in the water detection system.

Study the properties of all the five radioisofopes based on the following aspects:

(i) Initial activity.

[2 marks]
(ii) Type of radioactive emission.

[2 marks]
(i) Half life of the radiocisotope.

[2 marks]
(iv)  The physical state of the radioisotope.

[2 marks]

Explain the suitability of each property and then determine the most suitable
radioisotope.
Give the reasons for your choice.

[2 marks ]
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Q

133 I

A cne133 S
&

Initial activity : 40 counts per minute
Radioactive emission :68

Half-life : 20.8 hours

Changes from solid to liquid at 114 oC

A rocon22 2ZRN
&

Initial activity : 560 counts per minute
Radioactive emission :a

Half-life : 3.8 days

Changes from liquid to gas at =62 °C

R

.7.. Iron-60, SgFe
&

Initial activity : 542 counts per minute

Radioactive emission :68
Half-life : 1.5 x 10¢ years
Changes from solid to liquid at 1538 °C

S
o ¢ 60
E “ | Cobalt-60, »; CO

Initial activity : 300 counts per minute

Radioactive emission :y

Half-life : 5.3 years

Changes from solid to liquid at 1495 oC

T

‘.‘ Bromine-83, gg Br
&

Initial activity : 384 counts per minute

Radioactive emission :8
Half-life : 2.4 hours

Changes from liquid to gas at 59 oC

Diagram 4.2

(d) (i) State the number of neutrons in an atom of radioisotope T.

[T mark]

(ii) The proton numbers of selenium and krypton are 34 and 36 respectively.
Which element is produced by the decay of radioisotope T2

[T mark]

(i) Write the decay equation for radicisotope T.

[T mark]

(iv)  What is the activity of radicisotope T after 9.6 hours?2

[2 marks]
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SET 1

Question 1 [Forces & Motion]

1 Astudent carries out an experiment to find out the relationship between mass, m, and the
oscillation period, T, of an inertia balance. A piece of jigsaw blade is clamped af one end
and a plasticine ball with mass 10.0g is fixed at the other end. The distance from the

plasticine ball to the clamp is 20.0 cm. The arrangement of the apparatus for the experiment
is shown in Diagram 1.1.

Plasticine

Jigsaw blade

Diagram 1.1

The jigsaw blade is displaced horizontally to one side and then released so that it oscillates.
The time for 10 oscillations, 11, is taken using a stop watch. The jigsaw blade is oscillated again
to obtain the time for 10 oscillations, 12, for the second time. The actual readings of f1 and t2
are shown in Diagram 1.2.

The experiment is repeated by using plasticine balls with masses 20.0g , 30.0 g, 40.0 g and
50.0 g. The readings of the stop watch are shown in Diagram 1.3, 1.4, 1.5 and 1.6.

The period of oscillation, T, of the jigsaw blade is given by the following equation:

t t+t
T= -0 wheret =-1—2%

10 mean 2

First reading Second reading

Mass of plasticine 10.0 g
Diagram 1.2
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First reading Second reading

Mass of plasticine 20.0 g
Diagram 1.3

First reading Second reading

Mass of plasticine 30.0 g Diagram1.4

First reading Mass of plasticine 40.0 g Second reading
Diagram 10.5
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SEISE N

First reading

Mass of plasticine 50.0 g Second reading
Diagram 10.6

(a) For the experiment described above, identify:

(i) the manipulated variable,

[T mark]
(ii) the responding variable

[T mark]
(iii) a constant variable

[T mark]

(o) Based on Diagram 1.2, 1.3, 1.4, 1.5 and 1.6, tabulate ti, f2, tmean, T and T2 for each value of
m in the space below.

[7marks]
(c) On a piece of graph paper, plot a graph T2against m.

[5 marks]
(d) Use your graph to state the relationship between T and m.

[T mark]
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Question 2 [Electricity]
2. A student carried out an experiment to investigate the relationship between the

resistance, R, and diameter, d, of a nichrome wire and to determine the resistivity, @, of

the nichrome wire. The student used six nichrome wires with different diameters and the
length, I, of each wire is 100 cm.

1
The result of the experiment is shown in the graph R against d—2 in Diagram 2 below.

(a) Based on the graph in Diagram 2,
(i) State the relationship between R and d 2.
[ T mark]
(ii) Determine resistance of 100 cm nichrome wire, X, with diameter of 0.20 mm.
[2marks ]
e . o nRd*
(b) The resistivity , o , of nichrome is given by the formula p = a1
(i) Calculate the gradient, m, of the graph.
Show on the graph how you determine m.
0 0T P
[ 3marks ]
(ii) Express gradient, m, in terms of R and d2.
[ 1T mark]
TRd?
(iii) Using the formula p = and the value of min(b)(i), calculate the

resistivity , o, of nichrome. Use [ = 100 cm.

[ 2 marks ]
(c)  Another nichrome wire, Y, has a diameter of 0.25 mm and a length of 200 cm.
2

41

Using the formula p =

and the value of @ in (b)(iii), calculate the resistance of

nichrome wire, Y.

2 marks |
(d) State one precaution that should be taken during this experiment.

[ Tmark]
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SPM FORMAT : Paper 3 Section A[No.1/2] http://cikguadura.wordpress.com/
SET 2

Question 1 [Heat]

1. A student carries out an experiment to investigate the relationship between the length
of aircolumn , I, and the temperature , 6, for a fixed mass of air. The airis trapped
by concentrated sulphuric acid in a capillary fube.

Diagram 1.1 shows the thermometer and capillary tube tied on a metre rule. The
sealed end of the capillary tube is placed at the zero mark on the scale of the ruler.

The thermometer and capillary tube are placed into a beaker filled with water.
The arrangement of the apparatus is shown in Diagram 1.2

Metre rule
- —— Capillary tube

Themometer —————

Concentrated sulphunc acid

Trapped air column

DIAGRAM 1.1

Thermometer ——————— -

Capillary tube
Metre rule
Beaker

Concentrated sulphuric acid
Water

DIAGRAM 1.2

Ice cubes are put into the beaker until the temperature , 6 , reaches 0° C. The
actual reading of the length of the air column , ¢, is shown in Diagram 1.4.

Then the beaker is heated until the temperature, 6 , reaches 20 °C.

The actual corresponding reading of the length of the air column , £is shownin
Diagram 1.5.

The procedure of the heating process is repeated with temperatures , 6 =30°C,
40°C, 50 °C, 60° C and 70 °C.

The actual corresponding readings of the lengths of the air column, are shown in
Diagrams 1.6 ,1.7 ,1.8, 1.9 and 1.10.
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:-:_: :\ Concentrated :::::
il | sulphuric acid -] &
- 73 -—
- L Trapped air z
Diagram 1.4 Diagram 1.5
Air column length reading at 0 °C Air column length reading at 20 °C
-F\ r _—_-F
8 -]
- | 8
7
Diagram 1.6 : Diagram 1.7
Air column length reading at 30 °C ~ Air column length reading at 40 °C
> =
-] 2] e
= 3
P
a
8
Diagram 1.8 Diagram 1.9
Air column length reading at 50 °C Air column length reading at 60 °C
=11 s
a

Diagram 1.10
Air column length reading at 70 °C
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(a) For the experiment described on page 55, identify :
(i) The manipulated variable
[T mark]
(ii) The responding variable
[T mark]
(iif) The constant variable
[T mark]
(b) (i) Diagram 1.3 shows the meniscus of the concentrated sulphuric

acid inside the capillary tube.

/—Concemrated sulphuric acid

;7
Trapped air column

DIAGRAM 1.3

]
:|:|:|:|:|'|)
PAFLRLILELY:

J.

1
f

)

{

State the correct position of the eye while taking the reading of the length of
the air column.

[T mark]
(ii) Based on Diagrams 1.4,1.5,1.6,1.7,1.8, 1.9 and 1.10, determine the
lengths of air column, £, and their corresponding temperature , 6.
Tabulate your results for 6 and £ in the space below

(c) On a piece of graph paper , plot a graph of £ against 6 . [5 marks]

(d) Based on your graph , state the relationship between? and 6.

[T mark]
(e) State one precaution that should be taken to obtain the accurate readings of ¢

[T mark]
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Question 2 [Light

2 A student carries out an experiment to investigate the relationship between object
distance, u, and the magnification, m, of a convex lens.
The student used different object distance and the corresponding magnification is

1
determined. A graph of — against u is plotted as shown in Diagram 2.1.
m

(a) Based on the graph in Diagram 2.1,

1
(i) state the relationship between — and u.
m
[T mark]
(ii) Calculate the image magnification, m, if the object distance, u, is 25 cm.
[3 marks]
(iii) Calculate the gradient of the graph.
[3 marks]
. . 1 wu
(b) (i) Given that 1+ — = ? , where f = focal length of the lens
m

By using the the above equation and the equation of linear motion,
y =mx + ¢, show the relationship between focal length, f, and the

gradient of graph — against u.
m

[2 marks]

(ii) Calculate the focal length of the lens used.

[2 marks]
(c) State one precaution that should be taken in this experiment.

[T mark]
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1
Graph of — against u
m

1

m

T
w
o

T
N
n

T
g
o

T TTT
=
(9,

T T T 17
=
o

TTT T
o
n

N

Diagram 2.1
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SPM FORMAT : Paper 3 Section A[No.1/2] http://cikguadura.wordpress.com/

SET3

Question 1 [Elecironic]

1. Astudent carries out an experiment to determine the relationship between the collector

current Ic to the base current Is of a transistor.

Rs = 2kQ2 R, = 56kQ) T ev

Diagram 1

Transistor Tis connected to fixed resistor R1 =1kQ and R2 = 56 kQ and a rheostat R3 as shown in
diagram 1. The battery supplies a voltage of é V to the transistor circuit.

Rheostat Rz is adjusted until the current s detected by microammeter A1 is 10 pA. The
collector current, Ic recorded by miliammeter Az is shown in Diagram (a).

(a) Ig = 1OHA

Rheostat Rs is then adjusted to lower value so that microammeter A1 gives g = 20 pA, 30

PA, 40 pA, 50 pA and 60 pA. The corresponding readings of Ic on miliammeter, A, are
shown in diagram (b), (c), (d), (e) and (f).
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(a) For the experiment described identify
(i) the manipulated variable :.....ccoooviieieeeieeeen,
[ Imark]
(ii) the responding variable ..o,
[ Imark]
(iii) the fixed variable e
[ Imark ]
2 3
1 4
0 5
mA
(b) 1z = 20pA (b) Is = 30pA

(c) Is = 40pA (d) Is = 50pA

(E) Ig = GOHA
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(b) From the diagram, record the collector current, Icwhen Ig = 10, 20, 30, 40, 50 and

60uA. Tabulate your results for Ig and Ic in the space given below.

[ 7 marks ]

(c) On a graph paper, draw a graph of Ic against Is.
[ 5 marks ]
(d) Based on your graph, determine the relationship between Icand I,

[ 1mark]
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Question 2 [Forces & Motion / Waves]

2. A student carries out an experiment to investigate the relationship between elasticity of
a spring, k and the period of oscillation, T of a steel spring. The student uses springs of
different elasticity and record the corresponding period, T, and fixes the mass, m of the
weight used.

1
The student then plots a graph of T2 against F as in Diagram 2.

T/ 52
& 5 1
Graph T “against =
'
40
Pl /
]
.’.-’
30w Fd
‘-‘f
/
» I
204 ava
P
’f"
/’,
1.0 i
-
r“/
JJ’ 1
] - L] ' > — H:g'l .5'2
0 0.2 0.4 0.4 0.3 '
Diagram 2
(a) Based on the graph in Diagram 2,
(i) what happen to Twhen k increased?
[T mark]
(i) find the period, T, if F is 0.9. Show on the graph how you find T.

[3 marks]
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(iii) calculate the gradient of the graph. Show on the graph how you
determine the gradient.

[3 marks]

m
(b)  Using the value obtained in (a) (i) and equation T 2 = 47? ? calculate the

weight mass, m, used.

[4 marks]

(c) What happen to T if the experiment is conducted in the region has a small
acceleration due to gravity?

[T mark]
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SECTION Il : CONCEPTUALIZATION [ Paper 2 Section B ] http://cikguadura.wordpress.com/

Question 1 [Forces and Motion]

M1
M2
M3
M4
M&

the total momentum in Diagram 1.1 is zero

Total momentum before the cannonis fired = total momentum after the cannon is fired.
the magnitude of the momentum of the cannon and cannonball is equal

the direction of the momentum of the cannon and cannonball is opposite

the physics principle : Principle of Conservation of Momentum

Question 2 [Forces and Motion]

M1
M2
M3
M4
M5

The acceleration Diagram 2.1 larger than Diagram 2.2

The rate of change momentum Diagram 2.1 more than Diagram 2.2

The time impact in Diagram 2.1 more than Diagram 2.2

When the time of impact is smaller, the rate of change of momentum is large
When the acceleration is larger, the rate of change of momentum is large

Question 3 [Forces and Motion]

(a)
(b)

(c)

the thickness of rubber in Diagram 3.1 is thinner than rubber in Diagram 3.2

M1 Distance travelled by the stone in Diagram 3.4 is longer than in Diagram 3.3
M2 extension is same

M1 Elastic Potential energy - kinetic energy

M2 Principle of conservation of energy

Question 4 [Forces and Pressure]

M1 h1 is higher than h2
M2 difference in height of the water in the manometerin Diagram 4.1 is
Pressure

The greater the depth of thistle funnel, the greater the difference in height of the waterin

manometer / when hincreases, the difference in height of the waterin manometer also increase.

As depth of liquid increases, the pressure also increases.

Question 5 [Forces and Pressure]

M1
M2
M3
M4
M5

The altitude of mountain peak > the altitude of foothill

The Patm at mountain peak < The Paim at foothill

The density of air at mountain peak < the density of air at foothill

When the altitude increases, the atmospheric pressure decreases
When the density of air decreases, the atmospheric pressure decreases

Question 6 [Forces and Pressure]

M1
M2
M3
M4
M5

the volume of water displaced by the glass tube in Diagram 6.1 is smaller

the weight of the glass tube filled with lead shots in Diagram 6.1 is smaller

the buoyant force acted on the glass tube filled with lead shots in Diagram 6.1 is smaller
When the volume of water displaced increases, the buoyant force increases

Physics concept : Archimedes’ principle.

Question 7 [Forces and Pressure]

M1
M2
M3

The level of the ball in the oil immerses more than in the water
Volume of oil displaced by the ball is larger than the water
Density of water is larger/ greater than oil
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M4 when the density of the liquid increases, the volume of liquid displaced decreases.
M5 the weight of the ball = the weight of the liquid displaced
Mé Archimedes' principle

Question 8 [Forces and Pressure]

M1 The cross sectional area of nozzle in Diagram 8.1 > 8.2

M2 The distance between two streams of waterin 8.1 > 8.2 // x1 > x2

M3 The bigger the cross sectional area the lower the speed of air // vice-versa

M4 The higher the air pressure between the two streams the longer the distance between two
streams of water. // vice-versa

M5 The higher the speed of air had blown, the lower the air pressure between the two streams
of water.

Question 9 [Heat]

M1 Mass of the waterin diagram 9.1 < 9.2

M2 The reading in of thermometerin 9.3 < 9.4

M3 The rate of heat loss from water in Diagram 9.3 >9.4
M4 Mass decreases, the rate of heat loss is increases

M5 When the mass increases quantity of heat increases

Question 10 [Heat]

(a) (i) the mass of air before and after its being heated is same
(ii) the volume of the air in Diagram 10.1 is smaller

(i) the temperature of the airin Diagram 10.1 is smaller

(iv)  the pressure of the airis same

(b)  when the temperature increases, the volume of the airincreases

(c) gaslaw : Charles' Law

vestion 11 [Light

M1 Object distance in Diagram 11.1 is shorter than Diagram 11.2

M2 Size of image formed in Diagram 11.1 is bigger than in Diagram 11.2

M3 Image distance in Diagram 11.1 is bigger

M4 The shorter the object distance, the bigger the size of the image formed
M5 When the object distance is shorter, the magnification scale is bigger

Question 12 [Light]

M1 The radius of curvature in Diagram 12.1 is greater than in Diagram 12.2..
M2 The focal length for mirror P /Diagram 12.1 is smaller than for mirror Q/Diagram 12.1.
M3 The angle of reflection in Diagram 12.1 is greater than in Diagram 12.2.
M4 When the curvature of the mirror increases, the focal length decreases //
the curvature of a mirror is inversely proportional to the focal length.
M5 when the focal length increases, the angle of reflection decreases

Question 13 [Light]

M1 the size of image in Diagram 13.1 is bigger

M2 the object distance, u, in Diagram 13.1 is smaller

M3 the image distance , v in Diagram 13.1 is bigger

M4 when the image distance increases, the size of image increases
v

M5 m=-—

u
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Question 14 [Waves]

M1 Length of pendulum X is shorter than the length pendulum metal bob

M2 Frequency of pendulum Xis higher than the frequency of metal bob pendulum.

M3 Length and frequency of pendulum Y as same as that of metal bob pendulum.

M4 Amplitude of oscillation of pendulum Y is higher/bigger than amplitude of oscillation of
pendulum X.

M5 Resonance

Question 15 [Waves]

M1  the depth of waterin region P is bigger

M2  the angle of deviation when the waves move into region P is smaller

M3  the wavelength of the waves in Region P is longer

M4 the change of speed of the waves in Region P is smaller

M5 The smaller the change in speed, the smaller the angle of deviation//vice versa

Question 16 [Waves]

(a) M1 Distance between two coherent sources in Diagram 16.2 is bigger than diagram 16.1
M2 The wavelength are the same
M3 The distance between two consecutive antinodal lines in diagram 16.2 is smaller
than diagram 16.1
(b) As the distance between two coherent sources increases, the distance between two

consecutive antinodal lines decreases.

Question 17 [Electricity]

M1 Reading of ammeteris the same
M2 The brightness of filament lamp in Diagram 17.1 is brighter than Diagram 17.2 // vice versa //
Filament M is brighter

M3 The thickness of wire in Diagram 17.1 is bigger // vice versa // Filament M is thinner
M4 The thinner the thickness of wire the brighter the lamp // vice versa
M5 The thinner the thickness of wire the more the heat produced by the lamp.

Question 18 [Electricity]

M1 Bulbs in Diagram 18.2 brighter than bulbs in Diagram 18.1

M2 Effective resistance in Diagram 18.1 > in Diagram 18.2.

M3 The ammeter reading in Diagram 18.2 > in Diagram 18.1.

M4 The greater the reading of the ammeter /magnitude of current, the brighter the bulbs light up.
M5 The lower the effective resistance, the higher the magnitude of current flows.

Question 19 [Electromagnetism]

M1 the relative motion is same

M2 The number of turns of the coils in Diagram 19.2 > the number of turns of the coils in Diagram 19.1
M3 The induced current in Diagram 19.2 > the induced current in Diagram 19.1

M4 When the number of turns of coils increases, the change in magnetic field increases

M5 When the number of turns of coils increases, the magnitude of induced current increases
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Question 20 [Electromagnetism]

(a) (i) The brightness of bulb in Diagram 20.2 is brighter than Diagram 20.1
(ii) M1 The number of turns of the primary coil is equal
M2 The number of turns of the secondary coil in Diagram 20.2 is bigger
(b) (i) When the number of turns in secondary coil is bigger (than primary coil), the
brightness of bulb is greater
(ii) When the induced current (produced) is increases, the brightness of bulb increases

Question 21 [Electronic]

(a) (i) the charge of the cathode ray = Negative/ (-)
(ii) M1 Voltage of EHT in Diagram 21.2 is bigger
M2 The deflection in Diagram 21.2 is bigger
(b) (i) Voltage of EHT increases, the strength of electric field increases // directly proportional

(ii) The strength of electric field increases , the deflection of the cathode ray
increases// directly proportional

Question 22 [Electronic]

M1  Amplitude of traces in Diagram 22.1 = Diagram 22.2

M2 Number of complete oscillation in Diagram 22.1 > Diagram 22.2

M3 Period of oscillation in Diagram 22.1 < Diagram 22.2

M4 The higher the number of complete oscillations the shorter the period of oscillation.
M5 The shorter the period of oscillation, the higher the frequency // T =%

Question 23 [Elecironic]

M1 Diagram 23.1, the p end of diode is connected to negative terminal of dry cell

M2 Diagram 23.2, the p end of diode is connected to positive terminal of dry cell

M3 Bulb in Diagram 10.1 does not lights up

M4 No current flow in Diagram 10.1 // Current flow in Diagram 10.2

M5 The bulb will lights up when the p end of diode is connected to the positive terminal of
dry cell // vice versa

Mé Current only flow in the circuit when p end of diode is connected to positive terminal of

dry cell or in forward bias

Question 24 [Electronic]

(a) i) the microammeter and the miliammeter has no reading
ii) Microammeter and miliammeter has reading

(iii) Small change in microammeter reading, change in miliammeter reading is bigger
(b) M1 Ib increase, Ic increase

M2 small change in Ib caused a big change inlc

Question 25 [Radioactivity]

(a) X : 10 minutes
Y : 5 minutes

(b) time taken for the activity to become half of its initial value for radioactive substance X is
bigger // vice versa

(c) The time taken for the activity to become half its initial value is constant

(d) half life
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SECTION Il : UNDESTANDING [ Paper 2 ( SectionBand C) ] http://cikguadura.wordpress.com/

Question 1 (Infroduction to Physics)

1. Consistency is the ability of the instrument to give the same readings close to each otherwhen
repeated measurement are done

2. each measurement with little deviation among readings/ draw diagram bulls eye target.

Accuracy is the ability of an insfrument to give a measured reading fo the actual reading.

4. The value determined is accurate if it is near to the actual value/ draw diagram bulls eye target.

w

Question 2 (Force and Motion)

1. Place the pile driver at a certain height

2. Release the steel pile onto the pile driver

3. Causes an impact on the pile driver in a short fime
4. Produces high impulsive force on the pile driver

Question 3 (Force and Motion)
(i) 1st: The driver and the car move together with same velocity.
2nd : When the car stops suddenly, the inertia of the driver maintains the forward motion
(ii) 34 Wearing a seat belt:
4t ; Restrains the body of the driver from being thrown forward//inside or outside the car.
// 1t slows down the forward movement of the driver when the car stops suddenly

Question 4 (Force and Motion)

1. When the ball on one end is pulled up and let to fall, it strikes the second ball which is at rest and
comes to a dead stop.

2. The momentum of the ball becomes zero as its velocity is zero.

3. The Principle of Conservation of Momentum states that in a collision between two objects the
total momentum of the objects in the system remains unchanged.

4. The energy and momentum from the first ball is transferred to the second ball and then
tfransmitted through the balls af rest to the ball on the other end.

5. Because the momentum and energy is maintained in this system, the ball on the opposite side will
move af the same velocity as the ball that were in inifial motion

(any four)

Question 5 (Force and Motion)

1. Wc > frictional force

2. unbalanced force or Resultant force acting
3. Wc = frictional force

4. Resultant force is zero / force in equilibrium

Question 6 (Force and Pressure)

1. The pressure at lowest point in cylinder (point A) is greater than the atmospheric pressure,

2. theliquid flows out at lowest point in cylinder/at the end of rubber tube in cylinder.

3. The pressure in the rubber tube decreases as the water flows out and a partial vacuum is
created.

4. The higher atmospheric pressure at point B pushes the water into the tube.The water flows until
the liquid surface in cylinder reaches the same level as in beaker.

Question 7 (Force and Pressure)

1. Force, Fi produce pressure , P1/ P=F/A

2. pressure transmitted equally/equal / P1=P2

3. pressure act on A2 / pressure produce bigger force / F2 = PA2
4. A2> A so the output force F2is larger




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 7

Question 8 (Force and Pressure)

1. The empty bottle moving upwards and float on the surface of water.

2. Buoyant increases when the volume of the immersed empty bofttle increases.

3. buoyant force is larger than the weight of the empty bottle when it moves upward

4. Buoyant force equals to weight of the empty bottle when it is floating on the surface of water.

Quesstion 9 (Force and Pressure)

1. The aerofoil shape of the wing causes the speed of airflow above the wings to be higher than the
speed of airflow below.

2. According to Bernoulli’s principle, when the speed of moving air is higher the pressure is lower.

Hence air pressure below the wings is higher compare to above the wings.

4. The difference in pressure produce a resultant / lift force

w

Question 10 (Heat)

1. Water has high specific heat capacity

2. When waterin tube pass through the engine it can absorb large amount of heat.

3. Once waterreach the radiator, the heat of the water absorbed by the fin blade of the radiator .
4. The fanin the radiator pushes/blows the heat out of the car.

Question 11 (Heat)

1. When temperature increases, the average kinefic energy increases

2. Rate of collision between the air molecules and wall of the tire also increases.
3. Ratfe of change of momentum increases

4. Force exerted per unit area increase, so the air pressure increases.

Question 12 (Heat)

1. pressure of airis inversely proportional to the volume of air (Boyle's Law)

2. the pressure inside the air bubbles is equal to the water pressure

3. The pressure at the bottom is high so the volume of air bubbles is small.

4. as air bubble goes up to the surface, the pressure decreases, so the volume of air bubbles increases.

Question 13 (Light

1. The convexlensis aimed/focused to a distant object (infinity)

2. The screen is adjusted until a sharp image is formed on the screen
3. The distance between the screen and the lens is measured

4. Focal length = distance between the screen and the lens

Question 14 (Light

1. equation regarding crifical angleis n=1/sinc

2. refractive index for diamond is larger than glass

3. so critical angle for diamond (24.6°) is smaller than glass (48°)

4. The smaller the critical angle, the easier total infernal reflection can occur
5. So diamond is more sparkling than glass.

Question 15 (Wave)
1. The sound wave can be heard because it can bend / diffracted
around the comer.
2. Sound wave has longer wavelength than light waves.
The diffraction of sound wave is more obvious / easier than light waves.
4. The effect of diffraction is more obvious if the wavelength is large enough.

w

Question 16 (Wave)

1. When the singer sings, she produces a high frequency sound

2. the frequency of the glass equal with the frequecy of the singer’s sound
3. both systems are in resonance
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4. so the glass will oscillates at its maximum aplitude and it breaks.

Question 17 (Wave)

1. The ship moves up and down with higher amplitude at A.
2. Constructive interference occurs at A.

3. The ship remains calm at B.

4. Destructive interference occurs af B.

Question 18 (Electricity)

A parallel circuit can run several devices using the full voltage of the supply.

If one device fails, the others will confinue running normally

If the device shorts, the other devices will receive no voltage, preventing overload damage.
A failure of one component does not lead to the failure of the other components.

More components may be added in parallel without the need for more voltage.

Each electrical appliance in the circuit has its own switch.

ok~ -

Question 19 (Electricity)

1. '9 V' means 9 J of energy is needed to move 1 C of charge around a complete circuit.
2. The two dry cells are connected in parallel.

3. The effective internal resistance of the two batteries is smaller.

4. So more current can flow.

Question 20 (Electromagnetism)

1. When current flow through the solenoid, a magnetic field is produced

2. The (soft) iron core will be magnetized

3. The scrap metal aftracted to the iron core

4. When the current is switched off, the soft iron core will be demagnetised and the scrap metal falls
down

Question 21(Electromagnetism)

1. The (magnadur) magnets produce a magnetic field / diagram

2. The current in the wire produces a magnetic field / diagram

3. The two magnetic fields interact/combine to form a resultant / catapult field / diagram

4, Same direction of magnetic field produces stronger resultant magnetic field. Opposite direction
cancel each other and produce weaker magnetic field.

Question 22 (Electromagnetism)

1. Coil is rotated, cutting of magnetic flux occurs / change in magnetic flux

2. The unbalanced of magnetic fields induced current in the coil

3. The split ring causes the current in externa circuit to be in the same direction
4. Inertia of coil causes coil to rotate continuosly

Question 23 (Electromagnetism)

(i)  Ideal transformer is when the efficiency is 100% / power output equal to power input

(i) 1. When a.c. voltage is supplied to primary coil, (alternating current will flow) and the soft
iron core is magnetized.

2. The magnet produced varies in magnitude and direction.

3. This causes a changing magnetic flux pass through the secondary coil.



http://www.gcse.com/glos.htm#voltage*
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4. An induced e.m.f. across the secondary coil is produced

Question 24 (Electromagnetism)

1. The powerloss,P, due to the resistance, R, in power line can be reduced, P =12R

2. So the power loss in the tfransmissions cable can be reduced by reducing the current, |, in the
cables.

3. The power to be fransmitted by the cablesis P = VI where V = voltage of the cables and | =
current in the cables.

4. The current isinversely proportional to the voltage.

So increase the voltage in the cable transmission in order to reduce the current in power line

6. Use alternate current because its voltage can be step-up by using a transformer

o

Question 25 (Electronic)

The cathode is heated emits electrons

The electron / cathode ray is accelerated

Cathode rays travel in a straight line

Cathode rays is blocked by the maltese cross and formed shadow on the screen
Cathode rays carry kinetic energy and converts fo light energy when they hit the screen.

oML~

Question 26 (Electronic)

Connect the dry cell terminal to the Y-input of CRO.

The Y-gain setting is recorded

The vertical displacement is measured = h.

Potential difference = ( Y-gain scale) x (Vertical displacement of direct current wave)

-

Question 27 (Electronic)
1. A pure silicon atom has four valence electrons.
2. Doping process/Silicon is doped with pentavalent atoms/Phosphorus/Antimony
3. To produce 4 covalent bonds with one exira electron
4. The free electrons are the majority carriers and the holes are minority carries.

Free electron

Question 28 (Electronic)

1. At night resistance LDR increases
Vee increases

lb increases and switch on transistor
lc increases and lights up bulb

Mo

Question 29 [Radioactivity]

1. Put the radioactive source opposite the detector

2. Detectoris connected to the thickness indicator

3. Detector detect the reading of the changes in counts
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4. Thickness is measured with the thickness indicator. If the reading of the detector is less than the
specified value, the thickness of the paper s too tick/ vice versa

Question 30 [Radioactivity]

(a) Unstable isotopes which decay and emit radioactive particles / ray
(b)1. Radicisotope is injected into the pipe

2. G-M tube as detectoris used to find the leakage

3. Reading on detector increases when near a leakage

Question 31 [Radioactivity]

1. Neutron bombarded a uranium nucleus and produced three neutral

2 The new neutron bombarded a new uranium nucleus

3. For every reaction, the neutrons produced will generate a chain reaction
4. Diagram of chain reaction
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SECTION IV : PROBLEM SOLVING (QUALITATIVE) [ Paper 2 Section A (no.7) & Section B (no.9/10) ]

Question 1 [Introduction to Physics]

Suggestion

Explanations

Thermometeris made from transparent
glass that is strong

It is not easily broken

The capillary tube is made narrow and thin

It is more sensitive

The shape of the thermometer s
round/streamline

It has a magnifying effect

The liquid has low freezing point

It can measure very low temperature/ not freeze at
low temperature

Thin glass bulb’s wall

Absorb / transfer heat faster

Question 2 [Forces & Motion]

Suggestion

Reason

Aerodynamic shape / stream line/
torpedo

Reduce airresistance

Low density material //
Strong material// high boiling point

Lighter //
Does not break easily// does not melt easily

Has liquid oxygen

Boosting combustion // supply oxygen for
combustion

Retro rocket /Has several stages that can
slip/strip off

To decrease mass

Increase the size of combustion chamber

More space for the fuel to be burnt

Question 3 [Forces & Motion]

Suggestion

Reason

Strong material

Do not break easily

Low density

Small mass / lighter //o increase the acceleration

Streamline javelin

To reduce air resistance

The athlete runs with high speed /has to
increase his speed/acceleratfion

To increase kinetic energy/energy/force/
momentum

Throw at an angle of 45° / Throw with
a great force

To get maximum horizontal distance of throwing

Question 4 [Forces & Motion]

Suggestion

Explanation

Shape of the shuttle — conical shape /oval
/diagram / aerodynamic

Allow for better / fast air flow//produce more lift
force // reduce air resistance

Material used for shuttle — feather / small
mass/ low density

Light// high velocity/ acceleration //further distance
travelled//reduce inertia // smaller mass

Material used for base of the shuttle —
cork/ small mass/ low density

Light// high velocity/ acceleration //further distance
travelled//reduce inertia // smaller mass

Material used for the string of the racquet
—strong/ low elasticity

Not easily broken //withstand high force

High tension

Short time impact// high impulsive force




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 12

Question 5 [Forces & Pressure]
Suggestion

Reason
To create sufficient buoyant force due to greater
weight of surrounding air displaced.
The total weight of the balloon is less than the
buoyant force//reduce weight

1 Balloon should be large size

Balloon material is made of light weight
material like nylon

Balloon material should also have a high
melting point.

The part of the balloon (the skirt) near the
4 burner must be fire resistant /coated with
fire resistant material

5 The burner burns (liquefied) propane/gas
6 A large fan is needed inifially

The basket must be made off light and

7 flexible/safe material (e.g. rattan or cane

It will not disintegrate when exposed to hot air

So that it doesn’t catch fire easily

Warms up the airin the balloon

To blow enough airinto the balloon

Prolong the collision time between basket and
ground// reduce impulsive force when basket

woven) hits the ground
Best fimes to launch the balloon are early

9 morning and late afternoon when the air | Cool airis denser, providing more buoyant force
is cooler

Question 4 [Heat]

Reason
Heat up faster / temperature increase faster
Can conduct heat faster
Can withstand high temperature
Heat up faster
Will not change to vapour easily // cooking at higher
temperature

Suggestion
Specific heat capacity of the wok is low
Thermal conductivity of the wok is high
Melting point of wok is high
Specific heat capacity of the oil is low
Boiling point of ail is high

Question 7 [Heat]

Reason
Ice absorbs heat out from the packet drinks.
Heat transfer is faster through the heat conduction.
Heat up slower.
Does not absorb heat
Avoid absorb heat from outside info the container //
lighter

Suggestion
Put ice in the cointainer
Add a little water to the ice
Container has high specific heat capacity
White container

Insulator // low density

Question 8 [Heat]
Suggestion

Reason
Sunlight ray will converge / focus to the tank // absorb more heat

Reflect more light /focus light atf shorter distance// reduce
energy lost

Concave mirror

Radius of curvature is smaller

Black Absorb more heat
Low specific heat capacity The temperature rise up faster
Bigger size Receive/collect more light

Question 9 [Light]

Suggestion

Reason

Convex mirror

The image formed is virtual, upright an diminished

Large diameter

Wider field view

strong

Withstand change in weather / does not break easily
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Less thickness Avoid multiple image formed / clearerimage
At the sharp corner Can reflect the light from opposite direction

Question 10 [Light]

Suggestion Explanations

The refraction index of inner core must be produce total internal reflection when light

bigger than refraction index of outer cladding | travels inside the optical fibre

Buffer coating is proof from water and Hence the fibre is not domage by water and

chemical liquid liquid

A small diameter of optical fibre hence easy to push the body and noft injured the
organ

The density of the fibre must low so that easy to handle

Fibre must be made up by a strong and high so that the endoscope can be used in any

flexibility material situation, small places or not straight line

Question 11 [Electricity]

Suggestion Reason
Attach switch for each lamp To allows each lamp to be switched on and off
independently
Connect the metal fitting lamp to the earth To flows electron (extra) to earth to avoid lethal
wire/cable shock

Voltage across both bulbs is 240 V / if one bulb
blows another bulb can still function.
To ensure the bulbs light up with normall

Parallel

Using only 240 V light bulb

brightness

Step down transformer / adapter Reduce the voltage from 240V fo 12 V.

Question 12 [Electromagnetism]
Suggestion Reason
. Give a greater sensifivity/ can detect small

Soft spring
changes

Small density Small mass / light

Radial magnetic field, create uniform strength of
magnetic field around the coll
To reduce energy loss / Low resistance material

Curve in shape of the magnet

copper coll

of the cail

Place the seismometer in direct contact with to convert very small motions of the earth info

the earth electrical signals

Question 13 [Electromagnetism]
Suggestion Explanations

Material for plastic cup with low density to reduce the mass of the cup.

Speed of rotation of the cup is higher with to produce higher induced current.

small change in wind speed

The surface area and size of the plastic cups Can capture more wind so that it can be

are larger rotated even by slower wind

Use magnet of stronger magnetic field Rate of magnetic flux change is higher to
produced largerinduced current. Hence can
detect small change in wind speed.

Mass of magnet must be small Speed of rotation of the magnet becomes
higher to produced larger induced current

The number of turns of the solenoid wire is The rate of magnetic flux change is higher even

increased with small rotation speed of anemometer.

Hence, can produced larger induced current to
cause larger deflection in the pointer
The wire used for the solenoid must have low Induced current of large magnitude can be
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| resistance

| produced

Question 14 [Electromagnetism]

Suggestion

Explanations

Use strong magnet.

Strong magnet produced strong magnetic field,
when a conductor cutting through a strong
magnetic field, high emf/current will be induced.

Concave poles of magnet.

Concave poles provide a radial field which ensures
the cutting of the magnetic field is always maximum.

Coil with more turns.

More turns mean more conductor cutting through
magnetic field, therefore more emf/current is
induced.

Diameter of wire

Bigger diameter decreases resistance

Speed of rotation

High speed to increase the rate of change of
magnetic induction.

Question 15 [Electronic]

Suggestion Reason
OR gate The gatfe's output is ON if either one sensoris ON
Thermistor Resistance decrease when temperature increase
Base voltage increase, when the temperature
At R1 and R2 increase. Base current flows, collector current flows.

Alarm wiill triggered.

Replace the lamp or at the collector
circuit

It converts the electrical signal into sound energy/
Alarm triggered when collector current flow.

Relay switch

To switch on the alarm which is use a greater voltage

Question 16 [Electronic]

Suggestion Reason
Filament To heat up the cathode
Cathode Emits electrons
Control Grid Controls the number of electrons//

control the brightness of the image
on the screen

Focusing anode

Focuses the electrons into a beam

Accelerating anode

To accelerate electrons to towards the screen

Y-plates

To deflect the electron beam vertically

X-plates

To deflect the electron beam
Horizontally

Question 17 [Radioactivity]

Suggestion

Reason

Use forceps/robot

The distance between the source and the body is far

Wear a mask/goggle

The radiation does not penetrate our eyes

Use a lead box/container with thick
concrete

To prevent radiation leakage to surroundings

Keep the exposure time as short as
possible

The body is not exposed to the radiation for along
fime

Wear a film bandage

To detect the amount of radiation exposed

Put radiation symbol on the storage box

To inform the users of dangerous contents of the box
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Wear coat lined with lead To protect the body from the radiation |

SECTION V : PROBLEM SOLVING (QUANTITATIVE) [ Paper 2 Section C (no.11 & 12) ]

1 (i) impulse = mv —mu
=1.5(-35-40)
=112.5 kg ms-1
(i) Impulsive force =mv-mu = 112.5
t 0.8
=140.625N
2 (i) 200 N
(i) F=900 N = 1000 (2)
F=2900N
3 (i)  v=18x1000=>5ms-1
60 x 60
a=v-u
t
=5-0
10
=0.5ms-2
(i)  F=ma
= (202) (0.5)
=101 N
4 (i)  Spring constant P, k=F=6N
x 12cm
=0.5 Necm-!
Spring constant Q, k=F=3N
X 12cm
=0.75Ncm"!
(i)  We =% kx2 ='(0.5)(0.1)2 = 0.0025 J
5 (i) Buoyant force = weight of the boat
oV g =250 (10)
V= 2500
1000 x 10
V=0.25m3
(ii) Weight of the boat + weight of the load = buoyant force
2500 + Wicad = 1000 (4) (10)
Wioada =40 000 - 2500
=3 7500 N
Mass of load =3 750kg
6 (i) F =500 x 40
=20000N
(i) Resultant force = 20 000 — 800 (10) = 12000 N
(ii) F=ma
a=12000




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 16

800
=15ms?
() F1=F2
Al A2
F2=6x1.2
0.2
=36N
(i) Vi=Va
Arh1 = Aoho
h2=1.2(0.2)
1.2
=0.2cm
() F=pVg
=1020 (2)(10)
=20 400 N

(i) Buoyant Force = weight of the boat + weight of the box
20400 N =15000 + W
W =5 400N

(i) Mass,m = pV
=800 x 0.004
=3.2kg
(iii) Pt =mcO
2 500 (f) = 3.2 (2 000) (130)
t=332.8s

(a) (i) P = atmospheric pressure = 75 cm Hg
(ii) Pgas = 75+ 25 = 100 cm Hg

(o) (i) When the gas is cooled down, the kinetic energy of
the gas decreases, reducing the rate of collision between the gas
molecules and the container, therefore pressure reduced.
(ii) P = atmospheric pressure = 75cm Hg

(iii) Ti=127+273=300K P1=100cmHg P2=75cmHg
TO = 300x75 = 75K
100
(iv) Pressure Law
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(a) Directly proportional

(o) n =

H

h
h =45 =338m
3

1

w

(c) hbecome smaller (hinversely proportional to n)
(d) H=40m, n=1.33

h=40 =30m
1.33

Base appear from the surface = 3.0 + 0.5

= 3.5m
12 A Air
(a) O CCIMNCHCCH
(b) C = 180° - (133°
= 470
(c) n = 1/sin 47°©
= 137
(d) 1.8 = 1/sinC
C = 33.7°
Refractive index will be smaller
13 (i) /f=1/u+1/v
1/-15=1/20+1/v
v=-8.6cm
(i) Magnification = v/u
=8.6/20 =0.43
(iii) virtual, upright and diminished
14 (i) /E=1/v+1/u
1/5="%+1/v
v=-3.33cm
(ii) m =v/u
=3.33/2
=1.67 fimes
15 (i) 4cm
(i) 5 Hz
(i) 20cm s
16 [(a)() R=V=24=380Q
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i) Re+Re =V = 6 =20Q
Re = 20-8 = 120 @ R=V/l=(6-2.4)/0.3
(iv)] P =I2R = (0.3)2(12) = 1.08 W

(b) (i) brighter
(i) brighter
(c) (i) effectiveresistance at the parallel circuit, Rs =4Q ,
Total resistance = 12+ 4=16 Q
V=4x6=15V

16
i) 1=V=26=0375A
R 16
17 | (@) E =12V
b) () E=V+Ir
12=V+(3)1)

VvV =12-3=9V

(€) (i) E=IRs +Ir
12 = 6(1/3 + 1/R) + 6

= 6R+3)T + 6
3R

1 = [3R)
R+3

R+3 =3R
R =15Q

(i) Rs = (1/3+ 1/1.5)1
Rs = 1Q

V=1IRs = (6)(1) = 6V

18 (i) Np = V
Ns Vs
=240 =20
12
Ratio=20:1
(iiyP=1Vv

I=60/12




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 19

=5A
(i) 80=Pox 100
Pi
80=60x100
Ip (240)
lp=0.3125 A
19 (@ Ne = Ve
Ns Vs
4000 = 240
300 Vs
Vs = (300)(240) = 18V
400
(b) (i) P =WV
I =P/l
= % =2A
18
i) R=VY =18 =9Q
I 2
(iii) Efficiency = Po x 100 %
Pi
= 36x100% = 75%
(0.2 x 240)
20 (a) Gravitational Potential Energy >Kinetik Energy >
Electrical Energy
(b) V=05 m=Vp
t
P=E = mgh = Vpgh = (1000)(0.5)(10)(80)
t t t 1
= 4x105W
21 (a) Voltage drop along the transmission line due lost to heat
(o) () 1=P=24=2A
v 12
(i) same
(c) (i) Po=VI=(9)(2) = 18W
Pioss = 24-18 = 6 W
(i) P =12R
R=P/N2=6/22=15Q
22 eV =12 me v2

1.6 X 1019 (3 10) = % (9.0 x 10°31) v2




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 20

| v=327x10"ms

23 () t=8x50x1038s =045
(b) S =wvt = (3x108)(0.4)
2 2
= 6x107m
24 (@) 12V
(b) P = VI = (240)(0.5) = 120 W
Po = 24+24 = 48W
Efficiency = Po_= 48 x 100%
Pi 120
=40 %
25 (a) 6V
(o) (i) 3V
(i) alarm will function because NO > 1V
(c) 500 = Va
4500 6
Va = 6(500) = 0.667V <1V
4500
(d) (i) Whene = 200°C, T=1750
Re =1
1750 5
Ra = 350Q
(i) 1000 = 1
Rr 5
Rr = 5000Q, 6 = 55°C
26 M1>%> %>1/8
3T, = 3X8days= 24 days
(i) 32days=32/8 =4Ty
20 mg-> 10 mg-> 5mg—~> 2.5mg-> 1.25mg
Or
(2)4 X20="5/4 =1.25mg
27 (a)  Mass defect = 209.982 - (205.969 + 4.004)

0.009 u
0.009 x 1.66 x 1027 kg
1.494 x 102 kg

(o) E = mc?
= (1.494 x 102%) (3 x 108)2
= 1.345x 1012

(c) P =E = 1.345x10"2
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t 2x103
= 6.73x 1010 W

SECTION VI : DECISION MAKING [ Paper 2 Section C (no.11 /12)] http://cikguadura.wordpress.com/

Question 1 [Introduction to physics]

Characteristic

Explanation

Smallest 0.1 cm

More sensitive measuring

Range of measurement 0 — 50 cm

Suitable with the size of metal block

Zero erroris O

More accurate, no zero error

Shape of instrument flat and thin

Suitable with the shape of metal block

Smallest 0.1 cm, Range of measurement 0 — 50 cm,
Zero error is 0 and Shape of instrument flat and thin

Question 2 [Forces & Motion]

Characteristic

Explanation

Length of the chain from the bar 210
cm

the frequency of swing oscillations will be higher

Joint of chain to the bar with balll
bearing

Reduce the friction, it can rotate smoothly

Angle of V-shape pillar 400

Increase the stability, low centre of gravity

Soft padded floor

Reduce the impulsive force if the children fall down

M

Length of the chain from the bar 210 cm, Joint of
chain fo the bar with ball bearing, Angle of V-shape
pillar 40° and Soft padded floor.

Question 3 [Forces & Motion]

Characteristic

Explanation

Distance between seat and handle is
far (75cm)

The rider can bend his body to form an aerofoil
shape to reduce the air resistance

Denisity of bicycle's frame is small

Mass of the bicycle will be smaller, lighter

Width of tyres are small (4cm )

Less friction, increase the speed

With gear

Gear act as a simple machine, less energy used

Distance between seat and handle is far




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 22

(75cm ), Density of bicycle's frame is small, Width of
tyres are small (4 cm ) and has gear.

Question 4 [Forces & Motion]

Characteristic

Explanation

Low density

Small mass/light

Many/fewer/very few studs

Gives extra/higher grip

Expansion effect is low

Always fits/Does not loosen when hot.

Ability to stretch is good

Less stress on the feet/
Can be pushed in all directions/
Can walk on uneven surface.

Because it has a low density many studs,low
expansion effect and good ability fo stretch.

Question 5 [Forces & Pressure]

Characteristic

Explanation

Made of concrete

Stronger / Not easy to break
// metal can rust easily

low density

lighter / the structure that hold the tank able to
withstand the weight of tank

thicker wall at the bottom // Diagram

able to withstand the higher pressure at the bottom

height from ground is high

to produce a greater difference in pressure

R Made of concrete, low density,
thicker wall at the bottom, height from ground is high
Question 6 [Heat]
Characteristic Explanation

High specific heat capacity

Can slow down the increase in temperature caused
by friction

High melting point

Does not melt easily

Difficult to compress

Pressure will be transmitted uniformly in all directions /
will not reduce pressure

High degree of

Can withstand great force / does not break easily

S

Because it has high specific heat capacity, high
melting point, difficult to be compressed and has
high degree of hardness of the brake pads

Question 7 [Forces & Pressure]

Characteristic

Explanation

Large fluid container

Enough supply of oil

Small surface area of input piston

Produce high pressure

Qil as fluid

Incompressible

Large surface area of output piston

Produce high force

L

Large fluid container, small surface area of input
piston, oil as fluid and large surface area of output
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piston

Question 8 [Forces & Pressure]

Characteristic

Explanation

Large balloon

To produce bigger buoyant / upthrust // Increase the
volume of the air displaced

Use 2 burners // Many burners

To produce bigger flame // heat up the gasin the
balloon faster

Synthetic nylon

Light-weight, strong and air-proof material

High temperature of the airin the
balloon

Reduce the density /weight of the airin the balloon

Q

Large balloon, use 2 burners / many burners, use
synthetic nylon and has high temperature of the air
in the balloon // or combination of the reasons

Question 9 [Forces & Motion]

Characteristic

Explanation

With ABS

Motorcycle does not stop immediately/ can be
controlled if direction changes/ does not move side
ways / more friction with ABS

Bigger with of tyre

Bigger surface area, better support / low pressure
acts on the tyres/ more friction when breaks.

Smaller mass

Lighter, can move faster / low inertia.

Lower seat height

Lower centre of gravity/ more stable/ safer when
furn

C

It has ABS, bigger width of tyre, smaller mass,
lowest seat height.

Question 10 [Heat]

Characteristic

Explanation

Need safety valve

To release extra steam so that the pressure in the
cooker does not reach a dangerous stage

High thickness of the pot

To withstand high pressure

Low specific heat capacity of the pot

Heats up quickly and food will be cooked faster

High specific heat capacity of the
handle

Heats up slowly and can be held with bare hands

S

It has safety valve, high thickness, low specific heat
capacity of the pot, high specific heat capacity of
the handle.

Question 11 [Heat]

Characteristic

Explanation

Low specific heat capacity of ice
cream box

Easy get cold // becomes cool quickly

Smaller size of ice cream box

Easier fo carry // easy too become cool

Plastic PVC

Poor conductor of heat

Bright colour of outer box

Does not absorb heat from surrounding quickly
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R Low specific heat capacity of ice cream box,
Smaller size of ice cream box, Plastic PVC, Bright
colour of outer box
Question 12 [Heat]
Characteristic Explanation

High specific heat capacity

Able to absorb more heat from the engine with only
slight increase in temperature

Low freezing point

Does not freeze easily and stop the cooling system
from functioning in cold weather

High boiling point

Does not boil easily when it get hot

Low rusting rate on metal

Does not cause the engine parts to rust and become
corroded

has high specific capacity, relatively low freezing
point, relatively high boiling point and low rusting
rate on metal.

Question 13 [Heat]

Characteristic

Explanation

Hollow stopper

Prevent heat lost through conduction

Double layer made of glass

High specific heat capacity

Vacuum in between double layer

Prevent heat loss

Low density material for the casing

Light / reduce mass

S

Has hollow stopper, double layer made of glass,
Vacuum in between double layer, Low density
material for the casing

Question 14 [Light]

Characteristic

Explanation

Concave mirror

Reflected ray is converging

Bulb at principal focus

Reflected ray form a parallel beam

Batteries connected in series

Produces larger current

Copper connecting wire

Low resistance / large current

Q

it has concave mirror, bulb at principal focus,
batteries connected in series and copper
connecting wire

Question 15 [Light]

Characteristic

Explanation

Power of eyepiece :
Low power

Focal lengthis longer // eyepiece must be more
longer focal length than objective lens

Power of objective lens : High power

Focal length is shorter // Objective lens must be more
powerful lens than eyepiece // Objective lens must
be more shorter focal length than eyepiece

Distance betweenlenses : > fo + fe

To produce biggerimage from the eyepiece // to
increase the magnification

Position of the specimen :
fo <u < 2fo

To produce real, inverted and magnified image

M

Focal length of eyepiece is longer than objective




PROJEK X A-PUS SEKOLAH BERASRAMA PENUH 2013 : PHYSICS teacher’s guide | 25

lens, distance between lenses is greater than (fo + fe),
and the position of the specimen is between fo and

2 fO
Question 16 [Forces & Motion]
Characteristic Explanation

Low density Lighter/less massive string, wave travel faster and
frequency higher

High tension High frequency hence high pitch

Smaller length of the string Produce higher frequency
- smaller length of string has low wave length

string material : Steel Produce bright sound/ high corrosion
resistance/Lasting and does not break easily/Prolong
and retain their tone longer

Q it has low density, high tension, smaller length of the

sting and its made of steel.

Question 17 [Forces & Pressure]

Characteristic Explanation
The shape of the wallis thicker at the | To withstand higher pressure at deeper position
base

Material of wall is concrete Strong to withstand stronger wave
Location of harbour is at the bay At the bay the seais more calmer
The wall has opening The diffraction of waves will be occur, the amplitude

of waves become shorter

The shape of the wall is thicker at the base, material
S of wall is concrete, the location of harbouris at the
bay and the wall has opening

Question 18 [Electricity]

Characteristic Explanation

Low density So that the loop will be light

High boiling point So that it can’t easily freeze

High resitivity So that the current high// high heat energy
produced

Low rate of corrosion Can’'t easily rust

T Low density, high boiling point, high resitivity, low rate

of corrosion

Question 19 [Electromagnetism]

Characteristic Explanation

Curved shape Produce radial magnetic field

Soft iron Concentrate magnetic field

Soft spring Can detect small current // more sensitive // can
measured small current

Linear scale Uniform deflection // force produced directly
proportional to current.

T Curved shape, Soft iron , soft spring and linear scale
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Question 20 [Electromagnetism]

Characteristic

Explanation

Step-down transformer

Capable of reducing potential difference / voltage

Ratio20:1//240:12// Np = 4000
furns and Ns = 200 turns

Reduce potential difference 240 Vto 12V

Using four diodes

Full wave rectification.

Using a capacitor.

To smooth out output current // produce output of
steady direct current.

Step-down transformer, Ratiois 20 : 1, Using four
diodes and using a capacitor.

Question 21 [Electronic]

Characteristic

Explanation

- LDR is connected at base circuit

- When intensity of light is low / dark, resistance of
LDR increases / so Voase is large / transistor switched
on

- Terminal positive of batteries is
connected to collector

- So that the transistor is forward biased

- Bulbs are arranged in parallel circuit

- All bulbs are connected to voltage supply of 25V

- Relay switchis used

- So that the secondary circuit will switch on // So
that the electromagnet will switch on the secondary
circuit

- Because LDR is connected at base circuit, terminal
positive of batteries is connected to collector; bulbs
are arranged in parallel circuit and relay switch is
used.

Question 21 [Radioactivity]

Characteristic

Explanation

Solubility in wateris high

Easy to dissolve in water

Half life is short

Hallf life of 8 15 hours is a sufficient time for the worker
to detect the leakage.

Type of radiation is beta

Has medium penetration power

Physical state is liquid

It easy to flow in water

W

Solubility in water is high, half life is 8 days, type of
radiation is beta and the physical state is liquid.

Question 22 [Radioactivity]

Characteristic

Explanation

Graphite

to slow down the fast neutrons produced by the
fission.

Boron / Cadmium

to absorb some of the neutrons // reduce the rate of
the fission reaction.

Heavy water

To absorb heat from the nuclear reaction. // have
high specific heat capacity
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Thick

To prevent leakage of radiation from the reactor core

Graphite,Boron, heavywater and thick wall

SECTION VII : EXPERIMENT [ Paper 3 Section B (No. 3/ 4) ]

http://cikguadura.wordpress.com/

Question 1 [ Force and motion ]

and materials

iv. Arangement
of apparatus

v. Procedure
vi. tabulate data

vii.analyse data

(a) | Inference The mass affects the acceleration
(b) | hypothesis The greater the mass, the smaller the acceleration
i. Aim To investigate the relationship between the mass and the acceleration
(c)
ii. Variables Manipulated variable  :mass. m
Responding variable : acceleration, a
Fixed variable : Mass of the frolley, m
iii. List of A trolley, runway, ticker- timer, ticker-tape, power supply, metre rule and
apparatus wooden block

States the workable arrangement of the apparatus

friction compensated runway

a.c power supply lcad

Set up the apparatus as shown in the diagram.
Use load of F = 0.5 N to pull the trolley down the runway.

States the method of controlling the manipulated variable
Use trolley with the mass, m = 500 g

States the method of measuring the responding variable

Switch on the power supply and release the trolley.

Cut the ficker tape into 5-tick strips and a tape chart for the motion of
the trolley is made.
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V—-Uu
Calculate the acceleration of the using a= t and record the data.

Repeat the experiment at least 4 times

Repeat the experiment by using m = 1000 g, 1500 g, 2000 g and 2500 g

Tabulating of data

Mass, m/ g acceleration , a /cms-2
500
1000
1500
2000
2500
3000

State how data will be analysed
Plot graph of acceleration against Mass
a/cms-2

m/g
Question 2 [ Force and motion ]
(a) | Inference Time for the object to stop oscillate is influenced by its mass
hypothesis The bigger the mass the longer the object oscillate
(b)
(i) Aim To investigate the relationship between mass and period.
(c)

(i) Variables Manipulated: mass
Responding : period
Fixed: Length of hacksaw blade / number of oscillations

(iii) List of Mass balance , stop watch , plasticine , G clamp
apparatus
and
materials

States the workable arrangement of the apparatus

(iv)Arrangement
of apparatus
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(v)Procedure

(vi)tabulate
data

(viijanalyse
data

G clamp

4/

plasticine

hacksaw blade

States the method of controlling the manipulated variable

Plasticine with the mass of 50.0 g is clomped to the end of the hacksaw
blade

States the method of measuring the responding variable

The time for 10 complete oscillations is recorded. The period of oscillation
is calculated

Repeat the experiment at least 4 times

Repeat the previous steps using plasticine of masses 100.0g , 150.0g,
200.0g and 250.0 g.

Mass/g Period of oscillation/s
50.0
100.0
150.0
200.0
250.0

State how data will be analysed

Period of oscillation/s

Mass/g

Question 3 [ Force and Motion ]

Inference

Extension / compression of the spring is affected by the force applied

hypothesis

The greater the force, the longer the Extension / compression
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(c)

(i) Aim

(i) Variables

(iii) List of
apparatus and
materials

(iv)Arrangement
of apparatus

(v)Procedure

(vi)tabulate
data

(vii)analyse data

To investigate the relationship between the Extension / compression of
the spring and the force applied

Manipulated: force / weight of slotted weight
Responding : Extension / compression

Fixed: diameter of the spring

A spring, slotted weight with different mass, metre rule, needle, plasticine

States the workable arrangement of the apparatus

spiral spring

optical pin

slotted weights

metre rule

States the method of controlling the manipulated variable
The inifial reading of the pin I is noted. A 50 g weight is attached.
States the method of measuring the responding variable

The reading of the pin I 1 is record. Calculate the extension of spring x =1/
1—1o.

Repeat the experiment at least 4 times

Repeat the experiment weight 100 g, 150 g, 200 g and 250 g.

Mass . m /g Extension of the spring, x/cm

State how data will be analysed
x/cm

F/N

v

Question 4 [ Force and Pressure ]

()

Inference

The depth of the tyre sink into the ground depends on the mass of the
load.
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hypothesis When the weight/force/mass of the object is greater, the pressure
(b) exerted by the object also greater.
(i) Am To investigate the relationship between weight/force and pressure.
(c)
(i) Variables Manipulated : Weight / Force /mass
Responding : Pressure / depth of the dent
Fixed variable : Height of object released
(iii) List of Plasticine, slotted weights and metre rule.
apparatus and
materials

(iv)Arrangement
of apparatus

(v)Procedure

(vi)tabulate
data

(vii)analyse data

States the workable arrangement of the apparatus

Slotted Weight
Retort :

stand

Metre rule B¥

Plasticine

States the method of controlling the manipulated variable
Plasticine with constant thickness is placed on the table.
Drop a slofted weight of 50 g on the surface of the plasticine.
States the method of measuring the responding variable

Remove the slotted weight and measure the depth,d of the dent on the
plasticine using metre rule.

Repeat the experiment at least 4 times

Plasticine is flattened and the steps are repeated
using slotted weights 100 g, 150 g, 200 g and 250 g.

Mass, m/ g Depth of the dent, d / cm

State how data will be analysed
Depth of the dent, d / cm
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. Massm/g

Question 5 [ Force and Pressure |

(a) | Inference The pressure of liquid is depends on the depth
(b) | hypothesis The pressure of liquid increases as its depth increases.
(i) Aim States the workable arrangement of the apparatus
(c)

To investigate the relationship between the pressure and depth.
(i) Variables State the manipulated variable and the responding variable
Manipulated : Depth, h

Responding : The pressure of liquid, P

(difference of length of the liquid in manometer, y)

State ONE variable that kept constant
Constant:  The density of liquid

(iii) List of Complete list of apparatus and materials
apparatus and Tall beaker, thistle funnel, manometer, metre rule
materials

metre

rubber tubing

(iv)Arrangement measuring e
of apparatus cylinder —_ g T

W E E B

) E,E‘ 4 coloured

— o water

thistle funnel = : 3
rubber membrane A== ]

States the method of controlling the manipulated variable

Set up the apparatus as shown in the diagram.

Immerse the thistle funnel into the water until depth, h = 6.0 cm
(v)Procedure
States the method of measuring the responding variable
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Measure the difference of length of the liquid in manometer, y by using
ametre rule.

Repeat the experiment at least 4 times
Repeat the experiment using h=8.0cm, 10.0cm, 12.0cm and 14.0 cm.

h/ cm difference of length of the liquid in manometer, y / cm
6.0
8.0

10.0
(vi)tabulate 12.0

data 14.0

State how data will be analysed

Analyse the data .
y/ cm

(vii)analyse data

Depth, h/cm
Question 6 [ Force and Pressure |
(a) | Inference The volume of water displacement affects the buoyant force.
hypothesis The greater the volume of water displacement//the more the rod is
(b) immersed the greater the buoyant force / the lower the reading on the
spring balance.
Aim Aim of the experiment:

To investigate the relationship between the volume of water
displacement and the buoyant force.//

To investigate the relationship between weight of water displaced and
thebuoyant force

(i) Variables Manipulated : the volume of water
displacementV// length of rod below the water level

Responding : buoyant force / lost in weight
Constant : the density of water
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(iii) List of Beaker, rod, spring balance, meter ruler, measuring cylinder.
apparatus and
materials

(ivJArrangement | States the workable arrangement of the apparatus
of apparatus

‘|> spring balance

rod

liquid beaker

(v)Procedure | states the method of controlling the manipulated variable
Measure the weight of the rod in the air, Wair
The rod is immersed into water at the depth of 5.0 cm.

States the method of measuring the responding variable
Take the reading of the spring balance, Wwater
Buoyant force = weight in air - weight in water

Repeat the experiment at least 4 times
Repeat the experiment with depth of 6.0 cm, 7.0 cm, 8.0 cm and 9.0 cm

h/cm Buoyant force/N
(vi)tabulate 5.0

data 6.0
7.0

8.0
9.0

State how data will be analysed

Buoyant forceiN

(viijanalyse data

——————— hicm

Question 7 [ Heat ]

| No | 7 | Answer
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(a) | Inference The change in temperature of water depends on its volume / mass
(b) | hypothesis When the volume / mass increases, change in temperature decreases
Aim To investigate the relationship between the volume / mass and rise in
(c) temperature
(i) Variables Manipulated : Mass/volume of water.
Responding : Rise in temperature.
Constant : Time/power supply.
(iii) List of Power supply, immersion heater, connecting wires, beaker, stirrer,
apparatus and thermometer, water, measuring cylinder / balance , heater and stop
materials watch

(ivJArrangement | States the workable arrangement of the apparatus
of apparatus Thermometer

Connecting wire — Stirer

Beaker

| Immersion heater
Fower supply Water

(v)Procedure | States the method of controlling the manipulated variable

20 cm3//g of water is heated by an immersion heater for 5 minutes.
Initial temperature of wateris recorded, T

States the method of measuring the responding variable

Final temperature is recorded after 5 minutes, T2
Change in temperature, Ti -T2 is determined

Repeat the experiment at least 4 times

Repeat step 1 and 2 using 40 cms3, 60 cm3, 80 cm?3 and 100 cm3 of water.

(vi)tabulate Totmm: | Charge
data fon i Tanyp eTabiare
Magig | /'C
20
40
an
=10]
100

(vijanalyse data | syate how data will be analysed

Change in temperature / °C

Volume | em?
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Question 8 [ Heat ]

(a) | Inference fime taken of the water fo change the temperature depends on its
mass/volume
hypothesis The greater the mass/volume, the longer the fime taken to change the
(b) tfemperature
Aim To investigate the relationship between the time taken to increase the
(c) temperature and mass/volume
(i) Variables Manipulated variable : mass/volume

Responding variable : Time taken to increase the temperature by 5°C

Constant variable : Initial temperature/specific heat capacity/
changes in temperature

(iii) List of Power supply, thermometer, beaker, immersion heater, stirrer
apparatus and
materials

(ivJArrangement | States the workable arrangement of the apparatus
of apparatus

lermometer

e

Bekalan || ‘ —+— Bikar
arus elektrik || =

/]
To o Z/
{12 7]

Pemanas rendam
States the method of controlling the manipulated variable

Bekas
polistirena

=1 Pengacau

(v)Procedure

The 20 g of wateris filled in the beaker.
The inifial temperature, 60, of water is recorded.

States the method of measuring the responding variable
The heater is switched on until the water boiled.

The time taken for the water is observed and recorded/
The heat is calculated.
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Repeat the experiment at least 4 times

Repeat with masses of boiling water 40 g, 60 g, 80 gand 100 g

(vi)tabulate Mass, m /g Time taken, t /s

data 20

40

60

80

100

State how data will be analysed

(viijanalyse data Time taken, t /s

mass, m /g
Question 9 [ Heat ]
(a) | Inference Volume of the bubble depends on the pressure of the sea water
(b) | hypothesis The bigger the pressure, the smaller the volume
Aim To investigate the relationship between pressure and volume
(c)
(i) Variables Manipulated variable : pressure, P
Responding variable : volume, V
Fixed variable : temperature, T
(iii) List of Qil reservoir, glass fube with volume scale, pressure gauge, bicycle
apparatus and pump
materials

(ivJArrangement | States the workable arrangement of the apparatus
of apparatus

Volume scale

Glass tube

—Pump

(v)Procedure | States the method of controlling the manipulated variable
Push the piston into the pump until P = 100 KPa

States the method of measuring the responding variable
Record the volume of the airin the capillary tube.

Repeat the experiment at least 4 times
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(vi)tabulate
data

(viijanalyse data

Repeat the experiments with P = 150 KPa, 200 KPa, 250 KPa and300 Kpa.

Volume, 1
Viem™ | v

Pressure.
P/KPa

100
150
200
250
300

State how data will be analysed
P

Question 10 [ Heat ]

(iv)Arrangement
of apparatus

(v)Procedure

(a) | Inference Air pressure depends on the femperature.
(b) | hypothesis The pressure increases as the tfemperature increases.
Aim To study the relationship between the pressure exerted by the air and its
(c) temperature
(i) Variables Manipulated : temperature, T
Responding : pressure, P
Fixed : volume, mass of air
(iii) List of Round bottom flask, big beaker, Bourdon gauge, thermometer, rubber
apparatus and tube, retort stand and bunsen burner.
materials

States the workable arrangement of the apparatus

Rubber tube Thermometer
Tiuh getah Termometer

Retort
stand.

Bourdon
gauge

Water.
Ain

— Round
H bottom flask

States the method of controlling the manipulated variable

The wateris heated until temperature is 40°C. Stir to maintain a uniform
temperature.

States the method of measuring the responding variable
Take the reading of the Bourdon gauge.

Repeat the experiment at least 4 times
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(vi)tabulate
data

(viijanalyse data

Repeat the experiment at temperatures of 50°C, 60 °C, 70 °C and 80 °C.

Temperature, T/ °C Pressure, P /Pa
40
50
60
70
80

State how data will be analysed

Temperature, T/ °C

I » Pressure, P /Pa

Question 11 [heat]

(a)

Inference

State a suitable inference
The volume of gas depend on its temperature

(o)

Hypothesis

State a relevant hypothesis
.The volume of gas increases as its temperature increases

(c)

(H  Aim

State the aim of experiment
To investigate the relationship between the volume of gas and its
temperature.

(ii) Variables

State the manipulated variable and the responding variable
Manipulated : Temperature
Responding : The volume of gas

State ONE variable that kept constant
Mass of gas

List of Apparatus
and material

Complete list of apparatus and materials
Capillary tube, thermometer, water, metre rule and sulphuric acid

Arrangement of apparatus :
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Stirrer

n Rubber
ban l Ruler

’I;Thermnmeter
1T

Capillany
tuhe

=4 Sulphuric
acid
index

'\\‘\T_rapped

alr

lce —

Water—

L/ 1\

State the method of controlling the manipulated variable

1.
2.

State the method of measuring the responding variable

3.

Repeat the experiment at least 4 times

4.

Apparatus is set as shown in the above figure.
Wateris heated to 30°C.

The vertical column of trapped air is measured by using metre rule.

The experiment is repeated using the temperature 40°C, 50°C, 60°C
and 70°C.

Tabulation of data:

Temperature, T (°C) Volume of gas, V (cm3)

30

40

50

60

70

Analyse the data .

Volume of gas

Temperature

Question 12 ( Light )

(a)

Inference

State a suitable inference
The distance of image ( apparent depth ) depend on Depth of water

(o)

Hypothesis

State a relevant hypothesis
The more the depth of water, the more the apparent depth of image.

(c)

(i) Aim

State the aim of experiment
To investigate the relationship between the apparent depth of image
and depth of water.

(ii) Variables

State the manipulated variable and the responding variable
Manipulated : depth of water
Responding : apparent depth of image

State ONE variable that kept constant
Constant : density of liquid

List of Apparatus
and material

Complete list of apparatus and materials
Apparatus : Beaker, Water, Pins, Set of retort stand, meter ruler.
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Arrangemgni of upparatps :

’,{'3\ Observer’s
J;l: eye
Tall ) q t
m IrTlIeerer
AT
Water -~ _ _ ___"|]|¢
________ 4,
S ittt [ |
Apparent —-— = ——— —
. e — — = _— 1
" -1t
L -ﬂl—u* 1 I
Pin 0

State the method of controlling the manipulated variable.
A pinis placed at the base of the beaker.
Another pinis clomped to the retort clamp outside the beaker.
Fill beaker with water to a depth of di = 10 cm.
State the method of measuring the responding variable
Move the pin outside the beaker to obtain the apparent position of the
pinin the beaker.
Measure the position of the pin from the surface of the water to the pin,
hy
Repeat the experiment at least 4 times
Repeat the previous steps by increasing the depth of water : dz, ds, da,
ds..
Determine the corresponding apparent depth, ha, hs, has, hs

Tabulation of data:
Depth of water/ cm Apparent depth/cm

Analyse the data
Apparent depth/cm

Depth of water/ cm

Question 13 [Light]
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Inference State a suitable inference
The image distance/size of image depends on the object distance

(a) | Hypothesis States a relevants hypothesis
The longer the object distance, the smaller the image distance/size of
image

Aim State the aim of experiment
(b) To study the relationship between the object distance and the/image
distance// the height of the image

(Variables State the manipulated variable and the responding variable
(c)
Manipulated variable  : Object distance, u

Responding variable :image distance, v // height of the image
State ONE variable that kept constant

Fixed variable : The power of the lens.

Complete list of apparatus and materials

Convex lens, meter rule, screen, lens holder, object

States the workable arrangement of the apparatus

States the method of controlling the manipulated variable
The object distance is measured to be u = 20.0 cm.
States the method of measuring the responding variable

The image distance // the height of the image that formed on the
screen is measured using the meter rule.

Repeat the experiment at least 4 times

The experiment is repeated by using different values of u =25 cm, 30 cm,
35cm, 40 cm and 45 cm.

Tabulating of data

The object distance, u (cm) | The image distance, v (cm)
20.0
25.0
30.0
35.0
40.0

State how data will be analysed
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Plot graph of object distance against the image distance // the height
of image
Graph of v against u

The image distance // The height of image(cm)

[
»

The object distance, u (cm)

Question 14 [ Waves ]

(a) | Inference State a suitable inference

The distance between two successive positions of clear and loud sound
depends on the distance of the loudspeakers and the position of
technician.

(b) | Hypothesis State a relevant hypothesis

The distance between two successive loud sounds, x, increases when
the distance between the loudspeakers and position of the technician,

D, increases.
(c) | (iii) Aim State the aim of experiment
To investigate the relationship between distance, x, and D.
(ii) Variables State the manipulated variable and the responding variable

Manipulated : Distance between loudspeakers and position of
technician, D

Responding :

Distance between two successive positions of loud sound, x

State ONE variable that kept constant

Distance between the two loudspeakers / frequency of sound wave.
List of Apparatus | Complete list of apparatus and materials

and material Audio signal generator, two (identical) loudspeakers, connecting wires,
metre rule or measuring tape.

Arrangement of apparatus :

Arrangement of apparatus:

Audio Signal Generator

— 0 ) I |
________ ﬂ’ Loudspeaker
i q »,
L= Loud sound
D
X o, . h . .
.‘ " ° Position of technician
L L L

State the method of controlling the manipulated variable
1. The apparatus is set up with the two loudspeakers placed apart at a
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distance , a = 1.0 m as shown in the diagram.
2. The observer will stand at a distance, D = 5 m, from the speakers.
3. The audio generator is switched on and set at a frequency, f = 600 Hz.
4. The observer will move along a parallel straight line at a distance D =
5.0 m from the loudspeakers.

State the method of measuring the responding variable

5. The positions of loud sound that can be heard are marked as L.
6. Distance between 2 successive loud sound, x is measured using a
metre rule and recorded.

Repeat the experiment at least 4 times

7. The experiment is repeated with different values of D whichis 10 m,
15m, 20 m and 25m.

8. All the readings are tabulated.

Tabulation of data:
D (m) x (m)
5

10
15
20
25

Andadlyse the data .

x (m)
I D (m)
Question 15 [ Waves |
(a) | Inference State a suitable inference
The wavelength depends on the depth of water
(o) | Hypothesis State a relevant hypothesis
The depth of waterincreases as the wavelength of water waves
increases.
(c) | (iv) Aim State the aim of experiment

To investigate the relationship between the depth of water and the
wavelength of waterwaves.

(ii) Variables State the manipulated variable and the responding variable
Manipulated : depth of water

Responding : wavelength

State ONE variable that kept constant
Fixed variable: frequency
List of Apparatus | Complete list of apparatus and materials

and material Ripple tank, lamp, motor ,wooden bar , power supply white paper,
protractor ,plane reflector, perspex plate , metre rule and mechanical
stroboscope.

Arrangement of apparatus :
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Perspex
plate

-~ Mechanical
‘A strhoscope

c 5o
Moed T
\.:-F _L\-

White paper __*‘}‘ { i'. ’

(screen)

Plane waterwaies

State the method of controlling the manipulated variable

Apparatus is set as shown in the diagram

The depth of water on a perspex is measured by using a metre rule = di
The power supply is switched on to produce plane waves which
propagafe onto the perspex plate .

State the method of measuring the responding variable

The waves are freeze by a mechanical stroboscope.

The waves are sketched on the screen.

The distance between two successive bright bands is measured by the
mefre rule =x

The wavelength is calculated

Repeat the experiment at least 4 times

The experiment is repeated by increasing the number of perspex plate
to change the depth the water, d2,ds,ds and ds.

Tabulation of data:
d/cm A/ cm

Analyse the data .
A/ cm

d/cm

Question 16 [ Electricity ]

(a) | Inference State a suitable inference
The length of wire influences the resistance.
(o) | Hypothesis State a relevant hypothesis
When the length of wire increases, the resistance also increases.
(c) | (v) Aim State the aim of experiment
To determine the relationship between the length of wire, | with
resistance, R.
(ii) Variables State the manipulated variable and the responding variable
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Manipulated : length of wire, |
Responding : resistance, R

State ONE variable that kept constant
Diameter of wire

List of Apparatus | Complete list of apparatus and materials
and material metre rule, voltmeter, ammeter, dry cell, rheostat, constantan wire

Arrangement of apparatus :

dry cells

switc!: ]Illll=_

i E:heostat

constantan wire
yr

+ .
fv\
voltmeter

State the method of controlling the manipulated variable
Apparatus is set as shown in the above diagram
Measure length of wire, | = 20.0 cm with a metre-rule

State the method of measuring the responding variable

Adjust the rheostate so that current, | = 0.01 A throughout the
experiment.

Use current with smaller value so that the temperature of the constantan
wire is constant.

V
Calculate the resistance, R= —

Voltage, V is obtained from the voltmeter
Current, | is obtained from the ammeter

Repeat the experiment at least 4 times
Repeat the experiment with | = 40.0 cm, 60.0 cm, 80.0 cm, 100.00 cm

Tabulation of data:

Vv
I (cm) V (V) | (A) R= T(Q)

20.0 0.01

40.0 0.01

60.0 0.01

80.0 0.01

100.0 0.01

Analyse the data .
R(Q)
A
» llcm)

Question 17 [ Electricity ]
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(a) | Inference

State a suitable inference
The potential difference across dry cell is depend on the current flow
through the circuit

(b) | Hypothesis

State a relevant hypothesis
The potential difference across dry decreases as current flow through
the circuit increases

() | (vi) Aim

State the aim of experiment
To investigate the relationship between potential difference across dry
cell and the current flow through the circuit

(ii) Variables

State the manipulated variable and the responding variable
Manipulated : current flow through the circuit, |
Responding : potential difference across dry cell, V

State ONE variable that kept constant
No. of dry cell / power supply

List of Apparatus
and material

Complete list of apparatus and materials
Ammeter (0— 1 A), voltmeter (0—5 V), battery holder, 1.5V dry cell,
rheostat, switch, bulb, connecting wires

Arrangement of apparatus :

State the method of controlling the manipulated variable
Apparatus is set as shown in the above diagram.

Switch on the switch.

Adjust the rheostat so that the ammeterreadingis| =0.2 A.
State the method of measuring the responding variable
Take the reading of the voltmeter.

Repeat the experiment at least 4 times

Repeat the experiment with | =0.3 A, 0.4 A, 0.5 Aand 0.6 A.

Tabulation of data:
current flow through the circuit, potential difference across dry
I/ A cel,V/V

Analyse the data .
potential difference across dry cell, V / V

current flow through the circuit, 1 / A

Question 18 [ Electromagnetism ]
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(a) | Inference

State a suitable inference
The brightness of the light depends on the speed of rotation of the
wheel.

(b) | Hypothesis

State a relevant hypothesis

The greater the velocity of the magnet in the coil wire, the greater
magnitude of the induced current.

(When the height of the magnet is higher, its velocity increases)

(c) | (vii) Aim

State the aim of experiment
To identify the relationship between the velocity of the magnet and the
magnitude of the induced current.

(ii) Variables

State the manipulated variable and the responding variable
Manipulated : velocity/ height of magnet
Responding : induced current

State ONE variable that kept constant
no. turns of cail

List of Apparatus
and material

Complete list of apparatus and materials
Bar magnet, a coil of cooper wire, millammeter, meter ruler, connecting
wires

Arrangement of apparatus :

f_-— Metre Rule
8 N -

B Bar magnet

==
b= Wire coil
B <i> e
— :\: "k [ Milliammeter
G \ 1’—".

< o 5
= = \b L‘/L&

State the method of controlling the manipulated variable

The height of bar magnet is adjusted at h =20 cm.

State the method of measuring the responding variable

The bar magnet is dropped into the coil wire. Take the reading of
miliammeter

Repeat the experiment at least 4 times

The steps are repeated forh =30cm, h=40cm, h =50cm and
h=60cm

Tabulation of data:
height of bar magnet, h / m reading of miliammeter, | / mA

Analyse the data .
reading of miliammeter, | / mA

height of bar magnet, h / m

Question 19 [ Electromagnetism ]
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(a)

Inference

State a suitable inference
The number of turns of wire in the secondary coil affects the output
voltage

(o)

Hypothesis

State a relevant hypothesis
The greater the number of turns of wire in the secondary coil, the greater
the output voltage

(c)

(vii) Aim

State the aim of experiment
To investigate the relationship between number of turns of wire in the
secondary coil, Ns and the output voltage, Vs

(ii) Variables

State the manipulated variable and the responding variable
Manipulated : number of turns of wire in secondary coil, Ns
Responding : output voltage, Vs

State ONE variable that kept constant
The number of turns of wire in the primary coil, Np

List of Apparatus
and material

Complete list of apparatus and materials
insulated wire cail, voltmeter, two pieces of soft iron core, ac power
supply, bulb, switch

Arrangement of apparatus :

pnmary
coil (

L
\

secondary cotl

/
A

4 E/,/ { lamp
= %

| S U—

:
T

"

soft iran core

Voltmeter

State the method of controlling the manipulated variable

The set up of the apparatus is as shown in figure above.
100 turns of wire is wound on the secondary coil of a transformer.

State the method of measuring the responding variable

The switch is on and the output voltage is measured by using @
voltmeter.

Repeat the experiment at least 4 times

The experiment is repeated by winding the wire on secondary coil with
200 turns, 300 turns, 400 turns and 500 turns.

Tabulation of data:

Number of turns of wire in secondary coil, Ns | Output voltage, Vs / V

100

200

300

400

500

Analyse the data .
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Output Voltage,Vs / V

—————>  No. of tumns

Question 20 [ Electronic ]

(a) | Inference State a suitable inference
Brightness of the bulb at collector circuit is affected by current in base
current
(b) | Hypothesis State a relevant hypothesis
The larger the input current in a base circuit, the larger the output
current in collector circuit.
(c) | (ix) Aim State the aim of experiment
To investigate the relationship between the collector current and base
current
(ii) Variables State the manipulated variable and the responding variable
Manipulated : base current, Is
Responding : collector current, Ic
State ONE variable that kept constant
Voltage supply, V
List of Apparatus | Complete list of apparatus and materials

and material

npn transistor, 2 batteries, microammeter, miliommeter, rheostat,

connecting wires.

Arrangement of apparatus :

— Battery

R4

Battery T

State the method of controlling the manipulated variable

Circuit is prepared as shown in the above diagram

The rheostat is adjusted until the readings of microammeter for base
current, Is = 25 pA.

State the method of measuring the responding variable

The readings of the miliammeter for collector current, Ic is recorded.
Repeat the experiment at least 4 times

The steps are repeated for the values of microammeter, s = 50,
75,100,125pA.

Tabulation of data:
Base current, Iz uA Collector current, Ic/ mA
25.0
50.0
75.0
100.0
125.0

Analyse the data .
Collector current, Ic/ mA

/]\ Base current, ls/ uA
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SPM FORMAT : Paper 2 Section A[No. 5, 6,7, 8]

SET1 http://cikguadura.wordpress.com/

Question 5 [Pressure In Liquid]
(a) the force acting normally on a unit of surface area
(b) M1 The depth of the water in Diagram 6.1 is higher than in Diagram 6.2

M2 The water spurts out in Diagram 6.1 is at a higher rate than in Diagram 6.2

M3 The water spurts out further in Diagram 6.1 than in Diagram 6.2
(c) M1 The deeper the water, the further the distance of water spurt

M2 The deeper the water, the higher the pressure of the water
(d) As the diver goes deeper the depth of water increases hence pressure increases therefore

he experiences more pain.

Question 6 [Radioactivity]

(a) i) To stabilize the unstable nucleus
ii) The mass before decay is greater than the mass after decay
iii) Change to energy

(
(
(
(iv) E=mc?
(
(

v) The greater the mass defect, the greater the energy release.

Vi) The time taken for the activity of radioactive substance to be reduced to half of it
original activity

(v) Radium-226, Because its half life is shorter than the half life for Carbon-14.

Question 7 [generator]

(a) (i) Mechanical/kinetic energy > electrical energy.
(ii) M1 The coil cut the magnetic flux
M2 produce induce current.
(iii) Fleming Right Hand Rule
(b) (i) Laminated - reduced eddy current
(ii) diode > convert a.ctod.c
(c) Np: Ns = 240:6
=40:1

Question 8 [Gas and Atmospheric Pressure]

(a) Atmospheric pressure is pressure due fo the weight of the air
(b) (i) Gas pressure is larger than atmospheric pressure
(ii) Diagram

(c) (i) 76+ (12-4) =84 cm Hg
(i) P=(13600x 10x0.84) = 114240 Pa / 1.14x 105 Pa
(d) (i) M1 size of the fan is big
M2 it can suck out more air
(ii) M1 diameter of wandis small // 4.0 cm

M2 the speed of airis high / low pressure
(e) Choose vacuum cleaner K
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SET 2 http://cikguadura.wordpress.com/
Question 5 [Forces & Motion]
5. (a) The rate of change of momentum
(b) (i)  Hammer in Diagram 5.2 is harder.

(i) Ceramic in Diagram 5.2 cracks

(i) The time of impact between the hammer and the ceramic in Diagram 5.2 is shorter.
(c) When the surface of hammer harder, the fime of impact is shorter.
(d) (i) When the fime decreases, impulsive force increases.

(i) Coverthe hammer or the ceramic with soft material.

Question é [Pressure in liquid]

6. (a) Pressure is force per unit area
(b) (i) hi > ha
(ii) X1 > X2
(i) the higher the pressure, the higher the horizontal distance
(iv)  the higher the depth, the higher the pressure
(c) density of liquid and gravitational acceleration, g.

Question 7 [Electromagnetism : motor]

(a) (i) D.C motor

(ii) Reverse the direction of current in the oil every half cycle so the coil will continue
rotate in same direction.

(b) (i) & (i)
force
e S R Lbeinl U
o~ /’z"' _"‘:‘\-.
[~ -~ H\ v, == \\ N
‘\.H\ o~ P - -
NN R
k-l - ~
l"-__-h.-_—‘_“-‘r l‘\\‘-
' force
(iii) By Increasing :
1. current
2. number of turn
3. strength of magnet
(c) Use curve magnet to produce radial magnetic field hence it will increase the magnetic
field.
Question 8 [Force and Motion]
(a) The ability fo do work
(b) Write all the answers correclty 2 marks
Any one or two answers correct 1 mark
1 2 3 4 5 6 Average
5.4 5.5 5.6 6.1 6.3 6.5 5.9
5.8 6.0 6.5 6.9 7.7 8.5 6.9
6.1 6.2 6.0 6.1 6.1 6.1 6.1
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(c) (i) M1 Correct substitution
(48)(10)(3)
M2 Correct answer and correct unit
1440 J
(ii) M1 State substitution
1440
59
M2 Correct answer
244 W
(d) (i) M1 State the choice correctly with reason
A
M2 State the correctly with reason
shortest time taken
(ii) M1 C
M2 Time is consistent over a longer period
(e) State the reason correctly

Longest average time/fime is not consistent/time increases with each run

SET 3 http://cikguadura.wordpress.com/
Question 5 [Forces and Motion]
(a) Gravitational force
(b) (i) the mass of the slofted weight in Diagram 5.1 is smaller

(ii) the net forces acting on the systems on the table in Diagram 5.1 is smaller
(iii) the acceleration of the 3 kg load move on the table in Diagram 5.1 is smaller

(c) when the net forces increases, the acceleration of the load increases
(d) (i) the net force for the systems in Diagram 5.3 is bigger
(ii) the acceleration of the load in Diagram 5.3 is bigger
(iii) In Diagram 5.3, the weight of the object is not acted perpendicular to the direction
of the motion of the object, so the net force increases.

Question 6 [Forces and Pressure]
(a) the force acting normally on a unit of surface area

(b) (i) the level of the apple in the oil is deeper
(ii) the volume of liquid displaced by the apple in the oil is bigger
(iii) the density of ail is smaller

(c) (i) when the density of the liquid increases, the volume of liquid displaced decreases
(ii) same

(d) Archimedes’ principle

(e) water is pump out from the ballast tank // airis pump into the ballast tank, fo reduce the

weight of submarine, then the submarine will rise up because buoyant force bigger than
weight. It will float when buoyant force = weight of submarine

Question 7 [Waves]

(a)(i) | Transverse wave // mechanical wave
(a)(ii) | The gap is bigger than the wavelength

b smaller amplitude

same wavelength

made of concrete

because concrete is strong

make many holes on the wall
diffraction // spread of energy

The wateris shallow

load and unload by using small boats

(c)i)
(c)ii)

(d)

SNENENENENENENAN
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Question 8 [Electronic]

(a) Convert AC to DC

(b) (i) Four diode
Reason: full wave rectifcation
(ii) With capacitor

Reason: smoother the current

(c) Circuit R
(d) Allows current to flow in only one direction
(e) (i) T=4x0.02=0.085s

(ii) f=1/0.08

=12.5Hz

(iif) no change in amplitude, Half period
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SPM FORMAT : Paper 2 Section B[No. 9/ 10] http://cikguadura.wordpress.com/

Question 1 [Gas laws : Pressure Law]

9.a.i | the degree of hotness or coldness of an object 1
9.a.ii | M1 the temperature of gas in Diagram 9.2 is bigger // vice versa
M2 the volume of gas is same
M3 the reading of Pressure Gauge in Diagram 9.2 is bigger // vice versa 5
M4 when the temperature of gas increases, the reading of pressure gauge/gas
pressure increases.
M5 Pressure Law
9.b | M1 when heat is supplied to airinside the ping-pong ball, the kinetic energy of air
particle increases, so the temperature of airinside ping-pong ball increases
M2 The rate of collision between molecules and wall of the ball will increase so the
pressure will increase, 4
M3 the ball will expand, so the volume will increase
M4 when the volume increased, area of collision increased, so lastly the pressure will
remain the same (air pressure = atmospheric pressure)
9.c
Suggestion Reason
Thickness of the pot is high to withstand high pressure
specific heat capacity of the pot is low heats up quickly and food will be cooked
faster
specific heat capacity of the handle is heats up slowly and can be held with bare 10
high hands
Have lid To trap hot airin the pot, so the pressure
can be increased
safety valve is needed fo releases exira steam so that the pressure
is the cooker does not reach a
dangerous stage
TOTAL | 20
Question 2 [Archimedes’ Principle]
9.a | Gravitational force 1
9.b.i | M1 the total weight of the boys in Diagram 9.2 is bigger // vice versa
M2 the volume of water displaced in Diagram 9.2 is bigger // vice versa 3
M3 the buoyant force in Diagram 9.2 is bigger is bigger // vice versa
9.b.ii | M1 when the volume of water displaced increases, the buoyant force increases
M2 when the weight of water displaced increases, the buoyant forces increases // 2
weight of water displaced = buoyant force
9.b.ii | Archimedes’ principle 1
9.c | M1 when the apple falls into water, buoyant force increases when volume of water
displaced increase
M2 buoyant force > weight of block // density of apple < density of water 4
M3 buoyant force push the apple upward
M4 buoyant force = weight of the apple when the apple float
9.d
Suggestion Reason
Strong material Can withstand great force
Low density material Light weight 10
Two stage plimsoll line Save in fresh and salt water
Big size Can place more goods
Aerodynamic shape Reduce water friction
TOTAL | 20
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Question 3 [Electricity]

10.a | Energy dissipated by the bulb is 24 Joule of energy per unit second when the bulb is :
connected to 9 V of dry cell.
10.b.i | Electrical energy - light energy + heat energy 1
10.b.ii | M1 the brightness of the bulb in Diagram 10.2 is bigger
M2 the amount of current flow in Diagram 10.2 is bigger
M3 the internal resistance in Diagram 10.2 is smaller 5
M4 when the amount of current flow increases, the brightness of the bulb increases
M5 when the infernal resistance increases, the brightness of the bulb decreases
10.c | M1 8 dry cells are arranged in series so the total internal resistance is
8x0.5=4Q 3
M2 Current flow, | =V/R=12/4=3 A
M3 Small current cannot start the engine
10.d
Suggestion Reason
Use fluorescent lamp Consume less power and economic
Use more efficient fluorescent lamp It brightens the room more clear //
prevent wastage //
Helps the temperature in the room to be
not too hot due to less energy loss in form 10
of heat energy
Fuses should be connected to the To prevent overheating of lamps might
fluorescent lamp cause the fluorescent lamp to blow out
Increase the number of lamp brighter
More lamp are arrange in parallel If one lamp blows the rest are sfill
functioning

TOTAL | 20
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SPM FORMAT : Paper 2 Section C [ No. 11/ 12] http://cikguadura.wordpress.com/

Question 1 [Gas laws : Pressure Law]

1| (a)(i) | Focal point is a point which incident parallel rays converge after refracted 1
through alens
(ii) 4

S
V

M1- place object correctly

M2- draw two rays refracted out
M3- two rays diverge to form image
M4-image

(o) Characteristic Reason

Type of the Projection lens : convex Can produce real image
Surface of the reflector: black Can absorb heat

Power of the bulb: high Can produce bright light
Distance between LCD fo the screen: far Can produce large image
Ris chosen because it uses convex lens, has black surface, high bullb
power and far from the screen.

NNDNDNDN

(c)i)
1=1+1 v = -15¢cm, 1
f u v
11 (1
10 (—15 !
u=sécm 1
(ii) v = hi
U ho
15%x 3 1
hi =
6
1
= 7.5cm

Total 20
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Question 2 [Waves]

(a) Reflection of waves 1
Radio waves Sound waves
Transverse longitudinal
(b) Can fravel without medium Need medium to fravel 4
Have long wavelength Short wavelength
Any 2 comparison
Characteristic Reason
longitudinal Because sonaris a sound waves 2
High frequency Has high energy//can penetrate deeper 5
5 info the sea
(c) High speed Can fravel faster 5
High penetrating power Can penetrate through medium easily
The most suitable wavesis S | Because the waves is longitudinal,high 5
frequency high penetrating power and
has high speed 5
d=vt/2 1
(d) (i) = (1500x1)/(2x 15) 1
= 50m 1
(i) -to detect the depth of seabed 1
-to detect the condition of baby in the womb 1
20
vestion 3 [Electrici
(a)(i) | To control resistance / electric current 1
(ii) Electrical energy to heat energy to light energy 1
1
(i) \‘ )
1
‘—U \
Length of wire decreases
(b) Resistance decreases 1
Current increase [Max 2 marks] 1
=P
\ 1
. =3
@ | |
3 =05A
Totall =0.5x2=1A 1
E= Vit
(ii) =6x0.5x60 1
=180J 1
Aspect Reasoning
P step up, Q step down P to increase voltage, Q to decrease
voltage to consumer 2
Big Diameter Reduce resistance
(d) Current with high voltage Small current flows //
Reduced power/ heat loss 2
Cable on pylon Safety reason 2
L is chosen P step up Q step down, Big Diameter, 2
Current with high voltage, Cable on pylon 2
Total 20
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Question 4 [Radioactivity]

4 | (a) Unstable isotope 1

(b) When the water level is high, radioactive rays pass through the water
Water absorbs part of the radiation

Detector shows reading decreases

Detector activates the outlet valve controller to open the outlet valve

(c) Aspect Reasoning
High Much higher than the background radiation 2
Beta High penetrating power and less dangerous to the user
Long Canlast longer / no need to change often 2
High Always in solid state which is easier to handle
State most suitable choice of radioisotope and justification 2
correctly
High inifial activity, emission of beta particle with long half-life, 2
R | and changes from solid to liquid at 1538 °C.
2

d)(i | 83-35// 48 ]

(

)

(ii) krypton 1
i) | 8Br— BKr+ Je

ﬁ /] 4 // 4 decays by showing 4 arrows in the substitution 1

24 counts per minute
Total 20
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SPM FORMAT : Paper 3 Section A[No.1/2] http://cikguadura.wordpress.com/
SET 1

Question 1 [Forces & Motion]

(a) (i) mass of plasticine, m
(ii) time for 10 oscillations, t
(iif) distance from the plasticine ball to the clamp

(b)
m/g fi/s t2/s faverage / S T/s T2 /52
10.0 4.0 4.2 4.1 0.41 0.17
20.0 5.4 5.2 5.3 0.53 0.28
30.0 6.8 7.0 6.9 0.69 0.48
40.0 8.0 8.2 8.1 0.81 0.66
50.0 8.8 9.0 8.9 0.89 0.79

(d) T2is directly proportional to m.

Question 2 [Electricity]

1
(a) (i) R is directly proportional to d—z // Risinversely proportional to d2

1
(il d=0.20mm , d_2:25 R=33Q

(b) (i) m= 60-0
45-0
= 1.3333 Q mm?
i) pe nRd?
41
R= 4pl
T2
m = 4pl
T
(iii) 1.333 Q mm2 = 4p (1000 mm)
T
o = 1.0469 x103 Q mm
=1.0469 X106Qm
() pe nRd?
41
TR(0.0002%?
1.0469 = ————
4(2)
R = 42.655 ()
(d) The connection of the wires should be fasten to ensure the resistance in the circuit

unchanged.
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SET 2 http://cikguadura.wordpress.com/

Question 1 [Heat]

1. (q)
(i) Temperature / ©
(ii) Length / £
(iii) Pressure of the trapped air / diameter of the capillary fube
(b) (i) Top section of the meniscus
(ii) -© and ! shownin the table
- State the © and £ units of correctly
- All values of { are correct
- The values of & are consistent to one decimal point. Tm
6/°C £ /cm
0 7.1
20 7.6
30 7.9
40 8.1
50 8.4
60 8.7
70 9.0
(c) A. Show f onthe Y axis and 8 on X axis
B. State the units of the variables correctly v
C. Both axes are marked with uniform scale v
D. All 7 points are plotted correctly V¥
E. Best straight line is drawn v
F. - Show the minimum size of graph
-afleast 5x4 (2cmx2cm ) square
- counted from the origin until the furthest point.
Score
Number of ticks Score
7 5
5-6 4
3-4 3
2 2
1 1

(d)  tincreases linearly with 6

(e)  The capillary tube and the ruler scale must be parallel //
trapped air column must always be below the water level.
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Question 2 [Light

2(a)() 1 . , ,
— increases linearly with u.
m
(ii) Show working on graph
1
— =15
m
m =0.67
(iii) . 3.5-0
Gradient=———
45-10
=0.Tcm!
Show working on graph
bfi) 1 1
—=(=)u-1
m f
1 .
— =Gradient
f
(ii) 1
—=0.Icm™*
f
f=10cm
(c) The object, the optical centre of the lens and the screen must lie on the principal axis of

the lens.
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SET3 http://cikguadura.wordpress.com/
Question 1 [Electronic]
(a) For the experiment described identify
(i) the manipulated variable : base current, Ip
(ii) the responding variable . collector current, Ic
(iii) the fixed variable : The power supply
(b)
Is/pA le/mA
10 0.8
20 1.6
30 2.4
40 3.1
50 3.9
60 4.8
(c) A. Show Ic onthe Y axis and s on X axis v
B. State the units of the variables corectly v
C. Both axes are marked with uniform scale v
D. All 6 points are plotted correctly Vv
E. Best straight line is drawn
F. - Show the minimum size of graph v
-atleast 5x4 (2cm x2cm ) square
- counted from the origin until the furthest point.
Score
Number of ticks Score
7 5
5-6 4
3-4 3
2 2
1 1
(d) lcis directly proportional to s

Question 2 [Forces & Motion / Waves]

(a) k decreases

1
b i —=09 ,12=45
(b) (i) ”

T=21213s

(ii) gradient= 3.7-0

0.8-0
= 4.625kg
m
iy — T?=4x®—
k
Gradient =4 Tcz m
4.625 = 4T m
m=0.1172 kg

(c) Unchanged



