
(b) Calcula te the potential differences between 
(I) Pend Q, 

(ii) 

potential difference between p and Q = 

Pand R . 

poten~al difference between P and R = 
--······---------········ 

(c) T_ho points Q and Rare now joined b I · . 
direction In which Y 8 wre. Indicate, wtth a reason the 

you would expect currenl lo flow in wire QR. ' 

[2] 

[2} 

···- ······· .... ···--·-···--·······-·········-----· ············- ······---------
······---------···-··· ---···········-·--····· ·-· -·-------··· 

.............. M. ................. ... 

8 Fig. 8. 1 shows the structuro of a simpl 
external circuit with its output t . I e a.c generalor wilh its coil connected to an 

• ermina s attached to a cathode ray oscilloscope (CR.OJ. 

x 

:l 

cuil a~oEf rotabon 

/ magnet 

/ s 
/ 

'j.i---oo=tpu-c-t -j D 
terminals 

CRO 

Fig. 8.1 

Ii') Explain Why an alternating emf· d 
is rotated. . IS Pro uced at the output terminals when the coll 

...... ,,. ·---··--•..,1. 
••. • ......... ,Y.M-. •.... , 

·- •• ·-·-···" ll!"'.'r ••.•. . . ,\, 
, ....... . 

·····-···· .......... ._ _____ _ 

---···········"'·····""· .. ;····-·······t·····--·-
---··--.-········-·----·······--······-······-···-··············-

.. , ...................... .. 

(1] 

[2] 

5058/021Pr&im/201 o 

--·· ····-·r······ 

Name component X and state its function. 

--·····-~-.:: ... -----·· , . ..-. ... ~---·· ----- [2] 

(,) •At time, t = 0 s, the coil is rotated from its horizontal position at a constant rate of 
5 revolutions per second. The maximum output voltage obtained from the 
generator Is 12 V. 

On the CRO, the time-base Is set to 50 ms per cm a,d the Y-galn is set lo 
6 V per cm. 

On Fig. 8.2 below, sketch the graph of lhe output voltage against time as 
displayed on the CRO, starting your graph from time f =Os. Indicate your voltage 
and time scales clearly. (Each smaU square on the grid Is 1cm•1 cm) 

,_~ ___ _.__..___.._~ _ __.. _ _._ _ _.__..__. _ _., _ _._ _ _.__..__, 11 cm 

Fig. 8.2 

5058/02/Prelimf201 O 

........... 
1 cm 
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Section B 

Answer all lho questions in this section 
Ans1.,er only one of the two alternative questions in Question 11. 

Win~ power can be used for the generation of eleclrrc power. Fig. 9.1 illustrates one 
particular lype of wind turbine. 

rotor blade 

generator housin 

Fig. 9.1 

The ".'.""d causes t.he :otor bl~des lo lurn and these drive an electric generator The 
~~~~'.~.generator is situated in the housing al the lop o' the tower, as illustiated in 

generator 
housing 

Fig. 9.2 

5058/02/Prelim/2010 

fixing fer 
blale 

• 
Some information provided by a manufacturer of wind turbines is given in Fig. 9.3. 

height of tower from ground to hub 
rotor dianeter 
number of blades 
voltage 
frequency 

output powerlkW 

500 

0 10 15 20 

Fig. S.3 

56m 
44m 
3 
690V 
50 HL 

25 JO 
wind speed/ ms·1 

(a) (ii Use t'1e graph of tne manufacturer's data to give values of 

1. the maximum oulput power, 

maximum power :: 

2. the wjnd speed for this maximum power. 

WlllO speed; 

(1] 

(1) 

(i:i Air of density p and speed vis incidenl normally on a rolor of radius r. r1e 

incident "'ind power Pwof the air incident on the rotor" given by 

Pw "!..trr'v3p 
2 

The aor has density 1.25 kgm·'. 

Calculate the incident "Ind power on the rotor, when the wind turbine is 
c;pe:ahng a! maximum output power. 

ltlcident wind power ; 

5058102/l'relim12U 10 
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At high wind speeds, the turbine Is 'cul out', that is the generator Is no 
longer turned by the blades_ 

1. Use FJQ. 9.3 to determine this 'cut-out' speed. 

'cut-out' speed = 

2. Suggest one reason why it Is necessary to have a 'cut-out' speed. 

[1) 

-. ~ •• -a...-..1.. ir......:r.... _____ ·-·---------l"' 

---···········-·--------··········-·-- ----······-·····-·------·--···········---- [1) 

(ll) Slate whether the generator produces direct current or alternating curren~ 
explaining how you came to your conclusion 

---.. ~ -··--'--•·---..... --······-·····r------·.:.·-····------·-··---..t.-----·-···· ......... - ----········------------·-···--.. ------· 

(e) The wind turbine must be protected from lightning stn'lte. 

(I) Suggest, with a reason, which part of lhe wind turbine Is most likely to be 
struck by lightning. 

[1) 

-------------········---.0.: ............ ·····----·····················-----···· 

(1] 

(Ii) Suggest how the risk of damage by lightning may be minimised. 

[1) 

5058/02/Prelim/201 o 
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Describe how the resistance of an unknown metallic conductor can be measured 

using a voltmeter and an ammeter. In your account, 

(bl 

draw a labelled diagram of the apparatus, Including any other equipment 

thal you may use. 
slate the readings to be taken. . 
explain how the resistance is calculated from the readings. 

.•.• , ... 7_...1. ••. ,. ......... -·-······ · ··--········--···· ·····-····--·········· ······--···--··············· 

. ·1. I d 12 V 24 Wand Is connected directly across a 12 v 
A small heat1nl) co1 1s ra e • 
accumulator. 

· I' 300 s 
(I) Calculate the amount of charge passing through the heating COt an 

amount of chorge = 

(ii) Calculate the resistanco of lhe heating coil. 

reslstance ::: 

5058/02/Prelim/2010 

(4) 

[2} 

(2) 
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(c) In Fig. 10.1, a heating coll and a componenlX are connected in series across· a 12 V 
accumulalor. 

In Fig. 10.2, the component X has been replaced by a different component Y. 

12 v 
~-_..j l···J1--~ 

12V 
_ __,l····j1-~ 

With component X in the circuit, the coil does not heat up, but on reversing the 
connections to X, the coil heats up. 

With component Yin the circuit, the heat produced per second by tile coil can be 
varied, and reversing the connections to component Y makes no difference lo the heat 
produced per second. 

ldenbfy components X and Yand explain the effect in eaeh case. 

••••------....... ----.,.•• •••••-•••"'••• •••OOOH00Aoooooo•OOOOOUOOOOOOOOOOO--OOOOOOOHOO•HO•~OO __ ..., __ 

......................•. ...•...•......... ............................. (2] 

5058102/Prelim/2010 
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11 ElTHER 

(a) Fig. 11.1 shows lhe positions of the eye of a car driver, lhe wing mirror of the car 

-and the front of a lorry. 

win_y mirror 
f<:LUUI 

car drive(s eye 
R---;-c:fro--,nt-,of"'lo=rry-,----I 3\ 

Fig. 11.1 

(<) On Fig. 11.1, draw two light rays to indicate clearly the section of the front of 
the lorry which can be seen in the wing mirror by the car driver. (2] 

(fj) The wing mirror of a car is often curved "with a surface of the shape shown 

in Fig. 11.2 . 

' ' ' ' 

,~urvedmirror , 

' ' ./ \, 
~ ' 

' ' ' ' ! \ 
normal 

normal 
Fig.11.2 

Using the laws of reflection, explain how the curved mirror would enaiJle 
more of lhe front of the lorry to be .ten. 

5058102/Prelim /201 U 
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(b ) An object 15 mm high is placed 70 . 
length 50 mm. mm on front of a converging lens o' focal 

{i) Using a scale diagram, draw a ray dia . 
the distance o.Ltlle imaoe fr!llll.lbe len~'.31'1 lo detonmne omagtlllightand 

Si;ale; 

image height ; - ....... -.. ...... ... _______ _ 
distance of the Image from the lens ; 

[4] 

(II) Describe the nature of the image formed. 

·····-----·····----······----------··· 
···-o o > oouo.,, . ...... ... ._,,,_~OOOooO-·OO-••o•OO ... Ooooo•o- OooH-•O Hoooo 

···············----·········· 
···-······-··-······-····--· .. ·-···---........................ - ...................................... - ...... (1) 

(!ii) If the object ts moved to a distance f 60 
image distance be affected? o mm from the lens. how will the 

. . . . .................. -..• !' •••••. ·······--

---········-··········- ·--- ················· ············ ···-- [1] 

5058i02JPrelim12010 
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OR 

Fig 11.3 shows a circuit with a steel bar that is being magnetized in a solenoid. 

solenoid 
~eel bar 

Fig.11.3 

(al On Fig. 11.3, draw the magnetic field pattern created by the solenOtd. 

{bj Fig. 11.4 shows a piece of r.ermanent magnet being placed near one end of the steel 
bar. 

solenoid 

9 
permanent magnet 

Fig. 11.4 
Stale and e•plain what will happen to the permanent magnet. 

5058/02/Prelim/20 tO 

(2) 

(2j 
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(~) Describe a method In which the circuit can be modified to de-magnetise the steel bar°. 

----··--- ------····--··············-······· .. ······}..·------------------· 

----··--·--·-·-····-··-····----·---·--··--·----·---------------·--·--·-··-------....................... ______________________ [2) 

t"l Describe an experiment to show how a beam of electrons travelling into a magnetic 
field can be deflected. In your account. 

• draw a labelled diagram showing the beam or moving electrons and the magnetic 
field, 
indicate clearly the direction of the electron beam before entering. within and 
beyond the magnetic fteld. 
Explain what causes the deflection of the electron beam. 

----·------·-· -·. -··---· ··-· ----·---·-·-----· ·--··-......... ··--·-- .... .. -··--·-------------------.... ------· ----· ... ·- ·----- [4) 

- End of P~per -

5058/02/PreLm/2010 
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CHfJ St Theresa's Convent 
Sec 4 Express Physl<;s 

Answer Scheme for 2010 Prellms 
1a.Fo: 5000 X 1.2 

,. 6000 N 

lb. correct scale and diagram 
T,=3000N 
T9 =5200N 

T, 

60" 

(Allow ECF and error allowance to 10%). 
2a. Fx1.5 = 600x0.3 

F ,. 120N 

2bi. Power= (60x10x0.12)/4 
o:18W 

•

Ta 

:io•

2bii. Energy or power is required to overcome the frictional farces. 

2c. 

3a. 

3b. 

3c. 

... 

Less force is required to achieve the same tumlng moment with a longer bar. 
(moment= Force x perpendicular distance.) 

5-P,HdJm,·1 

·L•• 

Graph is able to display: 
Uniform speed of 22 m/s 
Constant retardation 

0.5 X 22 X I,: 150 
I ,. 13.6 s 

Retardation= 22/13.6 
·,, 1.61ms·2 

[C1] 
[A1] 

[81] 
{A1) 
[A1] 

(C1] 
[A11 

[C1) 
[A1] 

[B1] 

[B1] 

(B1] 
[B1] 

[C1] 
[A1] 

{C1] 
{A1) 

4a. The hydraulic press makes use of the property lhal liquids are nol compressible [B1] 
and thus pressure can be transmitted equally, through the trapped liquid, [B 1] 
to the big piston upon pressing the small piston. 

4b, 

4c. 

P = 85/(0.0008) 
= 106250 Pa or 1.0625 x 105 Pa 

pressure difference,. 0.0625 x 10' Pa 
(0 8 - 0.3)x px10,. 0.0625 x 105 

p= 1250 kgm-> 

[C1] 
(A1] 
[B1] 
[C1) 
(A1] 

Sa. 

T/•C 

CHIJ St Theresa's Convent 
Sec 4 Express Physics 

Answer Scheme for 2010 Prelims 

5bi. Latent heaVspecific latent heat of vapourisationnatent heat of vapourisation 

[81] 

(B1] 

Sbii. During boiling from a liquid to gaseous state, thermal energy is required to overcome 
the altractive forces of the liquid molecules to allow the molecules to separa1e and 
disperse into the gas.eous state. 

5<:. a,,. 7 x 1.8x (B0-10) [C1] 
= 882J 

0,=7x250 [C1] 

= 1750 J 

Total energy" 882 + 1750 [C1] 
,. 2632 J [A1] 

Sa. Compression Is the moving of air molecules together as tuning fork vibrates forward [B1] 
Rarefactions is the de-compression of air molecules as tuning fork moves backward [B11 

Sb. 300 mm 

Sc. speed= 550 x 0.6 

7a. 

7bi. 

7bii. 

7c. 

= 330 mis 

current= 6x(-1-+-1-J 
2+4 2+1 

=3A 

pd b/wPQ= -
2-x 6 

2+4 
= 2V 

pd b/w PR= ---, 6 
2 + I 

=4V 

R lo Q because R is at a higher potential than Q. 

[A1] 

[Cl] 
[A1] 

[C1] 

[A1] 

[C1] 

[A1] 

[Cl) 

[A1] 

[B1] 
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CHIJ St Theresa'~ Convent 
Sec 4 E><press Physics 

Answer Scheme for 2010 Prelims 

Sa. During lhe first hall of the rolaUon th ·1 
magnets at a changing rate this i~d e co1 cuts the .magnetic nux created by the 2 

direction that can be detern:ined by ~~:~i-'$%~i'~:"nde ~~In one particular run=. [611 

Ounng the second half of the rotation · . n1verses jts djrection. ' current continues to be induced in the coil but 
(61) 

This alternate reversal of curr 1 terminals as the coil is rotated en creates an alternating emf across the output 

Sb. X is the slip ring. 

b
i t Is used lo conduct current from ends of coil to the output te . I . [61] rushes. rm1na s via the carbon 

[61] 

Be 

ITTTTT"TIElll~I, _ 
Perio.d = 0.2 s , with correct scale 
Amplitude = 12 V, with correct scale 
Max. voltage at t =O , with sinusoid 

9ai1. 600kW 
9ai2. 15 mis 

9aii. r = 4412 = 22 m 

·~ 

Wind power= 0.5 x 3.142 x 222x15'x1 .25 
= 3.20 x 106 W or 3207 kW 

(61] 
(61] 
[Btj 

(01] 
[B1J 

[81) 
(C1) 
(A1J 

9aiiJ 1. 25 mis 
9ai•2 too high a wind speed may de tr u . (A 1 J . . s oy ie turbine/generator/prevents damage (A 1 I 

9b. a c as the vollage has alternates al a frequency of 50 Hz given by the data. [611 

The rotor blade as II is highest and closest to the clouds when ch . gcu arges are built up.(61) 

Using a hghlning a1Testor, or earthing the rotor blades. 

9ci 

[61) 

10a. - correct labelled diagram 
- co1Tect readings to be taken 
- repeal experiment to calculate the average of the re· di 
• co1Tect description of how resistance is calculated fr~m n~~· readings 

10b1. Q = (24 x 300)112 
= 600 c 

10b11. R c 12'124 
=60 

[B1J 
(61] 
[B1] 
(81] 

(C1] 
[A1] 

[C1] 
[A1] 

CHll St Ther esa's Convent 
Sec 4 Express Physics 

Answer Scheme for 2010 Prelim5 
10c. X: diode -') ii rectifies the circuit and allOw current to flow in one direction only when 

ii is forward biased. [81) 
Y: Rheostat-') It allows resistance to be varied and hence current or heat proouced 
per second can be varied. {B 1 ~ 

11 Either 

11ai. 

2 correct rays on extreme ends of mirror/co1Tect section indicated 

-1 m !or any Incorrect rays. 

(62] 

11aii. On the left-end of the curve mirror 
angle of incidence (b/W Incident ray 1 and normal of curve surface) is reduced. 
This means thal the reflected rey wiU have smaller angle of reflection implying 
that more of the leflslde of the lorry is reflected to the car drive(s eye. (61) 

... 
On the righl-<!nd of the curve mirror, 

angle of incidence (b/w incident ray 2 and n01TT1al of curve surface) is increased. 
This means that the renected ray will have a larger angle of reflection implying 
that more of the nght side of the lorry is rellecled lo the car driver's eye. [61) 

This effectively increases the range of mirror that can be seen. 

11 bi. - correct scale f 
- correct ray diagram (dolled lines and arrows lo be shown) 
·image distance= 175 mm (10% tolerance allowed) 
- imago height= 37 .5 mm ( 10'!. tolerance allowed) 

11bii. reallinverled/magnitied (any 2) 
11 biii. image dista11ce is Increased 

~] 

[Bl) 
[01) 
[01) 
(61] 

[61) 
[61] trendyline
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Answer Scheme for 2010 Prelims 

11 a. correct field line direction from north to south 
correct field pattern 

(61) 
(61) 

f 

11 b. It will be repelled away from the solenoid as north pole is induced on the solenoid at 
the end closer to magnet and like poles repel. ' [B 1) 

11c. Pass a.c Instead of d.c to the circuit. [81) 
Pull out Ifie magnetized steel bar In e east-west direction slowly as a.c Is passed 
through the solenoid. (81) 

11d. labelled diagram showing correct direction of electrons and magnetic field. (81] 
Electrons bending in correct direction within the magnetic field, and no bending 
beyond magneUc field. [82) 
State Fleming's lefl hand rule with conventional current direction is used to determine 
force. Be~nd [8 1) 
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Holy Innocents High School 
Secondary 4 Express Physics 

Paper 1
1. 
Object X is placed against a ruler. 

10 11 12 

.. 

This ruier is placed against another ruler to measure the end correction. 
What is the length of the object X? 

A 0.9 cm 
B 1.1 cm 
C 1.3 cm 
D 1.5cm 

2. 

13 cm 

The speed-time graph below shows how the speed of a bus varies with time. 

ti ma 
time interval X time lotorvaJ V 

Whal Is the average speed of the bus? 

A P+X 
B Q + y 
C (P-Q) + (X+Y) 
D (P+Q} .- (X+Y) 

3. 
A table-tennis ball is dropped from the same height In a vacuum and then in air. 
What effect will air resistance have on its time of fall and its average acceleration? 

time of fall acceleration 
A increase decrease 
B increase same 
c same decrease 
D same increase 

~ . 
A sack of weight W hangs from the end of a rope. The sack is pulled sideways by a horizontal 
force F and Is held stationary. The tension In the rope Is T. 

rope lenslon 
T 

w 

F 

Which force diagr~m gives the correct value and direction for the tension T? 

·V '\l· ·~ fl 
f' F 

A B C D 

5. 
A net force Is applied on a body with its variation as shown in the figure below. 

What is its velocity-time graph? 

'~[=?=: l 2t 

. A 

c 

f 
'\, 

-I 

I 

l' . 

31 time 

31 time 

• 

~Fl:_ 21 

B 
\'eloci~ 

it 

0 

31 bme 

3t ~me 
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6. 
The apparatus below is set up on Earth. It shows a piece of soft iron X of mass 0.60 kg fixed on 
one end of a uniform beam AB which is pivoted at its midpoint. X is prevented from being pulled 
down by a fixed magnet by a load of 1.00 kg hung at A. 

A 

tJ 1oad 
1.00 kg 

B 

soft iron X 2=i 
magnet D 

The experlmenl is now conducted on the Moon where the acceleratlon due to gravity Is one-sixth 
that of the Earth. The mass of the load at A f equired to maintain the equilibrium of the beam Is 

A 1.00 kg 
B 3.00 kg 
c 3.60 kg 
0 6.00 kg 

7. ' 
John applied a horizontal force F on an empty light plastic container as shown below and caused it 
to fall easily. 

Which of the following aclion(s) will need a force greater than F to cause the container to fall? 

1. half fill the container with water 
2. 1111 up the container fully with water 
3. apply the force al 1 cm lower than the original position 

A 1 and 2 only 
B 1 and3 only 
C 2 and 3 only 
D 1, 2 and 3 

8 
An engine pushes a car forward through a distance of 10 m with an average force of 500 N. There 
ls a frictional force of 300 N. What is the total work done by the engine? 

A 
B 
c 
D 

2000 J 
3000 J 
5000 J 
8000 J 

9. 
Elaine launches a remote control helicopter up to the sky at a constant acceleration. What are the 
changes in the gravitational potential energy and the kinetic energy? 

Gravitational Potential energy Kinetic energy 

A 
B 
c 
D 

10. 

decrease 
decrease 
increase 
increase 

decrease 
increase 
decrease 
increase 

Which of these statements about pressure is not true? 

A 
B 
c 
D 

11. 

The S.I. unit of pressure Is the pascal which Is equal to 1 N m·2• 

The greater the area a force acts upon the greater the pressure. 
Pressure in a liquld Increases with depth. 
Force Is equal to pressure times area. 

The U-tube shown in the diagram contains water and a liquid which are separated by mercury. 

liquid 
p Q 

ter 

Which of the following statements aboUt this arrangement is correct? 

A The pressure al P is less than at Q because there is a smaller volume of liquid above it. 
B The density of the liquid is less than the density of the water. 
C The pressure at P and Q Is equal. 
D The pressure of the water column Is greater than the pressure of the liquid column. 

12. 
The diagram shows five mercury barometers. For which of these is the external pressure greatest? 

A B c 0 

4 
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13. 
In a hydraulic car jack, the diameter of one piston is frve limes that of the other pis:on. 

The force on the larger piston compared to the force on the smaller piston is--------

A 5 times smaller 
B the same 
C 5 times larger 
D 25 times larger 

14. 
When Gail blows into the manometer with a pressure P above atmospheric pressure, the level in 
the left-hand limb rises to point X. What would be the level in the right-hand limb if Gail increases 
the pressure of her blowing to 2P above atmospheric pressure? 

x 1) 

c 

A 

15. 
A student is Investigating the evaporation of waler. 

The student can change: 
the depth of the water; 
the surface area of the water; 
the temperature of the water. 

t _-_ ------- --_-j 

How many of these changes, if any, would alter the rate at which evaporation occurs? 

A 
A 
c 
D 

0 
1 
2 
3 

5 

16. 
Some steamboat restaurants use paper pots for their customers lo boil the food themselves. 
What is the reason for tho paper not to catch fire when in contact with the flame? 

1. 
2. 
3. 

The paper is thin and thererore heal Is conducted quickly to the water in lhe paper pot. 
Water has a boiling point lower than the burning temperature of the paper. 
The paper is thick Elnough to withstand the high temperature of the flame. 

A 
B 
c 
D 

17. 

1 and 2 only 
1 and 3 only 
2 and 3 only 
1,2and3 

A tungsten wire has a resistance of 30 O al o·c and 50 o at 10o·c. 
Whal is the working temperature of the wire if its resistance is 45 O? 

A 
B 
c 
[) 

18. 

25•c 
45·c 
1s·c 
oo•c ' 

Two copper blocks X and Y have masses M, and M,.. In an experiment the blocks are heated. 
The results of the experiment are shown in the table. 

block 
thermal energy 
supplied/ J 

x 2000 

y 2000 

What is th" value of M, I My? 

A 
B 
c 
D 

113 
112 
2 
3 

lnlUal 1e1npetalure final lemperalure 

JoC Joe 

-10 +30 

-10 +10 
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19. 
In an experiment, 2040 J of thermal energy (heat) Is used to heat 10.0 g of Ice at o·c. 
Assume that water from the melted Ice remains at o·c. 

How much ice remains after healing? (specific latent heat of fusion of ice= 340J/g) 

A O.Og 
a 4.0g 
c 6.0g 
D 8.0 g 

20. 
Ice is taken from a freezer and left in a room. The Ice melts and eventually the water reaches room 
temperature. Which energy transfers take place? 

A 
a 
c 
D 

energy transfer during melling energy transfer after melting 

from ice to room 
from Ice to room 
from room to ice 
from room to ice 

f 
from water to room 
from room to water 
from room to water 
from water to room 

21. ' 
Some air Is trapped Inside a small balloon. The average kinetic energy of the air molecules in the 
balloon is increased. What remains the same? 

A the density of the air in the balloon 
B the mass of the air In the balloon 
C the temperature of the air in the balloon 
D the volume of the air In the balloon 

22. 
The diagrams show different views of a water wave in a-ripple tank. 

s 
R 

p 

. cross-section of wave crests seen from above 

Which letters represent a wavelength and a wavefront? 

A 
B 
c 
D 

wavelength 
p 
p 
a 
a 

wavefront 
R 
s 
R 
s 

23. 
A ripple tank is used to demonstrate refraction of plane water waves 

deep water 

~ vr---· ,_ /IJ 
boundary o.acm 

Based on the given figure above, what Is the speed of the waves In the shallow water? 

A 
8 
c 
0 

6.4cm/s 
8.0cmis 
9.6cm/s 
14.4cm/s 

24. 
Which of the following uses gamma rays? 

1. 
2. 
3 

A 
8 
c 
D 

sterilising 
killing cancerous cells 
detecting flaws In metals 

1 and 2 only 
1and36nty 
2 and 3 only 
1, 2 and 3 

25. 
What Is a property of all electromagnetic waves? 

They are deflected by magnets. A 
B 
c 
0 

They are positively charged. . 
When they pass from air to water, their frequencies, wavelengths and speeds all increase. 

They travel through vacuum. 

26. 
An observer O cannot see the image of target 
T through the mirror . 

What Is the minimum distance he should 
move to see the image of target T through the 
mirror? 

A 
B 

, c 
D 

1m 
2m 
3m 
4m 

Scale of 1 d~ision 1 m 

0 

. ,~. _......., ... ......... ' . "" . 
' \ ' 'mirror ·.T.M 

8 
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27. 
The diagram below shows three rays of light passing through a converging lens. 

Which point will the ray XY pass 
through after refraction by the lens? 

A 1 
B 2 
c 3 
D 4 

28. 
A hammer strikes one end of a very long metal pipe. A detector at the other end detects two 
sounds at an interval of 2 s. Given the speed of sound In air and the speed of sound in metal Is 
320 ms·• and 5000 ms·' respectively, what is the length of the metal pipe? 

A 2.1 m 
B 684m 
C 4680 m 
D 9 600 m 

29. 
Four processes are used to charge an isolated metal sphere. 

p 

Q 
R 
s 

The sphere is earthed by touching it. 
The earth connection Is removed from the sphere. 
A charged rod is brought close to tho sphere. 
The charged rod Is removed. 

In which order should these processes be carried out to charge the sphere? 

A 
B 
c 
D 

30. 

first 
p 
p 
R 
R 

Q 

R 
p 
p 

R 
s 
Q 
s 

last 
s 
Q 
s 
Q 

The diagram shows an electric circuit. 

y 

Which pair of readings is obtained when a suitable power supply is connected between X and Y? 

A 
B 
c 
D 

vottmeter 

2V 
6V 
12V 
24 v 

ammeter 

0.5A 
0.5A 
0.5A 
6.0A 

9 

\b~ 

31. .. 
The diagram shows part of an electric circuit. 

What is the currant in the 20 resistor? 

A 0.6A 
6.0A 

B 1.2A 
C 3.0A 
D 6.0A 

32. 
The diagram shows a thermistor connected in a potential divider circuit. 

The resistance of the thermistor decreases when Its temperature rises. The thermistor is heated. 
What happens to the potential difference across the thermistor as it is heated? 

A 
B 
c 
D 

33. 

It decreases but not to zero. 
It decreases to zero. 
It increases. " 
It stays the same. 

All lamps In this circuit are rated at 12 V, 36 W. A, B, C and Dare 5 A fuse. Which fuse will melt 
when the switch 1s closed? 
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34. 

An engineer uses an allemating current supply and a diode to recharge a car battery. This is done 
by passing a current through the battery in the opposite direction to that when it is discharging. 
Which circuit Is correct? 

A B 

r*l a_c_ -,-

supply I t 
c D 

[fi a.c. 
supply ~ LD 8.C. 

supply -'"--: 

35. 

Each of the diagrams below is a cross-section through two parallel current-carrying conductors. 
Which diagram correctly shows the magnetic field pattern formed by the currents in the two 

conductors? 

A @>f@D 
® current Into plane of dl&gram 

0 CU«enl oul of plane of diBg<sm 

B ~ 
0 @!f@D 

0 '~ 
11 

' 

- . •thtl The graph shows how the output voltage from a simple a.c. generator vanes WI me. 

When this output is passed through a component In the circuit it changes to this. 

~~r 
lime 

(\ (\ ( ~ 

What Is the component? 

A a diode 
a a fuse 
C a lamp 
D a resistor 

!1 
~oil p Is connected to a centre-zero galvanometer. A second coll Q is placed next to P and Is 

connected to a battery, rheostat R and switch S as shown in the diagram below. Which of the 
graphs below best represents the denection of the galvanometer when the switch Is closed for a 
few seconds and then opened ? 

s 

~h~~ ~h·~ ~Rwoo ~~necuon 
. lime · · Ume hme time 

A B C 0 

12 
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38. 
Which transformer anangement produces an output voltage that is larger than the nput voltage. 

A B 

,,~:~, 
input~ ..• ~~' 

input~ 

c 0 

"~'' input~oupu 
.. ~~~ 
input~ 

39. 
Figure1 below shows the magnetic field near a bar magnet and an object XY. In 'lgure 2, XY has 
been turned around. 

m ro 
Figure 1 Figure 2 

What ls XY? 

A a magnet wilh the north pole at X 
B a magnet with the north pole at Y 
C a copper rod 
0 a rod of soft iron 

40. 
Identical metal bars X and Y are positioned in the two diagrams shown below. If there is a sl!ong 
attraction shown in figure 1 and a very weak attraction shown in figure 2, what are the possible 
material for X and Y? 

A 
B 
c 
0 

BarX 
steel bar 
steel bar 
bar magnet 
bar magnet 

BarY 
iron bar 
bar magnet 
steel bar 
bar magnet >.. 

ngure 1 Figure 2 

13 

2 3 4 5 6 

24 
D 

SECTION A (40 marks) 

11 12 13 14 15 16 17 18 19 20 
7 8 9 10 

B c D D A 

28 29 30 31 32 33 34 35 36 37 38 39 40 
c 

B 
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Section A: Short-Answer Questions (45 marks) 
Answer all the questions. Wrlte,your answers in the spaces provided. 

""

1. Below is a table of information on two mixtures, A and B: 

2. 

Mixture State of mixture al Technique used to separate 

A 

B 

(a) 

(b) 

r.t.p .. 
components 

Solid Add a solvent, then filter 
Liquid Fractional distillation 

For each of the mixtures above, state the respective physical property that enables the 
componenls lo be separated from each other. 

Mixture A: Different solubilitiesf°f the components in the same solvent [1) 

Mixture B: Different boiling points [1] 

[2) 

State how you would attempt lo prove that a given liquid is a mixture and not a pure 

liquid. '- [1] 
Heat the liquid, If it boils over a range of temperatures [1], it is a mixture and not 

a pure liquid. 

Some properties of four elements are shown in the !able below. Each element is represented 

by an alphabet. The alphabet is not lhe symbol of the element. 

Element Melting Boiling Electrical conductivity at Action with cold 
poinV"C poinV"C room temperature water 

A -219 -183 Nil Dissolves slightly 
B -39 357 Good Unaffected 
C 98 890 Good Liberates 

hydrogen 
D 1063 2970 Good Unaffected 

(a) Which elements are probably metals? [1] 
B, C and O (Any two) 

(b) Which element Is a solid at 20°C and melts when dropped into boiling water? [1] 
C 

(c) Which element reacts most vigorously with dilute hy�rochloric acid? [1] 
C 

, 1 of 10 

3. 

(d) Draw simple diagrams to show the arrangements of particles of B at the temperatures 

given. 

��OJ D 
4o·c 4oo·c 

[2] 

Elements A, B, C and D are in the same period of the Periodic Table. The following 

Information is given: 
An oxide A,O exists and Is strongly basic. 

The oxide of B is B,03• 

C produces an ion c·.

D forms a covalent-compound DC!,, a liquid al room temperature. 

(a) Based on the above information, put A, B, C and O in their respective groups· in the 

Periodic Table. 

Element A B C 

Group Ill VII 

(b) What type of bonding is present in B-,03? 

Ionic bondi�g 

(c) Write the formula for the compound formed between Band D. 

BD 

[2] 

D 

V 

[1) 

[1] 
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4. A lump of 49.6 tonnes of copper{ll) carbonate was added to excess dilute sulfuric acid as 

shown in the chemical equation below. The gas evolved was collected in a gas sy·lnge. 

5. 

CuC03 (s) + H2SO, (aq) ~ CuSO, (aq) + H20 (I)+ co, (g) 

(a) Calculate the mass of dMl.lle sulfuric acid needed to react with copper(ll) carbonate. [2] 

No. of moles of copper(ll) carbonate = 49.6X10'/(64+12+48) 

cuco, : H,so. 
1:1 

= 400000 mol (1/2] 

No. o f moles of sulfuric acid = 400000 mol [1/2} 

Mass of sulfuric acid = 400000 X (2+32+64) 

= 39200000 g 

= 39.2 tonnes (1] 

(b) Calculate the volume of the gas evolved at room temperature and pressure. 

No. o f moles of carbon dioxide gas = 400 000 mol (1) 

Volume of carbon dioxide gas = 400 000 X 24 

= 9600 000 dm3 [1} 

[21 

From the list of substances below, choose the most suitable answer for the following 

questions: 

silicon(IV) oxide 

magnesium oxide 

carbon monoxide 

carbon dioxide 

A substance which is a greenhouse gas. 

A gas which is neutral to damp litmus. 

sulfur d ioxide 

zinc oxide 

Carbon dioxide 

Carbon monoxide 

(a) 

(b) 

(c) A substance which reacts with both an acid and an alkali to form a salt. 
Zinc oxide 

(d) A substance which reacts with rainwater to form acid rain. Sulfur dioxide 

[4) 

6(a) Zinc reacts with hydrochloric acid according to the following equation: 

Zn (s) + 2HCI (aq) 7 ZnCl2 (aq) + H2 (g) 

Name the substnnce which is oxidized, giving a reason for your answer. 

Zn is oxidized. (1) 

Its oxidation state increases from 0 in Zn to +2 in ZnCl2 OR 

[2) 

3of10 

It loses 2 electrons to form Zn'• [1} 

(b) The graph below shows the volume oP hydrogen gas produced when excess zinc granules 

are reacted with 10 cm3 of 1.0 mol/dm3 hydrochloric acid. 

7. 

Vol of pas 
(cm') 

300 

240 

180 

120 

60 

5 10 15 20 25 

(i) How many moles_.?' hydrogen gas were produced? 

No. of moles of hydrogen gas = (10/1000)X1 

= 0.01 mol 

r .. e(s) 

{1] 

(ii) On the same graph, sketch another curve you would expect if the same amount of 

powdered zinc was used instead. Label this graph A. [1 I 

(iii) On the same graph, sketch the curve you would expect if the same amount of zinc 

granules was reacted with 20 cm3 of 0.5 mol/dm3 of hydrochloric acid. Label this graph 

B. ~) 

" (iv) Explain your answer for graph A. [3] 

Powdered zinc has smaller particle size, therefore larger surface area than zinc 

granules. [1] Particles collide more frequently, and there are more effoctive 

collisions, (1/2) resulting in a faster rate of 1eaction (1 /2). The volume of gas 

produced is the same as the same amounts of reactants are used (1]. 

(ii) &(iii) 

v~:;,~., 

300 

240 

180 

120 

The elemei!iO 

0 
20 

rubidium is 
25 

Tlme(s) 
in Group I of the 
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Periodic Table. 

(a) Wri1e the balanced chemical equation for the reaction of rubidium with water. 

2Rb + 2H;O ~ 2RbOH + H2 

[1) 

(b} Suggest an element in Group I that reacts with water more vigorously than rubidium. (1) 

Cae!jium I Francium 

(c) What would you observe if copper(ll) sulfate solution Is added to the solution found In 
{b)? 

[1] 
A blue precipitate (copper(ll) hydroxide) will be formed. 

8. The diagram below shows some properties and reactions of substances·K, L, Mand N. 
f 

Green solution 

Add aqueous 
sodium hydroxide 

r---~--~ 

Green 
precipitate M 

Identify 

(a) white solid L 

(b) green precipitate M 

(c) brOVln solid N 

(d) green solid K 

Aqueous 
solution of green 

solid K 

Add dilute nitric acid and 
aqueous barium nitrate 

Oxidation 

barium sulfate 

iron(ll) hydroxide 

iron(lll) hydroxide 

lron(ll) sulfate 

White solid L 

Brown solid N 

[4) 

Page 5of10 

9. Ethanol is made from sugars and can be used as an alternative fuel to petrol for car engines. 

•(a} Complete the equation for the conversion of glucose into ethanol in the presence of 

yeast. 

(b) 

glucose ,. ... ethanol [1/2) + carbon dioJCide [112) 

Name the above process for converting glucose into ethanol using yeast. 

Fermentation 

(c} State a method used to obtain ethanol from the mixture. 

Fractional distillation 

(1] 

[1] 

[1] 

10(a)State the two methods of extracting a metal from its ore. (1) 

(b) 

Electrolysis [1/2) and reduction of metal oxides by carbon [1/2) 

Explain why carbon can be used to obtain zinc from zinc oxide but not to obtain calcium from 

calcium oxide. [2) 

Carbon is above zinc, but below calcium in the reactivity series. (1) Therefore, it is able 

to displace zinc from zinc oxide (or reduce zinc ion to zinc metal), [1) but not calcium 

from calcium oxide. 

OR 

·Calcium Is above zinc in the reactivity series I more reactive than zinc, [1) therefore 

calcium oxide has strong bonds which cannot be broken down by reaction with carbon. 

[1) 

(c) Sugge_st one reason why it Is Important to recycle metals such as copper. [1) 

Metals such as copper are finite resources, so it is important to recycle them. 

11. A student wishes to prepare a dry sample or barium sulfate crystals. Describe, stating the 

suitable starting materials, the steps to prepare the crystals. [3) 

Add aqueous barium nitrate to aqueous sodium sulfate [1.5] OR add aqueous barium 

nitrate to sulfuric add {1.5) (or any suitable solutions) 

**Mentioning of 'solutions' or 'aqueous' [1/2] as precipitation requires the reactions to 

be in aqueous form 

Filter the mixture. The residue collected is barium sulfate crystals. [1/2] 

Wash the barium sulfate crystals with distilled water. [1/2] 
1 
Dry the barium sulfate crystals between filler papers. [1/2] 
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Section B : Free Response Questions (20 marks) 

Answer any two ques!ions. Write your an!>wers on the answer paper provided. 

l (a) The table below gives the boil,ng points of some alkanes: 

Name Formula Boiling pointl°C 
Ethane ~H6 -88 

Propane C3Ha -50 
Butane C,H,0 -11 

Pentane CsH12 28 

(i) Plot a graph of boiling point against number of carbon atoms for the alkanes in the 

table. 

Scale: 1cm 

·· 2cm 

Correct axis and scale - {1] 

Correct points plotted - {1] 

1o·c 
1 carbon 

(ii) Use your graph to deduce the boiling point of hexane. C,,H, .. 

66°c 

(iii) A hydrocarbon has a fonnula C,H,5• Explain why this is not an a lkane. 

.Alkanes have the general formula CnHln•2o and C,H,. does not fulfill this. 

(2) 

[1J 

[1] 

(iv) State one other property besides boiling point that shows a gradation on moving up 

through the members of the series. 

Density, viscosity, flammability 

Anyone 

(b) (i) Construct the chemical equation for lhe combustion of hexane. 

2c.H,. + 190, 7 12co2 + 14H,o 

(1) 

[1) 

(ii) Besides combustion. state the olher reaction lhal alkanes undergo. With propane as an 

example, construct the chemical equation for this reaction, then draw the full structural 

formulae of the products fonned. 

Substitution [1] 

C3H, + Cl2 --> C, H7CI + HCI [1] 

[4) 

Page 7 of 10 

H H H 
I I I • 

H - C-C- C - Cl Or 

I l l 
H H H 

H H Cl 
I I I 

H-C-C-C-H 
l I I 
H H H (1) 

H-CI [1) 

2(a) You are provided with the following substances: 

aqueous chlorine 

aqueous iodine 

aqueous potassium chloride 

aqueous potassium iodide 

Use all the substances from the list to show that chlorine Is more reactive than iodine. Your 

answer should include: 

(i) details or all your observations; 

(ii) explanations of the reaclion(s) (if any); 

(ii) the chemical equation(s) (with state symbols) for the reaction(s) (if any). !4] 

Cl2 (aq) + 2KI (aq) ..... 2'Kc1 (aq) + 1, (aqJ £11 
Observation: Yellow liquid changes to brown after some t ime. (1) 

When iodine is added to potassium chloride, the brown colour of iodine remains, 

showing that no reaction has taken place. (1) • 
Chlorine Is more reactive than iodine because ii is able to displace iodine from an 

aqueous solution of potassium iodide, while iodine is unable to displace chlorine from 

an aqueo\ls solution of potassium chloride. (1) 

(b) ·Hearthside sails" is a nalurally occurring salt. It is soluble in water, and can be tound n1ixed 

with sand. Describe how you would prepare pure, dry crystals of Hearthside salts from this 

mixture. 

Add water to dissolve the Hearthside salt to form a solution. (1) 

Filter the mixture to obtain sand as the residue. (1) 

Heat the filtrate, Hearthside solution, to evaporate the water until it is saturated. (1] 

Cool the saturated solution and observe for crystal formation. (1] 

(6] 
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Filter to separate crystals. [1] 

Wash the c~tals with cold distilled water. [112) 

Dry the cryst als between filter papers. (112) 

3(a) Explain, with the help of a suitable example and a 'dot and cross' diagram, the type of bond 

formed between metals and non-metals. [4] 

Ionic bond [1) is formed between metals and non-metals. 

Using sodium and chlorine as examples: 

Sodium atom will give away its 1 valence electron to chlorine atom [1], forming sodium 

ion and chloride ion. 

~Jf@)] 
Sodium chloride 

Diagram of sodium chloride: 

Correct number of electrons - [1] 

Correct charges - [1] 

(b) Explain the following statement 

• Electron of chlorine 

X Electron of sodium 

"Ionic compounds have high melting points, and conduct electricity when molten" [3] 

tonic compounds have strong Ionic bonds I electrostatic attraction (1) between the 

ions, therefore a large amount of heal Is needed to break these strong bonds. (1] Ionic 

compounds conduct electricity when molten because the ions are free to move. (1] 

(c) Draw a 'dot and cross' diagram to show the arrangemenl of electrons in a molecule of 

chloromethane. Only the valence electrons need to be shown. [3) 

• Electron of carbon 

X Electron ot hydrogen 
and chlorine 

Page 9 of 10 

Diagram of chloromethane: 

Correct number of elements and atoms - [1] 

Correct number of shared electrons -[1] 

Correct number of electrons Jn chlorine - [1] 
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Hua Yi Secondary School 
Secondary 4 Physics Paper 1

1 The thickness of a pencil is measured using a vernier caliper as shown in the 
diagram. 

pencil 

What Is the thickness of the pencil? 

A 0.90cm B 0.95 cm C 1.45cm D 1.50cm 

2 The diagrams show three steps in an experiment to measure the density of a 
metal rod. 

3 

(i) 

Metal rod 
\ 

Digital-+ 
balance 

l•1 
100 

•• 
60 

lO 

(lh) 
100 

Measuring 
cylinder 
reading 
inan3 

60 

•o 

Metal rod 

"' 
~'----~~...L~_J.~~-'-~~~--'.......J"--L. 

What is the density of the metal? 

A 
c 

0.3 g/cm3 

5.6 g/cm3 
B 
D 

3.1 g/cm3 

7.0 g/cm3 

A car travels round a circular path of radius 50 m. It completes one circle in 
1 minute. F ind the dist ance traveled by the car and its average velocity. 
(Take"= 3 .14) 

distance Im velocity Im s· 

A 50 0.00 

R 314 - 0.00 

c 314 / 5.23 

D 7850 
.. 

130.8 

4E Physics P1 Prellm Exam 2010 Hua YI Secondaiy School 

4 

5 

2 

The acceleration due to gnwity on the Moon is about 1 /6 that on the Earth. Which 
of the following diagrams shows the correct speed-time graphs for a free falling 
body when dropped respectively on the Earth's surface and the Moon's surface? 

A t~uuu-., 
B v 

,L2_, 
D v 

/Moon 

A boy throws a stone vertically upwards with a speed of 1 O m/s. What is the 
magnitude of the velocity and acceleration of the stone when it reaches the 
greatest height? 

velocitv Im s· acceleration I m s·' 
A 10 0 
B 10 10 

' c 0 0 
-'o 0 10 . 

For questions 6 & 7 

A water-rocket is launched vertically upwards into the air and its velocity-time graph is 
shown below. 

vims·' 

'°~ 
0 I 2 3 

tis 
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6 

3 

What is the maximum displacement made by the water-rocket? 

A 
c. 

10m 
30m 

B 
D 

20m 
60m 

7 Whal is the corresponding acceleration - time graph of the object? 

8 

A 
a 

B 
a 

c a D a 

An object is dropped from an airplane that is 5000 m above the ground. Which of 
the following best describes the motion of the object during the fall? 

A It moves with constant speed. 
R It moves with constant acceleration. 
C It moves with constant acceleration followed by constant speed. 
D It moves with decreasing acceleration followed by constant speed. 

For questions 9 to 11 
The officer in-charge of a spaceship Is travelling from our Galaxy to the Andromeda 
Galaxy. He is in deep space where the gravitational field due to surrounding galaxies is 
zero. 

•E Physics P1 Prel•m Exam 2010 

Andromeda 
Ga laxy 

Hua YI Secondaty School 

9 

10 

4 

What will be the motion of the spaceship if the drive motors are off? 

A 
B 
r. 
0 

stationary 
decreasing in speed 
increasing in speed 
maintaining its present speed 

To slow down the spaceship, he has lo fire the main rocket motor. As the officer 
is looking ahead, towards the Andromeda Galaxy, the direction he must lire the 
motor is 

A forwards, towards Andromeda. 
~ backwards, towards the Milky Way. 
C to the right of his path. 
O to the left of his path. 

11 The spaceship has a mass of 1 o• kg. If the rocket produces a thrust of 105 N, 
what is the acceleration of the spaceship? 

12 

A 
c 

B 
0 

The graph below shows the varia lion or the net forcu acting on an object with 
time. The object Is initially al rest. 

force 

time 

Which of the following velocity-time graphs correctly describes the motion of the 
object? 

A vcloci1y B 

or-~ 
time time 

c 
vclocil)' 

0 

l!'r-
o~ 

time time 

Hua Yi SeeoncWy -
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13 

14 

5 

A uniform beam XY is balanced on a pivot w ith two weights, W 1 and W 2 hung at 
equal distances from the pivot. 

0 1 2 3 4 5 6 7 8 9 10 
x L:=.~1 ~-1i---'----,£~----'----1lc---..J__--l___J) y 

w, 

It is observed that the end Y moves downward when W 1 is removed. 
W here should the pivot be in or.fer to balance the beam again? 

0 2 3 4 5 6 7 B 9 10 XI • • 1. 

f o 
I Y 

A B c 

W2 -. 

A constant force F in the d irection shown is applied to a block. The block moves 
from A to B. AC and BC are construction lines. 

The work done by F is 

A. 
c 

FxAC 
F xAB 

B 
D 

FxBC 
Fx (AC+ BC) 

15 A body of mass m kg Is released from rest from a point h metres above the 
ground. When it reaches a point x metres above the ground, what is its kine tic 
energy in joules? 

A 
c 

mgx 
mg(h-x) 

4E Physics P1 Prenm Exam 2010 

B 
D 

mgh 
m{h2 -x2) 
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6 

The water at the foot of a waterfall has a higher temperature than the water at the 
top even though the surrounding temperatures are equal. What is this 
temperature difference for a waterfall 100 m in height, given that all the available 
energy appears as heat in the water. 
(Assume specific heat capacity of water= 4000 J/kg K, acceleration of free fall = 
10 mls2) 

A 
c 

1/8 K 
y, K 

B 
D 

%K 
2K 

17 T he diagram shows a U-tube containing water and oil. 

18 

8.0 
cm 

water 

Given that the density of water is 1.0 g cm·3 , what is the density of the oil? 

A 
c 

0.80 g cm·3 

1.11gcm·3 
13 
D 

0.90 g cm·' 
1.25 g cm·' 

T he diagram shows a column of dry air enclosed in a narrow capillary tube by a 
lhread mercury 12 cm in length. 

Trapped dry air 

12cm 
mercury 

Given that the atmospheric pressure is 76 cm Hg , what is the pressure on the 
trapped air? 

A 12 cm Hg B 64cm Hg C 76 cm Hg 0 88cm Hg 
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19 

20 

21 

22 

7 

Liquid-in-glass themiometers which can measure a wide range of temperature 
have 

A 
c 

smaller bulbs. 
narrower capillaries. 

B 
D 

thin-wallec;l bulbs. 
shorter stems. 

What are the necessary-conditions for heat to flow from one body to another 
when they are in contact? 

1 They have different temperatures. , 
2 They have different specific heat capacities. 
3 They have different internal energy. 

A 
c 

1 only 
2 and 3 only 

B 
D 

1 and 2 only 
1, 2and3 

Two metal blocks have their masses in the ratio 1 : 4. When an equal amount of 
heat is supplied to each of them, the temperature rise of the two blocks is in the 
ratio 4: 1. 
What is lhe ratio of their specific heat capacities? 

A 
c 

1: 1 ~ 
1: 16 

B 
D 

1 : 4 
16: 1 x 

A bullet of mass m hits a target at speed v. If 50% of its kinetic energy has been 
converted Into the internal energy, what is the rise in temperature of the bullet? 
(Given that specific heat capacity of the bullet= h) 

A 
c 

v/2h 
mv2/2h 

B 

" 
v2/2h 
v2/4h 

23 The diagram below shows the displacement-distance graph of a.transverse wave 
traveling to the right at a certain instant. 

displacement~ 
s~ 

0 f-~---"<~_...,.__,,<--_,,'--""-"•• distance 

Which of the following statements ls correct? 

4E Physics P1 Prelim Exam 2010 Hua Yi Secondary School 

A 
B 
c 
D 

8 

" Particle P is moving downwards. 
Particle Q is momentarily at rest. 
Particle R is moving to the right. 
Particle S is moving downwards. 

24 Circular water waves are produced by a dot vibrator. The wave pattern at a 
certain instant is as shown in the diagram below. 

25 

26 

27 

If the speed of the water waves is 0.6 m s·', what is the time taken for the wave 
to travel from A to B? 

A 
c 

0.050 s 
5.0 s 

B 
D 

0.67 s 
6.7 s 

A sound wave of wavelength of 0.5 m travels at a speed of 320 m s" in air. It 
enters a liquid and its wavelength becomes 2.5 m. What is the frequency of the 
sound in the liquid? 

A 
c 

128 Hz 
640 Hz 

B 
0 

320 Hz 
3200 Hz 

A ship has a radar system to detect obstacles in air and a sonar system to detect 
obstacles under water-.. Whal waves are used in these two systems? 

radar system sonar system 

A radio waves microwaves 

a microwaves ultrasonic 

c ultrasonic llliCfowaves 

D infra-red. rays ultra-violet rays 

A man whose eyes are 1.50 m from the ground looks at his reflection in a vertical 
plane mirror 2.00 m away. The top and bottom of the mirror are 2.00 m and 
1.00 m from the ground respectively. W hat distance, in m, below his eyes can the 

man see of himMlf? 

A 
c 

0.25 
1.00 

B 
0 

0.50 
1.50 
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29 

Two rays of light strike a diverging lens, as shown. 

The distance from the centre of the lens, 0 to F, or to F2 is the focal lenglh of the 
lens. 

Which statement about the rayf after they have passed through the lens is 
correct? 

A 
B 
c 
D 

They appear to come from F,. · 
They appear to come from F2 • 

They appear to come from 0 . 
They meet at F,. 

An eye views an object 0 by reflection in a plane mirror. 
Which is the correct ray diagram? 

A 

c 

B 

D 

Hua Yi Secondary School 
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10 

In the diagram shown, P and Qare two insulated uncharged metal spheres In 
contact with each other. A positively charged object Xis brought near P. Q is 
touched momentarily with a finger, and then Xis taken away. What are the 
charges on spheres P and Q? 

+ M ... f r. 1' + + 
+ x + p Q ~+ .· lasulator 

losubtor 

sphere P sphereQ 

A zero negative . 
B positive negative r 

c negative negative 

D negative zero 

31 The diagram shows the /·V characteristic of the resistors. R, and R2. 

0.3 

0.2 

O.l 

0 

The two resistors are connected in series with a power supply. The power 
dissipation of R, is 4 W. What is the power dissipation of R2? 

A 
c 

10W 
4W 

32 In the circuit shown, the lamps are identical. 

4E Physics P1PrelmElOlm2010 

B 
0 

6W 
2W 
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34 

11 

Which of lhe following describes lhe brightness of the lamps when K is closed? 

1 brightness of L1 decreases 
2 brightness of lz is the same as LJ 
3 brightness of l1 is greater than l2 

A 
c 

1 only 
1 and 2 only 

B 
D 

2only 
2 and 3 only 

A light dependent resistor (LOR) and a 500 O resistor Is connected across a 30 V 
source as shown in the diagram_ The resistance of the LOR is 1000 O in the dark 
but drops to 100 O In bright lighl What is the voltmeter reading In the dark and in 
bright light respectively? 

in the dark in bright light 

A 2V 5V 
B 10V 25V 
c 15 v 15V 
D .______ 25 v 10V 

The diagram shows lhe magnetic field around an U-shaped magnet. Which of the 
following statements must be correct? 

4E Physics P1 Preliln Exam 2010 Hoa Yi Secondary School 

' 
1 
2 
3 

A 
c 

12 

" 
X is a south pole. 
The magnetic field at Pis stronger than that at a. • 
When a compass is put at Q, it points towards the right. 

1&2only 
2&3only 

B 
D 

1&3only 
1, 2 & 3 

35 The diagram shows a current loop. 

36 

Which of the following combinations correctly represents the directions of 
magnetic field at points P and Q respectively? 

p a 
A into paper into paper 

B into paper out of paper 

c out of paper into paper 

D out of paper out of pacer 

Which of the following statements about the d.c. motor shown below is I are 

correct? ~ 

• 

1 The motor rotates in the clockwise direction. ' 
2 Increase the current through the coil can increase the turning speed of 

the motor. , 
3 The motor converts mechanical energy to electrical energy. 

Hu• YI Secondary SctlOOI 
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37 

38 

A 
c 

1 only 
2 &3 only 

13 

B 
0 

1 &2 only 
1, 2& 3 

A light aluminium ring is placed on the top of a iron core solenoid as shown. 
Which of the following can keep the light aluminium ring hanging over the 
solenoid? 

1 
2 
3 

A 
c 

) 

connect an a.c. through the solenoid 
connect a d.c. through the solenoid • 
replace the iron core with a bar magnet 

1 only 
1&2only 

B 
D 

3 only 
1,2and3 

Three identical light bulbs of rating '10 V, 40 W' are connected to a transformer 
as shown in the diagram. 

1'"' 40 vv 

If the bulbs are operating at their rated power and the efficiency of the 
transformer is 80%, what will be the current in the primary coil? 

A 
c 

0.6A 
2.25A 

B 
D 

0.75A 
4A 

4E Physics Pl Prelim EJcam 2010 
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40 
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The figure shows the screen display of a CRO. 

Which of the following statements is/are correct? 

1 
2 
3 

A 
c 

The horizontal voltage Is a d.c. 
The vertical voltage has an amplitude of 72 mV. 
The vertical voltage has a frequency of 50 Hz. 

1 only 
1 and 2 only 

B 
D 

3only 
2 and 3 only 

Brian has made a circuit with three 6 V lamps and two diodes. 

He connects a 6 V a.c. supply lo Sand T. Which lamp/swill be lit? 

A 
c 

all three 
Yand Zonly 

B 
D 

End of Paper 

X and Zonly 
Zonly 
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Hua Yi Secondary School 
Secondary 4 Physics Paper 2

Section A [SO marks] 

Answer all the questions in this section. 

(a) State the difference between a vector and a scalar. 

--------------------
(1) 

' 

2 

(iii) Use your completed vector diagram to determine the magnitude of the tension in the 
string. 

(c) The student decides that she would like as little sag as possible in the string when it Is 
loaded with cards. To achieve this, she tightens the string. State, with a reason. whether 
the string, loaded with cards could ever be horizontal. 

----------~----

(1) 

(b) In order lo display greeting cards, a student flXes a length of string between two nails 111 
an~ then suspends the cards from the string. Fig. 1.1 shows the siring with one card of 
weight 0.60 N suspended by a light chp at the centre of the string. 

nail 

Fig. 1.1 

{I) On Fig. 1.1, mark the forces on the clip due to the lension in the siring. 

(ii) The resultant of the forces due to the tension in the string is 0.60 N. In the space 
below, draw a vector diagram for the forces in the string and their resultant. Use a 
scale of 1.0 cm to represent 0.10 N. 

4E Physics P2 Prrim Ellatn 2010 

[1] 

[2] 

2 (a) Define the moment of a force. 

------------ ----------------
--------- [1] 

(b) An electricity cable is attached to a pole at a height of 6.0 m above the ground as shown 
in Fig. 2.1. 

2llON 

Fig. 2.1 

The cable exerts a force of 280 Non the pole at an angle of 90° to the pole. To ensure 
that there is zero turning moment on the pole itself, a wire under tension is attached to 
the pole at a height of 4.0 m and it makes an angle of 35° to the pole. 
Calculate 
(i) the moment which the cable exerts about P, a point in the pole level with the 

ground, 

4E Phy>ics P2 Prelm Eqm 2010 
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(ii) the tension necessary In the wire. 

Fig. 3.1 shows a syringe and a Bourdon Gauge used to investigate the relationship between 
the. pres.sure an1 the. volume of a gas at constant temperature. The initial reading of the 
syringe is 10 cm while that of the Bourdon Gauge Is 2 x 103 Pa. · -

!!i 10 1S 20 25 

Fig. 3.1 

(a) If the syringe reading is reduced to 5 cm3 when a force is applied to the piston what is 
the corresponding reading in the Bourdon Gauge? ' 

(b) Use the kinetic theory of matter to account for the result.obtained in (a). 

--------·----·-----------------

IE Physics P2 Prelim Exam 2010 Hua Yi Secondary School 

[2] 

[2] 

[2) 

4 

·---·---- [2] 
(c) • It Is found that the calculated value In (a) Is not equal to the observed reading In the 

Gauge. Suggest a reason. 

4 Fig. 4.1 shows the structure of a refrigerator. The coolant in a refrigerator transfers energy 
from the Inside to the outside. It evaporates as it passes through the pipes inside the freezer 

compartment 
On the outside of the refrigerator, the vapour is compressed back into a liquid which then 
cools as ii passes through the pipes mounted at the back of the refrigerator. 

freezer 
compartment 

11-1---+- pipes 

Fig. 4.1 

(a) Explain how the freezer compartment is cooled. 

a1 back of 
refrigerator 

·------------

(b) The pipes at the back of the refrigerator are coloured black. Explain now this helps to 
cool the warm liquid that passes through them. 

4E Physics P2 Pretim Exam 2010 Hua Yi Seooodary S<hool 

[1) 

[3) 
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Section A [50 marks] 

Answer all the questions in this section. 

(a) State the difference between a vector and a scalar. 

(b) In order to display greeting cards, a student fixes a length of string between two nails 
an~ then suspends the cards from the string. Fig. 1.1 shows the string with one card of 
weight 0.60 N suspended by a light clip at the centre of the string. 

Fig. 1.1 

(I) On Fig. 1.1, mark the forces on the clip due to the tension in the string. 

(Ii) The resultant of the forces due lo the tension in the string is 0.60 N. In the space 
below, draw a vector diagram for the forces in the string and their resultant. Use a 
scale of 1.0 cm lo represent 0.10 N. 

4E Physics P2 Prelim Exan> 2010 Hua Yi S<!OllldafY School 

(1 ) 

[1] 

[2] 

2 

(iii) Use your completed vector diagram to determine the magnitude of the tension in the 
string. 

(c) The student decides that she would like as little sag as possible in the string when it is 
loaded with cards. To achieve this, she tightens the string. State, with a reason, whether 
the string, loaded with cards could ever be horizontal. 

2 (a) Define the moment of a force. 

----------···-----
(b) An electricity cable is attached to a pole at a height of 6.0 m above the ground as shown 

in Fig. 2.1. 
2l!ON 

ceble 

Fig. 2.1 

The cable exerts a force of 280 Non the pole at an angle of 90° to the pole. To ensure 
that there is zero turning moment on the pole itself, a wire under tension is attached to 
the pole al a height of 4.0 m and it makes an angle of 35° lo the pole. 
Calculate 
(i) the moment which the cable exerts about P, a point in the pole level with th'e 

ground, 

•E Ph~ics P2 Protin Exan> 2010 
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(II) the tension necessary in the wire. 

Fig. 3.1 shows a syringe and a Bourdon Gauge used to investigate the relationship between 
the pressure an1 the volume of a gas at c9nstant temperature. The initial reading of the 
syringe ls 10 cm while that of the Bourdon Gauge is 2 x 103 Pa. · · 

s 10 15 20 25 

Fig. 3.1 

(a) If the syringe r~ading is_ reduced to 5 cm3 when a force is applied to the piston, what is 
the corresponding reading in the Bourdon Gauge? 

(b) Use the kinetic theory of matter to account for the result _obtained In (a). 

----------------~~--

[2) 

[2) 

[2) 

4 

(c) • It is found that the calculated value in (a) is not equal to the observed reading in the 
Gauge. Suggest a reason. 

4 Fig. 4.1 shows the structure of a refrigerator. The coolant in a refrigerator transfers energy 
from the inside to the outside. It evaporates as it passes through the pipes inside the freezer 
compartment. 
On the outside of the refrigerator, the vapour is c6mpressed back into a liquid which then 
cools as it passes through the pipes mounted at the back of the refrigerator. 

lriii~~!!!~~~J_ freezer 

Fig. 4.1 

comparimenc 

pipes 
arback of 
refriger.l!Or 

(a) Explain how the freezer compartment is cooled. 

---·--------------- -------------------

(b) The pipes at the back of the refrigerator are coloured black. Explain how this helps lo 
cool the warm liquid that passes through them. 

[2] 

(1) 

(3) 

----------- [1) 
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(c} Explain how movement of air at the back of the refrigerator also cools the warm liquid. 

{d} The manufacturers recommend thal a minimum 5 cm gap be left between the pipes at 
the back of the refrigerator and the wall of the room. Explain why this Is necessary and 
suggest what is likely to happen if a smaller gap is used. 

5 Fig. 5.1 shows a design for an 'optical fuel gauge' suitable for use In a rocket fuel tank. When 
the tank runs low, the light-activated switch Is triggered. 

Light 
beam 

Light source producing parallel 
50urce of light 

Wires to guidance 
•vstem 

Ir"'<-- -- Light-activated 
switch 

Perspex _____ _._ 

bar 

Fuel tank Fuel tank 

Fig. 5.1 

•E ~ P2 Prelm Exam 2010 Hua Yi Seaindary Sdlool 

(2] 

[2) 

6 

6 

Air is optically less dense than Perspex, and Perspex is optically less dense than rocket fuel. 

(a} What happens to the speed of the light as it passes through the Perspex bar 
(i) into the air, and (ii} into the rocket fuel? 

(b) What Is meant by 'critical angle' of a medium? 

(c} Complete Fig. 5.1, showing the paths of the light rays when the tank is (1} Full; 
(2) Empty; label the rays as (1) and (2) respectively. 

(d) Give an explanation to your answers in part (c). 

- [1] 

[1) 

(2) 

[2] 
------------------···-

(a) Fig. 6.1 shows an object 00' placed in front of a converging lens. The image is formed 
on the line XY x 

0 

~ t f 

o· 

y 

Fig. 6.1 

(i) Draw In Fig. 6.1, construction rays from 0 to locate its image, I . Show clearly tho 
position of the image. 
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9 A beam of positively charged protons is projected between the poles of an electromagnet and 
a bright spot is produced on a screen. The apparatus is enclosed in a vacuum and arranged 
as shown in Fig. 9.1. 

(a) When the current Is switched on, 

D.C. power 
sUpplY 

Fig. 9.1 

(i) what magnetic pole is produced at the end marked X on the above diagram? 

--------------------------··· (1) 

(ii) In which direction will the spot on the screen be deflected? 

------· (1) 

(b) State one way in which the spot on the screen can be made to 

(i) deflect more, 

--- [1] 

(ii) deflect in the opposite direction. 

(c) Stale two changes to the observation made in (b) if a beam of electrons is used in the 
experiment Instead of a beam of protons. 

·--- .. ------------------------------------

(1) 

-----------------·-···-·--···---··------------- (2) 

4E Physa P2 Pre Um Exam 2010 Hua Y1 Secondaty School 
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Section B [30 marks] 

Answer all the questions in this section. Question 12 has a choice of parts to answer. 

10 Table 10.1 compares the performance of the microwave oven and convention oven when 
'cooking a chicken. The convention oven is first warmed up before putting the chicken in. 

Table 10 1 
microwave conventional 

time to warm up I hour 0 0.5 

input power whilst warming up I kWh 0 1-2 

energy to warm up /kWh 0 

input power whilst cooking I kW 1.5 0.6 (average) 

time to cook chicken I hours 0.4 2.0 

energy used whilst cooking I kWh 

total energy used I kWh 

(a) Complete Table 10.1 to find the total energy used by each oven to cook a chicken. [2] 

(b) Given that the energy absorbed by each chicken during the cooking process is 0.2 kWh. 
Find the efficiencies of tho ovens. 

(c) Compare the different cooking methods by the two ovens and account for the lower 
energy used by the microwave oven whilst cooking. 

-----------------· 
·----------· -----------

(3) 

------·· (3) 

4E Physics P2 Prelim E><am 2010 Hua Y1 Secondaiy School 
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(d) The shiny surface inside the microwave oven can help to reduce energy loss. Why? 

(e) How Is the energy loss from the conventional oven minimized? 

Fig. 11 .1 represents a transformer with a primary coil of 400 turns and a secondary coll of 200 
·turns. 

Resirt-c 

Fig.11.1 

(a) Calculate the efficiency of the transformer if the primary current is 3 A and the 
secondary current is 5 A. 

(b) Give two reasons why the efficiency of the transformer is always less than 100%. 

---------··------

4E Physlca P2 - Exam 2010 

(11 

[1) 

[2) 

{2) 

(c) 

12 

The secondary coil Is removed and a small coil connected lo a low voltage lamp I~ 
placed as shown in Fig. 11.2. 

Fig.11.2 

Explain the following observations: 

(i) the lamp lights, 

(ii) if the coil is moved upwards, the lamp gets dimmer, 

(2) 

-------------------------------- [2) 

(iii) if an iron rod is placed through the coil, the lamp brightens again, 

{2) 

•E Physics P2 Prelm Exam 2010 
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12 Either 
(a) Fig. 12.1 illustrates an experiment to measure g, the acceleration of free fall. A ball is 

dropped which breaks a light beam falling on a photodiode. The clock is started when 
lhe ball stops the light shining on the photodiode. Vertically bolow the first light beam a 
second light beam shines on another photodiode. When the ball continuing in its fall 
breaks the beam, the clock is stopped. 

Lamp 

Lamp 

Qsau 
: Photodlode 

I 
I 
I 
I 
I 
I 
I 

t 
J 
I 
I 
I 
I 
I 
I 6 Photodiode 

Fig . 12.1 

(I) Mark on the diagram the distance s covered by the ball. 

Clock 

(ii) Show that I, (the time taken to travel a distance s) and s are related by the equation 
s = ~ gt2 

Ir s Is 5 cm and I is 0.1 s, calculate the value of g. 

4E Physics P2 Prellm E><am 2010 Hua Yi Secondary Scnool 

[1) 

[2) 

(1) 

14 

(iii) Explain one way, other than laking the average of a number of readings, by which 
the reliability of the experiment could be improved. 

(b) In an experiment to measure the acceleration of free fall, a mass of 1 kg was attached to 
a piece of tape. The mass was allowed to fall freely and the tape passed through a 
ticker timer which made 50 dots on the tape ovory second. The tape {not drawn to 
scale) is shown in Fig. 12.2. 
Measurements taken from the tape showed that the velocity at X was 25 cm/s and the 
velocity al Y was 125 cm/s. 

x y 

~'-----· _i . __ · _! _ } 

Fig. 12.2 

(i) Calculate the acceleration of the 1 kg mass between X and Y. 

(ii) What would the result be if the experiment were repeated with a 2 kg mass on the 
end of the tape. Give an explanation to your answer. 

(Ii i) Stale one precaution you would take to ensure an accurate result. 

·------------------------------

[1) 

[2) 

[2) 

- ---···--·------------------------------- ----- [1] . 
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Or 
(a) A filament lamp L, is designed to run from a 9.0 V supply. An experiment Is carried out 

to measure the current through the lamp as a variable potential difference is applied 
across it. The results are shown In the Table 12.1. 

Table 12.1 
. d. IV 0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 

Current/ A 0 1.0 1.4 1.7 1.9 2.2 2.4 2.B 3.2 

(i) Plot a graph of current against potential difference for lamp L1• 

(ii) Calcula\e the resistance of the filament of lamp L, when p.d. across it is 9.0 v. 

IE Ph)'Slcs P2 Pr-elim Exam 2010 Hua YI S<!condary School 

[2] 

(1] 

16 

{Ill) Another lamp L2, also designed to run from a 9.0 V supply, has a resistance always 
double that of lamp'L1 at all voltages. 
On the same axes as in (i), draw a second graph for lamp L2. Label the new graph 
as L2• [1) 

(Iv) State and explain whether lamp L1 or lamp L2 is brighter at a potential difference of 
9 .0V . 

·----------------------------------- --
------------

(b) Fig.12.3 shows part of the wiring for the rear lights of a car. Each rear light contains two 
lamps. The side-lights are switched on when the front lights are switched on. The brake 
lights are switched on when the car brakes. 

Fig. 12.3 

(i) Explain why the lamps are connected in parallel rather than in series. 

·------------------------

(ii) Given that a rear side-light lamp is rated 12 V, 6 W. A brake lamp is rated at 12 V. 
24W. 

How much current is drawn from the battery when 
(A) both.brakes lights only are on? 
(B) both rear side-lights and both brake lights are on? 

End of Paper 
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No. 

Section A ( 40 Marl<s 

1 8 

2 D 

3 8 

4 C 

5 D 

6 C 

7 8 

8 D 

9 D 

,o A 

Section B I 50 Marks) 

HUA YI SECONDARY SCHOOL 

PRELIMINARY EXAMINATION 2010 

SECONDARY FOUR EXPRESS 

Physics 

ANSWER SCHEME 

11 A 21 A 
12 D 22 D 

13 C 23 D 
14 A 24 A 

15 C 25 C 

16 B 26 B 
17 A 27 C 

18 B 28 A 

19 A 29 C 
20 A 30 C 

31 B 

32 D 

33 B 

34 C 

35 C 

36 B 

37 A 

38 B 

39 A 

40 A 

Marks 

1 I (a) Vee tor Is a quantity with magnitude and direction, but scalar Is a quantity with I 1 
maQnitude onlv. 

(b) (I) 

(b) I (II) 

""" 
,/ 0.60� 

0.43 N 

•E Physics I.WI< Sd,.,,e IU-Year Exam 10 

l>ai 

2 

Hua YI Sec:ondat), School 

(b} (iii)0.43N 1 
• 

{c) As the weight of the card is acting downwardly, there must be a vertical 
component or the tension to compensate for it. When the string is horizontal, 

1 

ii cannot have a vertical component. 

[Total : 6 marks] 
� ... ��·� .. ,�ir:,.,:-�;;'f"-'''-ri!'r,;;_,.,.;,f,fil;,�,qf� .• - \, ·-.: �-

�11',!.·' � ·� 

2 (a) Moment of the force is defined .is lhe product of a force and its perpendicular 1 
distance from the pivot. 

(b} (i) M11ment exerted by the cable about P 1 
:: 280 N X 6.0 m 
= 1680 Nm 

(ii} sin 35° :: NP/ 4.0 2 

NP= 2.29 m 

Clockwise moment about P = Anli-clockwlse moment about P 
1680 "' T x 2.29 

T = 734 N 
!Total: 4 marksf 

fil.:i�'.@t�.s:�:f�tt:!�ltgetr�tt!"!4;rI:.it'#?,.i��:�!'$.-"�?'.J�;?�urr�:rr::.�1�������'.i€·���:-Y�ri1�i¥.tS • .... fl;.� 
3 (a) P 1V, = P2V1 2 

2x101 x10=P2 x5 
P2 = 4 x 10' Pa 

(b) When the volume of the gas in the syringe decreases, number of gas particles 2 
per unit volume increases. This increases the frequency of collision between 
the air particles and the wall of the syringe. Therefore, there is an increase in 
the pressure of the gas. 

(c) Temperature of the gas In the syringe Is not constant. 1 
' 

fTotal: 5 marksl 
:::q-:��-����$}>.0Y�,�Ji�7:���I�;:·-:c;,�� -�·-:::!��� ,� · ·:�� �:J�f 7n1� �:;.-�-��-�df��·�&��:JJ����l���-7'. 
4 (a} When the coolant in tho pipe passes the freezer compartment, it takes in heat. 3 

As the coolant h.is a low boiling poi.nt, II evaporates quickly and turns into 
vapour state. This helps to remove heat from the freezer compartment thus 
causes the temperature of the freezer to drop. ,. 

(b) Black surface is a good emitter of Infra-red radiation. This helps to cool tho 
warm liquid passes through lt. 

1 

(c) As the warmer air Is less dense than the cooler air, it rises. The cooler air 2 
sinks to take Its place. Convection current Is set up to cool the warm liquid In 
the oioe. 

(d) The gap Is necessary to allow free movement of air. A smaller gap would 2 
reduce the airflow and less heat would be removed. This causes the coolant 
not able to condense Into liquid state effectively and this will affect the 
efficiency of the refrigerator. 

rTotal : 8 marllsl 
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:a) 

[c) 

. . ~ . -· ·- - " 
(i) the light ray speeds up, (ii ) the light ray slows down. 

Critical angle is the angle of incidence In the more dense medium where the 
angle of refraction in the less dense medium is 90°. 

Light 
b<am 

~Fuel1ank 

Light source i:iroducing pn-eUel 
SOUtoe of light 

U-C-1--- Ugtlt·ar:t.ivated 
switch 

2 

Fu~I tank. ----1 

When the fuel tank is full, the light ray is traveling from a less dense medium 
to a denser medium, therefore, refraction of light takes place, and the light
activated switch ls not triggered. 

When the fuel tank is empty, the light ray is traveling from a more dense 
medium to a less dense medium, therefore, total Internal reflection of light 
takes place, thus trigger the l ight-activated switch. 

x 

y 

(ii) Magnification = image size I object size = 1.5 cm / 1.2 cm = 1.25 

4E PhysK:s Mar1< Scheme Mid-Year Exam 10 Hua YI Secondary School 

2 

2 

(b) The image becomes dimmer because less light passes through the lens. I 2 

[Total : 5 marks}_] 

" ' . , tii¥ii!'"~ , ~ ~ • . ~~~~~ir.~~r·;;~:,,.,,,~ 
7 (a) High frequency sound wave is used as it is able to penetrate a medium better 1 

(b) 

(c) 

(d) 

than a normal sound wave. 

Speed of sound in water = 2s It 
1500 = 2s/(1 /15) 
s== 50m 

.sound travels faster in water than in air because molecules in water are more 
tightly packed, therefore the compressions and rarefactions of a sound wave 
move about more quickly In water. 

to determine the depth of water 
use to study: the layers of sediments below the seafloor 
to search for objects such as wrecks, submarines and .Icebergs etc 

[Total: 5 marks] 

2 

2 

Any 
one 

1 

;4i· WJ~~··- "l•"'"f-;,,~~~~£" ·- :. . . . 'ir..w,..s.,. .. ·. ". ·~ • ·ii<>' , '""•lzi>£q'§;'.&.;it1:f'' 
8 (a) When the switch is closed, magnetic field is set up in the coil with S pole at 2 

the top. The Iron bar above becomes temporarily magnetized with an induced 
north pole at the bottom. The two unlike poles attract and hence the direction 
of motion of the signal. 

(b) The iron bar is magnetized by the magnetic field of the coil in the opposite 
direction from that In (a). Attraction between unlike poles still takes place. 

[Total : 3 marks] 
..:~!fi~~4~i"J!f!lii*-~~-t~~tlfif~;~~~~r;.F.; ~1r~i~~ 

9 (a) (i) N pole 
(ii) Downward direction 

(b) (i) Increase the number of turns of coil on the soft iron core, increase the 
voltage of the d.c. supply 

(ii) Reverse the terminals of the d.c supply 

(c) (i) bigger deflection (ii) deflection direction Is oppos ite to that of proton beam 2 

[Total : 6 marks] 

4E Physics M"'1< S<hemo Md-Ye•• E"""' 10 H~ Yi Secondary School 
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(c) (i) Some of the magnetic flux around the primary coil passes through the 2 
secondary coil. The changing Magnetic flux linking the coil results in an e.m.f. 
induced in the secondary coil. This produces a current in the coil and lights up 

Section C I Total 30 Marks] . the lamp. 

10 (a) 
microwave conventional 

(ii) When the coil Is moved further away from the primary coil, the flux passing 2 
through it decreases. The rate of change of flux is less and the magnitude of the 

time to warm up I hour 0 0.5 
induced e.m.f. is reduced. Therefore the lamps gets dimmer. · 

input power whilst warming up I kWh 0 1.2 
(iii) The iron rod can concentrate the magnetic flux around it, this increases the 2 
magnetic flux passing the secondary coil, therefore, the induced e.m.f. is 

energy to warm up I kWh 0 0.6 
increased. And the lamp becomes brighter. 

input power whilst cooking I kW 1.5 0.6 (average) 
ITotal: 10 marksl 

~ft.~ • .,~&\~~'f>~.tjj/1{~~~;;·~~1l-l'l""1.'!;!J!.ii¥f~~ ",.,.,.;;:·· -~~~~~ .. ~·· 
> -- ···-

time to cook chicken I hours 0.4 2.0 

energy used whilst cooking I kWh 0.6 1.2 

total energy used I kWh 0.6 1.8 2 

12 (a) (i) Qsan 1 
E 

I Ph<ltodiode 

~ 
I 

~ , 
lamp I 

I 
I 

(b) Efficiency of microwave oven - 0.2 / 0.6 x 100% = 33.3% 

Efficiency of conventional oven= 0.211.8 x 100% = 11.1% 3 · 

(c) When mlrcowave oven is used, the microwave pass deep into the food, some of 
thei r energy Is absorbed by the water molecules and the temperature rises, 
warming the rest of the food. This process is fast. 

I Start I 
I =:J I t s Oock 

I 

l 
/ Stop I 

I 
I 
I 
I 0 ~ I 

lamp I Photodiode 

6 
A conventional oven cooks food using the infra-red radiation. The food ls 
cooked from the outside and the heat is transmitted to the inner layers through 
conduction. This process is slow. 3 

(d) The shiny surface is a good reflector of infra-red radiation thus minimised the 

(ii) distance travelled s = average speed x time 2 
= (v + '\i) 12 x t 
= (u + gt) /2 x t ( As v "" u + gt } 
= y. gt2 (As u =O) 

heat loss through radiation. 1 

(e) The wall of the conventional oven has a air gap In between. It helps to reduce 
heat loss through conduction as air is a poor conductor of heat. 1 

s = % gi' 
51100 = y, g (0.1)2 

g = 2 x (51100) + (0.1)2 • 1 
= 10 rnls2 

rrotal: 10 marks (Iii) Increases. This will Increase the accuracy of the measurement of s and the 1 

=,~~ ~1~~~. ~~ir~d~t;~'.·;:~m:nclf.7tE~~---~1~,;~~~-~· ~ .-.... -t~~t~~'"t"f--l~i - ~t._..~ .~~~~ t.f::._~~~ time interval t. 

11 (a) VsNp = Ns/Np = 200/400 :: % 2 
Efficiency of the transformer= Vsls I Vplp x 100 %= (% x5/3)x100%= 83 % (b) (i) a= v- u It = (125- 25) I (0.02x5):1000 cm/s' = 10 mis' 2 

(b) (I) Heat Is produced in the wires Any 
(ii) Eddy current flowing in the iron core produce heat two 
(Iii) Magnetic leakage, not all the magnetic flux on the primary coil reaches 

the secondary coil 2 

(ii) The same because all masses fall with the same acceleration. 2 

(iii) Increases, this w ill increase the accuracy of the measurement of sand the 1 
time interval t. 

(iv) The work done in continually magnetising and demagnetising the Iron 
core ITotal: 10 marksl 

4E Ph~cs Mall< Sclleme Mid· Year E""m 10 Hua YI Secondary School 
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!al (i) I/A 

Iii) Resistance of L 1 =Vil = 9.0 I 3.0 = 3.0 n 
llill As shown In the diagram 
(iv) Since P = V' I R , 

and resistance of L2 Is double that of L,, 
Power of L2 is lower than L1• 

Therefore L1 is briahte r than L,. 
lbl Ii) So that when one lamo fu se the others still can work. 

(ii) (A) When both brake ligh t are on 

Current through each brake light : 
I= f = 24 = 2A (1) 

v 12 
Current drawn from the battery when 2 brake lights are on 
= 2A x 2 = 4A (112) 

(B) When both rear side lights and both brake lights are on 

Current through each rear light: 
I= f = § = 0.5A (1) 

v 12 
Current drawn frO!'fl the battery when 2 brake lights and 2 rear lights are on 
= 4 + 1 = ~ (1/2) 3 

rrotal: 10 marksl 

41': Physics Mark Scheme Mid· Year Exam 1<1 Hua YI Se<:<>ndaoy Sct>ool 

2 
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Hwa Chong International School
Secondary 4 Physics, Paper 1

1. Fig.1 shows a micrometer reading when an object was gripped between 
the anvil and the spindle. If the instrument has a zero error of -0.02 mm 
what is the actual diameter of the object in mm? ' 

25 

20 

15 

10 

Fig. 1 
A. 10.65 
8. 10.69 
c. 11.15 
D. 11 .19 

2. Which of the following is correct? 

Scalar quantities 
A power, displacement, moment 
B work, time, gravity 
C mass, power, time 
D speed, pressure, density 

Vector quantities 
work, energy, current .R. 

force, displacement, moment .S!. 
acceleration, weight, pressure 
weight, velocity, electric fi~ld 

3. Which graph shows an object, initially at rest, accelerates, and then attains 
uniform speed? 

A. 
Displacement/m Displacement/m 

Time /s Time/s 

Displacement/m Displacement/m 

B. D 

Time/s Time /s 

' 4. A space ship Is fired vertically. The velocity-time graph of the motion of the 
spacecraft is shown in the diagram. The maximum height reached by the 

spacecraft is 

A. 25 000 km 
e . 50000 km 
c. 75 000 km 
D. 100 000 km 

I<:....-·-'----;>,.---=,---~ Tlmelh 

10 20 T 0 

5. Two forces, 1 N. and 11 N, act on an object. Which of the following is not the 
possible resultant force on the object? 

A. 9N 
B, 10 N 
c, 11 N 
D. 12 N 

6. A horseshoe-shape is cut from a uniformly thick piece of cardboard as shown. 
Which letter is at the centre of mass of the piece of cardboard? 

2 
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7. A net force is applied on a body with its variation with time as shown in the 
figure below. Which of the following velocity-time graphs correctly describes 
the motion of the body? 

A 

V~elocily_. 

O me 

31 

B 

c 

D 

,r:-... ~ 
~ 

8. A pta.nk of wood of negligible mass rests on a support and a weighing· 
machine. A man starts to walk from the support towards the weighing machine 
as shown in the diagram below. X represents the distance travelled by the 
man. 

> ) > > > > ., ; ;o )I :; l 
Which of the following graphs shows the variation of the reading of the 
w_ei(Jhing ma.chine with X?. 

~ o "x 
A B c • D 

3 

9. A uniform plank of weight 60 N is 2000 mm long and rests on a support that is 
600 mm from end E. 

600mm 

20oQ!jm . .. ::· ·~ 

- ·. . .- - . 

At what distance from E must a 160 N weight be placed in order to balance the 
plank? 

A. 150mm 
B. 225mm 
C. 375 mm 
D. 450 mm 

10.A crane lifts a load of 2000 N through a vertical distance of 30 m and moves 
50 m across the warehouse in 50 s. What is the power developed by the 
crane in lifting the load against the gravity? 

A. t .2 kW 
a. 3.2 kW 
c. 300 kW 
D. 800 kW 

pressure 

Additional 
pressure 

A 

B 

h depth 

h depth 

Additional 
pressure 

Additional 
pressure 

c 

D 

h-· depth 

h depth trendyline



12. The height of a mercury barometer is h when the atmospheric 
pressure is 100 000 Pa. 

What is the pressure at X? 
A 20 000 Pa 
B. 80 000 Pa 
C 120 000 Pa 
0 . 180 000 Pa 

13. The figure below shows a hydraulic press made up of two circular platform at X 
and Y. The diameter of piston X is 2 cm and that of piston V iSll cm. A block of 
mass 64 kg is placed on piston Y . If the efficiency of the machine is 80 %, find 
the effort required to raise the block? effort 64 k I g 

A. 5 N 
B. 32 N 
C. 40 N 
D. 50 N 

14.A slice of bread is placed under a red hot electric grill to make toast. How does 
the thermal energy reach the bread? 

A by conduction and radiation 
I:!. by conduction and convection 
C. by co~vection and radiation 
0. by radiation only 

5 

y 

15.A piece of ordinary aluminiu~ foil is used to wrap around food to be cooked in 
a BBQ. The foil has a shiny side and a dull side. Which side of the foil should 
be on the outside in contact with the hot charcoal? Why? 

A. The dull side. Since it is a better thermal conductor 
B The dull side. Since it absorbs thermal radiation faster. 
c. The shiny side. Since it absorbs the thermal radiation faster. 
D. The dull side. Since it encourage the set up of convection current. 

16.An airgun pellet, mass m and specific heat capacity c, hits a steel plate at 
speed v. During the impact, 50% of the pellet's kinetic energy is converted to 
thermal energy in the pellet. What is the rise in temperature of the pellet? 

A. v' 
4c 

B. 
v' 
2c 

c. mv1 

4c 

D. 
mv' 

2c 

17. What is the total thermal energy needed to melt 2 kg of ice at -5 °C 
comple.tely? Take specific latent heat of fusion of ice= 334 kJ I kg and specific 
heat capacity of ice = 2.05 kJ I (kg °C) . 

A. 20.5 kJ 
B. 87.3 kJ 
c. 668 kJ 
D. 689 kJ 

trendyline



18.A heater connected in series to two similar batteries has two identical heating 
elements as shown, each with a resistance value of R. When the position of 
the switch is at X, the temperature rise of the water in the beaker is t ·c per 
second. Neglecting thermal energy lost to the surroundings, what is the 
temperature rise, in 'C, or the water in one second when the switch is placed 
atY? 

A 
2 

0. 
4 

C . I 

D. 21 

19. The mass of a solid material X is 2.5 kg. Assuming the rate of thermal energy 
transferred from melting the solid material X is 2 000 W and the time taken to 
melt the entire solid is 2.0 minutes, what is the specific latent heat of fusion for 
material X? 

A 1 600 J kg·1 

B. 10 000 J kg·1 

C. 20 000 J kg"1 

n. 96 ooo J kg·1 

20. In an undergrouno mine, pure water is found to be boiling at 110 •c. What can 
be deduced from this statement? 

i. During the boiling process, evaporation stops 
ii. During the boiling process, evaporation still occurs 
iii. The atmospheric pressure of the underground mine is higher than 

the normal standard atmospheric pressure on the ground surface 
iv. The boiling point will be higher as one goes deeper into the 

underground mine 

A. (ii) and (iii) 
B (ii). {iii) and {iv) 
C. (i) , (iii) and {iv) 
D. {i) and (iv) 

7 

21. When a substance, or boiling point 50 °C, is cooled from BO °C to 35 °C, 

i. Thermal energy due to latent heat of fusion is given out by the 
substance 

ii. Thermal energy due to latent heat of vaporization is absorbed by 
the substarice 

iii. The purity of the substance depends on whether at 50 •c, the 
change of state is finally completed before it further registers a 
drop in temperature 

iv. the average kinetic energy of the molecules of the substance 
decrease and move more slowly 

A (i) and (iv) only 
a {iii) and (iv) only 
c (ii) and (iv) only 
D (ii) and (iii). only 

22. Which of the following EM waves is used commonly to sterilize medica_I 
instrument? 

A. Gamma rays 
B. Microwaves 
C. X rays 
D Ultra-violet rays 

23.A sound wave is displayed on the screen of a cathode-ray oscilloscope. The 
time base of the c.r.o. is set at 2.5 ms I cm. What is the frequency of the sound 
wave? 

A. 50 Hz 
B 100 Hz 
C. 200 Hz 
D. 400 Hz 

I 
I 

\ 
. ' 

I J 
\ J 

I \ 
I 

\ I 

\ I --
1cm 
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24.A band member plays a note on a trumpet. He then plays a softer note of 
higher pitch. How do the amplitude and frequency of the sound compare with 
the first? 

Amplitude of second Frequency of second 
sound sound 

A. smaller 
' 

higher 

B-.; smaller / lower 

c. larger higher 

0. larger lower 

25.Lip Meng, 180 cm tall looks at his image in a plane mirror mounted on a 
vertical wall. Although the mirror is only 90 cm tall, he can just see the whole of 
his image. He now moves back so as lo double his distance from the mirror. 
He will now be able lo see 

A. the whole of the image as before with no space above or below. 
B. the whole of the image but with spare space al the top. 
C. the whole of the image but with spare space at the bottom. 
D the whole of the image but with spare space at top and bottom. 

26.A dipper vibrating up and down produces waves in a ripple tank. What will 
happen if the frequency of the dipper is increased? 

A. The waves will move slower across the tank. 
B. The wave fronts will be further apart. 
c. The wave fronts -will be closer 
o The waves will move faster across the tank. 

27 .A beam of light travel from the left to the right as shown, passing through 3 
different media of unknown refractive indices, 71 . Rank the refractive index of 

the 3 media in ascending order. 
3 

A. ,.,, , ,.,,. 11, ~ 

a. 'h I 7li1 T/) r 

c. 17., '11· ,.,, 

D. 11 •• 17,, 1/, 11, 

9 

28. The same progressive wave is represented by 2 graphs: displacement-time 
and displacement-position graphs. Which of the following gives the speed of 

the wave? 

displacement displacement 

time position 

A. pq 

B. .!!.. 
q 

c. !!... 
p 

D. 
t 

pq 

29.The diagram shows a girl watching ripples on a pond. She counts 18 ripples hit 
the shore in 1 O s. The wave peaks are 12 cm _apart 

" 

Which of the following is correct? 
Wavelength Frequency 

A. 1.8Hz 12crn 

a. 
c. 
D. 

12 cm 

12 cm 
18 Hz 

1.8 Hz ,, 

18 Hz 

12cm 

10 
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30.When a plastic rod is rubbed with wool, the wool acquires a positive charge 
because 

A. electrons are transferred from the wool to the rod. • 
9. protons are transferred from the wool to the rod. 
C. electrons are trans{erred from the rod to the wool. 
o. protons are transferred from the' rod to the wool. 

31.Three metal spheres X, Y and Z are placed on three stands so that they are in 
contact as shown. A positively charged rod is brought near X. The sphere Y is 
then earthed while the charged rod is still in position. 

Which of the following statements is/are true? 

(1) Xis negatively charged. 
(2) Y is neutral. 
(3) Z is positively charged. 

A. (1) only 
· B. (3) only 
c (1} and (2) only 
D. (1) and (3) only 

32.A student uses a 3 kW electrical oven for 4 hours to bake a cake and a 0.8 kW 
kettle lo boil water for 30 minutes. How much the student has to pay for using 
electricity if one kVl'h of electricity costs 20 cents? 

A. $ 1.24 
B $ 2.48 
c. $ 7.20 
0. $ 48.0 

11 

t d as Shown in the diagram using 
33. Three identical resistors are connec e 

connecting wires of negligible resistance. 

y 

Whal is the effective resistance between the points X and Y? 

A. 0 0 
B. 3 0 
c. 60 
0 90 

34. The v against 1 characteristic graphs for two resistors A and B are shown in 

the diagram below. 

V/V 

4 

3 

2 

0.1 0.2 0.3 0.4 I/A 

If resistors A and B were connected in parallel across a 2.0 V cell, what would 

the current flowing through A and B be? 
A B 

A. 0.1 A 0.05 A' 
B. 0.4 A 0.8 A 
c. 0.6 A 0.4 A 
D. O.BA 1.6A 

12 
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35. A 3-pin plug is fitted to the lead of a 1 kW electric kettle to be used on a 250 V 
a.c. supply. Which of the following statements is not correct? 

A. A 4-A fuse is the most appropriate value to use 
B. The brow rt wire should be connected to the Jive side of the mains 
c .• l'.he fuse should be. fitted in the neutral lead 
D. The neulra/wire is coloured blue 

36. The diagram below shows how an electric bell work 

4 metal rods are placed, each at a time, in a coil of wire. The table below gives 
the number of paper clips picked up by the rod when placed in the coil. 

Which rod would be the most suitable to use for the core in a coil of an electric 
bell? 

metal number of paper clips picked number of paper clips still 
rod up when there is a current in attracted when the current is 

the coil switched off 
A. 1 0 
B. 20 2 
c 35 0 
D. 35 30 

13 

• 37.Two metal rods are placed above copper plates next to one another as shown. 
What observation would you expect if an a.c. source is used as shown? 

I .,~~ I 

A They will repel and attract in a periodic manner 
13. Theywill be repelled 
C. They will be attracted 
D. Nothing happens 

38. The diagram below shows an a.c. generator. If the coil starts from a vertical 
position which diagram correctly represents the change of the e.m.f. with time? 

.,.,···.·. 
:'_:·~ ·~ .. ' 

A .c 

B D 

14 
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39.A 250 V output transformer is supplying electrical power to operate a motor at 
its rated values shown below. Given that the total resistance of the 
transmission cables is 2 0, calculate the power output of the transfo•mer. 

A. 625 W 
@ 1250W 
c. 5000W 
D. 6250W 

transforrner 
200V 
5kW 
motor 

40. The primary coil of a transformer is connected to an alternating voltage supply. 
The secondary coil is connected t cross a variable resistor. Which change will 
cause an increase in the potential difference across the secondary coil, 
assuming 100%. efficiency? 

primary .. ~-... · secondafy 

'.h : l ;. ·j'_ 

A. decreasing the cross-sectional area of the secondary coil 
(9) decreasing the current in the primary coil 
~. decreasing the number of turns of the primary coil 
D. decreasing the resistance of the variable resistor 

-End Of Paper-

15 
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Hwa Chong International School 
Secondary 4 Physics, Paper 2

SECTION A (50 MARKS) 

Answer all the questions in this section. 

1. The velocity-time graph of a moving object of mass 4.0 kg is shown 
below. 

Velocity/ mis 

10 .•••••••... ,................................. ·•••••• ••·•••• · 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 40 • •••• ••••••I •••· ---· -~-·- ••• ~• -•• • .. ,.,..,.,..,.,.,..,. .. ,. • ••••••••• - -• • 

30 ' --------.. -----1----------------

JO 20 30 Time/s 

a . During the first 30 s, what is the displacement of the object from the 
~~ ~ 

b. Based on the information from the above graph, sketch its 
corresponding net force-time graph on the axes given below (3] 

Net force/ N 

Time/ s 

" 2. Fig. 2 shows an axle A, of radius 14 cm, fixed to a wheel W of radius 70 
cm, so that they rotate together, mounted on bearings which are not 
shown. s 

wheel W 

axle A 

20kg 

Fig. 2 

A 20 kg mass hangs on a rope wound round the axle. A person is pulling 
the string S, which is wound round the wheel. 

a. State what is meant by the principle of moment (1] 

b. Calculate the force, ·f acting on the string S which produces an equal 
and opposite moment to balance the gravity pull on the 20kg mass. [2] 

c. State and explain how you would make the person's job easier in terms 
of pulling lhe string and lifting the 20 kg load, [2] 
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d. By applying the method as discussed in (c), do you agree that the work 
done by the person is smaller? Explain [2] 

e. The object was at rest wherf the string suddenly snapped. Calculate its 
velocity when it had fallen through a distance of 5.0 m. [2) 

3. An object, 0 is placed in front of a Jens of diameter 10 cm such that a 
sharp Image is formed on the wall 

wall 

0 

a. Complete the ray diagram and denote on the diagram, F, the focus 
point of the lens [3] 

b. State the focal length of the lens [1] 

c. Hence complete the path for ray Z. (1) 

d. With the lens placed at the distance as measured and shown on the 
diagram, describe the changes in the nature of the image obtain if the 
object is placed just 8.0 cm away from the lens [2] 

4. A. B, C and D in the figure represent particles in a medium through which 
waves are passing continuously in the direction indicated by the arrow. 

• • 
A 

• 
B 

• 
c 
• 

D 

• • • • 
Describe the motion of the particles A, B, C and 0 when the wave [2] 

a. is longitudinal In nature, and having an amp!itude.of 3 cm 

b. Is transverse in nature, and having a frequency of 1 Hz. 
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5. The figure below shows a stationary piston in a cylinder. The surface area 
of ~he end of the piston 1s _4.0 cm2, while over at the sealed end, it is 1.0 
cm . The sealed end can withstand a force of 100 N before it gives way. 

a. Why the pressure inside the cylinder increases when the piston is 

pushed in? [3) 

b. The piston is pushed into lhe cylinder until the air inside it ca.n no 

longer be compressed. Find the maximum force that can be exerted on 

the piston before its sealed end gives way. (2) 

• 6. In a thermocouple thermometer where the reading of a voltmeter varies 
linearly wilh temperature, a voltage reading of 8.00 mV was obtained with 
one junction at ice point and the other in a 200 •c environment. 

When the hot junction was taken out and placed into a container, the 
reading was -1.20 mV. •· .. 
a. What is meant by Ice point [1] 

b. Stale one advantage of using thermocouple thermometer over the use 
of a mercury in glass thermometer (1) 

c. What is meant by the reading of a voltmeter lo vary linearly with 
temperature [1] 

d. Calculate the temperature of the container [2) 

6 
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7. An experiment to show charging by induction uses a metal sphere 
mounted on an insulated support. The sphere Is initially uncharged as 
shown in Fig. 7a below. 

metal sphere 

Fig. 7a 
a. A negatively charged rod Is brought near the sphere, as shown in Fig. 

7b below. f 

Fig. 7b 
State the charge distribution and explain the movement of electric 
charges on the metal sphere that occurs as the rod is brought near it. 

[2] 

b. The metal sphere is now touched at point A by a wire connected to 
earth, as shown in Flg.7c. On Fig 7c, draw the charges on the metal 
sphere. [1] 

rod \ _ connected 
~ meanh 

negajvely charge~ ?Iwire 

Fig. 7c 

7 

n electric circuit is set up with a 12.0 V battery, a lamp, L 1, and two 
8· ~ re 1 esistors R1 and R2. The potential difference across R1. as 

~!~~u~e~ by a v~ltmeter, is found to be 2.0 V. An ammeter, which is 
connected to the circuit as shown in the diagram below, reads 0.50 A. 

LI 

R I 

R2 

a. Calculate the._resistance of the lamp, L 1. 
[2] 

b. Calculate the resistance of R1 · 
[2] 

8 
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9. Two bar magnets are placed on a flat surface as shown in Fig 9. Ignoring 
the effects of the Earth's magnetic field. 

State the magnetic poles at X and Y. [2) 

X: ----------------------------

Y: --------------------
8 0·-

Fig. 9 

10. The diagram shows a section of a solar heating facility to provide hot water 
for a household: It also has separate immersion heaters which will function 
if an external power supply is connected to ii 

The solar heating facility consists of solar panels placed outside the roof. 
Connected to these panels we water pipes. The water in the water pipes is 
warmed by the thermal energy from the s.un and pumped into a water tank 
in the house. Inside this tank, thermal energy is transferred from the water 
in the pipes to the water in the tank. The cooler water is also circulated 
back to the solar panels. 

a. Explain why: 
i. it is necessary for the tube to be spiral and positioned at the bottom of 
the hot water tank - -[2) 

9 

ii. it is necessary to include i~rnersion heaters in the system [1] 

b. someone suggests that the pipe should be insulated. Do you support ~t? 
Explain [ ) 

11. Microwaves are waves in the electromagnetic spectrum. 

a. State the name of the waves in the electromagnetic spectrum that ha
1
ve 

wavelengths longer than microwaves. [ l 

b Microwaves are sometimes used to send telephone messages over l~ng 
· distances. They are sent from larger aerial dishes on top of ~lgh 

buildings or towers. There are often several re~eater or. booster st~t1ons 
placed between the transmitter and the receiver, as illustrated in the 

figure. 

transmitter 

State why: 

repealer 
station f. 

receiver 

i. the aerial dishes are placed on top of high buildings or towers 

ii. repeater or booster stations are necessary. 

JO 
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SECTION B (30 Marks} 
In this sectmn, answer BOTH questions 12 and 13. 

answer EITHER question 14 OR 15 

12.The waves from earthquakes are detected by instruments called 
seismometers. The diagr.am below shows a simple sei~l)1ometer setup. It 
consists of a bar magnet (with its North, N and South, S poles as 
indicated) suspended on a spring. The spring hangs from a metal rod that 
transmits vibrations from the Earth. A computer monitors the current 
across the coil. When there Is an earthquake, the magnet moves In and 
out of the coil. 

'\ 
From experimentation, it is found that the Richter scale, ML (measurement 
used by geologist to capture the magnitude of any tremble on earth} and 
voltage measured on the CRO are related by the following equation: 

(4)" _ ML = lOxS V' 

The graphi~I data below, as displayed on the CRO, was obtained during 
a particular day on 12111 Jan 2010, where each pair of peaks (1 complete 
oscillation of the same magnitude) represents 1 tremble. 

For an earthquake to be major, M, has to be~ 5.0. M, has no unit. 

Graphical 
Data 

VoltageN 
A 

1.00 -- <_ ____________ ___ ~--- -- ----- --------·---- --

-1. 

11 

a. Explain how the waves are formed as shown on the graphical data. (3) 

b. By drawing an arrow, Indicate on the coil the direction of the current in the 
set up diagram when a S-pole moves into the coil. [1] 

c. Describe whal the movement of the magnet will be (if any} when the 
induced e.m.f. has its greatest value, at the point labeled A on the voltage- . 
lime graph. (1 ] 

d. Describe what the movement of the magnet will be (if any) when the 
induced e.m.f. is zero. (1) 

e. Calculate the number of major earthquakes that was experienced during 

~~·~ m 

f. Suggest 2 ways in which the seismometer could be made more sensitive, 
so that II can detect smaller earthquakes. (2] 

12 
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13. The diagram below shows a household electrical wiring circuit. The mains 
cable, containing the live and neutral wires, is connected to a consumer 
unit via meter M. At the consumer unit, the wires branch out into a 
number of parallel circuits. The diagram also shows the power circuit in 
the kitchen. It is in the form of a ring circuit with three sockets tapped off 
the ring. 

To 22DV 
mains supply 

30A 30A 15A 

~ To slave 

Ring circuil in 
the kitchen 

SA 

a. The rating of the stove is '220 V, 6000 W. Calculate the opera~ng 
current required by the stove. Hence. explain why the stove is directly 
connected to the mains via a separate circuit. [3] 

13 

E 

= 

b. The following appliances" are connected to the ring circuit in the 
kitchen. 

Appliance Power Rating 

Television 220V,600 W 

Computer 220V, 2000 W 

Microwave 220 V, 1500 W 

i. If the appliances are all switched on, find lhe total current drawn from 
the mains. [2] 

ii. Hence determine what will happen if an electrician replace the 30 A 
fuse with a 15 A fuse when one switches on all the appliances at the 
same time. [1] 

c. Given that the power sockets are arranged in a parallel manner in the 
ring circuit, calculate the effective resistance in the ring circuit if all the 
three appliances (television, computer and microwave) are used at the 
same time. [3] 

d. Explain why all the fuses are connected to the live wire. [1 ] 

14 
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EITHER 
14. The figure below shows an experimental set-up used for the 

determination of the specific heat capacity of water and the specific latent 
heat of steam. 

A 20 V battery is iJSed. !he indicator on the rheostat, see figure 14b, can 
only be tuned, In the direction of max R or min R, however its exact value 
Is unknown. 

styrorooln 
Copper~•l'1-

Metal oOnlatot:r 

Welghlngpoo 

mlnR 

Fig.14a 

Indicator of the 
resistance on rheostat 

'~ 

Fig 14b 

"\ 

The inner copper can has a mass of 300 g when empty. It contains 240 ~ 
of water. The copper can has a specific heat capacity of 0.40 J 0 c·1 g· 
and its outer surface polished. 

The air between the copper can and the metal container is trapped by a 
layer of Styrofoam. 

The circuit of the heater is switched on continuously while the readings of 
the ammeter, the voltmeter, the thermometer and the beam balance are 
recorded at regular time intervals. 

15 

The gra~hs of the total mass of pan against time and the temperature of 
water against time have been plotted as shown below: 

Total mat• on lhe weighing p•n/g 
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96 

96 
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96 

980 
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\ 
\ 
\ 

\ 
\ 
' 
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I 

I 

;; 

,,"' 
v 

i/ 

v 20
10 20 30 40 60 60 70 80 90 

Tnne after the cfroult wa5 switched onll'nlf'l 

a. Calculate the thermal energy gained by the _copper can from time = 
10 min to time - 20 min stating the assumption that you have made - ~ 

b. Write an expression for the thermal energy gained by the water 
from time = 10 min to time = 20 min with the mass of the water 
being 240 g 111 
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c. Calculate the thermal energy given out by the heater from time= 10 
min to lime = 20 min if the voltmeter and the ammeter readings 
have been 12 V and 3.5 A constantly. [2) 

d. Calculate the specific heal capacity of water using the results of 
part (a) and (b). [2] 

17 

e. Describe an experimen~ to find out how the time of heating the 
water at room temperature to 10 °C above room temperature, 1s 
affected by varying the resistance of the rheostat. In your account 
describe the procedure you use to obtain the readings [3] 

18 
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OR 

15. The figure below shows a circuit set up to test whether electrical 
resistance of a material changes when temperature of the surrounding 
changes. 

Figure 15 
Two unknown material, A and B, are tested. They are each tested in tum, 
by placing them between terminals X and Y. As the temperature changes, 
the current readings on the anyneter are noted. The results are shown In 
the table. 

B 
0.900 0.800 0.500 0.100 

Cornponen·t under test 
A 

I • I O"C /A ht SO"C /A ht 75°C /A l al IOO"C /A 

0.002 0.006 0.008 0.010 

' a. Using the figu_re 15 above, add in a voltmeter to it to show how ii is can 
be used to measure the potential difference across XY. (1) 

b. Describe briefly how you wpuld use the apparatus to obtain a value for 
the resistance of the components A and B. (2) 

c. From the above table, state the component in which the resistance 
increases as temperature increases. [1] 

19 

On a certain day, the ammeter reads 0.003A. With only the table of 
d. values shown above, which materials, A or B, woul~ you choose to use 

to predict the temperature of tho surrounding? Explain [2] 

e. You are given a new piece of material, C. You have been told that Its 
resistance varies linearly with temperature from room temperature up to 
100 °c. Describe an experiment to verify this. In your account 
• List the additional apparatus/ materials that you would need 

Describe the procedure you use to obtain the readings (4] 

END OF PAPER 
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J'aper I 
I. B 2. D 3. A 4. B 5. A 16. B 7. A 8. A 9. D IO. A 
11. D 12.B 13.D 14.A 15.B 116.A 17. D 18.A 19. D 20. B 
21. B 22.D 23.B 24.A 25. A I 26. C 27. D 28. C 29.B 30. A 
31. C 32.B 33.A 34.A 35. C I 36. C 37. C 38. C 39.D 40. C 

SECTION A (SO MARKS) 

llnswer all the questions in this section. 

1. The velocity-time graph of a moving object of mass 4.0 kg is shown 
below. 

f 

Velocityi mis 

701-----------r·-------------- l ·

40 ----·--·---�-·- :··· ----·--··r···-·········· 
' ' ' 30[. ______ 

/i················: ·············-�--------········ 

10 20 30 Time/s 

a. During the first 30 s, what Is the displacement of the object from the 
origin?·-········-·- [2] 

oi�Ji)l£1.&��m·w�;R�ste��IDW1 

b. Based on the information from the above graph, sketch its 
corresponding net force-time graph on the axes given below (3) 

Ne,t force/ N 

\61-------> 

.4 Time/ s 

2. Fig. 2 shows an axle A, of radius 14 cm, fixed to a wheel W of radius 10· 

cm, so that they rotate together, mounted on bearings which are not 
shown. s 

wheel W 

axle A 

20 kg 

Fig. 2 

A 20 kg mass hangs on a rope wound round the axle. A person is pulling 
the string S, which is wound round the wheel. 

a. State what Is meant by the principle of moment (1] 

�tilll��,1.�[�i%i!tll· 

b. Calculate the force, F acting on the string S which produces an equal 
and opposite moment to balance the gravity pull on the 20kg mass. [2) 

2 
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c. State and explain how you would make the person's job easier in terms 
of pulling the string and lifting the 2tl kg load. [2] 

rii1aJ<'eJ~~:ouler;·.,.. ,-_- • • 

~fi'.ii~i£16i.*1" 
[aj!iufttie fprqj}~J2 

d. By applying the method as discussed in (c), do you agree that the work 
done by the person is smaller? Explain [2) 

tJ:o'TW 
itn~~~_iot 0L~M.r9~MP.1itilt~~iiiiml'-~~,..-1'ii~.:tf.i~'hei,;h .. ~a1~;; ... ;i£'1n"'4 , · ··e.lI~l . ~ ~=~w-~, ... ~v ... 
·-... ~ ~ce"PJ.ip1i?W;. m .. fil1Ef§'ftb.~ .. 
ftJ1Y.hl!Ml.1.~Jo11 · -l!J .. 

e. Tlie object was at rest when the string suddenly snapped. Calculate its 
velocity when it had fallen through a distance of 5.0 m. [2] 

Q.~109;ccl'Energ'y, 
~~-?Th 1 - " - ·~~ 
']JlgJi .<=• --mv1~ J;l:f 
~~ .. _, rr~ -z ~-#~~£ 

3. An object, 0 is placed in front of a lens of diameter 10 cm such that a 
sharp image is formed on the wall 

0 

-1 for ony missing 
on·ow 
-1 for missing '"F" 

[ l ] for 
F 

wall 

a. Complete the ray diagram and denote on the diagram, F, the focus 
point of the lens -- • [3) 

b. State the focal length of the lens [1] 

lli-12:!.§:"i!Il 1 J 
c. Hence complete the path for ray z. [1] 

d. With the lens placed at the distance as measured and shown on the 
diagram, describe the changes in the nature of the image obtain if the 
object is placed just 8.0 cm away from the lens [2] 

:t-":·'\X"'"". ·t.,,bJ99i0~J:im;:;.M.~~lfili~cUT2rro:~ 

bv1L~~kP.tt~a_&niflllfe@q~/fiG'i'"?IU'i1JiP'ifii~'fti_O:L°" c.ii8'nff~Jj 

4. A, B, C and D in the figure represent particles in a medium through which 
waves are passing continuously in the direction indicated by the arrow. 

• • 
A 

• 
B 

• 
c 
• 

D 

• • • • • 
Describe the motion of the particles A , B, C and D when the wave [2] 

a. is longitudinal in nature, and h_aving an amplitude of 3 cm 

b. is transverse In nature, and having a frequency of 1 Hz. 

the.parti11ies'Wi1f01ove-'Veaica11~:lifi·"and'dowrf.atit"1wil{eiiWesp'ectlve 
eH~l\-~Ji~tiff5§~iiilD~i tier~~~ciJ§.Jtar :!6".'.iti~ di~c~oht9f:¥?~V:~~~~~1:~na~L~br!i 
ea~ _S!;l,OOJJ!i, eacn partide_w('iul_d-hcive-made o_n!)¢Qtnple_te.QSCill!l,flOn [1] 

5. The figure below shows a stalionary piston in a cylinder. The surface area 
of the end of the piston is 4.0 cm2

, while over at the sealed end, it is 1.0 
cm2. The sealed em.I can withstand a force of 100 N before it gives way. 

4 
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a. Why the pressure inside the cylinder increases when the piston is 

pushed In? [3] 

~~P.i!J.RWlrii~!iJ<I&-n1'5ue!'i~ 
~F~~at~IRmat~~'mj 
~«i!f&f'~t'!%1it&~Mawa'll\ifit&'e"aM1H'~.tl1"™lRr..~.SSiira 

b. The piston is pushed into the cylinder until the air inside it can no 

longer be compressed. Find the maximum force that can be exerted on 

the piston before Its sealed end gives way. [2) 

6. In a thermocouple thermometer where the reading of a voltmeter varies 
linearly with temperature, a voltage reading of 8.00 mV was obtained with 
one junction at ice point and the other In a 200 •c environment. 

When the hot junction was taken out and placed into a container, the 
reading was-1 .20 mV. 

a. What is meant by ice point (1) 

c. What is meant by the reading of a voltmeter to vary linearly with 
temperature (1) 

[2] 

1. An experiment to show charging by induction u.s~~ a metal sphere 
mounted on an insulated support. The sphere Is 1rntially uncharged as 
shown in Fig. 7a.below. 

metal sphere 

Fig. 7a 

a. A.negatively charged rod is brought near the sphere, as shown in Fig. 
7b below. 

Fig. 7b 

state the charge distribution and explain the movement of electric 
charges on the metal sphere that occurs as the rod is brought near 1l. 

[2] 

~eBrol'J~--~e~~Jleifffi'-th)Jar·~,i)r!he'.sP!i~§lwmiRg·!f~9-®~: 

·· . ~dt~!Th~~N\:'Itl'P_d§11&~a~''~'ilrg:J~il!1i:~fia11~c~~f 
~~ctro.i:i!!_ n~_fi.fi~g!b&Ttn 
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