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1 Pressure can be determined using the following formula:

P = F A
F = m a

where  P= pressure (pascal, Pa)      A = area (m2)       m = mass (kg)

      F = force (newtons, N)          a = acceleration ( 2s

m )

The unit, pascal, is equivalent  to
A

sm

kg B
kgm

s2 C
mkgs2

1 D
ms

kg
2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig. 2

Jenny released the can and it rolled freely down the ramp without slipping. What 
would she observe on the paper made by the marker pen?
A The dots get farther apart.
B The dots get closer together.
C The dots gets closer then further apart.
D The dots are equidistant from each other.

3 Trolley X and trolley Y are joined together by a stretched spring. Trolley X has 
twice the mass of trolley Y. When the trolleys are released, the acceleration of X is 
1.0 m s-2 to the right.

What is the initial acceleration of trolley Y to the left?
A 0.5 m s-2 B 1.0 m s-2 C 2.0 m s-2 D 4.0 m s-2

metal can with marker pen inside

paper

wooden ramp

Y
X
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4 Three objects are cut from the same big sheet of metal. They have the same 
volume but different shapes.

Which of the following statements is true?
A They have different mass and position of C.G.
B They have different mass but same position of C.G.
C They have the same mass and position of C.G.
D They have the same mass but different position of C.G.

5 The diagram below shows two immiscible liquids, P & Q, which have been poured 
into a manometer which is exposed to the atmosphere at the top of both arms.

What is the ratio of the density of Liquid Q to Liquid P?
A 3:5 B 5:8 C 5:3 D 8:3

6 The diagram below shows a uniform metre ruler with a weight of 10 N, under the 
action of a vertical force of 30.0 N.

At what mark must a fulcrum be placed to hold the ruler in equilibrium?

A 12.5 cm B 16.7 cm C 25.0 cm D 37.5 cm

0 cm 100 cm

30.0 N

disc square L- shape
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7 Which of the following objects has the least inertia?
A A robot of weight 300 N travelling on the Moon.
B A robot of weight 300 N travelling on Earth.
C A stationary rock of mass 150 kg on the Moon.
D A stationary rock of mass 150 kg on Earth.

8 The diagram shows a simple mercury barometer.

When the atmospheric pressure increases, which distance increases?
A VW B XY C YZ D WX

9 A ball, which weighs 2 N, is moved up a slope from X to Y, by applying a force of 3 
N as shown in the diagram below.

Assuming no energy is lost to the surrounding, what is the gain in kinetic energy, 
gain in gravitational potential energy and work done on the ball?

Kinetic Energy Gravitational Potential Energy Work Done
A 6 J 6 J 6 J
B 6 J 9 J 6 J
C 15 J 6 J 15 J
D 9 J 6 J 15 J

10 A powerful fan uses a 50 W battery. The fan generates 20 J of heat every second 
as its motor turns. 

What is the efficiency of this fan?
A 28.6 % B 40.0 % C 60.0 % D 250 %

5 m3 m

4 m

3 N

X

Y
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11 Which gives the states of matter in which molecules, at a given temperature, have 
the smallest spacing between them and move at the lowest speed?

Smallest spacing between molecules Molecules have the lowest speed
A Solid Solid
B Liquid Solid
C Solid Liquid
D Liquid Liquid

12 Which of these examples has the wrong type of heat transfer associated with it?

Example Type of heat transfer
A Heat from flame to flying pan Conduction
B Sunlight warming the interior of a car Convection
C Cooling a cup of coffee with a steel spoon Conduction
D Heat from burning logs to person beside fire place Convection

The graph below shows the changes in temperature of a 400 g solid when it is heated by 
a heater with a rating of 80 W. Use it to answer questions 13 to 15.

13 Which of the following statements show a difference between heat and 
temperature. 

A When 80 W of heat is supplied, the temperature reached 80 C.
B Heat has a SI unit in Kelvin while temperature SI unit is in C
C Heat increases when temperature increases.
D Heat remains constant regardless whether temperature changes.

14 Assuming there is negligible energy loss to the surroundings, what is the specific 
heat capacity of the liquid?
A 10 J/kg C B 160 J/kg C C 240 J/kg C D 1160 J/kg C
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15 Assuming there is negligible energy loss to the surroundings, what is the specific 
latent heat of fusion of the solid? 
A 10 J/kg B 167 J/kg C 200 J/kg D 10000 J/kg

16 The graph shows the vertical displacement of an object floating on water as a wave 
passes through the water.

What is the frequency of the wave?

A 10 Hz B 20 Hz C 50 Hz D 100 Hz

17 A plane mirror 1.5 m in length is hung on a vertical wall with its bottom 1.0 m
above ground. A boy with his eyes 1.2 m above ground looks into the mirror to
see the image of himself.

What length of himself (below his eyes) can be seen in the mirror?

A 0.4 m B 0.8 m C 1.0 m D 2.0 m

18 A ray of light enters a prism made of material X and travels along the path as 
shown in the figure below.

What is the refractive index of the material X?
A 0.50 D 2.00B 1.20 C 1.50 
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19 Three objects, P, Q and R, are viewed through a plane mirror as shown. An 
obstacle moves towards the mirror as indicated by the arrow.

Which image will disappear first and which image will disappear last?
disappears first disappears last

A P Q
B P R
C Q R
D R Q

20 A light ray passes through three media of refractive indices η1, η2 and η3
respectively. 

Given that 1 > 3 > 2, which of the following is correct?

A η1 > η2 > η3 B η2 > η1 > η3 C η1 > η3 > η2 D η2 > η3 > η1

medium 1
η1

medium 2
η2

medium 3
η3

1

3

2
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21 Three rays of light fall on a converging lens as shown.

Which diagram shows the path of the rays after passing through the lens?

A B

C D

22 A student arranges an illuminated object, a lens and a screen such that the size of 
the image is twice that of the object. Keeping the distance between the screen and 
the illuminated object fixed, he exchanges the position of the screen and the 
illuminated object.

What would be observed on the screen?
A A blurred, magnified image.
B A blurred, diminished image.
C A sharp image twice the size of the object.
D A sharp image half the size of the object.
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23 Which of the following graphs about electromagnetic waves travelling in vacuum 
is/are correct? 

A I only B I and II only C II and III only D I, II and III

24 The diagram shows the main sections of the electromagnetic spectrum in order of 
increasing frequency. Some of the sections are labelled. The section R has a 
frequency just below that of light.

Which application uses the section R?
A Sterilisation
B Satellite television
C Bread toaster
D Laser pointer

25 The set-up shown in the diagram below consists of an oscilloscope and a speaker 
that emits a sound wave with frequency 1000 Hz. A microphone placed 1.00 m 
from the speaker detects the sound emitted by the speaker. A waveform is 
observed on the oscilloscope representing the sound emitted.

The speaker is then moved to a distance 0.5 m towards the microphone and a new 
waveform is observed on the oscilloscope. Compared to the earlier waveform, this 
new waveform has a greater ___________.

A speed B amplitude C frequency D wavelength

oscilloscope

microphone speaker
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26 Fig. 26.1 is a full-scale diagram that shows air particles at their equilibrium 
positions (represented by dotted lines). When a sound wave passes, particles are 
displaced into new positions shown in Fig. 26.2. Q represents a particle.

Which of the following statements is false?
A Point Q is the centre of a rarefaction.
B Particles next to Q are moving in opposite direction.
C The amplitude of the wave is 1.0 cm.
D The wavelength of the wave is 10.3cm

27 Which of the following diagrams correctly shows the uniform electric field between 
two charged parallel metal plates?

Fig. 26.1

Fig. 26.2
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28 Two uncharged metal spheres P and Q are placed together with a thick cardboard 
inserted between them. Both spheres are supported by insulating stands and Q is
earthed with a wire.

A negatively-charged rod is brought near the spheres as shown.
What would be the distribution of charges on spheres P and Q when the wire is 
removed followed by the charged rod?

P Q
A negative positive
B negative neutral
C neutral positive
D neutral neutral

Refer to the following information for Questions 29 and 30.
The graph below shows how the current in a lamp and a resistor varies with the 
potential difference applied.

The lamp and the resistor are connected in series as shown below, and the ammeter 
reading is 0.6 A.
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29 Determine the e.m.f. of the circuit.

A 2.0 V B 11.0 V C 13.0 V D 15.0 V

30 Determine the resistance of the resistor.

A 0.046 B 0.091 C 11.0 D 22.0

31 The diagram shows an experimental set-up of an electric circuit to determine the 
resistance of a bulb.

Which one of the following shows the correct circuit diagram?
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32 In the circuit shown, R1 and R2 are identical resistors.

Which of the following changes to the electrical components X and Y will decrease 
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light intensity on Y.
B Immerse X in a beaker of ice water and increase the light intensity on Y.
C Immerse X in a beaker of hot water and decrease the light intensity on Y.
D Immerse X in a beaker of hot water and increase the light intensity on Y.

33 In a 3-pin plug of a vacuum cleaner, the fuse is missing.  
Which of the following statement is correct? 
A The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be live.
B The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be safe to handle because the current will flow to earth.
C The vacuum cleaner, once turned on, will shut down at once.

D The vacuum cleaner cannot be turned on.

34 Three identical lamps X, Y and Z are connected in a circuit as shown below.

What will happen to the brightness of the lamps if the resistance of the rheostat is 
increased?

X Y Z
A Brighter dimmer dimmer
B brighter brighter dimmer
C dimmer brighter dimmer
D dimmer brighter brighter

Y

R2X

R1

X

Z

Y
● ●
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35 A student carries out four tests with a magnet.

Which result shown is not correct?

arrangement Result

A Attracts

B attracts

C repel

D no effect

36 A brass rod is arranged in a north-south direction and plotting compasses are placed 
at each of it ends. 

Which diagram shows the positions of the needles of the plotting compasses? 

S   magnet      N S   magnet      N

S   magnet      N iron bar

N magnet  S iron bar

N magnet  S copper bar

245



15   GMS(S)/Physics/P1/Prelim2018/4E

37 P and Q represents two parallel, straight, wires carrying currents. P and Q exert 
force on each other. Which arrow shows the force on Q? 

38 Three wires P, Q and R are each carrying a current of 1 A in the direction as shown 
in the diagram below.

What are the directions of forces acting on the three wires?

Wire P Wire Q Wire R
A left left left
B right left right
C left right left
D right right right

39 The figure below shows an ideal transformer with the secondary coil connected to 
a 40 load.

What is the current in the primary coil?
A 0.38 A B 1.5 A C 2.7 A D 6.0 A

246



16   GMS(S)/Physics/P1/Prelim2018/4E

40 The diagrams show a simple a.c. generator and the graph illustrating the waveform of the 
e.m.f. output of the a.c. generator.

Which of the following diagrams correctly shows the plane of the armature coil of the 
generator, as viewed along the axle from the position of the slip rings, at time intervals
denoted by t1, t2 and t3 on the graph?

END OF PAPER 1
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Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows a virtual image I formed by a converging lens from an object of 
height 1.0 cm.

Fig. 1.1

(a) On Fig. 1.1 above, draw rays to determine

(i) the position of the object, Label the object O.

(ii) the focal length of the lens.

focal length = …………………… [2]
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(b) Fig. 1.2 shows a light ray travelling in the converging lens of refractive index 1.5.
The diagram is not drawn to scale.

Fig. 1.2

Calculate the critical angle and explain the behaviour of the light after it is 
incident to the surface P.

………………………………………………………………………………………

………………………………………………………………………………………
[2]

(c) State a use of a component of the electromagnetic spectrum with the smallest
wavelength and describe the effect of absorbing this electromagnetic wave.

………………………………………………………………………………………

………………………………………………………………………………………
[2]
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2 The speed of an ultrasound in air is 340 m/s.

(a) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
and 5 seconds after the ultrasound was produced.

Fig. 2.1

[1]

(b) On Fig. 2.2, draw the graph of distance travelled against time for the
ultrasound wave.

Fig. 2.2

[3]

(c) State and describe which type of wave is ultrasound.

………………………………………………………………………………………

……………………………………………………………………………………… [1]

(d) Explain what is wavelength and state the maximum wavelength of the
ultrasound.
………………………………………………………………………………………

……………………………………………………………………………………… [3]
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3 In Experiment one, two blocks of mass 5 kg and 10 kg were attached and pulled 
across a rough ground in the direction shown in Fig. 2.1.

Fig. 2.1

The experiment is then repeated on the same surface but with a different pulling 
force. The changes in velocities of the blocks for both experiments were measured 
and tabulated in Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiment Two
1 4 5
2 8 5
3 12 5
4 16 5
5 20 5

Fig. 2.2

(a) Using the values in Experiment One as shown in Fig. 2.2, calculate the:
(i) acceleration of the blocks.

acceleration = …………………… [2]

(ii) tension in the string given that the friction between the ground and block
X is 3.0 N.

tension = …………………… [2]

(iii) magnitude of the pulling force, F.

pulling force, F = …………………… [2]

Block X
5 kg

Block Y
10 kg

  String Pulling
Force, F
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(b) In terms of forces, explain why the velocity of the blocks in Experiment One
changes over time but remains unchanged in Experiment Two.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… [2]

4 Fig. 4.1 shows a rectangular block of wood on a flat, rough horizontal board.

Fig. 4.1

The block is pushed at the top, as shown in Fig. 4.1, and it tilts to the right.

(a) On the front face of the block, draw the line that will be vertical at the instant
before the block topples over. [1]

(b) Use the protractor shown on Fig. 4.1 to measure the angle through which the
block tilts before it topples over.

angle = …………………… [1]
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(c) The block is put back on the board, as in Fig. 4.1. This time, instead of the
block being pushed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the
block topples over.

angle = …………………… [1]

(d) Explain, in terms of C.G. and stability, how your answer to (c) might differ if
the procedure is repeated after the height of the block is reduced.

............................................................................................................................

............................................................................................................................ [2]

5 (a) The principle of conservation of energy states that energy can neither be 
created nor destroyed. What, then, does happen to the energy supplied to a 
device such as a motor or a television?

..........................................................................................................................

.......................................................................................................................... [1]

(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.

Fig. 5.1
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(i) From the information on Fig. 5.1, find the total energy provided for the viewer
to see and hear the television during this programme.

energy = …………………… [1]

(ii) Suggest what happens to the rest of the energy supplied.

..........................................................................................................................

.......................................................................................................................... [1]

(iii) Calculate how much energy is involved in (b)(ii).

energy = …………………… [1]

(iv) Calculate and comment on the efficiency of the television.

..........................................................................................................................

.......................................................................................................................... [2]

6 Fig. 6.1 shows an evaporative cooler, which is a device that cools air through the 
continuous evaporation of water. Air is cooled by being blown past a cooling pad 
containing water. The cooling pad is wet by a pump which pumps water up to the top of 
the pad, from where it trickles down.

Fig. 6.1
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(a) In terms of kinetic model of matter, explain how continuous evaporation of
the water causes the air flowing past the cooling pad to be cooled.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(b) Explain whether such evaporative cooling system is more effective in dry
or humid atmospheres.

………………………………………………………………………………………

………………………………………………………………………………………
[1]

(c) Suggest one modification that can be made to the design of the evaporative
cooler such that the rate of cooling increases.

………………………………………………………………………………………

……………………………………………………………………………………… [1]
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7 Two metal saucepans contain the same mass of hot water at the same initial 
temperature. Pan A is white and pan B is black, but otherwise the two saucepans are 
identical. Both saucepans are uncovered and cool under the same conditions. The 
cooling curves for the two saucepans are shown in Fig. 7.1.

Fig. 7.1
(a) Explain why pan B cools faster than pan A.

.............................................................................................................................

............................................................................................................................. [1]

(b) Describe and explain how Fig. 7.1 is different when the pans are covered and
the experiment is repeated.

.............................................................................................................................

.............................................................................................................................

............................................................................................................................. [2]

(c) Explain what is meant by the specific heat capacity of water is 4200 J/(kg °C).

.............................................................................................................................

............................................................................................................................. [1]
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(d) The specific heat capacity of water is very high. Suggest one disadvantage of
this when water is used for cooking.

.............................................................................................................................

............................................................................................................................. [1]

(e) The water in pan A cools for 8 minutes, as shown in Fig. 7.1. During this time,
the water loses an average of 9000 J of thermal energy per minute.
(i) Calculate the mass of water in pan A.

mass = ……………………

(ii) The mass of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes.

loss of thermal energy = …………………… [3]
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8 A teacher demonstrates magnetic screening. When a magnet is placed near a small 
cardboard box, paper clips on the other side of the box are picked up, as shown in Fig. 
8.1. When a small piece of soft iron is placed inside the box as shown in Fig. 8.2, the 
paper clips fall off. Magnetic field lines in each diagram are shown as thin lines.

  Fig. 8.1  Fig. 8.2

(a) On Fig. 8.1, mark an arrow on each of the magnetic field lines to show its
direction.

[1]

(b) Explain why placing the soft iron in the box causes the paper clips to fall off.

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
[2]
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9 The apparatus in Fig. 9.1 is called a force-on-conductor balance. When there is an 
electric current I as shown in XY, there is a force on XY. This force is measured by
putting weights in the pan until XY is brought back to its original position.

Fig. 9.1

(a) State what would happen if the current direction were from Y to X.

…………………………………………………………………………………………
[1]

(b) A student uses the balance to determine the force F on XY for different
currents I. He concluded that F is directly proportional to I based on his results
given below.

Show clear workings to estimate the force on XY when the current is 1.6 A.

force = …………………… [2]

END OF SECTION A
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Section B
Answer all the questions from this section in writing papers provided.

Answer only one of the two alternative questions in Question 13.

11 A measuring cylinder contains water which has a density of 1000 kg/m3.

Fig. 11.1 Fig. 11.2      Fig. 11.3

(a) Fig. 11.1 indicates four ways the observer’s eye could look when taking the
reading from the measuring cylinder. Put a circle around the eye position that
gives the correct reading and state the volume of water in the cylinder. [1]

(b) In order to fill the measuring cylinder up to the 100 cm3 mark, 80 drops of the
liquid are added to the liquid already in the measuring cylinder. Calculate the
average volume of one drop. [2]

(a) 20 cm3 of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder. [1]

(b) A rule, calibrated in cm, is placed alongside the measuring cylinder, as shown in
Fig. 11.3. What is the length of the measuring cylinder, from zero up to the 100
cm3 mark? [1]

(c) The volume of a cylinder is found using the equation

volume = cross-sectional area x length.

Determine the cross-sectional area of the cylinder containing water. [2]

(d) Hence, or otherwise, determine the pressure acting on the base by the water left
in the cylinder. [3]
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12 The circuit in Fig. 12.1 is connected up.

Fig. 12.1

(a) State how does the current in the resistance wire compare with the current in
the 2 resistor? [1]

(b) A voltmeter connected across the resistance wire shows the same reading as
a voltmeter connected across the 2 resistor. Calculate the combined
resistance of the wire and the resistor. [2]

(c) The wire and resistor are disconnected and then reconnected in parallel, as
shown in Fig. 12.2.

Fig. 12.2
(i) Calculate the new combined resistance of the wire and the resistor. [1]

(ii) Compare the current measured in Fig. 12.2 with the current in Fig. 12.1. [2]
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(d) Walls in buildings sometimes develop cracks. The width of a crack can be
monitored by measuring the resistance of a thin wire stretched across the
crack and firmly fixed on either side of the crack, as illustrated in Fig. 12.3.

Fig. 12.3

(i) The wall moves and the crack widens slightly. Explain what happens to the
resistance of the wire. [2]

(ii) Copy a suitable circuit from Fig. 12.1 or Fig. 12.2 and add a LED light bulb
to light up when the crack widens [2]
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13 EITHER

The circuit below consists of a 6 V battery source, two resistors of 150 Ω each, LDR 
and thermistor. The Vout across the LDR is connected to a fan which will be switched 
on when the Vout = 6.0 V.

(a) The table shows the range of resistance value for the LDR and thermistor. The
resistance of the thermistor varies linearly with temperature.

Instrument Temperature Light intensity Resistance

Thermistor
10 oC 200 Ω
30 oC 0 Ω

LDR
Bright noon day 50 Ω

Night 100 Ω

(i) Explain whether the LDR and thermistor are ohmic conductors. [2]

(ii) Calculate the equivalent resistance of the whole circuit when it is during the
night and the temperature is 10 oC. [2]

(iii) Find the reading of the ammeter. [1]

(b) (i) Show, with clear workings and calculations, whether the fan will be
switched on when the temperature is 10 oC during the night. [2]

(ii) Show, with clear workings and calculations, a possible pair of conditions
for the temperature and light intensity which will cause the fan will to be
switched on. [3]
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13 OR

The turbine of a hydro-electric power station is built below the level of a lake as 
shown below.

The turbine is rotated by the running water. It then rotates a group of magnets 
around a coil in an a.c. generator. The generator is designed such that the magnets 
would rotate at a constant speed generating an e.m.f of 50,000 V across a coil. The 
water would be discharged at a constant speed of 10 m/s into the downstream river. 
The mass of water passing through the blades per second would be controlled by 
an automatic gate. If a current is drawn from the generator coil, there would be a 
clockwise moment opposing the rotation of the turbine. The running water would 
need to produce an anti-clockwise moment by hitting the blades in order to 
overcome the resisting moment and keep the blades moving at the required 
constant speed to generate the e.m.f.of 50,000 V.  If 10 A of current is drawn from 
the generator, 17,160 Nm of moment would oppose the rotation and 169.5 kg of 
water would be needed to hit the blades per second. 

The table below shows the data of Mount Alulu hydroelectric power station:

Generated 
e.m.f. / V

Current 
drawn from 
generator /

A

Moment 
required to 

turn the 
turbine / Nm

Mass of water 
hitting the blades 

per second / kg s-1

Speed of 
discharged 
water / ms-1

50,000 10 17,160 169.5 10

50,000 20 34,320 339.0 10

1.5 m

Turbine 
blades

WATER

300 m

Downstream river

Speed of discharged water 10 m/s

Gate to control 
mass of water

Mount Alulu

LakeAlulu

Turbine with 
generator

1977 m
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(a) Assuming that water hits one blade at a time at a perpendicular distance of 1.5 m
from the the axle as shown below, estimate the force it must exert on the blade
when a current of 10 A is drawn from the generator.

(b) Explain why “If a current is drawn from the generator coil, there would be a
clockwise moment opposing the rotation of the turbine”?

(c) Calculate the amount of energy per second available to the generator when 500 kg
of water flows through the turbine per second.

(d) Estimate the current that flows in the generator when 500 kg of water flows through
the turbine per second.

(e) Explain briefly why the actual current flowing should be less than your estimated
value in (d) when 500 kg of water flows through the turbine per second.

END OF PAPER 2
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1 Pressure can be determined using the following formula:

P = F A
F = m a

where  P= pressure (pascal, Pa)     A = area (m2)     m = mass (kg)

    F = force (newtons, N)       a = acceleration ( 2s

m )

The unit, pascal, is equivalent  to
A

sm

kg B
kgm

s2 C
mkgs2

1 D
ms

kg
2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig. 2

Jenny released the can and it rolled freely down the ramp without slipping. What 
did she observe on the paper made by the marker pen?
A The dots get farther apart.
B The dots get closer together.
C The dots gets closer then further apart.
D The dots are equidistant from each other.

3 Trolley X and trolley Y are joined together by a stretched spring. Trolley X has 
twice the mass of trolley Y. When the trolleys are released, the acceleration of X is 
1.0 m s-2 to the right.

What is the initial acceleration of trolley Y to the left?
A 0.5 m s-2 B 1.0 m s-2 C 2.0 m s-2 D 4.0 m s-2

metal can with marker pen inside

paper

wooden ramp

Y
X
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sm kgm mkgs2 ms2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig.g 2

Jenny released the can and it rolllleded ffrereely y dodownwn tthehe ramp without slipping. What 
did she observe on the paper made by tthehe mmararkeker pen?
A The dots get farther apart.
B The dots get closer togetheer.r.
C The dots getss cclooseser thenen ffururththerer apart.
D The dots arree eqequidistanantt frfromom eeach other.

3 Trolley X anand d trtrolo leey y YY are joined together by a stretched spring. Trolley X has
twice the massss oof f trtrolley Y. When the trolleys are released, the acceleration of X is 
1.0 m s-2 to thee rright.

metal can with marker pen inside
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wooden ramp

X
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4 Three objects are cut from the same big sheet of metal. They have the same 
volume but different shapes.

Which of the following statements is true?
A They have different mass and position of C.G.
B They have different mass but same position of C.G.
C They have the same mass and position of C.G.
D They have the same mass but different position of C.G.

5 The diagram below shows two immiscible liquids, P & Q, which have been poured 
into a manometer which is exposed to the atmosphere at the top of both arms.

What is the ratio of the density of Liquid Q to Liquid P?
A 3:5 B 5:8 C 5:3 D 8:3

6 The diagram below shows a uniform metre ruler with a weight of 10 N, under the 
action of a vertical force of 30.0 N.

At what mark must a fulcrum be placed to hold the ruler in equilibrium?

A 12.5 cm B 16.7 cm C 25.0 cm D 37.5 cm

0 cm 100 cm

30.0 N

disc square L- shape

www.KiasuExamPaper.com

B They have different mass but same position of C.G.
C They have the same mass and position of C.G.
D They have the same mass but different position of C.G.

5 The diagram below shows two immiscible liquids, P & Q, wwhihichch hhavve e beb en ppoured
into a manometer which is exposed to the atmosphere at tthehe ttopop oof boothth aarmrms.s.

What is the ratio of the density of LiLiququidd QQ ttoo LiLiquq id P?
A 3:5 B 5:8 CC 5:3 D 8:3

6 The diagram bebelolow w shhowows s a a ununifiform metre ruler with a weight of 10 N, under the 
action of a vertical ffororcece oof f 3030.00 N.

0 cmm 100 cm
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7 Which of the following objects has the least inertia?
A A robot of weight 300 N travelling on the Moon.
B A robot of weight 300 N travelling on Earth.
C A stationary rock of mass 150 kg on the Moon.
D A stationary rock of mass 150 kg on Earth.

8 The diagram shows a simple mercury barometer.

When the atmospheric pressure increases, which distance increases?
A VW B XY C YZ D WX

9 A ball, which weighs 2 N, is moved up a slope from X to Y, by applying a force of 3 
N as shown in the diagram below.

Assuming no energy is lost to the surrounding, what is the gain in kinetic energy, 
gain in gravitational potential energy and work done on the ball?

Kinetic Energy Gravitational Potential Energy Work Done
A 6 J 6 J 6 J
B 6 J 9 J 6 J
C 15 J 6 J 15 J
D 9 J 6 J 15 J

10 A powerful fan uses a 50 W battery. The fan generates 20 J of heat every second 
as its motor turns. 

What is the efficiency of this fan?
A 28.6 % B 40.0 % C 60.0 % D 250 %

5 m3 m

4 m

3 N
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When the atmospheric pressure increases, which distance incrreaeasses?
A VW B XY C YZY D XWX

9 A ball, which weighs 2 N, is movede  up p a a sloppee frromom XX ttoo Y, by applying a force of 3 
N as shown inn the diagram below.w.

Assuming no ene ergygy iis s lolostst tto the surrounding, what is the gain in kinetic energy, 
gain in gravvititatatioionanall popotetentntial energy and work done on the ball?

Kinetiic c EnEnerergyg Gravitational Potential Energy Work Done
A 6 JJ 6 J 6 J
B 6 J 9 J 6 J
C 15 J 6 J 15 J

5 m3 m

4 m

3 N
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11 Which gives the states of matter in which molecules, at a given temperature, have 
the smallest spacing between them and move at the lowest speed?

Smallest spacing between molecules Molecules have the lowest speed
A Solid Solid
B Liquid Solid
C Solid Liquid
D Liquid Liquid

12 Which of these examples has the wrong type of heat transfer associated with it?

Example Type of heat transfer
A Heat from flame to flying pan Conduction
B Sunlight warming the interior of a car Convection
C Cooling a cup of coffee with a steel spoon Conduction
D Heat from burning logs to person beside fire place Convection

The graph below shows the changes in temperature of a 400 g solid when it is heated by 
a heater with a rating of 80 W. Use it to answer questions 13 to 15.

13 Which of the following statements show a difference between heat and 
temperature. 

A When 80 W of heat is supplied, the temperature reached 80 C.
B Heat has a SI unit in Kelvin while temperature SI unit is in C
C Heat increases when temperature increases.
D Heat remains constant regardless whether temperature changes.

14 Assuming there is negligible energy loss to the surroundings, what is the specific 
heat capacity of the liquid?
A 10 J/kg C B 160 J/kg C C 240 J/kg C D 1160 J/kg C

www.KiasuExamPaper.com

Example Type of heat transfer
A Heat from flame to flying pan CoCondnducu tion
B Sunlight warming the interior of a car CConvveection
C Cooling a cup of coffee with a steel spoon CoCondnduuction
D Heat from burning logs to person beside fire place CoConvnvece tionon

The graph below shows the changes in temperature of a 400  g g g g ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg sososososoooolililillllllllllllillliiliiliiliiliiiiiilllliiiilllllliilllliiidddd wwwwhennnn iiiitttt isisisis hhhheeeated by 
a heater with a rating of 80 W. Use it to answer questions 111111111133333333333333333333333333333333333333333333333333333333333333333333333333333333333 tototototototototototoototototototototototototototototototototottototototototttotototototototottttotototototototototttotttotototoootottototottotoootototootototooooooootoooooooootootooootootoooooootooootootootottoottotttooo 111111111111111111111111111111111111111111111111111111111111111111111111111111115555555555555555555555555555555555555555555.5555.5.555.555.5.5.55.5555555555555555555555555555555555555555555555555555555555555555555555555

13 Which of tthehe following statements show a difference between heat and 
temperature. 

A Wh 80 W f h i li d h h d 80 C
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15 Assuming there is negligible energy loss to the surroundings, what is the specific 
latent heat of fusion of the solid? 
A 10 J/kg B 167 J/kg C 200 J/kg D 10000 J/kg

16 The graph shows the vertical displacement of an object floating on water as a wave 
passes through the water.

What is the frequency of the wave?

A 10 Hz B 20 Hz C 50 Hz D 100 Hz

17 A plane mirror 1.5 m in length is hung on a vertical wall with its bottom 1.0 m
above ground. A boy with his eyes 1.2 m above ground looks into the mirror to
see the image of himself.

What length of himself (below his eyes) can be seen in the mirror?

A 0.4 m B 0.8 m C 1.0 m D 2.0 m

18 A ray of light enters a prism made of material X and travels along the path as 
shown in the figure below.

What is the refractive index of the material X?
A 0.50 B 1.20 C 1.50 D 2.00

www.KiasuExamPaper.com

What is the frequency of the wave?

A 10 Hz B 20 Hz C 50 HHHHzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz D 101000 HzH

17 A plane mirror 1.5 m in length is hung on a vertical walllllllllllllllllllllll with itstststs bbbboooottommmm 1.1.1.1.0 m
above ground. A boy with his eyes 1.2 m above grg ound lookss iinntoo the mirror to
see the image of himself.

What lengtgth ofof hhimimses lff ((bebelolow his eyes) can be seen in the mirror?

A 0.4 mm B 0.8 m C 1.0 m D 2.0 m

18 A ray of light enters a prism made of material X and travels along the path as
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19 Three objects, P, Q and R, are viewed through a plane mirror as shown. An 
obstacle moves towards the mirror as indicated by the arrow.

Which image will disappear first and which image will disappear last?
disappears first disappears last

A P Q
B P R
C Q R
D R Q

20 A light ray passes through three media of refractive indices η1, η2 and η3
respectively. 

Given that 1 > 3 > 2, which of the following is correct?

A η1 > η2 > η3 B η2 > η1 > η3 C η1 > η3 > η2 D η2 > η3 > η1

medium 1
η1

medium 2
η2

medium 3
η3

1

3

2
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Which image will disappear first and which image willlll dddidididiidddididididididididididididiidddididiiididiidididdiiiidiiddididdddddddiddddidddiiidddiidddddddddddddddddddd sasasasasasassassasasasasaaasasasasasasasasasasasassasaasasasasasasasasaasasasasasssassssasasaasaasasssssassasasasasassasassasssssssssaasasasssasaasasasassaaaaaasasaasaaasssaaasasasaaaaaaaasasasasaaaaaasasassaasssaassassssssassssasssasssaappppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppeeeeeeaeaeaeaeeeeeeeeeaeeeeeeaeeeeeeeaeaeeeeeeaaaaeeeeaaeeaar lastttt????
disappears first dididididdididddiddididididididddididididddidididdddiddddiddddddidddddiddiddiddidddddiddiddiddiddididddddddiddidddiddiddddddddddiddddddddddddddddddddddidddddddddddddiiddddddddddddddd sasasasasasasassasasasassasasasasasasasasasasasasasasassasasasasasassasasasaaasaasassasasasasaaaaaasasasasasasasasaasasaasasasasasasassssssasasasaasaasasasasasssasasssssasasasssassaasaasssasaasasasssaasasaasaassaaaassasaaasaaaaaaaaaaaaaasssssssssssssssappppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp eaeeeaeaeaaeeaeeaeaeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaarsrsrsrs lllasasasastttt

A P QQ
B P RR
C Q RR
D R QQ

20 A light ray passes through tthrh ee mmedia of f rerefrfracacttive indices η1, η2 and η3
respectively. 

1

333

222
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21 Three rays of light fall on a converging lens as shown.

Which diagram shows the path of the rays after passing through the lens?

A B

C D

22 A student arranges an illuminated object, a lens and a screen such that the size of 
the image is twice that of the object. Keeping the distance between the screen and 
the illuminated object fixed, he exchanges the position of the screen and the 
illuminated object.

What would be observed on the screen?
A A blurred, magnified image.
B A blurred, diminished image.
C A sharp image twice the size of the object.
D A sharp image half the size of the object.

www.KiasuExamPaper.com

Which diagram shows the path of the rays after passing through thee llene s?

A B

C D

22 A A student arranggese aan n ili luminanateted d obo ject, a lens and a screen such that the size of 
the image is ttwiw cee tthahat off tthehe oobjbjecect.t  Keeping the distance between the screen and 
the illuminateedd obo jectct ffixixeded, hhe exchanges the position of the screen and the 
illuminated object.
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23 Which of the following graphs about electromagnetic waves travelling in vacuum 
is/are correct? 

A I only B I and II only C II and III only D I, II and III

24 The diagram shows the main sections of the electromagnetic spectrum in order of 
increasing frequency. Some of the sections are labelled. The section R has a 
frequency just below that of light.

Which application uses the section R?
A Sterilisation
B Satellite television
C Bread toaster
D Laser pointer

25 The set-up shown in the diagram below consists of an oscilloscope and a speaker 
that emits a sound wave with frequency 1000 Hz. A microphone placed 1.00 m 
from the speaker detects the sound emitted by the speaker. A waveform is 
observed on the oscilloscope representing the sound emitted.

The speaker is then moved to a distance 0.5 m towards the microphone and a new 
waveform is observed on the oscilloscope. Compared to the earlier waveform, this 
new waveform has a greater ___________.

A speed B amplitude C frequency D wavelength

oscilloscope

microphone speaker

www.KiasuExamPaper.com

A I only B I and II only C II and III only DD I, III and III

24 The diagram shows the main sections of the electromagngngngnnnggggggg etetetete icicicicicicicicccccccccccccccccccccccccccccccccccccccccccccc ssssppppectruuuummmm inininin oooorder of 
increasing frequency. Some of the sections are labelelelelleleleleleleeleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeed.d.dd.d.dddd.dd.ddd.ddddd.d.d.ddd.ddddddddd.d.ddddddddd.ddddddd.dddd.ddd.ddddddd.dddddddddd.dddddddddddddddddddddddddddd.dddd.dd.ddddd.dd..dd.d.d.ddddddd TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTThhhehhhehhhhhehehehehehehehehhhhhhhhhhehehehhhhhhhhhhehehehehehehhhhhhhehehehhhehehehehehhhhhhehehhhhhhhheheehhhhhhehhhhehehhhhehhehehhehhhhehehhehhhhheehehhhhhhhhhhhhhhhhhhhhhhhhh sssssssssseeectionnnn RRRR has a 
frequency just below that of light.

Which application uses the sectionon RR??
A Sterilisation
B Satellite television
C rBread toaster
DD Laser pointeerr

25 The set-up shown iinn ththee didiagagram below consists of an oscilloscope and a speaker 
that emitss aa ssououndnd wwavavee with frequency 1000 Hz. A microphone placed 1.00 m 
from the spspeaeakek r r ded tects the sound emitted by the speaker. A waveform is 
observed onn ththee ososcilloscope representing the sound emitted.

oscilloscope
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26 Fig. 26.1 is a full-scale diagram that shows air particles at their equilibrium 
positions (represented by dotted lines). When a sound wave passes, particles are 
displaced into new positions shown in Fig. 26.2. Q represents a particle.

Which of the following statements is false?
A Point Q is the centre of a rarefaction.
B Particles next to Q are moving in opposite direction.
C The amplitude of the wave is 1.0 cm.
D The wavelength of the wave is 10.3cm

27 Which of the following diagrams correctly shows the uniform electric field between 
two charged parallel metal plates?

Fig. 26.1

Fig. 26.2

www.KiasuExamPaper.com

Which of the following statements is false?
A Point Q is the centre of a rarefaction.
B Particles next to Q are moving in opposite directitititiiiiooononononononnnonononnononnnnonnnnnnnnnnnnonononnnononnnnnonononnnnnonononnnnnnnnononnnnnnnnnnnnnonnnnnnnnnnnonnnnnnnnnnnnooooooonoooo ........................
C The amplitude of the wave is 1.0 cm.
D The wavelength of the wave is 10.3cm

27 Which of the following diagrams correctly shows tthe uniform eelelecctric field between 
two charged parallel metal plates?

Fig. 26.2
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28 Two uncharged metal spheres P and Q are placed together with a thick cardboard 
inserted between them. Both spheres are supported by insulating stands and Q is
earthed with a wire.

A negatively-charged rod is brought near the spheres as shown.
What would be the distribution of charges on spheres P and Q when the wire is 
removed followed by the charged rod?

P Q
A negative positive
B negative neutral
C neutral positive
D neutral neutral

Refer to the following information for Questions 29 and 30.
The graph below shows how the current in a lamp and a resistor varies with the 
potential difference applied.

The lamp and the resistor are connected in series as shown below, and the ammeter 
reading is 0.6 A.

www.KiasuExamPaper.com

A negatively-charged rod is brought near the spheres as shown.
What would be the distribution of charges on spheres P and QQ whwheen tthehe wire is 
removed followed by the charged rod?

P Q
A negative positive
B negative neutral
C neutral positive
D neutral neutral

Refer to the following information for Questions 2299 ana d 30.
The graph below shows how the e cuc rrrenent t in a lamampp anand a resistor varies with the 
potential difference applied.
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29 Determine the e.m.f. of the circuit.

A 2.0 V B 11.0 V C 13.0 V D 15.0 V

30 Determine the resistance of the resistor.

A 0.046 B 0.091 C 11.0 D 22.0 

31 The diagram shows an experimental set-up of an electric circuit to determine the 
resistance of a bulb.

Which one of the following shows the correct circuit diagram?

www.KiasuExamPaper.com

31 The diagram shows an experimental set-up of an electric circuit to ddetetermine the 
resistance of a bulb.

Which one of the following shows thee coro rect cirircucuitt ddiaiagram?
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32 In the circuit shown, R1 and R2 are identical resistors.

Which of the following changes to the electrical components X and Y will decrease 
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light intensity on Y.
B Immerse X in a beaker of ice water and increase the light intensity on Y.
C Immerse X in a beaker of hot water and decrease the light intensity on Y.
D Immerse X in a beaker of hot water and increase the light intensity on Y.

33 In a 3-pin plug of a vacuum cleaner, the fuse is missing. 
Which of the following statement is correct? 
A The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be live.
B The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be safe to handle because the current will flow to earth.
C The vacuum cleaner, once turned on, will shut down at once.

D The vacuum cleaner cannot be turned on.

34 Three identical lamps X, Y and Z are connected in a circuit as shown below.

What will happen to the brightness of the lamps if the resistance of the rheostat is 
increased?

X Y Z
A Brighter dimmer dimmer
B brighter brighter dimmer
C dimmer brighter dimmer
D dimmer brighter brighter

Y

R2X

R1

X

Z

Y
● ●
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Which of the following changes to the electrical components X and YY wiw ll decrease 
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light inntetensnsitityy onon Y.
B Immerse X in a beaker of ice water and increase the lighhtt inintetensn itity y onon Y.
C Immerse X in a beaker of hot water and decrease the lilighghtt inintetensity y onon YY..
D Immerse X in a beaker of hot water and increase the lilililiiighghghghggggggggggggggggggggggg tttttttt ininiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiii tetetetensityyyy onononon YY.

33 In a 3-pin plug of a vacuum cleaner, the fuse is mimimimiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssisisisisssissisiisisisisisisisissisissississsisssssssssssssssisisssssssssisssisisisisisiisisissisisissssiisssssssssssssissssssssssssissssssssssssssssssss ngngngngnngngngngngngngnggngngngngngngngngngngngnggngngngngngngnggngngggngnggngggngngngnggnggngngnggnggnggngngnggngngnggggggngnggggngnnngngngngnngnnnngngnnnngggnnnggnnnggnnngnnnggngngnnnnngnggggggggg...
Which of the following statement is correct? 
A The vacuum cleaner can be turned on but in theh  event of anan eellectrical fault, the 

vacuum cleaner will be live.
B The vacuum cleaner can be turned on but in thee eevev nt of an electrical fault, the 

vacuum cleaner will be safe ttoo handndlee becauusese tthehe ccurrent will flow to earth.
C The vacuum cleaner, once turnenedd onon, wiwillll sshuhutt dodownw  at once.

D The vacuum cleaner cannot bebe tturu nenedd onon.

34 Thhree identical lampmps X,X, Y aandnd ZZ araree connected in a circuit as shown below.

X

Z

Y
●●● ●●●
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35 A student carries out four tests with a magnet.

Which result shown is not correct?

arrangement Result

A Attracts

B attracts

C repel

D no effect

36 A brass rod is arranged in a north-south direction and plotting compasses are placed 
at each of it ends. 

Which diagram shows the positions of the needles of the plotting compasses? 

S   magnet      N S   magnet      N

S   magnet      N iron bar

N magnet      S iron bar

N magnet      S copper bar

N t S

www.KiasuExamPaper.com

C repel

D no effect

36 A brass rod is arranged in a north-south direction and plotttitingng ccomompasssseses aarere pplaced
at each of it ends.

Which diagram shows the positions of tthee needleses oof f ththee plotting compasses?

N magnet      S copper bar

N magnet      S iron bar
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37 P and Q represents two parallel, straight, wires carrying currents. P and Q exert 
force on each other. Which arrow shows the force on Q? 

38 Three wires P, Q and R are each carrying a current of 1 A in the direction as shown 
in the diagram below.

What are the directions of forces acting on the three wires?

Wire P Wire Q Wire R
A left left left
B right left right
C left right left
D right right right

39 The figure below shows an ideal transformer with the secondary coil connected to 
a 40 load.

What is the current in the primary coil?
A 0.38 A B 1.5 A C 2.7 A D 6.0 A

www.KiasuExamPaper.com

38 Three wires P, Q and R are each carrying a current of 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA iiiiiiinnnnn ththththththththhthhthhthththhththhththhththhhhhhhthhhthhhhhhhththhthththhthththhhhhhhhhththhthhhhthhhthththhhhhhththhttttthhthtttthhthhtttthhthttthttttttttttttthhtttttttt eeeeeeeee ddddirecctctctioioioionnnn asasasas shown 
in the diagram below.

What are the directions of forces actitingng on ththee ththreree e wwires?

Wire P WiWirere QQ Wire R
A left leleftft left
B rightt leleftft right
C leleft ririghghtt left
D ririghghtt rir ght right

39 The figure bbelelowow sshohows an ideal transformer with the secondary coil connected to 
a 40 load.
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40 The diagrams show a simple a.c. generator and the graph illustrating the waveform of the 
e.m.f. output of the a.c. generator.

Which of the following diagrams correctly shows the plane of the armature coil of the 
generator, as viewed along the axle from the position of the slip rings, at time intervals 
denoted by t1, t2 and t3 on the graph?

END OF PAPER 1
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Which of the following diagrams correctly shows theeeeeeeeeee pplplplplplplllplplplpllplplplplllpllplplllplpplplplplplpplplplplplppllplplplppplplplppplplpllplpppplplppplplplpppppppppppppppppppplppplppppppppppppppppppplppppppp anaananananananananananannannananananananananaannannannanananananananannnanaannnananannnnnannnananananannnnannanaaaannannnannnannananaanaananananaaanaananaanaanananaaaaannanaaaaaaaaaaanaanaaannanaannnaannnnnaannnnaaannaanannaa eeeeeeeeeee eee eeeeeeeeeeeee e eeeeeeee e eeeeeeeeeeeeeeeeee eeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeee eee ofofofofofofoffofoofofofofofofofofofofofofofoofofofofffofofofofooffofofofooooofofofofofofofofofofofofofoofofoofofofoofofofofooffofoofoofofooooofooofoofoffoooooofooofoofooooooofffofofofofofoffoofoffofoofffoffofofofofoofffooofofffofoffffofoffffofooooooooooooo tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehhhhhhhhhhhhhhhhhhhhhhhhhhheheheeeh  armatatataturururureeee cocococoil of the 
generator, as viewed along the axle from the posisisisisitititititittitiitititititiiititititititiiitttiiitiiiiititititiititiitititttititttitiitttttiittttttttttittiiiononononononononononononononononnnononononononoononnnnnonononononnononononnnononononononoononnnonononoonnonnonoonoooooononononnooononoononnnononononoonnonooonnooonooonoooooooooooooooonoooonnoooooooonno oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooofffffffffffffffffffffffffffffffffffffffff ffff fffffff fffffff fffff fffffffffffffff fffffff ffffffffffffff fffffff ththththhthtthhthhthhththththththththththththththththththththththththththtthththththhhtttttththhhttttthththhtthhhhhththththhhhhthhthththttththhhhhhhhhhhhhthhhhhhhhhhthhthththhthhhhhhthhhhhththhththhhhhhhththththhhhthththththththtthttththtttththeeeeeeeeeeee eeeeeeeeeee eee eeee eeeeeee e eeeeee e ee e e e eee e eee eeee eee eeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeee eee lslslslslslslslslsslsslslslslsssslslslllssllsslslslssslslslslsllsllllslslslssslslslslslsslslssslssslssssssssslssssssssssssssssssssssssssssssssssslsssssslsllsllslllll pipipipiipipipipipipipiipippipipiiippipipipipiipippipipipipppppppppppppppppippippppiiiiipippp rrrrinininingsgsgsgs,, atatatat tttimmimimeeee intervals
denoted by t1, t2 and t3 on the graph?
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Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows a virtual image I formed by a converging lens from an object of 
height 1.0 cm.

Fig. 1.1

(a) On Fig. 1.1 above, draw rays to determine

(i) the position of the object, Label the object O.

(ii) the focal length of the lens.
4.1 cm ( 0.3 cm)

focal length = …………………… [2]

www.KiasuExamPaper.com

Fig. 1.1

(a) On Fig. 1.1 ababovo e, draw rays to determine

(i) the position of the object, Label the object O.
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(b) Fig. 1.2 shows a light ray travelling in the converging lens of refractive index 1.5.
The diagram is not drawn to scale.

Fig. 1.2

Calculate the critical angle and explain the behaviour of the light after it is 
incident to the surface P.
………………………………………………………………………………………
n = 1 / sin c
1.5 = 1 / sin c
c = 41.8
angle of incidence of 50 which is greater than critical angle of 41.8 so the 
ray will go through total internal reflection
………………………………………………………………………………………

[2]

(c) State a use of a component of the electromagnetic spectrum with the smallest
wavelength and describe the effect of absorbing this electromagnetic wave.
………………………………………………………………………………………
cancer treatment by destroying cancer cells OR sterilising of surgical
instruments destroys or modifies / mutates living tissues and cells
………………………………………………………………………………………

[2]

2 The speed of an ultrasound in air is 340 m/s.

(a) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
and 5 seconds after the ultrasound was produced.

Fig. 2.1

[1]

www.KiasuExamPaper.com

Fig. 1.2

Calculate the critical angle and explain the behehehhhhhhehehhhehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhavavavavavavavavavvavavavavavvvavavavavavavavavavavavavavaavavvavavavavaavavavavavavavaavavavavavavavavavvaaavaavavavvaaaaavaaavavavaaaaavavvavaaavavavavavaaavavvavvavavaavavavvavavaaavavvavavaavavvvvvvavaavaaavvvvavavvvvvvvvvvavvaavvvvvvioiooooooioioioioioioooooioiooioioiooooioooooiooiooiooioioioioioioioioooooooooioooiooooooooooooooooooooooooooooooooooooooooooooourururuuururuururururururururuuuruururururuuruuuuuurururuuuuururuuruururururuuuruurrrururuuuruuurrururrrrurrruurrrrururrururrrrrrruuururrruruurrrruurrrrururrrurruruuurrrruuuruuuuuuuuuuuuuruuuuruuruu ooooooooooooooooooooooooooooffff f ththththe lil ght afafafafteteteter it is
incident to the surface P.
………………………………………………………………………………………………
n = 1 / sin c
1.5 = 1 / sin c
c = 41.8
angle of incidencccecccccccccccccccccccccccccc ooffffff fffffffffffffff 505055550505055550555550555555555500 whhhhhicccicicicciciciccicicicicicciccccicccccccciicicccch hhhhhhhhhhhhhhhhh isssssssssssssssssss grgrgrgrgrggrgrgrgrggrgrgrrgrgrrgrrrrrrrrrrrrrrreaeeeeeeeeeeeeeeeeeeeeee teeeeeer r rrrrrrrrrrrrrrrrrrrrrr ththhththhthththththttthttththtttthhthhananananananananananannanaanananananannaananaannnnnnnnnn ccccccccccccccccccccccccccccccccccriririririririririiririiiiiririiririiriiiiirir titittititititititititiiiiiiiiiiiiicccacc l angle of 41.8 so the 
ray will goo ttttttttttttttttttttttthrh oughgggggggggggggggggggggggggggggg tttttttttttotototototototototototootototototototototototottalaaaaaaaaaaaaa iiiiiiiiiiiiiiintnnntntntntnntntnnnnnnnnnnnnnnntnnnttnnttterrrrrrrrrrrrrrrrrrrrrrrrrrrnananannananannananananananannanannnnannnnanaaaaaaaallllllll rerererereereerereerererereererererereeereeeeereeerererrrr flfffffffffffffffffffffffff ectitititiitititititititititititititititititititititiitttttittttttt oonooooooooooooooooooooooo
………………………………………………………………………… ……………………………

[2]

(c) State a use of a component of ththe e elelectrtromo agnetic spectrum with the smallest
wavelength and ddesscrcribibe thhee efeffefectct of absorbing this electromagnetic wave.
…………………………………………………………… ……………………………………………
cancncnncnncncncncnncncncnncnncncccncccccerrrrrrrrrrrrrrrrrrrrrrrrrrrrrr treattttttttttttttttttttmememememememememememememmmeememmememeemmmememmemmemmeemmem nt by y y y y y yyyy yy y yyyyyyyyyy yyyy yy yyyy yyy dededededededededededededededededededededdedededededededeedeeeeedededdddd stststststststststststststststststststtssttststtttsttststrororororororoororoooroororooooooooroooooroooooooor yiyiyiyiyiyiyiyiyiyiyiyiyiyiyyyiyiyiiyiyyyyiyiiyyyinnng cancer cells OR sterilising of surgical
instruuuuuuuuuuuuuuuuuuuuuuuuuumememeeeemmeemememeeeeeeeeemeeeeeeeeeentssssss desttttttttttttttttttttttttttttttttttrorrorororororooroororoorrroooroororoysysysysysysysysysysysysysysysysysysysyysysyssysysysysysysyysysysysysysysyysy ooooooooooooooooooooooooooooor r r r rrr rr rrrrrrr r r rr mmmmommmmmmmmmmmmmmmmmmmmmmm difies / mutates living tissues and cells
…………………………………………………………………………………………………

[2]

2 The speed of ann ultrasound in air is 340 m/s.

(a) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
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(b) On Fig. 2.2, draw the graph of distance travelled against time for the
ultrasound wave.

Fig. 2.2
(680 1020 1360 1700) 5 points plotted ½ small square, ignore 0,0 
(e.c.f.)
reasonable best-fit line through points drawn with rule

[3]

(c) State and describe which type of wave is ultrasound.

………………………………………………………………………………………
Longitudinal wave that travels parallel to the vibration of wave particles.
……………………………………………………………………………………… [1]

(d) Explain what is wavelength and state the maximum wavelength of the
ultrasound.
………………………………………………………………………………………
Wavelength is the distance between 2 successive points on the wave 
that are in phase. Max wavelength = Speed Min frequency = 0.017 m
………………………………………………………………………………………

[3]

www.KiasuExamPaper.com

Min frequency = 0.017 m

FiF g. 2.2
(680 1020 136666663666666666666666666666600000000000 1717171717171717171171111111171177777770000000000000000000000000000000000000000000000))))))))))))))))))))))) 5 55555555555 popopopoppppppopppppppppppppppppppp iniiiiiiiiiiiiiiiii tstsstssststststssststsstssstsstssssstssssttst  plooooooooooooooooooooooooooooooooooottttttttttttttttttttttttttttttttttttttttttttttttttttttttedededeedededededeeededededededededededeeeeededddddd ½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½ small square, ignore 0,0 
(e.c.f.)
reasasasasasasasasasasasasasasasasaasasasasaaaaaaaaaa onooooooooooooooooooooooooooooooo abababbababababababababababababbababbbbbbbbbbbbbbbbleeeeeeeeeeeeeeeeee beb ststststsststsststststssstsstssstssttttt-fiiiiiiiiiiiiiiit ttttttttttttttttttttttttt lllillllll ne tttttttttttttttttttttthrhrhrhrhhrhrrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhhrhhhrhhrhrrrrrououououououoouououououououououoouououououoouoououoooouoouoououuuoouuuugghghghghgghghghghghghghghgghghghghghghghghghgghgghgghghghhggghgg pppppppppppppppppppppppppppppppppppppppppoiooioioioooioioioioioioooioiioiooiooioiooioiioioiioooooooo ntnntntntntntntntntntnttntntntntttntntntntnttttttntnnnn s s s ssss ssssssssssssssssssssssss drdrdrdrdrdrdrdrdrdrdrdrddrddrddrddrdrdrdrdrdrdrrdrdrdrdrdrdrrawn with rule

[3]

(c) State and describe which typype e ofof wavavee is ulltrasound.

……………………………… ………………………… ……………………………………………
LoLoLooLoLoLooLooLooooooongngngngngngnngnggngngngngnggngnngngngngngngngngngnngnnn itiititititititititititiitittittitttttttttuduudududuuuuuduuduuuuuuuuuuuuuuudu ininiiniiiniininninnnnnnnnalalalalalalalalalalaalalaalaalalaaaaaalaalalalalaallll wave ththhhhhhhththhthhthhhhthhhthhhhhhhhhhhhhhhhhhatatatataaatataatataaaaaatataataaaataaaataatat ttttttttttttttttttttttttttttttttrarararararararararararararararaaaararaaraararaararaaraaaaaraaveveveveveveveeeveeveveeeveveveeveeeeevveeeeeeeevelllslllllll  parallel to the vibration of wave particles.
…………………………………………………………………………………………………… [1]

(d) Explaiainn whwhatat iss waw velength and state the maximum wavelength of the
ultrasououndnd.
…………………………………………………………………………………………
Wavelength is the distance between 2 successive points on the wave 
that are in phase. Max wavelength = Speed [3]
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3 In Experiment one, two blocks of mass 5 kg and 10 kg were attached and pulled 
across a rough ground in the direction shown in Fig. 2.1.

Fig. 2.1

The experiment is then repeated on the same surface but with a different pulling 
force. The changes in velocities of the blocks for both experiments were measured 
and tabulated in Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiment Two
1 4 5
2 8 5
3 12 5
4 16 5
5 20 5

Fig. 2.2

(a) Using the values in Experiment One as shown in Fig. 2.2, calculate the:
(i) acceleration of the blocks.

acceleration = (v - u) / t 
= (20 - 4) / 4
= 4 cm/s2 (2)

acceleration = …………………… [2]

(ii) tension in the string given that the friction between the ground and block
X is 3.0 N.

T – Friction = Resultant Force 
T – 3.0 N = (5 kg)(0.04 m/s2)      (1)
T = 3.2 N (1)

tension = …………………… [2]

(iii) magnitude of the pulling force, F.

F – Friction – Tension = Resultant Force
F – 3N – 3.2N = (10 kg)(0.04 m/s2)       (1)
F = 6.6 N   (1)

Block X
5 kg

Block Y
10 kg

String Pulling
Force, F

www.KiasuExamPaper.com

The experiment is then repeated on the same surface but with a different pulling 
force. The changes in velocities of the blocks for both experiments wewerere mmeasured 
and tabulated in Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiimementnt TTwwo
1 4 55
2 8 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555
3 12 555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555
4 16 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555
5 20 55

Fig. 2.2

(a) Using the values in Experiment One as shown inn FiFig.g  2.2, callculate the:
(i) acceleration of the blocks.

accelerarararararararaaararaaraarararaaaraararaarrrr tititttititititittititittititittititiitiiiionooooooooooo  = ((((((((((((((((((((((((v - u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u))u)u)u))u))u  / t 
= (222222222000000000000000000000000 - 4)4)4)4)4)44)4)4)4)44)4)4)4)4)4))))))))))) / 44444444444444444444444444444
= 4 44444444 444444444 cmmmmmmmmmmmmmmmmmmmmmmmmmm/s2 (((((((((((((((((((((22222222222222))))))

acceleration = …………………… [2]

(ii) tension in tthehe sstrtriningg gig ven that the friction between the ground and block
X X iss 33.00 NN.

T – Fricccccccccccccccccccccccctitittittititititititittittttttttttttt onoooooooooooooooooooooooo ============================== RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRResultant Force 
T – 3.0 NNNNNNNNNN =========== (5(5(5(5(5((5(5(5(5(5(5(5(5(5(555(55(5(55(5(5((((((  kg)(0.04 m/s2)      (1)
T = 3.2 N (1)
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pulling force, F = …………………… [2]

(b) In terms of forces, explain why the velocity of the blocks in Experiment One
changes over time but remains unchanged in Experiment Two.
In experiment 1, there is a resultant force whereas in experiment 2, there
…………………………………………………………………………………………
is zero resultant force. (1) Hence in experiment 2, the pulling force is 
…………………………………………………………………………………………
equal to the frictional force. Hence, acceleration is zero (1) indicating 
…………………………………………………………………………………………
that the blocks are moving at constant velocity. 
………………………………………………………………………………………… [2]

www.KiasuExamPaper.com
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pulling force, F = ………………………… …… [2]

(b) In terms of forces, explain why the velocity of the bloccccksksksks iiiinnnn ExExExExperimememementntntnt OnOne
changes over time but remains unchanged in Experimmmmmmmmmmmmmmmeeneneneenennenenenenennnenneneneneneennnenenennnenenenennenenennenenenenenenenennnnnnnenenenenennnnnnenennennnneeenennenneneneennneeenenneneeeeneeeneeneeneneeneeneneneeeennneeeneneeennneeeeennnnnnneennnnttttttttttttttttttttttttttttttttttttttttttttt t tttttt ttttttt tttttt t tttt ttt ttttttttttttttt TwTwTwTwTwTwTwTwTTTwTTTwTTwTwTwTwTwTwTwTwTwwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwwTwTwTwTwwTwTwTwTwTwTwTTwTwTwTwTwwTwTwTwwTwTwwwwwTwwwwTwTwTwTwTwTwTTTwwTwwwwTwTTwwTwTwTTwTTTTTTTTwTTTTTTTTTwwTTTTTTTTwTTTTwTTwTTTwwwwwwooooooooooo.o.oooooooooooooooooooooooooooooo
In experiment 1, there is a resultant forccccccccccccccccccce whererrererrrerrrrerrrrrreeeeeeeaeaaeaeaeaeaeaeaeaeaeeaeaeaeaeaeaeaeaeeeaeaeaeaeaeaeaeaaeaeaaaaaeaaaeaeaaeaeaaaaaeaaaaaaaeaeaeaaaaaeaaaaeaeaaaaaeaeaaaaaaeaeaaaaaaaeaeaaeaaaeeeeeeeeeeeeeaaaaeasssssssssssssssssssssssssssssssssssssssssssssssssssss ssssss ssssssssss sssssssssssssssssssssssssssssssssssss ininininniinininininniniiniininiininininnnniniiininninininininiiniiinininnnninninnninnniniiiinnnnnninnnninninninninnninninnnnnnnnnnnninnninnnnnniinnnininininiinnnnn eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexpxpxpxpxpxpxpxpxxxxpxpxpxpxpppppxxxxxxxxxxxxppppppxxpxxxpxpxpxppxpxxxxxxxpxppxpxxxxxpxpxpxxxpxxpxpxpxppxpxpxxpxxxxpxxxxxxxppxxpxxxxpxxxxxxpxxxxxpxxxpxxxxpxxxxxppxppxxpxpxxpxpxppppxpppppppppxxxxxpppxxppppppperererererererererererererereereeee imennnnnnnnntttttttttttttt 22222222222222, ttttttttttttttthehehehehehehehehehehehehehhehere
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… ………………………………………
is zero resultant force. (1) Hence e eee e ee in exppppeeereeeeeeeeeeeeeeeeeeeeeeeee imimimmmmmmmmmmmmmmmmmmmmmmmmmmennnnntttttttttt tttttttttttttttttttt 2,2,22,22,2,222,222,2,2,22,,2,2,22222222222,2,2,22,2,2,2,22,222,2,222,22,222222222222,22222222,22,,,22222,22,,22222222222,22,2,2,2,222222,22,2222,2222,,,,,,,,,,,, tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehhehhehehehhehheheheheheheeheeehehehhhhhheheeheheehehhehhhhhhhehehehehehhehheheheehehehhehhheheheehehehhehhehehehehehehehehheehehehehehhhehehhhhehehhheehhheeehhhhheehhhehhhhhhhhhhhhhhhehhhhheheh  pppupppp llllllllllllllllinnnnnnnnnnnngggggggggggggg forcccccccccccccce e e ee e e e eeeeee isisisisisisisisisisisisisisss 
…………………………………………………………………………………… ………………
equal to the frictional forcccccccccccccccccccce.eeeee.eeee.eee.e.eeeeeeeeeeeee HHHHHHHHHHHHHHHHeneeneneneeneneneeneneeeneneneneeneeneeeenennnnncececececececececececececcceccceeeeeeee, aaacaaaaaaaaaaaaaaaaaaaaaaaaaa celerarararararararararaaararaaaaaaaaaaaatiiiiiiiiiiiiiiiiiiiiiiiion is zero (1111111111111)) ininininininininininininininndicating 
…………………………………………………………………………………………………
that the blocks are movvvvvvvvvvvvvvvvvvvvvvvvininiiii ggggggggggggggggggggggggggggg atatatatatatatatatattatatatatatatatatttataaatataaaa cccccccccccccccccccccccccccconononononoonononononononononononooooooo stststststststststststsssstsststststststttananananananananananananannannnannnnannnnnnaaaa t tttt t tttttttt ttt velolooooolooolololooloolooooolololooooooloociccccccccccccccc tyyyyyyyyyyyyyyyy.............
……………………………………………………… ………………………… ……………………… [2]
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4 Fig. 4.1 shows a rectangular block of wood on a flat, rough horizontal board.

Fig. 4.1

The block is pushed at the top, as shown in Fig. 4.1, and it tilts to the right.

(a) On the front face of the block, draw the line that will be vertical at the instant
before the block topples over. [1]

(b) Use the protractor shown on Fig. 4.1 to measure the angle through which the
block tilts before it topples over.                                                   24 ~ 26 

angle = …………………… [1]

(c) The block is put back on the board, as in Fig. 4.1. This time, instead of the
block being pushed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the
block topples over.                                                             same answer as (b)

angle = …………………… [1]

(d) Explain, in terms of C.G. and stability, how your answer to (c) might differ if
the procedure is repeated after the height of the block is reduced.
The angle of tilt to topple the block will increase (1) because the C.G of
............................................................................................................................
the block has been lowered so it is more stable (1).
............................................................................................................................ [2]

(1)
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Fiig.g 4.1

The block is pusu hed at the top, as sshohownw  in FiF g.g 44.1.1, and it tilts to the right.

(a) On the front face of the blockck,, drdrawaw tthehe llininee that will be vertical at the instant
before the block topples oveer.r. [1]

(b) Use the prprototractctoro  shoownwn oonn FiFig.g  4.1 to measure the angle through which the
block tilts bebefofore it t totoppppleles s ovover.                                                   24 ~ 26 

angle = …………………… [1]

(c) The blblocock k isis pputut bback on the board, as in Fig. 4.1. This time, instead of the
block beeiningg pupushs ed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the
block topples over same answer as (b)

(1)
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5 (a) The principle of conservation of energy states that energy can neither be
created nor destroyed. What, then, does happen to the energy supplied to a
device such as a motor or a television?
It has been changed / converted / transferred into other forms of
..........................................................................................................................
energy.
.......................................................................................................................... [1]

(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.

Fig. 5.1

(i) From the information on Fig. 5.1, find the total energy provided for the viewer
to see and hear the television during this programme.

24 kJ
energy = …………………… [1]

(ii) Suggest what happens to the rest of the energy supplied.
Lost to the surrounding / converted into energy that are not useful.
..........................................................................................................................

.......................................................................................................................... [1]

(iii) Calculate how much energy is involved in (b)(ii).
720 - 24 = 696 kJ

energy = …………………… [1]
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(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.

Fig. 5.1

(i) From thee infnforo matitionon oonn FiFig.g 55.1, find the total energy provided for the viewer
to see and hearar tthehe ttelelevevisi ion during this programme.

24 kJ
energy = …………………… [1]

(ii) Suggesst t whwhatat happens to the rest of the energy supplied.
Lost to thhhhhhhhhhhhhhhhhhhhhhhhhhhe surrounding / converted into energy that are not useful.
..........................................................................................................................
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(iv) Calculate and comment on the efficiency of the television.
Useful o/p total i/p x 100% = 24 / 720 x 100% = 3.33% (1)
..........................................................................................................................
Very low in efficiency / very high loss or waste in energy (1)
.......................................................................................................................... [2]

6 Fig. 6.1 shows an evaporative cooler, which is a device that cools air through the 
continuous evaporation of water. Air is cooled by being blown past a cooling pad 
containing water. The cooling pad is wet by a pump which pumps water up to the top of 
the pad, from where it trickles down.

Fig. 6.1

(a) In terms of kinetic model of matter, explain how continuous evaporation of
the water causes the air flowing past the cooling pad to be cooled.
The water molecules on the surface of cooling pad absorb thermal
………………………………………………………………………………………
energy from the warm air,(1) increasing their internal energy till their 
………………………………………………………………………………………
overcome strong intermolecular forces enabling them to vaporize,
………………………………………………………………………………………
leaving behind less energetic cooler water molecules. (1) The air then 
………………………………………………………………………………………
exits the cooling pad as cool air. As the new wave of warm air flows 
………………………………………………………………………………………
past the cooling pads, the same process repeats relying on the cooling 
………………………………………………………………………………………
process of evaporation.
……………………………………………………………………………………… [2]
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containing water. The cooling pad is wet by a pump which pumps water up to the top o
the pad, from where it trickles down.

Fig. 6.1

(a) In terms of kinenetitic c momodedel of matter, explain how continuous evaporation of
the wawateter r cacaususeses tthehe air flowing past the cooling pad to be cooled.
The wawawwwawawwawawawawawwawwawawwwwawawwawwwwwwaateteteteteteteteteteteteteeteeeteteteeteeeeeteeetetettt r r r r r rrrr rr rrrrrrrrrrrrrr momomomomoomomomomomomomomomoomomoomommomomoomoolelelelelelelellelelelelellleleleleeeleleeeeeeeccccccccuccccccccc les on the surface of cooling pad absorb thermal
………………………………………………………………………………………………
energy frfrfrfrfrfrfrfrfrfrfrfrfrfrfffrfrfrfffrfrfrffrfrrrrrrromoomomomomomooomomooomoooooooooooooooooooo the warm air,(1) increasing their internal energy till their 
………………………………………………………………………………………
overcome strong intermolecular forces enabling them to vaporize,
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(b) Explain whether such evaporative cooling system is more effective in dry
or humid atmospheres.
It is more effective in dry atmospheres, because places with high
humidity reduces the rate of evaporation.
………………………………………………………………………………………
[That is why windows and entryways must be closed while running a 
ventilation system]
………………………………………………………………………………………

[1]

(c) Suggest one modification that can be made to the design of the evaporative
cooler such that the rate of cooling increases.
Increasing surface area of the cooling pad increases the rate
………………………………………………………………………………………
of thermal loss from the air to the liquid.
……………………………………………………………………………………… [1]

7 Two metal saucepans contain the same mass of hot water at the same initial 
temperature. Pan A is white and pan B is black, but otherwise the two saucepans are 
identical. Both saucepans are uncovered and cool under the same conditions. The 
cooling curves for the two saucepans are shown in Fig. 7.1.

Fig. 7.1
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cooler such that the rate of cooling increases.
Increasing surface area of the cooling pad increases the rate
……………………………………………………………………………… ………………
of thermal loss from the air to the liquid.
…………………………………………………………………………………………… [1]

Two metal saucepans contain the same mass of hohoooooooooooottttt tt tttttttttttttttttttttttttttttttttt ttttt wawawawawawawaawawaawawawaaawaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaawwaaaawaaaaaaaawaaaaaaaaaaaaaaaaaaaawaaaaaaawwwaaateteteetttttttttttttttttttetttttttttttttttttttttt rrr r at ttthehehehe ssssame initia
temperature. Pan A is white and pan B is black, but ooooooooooooooooooooooooooooottthththththththththtththththththththhthththththhththththhthhhhhththhthththhthhthhththththththththththtththhththhthhhthththhhhhhhtthhththhhthhthhhhthhhthtthhththtttthttttttththhhhererererereerererererrrerererererrererrererererererererrererererrererererrererererrreerrerrerererererreeeereeereeereeeerererereeereeerereereeererreererererereeereereeeerrrrerererereererreereereereerrreerrrerrrrrrwiwwiwwiwwwiwwiwwiwiwiwwwwwiwiwiwwwwiwwwwiwiwiwiwiwwwiwwiwiwiwiwiwwwiwiwwiwiwwwiwwwwwwiwiwwiwwiwwiwwwwwwwwiwwwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwiwiwwiiwiwiwwiwwwwiwiwiw sesesesessseesesesesesesesessesssessssesssessesssesesesesessesssssssssesesessssssssssesssssssssessssssssssssssessssssssssssssssssssesssessssessessssee ttttthhhhe twowowowo ssssauauauaucec pans are
identical. Both saucepans are uncovered and cooooooooooooooooooooooooooooooooooooooooooooooooooooolllllllllllllllllllllllllllllllllllllllllll unununununununununununnunununununnunununuuuuuununununnununununununuunununununuuuuuunununnnunununuunuunuunuunununnnnunuuununununnnnunununununununununuuununnununuuununnunnunuuuunnnnununuuuunnuunnnnununununnunnnnnunnnunnnunnnnnunnnnndededededdededdeddedededededededededededededededededdeddedededededddededdedeedededdededdedddededededededddedededededededededededededededededdedededddeedededededeeededdedeeeededdeeeeddedeeeeeedddeeeddedeeeeedededdeeeedeeeddeeeedeeeeeededdeedddedddddeeeeddeeeededderrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrr rr rrrrrrrrrrrrrr ththththththththhhthththththththtthtththhthhththhhthhhthththththhhhthhhththththhhhhhthhhhhhththhhhhththththththhhthhhththththhhththththhhhththththththhthththhthththtttththttttthttttttttttththhhhthhhththhhhhhhhhheeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee sasasasamemememe cccconononondddditttit ons. The
cooling curves for the two saucepans are shown in n FiFiiFiiiFiFiFFiFiFiFFFiFiFiFiFFFFFFFiFiFFiFiFiFFFiFiiiFiFFFiiFiFiFFFiFiFiiFiFFFiiiiFiFiFFFiiiiiFFiiiiFiFFFFFFiiiiFFFFFiiiFFFFFFFFFFiFFFFFFFFFFiFF gg.g.g.g.g.gg.gg.g.g..g.g.g.gggg.ggggggg.g.g.gg.g.g.ggg.gggg.g.ggg.g.gg.g.g.g.gggggggg.g.ggggg.gg.gg.g.g.gg.g.g.ggggg.gg.gggggggggggggggggggg.gg.g.ggg.ggg......ggg 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 1111.11111111.1111.111111.1111111111.1111111111.11.1.1111111.1.111111111111111111.11.111.11.1.1.11111111111...........
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(a) Explain why pan B cools faster than pan A.
Pan B is black which is a better emitter of heat compared to white (1)
.............................................................................................................................

............................................................................................................................. [1]

(b) Describe and explain how Fig. 7.1 is different when the pans are covered and
the experiment is repeated.
The rate of cooling will be lower OR temperature will take a longer time
.............................................................................................................................
to drop to a same temperature (1). This is because the cover will reduce
.............................................................................................................................
heat loss by convection (1).
............................................................................................................................. [2]

(c) Explain what is meant by the specific heat capacity of water is 4200 J/(kg °C).
4200 J of heat is required to increase / decrease the temperature of 1kg
.............................................................................................................................
of water by 1 C.
............................................................................................................................. [1]

(d) The specific heat capacity of water is very high. Suggest one disadvantage of
this when water is used for cooking.
It will require a high amount of heat (or require a longer time of heating)
.............................................................................................................................
in order to raise the temperature of water for cooking.
............................................................................................................................. [1]

(e) The water in pan A cools for 8 minutes, as shown in Fig. 7.1. During this time,
the water loses an average of 9000 J of thermal energy per minute.
(i) Calculate the mass of water in pan A.

Q = mc
9000 J x 8 min = m x 4200 J/kg C x (94 C – 60 C)
m = 0.504 kg (3 s.f.)

mass = ……………………

(ii) The mass of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes.

Q = mc
Q = 0.504 kg x 4200 J/kg C x (94 C – 40 C)
Q = 114000 J (3 s.f.)

loss of thermal energy = …………………… [3]
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.............................................................................................................................
to drop to a same temperature (1). This is because the cover will reduce
...............................................................................................................................
heat loss by convection (1).
................................................................................................................................ [2]

(c) Explain what is meant by the specific heat capacity of wawateterr sis 442000 J/J/(k(kg g °C°C).
4200 J of heat is required to increase / decrease thhththhthththththhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee teteteteteteteteteteteteteteeeeeeeeeeeeeeeeeeeeeeeeeemmpmpmpmpmpmpmpmpmpmpmpmppmpmmmpmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmpmmmmmmppeeeeereeeeeeeeee aturururururururururururururu eeeeeeee ofofofofofofofofofofofofofofof 1111111111111kg
....................................................................................................................... ................................ .................................................................. .............................. ............................ ........
of water by 1 C.
..................................................................................................................................... ....................................................................................................... .............................................................. [1]

(d) The specific heat capacity of water is very high. Suggest onnee ddisadvdvanantage of
this when water is used for cooking.
It will require a high amomomomomommomomomoomomomomomomomomomoomommoomomm uunuu t ofooooooooooooooo  heaeaaaaaaaaaaaaaaaaaaaaaaaaaaat (o(o(o(o((o(o(o((o(o(o(o(o(o(o(o(o(o(o(o(o(oooor reeeeeeeerereeeeeeeeeeeeeeeququququququququququququququuqquuuquuququuuuuuuuuire a aaaaaaaaaaaaaaaaaa longerrrrrrrrrrrrrr ttttttttttttttimimmimimimimimimimmimimimme of heating)
................................................................................. ..............................................
in order to raiseseseseseeseseseeeeseeeseseseseseseeessss ttttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhh  temmmmmpeppepepepepepepepepeeppeppepepeeepepepeppeepeperarrrrrrrararrrr ture of ff ff f f f fffffffff f fffff fff fffffffff water fofofofofofofofofofofoofofoofofofofofofofooofofffofoofofoor rrr rrrr rrrr r r r rrr rrrrr cocococococooococococoococoococooooococoooooooococooooc okokokokokokokokokokokokokokokookokokokokokokokkokookokkkokokkking.
.......................................................... ......................... ............ ........................................... [1]

(e) The water in pan A cools for 88 minututeses,, asas sshoh wn in Fig. 7.1. During this time,
the water loses an average oof f 90900000 JJ oof f ththerermam l energy per minute.
(i) Calculate the mass of waateter r inin panan AA.

Q QQQ QQQQQQQQQQQQ ============================ mcmcmcmcmcmmcmcmcmcmcmmcmmmcmcmcmmmmcmcmcmmmcmcmcmmc
90909090909090909099090999090900000000000000000000000000000000000000000000 J x 88888888888888888 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmminiiiiiiiiiiiiiiii  = mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 4444444444444444444444444444202020202020202020202020202020200202020202020220222020002022000000000000000000 J/JJJJJJJJJJJJJJJJJJJJJJJJJJJ kg C x (94 C – 60 C)
m ==================== 0.0 505555555555555555555555 4 kg (3(33333(333(33333333333333(3333333 sssssssssssssssssssssssssssss.ff.fff.f.f.f.f.f.f.ffff.f.f.fff..f.ff.fff.ffffff.)..).).).).).).).).).).).).).).)))).))).))))).))))

mass = ……………………

(ii) The maasss  of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes
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8 A teacher demonstrates magnetic screening. When a magnet is placed near a small 
cardboard box, paper clips on the other side of the box are picked up, as shown in Fig. 
8.1. When a small piece of soft iron is placed inside the box as shown in Fig. 8.2, the 
paper clips fall off. Magnetic field lines in each diagram are shown as thin lines.

Fig. 8.1  Fig. 8.2

(a) On Fig. 8.1, mark an arrow on each of the magnetic field lines to show its
direction. North to South

[1]

(b) Explain why placing the soft iron in the box causes the paper clips to fall off.
Soft iron is highly permeable to magnetic field (1).
.............................................................................................................................
Magnetic field from the magnet does not reach the paper clips so they 
.............................................................................................................................
demagnetized and fell off (1).
.............................................................................................................................

[2]
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Fig. 8.1  Fig. 8.2

(a) On Fig. 8.1, mark an arrow w ono eeacchh ofof thehe magnetic field lines to show its
direction. Noooooortrtrrtrrrtrtrtrtrrrtrrrrrtrrtrrrrthhhhhhhhhhhhhhh tootototototototoototototototootooooootttt Sooooouoooooooooooooooooooo th

[1]

(b) Explain whhy y plplaccining thhe e sosoftft iroronn ini the box causes the paper clips to fall off.
SoSoooooSoSooSooooooooooooooooftftftftft iiiiiiiiiiiiiiiiiiiror n is hhhhhhhhhhhhhhhhhhhhhhhighlhhhhhhhhhh y y yy yy yyyyy yyy yyyyy yyy yyyyy y yy yyy pepepepepepepepepepepeppepepepepepepepepepepepppeppepepepepeppepeppp rmrmrmrmrmrmrmrmrmrmrmrmrmmrmrmrmrmrmrmrmrmrmmrrmrmmrmrmrmrmrmmmr eaeaeaeaeaeaeaeeeaeaeaeaeaeeaeaeeeeeeeeeeaeee blbbbbbbbbbbbbbbbb e to magnetic field (1).
..................... ..................... ...........................................................................................
Magnetetetetetetetetetetetetetetetetetettetetettettettetee iciciciciccicciciciciciccicicciciciciiciciciciicccccc fffffffffffffieieieieieieeeieieieieeieeeeieeieeeeeieeeeieeldddldldldldldldldldddlddldlldldddddldddldddd fffffffffffffffffffrorororoorororororororoororororororrorororoorrooorooor mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm tttthttttt e magnet does not reach the paper clips so they 
.................... ....... .......................................................................................................
demagnetteteteteeteteteteteteteteteteteteteeetetetetettizzizizziziziziziizizizizizizizizizizizizizzizizzizzzedededededededededededededdeededededededdededededeededddeeee  and fell off (1).
.............................................................................................................................

[2]
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9 The apparatus in Fig. 9.1 is called a force-on-conductor balance. When there is an 
electric current I as shown in XY, there is a force on XY. This force is measured by
putting weights in the pan until XY is brought back to its original position.

Fig. 9.1

(a) State what would happen if the current direction were from Y to X.
XY would move up / anticlockwise / motion reversed / pan moves down
…………………………………………………………………………………………

[1]

(b) A student uses the balance to determine the force F on XY for different
currents I. He concluded that F is directly proportional to I based on his results
given below.

Show clear workings to estimate the force on XY when the current is 1.6 A.

Assuming (2.0,0.047) is on the best-fit line
m = 0.047 2.0 = 0.0235
Using y = mx
y = 0.0235 x 1.6

= 0.036 ~ 0.038 N
force = …………………… [2]

END OF SECTION A
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Fig. 9.1

(a) State what would happen if the current direction wewere from Y to X.
XY would movvvvvvvvvve eeee e eeeeeeeee eeeeeeee upupupupupupupupupupupupupuuuupupupupupupupuupuppppp / antttttttttttttttttttttticiciciciciciciciciiciciciciciciciciciccccccclolololoolololoololoolooloololooolooooloool ckckcckkkckkcc wisessssssssssssssssssssssssssss ////////////////////////////// motionnnnnnnnnnnnnnnnnnnnnnnnnnnn rrrrrrrrrrrrrrrrrrrrrrevevevevevevevevevevvevevevvevevevevevevevevevveeveveevevevvevveevvererererereererererererrerereereererereeeeereereeeereee ssssesssssssssssssssssssssssssssssss d / pan moves down
…………………………………………………………………………………… …………………………

[1]

(b) A student uses the balancee tto o dedetetermrmininee the force F on XY for different
currents I. He concluded thaat t FF isis dirrecectltly proportional to I based on his results
given below.

Show clelearar wwororkikings to estimate the force on XY when the current is 1.6 A.

Assuming (2.0,0.047) is on the best-fit line
m = 0.047 2.0 = 0.0235
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Section B
Answer all the questions from this section. 

Answer only one of the two alternative questions in Question 13.

11 A measuring cylinder contains water which has a density of 1000 kg/m3.

Fig. 11.1 Fig. 11.2 Fig. 11.3

(a) Fig. 11.1 indicates four ways the observer’s eye could look when taking the
reading from the measuring cylinder. Put a circle around the eye position that
gives the correct reading and state the volume of water in the cylinder.

90 cm3

volume = ______________ [1]

(b) In order to fill the measuring cylinder up to the 100 cm3 mark, 80 drops of the
liquid are added to the liquid already in the measuring cylinder. Calculate the
average volume of one drop.

10 cm3 / 80 = 0.125 cm3

volume = ______________ [2]

(a) 20 cm3 of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder.

[1]

level shown at 70 (ignore meniscus) ± 1mm

(b) A rule, calibrated in cm, is placed alongside the measuring cylinder, as shown in
Fig. 11.3. What is the length of the measuring cylinder, from zero up to the 100
cm3 mark?

16 cm
length = ______________ [1]
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Fig. 11.1 FiF g.. 11.2 Fig. 11.3

(a) Fig. 11.1 indicates four wayys ththee obseservrverer’s’s eeyey  could look when taking the
reading from the measuring cylinderer.. PuPut t aa cic rcle around the eye position that
gives the correct reading andd ststatate e ththee vovolulumem  of water in the cylinder.

90 cm3

volume = ______________

(b) In order to o fif llll tthe mmeaeasusuriringng cylinder up to the 100 cm3 mark, 80 drops of the
liquid are added d toto tthehe lliqiquid already in the measuring cylinder. Calculate the
averagge e vovolulumeme oof ononee ddrop.

10 cm3 / 80 = 0.125 cm3

volume = ______________

(a) 20 cm3 of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder.
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(c) The volume of a cylinder is found using the equation

volume = cross-sectional area x length.

Determine the cross-sectional area of the cylinder containing water.
100 cm3 = area x 16 cm (1)

area = 100 cm3 16 cm 
= 6.25 cm2 (1)

cross-sectional area = ______________

[2]

(d) Hence, or otherwise, determine the pressure acting on the base by the water left
in the cylinder.

P = Force / Area
= 1000 kg/m3 x 70 cm3 x 10 N/kg 6.25 cm2 (1)

= (1 g/cm3 x 70 cm3) 1000 x 10 N/kg 0.000625 m2 (1)
= 1120 N/kg or 1120 Pa (1)

pressure = ______________

[3]

12 The circuit in Fig. 12.1 is connected up.

Fig. 12.1

(a) State how does the current in the resistance wire compare with the current in
the 2 resistor?
They are the same in amount / magnitude.

.............................................................................................................................

............................................................................................................................. [1]

(b) A voltmeter connected across the resistance wire shows the same reading as
a voltmeter connected across the 2 resistor. Calculate the combined
resistance of the wire and the resistor.
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(d) Hence, or otherwise, determine the pressure acting on the base bby y the water left
in the cylinder.

PPPPPPPPPPPPPPP = FoFoFoFoFoFoFoFoFoFoFoFoFoFForce / Area
= 1000 kg/m3 x 70 cm3 x 1010101010101010101010010101010 NNNNNNNNNNNNNNNN/k/k/k/k/k/k/k/k/k/k/k/k/k/kkg gg g gg g ggg g gg g gg 6666.6666 25 cm2 (1)

= (1 g/cm3 x 70 cm3) 1000 x 1111111100 0 0 000 0 00 00 0 0 N/N/N/N/N/N/N/N/N/N/N/N/N/NN/NN kgkgkgkgkgkgkgkgkgkgkgkgkkgkg 0.0000000000000000000000000000006060600000606006060060 252525252525252525252525252525 mmmmmmmmmmmmmm2 (1)
=============== 1111111111111111212121212121212121212121212120000 N/NNNNNNNNNNNNNN kg oooooooooooooor r r r r r r r r r rrrrr 11111111111111112121212121212212121212122122000000000000000 PPPPPPaPPPPPPPP  (1)

ppprprprprprprprprprprrrrprrrrrrrrprprprrrprprprrrrprprprprrprprprprrprrrrprprrprprprprrrprrrrrrrrrprrrrprprpprprrprprrrprpppprprrpppprrpppppppppppppppppppp eseseseeseseseseseseseseeseseeeseeeeeseeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeesssseeesseeeeeeesseeeeseessususususususussusususususususususususuusususuusususussuuuusususuuuuusuususususususususususususususuusuuusuuususuuusuuusususuususuususususuuuuussususuusussususssususssuuusuussssusussusssssssusssssssssss rrrrerereerrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrerereerreeeeee = ____________________

2 The circuit in Fig. 12.1 is connected up.

Fig. 12.1

(a) State hohow w dodoess ttheh  current in the resistance wire compare with the current in
the 2 reresisiststoror??
They are tttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhhhhhhhhhhhhh  same in amount / magnitude.

.............................................................................................................................
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Same voltmeter reading implies resistance wire is also 2 (1)
combined resistance in series = 2 + 2 = 4 (1)

combined resistance = …………………… [2]

(c) The wire and resistor are disconnected and then reconnected in parallel, as
shown in Fig. 12.2.

Fig. 12.2

(i) Calculate the new combined resistance of the wire and the resistor.

New combined resistance in parallel = (2x2)/(2+2) = 1      (1)

combined resistance = …………………… [1]

(ii) Compare the current measured in Fig. 12.2 with the current in Fig. 12.1.

Since combined resistance decreased by 4 times, new current will
.........................................................................................................................
increase (1) by 4 times (1).
.........................................................................................................................

[2]
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Fig. 12.2

(i) Calculate the new combineded resesisistatance e ofof tthehe wwirire e and the resistor.

NeNeNeeeeeeeeNeeeNeeeNeeeeeeeeNeeeeNeNeeeeeeeNeew wwwwwwwwwww cococococcccccccccccccccccc mbmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm inededededededededededededededededededededeedeededeeeee rrrrrrrrrrresessesesssesesesssssesesssesesesesessesessseeseeeee isisisisisssisisisisisissssisiisissiisisissssstatattatatatatatttatatatatttattttatttattaaaaancncncncncccnccnccncccnccccccccccccccccccn eeeeeeeeeeeeeeeeeeeeeee inininininiiiiniiinnnniinnininnnnn pppppppppppppppppppppppppppppppppppparaararararararararrarararaararraarrrararaaraaraaarararraaraaaraaralalalalalalalalalalalaalalaalaaalllllllllllleleleleleleeeeleleeeeleleleeleeeeleleeeleeleeeeeeelelel l llllllllllll =================== (2(((((((((((((((((((((((((( x2)/(2+2) = 1      (1)

cocombined resistance = …………………… [1]

(ii) Comparee ththe e currenent memeasasurured in Fig. 12.2 with the current in Fig. 12.1.

SiSSSSSSSSSSSSSSSSSSSSSSSSSSS ncncnncncnncncncnncnncncncncnncncnncncncnnncnccce cocccccccccccccccccccccccccccccc mbbbbbbbbbbbbbbbbbbbbbbbmbbbbbbbbbinnnnnnnnnnnnnedededededededededededdededededededededdeddedededededdeededededededdeed rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesessesesesesessessssseseseesseseseesesessee istance decreased by 4 times, new current will
............ ........ ...........................................................................................................
incrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreaeaeaeaeaaeaeaeaeaeaeaeaaeaeaeaeaaeaeaeaeaeaeaeaeaaaeaeaeaaaeeaeaeaaeae sesseseseseseeeseseeseseseseeseeseseseseseseseseeesesesesessssss (((((((((((((1)1)1)1)1)1))1)1)1)1)1)1))1)1)1)1)))1)1)))1)1))11)1)1))))))) bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbby 4 times (1).
............. ..............................................................................................................

[2]
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(d) Walls in buildings sometimes develop cracks. The width of a crack can be
monitored by measuring the resistance of a thin wire stretched across the
crack and firmly fixed on either side of the crack, as illustrated in Fig. 12.3.

Fig. 12.3

(i) The wall moves and the crack widens slightly. Explain what happens to the
resistance of the wire.
Wire stretches/length increases/cross-sectional area decreases (1)
.......................................................................................................................
causing the resistance to increase (1).
....................................................................................................................... [2]

(ii) Copy a suitable circuit from Fig. 12.1 or Fig. 12.2 and add a LED light bulb
to light up when the crack widens.

Suitable circuit chosen from Fig. 12.1 (1) Correct LED symbol
connected parallel to the wire (1)

[2]
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Fig.g 12.3

(i) The waw ll moves and the ccrarackck wwidennss slsligighthtlyly. Explain what happens to the
resistance of the wire.
WiWiWWiWiWiWiWWiWWWWiWWWWWWWWiWWiWWWiWWWWiWWiWiWWWire sssssssssssssssssssssssssstrttttttttttttttttttt eteteteeteteteeteteeteeeteeeeeeteeeteettttttttcheseeeeeeeeeeeeeeeeeeeeeeeeeeeeee /l/l/l/lllll/l/l/l/lll/ll/l//ll///l/// eneeeeeeeeeeeeee gthh ininnininninnnininininnninninninniiniinininininnnnnnnnnncrcrcrcrcrccrcrcrcrcrcrccrcrcrcrcrcrcrcrcrcccrcrcrcrrcrrrrccc eaeaeaeaeaeaeaeaeaeaeaeaeaeaaeaeaeaeaeaeaeaeaeeaaeeeeeaeeeeaee seseseseseseeseseseseseseseseseesesessesesseseseeseeeeseeeseeeees/s/s/ss/s/s/s/s/s/s/s/s/s/s//s/s/s/s//s/s//s/ss//sss/s//ssss/s crcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrccrcrcccrccccc ososososososososososososososososoosoososososososoososososssooooooooo sssssssssssssssssssssssssss--------------sectional area decreases (1)
........................................... ......... .......................................................................
caaaaaaaaaaaaaaaaaaaaaaaaaaaausing thththththththththththththtththhhhhhhhhhhhhhhhhhhhe rerererererereeeereererereererrrerrerrerrererrerrerrerr sisisisisisiisisisisisisisisisisssiissiisissssssssssss stsss ancececececececececcececececcecececcecececececeecececceececeeeececc ttttttttttttttttttttttttttttttttto oooo oooooooo oooooooooooooo oooooooooooo inininininininininininiinininininniniinnininnnnnnnnnnnncrease (1).
.................. .................... ....... ................................................................................. [2]

(ii) Copy a suitaablble e cicircrcuiuit t from Fig. 12.1 or Fig. 12.2 and add a LED light bulb
to ligightht uup p whwhenen tthehe crack widens.

Suitttttttttttttttttttttttttababababbababababababababababababababababaabbbabbababaabbabaaba lelelelellelelllllllllllll cccccccccccccccccccccccccccccccccccirriririririririrririririirriririririrririririrrrirrrirrrrrrrrrrcuccccccccccccccccccccccccccc it chosen from Fig. 12.1 (1) Correct LED symbol
connececececececececececececeececececececeecececeececeecccccctetetetetetettteteteteteteteteteteetettetteteteeteeeeetetetttttt dddd parallel to the wire (1)

[2]
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13 EITHER

The circuit below consists of a 6 V battery source, two resistors of 150 Ω each, LDR 
and thermistor. The Vout across the LDR is connected to a fan which will be switched 
on when the Vout = 6.0 V.

(a) The table shows the range of resistance value for the LDR and thermistor. The
resistance of the thermistor varies linearly with temperature.

Instrument Temperature Light intensity Resistance

Thermistor
10 oC 200 Ω
30 oC 0 Ω

LDR
Bright noon day 50 Ω

Night 100 Ω

(i) Explain whether the LDR and thermistor are ohmic conductors. [2]

No they are non-ohmic because their resistance is not constant / current 
flowing through them is not directly proportional to the p.d across them.
(ii) Calculate the equivalent resistance of the whole circuit when it is during the

night and the temperature is 10 oC. [2]

1/R1 + 1/R2 = 1/Rnet
1/(150 + 150) + 1/(200 + 100) = 1/Rnet
R net = 150 Ω

(iii) Find the reading of the ammeter. [1]

I = V/R
= 6 / 150
= 0.04 A

(b) (i) Show, with clear workings and calculations, whether the fan will be
switched on when the temperature is 10 oC during the night.

[2]

R1/(R2 + R1) 6 = 100/300 6 =  2 V
No, fan will not switch on.
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(a) The table shows the range of resistance value for thhhhhheeee e eeeeeee e eeeeeeeeeeeeeee eeee eeeeee LDLDLDLDLDLDLDLDLDDLDLDLDLDLDLDLDLLDLDLDLDLDLDLDLDLDLLLDLLDLLDLLDLDLLDLDLLLDLDLLDLDLDLDLDLLDLLDLDLDLDLLDLLLLLLLDLDDLDLLDLDDDLDLLLDLLDLLLDLDLLDDLDLDLDLLLLLDLDLLDLLLLLLLLLDDLLDDLLDDDDLDDDLLDDLDLDDDDDDDDLDLDDDDDLDDDDLDLLLDDLLLDLDLLDLDR RRRRRRRRRRRRRRRRRRRRRR RRRRRRRRRRRRRRRRRRRRRRR RRRRR R RR RRRRRRRRRRRRRRRRRRRRRR R RRRR R R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR RRRRRR aaaaaananananaaaaaaaaaanaaaaaaaanaaaaaaaaaaaaaaaaannnaaannaannddd theererermmmmi tttstor. The
resistance of the thermistor varies linearly with tttteeemememememememmememmmmmmemmememememememememmmmemmmmmmmemememmemmmmmmmmemmmmmmemmemmemmmmmemmmmememmmmmemmmmemememmmemmmmmmmmmemmmeeemmmmmmmmemmmmmemmmmmmmemmmemeeemmmemeeme pepepepepeppepepepepepepepepepepepepepeppepepepepepepepepeppppepepeppppepepepeppeppepepepepepeppppppppepepepepepepepppepeppepepppppepeepepppppepepepepepepepeppeepepeppppppeeepepeppepepepeeepeeepepeppppeepepeeeepppeepepppepepepepeppeepepepppepeeppepeppeepeppppppepppppppp rararararararararrarararararararararrararararararrrrrarararararrrarararrrararrarararaaararrraaaaaaaaraaaaaaraaaaaaararaaaararaaraaaaaaaaaarraaaaaaaraaaaaaaaaaraaaaaraaaraaaaaaraaarrrrraaarrrrrrraarr tutututututuutututututututututututututututututuuttututututututttutututtututuutututututtttutututututututttuttututtttutttututututututututttutututtutuuutututtutututututuuutttutuuututuuuuttuutuutuuuuuututuuutuutuuutuuuuuttuuutuuttttttttt rererererereeeereeerererereereerrrreerrrerererereereeeeerereeeeereeeeerereeeeerereeeereerererereeerreerererrreeereereerrrerereerrererrrererrrrrererererrrrrrrerrrrereerrrrrreerrrrrrreee.

Instrument Temperature Light intensnsnssssssnssssssssssiitititititttitttttttttttitttittitititittitittttitititittttttitittttttittitttittittitittiitititiiiiitiitttiitiityyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy RResiststanancece

Thermistor
10 oC 200 0 ΩΩ
30 oC 0 Ω

LDR
Bright noonn daday 50 Ω

NiNighghtt 100 Ω

(i) Explain whether the LDR annd d ththere miiststoror aarere oohmhmic conductors. [2]

No theeeheheheheeheheheheeeheheeeheheheeheheeeeheeeehhheey araaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeee nonnnnnnnnnnnnnnnnnnnnnnn-ohohohohohohohohohhohhohohhohhhhohhhhhhhhhhhmimimimimmmimmmimmmimimmimimiiiiiimimmmmmmm ccccccccccccccccccc bebbbbbbbbbbbbbbebbbbbbbbbbbebb cacacacaccacacacacacacacacacacacacaacaacaaaaaacaaaaaususussususuususussussusuusususususususususuussusu e thththththththththththththhthththththhthhththhhththhtthththhththhthhtheieieieieieieieieeeeeeeeeeeeeeeeeeeeeeee r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rererererererrerererererrerererererereeereeereeeeeeeeeeeeeeesiisisisisisisissisisisiisiissiisisisssiisiisiiiiss ssstsstssstssssssssssssssssssssssssss ance is not constant / current 
flowwwwwwwwwwwwwwwwwwwwwwwwwwwwinnnnnnnnnnnnnnnnnnnnnnnng thhhhhhhhhhhhhhhhhhhhhhhhhhrorrrrrrrrrrrrrrrrrrrrrrrrr uguuuguguguguguuguguguguguguguuguuguguguguguguuuugggh thtttttttttttttttttttttttttt emeeeeeeeeeeeeeeeeeeeeeeeeeeeee  is nooooooooooooooooooooooooooooooooooot t tt ttttttttttt tt t tttttttt tt dididdddddidididiiididdidididididdiddiidididididddididdid rererererereerererererererererrereerrererrreer ctctctctctctctctcttctctcttctctctccttcctctctctcttctcccccctcttlylylylylylyylyylylylylylyylyyylylylylyylylylylylylylylylllyyyyyyyyyyy ppppppppppppppppppppppppppppppppproorororororoororororororororoorororoororoooorooororrrr popopopopopopopopopopopopopopopopopoopopopopopooppopopopoppopopopoppppoppoooppoportional to the p.d across them.
(ii) Calculate the equivalent rresesisistatanccee of the whole circuit when it is during the

night and ththe tetempm erratatururee isis 110 oC. [2]

1/////////////////////////RRRRRRRRRRRRRRRRRRR1 +++++++++++++++++++++++ 1/R2 ======================= 1/1/1/111/1/1/1/11/11/1/1/1/11111111111 Rnet
1/(111111111111111111111111115005050050505050505000555555555 ++++++++++++++++ 150) + 1/1/1/1/1//1//1/1/1//1//1//1//1////1///////1/11111 (2(2(2(2(2(2(2(2(2(2((2(2(2(2(222(2((2(2(2(2222( 000000000000000000000000000000000000000000000000000000000000000000000000 +++++++++++++++++++++++++++ 111111111111111111111111100000000000000000000000000000000000000000000000000000000000000000000 ) = 1/Rnet
R net ======================== 15151515151515151515155151515151511515151511115151511515115555550 000 0 0 00000000000000000000000000 ΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩ

(iii) Findd tthehe rreaeadding of the ammeter. [1]

I = V/R
= 6 / 150
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(ii) Show, with clear workings and calculations, a possible pair of conditions
for the temperature and light intensity which will cause the fan will to be
switched on. [3]

Temperature = 30 oC
Light intensity = night (1)
Vout =R1/(R2 + R1) 6
= 100/100 6 (1)
=  6 V (1)

13 OR

www.KiasuExamPaper.com
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(ii) Show, with clear workings and calculations, a possible ppaiairr ofof ccoonditions
for the temperature and light intensity which will cauusese tthehe fanan wwill toto be
switched on. [3]

Temperature = 30 oC
Light intensity = night (1)
Vout =R1/(R2 + R1) 6
= 100/100 6 (1)
=  6 V (1)

3 OR
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The turbine of a hydro-electric power station is built below the level of a lake 
as shown below.

The turbine is rotated by the running water. It then rotates a group of magnets
around a coil in an a.c. generator. The generator is designed such that the 
magnets would rotate at a constant speed generating an e.m.f of 50,000 V 
across a coil. The water would be discharged at a constant speed of 10 m/s 
into the downstream river. The mass of water passing through the blades per 
second would be controlled by an automatic gate.
If a current is drawn from the generator coil, there would be a clockwise 
moment opposing the rotation of the turbine. The running water would need to 
produce an anti-clockwise moment by hitting the blades in order to overcome 
the resisting moment and keep the blades moving at the required constant 
speed to generate the e.m.f.of 50,000 V.  If 10 A of current is drawn from the 
generator, 17,160 Nm of moment would oppose the rotation and 169.5 kg of 
water would be needed to hit the blades per second. 

The table below shows the data of Mount Alulu hydroelectric power station:

Generated 
e.m.f. / V

Current 
drawn from 
generator /

A

Moment 
required to 

turn the 
turbine / Nm

Mass of water 
hitting the blades 

per second / kg s-1

Speed of
discharged 
water / ms-1

50,000 10 17,160 169.5 10

50,000 20 34,320 339.0 10

1.5 m

Turbine 
blades

WATER

300 m

Downstream river

Speed of discharged water 10 m/s

Gate to control 
mass of water

Mount Alulu

LakeAlulu

Turbine with 
generator

1977 m
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The turbine is rotated by the running water. It then rotates a ggroroupup oof f magnets
around a coil in an a.c. generator. The generator is desesigignenedd suuchch thaatt tht e 
magnets would rotate at a constant speed generatinngg anan ee.mm.f ooff 5050,0,00000 V 
across a coil. The water would be discharged at a cocococoooooonsnsnsnsnsnnnnnn tatatataataaaaataaaaaaaaaaaaaaaaattaaataaaaaaaaaaaaaaaaantntntntnntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn sssspeededdd ooooff f f 10101010 m/s 
into the downstream river. The mass of water passssssssssssssssssssssssssssiiininininninininnnninnnnininininininnnnnnininnnnnininnnnnnnnininininnnnnnnninnnnnninninninnnnnninnnininnnnninnnnnnnnnnniiininiiiiiiiiiiiingggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg thththtttthththththththththththththttthththtthhththththtththththththththththththhhthththhhhhthhhtthtthhhthhthhththhhhththththhthhththththhththththththhththhhhhhtthhhthhhthththttthttthththtttttthtttttttthtthhhhhhhhhhrrrorororororoorororororororororororororororororororrrrororrrrorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrouguguguuuugu h theeee blblblbladadada es per 
second would be controlled by y y yy ananaananaananaananananananananannannnanananananaanaanananananananananananananananananannanananananaaaanannanaaaaaaaanannannnnannannnaaanannnananaananaannanaaanannanaaanaaanaaanaaaaanaanananaaaaaaaaananaananaaaannaaannannnnnnannannn aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaututututuuuuuuu omooo atic ggggate.
If a current is drawn from the generator ccccoioiiiiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiioioiiiiiiiiiiiiiiillllllllllllllllllllllll,llllllll,llllllllllllll,l, tttttttttttttttttttttttttttttttttttttttttttttttttthehehhehehehehehehehehehheheheheheheheheheheeehehehehehehehehehehehehehehehehehehhehehehehehehehhhheheheheheheheheehehhehehehehehhhheehehehehehehehehehehheheheheeheheeeeheeeeheeeeeheeeheeehhehehehehhehheeehhheeehhheeehhehehhherererererererereererererererererererereeeerererererererererrererreeerererrerererrrrrrererererererrrerrrererrererrrererrerrrererrrrrerererereerererrrereereeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwoooooooououououououooooooououooooououoooooooooooooo ldldldldlddddlldldd bbbbeeee aaa clclclc ocococockkkkwise 
moment opposing the rotation of the turbine. The rrrununununununununununuunuununununununununununununununununununununuunununununnunnununununununuuunnunnnunuuunnunununununuuuuuununununuunuuuuunununnnunuunnnuuunnnunnnnnnnnnnnnnnnnnnnnunnnnnnnnnnninininininininninninininniinininininininininnnninininininininnnnn nnnnnnnngnnnnnnn wwatataa erererer wouuuuldldldld nnnneed to 
produce an anti-clockwise moment by hitting the blades in oordeder too oovvercome 
the resisting moment and keep the blades movo ing at thee reqequired constant 
speed to generate the e.m.f.of 50,000 V.  If 10 A ofof currentt iis s drawn from the 
generator, 17,160 Nm of moment would opposee tthehe rotation and 169.5 kg of 
water would be needed to hit the blaadees per sesecocondnd. .

The table below shows the data of Mount Alulu hydroelectric power station:
Current Moment M f t S d f

1.5 m

TuTurbine 
blb ades

WWWAWATETERR

eDowwnstreeeamam riverririvvverii r

Speed of discharged water 10 m/s
1977 m
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(a) Assuming that water hits one blade at a time at a perpendicular distance of 1.5
m from the the axle as shown below, estimate the force it must exert on the
blade when a current of 10 A is drawn from the generator. [2]

Moment = F x d 
17160 = F x 1.5 m (1)

F = 11440 N (1)

(b) Explain why “If a current is drawn from the generator coil, there would be a
clockwise moment opposing the rotation of the turbine”? [2]
According to Lenz’s Law, induced current must oppose the change
causing it (1). Hence a resisting moment or force is produced by the
induced current (1).

(c) Calculate the amount of energy per second available to the generator when
500 kg of water flows through the turbine per second. [3]

Loss in Ep = mgh
= 500 x 10 x 300
= 1 500 000 J (1)

Gain in Ek = ½mv2

= ½ x 500 x 102

= 25,000 J (unused energy)             (1)
Energy available = 1 500 000 – 25 000 = 1 475 000 J    (1)

(d) Estimate the current that flows in the generator when 500 kg of water flows
through the turbine per second. [2]

P = V I
E x t  = V I

1 475 000 x 1 = 50 000 x I  (1)
I = 29.5 A (1)

(e) Explain briefly why the actual current flowing should be less than your
estimated value in (d) when 500 kg of water flows through the turbine per
second. [1]
Some work needs to be done to overcome friction in the axle of the
turbine. The energy used in this way is converted to heat in the axle.

END OF PAPER 2

www.KiasuExamPaper.com

blade when a current of 10 A is drawn from the generator. [2
Moment = F x d

17160 = F x 1.5 m (1)
F = 11440 N (1)

(b) Explain why “If a current is drawn from the generator ccoioil,l, ttheherere wwould be a
clockwise moment opposing the rotation of the turbinee”?”? [2
According to Lenz’s Law, induced current mususususususususususususssssuuu t ttttttttttttttt opopopopopopooooooooooooooooooooopppppppppppppppppopopppppopopopopopopopopoppp se tttttttttttttheheheheheheheheheheheehehe ccccccccccccchhhhahahahahahahhhhh nge
causing it (1). Hence a resisting moment or r r fofofofofofofofofofofofofofofofofofooffofofoofooofofofofofoffofofoooofofofofofofoofoofoofofofofoooooooooofofofofoofofofooooooofoofoooofofofooffoffff rcrcrcrcrcrrrcrcrcrcrcrcrcccccrcrcrcrrcrcccccrcrcrcrcrcrcccccrccrcccccccccrcrccrcccccrcrcrcrcrcrcrcrcrcrcrcrcrccrcrcrcrcccrcccrcccrcrccrccrcrcrcrcccrccrcccrrrccccrrrrrrcrcrrrrrcrrccrrrrcrcccrrrrrcrrcceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeee e ee e e eeeeeeeeee eeeeeeeee eeeeeeeeeee iisissisisisisisisisisisissisisisisisiisisiissssisssssissssssssssssss pprodududududududududududududuuced by the
induced current (1).

(c) Calculate the amount of energy per seconnddddd avavavavaaavavavavavavavavavvvvvavavavvavavavavavvvavaavvvavavavavavavavvvavavvavavaavaaavvavavavavavavaavavavavvaaaavavaavvavavvvaaaavavaaaaaavavavaaaaaavaaavavavavavavaaavavaaaavavaaavaavavavavavaaaavvvaaaavavaavvvvaavvvaaavvavaiaaaaiiaaaiiaiiaiaaiaiiaiiiaaiiiaiiaaaiaiaiaiaiaiaiaiaiaiaiaiaiaaiaiaaaiaaaaiaaaaaiaaaaaiaaaiaaaaiaaaaiaiaiaaaiaaaaaaaaaaaiaaaaaaa aalalalalalalalaaaalaaaaalalaalaalaalalaaalaalallllalaaaaalaaaaaalaaaaalaaaalalalalalalalaaalaaaaalaalaaaaaaaaaalaaaaaaaaaaaaaalalaaalaalllaaaalaaallaalalllaaaaaaaaaaaaaaaaaaaaablblbbbblblblblblblbbbllbbblbbbblbllllbblblblblbllblbbllllblblblllllblbbbbblblblblblblbbbbbblblblblbbbblblblblbbbblblbbbbbbblbbbbbbbbbbbbbbbblbbblblbbbbblbbbbbbblblbblbbbblblblbbblbllllllbblbbb eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee tttttottotototttototototttotototototototototoootottottttttototoootototttoototototottoottttotttttttttttttttttttootttttoottttttotototttototootoottotooo ttttttttttttttttttttttttthehehehehhhhhh ggggenenenenererereratatatatorororor when
500 kg of water flows through the turbine per secococococccococoooooooooocococoooooooooococococoooococooooocoooooocooococooooooooooooooooooooooooooooooooondndndndndndndndndndndndnndndndnddndnddndndndndndndndndndndndndnddndndnddnddndndndndndndndndndndnndndndndndndndndndndndnnnndndnnnndnndnndnnnndnnnndndndndndnnnnnnnnnndndnndnndnddnnndnnddnddddddndddddddddddd................. [3

Loss in Ep = mgh
= 500 x xxxxxxxx xxx xxxxxxxxxxxxxxxxxxxxxx 101011010101011010101110101110000101111111 xxxxxxxxxxxxxxxxxxxx 333333333333333333333300000000000000000000000000000000000000000000000000000
= 1 5050500505000505050505005050050505050050500500555555 0 000000 00000000000000000000 00000000000 0 0000000000000000000000 JJJJJJJJJJJJJJJJJ (((((1((((((((((( )

Gain in Ek = ½mmmmmmmmmmmmmmmmmmmmmmmmmmmvv222222222222222222222222

= ½ x 5050505050505050550550505055505505505050550500000 00000000000000000000 x 102222222222222222222

= 2525252525252525252525252525252525225222522525225225225555,0,,,,,,,, 000000000000 JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ ((((((((((((((((((((((((ununununnnnnnnunnunnnnununununununnnununnunususususususususususuususuususuuuuusuusususussedeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeneneneneneneenenenenenenenenennenneneneenenenennnnnnnn rgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrggrrgrrggrrggrggggy)y)y)y)y)y)y)y)y)y)y)y)y)y)y)y)y)yy)y)y)y)y)y))y))))y)y)y)y)yy)y)))yy              (1)
Energyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy aaaaaaaaaaaaaaaaaaaaaaaaaaaaaavavvvvv ilabbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbleeeeeeeeeeeeeeeeeeeeeeeeee ====================== 11 5050505055055050505050505050505550555555550000 0000000000000000000000 0000000000000000000000000000000000000000 00000000000000000000000000 – 25 00000000000000000000000000000000000000000000000000000000000000000000000000000000 ======================== 1111111111111111111111111 4444444444444444444444447577777777777777777  000 J   (1)

(d) Estimate the current that flowows s inn tthehe ggenenere ator when 500 kg of water flows
through the turbine per secocondnd. [2

PPPPPPPPPPPPPPPPPPPPPPPPPPPPP == V VVVVVVVVVVVVVVVVVVV IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEEEEEEE x xxxxxxxxxxxxxxxxx t  = VVVVVVVVVVVVVVVVVVVVVVVVVVVV IIIIII

1 4747444747474747474747474747474747447474747474747474747747474 5 555555555 5555555555 5555 5 00000000000000000000000000000000000000000000000000000 x xxxx xx xxxxxxxxxxxxx xxxxxxxxxxxx 111111111111 = 50 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 xxxxxxxxxxxxxxxxxxxxxxxxx IIIIIIIIIIIII (1)
I = 299999999999999999999999999999999.5.5.5.5.555555.5.5.555555.5.5.5.55.5.5555.5.5.5.5.5..5.5555.55 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (1)

(e) Explain n brbrieeflflyy whwhy y ththe actual current flowing should be less than your
estimaatetedd vavalulue e inin ((d) when 500 kg of water flows through the turbine per
secondd. [1
Some wwwwwwwwwwwwwwwwwwwwworororororrororororrororororororororrorrorororororororoororroooo k kkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk nennnnnnnnnnnnnnnnnnnnnn eds to be done to overcome friction in the axle of the
turbine. TTTTTTTTTTTTTTTTTTThhehhhh  energy used in this way is converted to heat in the axle.
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