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1 A micrometer is used to measure the thickness of a piece of gold bar. With the

jaws closed, the micrometer reading is as shown in Fig. 1.1. With the gold bar,
the micrometer reading is shown in Fig. 1.2. What is the thickness of the gold

bar?
Fig. 1.2
A 2.60 mm C 3.00mm
B 2.92 mm D 5.10mm
2 A stone is thrown up vertically from the top of a building and reaches the
ground after 4 seconds.
& !
== = I
5 BB |
5 BB
® B l
ground

The graph below shows the change in velocity of the stone from 0 to 4 s. What
is the height of the building?

velocity / m/s
4

-

A 35m C 45m
B 40m D 50m
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When his parachute is just opened, a parachutist falls towards the ground with
reducing speed. Under these conditions, which of the following statements is
correct?

A There are no forces acting on the parachutist.
B The upward force on the parachute is equal to the weight of the

parachutist.

c The upward force on the parachute is greater than the weight of the
parachutist.

D The upward force on the parachute is less than the weight of the
parachutist.

A man swimming at 2 m/s sets out at 50° to the bank of a river as shown
below. The river is flowing at 1.5 m/s so that it carries him downstream.

2ms!?
river flowingat 1.5 ms-

Which of the following shows the possible resultant velocity of the man?

A 0.5 m/s C 35m/s
B 1.6 mls D 38m/s

A motorist travelling at 1 m/s can bring his car to rest in a distance of 10 m. If
he had been travelling at 3 m/s, what is the distance required fo bring the car to
rest by having the same deceleration?

A 10m C 30m
B 15m D 90m

Which of the following statements about gravitational field is correct?

A Gravitational field strength of the earth is independent of location.
B Gravitational fields cause forces on objects because they are charged.

c The gravitational field attraction of the Earth acts towards the centre of
the Earth.

D The gravitational field strength on the Moon is less than that on Earth
because there is no atmosphere on the Moon.

JWSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express
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Brass is made of a mixture of two metals — copper and zinc. For 100 cm® of
brass, 20 cm® consists of copper, while 80 cm?® is made up of zinc. Given that
the densities of copper and zinc are 8.9 g/cm® and 7.1 glem?® respectively,
determine the average density of brass.

A 7.46g/cm® C  53.0g/em®
B  8.00g/cm® D 746 g/em®

A load of 18.0 N is placed on a light rod which is suspended from two Newton
meters P and Q as shown in the diagram below. The length of the rod is
36.0 cm.

- |l i o

12.0 cm

| I 18.0N

Which of the following shows the correct readings on P and Q?

P Q
A 6.0N 120N
B 9.0N 9.0N
C 120N 6.0N
D 18.0N 18.0N

The diagram below shows a toy balanced on the edge of a table and at rest.
The toy has a metal ball attached to it. Where is the centre of gravity of the
toy?

table
[ TR
maetal bal
D ———
JWSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express
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The diagram below shows a hydraulic press used to raise a 4000 kg car on a
piston of 40000 cm?. The area of the small piston is 100 cm?.

100 cm®

If the efficiency of the hydraulic press is 80%, what is the minimum force, F
required to raise the car?

A 80N C 125N
B 100 N D 3200N

Bubbles of gas, escaping from the mud at the bottom of a deep lake, rise to the
surface. As the bubbles rise, they get larger.

surface

o0 OO

mud

Which of the following statements is correct?

Air pressure in the bubbles decreases.

Water pressure on the bubbles increases.

Atmospheric pressure on the bubbles decreases.

Frequency of collision between air particles in the bubbles increases.

o0 W >

12

13

14

15

6

A wooden box of 10 kg is pushed up a slope by 30 N force as shown in the
diagram below.

\ W

Calculate the total work done against friction when the box travelled 5.0 m from
the bottom of the slope to the top of the slope.

A 50J c 1504
B 100 J D 300J

At what speed must a ball be thrown vertically upwards to reach a maximum
height of 26 m?

A 5mls C 16m/s
B 7 mis D 22m/s

A car is driven along a level road. The total energy input from the petrol is
80 kJ, and the car wastes 45 kJ of energy. What is the efficiency of the car?

A 28% C 44%
B 36% D 56%

A gas is heated in a sealed container. Which of the following does not
increase?

The average kinetic energy of the gas molecules.
The average distance between the gas molecules.
The average force exerted by the gas on the walls of the container.

OO m>

The number of collisions of gas particles on the walls of the container.
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16 Smoke particles are observed to be in random movement. This is caused by 20

convection currents in air.

collision between air particles.

collision between smoke particles,

collision on the smoke particles by the air particles.

OO0 wm >

17  The diagram shows a mercury-in-glass thermometer. The distance between
the —10 °C and the 110 °C markings is 25 cm.

15¢cm
B e e ——— i 3
-10°C 110°C
25cm

At which temperature is the end of the mercury thread 15 cm from the —10 °C
mark?

A 50 °C C 62°C

B 60 °C D 72°C

18 John dips his left hand into alcohol, and his right hand into water. Both liquids 21

are at same temperature.

Which of the following statements best explains why alcohol makes the hand

feel cooler?

A Alcohol has a lower boiling point than water.

B Alcohol evaporates more readily than water.

c Alcohol Is a better conductor of heat compared to water,

D Alcohol has a higher specific latent heat of vaporisation than water.

19 Which of the following is most suitable for measuring rapidly changing

temperatures?

A water thermometer

B mercury thermometer

C resistance thermometer

D thermocouple thermometer

The figure below shows a piece of paper wrapped around a metal rod and
placed above a candle flame. It was observed that the paper did not catch fire
even when it was placed above the flame for some time.

metal rod

paper

Which statement best explains why this happened?

The flame is not hot enough.

The paper has high specific heat capacity.

The metal rod conducts thermal energy away.

The hot air rises and does not stay around the paper.

OO0 W >

The diagram below shows the temperature-time graph of substance P.

2 Y
temperature Z

time

Which of the following statements best explains what is happening to
substance P between X and Y?

The distance between molecules of P increases.

Heat is absorbed by P to change from solid to liquid state.
Heat is given out by P to change from solid to liquid state.

The molecules of P break free from their intermolecular bonds.

OO mw >
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22 Which of the following is/are true about boiling and evaporation?
i) Evaporation takes place at any temperature but boiling does not.
ii) Evaporation takes place only at the surface of the liquid but boiling
takes place throughout the liquid.
iiy  The temperature of the liquid changes during evaporation but remains
constant during boiling.
A ii only C iandiionly
B ii and iii only D Al of the above
23 sound wave travelling at 340 m/s produces the waveform shown below.
340m/s H)
- —
am ]
What is the frequency of the sound wave?
A 85 Hz C 340Hz
B 170 Hz D 680Hz
24  The diagram below shows a converging lens used as a magnifying glass when
the object is at 6 cm from the centre of the lens. The distance between BC is
6 cm while the distance between CD is 10 cm.
image
What are the properties of the image when the object is now placed at 12 cm
away from the lens?
A real and upright C  enlarged and inverted
B diminished and real D virtual and enlarged
JWSS Preliminary E: tions 2016 Physics 5059/01 Secondary 4 Express
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z
+ ++ + |
X Y
A negative neutral
B negative positive
Cc positive positive
D positive neutral ]
WSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express
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A painter stood at the centre of a rectangular room and looked into a 1.0 m
long mirror.

1.0 m mirror

1\‘\ LS /’ 'y

e g 12m

red wall

What was the length of the red wall that the painter could see?

A 1.0m cC 30m
B 20m D 6.0m

As shown in the figure below, a positively charged rod is brought near two
neutral spheres X and Y, which are in contact. Y is then momentarily earthed
(not shown in figure). Z is removed. What happens to the charge distribution on
X and Y?

P

1€¢ d9
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27 A conducting sphere X is charged positively. The sphere X is touched with a
similar sphere Y, which is initially neutral. The spheres X and Y are then
separated.

Insulated

stands
What are the types of charges left on X and Y?

X b /

A negative positive
B positive positive
c positive neutral
D neutral positive

28  Which of the following graphs best represents how the current varies with the
voltage of a semiconductor diode?

A c
Current Current
Volage Voltage
B D
Current Current
Voltage Voltage
JWSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express
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29 In the diagram, when is the lamp brightest?

oo m>»

The LDR is covered and P is moved to X.
The LDR is covered and P is moved to Y.

Light is incident on the LDR and P is moved to X,
Light is incident on the LDR and P is moved to X,

30  Acircuilt is set up as shown below.

—

L,

]___

L,

o,

X
Ls

What will happen to the brightness of the three lamps if switch S is closed?

Ly Lz Ls ]
A increases increases decreases
decreases increases unchanged
C increases decreases increases
D increases decreases unchanged
JWSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express
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Two resistors of 6 Q and 12 Q are arranged in parallel. A potential difference is
connected across the terminals X and Y. The current in the 6 Q resistor is 4 A.

E:_]“l 4A
é—@—n -———g
1260
What is the current in the ammeter?
A 4 A C B8A
B 6A D 12A

An electric kettle is accidentally dropped onto the floor and the impact caused
the live wire to make contact with the metal case.

The electric kettle is connected to the mains through a proper 3-pin plug with a
fuse. What will happen when the circuit is switched on?

The wire will heat up.
The circuit will be cut off automatically.

The current will flow to the Earth continuously.
The metal case will become live and dangerous.

oo0OwP

The diagram shows the three wires of an electrical mains supply connected to
an electric water heater rated at 800 W 230 V.

live o 4‘
—

Mains neutral
supply earth

Water heater
(800 W 230 V)

What are the voltage and current in the neutral and earth wires when the water
heater is switched on and working normally?

Neutral Earth
A 230V, 3.5A 230V,35A
0V,35A 0V,35A
E 0V,0A 0V,0A
E 0V,35A 0V,0A

JWSS Preliminary Examinations 2016
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The figure below shows a metal rod supported by metal rails. The rod is also
inside a magnetic field pointing out of the page.

magnetic field

out of the page metal rail

Which direction should the rod be moved to produce an induced current as
shown in the diagram?

into the page
out of the page
towards the top of the page

o0 o>

towards the bottom of the page

Four plotting compasses are placed near a bar magnet as shown in the figure
below. Which plotting compass is shown pointing in the correct direction?

®
o
S

S

Physics 5059/01 Secondary 4 Express
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36 In the figure below, the solid curve shows how the e.m.f. produced by a simple 38  The figure below shows the trace of a signal on a cathode ray oscilloscope
a.c. generator varies with time. The dashed curve is the output from the same (C.R.0.) with the time base setting at 1.0 ms/cm.
generator after a modification has been made to the generator.
204 1.0 cm
.."— .f“ " 'In‘ "r-.‘ ‘ﬂ
i I":I £ FEE 1.Uch I |
F1 8% FEAL T
10/ Py i i3
V\! : /\ |
= H {1 i i 2 R
= 0 : — IE. i t = Time (s) /
g P 005 3 01 i o005 02 7
Vi Ll o i S L4
SPUE I AN AN N
YR VIR Y R Y Lafd
\ L 5] Vi | [
-...Qﬂ_. N £ W' Y i |
Whicr; modification was made to produce the result shown by the dashed If the time base setting is changed to 2.0 ms/cm and the Y-gain remains
CLIS, unchanged, which of the following shows the correct trace on the C.R.0.?
A The area of the coil was doubled. A T c 15 a__{
B The strength of the magnet was doubled. 7\ _;/_lr : 5
Cc The number of turns in the coil was doubled. __ %
D The speed of rotation of the coil was doubled. W [ 5 |
S ! [ |
37  Atransformer is used to operate a 12 lamp from a 250 V mains supply.
B ' D 2
AR) TR Rk
JER LA
i AH
HHEH " ]
WAVA | HHHH
Given that the mains current is 0.10 A and the efficiency of the transformer is
75 %, calculate the current in the lamp.
A 1.56 A C 278A
B 2.08 A D 312A
JWSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express JWSS Preliminary Examinations 2016 Physics 5059/01
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39 The figure below shows a coil of wire wound on a piece of soft iron. A magnet
is placed at the gap of the iron as shown in the figure. When the magnet
rotates, the C.R.O. registers a potential difference across the lamp.

magnet (attached to _| -softiron

rotating wheel)

]

P
T

fixed coil

Which of the following shows the display on the C.R.0, as the magnet
completes two revolutions? Assume that the magnet starts rotating from the
position as shown in the figure above.

JWSS Preliminary Examinations 2016 Physics 5059/01 Secondary 4 Express
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40  The figure shows part of an a.c. generator when its coil is in a horizontal
position.

co{
The graph below shows the voltage output of the generator plotted against

time.
A
voltage
output D
B o

Which point on the graph corresponds to the position of the coil after it has turn
90°?

magnet

End of Paper
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Section A

Answer all questions.
Write your answers in the spaces provided.

1 Fig. 1.1 shows the velocity of a car over a period of 30 seconds. The car's velocity is
0 m/s at 0 s and 15 s. The mass of the car is 3000 kg.

velocity / m/s

1 ]

P

20 30
2 time/s
3
-3 b
Fig.1.1
(a) Forthe first 10 seconds,
(i)  describe the motion of the car:
[1]
(i)  calculate the acceleration of the car:
acceleratlon:= ... [1]
(iif)  calculate the frictional force acting on the car if the engine force of
the car is 2000 N.
frictional force = ........................ (2]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b) (i) State one difference between speed and velocity.

(1]
(i) Determine the change in speed of the car between 10 s and 20 s.
-------------------------------------------------------------------------------------------------------------------------------- [1]
(i) Determine the change in velocity of the car between 10 s and 20 s.
-------------------------------------------------------------------------------------------------------------------------------- [1]
(c) Calculate the distance travelled by the car when its speed is decreasing.
distance travelled = ............cocooinis 1]
(d) Determine the time when the car return back to its starting position.
111111- LR g [2]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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2 A mass of weight 100 N is supported by two strings as shown below. The tension in

each string is equal to T N. By means of a vector diagram, find the value of the
tension, T. The diagram below is not drawn to scale.

_/////////////////////

110°
7 T

mass

scale used =

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

IBHRIAN TH oy [3]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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3 A 52 g uncooked rice ball is placed into a beaker containing 250 cm® of water. The
water level rises to read 300 cm>. Heat is supplied to the beaker of water as shown in
Fig. 3.1. The density of water is 1.0 g/cm’.

300 cm’® | cooked rice ball

uncooked rice ball—1=

(a) Calculate the density of the uncooked rice ball.

~ (b) The volume of the rice ball increases by 10% when it is cooked. By showing
appropriate calculations, explain why the rice ball floats on water when it is
cooked.

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

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

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

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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4 Fig. 4.1 shows a forked tube contains air in one branch and vacuum in the other. The
density of mercury is 13600 kg/m®. The figure is not drawn to scale.

vacuum
enclosed air
_'}J‘ . T j_h 100 mm
Nox Y
i

750 mm | i T 450 mm

mercury

(@) (i) State the pressure of the enclosed air

PrE@SSUNe =, . oo cnnesnnrrnnansss [1

(i)  State the atmospheric pressure.
Pressure = ...........ovveveen.n. (1]

(b) Compare the magnitude of the pressure at point X and point Y.

(c) Calculate the total pressure acting at point Q, 300 mm below the mercury
reservoir as shown in Fig. 4.1. Give your answer in Pa.

Pressure = . ......ooeiiiieiann... [2]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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5 Fig. 5.1 shows an ice cube of mass 30 g, at 0 °C, added to 200 g of water in a cup.
30 g ice cube

200 g of water

Fig. 5.1
The specific latent heat of ice is 336 J/g and the specific heat capacity of water is
4.2 JI(g°C).

(a) Explain the meaning of “the specific heat capacity of water is 4.2 J/(g°C)

.

(b) Describe how the ice cube at the surface of the water is able to cool all the
water in the cup.

----------------------------------------------------------------------------------------------------------------------------------------------

(c) Allthe ice melts after some time and the final temperature of the water is 15 °C.

(i) Calculate the total energy absorbed by the 0 °C ice cube until it reaches
the final state.

ENEIGY = tvineeineiininnininns (2]

(i)  Hence, calculate the initial temperature of the water.

initial temperature = ... (2]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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6 Fig. 6.1 shows the variation of the resistance of a thermistor with temperature.

Resistance of
thermistor / Q

500 4

S ——

.

0O 10 20 30 40 50 60 70 8 90 100
temperature /°C

Fig. 6.1

A student uses the thermistor and sets up a circuit as shown in Fig.6.2. The e.m.f. of
the battery is 6 V. The bulb used in the circuit has the rating of 3.5 V, 0.10 A. The
temperature of the surroundings is 25 °C throughout the experiment.

i 4
1 L
6oV T i
: o—
2 Y
[
Fig. 6.2

(a) Define e.m.f.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b) Calculate the resistance of the light bulb.

YESISIANGE = svnisiememvssian [2]

(c) When the switch is open, the voltmeter reads 2.5 V.
(i) Calculate the current flowing through the battery.

CUNBNL = oo srvmannnisaasss [2]

(i)  Hence, calculate the resistance of resistor Z.

resistance = ........coceiiiiiiiiin [1]

(d) Describe and explain how the brightness of the bulb changes as the surrounding
temperature increases.

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

--------------------------------------------------------------------------

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

7 Fig. 7.1 shows only six components of the electromagnetic spectrum.

infrared | X-rays | gamma | radio | microwave | ultraviolet

ray waves

Fig. 7.1

(a) State one component of the electromagnetic spectrum that is not listed above.

o 1]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b) State the component of the electromagnetic spectrum that is used for satellite
television.

----------------------------------------------------------------------------------------------------------------------------------------------

(c) Gamma rays are used in hospitals for cancer treatment. State two properties of
gamma rays that enable them to be used in cancer treatment.

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

(d) State one property that distinguish electromagnetic spectrum from all other
waves,

—
8 Fig. 8.1 shows part of the lighting circuit of a house. The lamps are identical.

| oo |

[+
240 VA
Q

neutral
wire

(a) Describe how a fuse works.

U

(b) Explain why the fuse is connected to the live wire rather than the neutral wire.

. (2

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(c) Each lamp has a power of 40 W.

(i) Calculate the current flowing through the fuse when all five lamps are
switched on.

(i) All 5 lamps are turned on for 5 hours a day. The cost of 1 kWh is 20
cents. How much does it cost to use the lamps for one month? (Assume
that there are 30 days in a month).

(d) When all the switches are closed, lamp P needs to be dimmer than the other
lamps. Suggest how the circuit can be modified for this to be done.

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

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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Section B
Answer all three questions from this section in the spaces provided.
The last question is in the form of an either/or and only one of the alternatives

should be attempted.

9 Esther and Brian are doing an experiment to determine the speed of sound. Esther

holds a starting pistol and Brian stands some distance away with a stopwatch as
shown in Fig. 9.1.

_starting pistol stopwalch
S

Esther Brian
Fig. 9.1
Esther fires the gun. Brian starts the stopwatch when he sees the flash from the
starting pistol and stops the timing when he hears the bang. They measure the
distance between them and repeat the experiment at different distances.

Table 9.1 shows the results they obtained at different distances.

distance / m time/s ]
100 0.36
200 0.67
400 1.38
600 1.94
800 2.60
Table 9.1

(a) Using data from Table 9.1, explain why the time taken when the distance is
200 m is not exactly double the time taken when the distance is 100 m.

e 10

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b) Calculate the speed of sound when the distance between Esther and Brian is
600 m.

(c) Using Table 9.1, state with explanation which of their results is likely to be the
most accurate.

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

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

(d) Esther suggested that their result would be improved if they repeated the
experiment with their position swapped around and taking average of the
readings. Suggest why repeating the experiment with the above suggestion
might make the result more reliable and accurate.

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

(e) In another occasion, the same experiment is carried out by Esther and Brian on
a mountain with very high altitude. Table 9.2 shows the readings obtained.

Distance / m time/s
100 0.52
200 0.81
400 1.50
600 2.05
800 2.75
Table 9.2

Suggest a reason why the time taken at the same distance is different from
results in Table 9.1.

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

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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() () In a music concert, Esther listened to the music played using a piano.
While listening, she realized that the frequency of the notes does not
affect the speed of sound. Explain how she came to this conclusion.

BP 256

B L e
nann e [

(ii) Esther neticed-that the-watt beside” her seat i§ covered with soft fabric.
Explain how this feature improves her experience in the concert from a
scientific point of view.

——

10 Fig. 10.1 shows an uniform ladder leaning against a wall. The bottom of the ladder is

1.0 m from the wall. The top of the ladder. is 3.0.m-abeve the ground; The mass of the
ladder is 11 kg.

3.0m

wall |

¥
i
i

el il o ol il bl b bl B L A R L L2 B3 Bl 3 1 0 a2 @

pivot

Fig. 10.1

(a) Draw the direction and location of the weight of the ladder with an arrow in the
figure above.

[1]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b) Determine the perpendicular distance between the weight of the ladder and the
pivot.

perpendicular distance = ................oooeeen (1]

(c) Calculate the value of the force, F, between the wall and the top of the ladder.

force, F=ciiamammsvssoens [3]

(d) A man steps on to the ladder and slowly climbs to the top. Suggest with
explanation how force, F, changes as the man climbs up the ladder.

. 3]

(e) Name the force that stops the bottom of the ladder from slipping along the
ground and draw the direction and location of this force on Fig. 10.1.

mu

(f)  Suggest how the force mentioned in (e) may be increased to make using the
ladder safer.

mu

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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11 (a) A longitudinal wave is travelling in a long slinky spring. Particles 1 to 11 of the
spring are at their equilibrium positions as shown in Part (1) of Fig. 11.1. Part (l1)

shows the positions of particles at a particular instant the wave is travelling
along the spring.

1 2 3 4 5 6 7 8 9 10 |11
Part (1) —— ® .
line Y
5
Part (I1) . s . ® . . o
1 2 34|67 8 9 10 11
Fig. 1.1

() Which particle in Part (Il) represents the centre of compression?

my

(i)~ On Part (ll) of Fig. 11.1, mark a distance equal to the wavelength. Indicate
the distance as A.

(1]

(i) On Part (Il) of Fig. 11.1, mark a distance equal to the amplitude. Indicate
the distance as x.

(1]

(iv)  The time taken for one complete oscillation of a particle is 2 s. Mark the
positions of particles 1 to 11, one second after Part (I on line Y.

(2]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b) Fibre optic cables are used in the provision of broadband services. Fig. 11.2
shows a cross-section of one part of the cable with a ray of light entering the
core at point A from air. The ray of light is reflected at point B.

TRl g T BTN 1T 5 c]_adqqng_;.__
Y optic fibre core
A
59.70 B/
e S B SNEE sl g claading
Fig. 11.2
(i) Calculate the refractive index of the optical fibre core.
refractive Index = ......coiimennaniviinaes (2]

(i)  State the phenomenon at point B and describe how the cladding provides
a condition for this to take place.

o 12
(i)  Before fibre optic cables are used to provide broadband services, copper

cables are used to transmit electrical signals to provide internet services.
State one advantage of using fibre optic cables.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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OR

11 (a) Fig. 11.1 shows a type of motor. PQ and RS are solenoids. The solenoids and
the coil ABCD are connected in parallel to a battery.

hollow
paper cone

(i) State the polarity at end Q.

.................................................................................................................................. (1]

(i)  State the direction of rotation of the coil as seen by the observer.
.................................................................................................................................. [1]

(i)  Name component £ and explain its function.
.................................................................................................................................. (2]

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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(b)  Fig. 11.2 shows a coil connected to a cathode ray oscilloscope (C.R.O). and a
belt that carries a series of magnets placed vertically with regular spacing of
3.0 cm.

To C.R.O. input

coil with iron core

N | N IN '_ N
: ; Constant
.y S s—4s 'S S—speea—>
3.0cm
Fig. 11.2

Fig. 11.3 below shows the C.R.O. displaying the induced e.m.f in the coil as the
magnets move past under the coil. The Y-gain of the C.R.O. is set to 3 mV/cm
and the time-base setting is 100 ms/cm.

-t
[
| i I O OO O

B 1 1 e
1 CmI —I.—._._E, - _i_! - |

Fig. 11.3

(1) Explain why an e.m.f. is induced when a magnet passes under the coil.

BP 261
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(i) Explain why each pulse of e.m.f induced consists of two opposite
directions.

o 2]

(iif)  Determine the amplitude of the induced e.m f..

amplitude = ........................ [1]
(iv)  Determine the frequency of the pulse.

frequency = ........................ (2]

End of Paper
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Section A

Answer all questions.
Write your answers in the spaces provided.

1 Fig. 1.1 shows the velocity of a car over a period of 30 seconds. The car's velocity is
0 m/s at 0 s and 15 s. The mass of the car is 3000 kg.

velocity / m/s
1
4=
j..
2k
I+
0 1 1 1 -
afF 10 20 30
2} time /s
3
_4.—

Fig.1.1

(a) For the first 10 seconds,
(i) describe the motion of the car;

(1

(i)  calculate the acceleration of the car;

acceleration = ... (1]

(i) caleulate the frictional force acting on the car if the engine force of
the car is 2000 N.

frictional force = ........coeeviinnnnnnes [2)
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3 4
each string is equal to 7 N, By means of a vector diagram, find the value of the

(b) (i) State one difference between speed and velocity.
tension, T. The diagram below is not drawn to scale.

1
[ ] i e ot T e i P
(i)  Determine the change in speed of the car between 10 s and 20 s. T 110°
(1
mass
(i) Determine the change in velocity of the car between 10 s and 20 s.
(1]
(c) Calculate the distance travelled by the car when its speed is decreasing.
distance travelled = ............c..ccceeee. [1]
(d) Determine the time when the car return back to its starting position.
tima e connmnnnss 2]
scaleused=.....................
tension' T = awnanam [3]
3 A 52 g uncooked rice ball is ple;oed into a beaker containing 250 cm® of water. The
2 A mass of weight 100 N is s rted by two strings as shown below. The tension in water level rises to read 300 cm”. Heat is supplied to the beaker of water as shown in
. AR 4 9 Fig. 3.1, The density of water is 1.0 g/cm®.
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} «—— cooked rice ball

300 cm®

uncooked rice ball—T

wa] 1]

(a) Calculate the density of the uncooked rice ball.

density = ..oovveeeeeeciieennees [1]

(b) The volume of the rice ball increases by 10% when it is cooked. By showing
appropriate calculations, explain why the rice ball floats on water when it is
cooked.

2]

4 Fig. 4.1 shows a forked tube contains air in one branch and vacuum in the other. The
density of mercury is 13600 kg/m®. The figure is not drawn to scale.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express

vacuum

enclosed air

750 mm

mercury

(@) (i) Statethe pressure of the enclosed air
Pressure = .......covvvmeneeneeees (1]
(i) State the atmospheric pressure.
Pressure = ......ooeeveeeeneeeeees [1]

(b) Compare the magnitude of the pressure at point X and point Y.
(1

(c) Calculate the total pressure acting at point Q, 300 mm below the mercury
reservoir as shown in Fig. 4.1. Give your answer in Pa.

PreSSUM8 = ..ooeeevreransrnrnrnrnns [2]
5 Fig. 5.1 shows an ice cube of mass 30 g, at 0 °C, added to 200 g of water in a cup.

JWSS Preliminary Examinations 2016 Physics 5058/2 Secondary 4 Express
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200 g of water

Fig. 5.1

The specific latent heat of ice is 336 J/g and the specific heat capacity of water is
4.2 Jl(g°C).

(a) Explain the meaning of “the specific heat capacity of water is 4.2 J/(g°C)"

(1]

(b) Describe how the ice cube at the surface of the water is able to cool all the
water in the cup.

(2]

(c) Allthe ice melts after some time and the final temperature of the water is 15 °C.

(i) Calculate the total energy absorbed by the 0 °C ice cube until it reaches
the final state.

eNAIGY = ..vviviinviiasanvivnnens [2]

(i) Hence, calculate the initial temperature of the water.

initial temperature = ............cccceeeen. [2]
6 Fig. 6.1 shows the variation of the resistance of a thermistor with temperature.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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Resistance of
thermistor [ Q)

500

=4
A
i

1

i\
R Y

1 ‘\

i hY

1
2004+

\‘

—100

I =

1 —

I

0- - ——Criie

0 10 20 30 40 50 60 70 80 90 100
temperature /°C
Fig. 6.1

A student uses the thermistor and sets up a circuit as shown in Fig.6.2. The e.m.f. of
the battery is 6 V. The bulb used in the circuit has the rating of 3.5 \V, 0.10 A. The
temperature of the surroundings is 25 °C throughout the experiment.

Fig. 6.2

(a) Define e.m.f.

(1]

(b) Calculate the resistance of the light bulb.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express



(c)

(d)

resistance = .....ccceeeeeeeeeennnes 2]

When the switch is open, the voltmeter reads 2.5 V.
(i) Calculate the current flowing through the battery.

CUTENE =5 iniiiantaiadiian s [2]

(i) Hence, calculate the resistance of resistor Z.

resistance = .......ccccnvssmsenssr [1]

Describe and explain how the brightness of the bulb changes as the surrounding
temperature increases.

3]

7 Fig. 7.1 shows only six components of the electromagnetic spectrum.

(a)

(b)

JWSS Preli

infrared | X-rays | gamma | radio | microwave ultraviolet
ray waves

Fig. 7.1

State one component of the electromagnetic spectrum that is not listed above.

(1

State the component of the electromagnetic spectrum that is used for satellite
television.

1

Secondary 4 Express

y Examinations 2016 Physics 5059/2

(c)

(d)

10

Gamma rays are used in hospitals for cancer treatment. State two properties of
gamma rays that enable them to be used in cancer treatment.

[2]

State one property that distinguish electromagnetic spectrum from all other
waves.

(1]

8 Fig. 8.1 shows part of the lighting circuit of a house. The lamps are identical.

(a)

(b)

(c)

JWSS Preliminary Examinations 2016

LETTTT
240\/”%’&

neutral
wire

Fig. 8.1

Describe how a fuse works.

]

Explain why the fuse is connected to the live wire rather than the neutral wire.

[2]

Each lamp has a power of 40 W.

(i) Calculate the current flowing through the fuse when all five lamps are
switched on.

Physics 5059/2 Secondary 4 Express
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current= ............oooeeeeeennn [2]

(i) All 5 lamps are tumned on for 5 hours a day. The cost of 1 kWh is 20
cents. How much does it cost to use the lamps for one month? (Assume
that there are 30 days in a month).

(d) When all the switches are closed, lamp P needs to be dimmer than the other
lamps. Suggest how the circuit can be modified for this to be done.

(1

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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Section B
Answer all three questions from this section in the spaces provided.
The last question is in the form of an either/or and only one of the alternatives

should be attempted.

9 Esther and Brian are doing an experiment to determine the speed of sound. Esther
holds a starting pistol and Brian stands some distance away with a stopwatch as
shown in Fig. 9.1.

stopwalch

Y,

_starling pistol
>

-Es.lhnr Brian

Fig. 9.1
Esther fires the gun. Brian starts the stopwatch when he sees the flash from the
starting pistol and stops the timing when he hears the bang. They measure the
distance between them and repeat the experiment at different distances.

Table 9.1 shows the results they obtained at different distances.

distance / m time /s
100 0.36
200 0.67
400 1.38
600 1.94
800 2.60
Table 9.1

(a) Using data from Table 9.1, explain why the time taken when the distance is
200 m is not exactly double the time taken when the distance is 100 m.

(1

(b) Calculate the speed of sound when the distance between Esther and Brian is

JWSS Preliminary Examinations 2016 Physics 5050/2 Secondary 4 Express
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600 m.

(¢) Using Table 9.1, state with explanation which of their results is likely to be the
most accurate.

(2]

(d) Esther suggested that their result would be improved if they repeated the
experiment with their position swapped around and taking average of the
readings. Suggest why repeating the experiment with the above suggestion
might make the result more reliable and accurate.

(2

(e) In another occasion, the same experiment is carried out by Esther and Brian on
a mountain with very high altitude. Table 9.2 shows the readings obtained.

Distance / m time/s
100 0.52
200 0.81
400 1.50
600 2.05
_ 800 2.75
Table 9.2

Suggest a reason why the time taken at the same distance is different from
results in Table 9.1.

(2

(V)] In a music concert, Esther listened to the music played using a piano.
While listening, she realized that the frequency of the notes does not

JWSS Preliminary Examinations 2016 Physics 5058/2 Secondary 4 Express

14
affect the speed of sound. Explain how she came to this conclusion.

M

(ii) Esther noticed that the wall beside her seat is covered with soft fabric.
Explain how this feature improves her experience in the concert from a
scientific point of view.

il

10 Fig. 10.1 shows an uniform ladder leaning against a wall. The bottom of the ladder is

1.0 m from the wall. The top of the ladder is 3.0 m above the ground. The mass of the
ladder is 11 kg.

30m

wall

sldspaasidartiasaineil AR AAL L AR A LIRS

pivot

Fig. 10.1

(a) Draw the direction and location of the weight of the ladder with an arrow in the
figure above.
g

(b) Determine the perpendicular distance between the weight of the ladder and the
pivot.

JWSS Preliminary Examinations 2016 Physics 5058/2 Secondary 4 Express
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perpendicular distance = ...............cceunnin 1]

(c) Calculate the value of the force, F, between the wall and the top of the ladder,

(d) A man steps on to the ladder and slowly climbs to the top. Suggest with
explanation how force, F, changes as the man climbs up the ladder.

3]

(e) Name the force that stops the bottom of the ladder from slipping along the
ground and draw the direction and location of this force on Fig. 10.1.

(1]

(f)  Suggest how the force mentioned in (e) may be increased to make using the
ladder safer.

(1]

EITHER

11 (a) A longitudinal wave is travelling in a long slinky spring. Particles 1 to 11 of the
spring are at their equilibrium positions as shown in Part (1) of Fig. 11.1. Part (1)

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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shows the positions of particles at a particular instant the wave is travelling
along the spring.

Part (l) 1 2 3 4 5 .6 7 8 9 10 11 i!
line Y |
S I B B 2 L2 L B :

Fig. 11.1

(i) Which particle in Part (Il) represents the centre of compression?

(1]

(i)~ On Part (Il) of Fig. 11.1, mark a distance equal to the wavelength. Indicate
the distance as A.
(1]

(iii) ~ On Part (ll) of Fig. 11.1, mark a distance equal to the amplitude. Indicate
the distance as x.
1

(iv)  The time taken for one complete oscillation of a particle is 2 s. Mark the
positions of particles 1 to 11, one second after Part (Il) on line Y.
(2]

(b) Fibre optic cables are used in the provision of broadband services. Fig. 11.2
shows a cross-section of one part of the cable with a ray of light entering the
core at point A from air. The ray of light is reflected at point B.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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T

—  Cladding |

Fig. 11.2

(i)  Calculate the refractive index of the optical fibre core.

refractive iNdeX = .vvveeeeeeciiiiiieeens [2]

(i)  State the phenomenon at point B and describe how the cladding provides
a condition for this to take place.

(2]

(i)  Before fibre optic cables are used to provide broadband services, copper
cables are used to transmit electrical signals to provide internet services.
State one advantage of using fibre optic cables.

U

(a) Fig. 11.1 shows a type of motor. PQ and RS are solenoids. The solenoids and
the coil ABCD are connected in parallel to a battery.

JWSS Preliminary Examinations 2016 Physics 5059/2 Secondary 4 Express
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hollow
paper cone

(i)  State the polarity at end Q.
(1]

(i)  State the direction of rotation of the coil as seen by the observer.

(1]

(i) Name component E and explain its function.

(2]

(b)  Fig. 11.2 shows a coil connected to a cathode ray oscilloscope (C.R.0). and a
belt that carries a series of magnets placed vertically with regular spacing of
3.0 cm.
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To C.R.O. input

[2]

coil with Iron core,
(i)  Determine the amplitude of the induced e.mf..

A
Constant
S S s 2 Spee amplitude = .......c.occevevnn.n M
3.0cm

Fig. 11.2 (iv)  Determine the frequency of the pulse.

Fig. 11.3 below shows the C.R.O. displaying the induced e.m.f in the coil as the
magnets move past under the coil. The Y-gain of the C.R.O., is set to 3 mV/cm
and the time-base setting is 100 ms/cm.

frequency = .............covvvennnn. [2]

End of Paper

1 ch S

Fig. 11.3

(i) Explain why an e.m.f. is induced when a magnet passes under the coil.

4

(i)  Explain why each pulse of e.m.f induced consists of two opposite
directions.
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