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INSTRUCTIONS TO CANDIDATES 
Write your name, class and register number in-1he spaces provided at the top of this paper. Write your answers In blue or black pen. 
Do not use highlighteis, glue or correctlon fluid. 

Section A: Short-answer Questions [50 marks] 
Answer alt questions in the spaces provided. 

Section B: Structured Questions (OO·marks) 
Answer alt questions in the spaces provided. For Question 12, answer only� of the tw alternative questions. 

INFORMATION FOR CANDIDATES 
All working must be shown clearly in ink. 
The number of marks is given In brackets [ J at the end of each. question or part question. Unless olherMse staled, exµress your numeric answers to 3 significant figures and take th acceleraUon due to gravity to be 10 m/s2. 

FOR EXAMINER'S USI 

Total 
Setter: Ms Elisabeth Oh 80 

This question paper consists of 17 printed pages, including this cover page. 

S.-ectlon A: Structured Questions (50 marks] 
Answer ;!ll questions in the spaces provided. 

1. 

(a) 

(b) 

2. 

(a) 

· 
h It travels al constant speed. A truck is rolling down a very slig�t Incline as s own. 

Explain why, although u,e truck is on an Incline, it does nol accelerate. 
Forward force down the slope = friction force 
therefore no result.ant force OR forces balanced 

f h!s lh IT ck now accelerates. Explain Next, the slope of lhe Incline is increased. As a result o t . , e u 
why there is now acceleration. 
Forward force down slope > fTiction force 
therefore there Is a resultant force OR forces unb�lanced 

. d t t peed v A tlazard suddenly A car of mass 800 kg is travelling along a stra,g� ': at 
:���:a:d appe�ring and the driver appears in front o1 the car. 2 �eC?nds elapse 

•0.::�orward 0 distance of 29.3 m. Wllh a apµlying the brakes. Durln_g this ti

1

me, thhe 'fr � lhe car leave skid marks on the road tha1 are cor,stant braking fo�e applled, the ront w ee so 
12.8 m Jong, as illustrated In Fig. 2.1. 

p0silion of car 
wl>en hazard appearS 

skid man< 

I 

;..i ----29-.3-m----!--:,-:2-:.8:-:m::-""1 

F",g. 2.1 

[1] 

[1) 

. . h 01 the ca(s mo�on from the time !2] From the 1nfornialion provided, sketch a cJ1s1ance - //rm, grap 
!he hazard appears till !he cat comes to rest 

distancc/m 

42.1 

29.3 -- .. �-----

. 

. 

I 

V, m - correct shape 

1t; r)1 - correct sbapc 

-ll'-----1:-------- timc/s 
2 

V, m _ axes la bell cd correctly 

'h. m - all three correct 
distance and lime values 
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(t>) 
(i) 

Oeternine, 

Ille speed v of the car beloro the bra~e; are applied, 

v = 29.3/2 

(ii) 

(c) 
(i) 

(Ii) 

3. 

v = 14.65 mis (1mJ ';1CC8pt 14.7 

lhe dece:erAtion of the car when the brakes were app/1eU 

y, x 14 .65 x 1 = 12.8 (1m) 

1" 1.75 s 
accept 1.74 s If 14.7mls was used; ALLOW ECF 

a = o - 14.65 / 1 [1mj 

a"' • 8.38 mis' 

d ec·eleration = 8·.38 mis ' 11 m) 

Hence, determine, 
the total amount of lhermai and d 
a hal~ soun energy pro1uced due to Ille b•ak1ng as lhe car comes to 

'h m v2 = Y. x 800 x 14.65' (1m) 

~ 85800 J (3sf) or 86400 J (3sf) (if s1udent used 14.7) [1mj 
AlLOWECF 

the POWGr of lhe brakes. 

8580011.75 
49000 W (3sf) e r 49400 w f1mJ 

[1m] ALl.OW ECF 

One type of weighing machine known as a . · 1· d , . . -
weigh!!; can bo move~ lndepe~denUy along~':';:' ~s •llustrated in Fig. 3.1. The two sr;c;nQ 
welg~IS a1 the zero marl< en the metal roe :he I .I • ;L~. r.o load on lhe hook and 1he sliding 
tlis pivot. ' me a ,O!f !S hortZ011121. The hOok is 4.8 cm from 

' fl) 

(Jf. 

121 

12] 

" position, L'ie 12 N shdir.g weight is moved e4 cm along Iha rod and lhe 2.5 N weight •S moved 
72cm. 

(~i Calculate the weight of lne sack o! ffour. 

t 1rn fer i.:C~!':~ principle of moments! 

w x 4.8 • {2.5 x 72) + (12 x 84) !1m) 

W = 248 N or 247.5 N [1mJ 

(b) Suggest why this steelyard would be imprecise when weighing objecls with a wei9h1 ot 
abouts N. 
The sliding weights would be moved very small distances. 

4. A submarine with a hatch cover of are~ 2.5 m' descends to a depth ot 70 m below the surface 
otwater. (density cf the water is 1050 k\j/m~ atmospnenc pressure 1s 1.0 x 10'Pa) Calculate 

(a) the pres~ure on the submarine al a depth of 70 m, 

P: Palm+ pgh 

• 1.0 x 10• + (1050 x 10 x 70) 
(1m! 

= 835000 Pa [1m) 

(b) !he force on Ille outside of lhe cover. 

(a} 

F = 835000 x 25 (1m} 
F = 2090000 N or 2087500 N [1m) 

Some smoke partlcies are viewed through a mi.:roscope, as iBustraled in Fig 5 . ~ . 

-rr': 5rt~ c~il 
,,~1 ==: UJ" ..... ---

Fig. 5.1 

Brownian mot ion Is observed. Suggest and explain why Brov,nlan motoon provides evidence for 
the movement of molecules as assumed in the kinetic theory of gases. 

Brownian motion is the unequat I unbalanced collision rates of the air 
molecules on the smoke particles 11m1 
This provides evidence that gas mole~les move in continuous, random 
motion 11ml 

{3) 

(1) 

(2j 

[2) 
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(b) ~ 

Smoke from a poo!fy ma#)ta;neo eoginE COntafns 

6. 

(a) 

Brownian motion of such large particles Is undet ~ particles of soot Suggest why tt.e 
The largo smoke particles a.-e heavier/ cc ~e. 
Th" collislons due to the air molecul more massivelNive more ln&rtla (1m] 

th es cause ont1 sman . 
or e amount o f anergy from the air art; movements/little acceleration 
pprtlcles lo m ove vlslbly(1m) P cles are not enough to cause the heave soot 

Fig. 6.1 shows two rays of llgh1 nE and PO 
of the prism is 1.49. • enl•ring lhe prlom. The refrac.Uve u>el.,,; ul the glass 

Fig. 6.1 

Explain why Ray OE does not undergo betiding? 
The angle Of incldenc.. is 0•. . 

s 

(b) Calculate the angle or refrac:~on at F. 

(b) 

7. 

1.49 sin 30 • 1.0 sin r 

r,. 44.2• 

(1m) 

(1m] 

On Fig. 6.1. complete the path of ray QR 
The ray wlll be along the side BC With .arrow (1) 

Fig. 7 .1 shows a graph of an electromagnetic wave . . 
(speed of lighc in vacwm. c • 3.0 x 10• mis) traveling'" a vacwm drawn to scale. 

electric 
ne .. 

slrPf\g\h 

distance 

Fig. 7.1 

(2] 

(ii 

!2J 

(a) Using Fig 7.1, determine IM frequency or 1he electromagnetic wave. 
Student measures the wavelength a 3.0 - 3.1 m (1 m) 
V • f x wavelength 
f = 3.0 x 10• (im] I wavelength• 1x10'0 Hz (1m) 

(bl Suggest lhe type of electromagnetic wave shown. 
Microwave 

(c) State two possible harmful effects of electromagnetic waves. 

o. 

(a) 

Shortening of lifespan/ premature aging I damage to vital moleculesl damage to DNA I 
cancer 
(Any two) 

The resistances P and 0 are 2000 n and 5000 n respectively. A voltmeter is connected in 

parallel with the 2000 n resistor and a thermistor Is connected in parallel with the 5000 
n resistor as shown in Fig. 8.1. 

20000 50000 

Fig. 8.1 

The wltmete1 reads 3.6 V when the temperature of the thermistor is 19 •c. Calculate the 
resistance of the thermistor at 19 •c. · 

2000 I (2000 + (115000 + 1/RJ "') x 6 = 3.6_ 

[1m) . (1m) [1m) 

R = 1a20 n [1m] 

(b) State and explain quafitatively the change in the reading of the voltmeter as the 
temperature of the thermistor is raised. 
ras t emperature risesl, resistanc:e of Cthennistorl decreases t1m1 

either resistance of parallel combination decreases 
or p_d_ across s kO resistor and thennlstor dec:reases 11m1 
voltmeter reading Increases [1m) (Award only when explanation of correct) 

(3] 

{1) 

(2) 

[41 

(31 
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9. 

(a) 

(b) 

(c) 

(di) 

(ii) 

(iii) 

Fig. 9.1 shows a car battery being charged rrom a 200 V a.c. mains supply. 

11 i--- ~~; ·--; 
J 1 .) -· ·-· 

200V ?.:'. ' t car 

l
. ' / battery 

5 "t -------
1 "T 

"···- ··j ·--·-··- -·----~ 

Fi9 9. 1 

Why is the diode necessary? 

To chang e/convert the Induced altemaling current to a direct cur rent 

The avera~ charging current Is 2.0 A d the b 
Calculate tile charge that the batte an attery lakes 12 hours to charge fully. 

ry store:; when fully charged. 

a " I x t - 2 x 12 x 3600 11 mJ 

a" 86400 c (1mJ 

The battery has an electromotive rorce ( 1) f y 
electromotive force Of 12 v. e.m. · 0 12 · Slate what Is meant oy an 

12 J Of Work fs done by the battery j d · · 
circuit. n nvm9 one coulomb of charge round a complete 

In the space below, draw a cl~uit diagram ID h . 
ccnnec1ea to a 12 y battery so that both 1 

5 0,w h°".' IWo 6.0 V lamps should be 
amps 9.ow with normal boigh!ness. 

Sho W>s iitles conneaion -of tw r batterfrfm}. o. amps using th,_:c_o!Teet circult •Ynil>cl for bulb arid 

The power or eacti lamp is 8.0 W. Calculate the current In the circuit. 

P ~ Vx I 
8 "' 6.0 x I [1mJ 
I : 1.33 A (1m} 

Calculate the energy used by the two lamps when bot~ are Iii r0< one hour. 

E = P " ! " 8 ~ 2 x 3600 [1 m] 
E = 57600 J f1m) 

Section B : Long Structured Questions (30 marksj 
Answer fill questions In the spaces provided. 
Answer only one of lhe two alternative questions in Question 12. 

(1] 

[2] 

(1) 

(1] 

(21 

(2j 

10(a) Some crushed ice at O •c is pla~ed in a funnel together woth an electri!: heater. as shown ill Fig. 
10.1. 

(I) 

(Ii) 

(iv) 

be-• - . -- ·-. -~ 
Fig 10.1 

The mass of water collected in the bea~er in a measured interval of time Is dete'l'!lined with the 
heater switched off. The mass Is then found with the heater switched on. The energy supplied 
to the heater is also measured. For both measurements of lhe mass, water is not collected uni~ 
melting O::curs al a constant rate. The data shown in Fig. 10.2 are obtained. 

-Mass of wale+/ g Energy supplied toTnmelntma_ 11 m~il' 

Heater switched off - 16.6 ---a--· 10.0 -->----,~-~-l-- ~ater I J I 
Heater swi!£_~ 64.7 18000 5.0----_J 

Fig 10.:.? -

State why crushed ice Is used instead of large pioces or Ice. 
Ins id e of large pieces could be w ell below freezing point 
OR smaller air gaps if piece.s smaller 
OR batter contact between heater and Ice 
OR to ensure heat from heater only goes to the Ice 
OR largei: surface area 

DO NOT ACCEPT ice melts f~ter or oven heat distribution 

State why l)le mass or waler !s determined with the healer switched off. 
to know how much w ater molts doe to heat gain from U'te 5urro undings 

Suggest toow it can be determined that the ice is m"lting al a constant rate. 
The no. of droplets from funnel per unit time Is the same 
OR same amounuvolume/mau of water colle•ed in every minute 

C:alculate a value for the specific latent heat of rusion ol ice. 
m i>'SS melted by heater in 5 minutes = 64.7 - I'/, x 16.6l = 56.4 g 11m> 
56.4 ;( 10-• x L : 18 11ml HO ECF 
L = 320 t.'..I k9-1 11ml 

Fig. 10.3 shoo..'S a tem,:;:!rature-Ume graph of two containers of the same StZe contalnlng the 
same volume of hot waler being left tc cool in a laboratory. 

11) 

Ill 

111 

[3) 

8 
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w1nperatuta 

(i) ~~~~~:::r ::.t::,e~:;i;:~ ;~phs do not have constant gracftenl 
passes] s temperature of the water decreases {1mJ [r.o! as time 

This is du& to small&r temperature gradle t Id 
water and surroundings [1m) n ec~slng temperature difference betw, 

(2; 

Suggest two differences between the two · 
cooling. contamers that accounts for the different 1 ate cl 

Material of container A Is a good conductor of the 
poorer conductor of thermal energy e 9 plastl / t rm,ar tflergy e.g metal while B Is a 

• cs yro oam. [1mJ 

(ii) 

(2) 

Container A has a dull I .,ugh / black surf 
white surface (respecti~ely) 11m) ace while Container B has shiny J sme>oth 1 

' 

1 "i(~) Th_: c.n:;un u1 Fi~. 11. a 6t.OWS M -=•t:l.t:Vt)t.tgrteu .... ......... j be!f't\i ---~~swncrr..n'l"'-...ctrlc n. 
r.11 m1.:l off. The refay ~oil has a mu~h ~re~ter resislancc than the potential divider. 

pivoted icon 
cum1~ture power supply 

'r:~~ _rm.r~~1' 
-11 ~ j ~\, . ~-

,__ _ __._ __ _., ...... , "" 
I ' 

r~l·'Y cOre cOntacts 

Fig_ 11.1 

(i) The relay operates when there is a potential difference ol 3 V across the coil. On Fig. 11.1. [1] 
mark the posl~on of the slider of the potential divider when the relay Just operates. 
Mark In the MIDDLE 

\Ii ) Describe how the relay closes the contacts In the motor circuit. [3) 
When the current flowing In the coil is large enough 11m1, the core Is 
magnetized strong enough to induce magnetism In the Iron armature a nd 
attract the Iron armature 11m1 
The anticloclCWise moment of the iron armature about the pivot 11m1 
causes the contact$ to close. 

(iii) State two ways of modifying the set-up so that the relay can operate even when the potential ('2] 
difference across the coil is lesser than 3V. 
Increase no. of turns per unit length of the coll (1 ml [not no. o f coils) 
Position the iron armature nearer the electromagnet OR the contacts are closer together 
(1m) 
(Oo not accept use an iron core because the rtlay core Is likely already an Iron core] 

(bl Fig. 11.2 shows two terminals Mand N of a potential divider (potentiometer) connecled 

{i) 

10 a, rn v battery. N is also connected lo one of the two Y·lnput terminals of a cathode-ray 
c>Cllloscope. The other Y-input terminal is connected to the s~ding contact of the potential 
dNider (potentiometer). (time-ba~e setting is 10 ms/div: Y-gain Is 5 V/dN) 

10V 

..,.. 
' I _._ 

T 

M 

~ 
~ 

F1g. 11 ,2 

1
onedMsi>n 

1 

cathode-ray 
MC ii lo scope 

When the sliding contact is at N, the trace on the oscilloscope is a horizontal line passing 
through the centre of the screen. Explain. 

(11 
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Th@ volt""" appl d ,.- oe across the terminals of 11'.c CRQ 'V . 
on. is,, ar.d the t1me,..bclse fa switched 

!Do not accept " the voltage AT N Is OV"' 11 / 
. ' 

POl;1!S] - vo age pd is alw~ys ACROSS or lle~.vecn two 

The slicli;1g COlltat• :· ...,~ '':im N to M Sk 
be~'!. - • ·• "· .. . etch the new L'<lee cn lhe CRO .., the diagram 

- ·T-Tr'"" 
i . 

: I 
I 

' -1- - ~LL .J....-~. I 
horizontal line 2 div above the centre line (tmj 

(•i) The 1ov battery is then raplaced with a 20V 50 Hz 
CRO in tne diagram below. • a.c supPly. Skelch the new trace on the 

Show 5 complete waves across the screen with correct amplitude d f 
an requ~ncy 

'J1T1 II !I 
!I II I 
~ I 

; 

- u \J u 'U i 

II 

,,, 

(2) 

Answer only~ of the t-¥0 allemaHve q~ns in Question 12. 

EIThER 
12(ili) Sound is a lo119'tudm3I wave. Explain, Willi the aid of a diagram. what is me;;nt by this 

statement 
(1m) -
The direc;tion of vibration of the particles of the medium Is parallel to the d ireclion of 
wave travel. [1m) 

Energy Is transferred from one particle to !he ne>et as the particles of the medium vibrate 
back and forth In a ..erles of compressions and rarefacllon. (1m] 

(3) 

(ii) Describe how the niftection of sound may produce an echo. [ t] 

(m) 

An echo Is produced when sound reflec1S off a smooth/flat and hard surface. 

Describe how an echo may be use<! to measure tile depth of tne sea. In your accuunt. (3] 
~st the apparatus/equipment requited. 
state the readings to be taken. 
explain how the deptll of the sea Is calculated from Ille reaoings. 

Ycu may use a simple diagram to aid your description and explanation. 
List of apparatus/equipment 

u.ltrasound transmitter (1/2m) 
receiver (1/2m) 
CR0 [112m) 

Readings to be taken 

Using time-base of CRO, detennine time interval between transmitting and 
r .. ceivlng the ultrasouqd pulse (1/2m) 

Depth of sea 
depth or sea "' S;:-ud of ultrasound x Um~ interval I 2 (1/2m] 

Appropriate Diagram: (1/2m) 

t2 trendyline



(b) .. 
Flg. 12·1 shows an object. 0 and lhe virtual 1 
1he ray diagram lo delenrine the posllion or t'::ge, I, ro'!"ed by a .converging lens. Complete 
converging lens. Label the converging lens 'L'. convcrgrig lens and focal length of the 

Labelled correct position of lens [1/2m) and focal le lh 1 
2 correct rays (with arrows) [2mj-not dotted at the ";fghtlp~cel 

"' s or no arrow minus 1 m 

- -··::::-·--~· 

Focal length "' 5.0 cm 

(3) 

13 

OR 
12(a) Describe an experiment to show the force on a current-carrying conductor. tn your account, 

give a labeDed diagram of the apparatus. 
Indicate the direction' of the force and 

{b) 

dcooribe how you would mnrflfy your set-up to increase the magnitude of the force. 

Diagram: 

two poles of magnet (1/2m) 
straight conducting wire (1m)- must specify material is a conductor 
DC supply (112m) 
Switch {1/2m) 

Correct direction of force according to students' current direction and direction of 
magnetic field (1/2m) 

Increase voltage of DC supply/ Increase current in the conduclfng wire/coil/ Increase 
the strength of the magnets [must mention at least lWO. 1m) 

[Use of D.C Motor max 3 marks because there is a simpler and more straightforward 
experiment, without use of split rtng or carbon brush<!$ to show force on a current-
carrying conductor.] • 

Fig. 12.1 is a block diagram of an electrical energy supply system, using the output of a coal
fired power station. 

power 
5.tarioo 

..-----, lransmisso" ..-- --, 
OUlptd step-up ou1pul slep~n output 

at 11oov transiotmer al 32000V translot-. at240V 

Fig. 12.1 

coos.1.:mer 

f4J 

· (i) State tne type of voltage supply required in a transfO<"mer. Explain. [2] 
A.C [1/2m) alternating current sets up ch•nglng magnetic ftux In the secondary coll (1 m) 
which Induces emf and current l112m) In the secondary coll. • · 

(i) The step-up uansformer has 1200 lurns on lhe prima~/ coil. Using the values In Fig. 11.1, {2] 
calculate the number of tums on its secondary cod. Assume that the lransformer an Ideal 
transformer. 

(ii) 

Ns/Np~VsNp 

Ns,. 1200 x 32000/1100 [1m) 5 35000 {34909 rounded up and to 3sf) !1m] 

No. or turns In secondary coll " __ _ 

wt.( Is electf1cal energy transmitted at high voltage? 
Transmission current will be low (1m), this will reduce power loss duo to joule heating 
according lo P = l'R. (1 m) 

{2) 
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QUEENSWAY SECONDARY SCHOOL 
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Inst ructions to Candidates: 
Write in soft pencil. · 
Do not use staples, paper clips, highrighters,-glue or correction Ouid. 
Write your name, class and index no. on the Answer Sheet. 

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO. 

INFORMATION FOR CANDIDATES 

There are forty questions in this paper. Answer all questions. 
For each question there are four possible answers A, B, C and D. 
Choose the one you consider correct and record your choice in soft pencil on the separate 
Answer Sheet. 

Read the instruction s on the Answer Sheet very carefully. 

Each corre~t answer will score one mark. A mark will not be deducted for a wrong answer. Any 
rough working should be done in this booklet. 

Take the value of g to be 10 rn/s2 , unless stated otherwise. 

-·-------···-·-----·---·----------
This question paper consists of 1 s· printed p;ges.--·-----

[Turn Over] 

James is measuring the length of a pendulum in an experiment. What is the 
reading? 

A 

6 
c 

84.4 cm 

84.5 cm 
84.7 cm 

D 85.0 cm 

2 The diagram shows part of a micrometer screw gauge. What is the reading 
shown? 

0 2 3 

10 

mm 

A 3.08 mm B 3.12 mm C 3.58 mm ~ 3.62mm 

3 Two identical balls, one on Earth and the other on the Moon are thrown 
upwards with the same fQrce at the same time. Which of the following statements 
is t rue? 

1 J. 
·o 0 

Ball A Ball B 
On tho Earth On the Moon 

A Ball A will travel a greater distance as the gravitational field strength on Earth 
is greater than that of the Moon. 

~ Ball B will travel a greater distance as the gravitational field strength on Earth 
is greater than that of the Moon. 

c They will travel the same distance as they have the same mass. 
D They will travel the same distance as an equal force is applied to the balls. 

trendyline



4 A stone is thrown vertically upwards with a velocity of 5 m/s. After time t, it reaches 
the original position. Neglecting air resistance, the time required for the ball to 
reach the highest position is 

A St B 2.51 C -0.5t 6 1/3 t 

For Question 5 and 6. A force F pulls two blocks connected by a string as shown 
below: 

a-

~ ITT;,'.,, > 

smooth 

5 If the blocks are moving with acceleratio n of 2 m/s2
, find the force F and the 

tension T in the string, , 

A 
a,. 
c 
D 

F= 10N, T = 16N 
F = 16N, T = 10N 
F = 10N, T = 10N 
F = 16N, T = 16N -

6 If the string suddenly snaps, find the acceleration of the blocks. 

5 kg b lock 3 kg b lock 

A 0 m/s2 2 m/s2 

B 2 m/s2 O m/s2 

c 0 m/s2 5.3 m/s2 

D 2 m/s2 5.3 m/s2 

7 A uniform beam is pivoted at its midpoint. Cube P is placed on the beam as shown. 
Where should cube Q , of the same density as P, be placed to balance the system? 

A B c t5 

p 

a Which of the following shows a sphere in stable equilibrium? 

A B c 

9 A force F is applied to a bent rod which is hinged at P as shown. In which diagram 
will F produce the largest moment? 

<c 

J 4m J 
4m 

I~ 
I? 

A B D 

1 o A skier of weight 650 N is pulled up a 30 ° inclined slope at a constant speed by a 
tow rope which is acting 40 ° to the inclined slope. When he has moved 15 m along 
the inclined slope, what is the gravitational potential energy gained? 

A 650 x 15 x sin 30 ° 
e . aoo x 1 s x cos 40 ° 
c 650 x 15 x cos 30 ° 

600 N 

-[) 600 x cos 40 ° x 15 x sin 30 ° 
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11 A 50 kg cyclist on a 10 kg bicycle speeds up from 5 m/s to 10 mis. W hat was the 
total kinetic energy before acceleration? What was the total kinetic energy after 
accelerating? 

~ -
c 
D 

2500 J before acceleration, 625 J after accelerating 
750 J before acceleration, 3000 J after accelerating 
625 J before acceleration, 2500 J after accelerating 
3000 J before acceleration, 750 J after accelerating 

12 The diagram shows a girl lifting a box of weight 100 N from a low shelf to a high 
shelf. 

low shelf 1.5m 

0.5m 

How much work is done by the girl? 

A 50 J 100 J c 150 J [) 200J 

13 Four different liquids are poured into identical measuring cylinders. The diagrams 
show the heights of the liquids and their densities. Which liquid csuses the largest 
pressure on the base of its measuring cylinder? 

A B c D 

1ocmt 
2.0 gl cm' 0.7 gl cm' 1.6 g/ cm' 1.1 g/cm' 

5 

14 The outlet of a glass syringe is sealed so that air is trapped below the piston. 

piston 

glass 
syringe --'-.i=:;,;;,;c=r--. 

hot 
water 

trapped air 

_ _ _ ____ -_-_-_-_ +--- seal 

Which of the following explains why the piston begins to rise when the syringe is 
placed in hot water? 

A 
B 
c 
D 

The molecules of trapped air are getting bigger. 
Convection is occurring inside the syringe. 
The glass is expanding. 
Ti!ie trapped air molecules are hitting the piston more often. 

15 The air in a large paper bag is heated and the bag is then found to rise through the 
surrounding cooler air. This is because ------

/\ 
B 

c 
D 

heat always rises 
the mass of air in the bag has increased 

the air in the bag has become less dense 
the mass of the paper bag has decreased due to heating 

16 Which factors increase the rate of evaporation of a liquid? 

Increasing its Increasing its Increasing its depth 
temperature surface area f 

A yes yes yes 

B yes yes no 

c yes no yes 

D no ·yes yes 

6 
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17 The diagram represents a section through a particular type of building board. 

~ ...... ~·='~ paper boards ~ polystyrene 

aluminium foil 

Which one of the following shows why the board provide good heat insulation? 

~A- Aluminium foil Is Expanded polystyrene is 

a good reflector. '· a poor conductor. 

B a poor renector. a i oor conductor. 

c a good conductor. a good renector. 

D a good conductor. a poor reflector. 

18 A transverse wave is represented by the graph below. 

8 

E 
~ i ~+--~--+---F--..,-+--'lr--1---.,_-+--->t---+-
i 1 
< 

Given that the velocity of propagation of the wave is 8 mi s. how long does it take 
the crest to travel from A to B? 

A 0.1 s a 0.2 s c 0.3s D 0.4 s 

19 A vibrator sends ripples across the surface of water. The ripples become further 
apart as they travel away from the source. This shows that they------

A decrease in frequency 
B increase in freQuency 
C slow down 

1 'J speed up 

20 As a sound wave progresses at 340 m/s, regions of compression and rarefaction 
appear. One such typical waveform is drawn below. The frequency of the sound 
wave is 

A 

.a. 
c 
D 

170 Hz 
340 Hz 
680 Hz 
1360 Hz 

340 mis 

I i ---•.-! 0.5 m "~---

! i 

21 The diagram shows the electromagnetic spectrum, with the blue and red ends of 
the visible spectrum marked. 

Which section of the spectrum has waves which have the longest wavelength? 

blue · red 

I I A I ·11~~ c I ~ I 
22 Which of the following is NOT a property of microwaves? 

They are used for radar communications. 
They travel at the speed of light in vacuum. 
They can be absorbed by water and fats in food. 

not drawn to scale 

A 
B 
c 
n They are longitudinal waves which have long wavelengths. 

23 The diagram below represents parallel rays from a distant object passing through 
lenses L1 and L2. The rays emerging from L2 are parallel. 

The principal foci of L1 and L2 are respectively 

A F, and F3 

B F2 and F. 

C F1 and F• 

1 ~ F2 for both lenses 

trendyline



24 The diagram illustrates an arrangement in which the image and the object 
coincide. What is the focal length of the lens? 

30cm 

Scm~ image 
P: -- -----------t -

plane converging lens ob'ecl 
mirror j 

A. 5cm B 15 cm C 20cm D 25cm 

25 A camper is standing between two cliffs, 400 m apart., in ·a valley. He claps his 
hands, and after some time he hears both echoes at the same time. 

Now he walks 165 m to one side and claps his hands again. Given that the velocity 
of sound in air is 330 mis, what is the time interval between hearing the first and 
second echoes? 

A 0.6 s B 1.0 s c 1 .. 2 s D 2.0 s 

9 

' 

26 A positively charged rod is brought near two neutral spheres X and Y. which are in 
contact. Y is momentarily earthed. Z is then removed. What happens to the charge 
distribution on X and Y? J."~~~~~~~~ 

z 

++++ 

x y 
A Negative Neaative 
B NeQative Positive 
c Positive Positive 
D Positive Neaative . 

27 A cell is connected to a resistor. What is the e.m.f of the cell equal to? 

A the potential difference across the resistor for each unit of current 
B the power produced in the circuit for each unit of charge that passes 
C the work done in the circuit for each unit of·charge that passes 
D the work done in the circuit for each unit of current 

28 In the circuit below, all resistors are equal. If current at P is 1.0 A, current from 
battery is 

.... A 
A 1.0 A 
B 2.0A 
c 2.5A p A 
0 3.0A 

• 
I I 

A A 

10 
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29 Which of the following graphs correctly shows the relationship between the 
resistance R of an ohmic resistor with cross sectional area, A? 

A RIO . B RIO 

Alm2 A/m2 

C RIO R/O 

Alm2 A/m2 

30 Three similar light bulbs are connected to a constant voltage d.c. supply. Each bulb 
operates at normal brightness and the ammeter registers a steady current. The 
filament of one of the bulbs breaks. What happens to the ammeter reading and to 
the brightness of the remaining bulbs? 

A 
B 

c 

increases 

unchanoed • 

decreases 

A' 1---...----..--~ 

increases 

unchanoed 

unchani:ied 

31 The diagram shows a resistor connected to a cell of e.m.f. 2 V. How much heat 
energy is produced in the resistor in six 
seconds? 

A 
B 
c 
D 

2.5 J 
4.8 J 
10J 
60 J 

32 In each of the circuits below, a short circuit occurs. 

In which circuit would the fuse blow and make the circuit safe to repair? 

live· 

l)eyjj'!ll 

nve 

neutral 

A 

.11ho.r.t 
crtc.u1t; 

c 

short 
citcult 

0-----------~ 

33 What is the mistake in the household circuit? 

L wire 

Meler 

Nwire Main Switch 

lll(E; 

ne1JVJ.d 

·uve ---· 

neutra~ _ 

Figure 30 

B 

shprt 
clrt::Ofl. 

D 

stwrt . 
ptcutt.! 

A There should be an earth wire connected to the bulbs. 

B 

c 
11 

The neutral and the live wire in the socket should be interchanged. 

The position of the earth wire in the socket is wrong. 

The main switch should be installed at the live wire. 

34 Sonar waves are emitted from a surface vessel to determine the depth of the sea. 
The emitted signal and its reflection from the sea bed are displayed on the 
oscilloscope. The horizontal speed of the oscilloscope trace is 6 cm/s. The speed 
of sound in water Is 
1200 m/s. What Is the depth of the sea? 

A 

B 

c 
D 

200m 

300m 

600m 

2400 m 
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35 The diagram shows a LOR in a circuit. 

,.-----111-~ 

What could this circuit be used for? 

4 to switch on the lamp when it begins to get dark 
B to switch on the lamp when light is being detected 
c to make the lamp flash on and off 
D to make the battery charge up in bright daylight 

36 When an electron enters a magnetic field, it is deflected in the direction as shown 
below. When a positively-charged particle P enters the magnetic field from the left, 
it will be deflected 

-I' 
A to the top 
B to the bottom 
C out of the paper 
D into the paper. 

r·------------··ct··· ; 
' ' ! ~ magnetic field 
' ' ' ' : _____ ,.. .................. _ ...... ____ : 

electron 

37 X and Y are wires carrying electric currents at right angles to the page. P, Q and R 
are plotting compasses. Any effect of the Earth's magnetic field has been ignored. 

• x CD 
p 

CD 
·Q. 

• 
y CD 

R 

What is true about the direction and size of the currents? 

A 

B 

<: 

same 

same 

different 

laroer in X than in Y 

smaller in X than in Y 

13 
r=;f I 

38 A girl turns the handle of a small a.c. generator four times each second. The 
generator produces a maximum output voltage of 0.5 V. 

Which of the following graphs ~est shows this? 

().25 
output 
vollageN 

0 1-t-+-t--='=""+-+--1 

~.25r 

39 The figure shows a simple electric motor· with a solenoid connected to a battery. 
An armature (with attached coil plane) is also connected to the same battery via 
the split ring commutator. What will be the motion of the coil plane as seen by the 
observer after switch S is closed? 

'7" obseiver's 
•v• 

A It wil l rotate in the clockwise direction. 
B It will rotate in the anti-clockwise direction. 
C It will not move. 

• 

s 

O It will rotate in the clockwise direction and then the anti-clockwise direction 
repeatedly. 

14 
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40 The step-down transformer as shown in the diagram below has 600 turns and 400 
turns in the primary and secondary coils respectively. ignoring any power loss, find 
the input voltage and current. 

12V6W 

Voltage /V Current/ A 

A 220 0 .33 

B 220 0.75 

c 18 0.33 

0 18 0.75 

- END OF PAPER 1 -

Queeosway l;ec Sch 
Preliminary 20 I 0 (Physics 4E) 
J.C 11. B 
2.C 12.B 
3. B 13. c 
4.C 14. D 
5.B 15.C 
6.C 16. B 
7.D 17.A 
8. D 18. D 
9.C 19.D 
10.A 20.B 

21. D 31. 8 
22. D 32.A 
23. D 33. D 
24. D 34. c 
25. D 35. B 
26.A 36.A 
27. c 37.A 
28. c 38. A 
29.D 39.A 
30.C 40.C 
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Section A 

Answer all the questions in this section. 

A parachutist jumps from an aircraft and falls through the air. Fig. 1 below 
shows a graph of the velocity of the parachutist against lime as he 
descends. 

Velocity/ms·1 

50 

40 

30 

20 

I 
10 

I 
0 0 2 

f 

/ 
/ 

4 6 

./ 
.....--

8 10 
Time/s 

Fig.1 

... 

12 

\ 

\ 
\ 
\ 
---

14 16 18 

(a) Describe the motion of the parachutist between time Os to 12 s . 

(b) 

(c) 

.. ... .. . .. .... .. . .. .. .. .. . .. . .. . .. .. . .... .. ... .... .. . .. .... .. ...... ...... .... ..... .. [ 1 I 

State the value of the terminal velocity before and after the 
parachute opens. 

Before: 

After : 

Estimate the displacement of the parachutist travelling at the 
terminal velocity before he released the parachute. 

[ 1 l 

Displacement = ................... [ 1 ) 

" 
2 

2 

(d) CaJculate the average value of acceleration between time 2 s and 
6 s. 

Average acceleration = ........................ [ 1 ] 

Fig. 2 shows a piece of cardboard suspended from a hole at one corner at 
A. The weight of the piece of cardboard is 0.10 N and the centre of gravity 
isatB. 

Fig. 2 
The piece of cardboard turns because of the moment of the weight 
about point A. 

(a) State what is meant by the moment of a force. 

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



(b) The p iece of cardboard in Fig. 2 swings freely and comes to rest. In 
the box below, sketch a diagram of the piece of cardboard in its 
final rest position. Mark points A and B on your diagram. 

[ 21 

(c) Explain why the piece of cardboard remains at rest in this position. 

····· ··············································································· [ 21 

3 A small object of mass 2.0 kg moves along a track as shown in the 
diagram below. The speed of the object at point A is 5.0 mis. The length 
of the track AC is 2.5 m. 

c 

1.4 m 
1 m 

B 

Assuming that the track is smooth, calculate 

(a) the gain in potential energy of the object from A to C, 

Gain in potential energy = ........... ............. ( 1 ] 

4 

(b) the kinetic energy of the object at C, 

Kinetic energy = ........................ ( 2 ] 

(c) the speed of the object at C. 

Speed= ............ .. ...... ... . [ 1 J 

(d) The actual speed of the object at C was found to be 2.0 mis. 
Determine the frictional force acting on the object as it moved fro'm 
Alo C. 

friclionAI force = ........................ [ 2 ] 

5 
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4 A series of waves are generated by a vibrator operating at 10 Hz. The 
waves travel from region A to region B, which is at a different depth, 
through a straight boundary PQ. The distance between two successive 
crests of the waves in region A is 0.03 m while that of the waves in region 
B is0.02m. 

(a) What is the speed of the waves in region A? 

Speed= ................... [ 1] 

(b) Which region is deeper? Explain. 

.. : ................................................. ................................ ( 21 

(c) . On the diagram above draw waves on region A and region B. [ 2 l 

6 

5 Fig. 5 shows a metal disc attached to an insulator handle and placed on a 
charged plastic plate. 

charged plastic 

Fig. 5 

{a) On the above diagram, draw the distribution of charges on the 
metal disc. [ 1 1 

(b) - The top surface of the disc is then touched with a finger. Explain 
what would happen to the charges on the metal disc? 

........................................ ............................................ [ 2 J 

(c) After touching the disc, it is then lifted high above the plastic plate. 
What type of net charge does the metal disc possess now? 

·············--·····-·················· .. ··· .. ···· .. ······ .. ····················· [ 1 1 

{d) The metal disc has a net charge of 2.6 nC. The time it takes for the 
metal disc to have a net charge is 4.0 s. Calculate the average 
current during this time . 

Average current = ................... [ 2] 

7 
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6 Fig. 6 shows a simple electrical circuit of a rented room. The rating of each 
appliance is shown in the diagram. 

(a) Calculate 

Air c;onditloner 
200V.2000W 

Llghti unit 2oov,~oow 

Fig. 6 

(I) the total current in the circuit. 

(ii) 

Current = ................... [ 1 ) 

the value of the resistor in the circuit so that the lighting unit and the 
air conditioner can operate at correct voltage. 

Resistance = ................... [ 2 ] 

(iii) 

(b) 

Why is the above circuit inefficient? How do we maximize the 
usage of electricity? 

······· ············································································· [ 2] 

Suggest a danger posed by this circuit and a safety feature that can 
be installed to prevent any electrical hazard. 

....... : ............................................................................ [ 2) 

Fig. 7 .1 shows a circuit containing a 12 V filament lamp and a 12 V power 
supply. 

12V 

voltmeter 1 voltmeter 2 

1-----1 v ...__ ____ _. 

x y 

Fig. 7.1 

The variable resistor XY is made from a long resistance wire. The sliding 
contact C moves along the wire from X tc#Y. 

(a) 

(i) 

Stale and explain what happens to the readings of the three meters 
as C moves from X to Y. Give numerical values wherever possible. 

Volmeter 1 

.................................................................................... [ 2 J trendyline



(ii) Voltmeter 2 

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

(ii) Ammeter . 

............................. i ........................................................... . 

.................................................................................... (21 

(b) Fig. 7.2 shows an incomplete graph of the current in the lamp 
against the potential difference (p.d.) across the lamp. One point 
has been plotted, where the p.d. is 4.0 V. " 

(i) 

0.30- ----·----------~-------------------------

0 

' ' . 
' ' 

4.0 
p.d.N 

Fig. 7.2 

2.0 

Sketch the shape of the graph on Fig. 7.2. 

(ii) Explain why the graph has the shape that you have drawn . 

[ 1 ] 

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

8 Fig. 8.1 below show a simple DC motor. The ends or the single loop coil 
ABCD are soldered to copper pieces X and Y which make contact with 
springy metal strip P and 0. A cell is connected across P and Q. Fig. 8.2 
shows an end view of the arrangement. 

Fig. 8.2 

Why does side AB experience a force? 

.................................................................................... [ 2 J 

(b) On Fig. 8.2 draw an arrow on the side A to show the direction of the 
force. [ 1 J 

(c) Explain why the coil still rotate in the same direction after half a 
revolution. 

.................................................................................... [ 3] 

JI 
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(d) The si:z:e of the constant force acting on AB and CD is 3.0 N each. 
There is a moment acting on the coil that varies with time as the 
coil turns. The distances AD and BC are both 0.065 m. Calculate 
the maximum moment created on the coil. 

Maximum moment = .................... . 

12 

Section B 

Answer all the questions in this section. 
Answer only one of the two alternative questions in Question 11. 

Using the article below, answer the following questions. 

Optical Fiber 
Its simplest terms, fiber optics is a medium for carrying information from 
one point to another in the form of light. Unlike the copper form of 
transmission, fiber optics is not electrical in nature. 
A basic fiber optic system consists 
of a transmitting device, which 
generates the light signal; an 
optical fiber cable, which carries 
the light; and a receiver, which 
accepts the light signal 
transmitted. The fiber itself is 
passive and does not contain any 
active, generative properties. 
Optical fiber systems have many advantage!? over metallic-based 
communication systems. These advantages include: 
Large Bandwidth, Light Weight, and Small Diameter OWhile today's 
applications require an ever-increasing amount of bandwidth, it is 
important to consider the space constraints of many end-users. It is 
commonplace to install new cabling within existing duct systems. The 
relatively small diameter and lightweight of optical cables makes such 
installations easy a'hd practical, and saves valuable conduit space in these 
environments. 
Non-Conductivity DAnother advantage of optical fibers is their dielectric 
nature. Since optical fiber has no metallic components, it can be installed 
in areas with electromagnetic interference (EM/), including radio frequency 
interference (RF/). Areas with high EM/ i~ude utility lines, power-carrying 
lines, and railroad tracks. All-dielectric cables are a/so ideal for areas of 
high lightning-strike incidence. 
Although the material used in fiber optics are relativo affordable, installing 
the cables are expensive. In addition, they are more fragile than wire and 
are difficult to splice. 
Exlracted from: 
http:/twww.cominqcablesystems.com/web/coneqe/fibertutorial.nsf/introfro 

(a) State the principle behind the workings of an optical fibre . 

....................................................... ................... .......... [ 1 l 

13 
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(b) State four advantages in using optical fibre in communication . 

............................ ........................................................ [ 2) 

(c) Describe how electromagnetic interference ca11 affect conventional 
metallic wires . 

.............................. ~ ......................................................... . 

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

(d) The following diagram shows a light ray in air hilting the surface of 
a glass block. The normal at the point where the light ray hits on the 
surface is represented by a dotted line. The glass block has a 
refractive index of 1.5. 

D 

8 

Explain what happen to the light ray as it hits side AB and side CD. 
When necessary show you workings clearly. [ 5] 

14 

10 

a.c. 

Fig. 1 O shows a simplified model of how transformers are used in 
transmitting power over long distances. 

Fig. 10 

The table below shows the readings on some of the meters. 

V1 12 v 
A1 0.60A 
VJ 9.6 v 
A3 0.75A 

(a) Describe the principle of operation of an iron-cored transformer. 

...................................................................................... ~ ... 

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

15 
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{b) 

{c) 

. 
In Fig. 10, all lamps are identical. Calculate the power of lamp Q. 

Power= ........................ : 2) 

Transformer Y has 1000 turns in the primary coil and 50 turns in the 
secondary coil. Calculate the reading on voltmeter v, assuming the 
transformer is 100% efficient. 

V2 = ................... , .... [2) 

(d) Should the reading on A2 be larger, smaller or the same as the 
reading on A1? Give two appr?priate reasons for your answer. 

.................................................................................... ( 3) 

(e) In some industries, transformers used are immersed in oil that does 
not conduct electricity. Explain the purpose of using the oil. 

.................................................................................... [ 1) 

16 

11 Either 

{a) Describe how the height of a liquid column is used to measure the 
value of atmospheric pressure in pascal. 

In your account, 
• give a labelled diagram of the apparatus, 
• state the readings that are taken, 
• explain how the atmospheric pressure in pascal is calculated 

from the readings. 

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

........... . ........... ........................ ........ ............................. ( 4) 
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(b) A man uses a steam wallpaper stripper as shown below to help him 
prepare his living room for re-decoration. 

pl ale 

plug 

cable 

heating element 

When the appliance is used, water is he'ated until it boils and 
produces steam. The plate is then held against the wall and the 
steam released from the pipe slackens the paper. The following 
information is shown on the appliance: 

Power rating 
Voltage 
Capacity 

2.5kW 
·240V 
20 litres 

Specific heat capacity of water= 4200 Jkg·1•c·1 

Specific latent heat of vaporisation = 2260 000 Jkg·1 

Tap water at 20 'C is used lo fill the tank. One litre of water has a 
mass of one kilogram. 

(I) What is the mass of water that fills the container? 

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

(ii) Calculate how m uch energy must be absorbed by the water to raise 
its temperature to boiling point. 

Energy= ........................ [ 1) 

18 

(i) 

(c) 

Calculate the time taken for the water to begin to boil. 

Time'" ........................ [ 1 ] 

The appliance is used until 50% of the water has been turned into 
steam. How much energy ls required to bring about this change of 
state? 

Energy = ........................ [ 1 } 

(d) . Explain latent heat of vaporisation in terms of molecular motion. 

.. .................................................................................. [2} 

19 
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(a) A student sets up an experiment as shown in Fig. 11 below. She 
claims that it can be used to measure current flowing from tenninal 
A to terminal B through the solenoid when a d.c. source is 
connected across AB. 

Fig. 10 B 

(i) Suggest how this set-up can be used to measure current. 

............................................................................... : .... [ 3) 

(ii) Suggest one method to increase the sensitivity of this set up . 

.... ............................................................. ................ [ 1 J 

(b) A and Bare now connected to a centre-zero galvanometer. The 
magnet moves in and out of the solenoid. Explain whether there is 

- any current passing through the solenoid when the magnet 

(i) enters the solenoid, 

.................................................................................... [ 1 J 

20 

(ii) is at its lowest point. 

(c) 

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

Describe an experiment to demonstrate that e.m.f. acts in such a 
direction so as to produce effects that oppose the change causing 
it. 

In your account, 
• draw a diagram of the apparatus, 
• describe the procedure, 
• · explain how the induced e.m.f. opposes the change. 

.................................................................................... [4] 

The End 

21 
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1[a) 

(b) 

Marking Scheme 
Preliminary Examination 2010 

Sec 4E Paper 2 

Section A 

Parachutist is undergoing decreasing acceleration [1]. 

Before - 50 mis [ Y:i J 
After - 5 m/s [ Y:z ] 

(c) Displacement= 50 x 2 [ Y.) f
. :=100m{Y:i) 

(d) 

2(a) 

(b) 

(c) 

Average acceleration= (40 -"20)/4 [ Y:i J
= 5 mls2 [ Y:i J 

Moment of a force is the product of the force [ 1 J and the 
perpendicular distance from the pivot to the line of action of the 
force [ 1 ]. 
OR: Moment of a force refers lo turning effect [ 1 J of a force. 

• A

The two dots/marking are along 
the same vertical line [ 1 ]. 
A and B are marked properly [ 1 ]. 

The e.g. is .directly below the pivot [ 1 ]. Hence there is no moment 
W due to this weight about A. 

3(a) Gain in GPE = mg t.h 
= 2,0 X 10 X 0.4 
= 8.0 J [ 1 J 

(b) K.E. at C = KE at A- Gain in GPE
=Y:zx2.0x5.0x.5.0-8.0 [1] 
=17.0J[1] 

(c} 

(d) 

4(a) 

KE = Y:z m v2 
17.0 = Y:z X 2.0 X V2 

v = 4.12 mis [ 1 ) 

loss in KE = Work done against friction 
� X 2.0 X (4.122 - 2.02) = f X 2.5 [ 1 ] 

F = 5.2 N [ 1 J 

v = 10 x 0.03 = 0.3 mis 

(b) Region 8111 It has longer wavelength [1]. 

(c) 

[ 1 ] 

5 

(b) 

metal disc 

charged plastic plate 

es will remain attracted to the ne 

' (c) Positive charge [ 1 J 

2 
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(d) I= 011 
= 2.6 x 10·9 14 [ 1 ] 
= 6.5 x 10·10 A [ 1 ] 

6(ai) Total current= 2000 / 200 + 400 / 200 [ 1/2) 
= 12 A [ 1/2] 

(ii) V= 240 - 200 = 40V [ 1 ] 
R =VII 

= 40/ 12 
= 3.33!l [ 1] 

(iii) The resistor generates heat energy [ 11 making the circuit ineffecient. 
Replace the resistor with a bulb of the same resistance [ 1 ]. 

(b) Damaged i nsulation, overheating of cables or any other dangers·[ 1 J. 
Any relevant safety feature [ 1 ). 

7(ai) The reading decreases from 12V (1) to a minimum value because 
voltmeter 2's reading increases [1] as resistance of XY increases. 

(ii) The reading increases from OV [1] because resistance across XY 
Increases £11. 

(iii) The current decreases [1) because the total resistance in the circuit 
increases [1]. 

(bi) 

[1) 

I/A 

0.30. ··-----·---·---

4.0 12.0 
p.d.N 

(ii) The resistance of the filament increases as the temperature lncrsase:go_ 
ill. 

3 

8(a) 

(b) 

(c) 

' AB experiences a force as the magnetic field of the cpil interacts [1] 
with the magnetic field of the permanent magnet (1). 

Downwards [1]. 

Due to momentum of rotation (1) and split ring commutator !11 which 
helps to change the direction of the current in the coil (1). 

(d~ Max moment created on the coil is when the coil is horizontal. 

Fxd ·+ Fxd = 3.0 x 0.065/2 + 3.0x0.065/2 [1] 

= 0.195 Nm [1] 

Section B 

S(a) Total Internal Reflection [ 1 l 

{b) 

(c) 

(cij 

Light weight I V. ), large bandwicilh [ Y, ], small diameter [ 'h ], dielectric 
nature [ 'h ]. 

External sources from other cables or equipment might induce current in 
the metal wires [ 1 ]. This current might affect transmitting signal in the 
wires r 1 J. 

When the light ray hits side AB, it bends towards the normal [ '12 l 
because glass is denser than air [ '/2 ). 

n =sin i/sin r 
1.5 = sin 45/sin r 

..[ = 28.1 • [ 1 J 

.l\ngle of incidence hilting sida CD is 28.1 •. 

n = 1/sin c 
1.5 = 1/sin c 

c=41.8.{1} 

Since angle of incidence is smaller than critical angle and light ray is 
travelling from denser to less dense medium ! 1 J, the light ray will be 
refracted out [ 1 J of the glass block at side CD. 

4 
trendyline



10(a) At the ~rimary coil._the alternating current (1/21 creates a continually 
changing magnellc field [1/2). This changing magnetic filed is linked to 
the secondary coil [1/21 which induces a current in the secondary coil 
[1/2]. 

(b) P=VI 
= 9.6 x 0.25 (1) 
= 2.4 w (1] 

(c) Vs I Vp = Ns I Np 
9.6 / V2 = 1000 I 50 [1] 

V2 = 192 V [1) 

(d) Smaller (1) 

Reasons: 1) Vz is greater than V1 and assuming no power loss 
A2 is smaller than A1 [1]. 

2) By using smaller current in power transmission energy loss 
can be reduced (1). · 

(e) To cool down the transformer OR To prevent oxidation OR To protect 
~OR To insulate the iron core to prevent eddy currents [11. 

Either 
11 (a) 

metre rule 
vacuum 

Correct set-up [ 1 ] 
Apparatus labelled 
correctly [ 1 } 

· Using a metre rule, record the vertical height of the mercury column . 
Was shown above. Using the fomiula, P = hpg [ 1 J. calculate the 
pressure in pascal. 

(bi) 20kg(1] 

(ii) Q =mc0 
= 20 x 4200 x (100-20) 
= 6720 000 J [ 1 1 

(iii) Q = P x t 
= 2.5x 1000 x t 

t = 6720 000/(2.5 x 1000) 
=2688s[1] 

(c) Q=ml1 
= 10 x 2260 000 
= 22 600 000 J [ 1 l 

(d) During vaporization, latent heat is used by the molecules to break the 
bonds of attraction between the water molecules [ 1 J. Energy is also 
required for the molecules to overcome external atmospheric pressure 
to escape into the atmosphere C 1 J. 

OR 

11 (ai) When current flows from terminal A to terminal B through the solenoid, a 
magnetic field in and around the solenoid is produced with the upper end 
being a N-pole [ 1 J. The suspended magnet is attracted to the solenoid 
and moves towards the solenoid C 1 J, extending the spiral spring. The 
amount of extension indicates the size of the current [ 1 J. 

(ii) Any one of the following [ 1 ] 
Increase the number of turns in the solenoid. 
Use a spiral spring that is less stiff. 
Use a stronger magnet. 

(bi) There is a change in magnetic field [ 1/2 J, hence current is induced 

(::• 
") 

L!lll. 

No current is induced [ 1/2 J as it is momentarily at rest and there is !!Q 
change in magnetic field [ 1/2 J. 

6 

trendyline



(c) 
solenoid la coil or wi~er 

~---1 t >-------' 
A galvanometer B 

S N .. 
permanent 
magnet 

Correct diagram [ 1/2 ] 
Apparatus labelled 
correctly [ 1 /2 ) 

When the south pole of a permanent magnet moves into a solenoid I 'h J 
tne galvanometer deflects to the left [ 'h ]. This means that current flows 
from B lo A and the end of the solenoid near to the South pole of the 
magnet is a South pole [ '!. ].When the magnet leaves the solenoid [ Y. J. 
the galvanometer deflects to the right r 'h J. This means that current flows 
from A lo B and the end of the solenoid near to magnet when the magnet 
leaves the solenoid is a North pole ( 'h ). 

The End 

trendyline
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1 

2 

3 

2 

The dimension of a rectangular block of wood is measure as 130 mm, 4.0 mm and 
3.21 mm. 

What are the measuring instruments used to obtain such readings? 

(i) metre rule 
(ii} vernier calipers 
(iii) micrometer screw qauqe 

A (i) and (ii) only 

B {i} and {iii) only 

c (Ii) and (iii) only 

D (i), (ii) and {iii) 

Given that Newton's Law of Gravitation is given by F = Gm,m2 where m, is the 
r2 

~ass of particle 1, m2 is the mass of particle 2, F is the gravitational force, r is the 
distance between the two particles and G is the universal gravitational constant. 

Which of the following is the unit for G? 

D 

Answer Question 3 and 4 based on the information given below. 

A stream is 30 m wide and its current flows southward at 1.5 mis. A toy boat is 
launched with a velocity of 2.0 mis eastward from the west bank of the stream. 

What is the magnitude of the boat's resultant velocity as it crosses the stream? 

A 0.5 mis B 2.1 mis C 2f> mis D 3.5 mis 

4 How far southward will the boat have traveled upon reaching the opposite bank? 

A 18.0 m B 22.5 m C 30.0 m. D 37.5 m trendyline
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6 

Two stones, A and 8, are thrown horizontally from the top of a cliff. Stone A has an 
initial speed of 15 rn/s and stone B has an initial speed or 30 m/s. There is 
negligible air resistance. 

Compared to the time it takes stone A to reach the ground, the time it takes stone B 
to reach the ground is 

A half as great. 

B the same. 

C twice as great. 

D four times as great. 

An object is pulled at a constart speed across a rough surface. Which of the 
following statements about friction Is true? 

A The magnitude of the frictional force is greater th2n the driving force. 

B The magnitude of the frictional force is less than the driving force. 

C The magnitude of frictional force Is equal to the dri.;ing force. 

O The magnitude of the frictional force Is equal to the resultant force. 

7 The diagram shows a system in equilibrium 
consisting of an object of weight W that hangs 

· from two ropes. The tensions in the ropes are T1 
and T2. 

Which of the following are correct values of T1 
and T2? 

T1 T2 

w 
A T2 sin 60° 

cos60° -

w 
B Tz sin 60° --

sln60° 

w w c --- ---
tan60° cos60° 

w w 
D --- --

tan60° sin60° 

8 

9 

The diagrams show a rectangular box with inside measurements of 5 cm x 6 cm x 
4 cm. The box has a mass of 40 g when empty. When filled with a liquid, it has a 
total mass of 220 g. 

Scm 

mass= 40g 

What is the density of the liquid? 

A 220 I 3 g cm 
(5x6x4) 

B 220 - 40 I 3 g cm 
(5x6x4) 

c (5x6x4) I 3 
220 g cm 

0 (5x6x4)g/cm3 

220-40 

liquid 

total mass = 220 g 

The diagram shows a uniform metre rule of mass 0.60 kg balanced horizontally. 
The mass of A is 0.40 kg. - T 

40 cm 

What is the tension T in the string? 

A 6.7 N 

trendyline
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The diagram below shows an object tilted such that it is at the point of falling over. 

Where would be the likely position of the centre of gravity of the object? 

Water of density 1000 kglm3 fills up to 30 cm in a container. The base of the 
container is broken accidentally and water starts to leak from a tiny hole of area 
1.0 mm2

• To prevent water from leaking, a sticky tape is used to cover the tiny hole. 

Determine the minimum force that the tape must be able to withstand. 

A 0.003 N B 0.3 N C 30N D 3000 N 

12 The diagram shows a 2 kg block, starting from rest, slides 20 m down a frictionless 
inclined plane from Xto Y, dropping a vertical distance of 10 m. 

Tl~ 
20m 

ho= lOm 

~j --------------- 2kg Block 

Determine the magnitude of the net force on the block while ii is sliding. 

A 1 N B SN <§) 10 N D 20N 

13 An object is thrown downwards with a speed of 10 mis from a cliff that is 120 m 
above ground. 

If air resistance is negligible, determine the time taken for the object to fall to the 
ground from the cliff. 

A 4.0 s B 4.1 s c 4.8 s D 6.0s 

6 

14 When a bullet of mass 20 g moving at 400 mis strikes a fixed wooden block of 
thickness 0.030 m, it emerges wiltl a speed of 200 mis as shown in the diagram. 

~ Iii)------+ 
400 mis 200 mis 

0.030 m 

What is the retarding force of the wood? 

A 66.7 N Bl 13300 N C 40000 N D 53300000 N 

15 Gas inside a cylinder is heated slowly to a higher temperature. The pressure inside 
the cylinder remains constant as the piston moves outwards. 

°'"' O+ air 

b b gas ,,,,,,~ 

molecule d' 
~ 

cylinder .. 
How do the speed of the gas molecules and their rate of collision with the piston 
compare with their initial values al the lower temperature? 

speed of molecules rate of collision 

A greater greater 
r 

B greater reduced 

c greater same 

D same greater trendyline
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Which of the following contains the molecules with the 'fi·ghest average speed? 

ice cube 
at - 10'C 

A 

water at room 
temperature 

B 

wood at room 
temperature 

c 

TI 
steam 

at 11o·c 

D 

The d iagram shows a section through a particular type of building board. 

f 
../" , ••.•. _ , _ _ __ •. , -~f i,/ Aluminium foil 

Compressed oO,.OQ• Oo6ooooson 0 QO' 
paper boards'-..,.~ -qoo <too~ cra.0 o,o~cs_0?~0o9o f- Expanded polystyrene 

· - · - · · -- ·- · · -h.. Aluminium foil 

' Which statement best explains why such a board provides good thermal insulation? 

Aluminium foil is a Expanded polystyrene is a 

A good conductor poor reflector 

B poor reflector poor conductor 

c good conductor good reflector 

D good reflector , poor conductor 

18 Fang Fang tried to use a thermistor as a thermometer. She found that when the 
temperature was 200 ·c. the resistance of the thermometer was 250 n and when 
the temperature was 50 'C, the resistance of the therm:>meter increased to 500 n. 

What would be the temperature when the resistance of the thermistor is 600 D? 

A -60 'C B -40 °C c -1 o ·c D 10 °C 

19 

20 

8 

A cup of hot coffee of mass 200 g is at an initial temperature of 80 ·c. Given that 
wind, at an initial temperature of 20 ' C, is blowing across the cup at a rate of 
1.0 kg/s. After moving over the cup, the temperature of the wind increases to 25 ·c. 

If the specific heat capacity of coffee i~ 4iO kJ/kg°C and that of air is 200 J/kg'C, 
compute the time necessary to cool the cup of coffee to 50 'C. 

A 0.024 s B 4.8 s c 24 s D 40 s 

Which of the following in~reases when a liquid becomes a gas at its boiling point? 

A the average kinetic energy of the molecules 

B the molecular size 

C the molecular spacing 

D the total number of molecules 

trendyline
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The diagram shows the motion of a wave in a ripple tank. 

4 

height/cm 

0.25 

What are the amplitude and frequency of this wave? 

amplitude I cm frequency I Hz 

A 2 2 

B 2 4 

c 4 \ 2 

D 4 > 4 

0.5 
time ls 

A vertical stick is dipped in and out of the water at P. It takes two seconds to travel 
from P toQ. 

Which of the following statement is t·ue? 

A The frequency of the waves is 1.5 Hz. 

B Distance X is the amplitude of the waves. 

C Distance Y is the wavelength o' the waves. 

D The wave formed is a lonaitudinal wave. 

23 

24 

25 

10 

Astronaut 1 uses a hammer to mend a satellite in space. Astronaut 2 is r.eart 
There is no air in space. 

astronaut 1 
hammer 

astronaut 2 

Compared with the sound heard if they were working on Earth, what does aslroni 
2 hear? 

A Aloudersound. 

B A quieter sound. 

C A sound of the same loudness. 

D No sound at all. 

Two plane mirrors are placed facing each other with a pin 0 held upright betw1 
them as shown in the diagram. 

4.0cm 

Determine the separation between the two images formed in the mirrors. 

A 6.0 cm B 8.0 cm C 10.0 cm D 12.0 cm 

The wavelength of yellow sodium light in vacuum is 5.89 x 10-7 m. The speed of 
light in glass with an index of refraction of 1.5 is 

A 4 x 10-7 mis B 9 x 10-7 mis C 2 x 108 mis o 3 x 108 mis trendyline
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27 

28 

29 

The image of an object formed is smaller than object when the object is placed 
19 cm from a converging lens. Placed at a distance of 17 cm, the image of the 
object becomes slightly bigger than the object. 

What is the approximate focal length of the lens? 

A 9cm B 10cm C 16cm D 18 cm 

A microwave and an X-ray are traveling in a vacuum. 

Compared to the wavelength and period of the microwave, the X-ray has a 
wavelength that is 

A longer and a period that is shorter. 

B longer and a period that is longer. 

C shorter and a period that is longer. 

O shorter and a period that is shorter. 

In the table shown, which region A, B, C or D is used in dental Inspection? 

:r 
I Gamma I I Microwave I Radio wave A B c D 

A student tries to charge a metal cylinder in the following ways: 

I LlY'" 
positively 

charged rod insulating plate 

(I) bring a positively charged rod near the cylinder 
(II) touch the cylinder with a finger 
(iii) remove the rod 
(iv) remove the finger. 

After this process, the cylinder would most likely be 

A uncharged. 

B positively charged. 

30 

31 

32 

33 

12 

A potential difference of 10 V exists between two points, A and B, within an electric 
field. 

What is the magnitude of charge that requires 2.0 x 10-2 J of work to move it from A 
to 8? 

A 5.0 x 102 C B 2.0 x 10-1 C C 5.0 x 10-2 C 0 2.0 x 10-3 C 

In the circuit shown, all the lamps are identical. 

What will happen to their brightness if switch S is closed? 

L1 L2 L3 

A decreases increases decreases 

~ ·goes off increases decreases 

c goes off increases remains unchanged 

D increases decreases remains unchanged 

The resistance of wire A is 4 n. Wire B, made of the same material, has twice the 
length and half the radius of Wire A. 

Determine the resistance of Wire B. 

A 320 B 16 0 c 80 D 4 0 

Which device is designed to allow a small direct current (d.c.) to control a large 
direct current (d.c.)? 

A a relay 

trendyline
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I J 

The diagrams show the possible wiring to a heating element. 

Which one shows the correct arrangement of wires? 

A 

tllll'!!!llm~-+--- c:: 
L----++.....:....+- L 

..._ __ __..~ _-_.4---- N 

c 

ttllll!lllm~\--+--- N 
L----+-1~:::+- E 

,___ __ __..~ --_,-1---- L 

The diagram shows a 3-pin plug. 

B 

tU~llllffill\--+----L 

'-----++--+-N 
._ __ _..,..._-_,-t---- E 

ffll\"U\1111'!>-+F==!-- L 
~---->----N 

~--I.::J---- E 

If the brown wire carries a current of 4 A when the appliance is switched on, what 
would be the currents in the yellow/green and blue wires? 

yellow ~ind green I A blue/A 

A 4 4 

e. 0 4 

c 4 0 

D 0 0 

36 

37 

14 

Four plotting compasses are placed in the magnetic field of two identical ba• 
magnets as shown in the diagra(Tl. 

Which compass is shown pointing in the wrong direction? 

B 

A D e 
l.__N __ ____,s I e 

Two long parallel wires, separated by a distance d, carry equal currents I toward the 
top of the page, as shown in the diagram. 

I I 
-d-

The magnetic field due to the wires at a point halfway between them is 

A directed into the page. 

B directed out of the page. 

r. zero in magnitude. 

D directed to the right. 

38 A square loop of wire lies in the plane of the page. A decreasing magnetic field is 
directed into the page. The induced current in the loop is 

A clockwise. 

B anti clockwise. 

c out of the page. 

& not present. 

trendyline
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39 A thin solid condu::tor with sides PQRS is moving at constant velocity v, at right 
angles to a uniform magnetic field 8, directed into the page as shown. 

x x x x XB x x x 

x x x x x x x x 
Q 

x Pl IR x 

x s rx x x x x x x 
v 

x x x x x x x x 
f 

Which side of the conductor has the greatest concentration of electrons? 

A p B Q c R D s 

40 A transfonner is to be used to provide a 10 V output from a 100 V supply. 

100V ""-' "-'10V 

primary coil secondary coil 

What are suitable numbers of turns for the primary coil and for the secondary coil? 

number of.turns on number of turns on 
the primary coil the secondary coil 

A 100 1000 

B ·200 110 

c 400 490 

D 800 80 

trendyline
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1 

Section A .. 
Answer all the questions in this section. 

Fig. 1.1 shows an archer drawing back a bow to shoot an arrow horizontally 
towards a target. When he releases the arrow, it is accelerated over a distance of 
~.40 m by the bow. It leaves the bow with a speed of 80.0 m/s, heading on a direct 
line to the centre of the target which is 16.0 m away. 
Assume that air resistance is negligible and that the arrow hits the target. 

I 

16.0 m 

Fig. 1.1 

(a) Calculate the time taken for the arrow to travel the distance of 0.40 m from 
release by the archer until the arrow just leaves the bow. Assume that the 
arrow has constant acceleration over this time. 

(b) 

timE# = s (2) 

Calculate the magnitude of the acceleration of the arrow over the 0.40 m in 
part (a). 

acceleration . ................................... m/s
2 

(2) 

trendyline
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(c) Sketch a speed-time graph of the motion of the arrow in Fig. 1.2 below. Your 
graph should start at the time when the archer releases the arrow and end 
after the arrow has hit the target Label your graph appropriately, indicating 
clearly when the arrow leaves the bow and when the arrow hits the target. 

(4] 

Fig.1.2 

2 

... 
Fig. 2.1 shows a child sitting on a child seat and Fig. 2.2 shows a simplified drawing 
of the same child seat. The total weight, W, of the child and the seat is 12.0 cm from 
C. 

A B 

Fig. 2.1 Fig. 2.2 

(a) Draw on Fig. 2.2, the position of the force(s) that will hold the child seat in 
equilibrium. Indicate clearly the direction of this/these force(s). [1] 

Given that the total mass of the child and the seat is 10.8 kg, the length of BC is 
70.0 cm and the horizontal distance AB is 60.0 cm, calculate 

(b) the total weight, W of the child and the seat, 

weight N [1] 

trendyline



(c) the force(s) needed to keep the child seal in equilibrium when the child is on 

it. 

force N 

force (if any) N [4) 

3 

6 

Fig. 3 .1 shows water held by a dam. The maximum depth of the water is 120 
Water flowing through the pipe i'asses through the turbine and generates electric 
The density of water is 1000 kglm3

• 

Fig. 3.1 

(a) Determine.the pressure due to the water at the base of the dam. 

pressure = ................................... Pa 

(b ) Explain why the dam is thicker at the base than at the top . 

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

(c) (i) Determine the speed of the water hitting the turbine. 

speed m:s 

trendyline
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(ii) 
~ 

If the turbine is only able to convert 60 •;, of the supplied energy into 
elec1rica1 energy, calculate the power generated, given that the rate of 
water hitting the turbine is 3600 kg/s. 

power = .................................. . w [2] 

Fig. 4.1 shows a sealed syringe that contains gas, at atmospheric pressure and 
many very small dust particles su~pended in the gas. The piston moves freely along 
the cylinder without any friction. No gas can escape. 

(a) 

piston 

C: I 

Fig. 4.1 

Explain why the dust particles stay suspended in the gas and do not fall to 
the bottom of the syringe. 

...................................................................................................................................... {2] 

(b) As the syringe is heated, the piston moves outwards and stops moving when 
the temperature is steady. 
Using the kinetic model, explain 

(I) why the piston moves outwards, 

.......................................................................................................................... (1 I 

(ii) why the piston stops moving. 

5 

8 

Fig. 5.1 shows a ray of monochromatic light incident on an interface of air and com 
oil al an angle of 35°. The ray is lransmilled through parallel layers of corn oil and 
glycerol and is then reflected from the surface of a plane mirror. located below and 
parallel to the glycerol layer. The ray 1hen emerges from the corn oil back into the 
air at point P. The refractive index of com oil is 1.'17. 

Incident ray 

Air 

Corn oil --r--

Glycerol--r--

Fig. 5.1 

(a) Calculate the angle of refraction of the light ray as it enters the com oil from 
air . 

angle = ................................. .. [2] 

(b) The ray does not bend at the corn oil and glycerol interface. Explain why. 

·········································································································································· 
00 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

...................................................................................................................................... [2] 
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(d) Will the reflected ray from the mirror ever go through total internal reflection 
at point P if we vary the angle of the incident ray in air? Explain your answer. 

. 
••••••••••••••••••••••••••,.•o-o••••••••••O•-•••••u••••••••••••••u••••••••••••••••U •••uoo.,••••••••••••••,.••••••••••••••••o•oouo•H 

...................................................................................................................................... [3) 

Fig. 6.1 shows a negatively charged rod lowered into an uncharged metal can 
standing on an insulating slab. 

(a) 

(b) 

I 

Fig. 6.1 Fig. 6.2 

Indicate on Fig. 6.1, the distribution of charges produced on the can. !11 

The outside of the can is then touched with a wire connected to earth in 
Fig. 6.2. 

Explain the effect this will produce on the charges on the can? 

................................................................ - .................................................................... (2) 

(c) Can the same effect in part (a) be produced if the insulated charged rod is 
replaced with a metal rod held in the hand of a student? 
Explain your answer. 

(2) 

7 

10 

Fig. 7.1 shows an electrical circuit containing four resistors R1, R
2

, R
3 

and R
4 connected to a 12 V battery of n~gligible internal resistance . 

12V A 

1, 

A1=2n 
A,.sn 

B 

Fig. 7.1 

(a) Calculate the effective resistance of the circyit. 

effective resistance = 0 [2) 

(b) Determine the value of 11 , 12 and 13. • 

'1 ................................... A 

12 ··································· A 

b = A (3] ................................... 

trendyline



8 "' Fig. 8.1 shows two identical wires, W1 and W2. positioned 5 cm from one another. 
They carry identical currents in the direction indicated. 

-Scm-- -5 cn1-~--8 cm-

(a) 

(b) 

Fig. 8.1 Fig. 8.2 

From Fig. 8.1, identify the <firection of the force which W2 experiences as a 
result of the current in W1. 

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

Fig. 8.2 shows a third wire, W3, , , .. 1g a smalleF.current, being placed 8 cm 
from W2. 

Explain qualitatively the forces on W2 as a result of the currents in W1 and 
W3. (You may make reference to Fig. 8.1) 

...................................................................................................................................... [4] 

12 

Section B 

Answer all the questions from this section. Question 11 has a choice of parts to answer. 

9 Read the article below and answer the following questions. 

The diagram below shows how electricity is transmitted through a national grid 
system to our home using high alternating voltages. 

275kV 
supergrid or 400 kV 

grid system 
132 kV 

25 kV step-up supergr id bulk 
transformer supply point 

grid supply intermediate 
point substation 

33 kV 

220V HOME 

The reason to have a national grid system is to have only a few large power 
stations generating the electricity for all consumers nationwide. 

Electrical energy is generated by power plants and is then sold to end 
consumers by retailers. The electricity distribution networks allow the delive~ 
of the generated electricity to consumers. The rapid industrialization in the 201 

century made electrical transmission lines and grids a critical part of the 
economic infrastructure in most industrialized nations. 

The transmission grid allows large generation facilities such as hydroelectric 
darns, fossil fuel plants, nuclear power plants, etc. run by large public and 
private utility organizations to produce large quantities of energy and then 
deliver it to distribution networks for delivery to retail customers for 
consumption . 

Electricity is usually sent over long distance through a combination of overhead 
power transmission lines and buried cables. 

A transmission grid is made up ·of power stations, transmission circuits, and 
substations. Energy is usually transmitted on the grid with 3-phase alternating 
current (AC). The voltage level on the bulk power transmission system is 
typically between 115000 V and 765000 V. Energy may also be tran~mitted 
using high voltage direct current. 

At the generating plants the energy is produced at a relatively low voltage of up 
to 25 kV, then stepped up by the power station transformer to a higher voltage 
for transmission over long distances to grid exit points (substations). 

trendyline



It is necessary to transmit the electricity at high voltage to reduce the 
percentage of energy lost. For a given amount of power transmitted, a h igher 
voltage reduces the current and resistance losses in the conductor. Long 
distance transmissio'n is typically at voltages of 100 kV and higher. 
Transmission voltages up to 765 kV AC and up to +/-533 kV DC are currently 
used in long-distance overhead transmission lines. 

Source: http :/le n .allexperts .com/g/Phys ics-1358/e lectri c ity-voltane. htm 

(a) 

(b) 

(c) 

Give two reasons why electricity is transmitted at high alternating voltages. 

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

Name the object Y in the system. 

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

It is given that the step-up transformer in the system increases the a.c. 
voltage of 25 kV to 275 kV. 

(i) 

(ii) 

What is its turns ratio? 

turns ratio [1] 

Calculate the current in the secondary coil if the power input to the 
primary coil is 400 W. 
What assumption have you made in this calculation? 

_______ ., .. [2] 

10 

14 

(d ) Suggest one reason why, in a real transformer, the power drawn from th 
supply exceeds the po""f!r dissipated in the secondary circuit. 

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

..................................................................................................................................... r· 
(e) A tnwn is 5.0 km from the nearest electricity substations. Two conductors ar 

used to connect the town to the substation. l;:ach metre length of eac 
conductor has a resistance or 1.2 mn. 

Calculate the power loss in the conductors when the current through them 
40.0 A. 

power loss = ................................... W [: 

fig. 10.1 shows a coil being rotated in a magnetic field between two magnets. 
Fig. 10.2 shows how the vollage between terminal T1 and T2 varies when the coil i 
rotated at a constant speed. 

~ VN Output graph 

~ ~--·. !3,--- x 
I - _____ ,. .. ---· - ----r---<>-.,---

• z 
T1 T2 

Fig. 10.2 

---c=J-
Load 

(a) 

Fig. 10.1 

Complete Fig. 10.1 by showing the necessary connections lo the load an 
indicate the direction of the current. 
I -::.hol '\tn1 u· tir:::rnuinnc 
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(b} 

(c} 

(d} 

.. 
Which points X, Y or z on the output graph in Fig. 10.2 could represent the 
voltage when coil is at the position as shown in Fig.10.1? 
Explain your answer clearly. 

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

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

''''''''''''''''''''''"''''''"'''''''''''''''''''''''''''''''"'''u•o•o•••••••ooooooooo•••••••u•o•••••••••••••••oooooooooooooo,.oo•••••• 

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

oooooooOOl••uoo•o"''"'"'''''''"'"''''''''""'''''''"'''''''''''"'"''''''"''''"''''"'"""'''''"'"''*'*"''''''' ' ''''"'''"* 
(3] 

f 

Explain briefly why the output graph in Fig. 10.2 has such a shape. 

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

........................................................................................... ')., ........................................... . 

'''''''"'''''''''''''''''''''''''''''''"'''''''''''"''''''''''uooooooo1•uoooo•o•o••••-••••••••••••••••••oo••••••••••••••••••••••• 
(2) 

Draw on the same axes )n Fig. 10.3 a new outi:ut graph when the speed of 
rotation of the coil is halved. (2] 

VIV 
original output 

tis 

Fia. 10.3 

11 

16 

Answer on the lined pages at the end of the booklet 

EITHER 

Fig. 11.1 shows a skateboarder of mass 54 kg about to descend a curved ramp in a 
skate park . 

D 

1.6111 
B 

- --··--·-·-·-----··--··-··;: .. :::-: .. __ __,.___-..,,,, ... :::_ .............. ____________________ .. 

Fig. 11.1 

The skateboarder can be assumed to be a rigid body during the motion . 

(a) 

(b) 

(c) 

At which of the points A, B, C or D is the acceleration greatest along the 
track? Explain your choice. · [2] 

The skateboarder is initially at rest. Neglecting the frictional force acting on 
the ramp, calculate the speed of the skateboarder at B, (2) 

The skateboarder has just enough energy to reach D because of friction. The 
total length of the track between A and D is 8.0 m. 

(i) 

(ii) 

Determine the frictional force along the ramp, assuming it to be 
co~~ ~ 

If the skateboarder wants to go back to point A, with what minimum 
speed should he leave point D. [3] 
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Fig. 11 2 illustrates an experiment in which the electrical energy used to produce a 
measured rise in temperature of a liquid can be determined. 

d.c. supply 
0 

voluneter 

stopwatch 

Fig. 11.2 

(a) Define the specific heat capacity of a substance. [1) 

(b) Explain why the heater is usually placed at the bottom of the container. [2) 

(c) 

(d) 

(e) 

(f) 

Explain why the temperature of the liquid will eventually slop increasing even 
though the current is still passing t>irough the healing coil. [2) 

Explain why the specific heat capacity of the liquid calculated will be more 
accurate if the liquid is first cooled to about 5 •c below room temperature 
and the current passed until the temperature is about 5 •c above room 
temperature. [1] 

The power rating obtained from the readings of the ammeter and voltmeter is 
240 W. After 16 min, the rise ir temperature for 6 kg of liquid is 10 •c. 
Calculate the specific heal capacity of the liquid. [2] 

The specific latent heat of vaporisation of the substance is 2.26 x 10
6 

J(kg 
and its specific latent heat of fusion is 3.36 x 10

5 
J/kg. 

Why is the specific latent heat of vaporisation so much higher? [2] 

1b 

................................................................... , ............................................................................................ .. 
·············································································· ···································································••r.••·········· .. 
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roo .... ooo·oooooooooooooooooooooooooo•••••••••••o••••+oo o oooooo•oooooooooooooooo•oooo••oooooooooo•••o•••••••••••o•oooooooooooo•••••••••••••••••••••••••••••o•OOOOIO 

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

'''''"'n••••••••••••••••••••••••oo••••o•o•oooo•ooooooooooooo04•oOOOOOOoOOoooooooooo••••••••o•o•ooooooooooooooooooooo••oooooooooooOooOooooooooooooooooooooooooo••O 

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

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

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

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

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

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

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

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

.......................................................... ~ ....................................................................................................... . 

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

..................................................................................................................................................... ~ ........... .. 

............................................................................................................................................... : ................. .. 

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

................................................................................................................................................................... 
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St. Margaret's Secondary School 

Preliminary Examinations 2010 

Founded 1 B42 

Paper1 

Paper 2 

(a) 

(b) 

Secondary 4 Express 

1 s=-(u+v)t 
2 

o.4o = .:!.(o + so.o)t [11 
2

t=0.010s [1] 

v = u+ at 

80.0=0+a(0.010) [1] 

a= 8000 ml s2 [1] 

C 

A 
A 
D 

D 

C 
A 
C 
D 

2 

80 
leaves bow. 

It 1111 

hits target 

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 tis 

2 marks for correct shape graph with clearly labelled values 
1 mark for correct labelling of graph (leaves bow & hits target) 
1 mark for correct calculation of distance travelled by arrow during flight 
(0.40 m for ace portion; 15.6 m for the 80 mis portion) 

(a) Upward forces at A and 8. [1] 

(b) W =mg= 10.8 X 10 i; 108 N [1] 

(c) J. distance of W from B = (70.0 cos 45 ° ) - 12.0 
= 37.5 cm [1]

Taking moments about the 8,

CM=ACM 
F

A 
x60.b =108x37.5 [1] 

FA =67.5N [1] 

•

Fa= 108- 67.5 = 40.5 N [1] 

3 (a) P = (120 x 1000 x 10) [1] = 1200000 Pa [1]

(b) Pressure increases with depth [1] so a thicker base is needed to withstand
the greater force per unit area at the base. [1]

(c) (i) loss in GPE
mgh 

10 X 100 

gain in KE 
Y, rnv2 

Y,xv2 [1] 
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4 (a) 

(b) 

. 5 (a) 

(b) 

(c) 

(d) 

(Ii) Power generated = 3600 x 10 x 100 x 60% [1] 
= 3600000 x 60% 
= 2160000 w [1) 

The dust are kept in suspension as they are continuously hit by the air 
molecules/particles [1] which are at constant random motion and moving at 
high speeds. [1] 

(i) As the gas is heated, the gas molecules gain K.E/speed up and hit 
the piston with a greater force and more often [1], hence pushing the 
piston outwards. 

(ii) As the piston moves outwards the volume of the gas increases and 
the rate of coll:sion decreases, hence pressure decreases. [1) The 
piston stops moving~hen lne pressure inside equals the pressure 
outside. (1] 

sini 
n= - -

sinr 
' 

1.47 = sin35 
sinr 

i1J 

r =23° [1] 

Both have the same refractive indices [1) therefore the speed of light does 
not change when it reaches the interface and no bending will be observed.[1] 

Incident r"y 

(1) 

Comoll 

7 

8 

4 

(b) The can will be positively charged. [1] The excess electrons will move from 
the can to the earth. [1] 

(c) ' No. [1) As metal rod and the hand are conductors of electricity the electrons 
will flow from the rod to the hand and to ea1111 arnJ lhH rod will be neutral. ['I) 

1 1 1 -=-+-
Rh 20 5 

(a) 5 
=-

20 

R11 =4!1 [1] 

Rr= 2 + 4 = 6 0 [1] 

I,= VT 
RT 

(b) 
12 

6 

=2.0A [1] 

4 Ii= l3 

12 + 13 = 5 12 = 2.0 A 

12 = 0.4 A [1] 
b = 1.6A [1) 

(a) W2experiences a force toward w,. 
Or 
W2experiences a force to the left.[1) 

(b) W2experiences a force of attraction to W1. W2 also experiences a force of 
attraction toward W3• [1] 

Pion•"'"'°' However the force between W2 and W3 is smaller as the distance between 
W2 and Wa Is larger than between W, and W2 and the current in W3 is 
smaller. (1] 

No. [1] 
The incident ray from air can only enter the com oil at max. 90 •. this will give 
a refracted angle= critical angle of com oil. [1] But for total internal reflection 
to occur, the incident angle at P needs to be graater than the critical angle of 
com oil. [11 1 

The net force on W2 is one of attraction toward W 1 (1) 

but the ma~nitude is reduced due to the presence of w3, as compared to the 
force expenenced in Fig. 8.1. (1) 
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10 

(a) 

5 

Since power= voltage x current, a high voltage means a small current 
flows ii the cable, so less power l:>st in the cable as thermal energy. [1] 

Alternating voltages will produce a ,changing magnetic field which is 
needed for a transformer to work. [1 l 

(b) Step-down transformer. [1] 

(c) 

(d) 

(e) 

(a) 

(b) 

(c) 

(d) 

(i) 

(ii) 

. VP 
Tuns ratio= V 

s 
25kV 

275 kV 

11 

Power output 
275000 x Is 

Is 

Turns ratio 1s 1 :11 [1] 

power input 
400 

1.45 x 10·3 A [1] 

Assumption: transformer is 100 % efficient [1] 

Heating effect of the coils 
or 
Heating effect in the soft-iron core due to eddy currents 

Combined resistance= 2 x (5000 x 0.0012)" 12 n [1) 

Power loss = 12R = 402 x 12 (1] = 19200 W [1] 

[1) 

Slip ring5 [1) and carbon brushes [1] correctly drawn and labelled. 
Current is clockwise In coil. [1) 

Point Z [1) · I T "th 
Point x· indicates the max output w1en the coil is at a honzonta pos1 ion w1 
maximum cutting of the magnetic field lines. . . 
Point y indicates no output as the coil is in a vertical pos1t1on whereby there 
is no cutting of magnetic field lines. [1] . . 
When the coil is inclined as shown, there will be _some culling of magnetic 
field lines which is responsible for an output value between the max and 
zero. [1] 

The output graph shows a continuous curve - this is due to the continuous 
turning of the coil. [1) h. · d 
The graph has positive and negative values at allemate ph~se - t 1s ~s ue 
the current changing direction every half cycle as the coil rotates in the 
magnetic field - effect of electromagnetic induction. [1m] 

The peak output value is halved [1} and the period is twice. [1] 

6 

.1ther 

11 (a) A [1], the component of weight along the slope is greatest at A and friction 
has no effects on the skateboarder yet. [1] 

OR 

11 

(b) GPE.., = KEe 
m3h = y, mv2 

2 gh 
2x10x1.8 [1] 

v = 6.0 mis [1] 

(c) (i) Energy lost= mg (1.8-1.6) = 54 x 10 x 0.2 = 108 J [1] 

(ii) 

Frictional Force = Energy lost 
Dist 

108 
8.0 

[1] 

= 13.5 N [1] 

Energy needed at D 
GPEo + KEo 

y. mv2 
0.5 x 54 x v2 

v 

GPE.., +WO, 
= GPE.., +WO, 

GPEA - GPEo +WO, 
108 + 1oa· [2J 

= 2.8 mis [1] 

(a) Thermal energy needed to increase the temperature of 1 kg of the substance 
by 1°C (1K) ' 

(b) So that the liquid can be heated up by convection. [1] 
Hot liquid will expand and become less dense, moves up. Cool liquid on top 
is denser, sinks, to be heated up [1] 

(c) 

(d) 

(e) 

(f) 

• As temperature of liquid rises, more energy is lost to the surroundings. [1] 
Temperature will stop rising when the rate of thermal energy absorbed by 
liquid equals to rate of thermal energy given out to surroundings by the hot 
liquid. [1 ) 

Energy received by surroundings equals to energy given out to surroundings 
[1 J 

Pt=mc0 
240 (16 x 60) = (6) c (10) [1] 
c = 3840 Jl(kg0 c) r11 

In latent heat of vaporization, more energy needed to break liquid bonds and 
move them much further apart. [1] 
Energy also needed to lift molecules into atmosphere (work done against 

trendyline



SUBJECT 

L EVEL 

ST. PATRICK'S SCHOOL 
PRELIM INARY EXAMlNATIONS 2010 

PHYSICS 5058 PAPER 1 3 SEP 2010 

SECONDARY 4 EXPRESS DURATION: 1 HOUR 

INSTRUCTIONS TO CANDIDATES 

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO. 

J 
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Answer Sheet in the spaces provtded On tne Optical Answer Sheet. K la also required thot 
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2. There are Forty (40) que&tions in this paper. Answer ALL questions. 

3. FO< each question there are Four (4) posStble answers (A, 8, C or DJ. ChooH the O ne (1) you 
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otherwise_ 

6. Catc::u&ators may b9 uHd where nec.essary Where numeric.Al answers are not u.act give 
answers to !!)!tt ()) slgnlncant figures 

7. At the end of the exam1nahon. arrange yout answers to Section C In order Tie your Question 
Paper loosely on top of your writing p aper using the string provided. 

a. Submit tho Optical An1wer Sheet and thl1 booklet SEPARATELY at the end of the examination 

This pa~r cottsirts of H prillt~d pag~ including th~ cover page 

SECTION A : (40 marks) 

Each question 1s provided with four possible answers (A, B, C and D). Select the most 
appropriate answer and shade your choice on the Optical Answer Sheet proVlded 

A student tries to find out the thickness of a page of a hardcover story book or about 
two hundred pages. Which one of the following is the most accurate way of 
estimabng the thiekness? 

A Use a micrometer SCfew gauge to measure a single page of the book 
B Use a pair of vernier calipers to measure the book from cover to cover and 

divide by the total number of pages. 
C Use a micrometer to measure the thickness of all the pages of the book and 

divide by half the total number of pages. 
D Use a ruler to measure the thickness of all the pages Of the bool\ and divide 

by the total number of pages. 

Which one of the following statements about the period of a simple pendulum is 
correct? 

A It decreases when the length increases. 
B It does not change when the pendulum is brought up to a vety high 

mountain. 
c It doubles when the length doubles. 
D It Is independent or the mass of the pendulum. 

An object falls freely from rest at point X to the ground at point z. Express the 
distance between Y and Z 1n terms of a. 

t = 0 s x ·-· i a 

t: 1 s y • 
A a 
B 2a ? 
c 10-a 
D 20 - a t = 2 s z • 

4 An astronaut has a mass of 60 kg on Earth He can jump 1 m high on the surface of 
Earth. 

Which of the following statements is correct about the distance he can jump on the 
moon and the corresponding reason? Assume that the acx:eleration due to gravity 
on the moon 1s 1.6 mis'. 

A 
B 
c 
0 

Distance he can jump on moon 
higher than 1 m 
higher than 1 m 
lower than 1m 
lower than 1 m 

Reason 
his mass is less on the moon 
his weight Is less on the moon 
his mass is more on the moon 

his weight is more on the moon 

2 
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Two ice skaters at rest at a skating rink are pushed by a 200 N force exerted by a 
third person as shown in the figure_ As a result, they move together with an 
accelerabon of 1.6 mls2

. If the mass of A is 50 kg, what is the mass of B? 

A 50 kg 

AB 

&~
OON , ~ _ 16 m/, a - _ s ______ ..,. 

gr~~-- ice -~U -
B 62_5 kg c 75kg D 125 kg 

Ten identical steel balls, each of mass 24 g, were ccmpletely immersed in water In a 
measuring cylinder containing 30 cm3 of water. The reading of the water level 
changed to 68 cm3

. 

What Is the density of steel? 

A 0.36g.'cm' B 0.67g/cm3 C 3.64 g.tcm3 D 6.67 g.'cm3 

-: A uniform metre rule is balanced at its midi)Oint P on a pivot. A 1 O N weight is hung 
from the rule at 11Brious positions_ Which moment or force about pomt P •s not 
posstble? 

A ONm B 1Nm C 5Nm 0 IONm 

A load of 9 O N 1s placed on a light rod which is suspended from two Newton meters 
P and Q as shOwn In the figure. The length of the rod is 36 0 cm. 

p ~ Q 

9.0 N 

Which of the following gives the correct readings of both Newton meters? 

A 
B 
c 
0 

Reading of P 
3.0 N 
4.S N 
6.0 l'I 
9.0N 

Reading of Q 
6.0 N 
4.5 N 
3.0 N 
9.0N 

3 

9 

1Cl 

The figures below show the posobon of the centre of gravity of each standing lamina. 
Given that the laminas have the same we1ght. which or the laminas shOwn below is 
the most stable? 

A c 

----~----
B -e---- 0 ---f]-

What are the energy changes 1n hydroelectric power production? 

A electrical -> kinetic ..... potenual 
B electrical ..... potential ..... kinetic 
c kinetic ..... potent1al ..... electrocal 
t> potential ..... kinetic ..... electrical 

A car of mass m has an engine which can dehver power P. Whal is the minimum 
time in which the car can be aocelerated from rest to a speed V? 

A mv+P 
B P+mv 

C m..J + 2P 
0 2P+ m..J 

Water and mercury are placed in either stde of a manometer. Which of the following 
diagrams correctly shows this? (Diagrams are not drawn to scale.) 

waterilll 

mercury f:J.v j 
• >-"'~ 

B c 0 

4 
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13 The figure below shows a simple mercury barometer. 

If the base area of the trough is 1.5 x 10.J m'. find the •orce exerted on the base of 
the barometer (Density ot mercury = 13 600 kg m .J) 

A 1.6x 1o' N 
Et 1.8 x 102 N 

C.. 6.9x 107 N 
o a.ox 10' N 

14 Two flasks are connected via a tap T as shown in the diagram below. One of the 
flasks contalns a gas while the other a vKuum. 

~ 
:-:::::==:· _::i T i---~ ... 

11 -
\ 
\ ; vacuum 

When tap Tis opened, which of the following properties does not change? 

I Temperature, 
II Density • 
Ill PressurE; 
IV Mass 

• IV only c II, Ill and IV only 
s Ill and IV only 0 All of the above 

15 Which statement correctly explains what happens to a used spray paint can 1f It 1s 
thrown into a fire? 

A It will not explode since the rema1 ning paint is not flammable at all. 
B It may explOde as heat from tne lire may cause the remaining paint to 

expand and explode. 
C It Will not explode as the high pressure within the can prevents any 

evaporation of the paint even under extreme heat 
O It may explode as evaporated molecules of the remaining paint may result 1n 

a pressixe too large for the can to handle. 

5 

1S 

17 

Fibre-glass covenngs laid on the floor. walls and ceiling of a house can greatly 
reduce heat lost to the surroundings. Fibre-glass consists of a large amount of fine 
glass fibres. 

Which of the following is/are the reason(s) for this? 

I The specific heat capacity of glass fibres 1s small 
II The glass fibres INl:h trapped air are very poor conductors of heat. 
Ill Fibre-glass reflects heat radiation. 

A lonly C I and II only 
B ll only 0 I and Ill only 

There are two parallel walls facing each otller, INlth one wall hotter than the other. 
Which of the following wil allow heat to be transferred most qu1C1dy from the hotter 
to the cooler wall by radiation? 

A 
B 
c 
0 

Hotter wall 
dull and black 
dull and black 

shiny 
Shiny 

Cooler wan 
dull and blaek 

shiny 
dull and blaek 

Shiny 

18 A student investigates the changes that may take place as wax solidifies. Which of 
the following describes these changes? 

/I. A transfer of energy and a change in temperature. 
B A transfer of energy but no change temperature. 
c No transfer of energy and no change in temperature 
o No transfer of energy but a change in temperature 
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19 Wh1cl1 of the follOINing solids will produce a convection current when placed 1n a 
beaker of water. of density 1 kg/ml. which is at room temperature? 

20 

Density (kg/ml) Temperature (K) 
I 0.6 280 
II 0.6 350 
Ill 1.4 280 
IV 1.4 350 

A IV only c II and Ill only 
B I and IV only D II and IV only 

Julian pours some 95'C water into a cup of instant noodles. The final temperature of 
the mixture is lower than 95'C. Which of the following statements isl are possible 
explanation(s)? 

The temperature of the noodles is lower than that of the hot water. Thus 
energy is absorbed by the noodles. 

II Energy is lost to the surroundings. • 
Ill The mass Of the mixture is larger than the total mass Of the water and the 

noodles. 

A lonly 
B llonly 

C t and II only 
o II and Ill only 

21 The positions of the mercury threads in a thermometer is as shown. 

boiling 
water 

What 1s the distance between each 1 ·c mark on the thermometer? 

A 0.22cm B 0.24cm C 2.0cm o 2.2cm 

7 

22 Two copper cans are filled with boiling water as shovm. One can is lagged with 
cotton wool The temperature of the water in each can is taken every minute. 

hot water 

coppe~n~.(;'!~~~~ 
can 1 can 2 

Which graph best shows the results obtained? 

A c 
ten;:brature(°C) 

' 
room ' ....... can 2 
temp - -------can 1 

O time 

B D 

te~=~ature('C) 

. 
room ' 
temp '\~ ....... ._... can 2 

te~:~rature('C) 

room ' , ,, ..).. 
temp ',__ can 1 

n 2 - --
o time 0 bme 

23 A student is given a thermometer which reads -1' C for ice point and 99° C for the 
steam point He measures the temperature of water before and after heating. Which 
of these is correct? 

A 
B 
c 
D 

First reading 
tootow • 
too high 
too low• 
too high 

Second reading 
too tow. 
too high 
too high 
too low 

Calculated temperature rise 
correct 
too low 
too high 
correct 

8 
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~~ 1lle diagram shows a plane muror QR inclined at 110' to another plane mirror PQ. 

R 

p 

What Is the angle of reflection at mirror QR? 

e so• c so• 0 70° 

z:. The figure below shows parallel rays from a distant obJect and passes through lens 
L1 and L,. 

What are the pnnopal foci of L, and L2? 

A x, and X2 
e x, and x, 

C X2 for bOth lens 
O X,and Xl 

26 Which of the followrng does not change as light passes through the glass window 
pane? 

A direction 

light=:::-.. 
rays-...=::: 

B frequency C velocity 0 wavelength 

9 

27 The following diagram illustrates circular wavefronts radiating from a point source O 

ta 

If the time taken for a wavefront to travel from N to P is 1 O s, and the wavelength of 
the waves is 2 m. the speed of the waves, in mis 1s __ • _--: 

A 0.20 ~ 0.80 c 1.00 0 1.25 

Which of the following applications use gamma rays? 

I detect flaws in metals 
II killing cancer cells. 
Ill radio broadcasting 
IV stenhsing 

A II only c I anCI II only 
B IV only D I, II and Ill only 

29 Which one of the following graphs shows the correct relationship between the 
frequency, f, of an electromagnetic wave and its wavelength, J..? 

A c 

B D 

10 
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30 Judy stands 55 m from a wall and knocks two wooden blocks together. When the 
frequency of knocking is 3 knocks per second, the echo of a knock 1s heard at the 
instant of the next knock. 

What 1s the speed of sound in air? 

A 165 mis B 330 mis c 340m/s D 495 mis 

31 A poSttively Charged rod is brought near two neutral spheres X and Y, which are in 
contact. Y is momentarily earthed. Z is then removed. 

32 

z 
++++ 

What happens to the cnarge distribution on X and Y? 

x y 
A negative neg alive 
8 negative 

' 
positive 

C? positive positive 
D pos1uve negatiVe 

A ptotting compass is placed above a wire. 

M N 

When a current flows from M to N, what direction would the needle In the compass 
point? 

CD CD 8 8 
A B c D 

II 

33 The length and sectional area of a metal wire are 2 m and 5 cm2 respectively. If the 
resistance of this wire is 3 O. whlCh of the following wire made from the same metal 
will have a resistance of 6 0? 

A 
B 
c 
) 

Length Im 
2 
2 
4 
4 

Sectional Area I cm' 
2.5 
10 
2.5 
10 

34 In the circuit below, all resistors are equal 

R 

p R 

-------1 11 
R R 

If airrent at P is 1.0 A, what is the current supplied by the battery? 

A 1.0A lil 2.0A C 2.5A D 3.0A 

35 In whlCh of the following orcu1ts is the lamp hghted? 

A c 

B D 

12 
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36 

l7 

The cost of running a 2 kW heater and two identical light bulbs, rated at 1 oo W 
each, for 4 hours is $ 2.20. Find the cost of running the same heater and three such 
tight bulbs for 2 days, each day for 6 hours. 

A $5 82 IJ $6.90 c $7 18 0 $7.57 

A house-ov.ner replaced a blown fuse for the lights of the house. When the lights 
were switched on, the new fuse also failed T'le house-owner then put in another 
fuse with a higher rating then the pre111ous two Why is this not a sensible thing to 
do? 

A The fuse has already melted be<:ause the raung was too high. 
B Fuses allow the circuit to work only if the rating is exactly right. 
c Using a fuse with too high a rating would cause electric shocks. 
D A fuse with a higher rating might allow the circuit to work, but the fault would 

not be corrected. 

36 Which of the following statements describes an example of induced magnetism? 

ii A bar magnet attracts a piece of soft iron 
a A bar magnet loses its magnetism if 1t is repeatedly dropped. 
C Two North poles repel each other, but a North pole attracts a South pole. 
D A bar magnet, swingiog freely, comes to rest poinbng in a North-South 

dtrectoon. 

39 A multi-turn coil is rotated in a magnetic field Which set Of changes would increase 
the voltage by the greatest amount? 

speed of rotation of number of turns of strength of 
the coil colt magnetic field 

A decrease increase decrease 
B increase decrease decrease 
C': increase. Increase • decrease 
D increase' increase • increase 

13 

40 A time base voltage is applied to the X-plates and the trace of the output voltage 
from a transformer connected to the Y-plates is obtained as shown. 

• What will be the new trace if the time-base os hatved? 

•••• A B c 0 

- End of Paper -
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SECTION A : (50 marks} 

Answer ALL questions in this section. Show your working and write your answers in the 
space provided. 

1 . A lorry, of total mass 3000 kg, was travelling on a road at a constant speed of 
40 mis. The driver sees a wall ahead of him and starts to decelerate his 
vehicle at a constant rate. 

(a) Given that the maximum braking force between the lorry and the road 
surface 1s 0.72 times the weight of the lorry, 

\IJ calculate the maximum braking force, 

Maximum braking force=---~---

(h) the minimum braking distance that the lorry takes to come to rest, 
and 

Minimum braking distance = ___ _,_ _ _ 

(iii) hence, the time which tJ-e lony takes to come to rest. 

T ime=------

{II; Give a possible reason why, ir. reality, the driver takes a longer time to 
stop the lorry than the time calculated in the previous part. 

SL Patrick's School Page 2of18 

I 1 I 

12 I 

11 I 

( 1 l trendyline



2. The figure below shows a kite of mass 3.5 kg flying at a constant speed of 
4 mis In the sky. The force of the wind can be taken as a single force of 75 N 
acting at an angle of 40° to the horizontal. 

(a) Explain why the resultant force on the kite is zero. 

(b) By means of a scaled diagram. find the magnitude o f the air resistance 
acting on the kite. 

Air resistance=-----

3. Two ice cubes. each of mass 0.02 kg, are dropped into a cup of hot tea, 
initially at a temperature of 45 •c. It can be assumed that no heat is lost to the 
surrounding. 
Heat capacity of tea = 900 J/K : 
Specific heat capacity of water " 4200 JlkgK ; 
Specific latent heat of fusion of ice = 336000 Jlkg. 

~ State the energy req~ired to lower the temperature of the tea by 1 ·c. 

Ene~y= ____ _ 

St Patrick's School Page 3of18 

I 1 I 

( 3) 

I 1 I 

(bJ Calculate the final temperature reached by the tea and ice. 

Final temperature = ____ _ 

(c) What mass of ice cube is needed to further reduce the temperature of 
the mixture by 15 °C? 

Mass= ____ _ 

4. The figure below shows a simple hydraulic press. The cross-sectional area of 
the left limb and right limb are 3500 cm2 and 800 cm2 respectively. Take 
atmospheric pressure= 1.0 ><10' Pa, density of water= 1000 kgtm'. density 
of oil = 920 kglm' 

A force of 24 N is applied on the right limb, which is sufficient to raise a heavy 
load on the large piston. 

'~I Calculate the pressure exerted by the small piston on the liquid at A 
and B. 

SL Patrick's School Page 4of 18 

Pressure at A=----

Pressure at B = 

(2) 

[3] 
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(b) What is the max·1roJm load that can be lifteo by this force? 

Maximum load = - [2] 

(c) Explain how your answer to par. (bl will change 'f 

(i) It e cross-sectional areas cf both limbs are doubled. 

(ii) the liquid .n the hydraulic press Is changed to water. 

{rl) Ap'n from the assumption t!iat the iquid is incompressible, state one 
other assumption in performing tre calcu:a;ions for the hydraulic press 
above. 

s. Light enters the core of an optical fibre with refractive index of 1.38 as shown 
in the figure below. The figure is not drawn to scale. 

sheath 

St Palnck"s School Page 5 ol 18 
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(aj Determine the value of 

(I) 9. and 
(fl) J'l. 

9= ___ _ _ 

p 

111) Assuming that the sheath has a refractive index of 1.00, what is the 
minimurr value of an~ le a for total "ntem.:: refraction to take place? 

I 1 I 
(t 1 

a= ( t ) 

Wrtv would it be desirable for the core of the fibre to have a high 
refractive index? 

(i1) State two advantages of using optical fibres rather than copper wires for 
carrying telephone communicatior.s other than the cost inccrred. 

Page 6ol18 
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6. The figure below shows a simple thermocouple connected to a very sensitive 
m'.llivoltmeter. 

L M 

When !Unction L and M are placed inside melting ice and boiling water 
respectively, the millivoltmeter registers a reading of 25 mV. With junction M 
still placed in boiling water, junction L is placed into a beaker of liquid. The 
reading on the millivoltmeter changes to 15 mV. Calculate the temperature of 
the liquid 

Temperature" ____ _ 

·1. A ·sonic tape measure· is used to measure the length of an empty hall. There 
is a time interval of 0.36 s betweer the transmission of a sound pulse, of 
wavelength 1 O mm, and receiving an echo. 

la) Given that the speed of sound in a;r is 340 mis. find the length of the 
hall. 

Length"-----

{b) Explain why this method cannot be used to measure the length of the 
hall if it is not empty. 
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8. 

(cj Can the sound pulse be heard by a human being? Explain your answer. 

An electrostatic generator is used to produce sparks. The belt carries 
negative charges to the dome. making it negatively charged. 

metal 
dome 
negatively _ 
charged 

belt 

metal 
discharge 
ball 

wire connecting rod to base 

(o) Before a spark is produced, the discharge ball becomes positively 
charged. 
Describe and explain the movement of the electrons in the discharge ball 
and the conducting rod as the ball becomes charged. 

1.l>i Mark an X on the diagram, to show where there is the rnost positive 

[2 I 

12 I 

charge on the discharge ball. I 1 I 
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9. The figure below shows a fisherman catching a fish_ His left hand acts as the 
pivot while his right hand exerts a force F to lift the fish above the water 
surface. The fish has a mass of 600 g_ 

The figure below shows a simplified diagram of the one above. 

t 
Ft..----.. 0.4..........._..m ! 

pivot 

1.5 m 

weight of fish 

l'l) Calcu:a'.e tne force, F, exerted by the fisherman. 

f; 

St i>alriclc's School Page 9of16 
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(b) As the fisherman lifts 1..p the fish, he gets into a position similar to that 
shown ir the figure below 

Explain how the new position of the fishing rod affect the size of tt.e 
new fcrce. F', exerted by the fisherman. 

{ii) I' the end of the rod where the fish is hanging is 0.6 m vertically 
above tJ·e horizontal, calculate F'. 

f'; -----
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10. A conductor connected to a d.c. source is suspended from two insulating 
threads and placed between two magnets, as shown in the figure below. 

(a) The switch Is closed. 

(l)· State the direction in which the conductor will move. 

(JI) It was observed that the conductor did not move in the direction it is 
supposed to. Suggest a reason why this is so. 

(Ill) ... Suggest a way to ensure that the conductor moves in the direction 
11 should be moving. 

(b) Describe how the magnets should be repositioned so that the conductor 
moves to the right. 

SI Paltiele"s School Page 11 of18 
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SECTION B : [30 marks] 

Each question is 10 marlls. Answer All quest10ns m this section. Question 13 is an 
EITHER I OR QUESTION. SELECT ONLY ONE PART OF QUESTION 13. Show your 
working and write your answe~ in the writing paper provided 

11. {a) An ex:periment was set up as shown in the figure below. 

200 turns 

A student followed one of the steps of the experimental procedure and 
found that the galvanometer shows a deflection even though a d.c. 
supply was used. He also reafises that when he stopped carrying out th.e 
step, there is no longer any deflection in the galvanometer. 

(i} What was the action which the student dtd to enable the 
galvanometer to have a deflection? [ 1 I 

(ii) Explain why this action results in the galvanometer showing a 
deflection. [ 2 I 
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(b) Another student designed a circuit which indudes a transformer. His 
objective is lo tum on both bulbs when switch S is dosed The a c. 
supply 1s connected in series with bulb Y. The primal) coils I and II eaeh 
have the same number of turns and are wound in opposite d1rect1ons. 
His setup is shown in the figure below. 

(-i) Explain why bulb X does not light up when the switch is closed. 

(ff) State one modification which can be made to the primary coils 

[2] 

which will result in both bulbs lighting up when the switch is closed. [ 1 ] 

(c) High voltage cables are used to transmit electrical energy from the 
power station to the households through 2 transfomers. The power 
station produces electricity at a voltage of 25 kV. The voltage in the 
cable 1s 300 kV while the voltage supplied to the households is 240 V. 
Both transformers are assumed to be ideal. 

High voltage cables 

ECJ \ CJ====i 
Power Transformer A Transformer B Households 
station 

(i) Calculate the tum ratios (primary to secondary) of both 
transformers and state what type of transformers they are. ( 2 ] 

(II) The total resistance of the high voltage cables is 1000 0 and the 
electrical power generated by the power station is 450 kW. 
Calculate the power loss in the high voltage cables. [ 2 J 

SI. Palrle1<'s School Page 13of18 

12. Engineers investigating the performance of a small d.c. motor used in the 
arrangement shown in the front and side View diagrams below. As the output 
shall turns. the thread wraps itself evenly around the shall and the load is 
raised at a constant speed from the noor. 

The following measurements were made during the experiment. 

Diameter of output shaft 
Mass of load 
Height through which load is raised 
Time taken 

7.0mm 
0.50 kg 
2.20m 
sos 

1$.l Calculate each of the following quantities, assuming that tlie thickness of 
the thread can be ignored. 

(i) The number of revolutions of the shall to raise the load through 
2.20m. 

(II) The speed of rotation of the output shaft 1n revolubons per second. 

\Iii) The useful power of the motor. 

liv) The power input 1f the motor has an efficiency of 72%. 

(b) At the instance when the load was raised to a height of 3.5 m, the thread 
snapped. 

{I) State the Principle of Conservation of Energy. 

(Ii) Determine the speed of the load when it crashed onto the floor. 
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(c) -he simple machine has been modified such that a handlebar is useo to 
rotate the shaft to lift the load by holding onto the grip. 

output 
shaft 

thread 

Giving a reason. explain the effect on the force required to rotate the 
shaft when the following modificatiors are made independently. 

(I) Increase the length of the handlebar. 

/1;) Reduce the diameter of the grip. 

School Page 15of18 

(1) 

(1) 

Question 13 is an EITHER I OR question. 
You are to do EITHER Part I OR Part II. 

Either 

13. Part I 

A light-dependent resistor (LDR) is used as part a sensing unit for an alarm 
that will sound when the light intensity Is too low. 

(a) Comment on how the resistance of a LDR changes with different 
intensity of light. [ 1 I 

12.0 V 

:-------------: 
' LDR :--' ip---; 

--------··---· 

To alarm 

INith the rheostat set at ~ the potential difference across the alarm is 
being monitored for 3 minutes. The data collected is shown in the table below. 
It is observed that the alarm starts to sound only from the second minu1e. 

nme/min LOR resistance I Cl 
p.d. across Current flow I A 
alarm/ V 

1 0.48 -
2 8.0 -
3 30 , 

(b) Copy and complete the table above. [ 3 ) 

(t) Explain, in detail, the purpose of the rheostat in the circuit and what 
happens when the resistance of the rheostat is ircreased. [ 2) 
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(P) The LDR has a maximum resistance range of 150 Q while the rheostat 
can be adjusted to have values between 0 - 100 0. 

What is the maximum setting for the rheostat, such that the alarm will 
not be disarmed? [ 3 J 

(e) Why IS 1t not safe to adjust the resistance of the rheostat to a value 
close to zero? [ 1 J 

OR 

13. Part II 

In New Zealand, the hot-air balloon is an aerial ride which uses a helium 
balloon to bring tourists up to the sky. The unladen weight (weight without 
passengers) of the balloon is 4QQJ)J. The speed at which the balloon drifts up 
is controlled by an elastic cableattached to the ground. The balloon is lifted 
by an upthrust due to the density of helium. This upthrust is constant 
throughout the motion of the balloon. 

(a) The figure below shows the speed-time graph of the balloon. Point D 
indicates the bme when the hot-air balloon comes to rest at the peak. 

speed (mis) 

15 . 

10 

5 

A 
0 

B 

... 
50 100 150 200 250 

(II Calculate the maximum height reached by the balloon. 

(II) Determine the initial acceleration of the hot-air balloon. 
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time(s) 
300 

I 2 J 

I 2 J 

(b) The figure below shows a schematic diagram of the balloon. 

(I) By considering the entire balloon and its carriage as a single object. 
copy the diagram below and draw labelled arrows to represent the 
forces acting on the balloon as ~ is moving upwards. [ 1 J 

Elastic cable which attaches 
the balloon to the ground 

{U~ If the tension of the elastic cable is 650 N when the unladen balloon 
is moving up at the time indicated by AB in the speed-lime graph, 
calculate the upthrust of the balloon. [ 2 J 

!ff!) Calculate the tension in the elastic cable when the balloon is 
moving up at constant speed. I 2 I 

{c) Explain the effect on the tension of the elastic cable on a very windy day. [ 1 J 

End of paper 
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Answer for SA2 Physics 4E 2010 

Paper1 

1 

C 
11 

C 
21 

A 
31 
A 

Paper 2 

Section A 

In general. 

2 3 

D D 
12 13 
A D 
22 23 
A A 
32 33 

B A 

no/wrong unit, deduct 1 mark 
wrong sig fig.m deduct 1 mark 

4 
B 
14 

A 
24 

B 
34 
C 

5 6 7 

C D D 
15 16 17 
D B A 
25 26 27 

D B 8 
35 36 37 

C B D 

1. (a} (i} max braking force 0.72 X 3000 X 10 
21600 N 

(ii) 21600 X d 0.5 (3000) (40)2 

d 111 m (ecf) 

8 

C 
18 
B 
28 
A 
38 
A 

Ded1,;ct 1 mark if a negative sign was not used when using 
gradient to find answer. 

(iii) 0.5 (40) (t) 

(b) Reaction lime of the driver 

2. (a) The kite is moving al a constant speed. 
or 

111 
5.55 s (ecf) 

The kite is moving w�h zero acceleration. 

Correct diagram 
Correct arrow for resistance 

Air resistance 59 N 
Accept 57 - 61 N 

9 

A 
19 

B 
29 

D 
39 
D 

10 

D 
20 

C 
30 

B 

40 

A 

[1] 

[1] 
[ 1 ] 

[ 1 ] 

[ 1 ] 

[1] 

[1] 
(1 J 

[1] 

3. (a) 

(b) 

Energy required 

Energy gained by ice 

= 900 J [ 1 J 

Energy lost by tea 
2 ((0.02) (336000) + (0.02) 900 (45 - 0) [11 

(4200) (9 - 0)1 
e 25.3 •c [1] 

(c) Energy gained by new mass of m (336000) + m (4200) (25.3 -
ice 15) 

379260m J [1 J 
Energy lost by mixture 2 (0.02) (4200) (15) + (900) (15) 

16020 J [ 1 ] 
Mass of ice required 16020 / 379260 

0.0422 kg [ 1 ] 

4. {a} Pressure at A 24 

5. 

0.08 

= 300 Pa 
Pressure at B 300 Pa 

(b) Maximum load 300x0.35 

105 Nor 10.5 kg 

I 1 I 
[ 1 l

[1] 

[ 1 I

(c) (i) Tti\'!r� will t>e m1 change. [ 1 l 
This is because a resultant smaller pressure at A due to !he 
increase in area of the small piston will still lead to the same 

, maximum load as the large piston has also twice its original area. [ 1 ] 

(II) There will be no change as water is incompressible as well. 

(d) The assumption is that the weight of the pistons are negligible. 

(a) 

(b) 

or 
There is no air trapped in the liquid. 

(i) 

{ii) 

sin40 
sinO 

e 

p 

C = 

1.38 

27.8" 

62.2" 

. -·( l )sm -
1.38 

46.4" or 46.5" 

[1 J 

[1 I 

[1 J 

[1 l 

l 1 I 

{c) With a high refractive index, the critical angle will be smaller, thus it will 
be easier for total internal reflection to take place. [ 1 Itrendyline
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