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The sections are presented in the same order as in the Student Book, /GCSE Physics 3rd edition, and as in the 2016 
Cambridge International Examinations IGCSE Physics syllabus. All questions have been marked as either Core or 
Extended. At the end of every section, there are longer questions (Exam focus) which aim to introduce students to 
an examination format. 

The Workbook should be used as an additional resource throughout the course alongside the Student Book. The 
·write-in"designisidealforuseinclassbystudentsorforhomework. 
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G) Measurement and motion 

Core 

1 For each quantity, select the correct standard SI unit from the box below. 

gram kilogram millimetre centimetre kilometre second minute hour 

{1] b length ... [1] c time .. 

2 State the number of millimetres in the following measurements: 

a 2cm= ... /1/ b 0.4cm = ... 

c 12cm= /1/ d O.Sm= 

e 1.4m =. /1/ 

3 Convert the following lengths to metres: 

a 1500c.m=-·····-··- /1/ b 150cm=--

c 15cm=- /1/ d 1.Scm= 

4 Write down the fo ll owing numbers as powers of ten with one figure before the decimal point: 

/1/ 

/1/ 

/1/ 

/1/ 

/11 

a 1000 .. _·····--·······-·······--·······-·······--·······-·······--···· fll b 22sooo ...... _ ·--·····-·····-·····-·······-·····-·····-·····-·····- {11 

c 650 = ·-···---·····-··-···-··--···---···----···---···--··-···- {1] d 15 OOO = ··-··- . ---·····---···----···--··-···-··--···---·· {I] 

5 Write down the following numbers in full : 

a 10'= 

C 1.Sx 106= 

{/] b 2.5 X 102 = 

{1] d 3.5 X 101 = .. 

/11 

/1/ 

6 Express the follow ing decima ls as powers of ten with one figure before the decimal point: 

a 0.001 = ·····- {I] b 0.02 = --

C 0.0012 = .... {1] d 0.0102= ... 

7 Write down the following fractions as i powers of ten, ii decimals: 

' _,_ 
100 

b~ i .. ·-·····-····-·····-
1000 

O Photocopyingprohibited 

/1/ 

/1/ 

/1/ 

/11 

/11 

/1/ 
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_3_ 
10000 

d _4_ 
5000 

/1/ 

.................................. ............................ . /1/ 

8 State the following lengths in metres as powers of ten : 

Core 

/1/ 

/1/ 

a Smm= ........................................ m {1] b SOcm= ....................................... m {I] 

c Skm=- ···································· -- ···-m {1] d SOdm= 

e Sµm= ···- {1] f SxlO-'µm= 

9 What is the number of significant figures in each of the following measurements? 

a 1.53m number of significant figures= . 

b 1.60m number of significant figures= ... 

c 2.5 x 104m number of significant figures= ... 

d 3 x 10->m number of significant figures= .. 

e 0.016m number of significant figures= 

f 250m number of significant figures= ... 

10 Round 1.263mto: 

a onesignificantfigure ... 

b two significant figures .... 

c three significant figures . . 

11 A student measures a length of 0.615m using a metre ruler. The smallest division on the 
rulerislmm . 

Is he justified in giving three significant figures? 

12 Calculate the area of a rectangle of length 6.0 cm and width 4.5cm, giving your answer to an 
appropriate number of significant figures . 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 
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1 MEASUREMENT AND MOTION 

13 What is the a rea of a right-angled t riangle of sides 30cm, 40cm, SO cm? 

14 How many bricks of size 5cm x 2cm x 3cm wou ld a chi ld need to bui ld a rectangular block of 
dimensions 15cm x 15cm x 10cm? 

number of bricks= ··-

15 A student records the t ime taken for 20 complete swings of a pendu lum to be 32 seconds. What is 
t he period of the pendu lum? 

peri od'"' .. 

16 A magazine has a thickness of 8mm, a mass of 100g and contai ns 50 pages. Calcu late: 

a the t hickness of a single page 

thickness of a page= .. 

b the mass of a sing le page 

mass of a page = ... 

17 Fi nd the average speed of a jogger who runs 900m in 5 minutes. 

average speed = . 

/2/ 

/2/ 

/1/ 

/1/ 

/1/ 

/2/ 
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Core 

18 Three runners competing in a 1 km race finish the race with these times: 

A 200s B 180s C 230s 

a Whichrunnercameinfirst? . /1/ b Whichrunnercameinlast7 .. /1/ 

c Find the average speed of runner A. 

average speed of runner A= . /2/ 

19 A farmer takes a drive in his tractor. The graph below shows how his distance from the farm varies 
with time. Distance OD= 270m . 

a State how far the tractor travels in time interval: 

i OA ... 

ii AS ... 

iii BC. .. 

/1/ 

/1/ 

/1/ 

b If BC= 3 minutes, what is the speed of the tractor over time interval BC? 

speed over time interval BC= .. ···· -·····-·····-····-·····-·····- /2/ 

20 A woman cycles along a level road a distance of 2.4km in 10 minutes. 

a What is the woman·s average speed? 

average speed '"'--·····--·····--·····--·······--·······-·····--·····-- /2/ 

b The woman does work during her cycle ride. 

Against what force is this work done? /1/ 
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1 MEASUREMENT AND MOTION 

21 Circle t he correct SI un it of density. 

A g/cm> B g/m' C kg/m' D kg/cm' 

22 A block of ice has d imensions 2cm >< 2cm >< 2cm and a mass of 7.36g. Calculate the density 
of t he ice. 

density= 

23 The density of a lum inium is 2.7g/cm' . Calculate : 

a the volume of a sheet of a lu miniu m of mass 108g 

volume=--··· --- ····· -- ····· -- ····· -·······--··· ·· -- ····· -- ····· -- ····· --· cm' 

b t he mass of a sheet of a lumi nium of volume 100cm'. 

··- ··- ····-· ... ·············· -··- ··· 9 

24 A meta l span ner has a mass of 200g . It is lowered into a measuring cylinder of water unt il it is 
completely submerged. The o rigina l level of t he water was 50cm' and t he f inal level is 75cm'. 
Ca lcu late: 

a t he volume of t he metal 

volume= cm' 

/1/ 

/2/ 

/2/ 

/2/ 

/1/ 

O Photocopyingprohibited Cambridge IGCSE Physics Workbook 



Extended 

b the density of the metal. 

density= kg/m' /2/ 

25 The density of ai r is 1.3kg/m1 . What is the mass of air in a room of dimensions3m x4m x 2.Sm? 

mass of a ir= kg /2/ 

Extended 

26 a A bus starts from rest and acce le rates smoothly. After 10sthe bus reaches a speed of Sm/s. 
Ca lcula tetheaccelerationofthebus. 

accele ration= .. /2/ 

b The bus conti nues to travel at Sm/sand t hen decelerates smoothly as it approaches a bus stop. If 
the decelerat ion is 2m/s', find the t ime over which t he bus decelerates before it comes to rest. 

t ime= ·-·······-··-·····--····· -- ····· -- ····· -- ····· --····· -······· --·····- /2/ 

27 A lorry is movi ng with a uniform accele ration of 1.Sm/s'. At a certain time it is t ravelling at a speed 
of 6m/s. Find the speed of the lorry 4s later. 

speed= .. /2/ 
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1 MEASUREMENT AND MOTION 

28 The speed of a skier increases steadily from Sm/s to 20m/s in 60 seconds. Calculate : 

a the average speed of the skier 

average speed = ... 

b the distance travelled by the skier in 60s 

distance= 

c theaccelerationoftheskier. 

acceleration=····--·····--·······-·······-·······-·······-·······-·······-·······-···· 

29 A girl rides her skateboard in a park. The graph below shows how her speed varies over a 
period of time. 

1·1······················~ 

OD= 3 m/s, OA = 20s, AB = 16s, BC= 14s. Find: 

a the speed of girl at time A 

speed=. 

/1/ 

/2/ 

/2/ 

/1/ 
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Extended 

b her acceleration in time interval OA 

acceleration= ·· ·····-·······-·······-·······-·······-·······-·······-- /1/ 

c the distance she travels in time interval AB 

distance in time interval AB = ... /2/ 

d the distance she travels in time interval BC. 

distance in t ime interval BC= ... /3/ 

30 An object fal ls from rest from the top of a high building . Ignore air resistance and take g = 10m/s1
. 

a Find: 

i the velocity of the object after 2 s 

velocity= /1/ 

ii thedistancetheobjectfalls in2s. 

distance=·----·----·----·----·-----------------·---- ·· /2/ 

b Describe the shape of a graph of velocity against time for the object. 

/2/ 
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1 MEASUREMENT AND MOTION 

Exam focus 

Core 

1 The volume of a liquid in a measuring cylinder is O.Sdm'. The liquid is poured into a square tank of 
internal dimensions 10cm"' 10cm"' 10cm. 

a Howfullwillthecontainerbe? 

Circle the correct answer. 

A completely full C 1/ifull D \lifull 

b A brick of dimensions 4cm "3cm" 5cm is then lowered into the tank so that it is completely 
submerged. How far will the water level rise? 

Circle the correct answer. 

A 0.6cm B 1.0cm C 1.5cm D 2cm 

{3] 

{3] 

[Tota/:6] 

2 A woman takes a walk to the local park. The graph below shows how her distance from home varies 
with time. 
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Choose the correct allliwer from the box to the questions a, b and c. 

increasing decreasing 

During the time interval OA, 

i the distance of the woman from O is .... 

ii herspeedis_ 

b During the time interval AB, 

i the distance of the woman from O is .... 

ii herspeedis . 

During the time interval BC, 

i the distance of the woman from O is .. 

ii herspeedis . 

d Over which time interval is her speed greatest? 

Extended 

Extended 

/1/ 

/11 

11/ 

/1/ 

/11 

/l/ 

11/ 

{Tota/: 7] 

3 a The pitch of a micrometer screw gauge is 0.50mm. When the micrometer is used to measure the 
width of a thin sheet of metal, the sere\\' is turned back through four and a half turns from the 
dosed pa<;ition. What is the thicknes.s of the sheet? 

Circle the correct answer. 

A 4.5mm B 4.25mm C 2.25mm D 2.5mm /3/ 
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1 MEASUREMENT AND MOTION 

b A book has 120 pages and a thickness of 8.2mm. The front and back cover of the book are each 
0.5mm thick. How thick is each page? 

thickness: ... {3} 

[Tota/:6] 

4 A man travels to work by car. He travels on local roads and on the motorway. The graph shows how 
his speed varies with time during the journey. 

Choose the correct answer from the box to the questions a, b and c. 

increasing decreasing 

DrningOA, 

i the speed of the car is 

ii theaccelerationofthecaris ... 

b DuringAB, 

i thespeedofthecaris 

ii theaccelerationofthecaris ... 

DrningBC, 

i the speed of the car is . --- ··· -- -··· ---···---···-···· -···---··· ---···--- ··· -- -·· 

ii theaccelerationofthecaris .-.. ··· -

d If BC" 5 minutes and OD" 30m/s, how far does the car travel in time interval BC? 

distance travelled= 

e Over which time interval is the average speed of the car highest? ... 

{1} 

{1} 

{1} 

{1} 

{1} 

{1} 

{2} 

{1} 

[Tota/:9] 
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0 Forces and momentum 

Core 

1 Find the resultant of two forces, SN and SN, acting: 

a in the same direction as each other 

resultant= ..................................................... N /1/ 

b in opposite directions to each other. 

resultant= ............................................... N /1/ 

2 A box is subject to the forces shown in the sketch below. 

a Work out the size and direction of the resultant force on the box. 

resultant force= /2/ 

b State the size and direction of the extra force needed to reduce the resultant to zero. 

extra force .. ... /2/ 

3 Fill in the gaps in the following paragraph : 

lfthereisnoresultant .. . on a body, it remains at 

continues to move at a ............................. speed in a ............................... line. {2] 
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2 FORCES AND MOMENTUM 

4 A skydiver of mass SO kg jumps from a plane. Taking g = 10m/s2
, write down: 

a thewe ightofskydiver . 

b the force due to gravity acti ng on the skydiver_ 

c the resultant force on the skydiver when the a ir resistance is 300N 

resu ltant fo rce= ······--···---·····--·····--·······-·······-·······-·······--···--···· 

d the va lue of t he air resistance after the skydiver·s parachute has opened and t he 

skydiver has reached termina l velocity . . 

5 The Ma rs Rover Cu riosity has a mass of 900kg. Taking t he gravitat ional fi e ld strength to 
be lON/kg on Earth and 4N/kg on Mars, give t he va lue of t he weig ht of t he Rover on: 

/1/ 

/1/ 

/1/ 

/1/ 

a Earth·--···-··-···--···-··-···--···---···--···--···---···--···---···--···---···--···---···--···---···--···--···-··-···--···-··-···--···---···--···--· {1] 

b Mars----·-------·---···--··--··-·-····-····-·-··--··---·---·-------·-------·-------·---·---··--··-·-····-····-·-··--··--···--· {I] 

6 Give the weight of the fol lowing masses. Take the acceleration of free fa ll to be 10m/s1. 

a Amassofl Sghasaweightof N. {I] b A mass of SOg has a we ight of... .. N. {I] 

c Amassof0.3kghasaweightof ...... N. {I] d Amassof3kg hasaweight of ... _N. {I] 

7 On the Earth t he accele ration of free fal l is about 10mls'. On the Moon the acceleration of free fa ll 
is about l.6m/s1 . A man weighs SOON on the Earth. Give his: 

a mass measured on the Moon 

kg /1] 

b weight measured on the Moon 

weight= ··-·······-·······- ....... ···· -······· -·······-·······- ... N /1/ 
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8 A uniform metre rule r is balanced at its midpoi nt . 

a A weight, W, is hung from one end of t he ruler and a load, L, is suspended at a distance 
Xfrom the fulcrum, as shown. 

Fi nd the distance X fo r the beam to be balanced when: 

i L=2W 

ii L=SW 

X =······-

ii i L= 10W 

X= .·--·····--·······-·······-·······-·······-·······-·······-·······-···· 

Core 

/1/ 

/1/ 

/1/ 

b An add itional weight, a lso W, is now suspended at a distance 30cm to t he left of t he fu lcrum. 
Fi nd Xfor the beam to be balanced when: 

i L=2W 

/1/ 

ii L=SW 

X= .... /1/ 
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2 FORCES AND MOMENTUM 

9 Use the following words to fill in the gaps in the paragraph below. 

clockwise direction equals equilibrium forces 

point resultant 

When a number of parallel ......... act on a body it will be in ·· -· ..... when 

(i)the . . of the forces in one direction ... . .. the sum of the forces 

in the opposite .. . . . and (ii)thesum of the . moments about any 

............................ equals the sum of the anticlockwise ............................. about the same point. This 

means that there is··---···--· . -··-···-··--···-· resultant force and no---···-- ··-·-··--···--· turning effect when 

a system is in equilibrium . {5] 

10 A uniform board of length 90cm is pivoted at a hinge at one end. It is kept level by an upward 
vertical force Tapplied at the opposite end. The weight of the board is 6 N. 

~ w,m-f 
I 

a Take moments about the hinge to find Twhen the board is level. 

T= ........... N 

b The hinge exerts an upward force, F, on the board . Equate parallel forces to determine Fwhen 
the board is level. 

F= . 

11 Explain how you wou ld find the centre of mass of a triangular-shaped piece of card. 

/3] 

/2] 

/3] 
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Extended 

12 This question is about the stability of objects. 

a How far can an object be tipped before it topples over? 

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

b State tw o ways in which the stability of a vehicle could be increased . 

Extended 

13 A mass of 0.5kg extends a spring by 10cm. When an unknown mass, M , is hu ng on the spring, the 
extension is 15cm. What is the value of M? 

kg 

/2/ 

/1/ 

14 A force of 10 N extends a spring by 3cm. What will be the extension if a mass of 0.3kg is attached to 
the lower end of the spring? 

Circle the correct answer. 

A 0.9 mm B 1.0mm C 3.0mm D 9.0mm E 10.0mm /1/ 

15 Explain the difference between a scalar and a vector, and give an example of each . 

- -·-------·-------·---·----·---·---·---···--··--··-···-··-··-···-··--··--···--·----·---·-------·-------·-------·---·---···--···-··- [4] 
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2 FORCES AND MOMENTUM 

16 Forces of 4N and 3N act at 90° to each other. Use the parallelogram law to find the magnitude of 
their resultant. 

resultant= .................... N 

17 A mass of 50 kg experiences a force F, to the right and a force F, to the left . 

a lff, =100Nandf, =80N,give: 

i the resultant force on the mass 

force=. 

ii the acceleration of the mass. 

acceleration= .. 

b If F, = F, = SON, give: 

i the resultant force on the mass 

force=. 

ii the acceleration of the mass 

acceleration= 

18 Find the resultant force that produces an acceleration of 4m/s1 in a mass of 15kg. 

resultant force=-···· 

/3] 

/2] 

/2] 

/1] 

/1] 

/1] 
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Extended 

19 A girl whir ls a ball on the end of a string in a vertical circle at a constant speed . 

The velocity of the ball is changing . 

a Explain the difference between speed and velocity. 

b What causes the velocity of the ball to change? 

c When the girl whirls the ball faster and faster, the string breaks when the ball is at its lowest 
point. In which di rection does the ball f ly off? 

20 The momentum of a body of mass m and velocity v is equa l tom x v. Calculate the momentum 
of a 5kg trolley travelling at velocity: 

a 3m/s 

......................................... kgm/s 

b 40m/s 

...................... kgm/s 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

21 An ice hockey puck moves in a straight line with a velocity of Sm/s. It strikes a second ident ical puck, 
which is initially at rest, head-on . The second puck moves off in the same straight line as the first 
puck with a velocity of 4m/s. Calculate the velocity of the first puck after the collision . 

velocity of f irst puck after collision= ... /2/ 
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2 FORCES AND MOMENTUM 

22 A trolley of mass 200kg is travelling north at 2m/s. It collides head-on with a second trolley of 
mass 500kg which is trave ll ing south with a velocity of Sm/sand they remain coupled together. 

a Calculate the velocity of the two trolleys after the collision . 

velocity of trolleys after coll ision=-···· 

b What is the direction of motion of the trolleys after the collision? 

/2] 

/1] 

23 A ball of mass 50g is at rest before being struck by a bat . The collision between bat and ball lasts for 
0.002s and the speed of the ball immediately after it leaves the bat is 20m/s. 

a Calculate the momentum of the ball just after it leaves the bat. 

momentum of ball= /2] 

b What is the impulse acting on the ball dur ing the collision? 

impulse on the ball= /1] 

c Find the steady force which the bat exerts on the ball during the collision. 

force= /1] 
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Exam focus 

Core 
1 The following measurements are obtained when a spring is stretched: 

l stretchingforce/N 

extension/ nun 18 11~ 4.2 

Draw a force/extension graph for the spring. Plot t'xtension on the y-axis and force 
alongther-axis. 

b Mark on your graph: 

i the region over which Hooke"s law holds 

ii the limit of proportionality. 

From the graph, calculate the forct' constant for the spring. 

forceconstant:c ... ··· - ···· ···· - ··· ·· - ... - ·· ..... N/m 

I 

Extended 

/4/ 

/1/ 

/1/ 

/2/ 

{Tota/:8] 

Cambridge IGCSE Physics Workbook Photocopyingprohibited G 



2 FORCES AND MOMENTUM 

Extended 

2 a Calculate the force constant of a spring which is stretched 10cm by a mass of2kg. 

force constant= . . . . N/m 

b The length of an un.stretched spring is 20cm. \\/hen a force ofO.SN is applied to the spring it 
stretches to a total length of 30cm. As.sume Hooke"s law holds. 

Calculate the force constant of the spring. 

force constant= ·--·----···---·----·---··--····-·-··--···---·----·--- N/m 

[2/ 

[2/ 

The spring in part bis now stretched to 40cm. Assuming that Hooke"s law is still obeyed, calculate 
the extension and the force applied. 

i extension of spring= ···· -····· -· [I] 

ii force applied= ·- [1/ 

[Tota/: 6] 

3 A car rounding a bend on a flat road travels in an arc of a circle at a constant speed. 

a \.Vhich of the following is constant? Circle the correct answer. 

A velocityofthecar B accelerationofthecar [I) 

b A force is required to keep the car moving in a circle. 

i In which direction does the force act? .... [I) 

ii What effect does the force have on the car? 

[2/ 
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Extended 

iii What provides the force? 

/1) 

iv If the driver slows down, will the force required to keep the car moving in a circular path 
belargerorsmaller? _ [lJ 

{Tota/:6] 

4 A trestle consists of a plank resting on two supports which exert upward forces of P and Q, as shown. 
The weight of the plank is SON (shown acting through its centre). 

I 
""" 

Take moments about the left support to find the value of Q. 

Q= ·················- ······ ········· -·······- ·· N /2/ 

b Equate parallel forces to find the value of P. 

p,,, . ··· -- ··· ...................... - ·· . N /2/ 

{Tota/:4] 

5 A goUer strikes a stationary golf ball of mass 45 g with a golf club. The golf club is in contact with the 
ball for a time of 0.001 sand exerts a force of 1350 N on it. 

a Calculate the acceleration of the ball during the time it is in contact with the club. 

acceleration= .... /2/ 

b Work out the velocity of the ball just after it is struck. 

velocity= ... /2/ 

Give tw o ways by which the velocity of the golf ball could be increased. 

/2/ 

[Totlll:6] 
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Energy, work, power and 
@ pressure 

• Core 

1 Name the energy transfers which occur in : 

a asteamturbine 

b a generator 

/1/ 

/1] 

2 Explain what is meant by 'renewable' and 'non-renewable' sources of energy. Give two examples of 
each type. 

a Renewable sources of energy 

Example ··-··-···-··-·-··--·----·----·---···---···---···---···-··-···-··-···---···---···---···---···---···---·--··-···-··-·-··--·----·--· 

Example:. /3/ 

b Non-renewable sources of energy 

Example:. 

Example ··--·····--·····--·····--·····--·····--·····--·····--·····--·····--·····--···--·····--·····--·····--·····--·····-- ·--·····--·····--·····--·····-· {3] 

3 Calculate the pressure on a surface when a force of 40N acts on an area of: 

a 4.0m1 b O.Sm1 

pressure""·-··---···-----·---··-·····---···-----···--·· · {1] pressure"' ··----··-···-··----·------···- ··---·------··· --- fl} 

C 0.1m1 d 4.0cm1 

pressure= .. {1] pressure= ... /2/ 
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Core 

4 Calculate the force on each area if a pressure of 20 Pa acts on it. 

a area=2m1 b area= lm> 

force= ... /11 force= . /1/ 

c area= lcm1 d area=O. l cm1 

force=. /2/ force= /2/ 

5 A boy decides to take a walk in some soft snow. Which of the following footwear should he choose 
so that he sinks into the snow the least distance? 

Circle the correct answer. 

A boots of contact area 0.7 m1 

B snow shoes of contact area 1.Sm' 

C skis of contact area 1.0m' 

D ice skates of contact area 5 x 10-•m1 /2/ 

6 In a hydraulic jack a force of 100 N is applied to a piston of surface area 4.0cm'. 

a Calculate the pressure applied to the flu id by the piston. 

pressure=----···--··-·-····-·····--···---···---·----·----···--···· /2/ 

b The flu id transm its the pressure to a la rger piston of surface area 20cm1
. 

i Find the force exerted by the larger piston . 

force= .. /2/ 

ii What weight can be lifted by the jack? 

weight= ··-·····- /1/ 
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3 ENERGY, WORK, POWER AND PRESSURE 

• Extended 

7 A dog pulls a sledge across a flat snowfield for a distance of 500m. The dog exerts a steady 
force of 120 N on the sledge. Calculate the work done. 

work done= ... 

8 A lift ra ises a load of 9000N to a height of 20m in 15 seconds. 

a Calculate the work done. 

work done= 

b Calculate the power of the lift. 

power= ... 

9 When a force of 150N is applied to a piston X. it moves through a distance of 10cm in the 
direction of the force . 

a Find the work done by piston X. 

work done = ·····-·······-·······-·······-·······- .. -·······-·······-·······-·····-

b Another piston, Y, does the same amount of work as piston X in part a . The force on 
piston Y is 750N. How fa r does piston Y move in the direction of the force? 

distance= .. 

10 An electrical appliance has an power input of SOOW. 

a The appliance tra nsfers energy at a rate of 350W. Calculate its efficiency. 

efficiency= 

b What happens to the 'lost· energy"? 

/2/ 

/2/ 

/2/ 

/2/ 

/3/ 

/3/ 

/1/ 
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11 Describe the transfers of energy which occur when : 

a astonefallsfroma cliff 

·--·······--·····--···---·····--·····--·······--·····--·····---···--·······--·····--·····--···- {2] 

b dinner is cooked in a microwave oven 

c a DVD player is operated 

d a hydroelectric power station operates. 

12 Fill in the gaps in the fo llowing sentences. 

Kinet ic .. . -· · ... . . istheenergya body has because of its ... 

m and velocity v has ki netic energy equal to 

/2/ 

/2/ 

/2/ 

. . . . A body of mass 

. . . energy isthe 

energy a body has because of its posit ion or condition. A body of mass m ra ised through a height h 

in a gravitational field of strength g gains potential energy equa l to-------··· --··-·-···· ···-··-·. 

Energy cannot be created or destroyed: it is always . ............... It is constantly being 

transferred from one form to another. /3/ 

13 Calculate the kinet ic energy of a mass of 5kg t ravelling at a velocity of: 

a 6m/s b 12m/s 

k.e . = ........ J {3] k.e. = ...... J /3/ 

14 Taking g = 10 N/kg, work out the potential energy of a mass of 5 kg at a height of: 

a 10m above the ground b 25m above the ground. 

p.e.=-···-···-···-···-J {2] p.e. = ····-···-···-···-· J /2/ 
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3 ENERGY, WORK, POWER AND PRESSURE 

15 What is the velocity of a truck with ki netic energy 2.7kJ and mass 600kg? 

velocity= ···-····· -·····- /3/ 

16 A box of mass 3 kg is d ropped from a height of 5 m. 

a Neglecting ai r resistance, calcu late: 

i the potential energy of the box before it is d ropped 

p.e. = ···---···-··-···-··-···---···---···----·---·----···--··-·- /2/ 

ii the kinetic energy of the box just before it reaches the ground 

k.e. = .. /1/ 

iii the velocity of the box just before it strikes t he ground. 

velocity= ····---···---···--- ··· --·······--·······-·····--····· --·····--···· /3/ 

b What happens to t he kinet ic energy of the box when it str ikes t he ground? 

/2/ 

17 Waterflo=overa dam wall ata rate of 2000kgfs. The dam wall is 10m high. How much power can be 
generated by the fall ing water, if 90% of its potentia l energy can be harnessed to produce electricity? 

power generated = --···---···---···---···--· . -··-···-··--···---·----·---· /3/ 
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Extended 

18 A swimming pool conta ins water to a depth of 3m. What is the difference in water pressure 
between the top and bottom of the pool? Take the density of the water to be 1.0 >< 1 O' kglm'. 

pressure difference= .-

Exam focus 

Core 

1 Write down two advantages and two disadvantages of using the following as sources of energy for 
electricity generation. 

solar energy 

i advantages: 

ii disadvantages: ... 

b nuclear energy 

i advantages: .. 

ii disadvantages 

wind energy 

/3/ 

/2/ 

/2/ 

[2/ 

[2/ 

i advantages: .···-·····-·······-·····-·······-·····-·······-·····-·······-·····- .. ··--·····-·······-·····-·······-·····-·······-·····-·······-·····-···- [2] 

ii disadvantages: ... 

/2/ 

d gas-fired power statiollll 

i advantages: ._. [2/ 

ii disadvantages 

/2/ 

[Total: 16] 
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3 ENERGY, WORK, POWER AND PRESSURE 

Exte nded 

2 Two identical ropes are attached to either end of a beam of mass 60kg. 

a \\That is the tension, T, in each rope when they support the beam horizontally above the ground? 

{2/ 

b How much work is done if the beam is raised vertically by I.Sm? 

workdonec: . {2/ 

c How much power is needed to raise the beam I.Sm in 3 seconds? 

powerc: {2/ 

[Tota/: 6] 

3 a A cyclist freewheels (without pedalling) from rest down a hill. Explain the energy 
changes which occur during her descent. 

b On reaching level ground the cyclist pedals along a straight road with a constant speed of 
12m/ s . U she experiences a resistive force, F, of SN, which acts in the opposite direction to 
that in which she is travelling, work out the amount of energy she uses against Fin I second. 

energy used= ... 

{3/ 

{2/ 
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Extended 

F then increases to 7.5 N. Calculate the cyclist"s new speed, if she maintains the same rate of 
working as in part b . 

i rate of working "' .... 

ii speed"' .... 

4 A ball of mass 60g is projected vertically upwards from ground level with an initial velocity of 
30m/s. Neglect the effect of air resistance on the motion of the ball. Determine: 

a the initial kinetic energy of the ball 

initialk.e. = . 

b the initial potential energy of the ball 

c the potential energy of ball when it reaches its greatest height 

d the greatest height reached by the ball. 

greatest height"' ·--·····-·······-···· 

/1) 

/1/ 

{Tota/:8] 

/3/ 

/1) 

/1/ 

/1/ 

[Tota/:7] 
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@ Thermal physics 

Core 

1 Write down the state of matter - gas, liquid or solid - in which the molecules are: 

a leastdenselypacked ... 

b ordered in a regular pattern 

c moving at high speed over large distances 

d moving about over small distances ·· -·······-

e vibrating to and fro about a fixed point .. 

2 Write down the state of matter - solid, liquid or gas - which : 

a is highly compressible· ···· -

b has a definite shape 

c flov.seasily. __ 

3 Some smoke particles are allowed to drift into a glass box which contains air. The box is then 
sealed and illuminated. The random motion of the smoke particles in the box is viewed through 
a microscope. 

a Explain the random motion of the smoke particles. 

b The box is heated so that the temperature of the air it contains rises. How does the rise in 
temperature affect the motion of the smoke particles? 

4 Use the kinetic theory to explain how a gas exerts a pressure on the walls of its container. 

/1/ 

/1/ 

/1/ 

/1/ 

/1] 

/1/ 

/1/ 

/1/ 

/3/ 

/1/ 

/2/ 
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Core 

5 The air in a closed container is heated . 

a How does the air pressure inside the container change when the temperature rises? 

·····--·······--·····--·····--·····---···--·······--·····--·····--·····--·······--·····--···---·····--·--·······--·····--·····---···--·······--·····--·--···- {1] 

b Explain your answer to a in terms of the kinetic theory. 

·····--·····---·····--·····--·····---···---·····--·····--·····--·····--·······--·····--···---·····--·····---·····--·····--·····-- ·--·······--·····--·····--···- {3] 

6 The volume of a gas remains constant when it is heated in a closed container. 

Circle two of the following statements that are false . 

A The pressure of the gas will increase. 

B The average kinetic energy of the molecules w ill decrease. 

C The molecules will hit the walls of the container more often . 

D The number of molecules will increase. 

E The molecules will move in all directions. 

7 A fixed mass of gas is heated in a container which maintains it at constant pressure. 

Circle two of the following statements that are true. 

A The volume of the gas will decrease. 

B The volume of the gas will increase. 

C The average kinetic energy of the molecules w ill increase. 

D The number of molecules will decrease . 

E The molecules will hit the walls of the container more often . 

8 Explain how a bimetallic strip can be used in a thermostat. 

/2/ 

/2/ 

··--·--···---·---·----·---·---·----·---···---·--··-·-··-·-··-···-··-·-··-·-··--·---···---·----·---·---·----·---·---·---·----·---···---·--·· {4] 
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4 THERMAL PHYSICS 

9 On the Celsius scale of temperature, what is the value of: 

a the lower fixed point /11 b the upper fixed point? 

10 Different physica l properties may be used to construct a thermometer. 

a Give two examples of such physical properties. 

b Name two ways in which the physical property shou ld vary with temperature. 

c What type of thermometer would you use to measure a high, rapidly changing temperature? 

11 The following amounts of energy in joules are needed to raise the temperature of 1 kg of 
different materials, A, B, C and D, by 1 ' C: 

A 4000 B 960 C 450 D 390 

a Which material has the highest specific heat capacity? ... 

b What is the thermal capacity of 2kg of substance C7 

thermal capacity= .. 

/1/ 

/2/ 

/2/ 

/1] 

/1/ 

/1/ 

12 Passive solar houses are energy efficient bui ldings designed to trap and store sunlight in the winter. 
They often include an internal feature of a brick or concrete wall close to a window. Explain why. 

/2/ 

13 A hot stone is dropped into a bucket of cold water. Circle the statement that is untrue. 

A Heat flows from the stone to the water. 

B Heat flows from the water to the stone. 

C The average kinetic energy of the molecules in the water increases. 

D The stone and the water reach a common temperature. 

E The internal energy of the stone decreases. /1/ 
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14 State the meaning of: 

a meltingpoint 

b boiling point 

15 Which of these materials would you choose to use for the following applications? 

A wood B glass C steel D fibreglass E cardboard 

a a cooking pot 

b the handleofasaucepan ... 

c acontainerforatake-awaypizza. 

d roof insulation for your home 

16 Describe an experiment to show the difference between a good and a bad conductor 
of thermal energy. 

17 Explain why a metal object at room temperature feels cold compared to a plastic object 
at the same temperature. 

18 Circle one of the following statements that is incorrect. 

A hot air rises B cold air sinks 

C cold air is less dense D hot air is less dense 

Core 

/2/ 

/2/ 

/1/ 

/11 

/1/ 

/1/ 

/4/ 

/2/ 

/1/ 
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4 THERMAL PHYSICS 

19 In a household with four family members who li ke to take freq uent hot showers, would you 
place an immersion heater at the top or bottom of their hot water tank? Explai n you r choice. 

·-·---·---···--···--·····-··-·····-···-·····-··-·····--···--···---·------···---·---···---···--···---·---···--···--- ···-··-·-··-·-··-···-··-·-··- ··-···---· [3] 

20 Circle the one correct answer below. 

Convection takes place in: 

A only solids B only liq ui ds C only gases 

D gases and liquids E liquids and solids [1] 

21 Circle the one correct answer below. 

We feel the heat from a coal fi re by: 

A convection B conduction C expansion D rad iation /1/ 

22 These are features of a vacuum flas k: 

A double-walled glass container C silvered glass surfaces 

B vacu um D metal container 

Which of the above featu res reduces heat t ransfer by: 

a both conduction and convection .. /1/ b radiation . /1/ 

23 To what part of the electromagnetic spectrum does the thermal rad iation trapped 

in a greenhouse belong? . /1/ 

24 Use the following words to fill in the spaces in the paragraph below. 

electromagnetic energy fluid higher lower radiat ion temperature thermal 

Conduction is the transfer of .. energy throug h matter from places of 

. . . . . . . . . temperature to places of ............... temperature without movement 

of the matter as a whole. Convection is the transfer of thermal ......................... ···· -···· through a flu id 

from places of higher . to places of lower tem perature by movement of the 

.... In ... ... , thermal energy is transferred from one place to another 

by means of .. . .. waves; no medium is required. /4/ 
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Extended 

Extended 

25 A f ixed mass of gas occupies a volume of 200cm' at a temperature of 27 "C and a pressure of 
1 atmosphere. If t he temperatu re is kept constant, f ind: 

a t he volume occupied when the pressure is halved 

volume= 

b the volume occupied when t he pressure is doubled. 

volume= 

26 A f ixed mass of gas occupies a volume of 100cm' at a pressure of 2 x 10'Pa. The temperature 
of t he gas is kept constant. Find: 

a the pressu re when the volume is doubled 

pressure= ····-- ····· -······· -- ·······-····· -- ·· ··· ---···--- ···---··· ---···· 

b the pressu re when the volume is ha lved. 

pressure= . 

27 Temperature is a measure of the average kinetic energy of molecu les in a body. 

a State w hat happens to the molecules in a so li d w hen the temperature rises. 

/1/ 

/1/ 

/1/ 

/1/ 

·-·---·---···--···---·---···---·---··· --···-- ··· ---·---···---·---·---···---·---·---···---·---···---·---·---···---·---·---···--···---·-··- {2] 

b For a given rise in temperature would a gas, a liquid or a sol id expand the most7 

/1/ 
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4 THERMAL PHYSICS 

28 A cup of coffee is heated in a microwave oven. The mass of the liquid is 70g and its specific heat 
capacity is 4000J/kg ' C. Calculate the energy needed to raise the temperature of the coffee by 60"C. 

energy required= ................................................ J /3/ 

29 A 150W immersion heater is used to heat 500g of water in an insulated container. It takes 9 minutes 
and 20 seconds to raise the temperature of the water from 20 "C to 60 ' C. Calculate the specific heat 
capacity of the water. 

specific heat capacity of water = ... 

30 In each of a and b, circle one statement that is incorrect. 

a During melting : 

A the temperature remains constant 

B the average kinetic energy of the molecules increases 

C the potential energy of the molecules increases 

D latent heat of fusion is absorbed . 

b During solidification : 

A the temperature of the material increases 

B the average kinetic energy of the molecules remains constant 

C the potential energy of the molecules decreases 

D latent heat of fusion is given out . 

31 How much thermal energy is needed to change SOg of ice at O' C to water at O"C? Take the 
specific latent heat of fusion of ice to be 340.Vg . 

thermal energy needed= .. 

/4/ 

/1/ 

/1/ 

/2/ 
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32 How much thermal energy is needed to raise the temperature of SOg of water at 0°c to 
100"C7 Take the specific heat capacity of water to be 4.2J/g "C. 

thermal energy needed= ... 

Extended 

/2/ 

33 Calculate the thermal energy needed to change 50g of water at 100*( to 50g of steam at 100 "C. 
Take the specific latent heat of vaporisation of steam to be 2300J/g . 

thermal energy needed= ... 

34 Using your answers to questions 31, 32 and 33, find the total amount of thermal energy 
needed to change SOg of ice at 0°c to SOg of steam at 100°c. 

total thermal energy needed= ... 

/2/ 

/2/ 

35 In an experiment to measure the specific latent heat of fusion of ice, 40g of melted ice was collected 
when an immersion heater supplied 13600J of energy to ice at 0°c. If no thermal energy was 
exchanged with the surroundings, calcu late the specific latent heat of fusion of ice. 

specific latent heat of fusion of ice = /2/ 

36 A freezer changes 150g of water at O"Cto ice at o •c. 

a How much thermal energy is given out7 Take the specific latent heat of fusion of ice to be 340J/g. 

thermal energy given out= /2/ 

b If it takes 5 minutes to freeze the ice in a, at what rate is the freezer working? 

rate of working= /2/ 
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4 THERMAL PHYSICS 

37 It takes 92 kJ of energy to change 40g of water at 1oo •c to steam . Calculate the specific latent heat 
of vaporisation of steam . 

specific latent heat of vaporisation= .. /2/ 

38 This question is about evaporation. 

a Use kinetic theory to explain why a liquid cools when evaporation from its surface occurs. 

···--···-··-·····-·····-·····--···--···--···---···--···--···---···--···---···--···--···---···--···--···--·····-·····-· ·-··-···--···--···-··-·····-·····-·····-- · {4] 

b Name two factors that increase the rate of evaporation of a liqu id . 

1 -----·----···--·····-····-·····---·----···----·----···-····-·-··---·----·----···----···-····-··--···----·----···----···-··-···-··--···--· 

/2/ 

c Explain the difference between evaporation and boiling. 

/4/ 

39 Circle the statement that is incorrect. During condensat ion: 

A latent heat of vaporisation is given out 

B latent heat of fusion is absorbed 

C the potential energy of the molecules decreases 

D the temperature remains constant /1/ 

40 This question is about radiation. 

a Two copper blocks are immersed in hot water until they reach the same temperature. The blocks 
are identical except that block A is painted black and block B has a shiny surface. When the two 
blocks are removed from the hot water and placed well separated on a wooden board, which 
block cools faster? Explain your answer. 

/2/ 
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Extended 

b Expla inwhy: 

i shi ny a luminium fo il is sometimes placed beh ind centra l heating radiators 

/1/ 

ii it is cooler to wear a w hi te T-shirt than a black one on a hot day. 

/1/ 

Exam focus 

Core 

1 Air is a poor conductor of thermal energy but a good insulator. 

a Give three everyday examples of the use of trapped air to provide insulation. 

1 ·-···- ·· ·······-- ··---·----·--------·--- ··--·······-·· -- ···---------------···-- ····- ····-- ··---·---···----···---·--- ··--····-·-

(3/ 

b Why is using trapped air for insulation more effective than using air alone? 

· - ····· - ·· [1] 

[Totlll:4] 

Extended 

2 An alcohol-in-glass thermometer is to be calibrated in °C. 

Explain how to determine: 

the lower fixed point 

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

ii the upper fixed point. 

b The positions of the liquid surface in the capillary tube of the thermometer are marked for 
temperatures of 0°C and 100°C. The distance behveen the hvo marks is 10cm. 

/2/ 

At room temperature the liquid surface lies betv.·een the 0 °C and l00°C marks and is 2.5cm away 
from the 0°C mark. What is the room temperature? 

room temperature .... 11/ 
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4 THERMAL PHYSICS 

If a wider capi1lal')' tube was used, would: 

the distance between fixed points be larger or smaller? .... 

ii the sensitivity of the thermometer be greater or less? ····-

3 Describe an experiment to measure the specific heat capacity of an aluminium block. 

[I) 

[1/ 

[Tota/:7] 

[Tota/:8] 

4 An ice cube of mass m is dropped into 4CXJg of water at Z5°C. When the ice has completely melted, 
the water temperature has fallen to l5 °C. The specific heat capacity of water is 4.2J/ g °C and the 
specific latent heat of ice is 340J/ g . 

Assuming that no thermal energy is exchanged with the surroundings, complete the following 
equations and use them to calculate the mass, m, of the ice cube. 

a Thermalenergylostbywater falling from25°C to l5 °C = ... 

b Thermal energy needed to melt ice cube of mass mat 0°C = 

[2/ 

... [2] 
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Extended 

c Thermal energy needed to raise temperature of melted ice from 0°C to 15°C"' 

[2/ 

Since energy is conserved, 

to tal energy gained by ice cube"' energy lost by ·· - . --·····---··· -··- ··· ····--···---····· -- ····· ---···--·······-- ····· -- ·· [1] 

f Hence calculate th e mass of the ice cu be. 

mass of ice cube, m "'. [3/ 

[Total: 11] 

5 This question is about conduction. 

Use kinetic theory to explain how thermal energy is transferred through a solid object. 

/4/ 

b Vvhy are poor electrical conductors also poor thermal conductors? 

[Total:SJ 
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@ Properties of waves 

Core 

1 Explain the difference between a transverse and a longitudinal wave. 

/4] 

2 The sketch shows a displacement-distance graph of a wave at a particular instant. 

Label a crest, a trough, the amplitude and the wavelength. /4] 

3 A wave crest passes a particular point every 1110th of a second. What is the frequency of the wave? 

frequency= ·--·····---···---···---·····--·····--·····--·····--·····--·····-Hz /1] 

4 A heart rate is timed at 72 beats a minute. What is the frequency of the heart rate? 

frequency= .. ... Hz /2] 

5 The lines drawn represent the crests of water waves in a ripple tank. 

gene,ator 

The distance occupied by 6 waves is 36cm. The frequency of the wave generator is 5 Hz. 
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Core 

Find: 

a the wavelength of the waves b the frequency of the waves 

wavelength = /1/ frequency= ····-··-·····---·····---·····---

c the speed of the waves d thetimetakentotravel9.6m. 

wave speed = ··- /2/ time taken= ··-···················-····-····-· · 

6 When a water wave enters shallower water its speed changes from 10 m/s to 5 m/s. What changes 

a thefrequency . 

b the wavelength 

c the direction of travel? 

/1/ 

/2/ 

/1/ 

/1/ 

·-·---·---·---···--···--··--··-·-··-···-··-··-···-··-·-··--··--···--·----·---·---·----·---·---·----·---·---·----·---·---·---···--···-··- {1] 

7 Use some of the following words to fill in the gaps in the paragraph below. 

after beam before direction diverging faster 

lines slower ray wider 

Light travels in straight ······-···-·····- . In diagrams a ray is used to represent the 

in which the light is travelling. A ........................... is drawn as a straight line w ith an arrow on it. 

A .......... .. of light consists of many rays which may be parallel, . ......... .. .... .. or converging . 

A diverging beam spreads out, while a converging beam becomes .... . . Light travels 

much ............... than sound -we see a lightning flash .............. we hear the corresponding 

sound of the thunder. /4/ 
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5 PROPERTIES OF WAVES 

8 Sketch light rays in the following types of beam: 

a parallel b converging c diverging 

{1] {1] {I] 

9 Circle the correct statement. The image in a pinhole camera becomes larger if: 

A the camera is shorter 

B the camera is longer 

C the pinhole is smaller 

D the pinhole is larger /1/ 

10 A ray of light is reflected from a plane mirror as shown . 

a Label the plane mirror, the incident ray, the normal to the mirror, the reflected ray, 
the angle of incidence, i, and the ang le of reflection, r. {3] 

b Use a protractor to measure: 

i the angle of incidence, i = 

ii the angle of reflection, r = ··---···---···---···---···--· 

G) Photocopying prohibited 

/1/ 

/1/ 
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11 In each of the following diagrams: 

\ 

/ / 
a draw in the normal to the plane mirror at the point the light ray strikes it 

b mark on the angle of incidence, i 

c draw in the reflected ray. 

Core 

/3/ 

/3/ 

/3/ 
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5 PROPERTIES OF WAVES 

12 Two plane mirrors, AB and BC, are set up at right angles. 
ON is normal to the mirror AB . A ray of light XO is incident 
on AB as shown. It is reflected at mirror AB and then travels 
on to mirror BC, where it is again reflected . 

a On the diagram, continue the ray XO to show the path it takes after reflect ion at each mirror. {2] 

b Write down the following values: 

i angle of incidence at mirror AB = .. 

ii angle of reflect ion at mirror AB = 

iii angle of incidence at mirror BC .... 

iv angle of reflect ion at mirror BC'"' .. 

c What do you notice about the path of the reflected ray7 

/1/ 

/ 1] 

/1/ 

/1/ 

/1/ 

13 Two plane mirrors are set at 45° to each other. A ray of lig ht is incident at 45° on one of t he mirrors. 

a Make a sketch of the path of the ray showing how it is reflected from each mirror. 

b Write down the following values: 

i angle of reflect ion at first mirror= ... 

ii angle of incidence at second mi rror= .... 

14 Circle two statements that are false. 

The image in a plane mirror is: 

A as far behind the mirror as the object is in front 

C real 

E latera lly inverted 

G) Photocopying prohibited 

B larger than the object 

D virtual 

F uprig ht 

/2/ 

/1/ 

/1/ 

/2/ 
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15 Explain what is meant by a ·real · image. 

16 Two light rays, OP and OQ, from a point object, 0, are incident on a plane mirror. 

o" 

a Draw the normals to the mirror at the points of contact of the rays, and draw the 
reflected rays. Use dotted lines to extend the reflected rays behind the mirror to 

Core 

/2/ 

locate and mark the position of the image, I. {4] 

b ls the image real orvirtualL. {1] 

c What can you say about the distance of the image from the mirror? 

··---·---.. ·--···--···---.. ·-··-·-··-·-··-···-··-·-··-.. ···- .. ·---···-- .. ·-- .. ·---·---.. ·-- .. ·---·---.. ·-- .. ·---·---.. ·-- .. ·---·---.. ·-- .. ·--···--·· {1] 

17 A girl is standing O.Sm away from a plane mirror. 

a How far away is the girl from her image in the mirror? 

distance from image=-····· -····· - /1/ 

b How far must the girl walk away from the mirror to be 3m from her image? 

distance walked= ... /1/ 

18 Explain what is meant by the term ' lateral inversion '. 

/2/ 
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5 PROPERTIES OF WAVES 

19 A boy looks at the ref lection of his dig ital watch in a plane mi rror and t hi nks the time is 10:11. 

What isthecorrecttime7 . 

20 The letter N is refl ected in a plane mirro r. Sketch the image. 

21 What happens to a ray of light when it passes from ai r into a different materia l, 
such asglassor water? 

22 Use t he following words to fill in the spaces in t he paragraph below. 

away from denser norma l normally optica lly towards 

A ray of light is bent . the normal when it enters an optically 

/2/ 

/2/ 

/2/ 

medium and ...................... the ....................... when it enters an ..................... less dense 

medium. When a ray st ri kes a surface···--- ·· ··· ····--··---·----· it is not refracted. /31 

23 Which d iagram shows the ray of lig ht refracted correctly? 

glass 

/1/ 

24 When sunlight falls on a t riangular glass prism a band of colours (called a spectrum) is obtained. 

a Explai n why. 

/2/ 
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Core 

b Write down the colours of the spectrum, in order of dim inishing wavelength. 

···-·····--···--·····-·····--···--·····-·····--···--·····-·····--···--·····-·····--···--·····-·····--···--·····--···-- --·····--···--·····-·····--···--·····-·······- {3] 

c Sketch the path of red and blue rays of light through the prism . 

\ 
\ 

d Is the red or the blue ray refracted most? ... 

e What does the term 'monochromatic· mean? 

/3/ 

/1/ 

·········--··--··--··---·---·---·----------·--------------------·---·---·---··-··- {I] 

25 Explain what is meant by ·total internal ref lection·. 

/3/ 

26 Use the following words to fill in the spaces in the paragraph below. 

focus parallel principal refract ed thin top undeviated 

The image of an object formed by a .. . converging lens can be found by drawing 

of the following three rays: 

a ray from the top of the object·---···---···---···---···-··- to the principal axis of the lens which is 

refracted through the principal .. 

a ray from the top of the object which passes .................... .. through the optical 

·-----·--··-·-····-···--- . , C, of the lens 

a ray from the . of the object through the principa l focus, 

which is ................ paralleltothe ................... axisofthe lens. /5/ 
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5 PROPERTIES OF WAVES 

27 An object is placed 15 cm from a converging lens of focal length 12 cm. What form will the 
image take? 

Circle one of the following: 

A virtual,erectand larger B real, inverted and smaller 

C real, inverted and the same size D real, inverted and larger /I/ 

28 How could you estimate the focal length of a converging lens? 

··---···--···---···--···--·····--···--·····--···--···---···--···---···--···---···--···--·····--···--·····--···--···---···--···-··-···--···-··-···--···--·····--· {2] 

29 A small lamp is placed at the principal focus of a converging lens. What type of beam will be 

produced by the lens? . /I/ 

30 This question is about electromagnetic waves. 

a Name four properties that are common to all types of electromagnetic wave. 

b What type of electromagnetic wave is used in : 

i intruderalarms ... 

ii cooking . 

iii detecting broken bones 

/4/ 

/1/ 

/I/ 

··--···--· {I] 

iv remote controllers for TVs ·--·-····--···---·----·----·----···--··-·-····-·-··--·----·-----·----·---···--··-···-··-····--· {I] 

v luggage screening at airports·---···---·-------·---·---·---···--···--··--··-·-··-·-····-····-·-··--··--···--···---·--· [I] 

vi mobile phones? .·-··-···-··-···---·····-- ·--·····--·····--·····--·····--·····--·····--·····---···---···---···---···-··-···-··-·····--·····-· {I] 

31 Which of the waves in the box below: 

a has the longest wavelength. 

b has the highest frequency. 

c is the most penetrating? 

infrared light blue light X-rays radio waves 

- Photocopyingprohibited 

/1/ 

/I/ 

/I/ 
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32 What is the risk associated with and a precaution that can be taken when : 

a using a mobile phone ... 

b taking a medical X-ray photograph? ... 

Extended 

33 Light travels at a speed of 3 x 1o• m1s in air. Calculate the speed of light in : 

a glass of refractive index3/2 b water of refractive index 413 . 

speed of light in glass= ... {3] speed of light in water= 

34 An optical fibre is made of glass of refractive index 1.5. Sketch the path of a ray that 
undergoes total internal reflection in the optical fibre . 

opticalfib,e 

35 Water has a critical angle of 49•. 

Extended 

/3/ 

/2/ 

. ... {3] 

/2/ 

a Sketch what happens to a ray of light incident on a water/air boundary at the critical angle. 

/2/ 
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5 PROPERTIES OF WAVES 

b Calculate the refract ive index of water us ing the equation n = 1/sinc. 

refract ive index= ····-

36 The critica l angle for light travelling in a certain liquid is 52°. Calculate the refractive 
index of the liquid . 

refractive index= 

37 Two converging lenses are available, with focal lengths of 5cm and 50cm. Which lens would 
you choose for use as a magnifying glass? 

/2] 

/2] 

· ·---···--···--···--·····-··-·····-···-·····-··-·····--···--···--···---···--···---·- --···---···--···---·---···--···--· ·-·····-··-···--···-··-·-··-·····-···---· {I] 

38 Identify the following waves as transverse or long itudinal : 

a sound ... 

b red light 

c X-rays .... . ·--·····--·····--·····--

d water·--·--------·----·---···--··-·-····-·····--···-------

e rad io ·-··-···----·----·----·----·----·--··-···-··-·-··--·--

f ultrasonic_····· ··--·······-·····--·····--·····--·····--

39Thespeed of lig ht in air is3 x 10"m/s. 

/1} 

/1] 

/1] 

/1] 

/1] 

/1] 

a Calculate the wavelength in air of violet light of freq uency 7.5 x 1014 Hz. 

wavelength of violet light= . /2] 
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Extended 

b Ca lculate the wavelength in air of red light of frequency 4 .3 x 10"Hz. 

wavelength of red light= .. 

c Circle the one of t he following that does not change when red light enters glass. 

A speed 

B frequency 

C wavelength 

40 A sound wave has a wavelength of 20cm and a speed of 330 m/s. 

a Ca lcu late the frequency of the sound wave. 

frequency of wave= ... 

b State a typica l va lue for a sound wave of: 

i audible frequency 

ii ultrasonicfrequency . 

41 If 8 seconds elapse between a lightning f lash and t he clap of thunder, how far away is the storm? 
(Sound travels at 330 m/s.) 

d istance of storm= ·····- ····························-·· km 

Exam focus 

Core 

1 In a ripple tank experiment, straight waves are incident on a barrier with a gap. 

-- - -

/2/ 

/1/ 

/2/ 

/1/ 

/1/ 

/3/ 
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5 PROPERTIES OF WAVES 

On the diagrams on page 57, draw the wave pattern after the waves pass through: 

a a gap that i.s narrow compared with the wavelength 

b a gap that i.s wide compared with the wavelength. 

2 Right-angled glass prisms A and Bare made of glass that has a critical angle of 42°. 

Complete the path of the rays through prisms A and B. 

b Name an instrument that would use prisms in orientation: 

i A 

ii B 

{3} 

{3} 

[Tota/:61 

{5} 

{1} 

{2} 

[Total:BJ 

3 Draw a half-size ray diagram to locate the image of an object placed on the principal axis, 10cm from 
the optical centre of a thin converging lens of focal length 5cm. 

Mark the position of the principal foci, optical centre, object and image on your diagram. [41 

b How far from the lens is the image formed? .... [IJ 

c What is the size of the image compared to that of the object? . [IJ 

[Tota/:61 
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4 Sailors on a ship hear the echo of their foghorn from a cliff, 3s after it sounded. 

a Uthe sound travels at 330m/s, workout the distance of the ship from the cliff. 

distance of ship from cliff"' .. 

b Uthe ship moves 165m towards the cliff, what will be the time interval between the 
sounding of the foghorn and its echo reaching the ship? 

time interval= ... 

5 1he speed of sound in air is 330m/s. 

a How far does a sound travel in air ina time intervalof3ms? 

distance= 

Extended 

/3/ 

/3/ 

[Tota/:6] 

/2/ 

b Sound takes0.15ms to travel down an iron bar oflength0.9m. Find the speed of sound in iron. 

speed' ···· /2/ 

Describe an experiment to determine the speed of sound in air. /4/ 

{Tota/:8] 
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5 PROPERTIES OF WAVES 

Exte nded 

6 A ray of light is incident at 45° on mirror Ml. It is reflected and strikes a second mirror M2. M2 lies 
parallel to Ml. 

Continue the path of the ray on the diagram to show how it is reflected from M2. [4] 

b For your diagram in part ;i. , write down: 

the angle of reflection at M2 "' .... [1/ 

ii the type of instmment in which this arrangement of mirrors could be used. 

(1/ 

iii \'vhat advantage would the iru.tmment have if the separation of Ml and M2 was increased? 

[1/ 

Circle two of the following statements that are true. 

The image in a plane mirror is: 

A as fur behind the mirror as the object is in front B smaller than the object 

C real D virtual E inverted (2/ 

[Tota/:9] 
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Extended 

7 A ray of light is incident as shown on a parallel-sided glass block. 

Draw the normal to the block at the point X. Sketch the path of the ray through the block and 
out the other side. Mark the angle of incidence, i, and the angle of refraction, r, on the diagram. 

gla,;s 

/4/ 

b \'vhat can you say about the direction of the ray when it leaves the block? 

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

If the angle of incidence is 30° and the refractive index of the glass block is 1.5, calculate 
the angle of refraction at X. 

angle of refraction = -·---- ··· ---··· - ·· -···- ·· - ···---··· --- ··· --- ··· ----·--- ·· /4/ 

{Total: IOJ 
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5 PROPERTIES OF WAVES 

8 A small insect is viewed with a magnifying glass of focal length4cm. The insect is 2cm from the lens. 

a Draw a ray diagram to locate the image of the insect. 

b What is the distance, v, of the image from the lens? 

c Is the image real or virtual? 

9 A laser directs a narrow beam of light along a radius of a semicircular glass block of refractive 
index 1.5, as shown. 

a The light is not refracted when it enters the glass at P because: 

b Draw in the normal at Q and measure the angle of incidence, i, at Q. 

[5/ 

[1/ 

[I) 

[Tota/:7] 

[1/ 

[2/ 
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Calculate the critical angle for the glass, using the equation: 

sine = (sinn9CJ') 

where n is the refractive index of the glass. 

critical angle= ..... ···· -······· -·······-·······-·······-·· ··· 

d Draw in the path of the ray after it reaches Q. 

10 Two musical notes X and Y are represented by the following waveforms. 

Which of X and Y has: 

i the higher frequency .... 

ii the longer wavelength . 

iii theloudersoW1d? .... 

Cambridge IGCSE Physics Workbook 

Extended 

/3/ 

/2/ 

{Tota/: 8] 

/1/ 

/1/ 

/1/ 
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5 PROPERTIES OF WAVES 

b Explain what is meant by ·compression· and 'rarefaction· in a solmd wave. 

{3] 

If the distance between two consecutive compres.sions of a sound a wave is 0.85m and the speed of 
smmd in the medium is 340m/s, calculate the following: 

i wavelength"' .... {1] 

ii frequency= /2) 

[Tota/:9] 

11 In a medical ultrasound imaging system, ultrasonic pulses from a transducer placed on the patient's 
skin are reflected from an internal organ. The pulses travel at 1400m/s through the body. There is a 
40µs time delay between the transmitted and reflected pulse arriving back at the transducer. 

a How deep inside the body is the reflecting organ? 

b State the relationship between the speed, frequency and wavelength of a wave. 

c Workout the wavelength of ultrasonic waves of frequency lO"Hz travelling at 140'Jm/s. 

wavelength"' 

{4] 

{I] 

/2) 

[Tota/:7] 
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@ Electricity and magnetism 

Core 

1 Fill in the gaps in the sentences below using the following words: 

demagnetised permanent pole repel soft south steel 

A bar magnet has a north·-·---·---·---·-- and a ·--·---------·· pole. Like poles-··-····· ··· -··- ...... and unl ike 

poles .............. Magnetic materials, such as iron, which are easily magnetised and easily 

, are termed . Hard magnetic materials, such as 

used in ..... magnets. 

2 The magnetic field around a bar magnet can be visualised as magnetic field lines. 

a Describe an experiment which can be used to find the pattern of field lines around a 
bar magnet. 

/4/ 

/3/ 
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6 ELECTRICITY AND MAGNETISM 

b Sketch the pattern of magnetic field lines around a bar magnet, marking on N and S poles. 

3 Circle two of the following materials that a magnet would not attract. 

A iron 

B aluminium 

C steel 

D copper 

4 Give two ways by which a magnet could be made from a steel bar. 

5 When the following charges are brought close together, do they attract or repel each other? 

b - - ·········································· -······························- ··········· 

6 Explain in terms of electron movement what happens when a Perspex rod is charged 
positively by being rubbed with a cloth. 

7 Draw a circuit diagram containing a battery, an ammeter and two lamps which are connected 
in a series, b parallel. 

On each diagram mark with an arrow the direction of conventional current, and place the 
ammeter so that it measures the total current from the battery. 

/3] 

/2] 

/2] 

/1] 

/1] 

/1] 

/2] 
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Core 

a Seriescircu it b Parallel circuit 

/4] 

8 Explain the d ifferen ce between alternating current (a .c.) and direct current (d .c.). 

9 A certa in type of lamp reaches its fu ll brightness when a 12V battery is connected across it. What 
can you say about the brightness of such lamps when : 

a a 12V battery is connected across two of the lamps connected in series 

/4] 

/4] 

· ··--·······-·······-·······--·····--·····--·······-·······--·····--·····--·······-·······-·······--·····--·····--·······-·······--·····--·--·······-·······-·······--·····- {1] 

b a 12V battery is connected across two of the lamps connected in parallel 

/1] 

c a 6V battery is connected across two of the lamps connected in parallel? 

·················-·····- ····· - ·····- ···· - ····· - ····· - ··················- ····· - ·····-····-····· {1] 

10 This question is about electrical resistance. 

a Write down the relat ionship between potential d ifference, current and resistance . 

·-·----·--····-····--·----·----·--------·---·····-····-·····--···--------·---·-----·--····-····--··---·----·----·----·--- ··-····-···- {2] 

b Describe an experiment to determine the resistance of a wire using a voltmeter 
and an ammeter. 

/4] 
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6 ELECTRICITY AND MAGNETISM 

11 What is the p.d. across a 40 resistor when there is a current of 0.3 A in it? 

p.d. across resistor = ·---···---···---···---···---·····--·····--·····---···---···-

12 There is a current of 2A in a lamp when a p.d of 12V is applied across it. Calculate the 
resistance of the lamp. 

resistance of the lamp= ······-·······-·······-·······-·······-·······-·······-·······-·······-···· 

13 A p.d. of 1.5V is applied across a resistor of 50. Calculate the current in the resistor. 

current in the resistor= 

14 A p.d . of 1.5V is applied across two resistors of value 60 and 90 connected in series. 

Calculate: 

a the total resistance b the current 

/1/ 

/2/ 

/2/ 

total resistance= .·--··-···-··--···----···----···-- {2] current= ···----···----···--··-···-··--···----·· {2} 

c the p.d. across the 60 resistor d the p.d. acrossthe90resistor. 

p.d . across 60 resistor= {2] p.d . across 90 resistor= /2/ 

15 Circle the statement that isfalseforaseriescircuit. 

A The current at every point is the same. 

B The sum of the p.d.s across each component equals the total p.d. across the supply. 

C The combined resistance of the resistors is less than the sum of the individual resistors. 

D A complete circuit is needed for there to be a current. /1/ 
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Core 

16 Circle the statement that is incorrect for an e lectrical appl iance. 

A A fuse protects the appl iance. B A fuse shou ld be placed in the live wire. 

C A fuse should be placed in the neutral wi re. D The meta l case shou ld be earthed . 

17 Give two examples of: 

a in put transducers b output tra nsducers. 

/2/ 

18 A light-dependent resistor (LDR) in series with a resistor is used in a potential divider across a d.c. 
supp ly t o operate a re lay and a bell as shown . 

relay 

When lig ht falls on the LDR, its res istance and t he p.d. across it fa ll. 

a State w hat happens to the followi ng: 

i the p.d. across R, when light falls on the LDR 

ii the relay, when the p.d. across it reaches its operating p.d. 

ii i the bell, when the re lay reaches its operating p.d. when light falls on the LDR. 

b Suggest a use for the ci rcuit . 

/1/ 

/2/ 

/1/ 

/1/ 

/1/ 

·-·········-···············-·········--····················-····························-··········-··················-··································-··············-·······-···-····················· /1/ 
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6 ELECTRICITY AND MAGNETISM 

• Extended 

19 Expla in why: 

a met als a re good e lectrica l conductors 

.................... ..... .... ..... ......... ......... ............... ......... ......... ..... .... ..... ......... ......... ............... .................. ..... .... ..... ......... ......... ............... ......... .......... m 

b plast ics a re good e lectrica l insu lators . 

............................................................................................................................................................................................................................ m 

20 A posit ively cha rged rod is brought near to a negatively charged e lectroscope and is t he n 
removed w ithout touching it . What happens to the leaf of t he e lectroscope? 

Circle the correct answer. 

The leaf of the e lectroscope: 

A rises more and stays at that defl ection 

B rises more a nd then returns to its previous def lection 

C fa lls and stays at t hat deflect ion 

D fa lls and returns t o its previous deflection 

21 Make a sketch showing the e lectric f ield lines: 

a between two oppositely charged pa ra lle l metal plates 

b a round a small isolated posit ive point charge. 

/1/ 

/3/ 

/3/ 
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Extended 

22 The current in a circuit is SA. Workout how much charge passes any point in the circuit in: 

a 4seconds 

charge= .. 

b 2 minutes 

charge=···--·····-····-·····--···---·----···---···---···--· 

23 Find the current in a circuit when: 

a 30C of charge flows past a point in a circuit in 1 Ss 

b 60C of charge flows in 1 minute. 

24 Circle the statement that is false for an electric circuit. 

A Conventional current flows in a circuit from the positive terminal of a supply to the negative 
terminal. 

B A complete circuit is needed for current to flow. 

C Electrons flow in the same direction as the conventional current. 

D Electrons flow in the opposite direction to the conventional current. 

/2/ 

/2/ 

/2/ 

/2/ 

/1/ 
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6 ELECTRICITY AND MAGNETISM 

25 A potentia l d ivider ci rcuit is shown below. 

------, 
------1 

v, 

_____ _l 

a Circle the correct answer. 

The ratio~ of t he p.d.s across the two resistors R, and R, is g iven by: 
v, 

A R, +R, B ~ 
R, 

c~ 
R, 

D _1_ 
R, 

b If R, = 50, R, = 150 and V, + V, = 10V, ca lculate i V, and ii V, 

i v, = . /2/ ii V,= 

26 The p.d . across a device is 6V. How much e lectrical energy does it convert to other forms when: 

a a charge of 0.5C passes t hrough it b the current is 3A for 20s? 

energy= ····--·······--·······--·······-· {2] energy=···--·······--·······--·······--·······--···· 

/1/ 

/2/ 

/3/ 

27 A battery supplies 48J of energy to a device in 10 seconds. If the p.d. across the device is 12V, calculate: 

a the charge fl owi ng t hrough the device in the 10 seconds 

cha rge= ... /2/ 

b the cu rrent in the device. 

/2/ 
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28 A number of 1.SV cells are available. 

a How could you produce a 6V battery from them? 

·--·····--·····-·····--·····--···--···---···--·····--·····-·····--·····-·····--·····--···-- ·--···--·····--·····--···--···--·····--·····--···--·····--···--·····- {2] 

b How much electrical energy will the 6V battery supply when it drives 2C around a complete circuit? 

electrica l energy=·----·---··--····-····--··---·------------·---··-

29 Write down the name and symbol of the unit used to measure the following . 

a charge 

c e.m.f . . 

e resistance . 

/1/ 

/1/ 

/1/ 

b current_ 

d potential difference. 

30 A p.d. of 6V is applied across two resistors of value 40 and 120 connected in parallel . 

Calculate: 

a the total resistance 

total resistance= .. 

b the current from the battery 

current from battery=-···--·······- ·--·····--·····--·····--·····--·····-·······--···-

c thecurrentinthe40resistor 

current in 4 n resistor = ···--·····-- . --·······-·······-·······-·······-·······-·······-···· 

d the current in the 120 resistor 

current in 12 0 resistor= . 

/2/ 

/11 

. .. . {1] 

/4/ 

/2/ 

/2/ 

/2/ 
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6 ELECTRICITY AND MAGNETISM 

31 Sketch how the current varies with the p.d. across: 

a an ohmic conductor b a filament lamp. 

/3/ 

32 State how the resistance varies with current in: 

a an ohmic conductor ... 

b afilament lamp .. 

33 State how the resistance of a wire changes if: 

/31 

/1/ 

/1/ 

a its length is doubled-------·----------·---------·----·---·----·--··--··--··-·- ··-····- ····-·····--··--··--·----·--· [I] 

b its length is ha lved-···--·······-··-·····--­

c its cross-sectional area is halved 

d its cross-sectiona l area is doubled .. 

34 Circle the statement that is false fora parallel circuit. 

A The current from the source equals the sum of the currents in each branch. 

B The p.d. across each component is less than the total p.d . across the supply. 

C The combined resistance of resistors is less than that of the resistors individually. 

D A complete circuit is needed for there to be a current. 

35 Sketch the f-V curve for a semiconductor diode . 

36 A washing machine is rated at 10A, 240V. Work out: 

a the power of the wash ing machine 

power=······-·······-·······-·······- ··--·······-·······-·······-·······-···· 

/1/ 

/1/ 

/1/ 

/1/ 

/3/ 

/2/ 
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Extended 

b the energy suppl ied to the washing machine in 40 minutes. 

energy supplied= /2/ 

37 A 2 kW heater is connected to a 250V supply. Work out: 

a the energy supplied to the heater when it is switched on fo r 2 hours 

energy supplied= ·- /2/ 

b the current in the heate r. 

/2/ 

38 The cu rrent in a resistor of 8000 is O.SA. If all the e lectrica l energy is t ransferred to thermal energy 
in the res istor.workout: 

a the rate of production of thermal energy 

rate of production of therma l energy= ·-·······- ······· -····· ··-· /2/ 

b the thermal energy produced in the resistor in 5 minutes 

thermal energy produced= . /2/ 

39 Should a 3A or a 13A fuse be used fo r a 600Welectric motor connected to a 240Vsupply7 

size of fuse= /2/ 
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6 ELECTRICITY AND MAGNETISM 

40 Four appl iances are plugged into a power board wh ich is protected by a 13A fuse and connected to 
a 240Vsupply. The appliances a re rated at 1.SkW, 1.0kW, SOOW and 300W. 

How many of the appl iances can be turned on together w ithout the fuse bl owing? 

Circle the correct answer. 

A 1 • 2 C 3 D4 

41 Explain why a semiconductor diode ca n be used as a rect if ie r. 

42 Explain the difference between analogue and digital voltages. 

43 State w hether the follow ing devices a re analogue or digit a l. 

a a variable resistor . 

c a logic gate ... 

/1] 

/1] 

44 Logic gates a re used in d igital electron ics. 

a Give the symbol fo r a NOT gate. 

b aswitch . 

d a variable potential divider ... 

b Describe the funct ion of a NOT gate in digita l electronics. 

45 Give the symbols for the following log ic gates. 

a OR /1] b NOR 

c AND / 1] d NAND 

/3] 

/3] 

/2] 

/1] 

/1] 

/1] 

/2] 

/ 1] 

/1] 
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Extended 

46 The t ruth table for an AND gate is g iven below. 

What will be the output when: 

a one of the inputs is high 

b both inputs are high? ... 

47 The control system shown in the block d iagram is to be used to switch on a heater when 
it is light and the temperature drops too low. Complete the diagram w ith the name of 
a su itable logic gate. 

temperatu,e 

, .. 

Exam focu s 

Core 

1 lhis question is about the hazards of electr icity. 

Suggest two checks you could make to reduce the risk of receiving an electric shock from an old 
electrical appliance. 

/1/ 

/1/ 

/2/ 

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

b Why is the severity of an electric shock increased by damp conditions? 

/2/ 
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6 ELECTRICITY AND MAGNETISM 

c \.Vhatcausesawiretooverheat? 

d \.Vhat purpose does a fuse serve in a circuit? 

Extended 

2 20 party lights are connected in parallel and operated by a 24 V power supply. 

a Explain why it is preferable to connect party lights in parallel rather than in series. 

b If each light has a resistance of 800, work out: 

i the current in each lamp 

ii the total current drawn from the power supply 

total current from supply = -·---·----···--·····-····-·-··--···----·---·----·----··· 

iii the total current drawn from the power supply if one lamp fails 

total current if one lamp fails=- ···· 

3 A p.d. of 9 Vis applied across a potential divider circuit containing a thermistor, R,, and a fixed 
resistor, R..,. 

[2] 

[2] 

[Total:SJ 

[2] 

[2] 

[2] 

[2] 
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Extended 

a Find the current in the circuit and the values of thep.d .sacross R, and R, when R, = 180 and R,"' 120. 

i current= 

ii p.d.acrossR,"'-··---·-----------·----···--··-·-

iii p.dacrossR.,= ··················-·····-·····-·····-····-·····-·····-·····-···· 

b Find the current in the circuit and the values of the p.d.s across R, and R., when R, = 33fl 
andR,"" 12fl. 

i current= 

ii p.d.acrossR,= ·--···-- ·· -····-·-··--·----·---- ·----·----·----·--·· 

iii p .dacrossR.,"" ··-····-·····-·····-·····-

How does the p.d. across the thermistor change as its resistance increases? 

[2/ 

/1/ 

[2/ 

[2/ 

/1/ 

[2/ 

·····- [IJ 

[Total: 13] 

4 A p.d. of 6V is connected across a poten tial divider consisting of a light-dependent resis tor (LOR) 
anda resistor R. 

If the resistance of the LOR decreases, what happens to: 

i the current in the circuit ... 

ii thep.d. acrossR -···--- ····· --- ··· ----····· -··-·····--- ····· --- ··· --- ····· ---

iii the p .d . across the LOR? 

11/ 

11/ 

[l/ 

b If R = ton, what v.,jll be the resistance of the LOR when the p .d . across it is 3.SV? 

resistance of LOR= ... [4/ 

[Tota/: 7] 
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(j) Electromagnetic effects 

Core 

1 Circle the correct answer. 

An e.m.f. is induced in a conductor when it: 

A moves parallel to magnetic field lines 

B moves across magnetic fie ld lines 

C is at rest in a magneticfield. 

2 Explain why e lectrical energy is distributed around the country using a.c. rather than d.c. 

3 Circle the correct answer. 

The main funct ion of a step-up transformer is to: 

A increase power 

B increasecurrent 

C increasevoltage 

D decrease resistance of a circuit. 

4 240V a.c. is applied to the primary coi l of a transformer which has 600 turns. The secondary 
coil has30turns. 

a Work out the p.d. across the secondary coil. 

p.d . across secondary=--·····-·······--

b State the type of transformer. _ 

/1/ 

/2/ 

/1/ 

/3/ 

/1/ 
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5 An electromagnet is constructed by winding a solenoid on a soft iron core. Give two ways 
by which the strength of the electromagnet cou ld be increased. 

6 Sketch the field around a current-carrying straight wire, showing the direction of the 
current and of the field li nes. 

7 A straight, current-carrying wire is placed between the poles of a magnet as shown. 

a In which direction does the wire move?-·-··--···---···----·----·---···--

b In which direction does the wire move when: 

Extended 

/2/ 

/31 

/II 

i the current direction is reversed {1] 

ii the magnetic fie ld direction is reversed? ···---···-··-···-··-···---···---···---···---···---···---····· {I] 

• Extended 

8 A bar magnet is moved in and out of a coil that is connected to a sensitive centre-zero meter, as shown. 
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7 ELECTROMAGNETIC EFFECTS 

The meter needle swings to the left when the magnet is moving towards the coil. State how the 
needle behaves when the bar magnet: 

a is at rest inside the coil ... 

b is moving back out of the coil .. 

c moves more quickly towards the coil 

d is at rest and the coil is moved away from the magnet 

9 A straight wire is moved upwards through a horizontal magnetic field . Mark on the sketch the 
direction in which current will flow in the wire if it is connected to a complete circuit. 

10 A bar magnet is moved towards a coil of wire connected to a meter, as shown. 

-~ 
An e.m.f. is induced in the coil and current flows in the circuit making the coil act like a 
magnet. What will be the polarity of the end of the coil nearest the magnet when the N pole 
of the magnet: 

a approaches the coil ·--·---·····-··-···-··-·····--···---···---···---···---···--·· 

b is pulled back from the coil ·····-·······-·······-·······--·····--·····--·····--··. __ 

c is at rest and the coil is moved towards the magnet?·-

11 When a coil is rotated in a magnetic field an e.m.f. is generated . 

Circle the incorrect answer. 

The size of the induced e.m .f . increases as: 

A the speed of the coil increases 

B the number of turns on the coil decreases 

C the strength of the magnetic field increases. 

/1] 

/1/ 

/2/ 

/2/ 

/2/ 

/1/ 

/1/ 

/1/ 

/1/ 
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12 Electricity t ransmission lines deliver SO kW of power to the consumer at a voltage of 
400000V. The res istance of the t ransmission lines is 150. 

a What isthecurrentinthetransmissionl ines? 

b What is the rate of loss of energy from the transmission lines? 

rate of energy loss= .. 

13 Give two ways by which a bar magnet can be demagnetised. 

14 The pattern of magnetic field lines in and around a solenoid is shown below. 

a A soleno id, like a bar magnet, has a Nanda S pole. 

Extended 

/2/ 

/2/ 

/2/ 

i Is posit ion A or B nearest to the S pole of the solenoid? {1 J 

ii How could the polarity of the solenoid be reversed? .. {1] 

iii In which direction would the N pole of a plotting compass point if placed at A7 .. {1] 

b State where the magnetic field is: 

i strong 

Cambridge IGCSE Physics Workbook 

/1/ 

/1/ 
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7 ELECTROMAGNETIC EFFECTS 

15 The current in the primary of a step-down transformer is 0.1 SA. The input to the primary is 240V 
and the output from the secondary is 12 V. 

What size current can be drawn from the secondary if the transformer is: 

a 100% efficient in transferring power 

secondary current= 

b 90% efficient in transferring power? 

secondary current= 

16 Circle the correct answer. 

Cathode rays consist of: 

A light rays emitted by a fluorescent screen B beams of fast moving electrons 

C beams of ions DX-rays 

17 List four properties of cathode rays. 

/3] 

/2] 

/1] 

/4] 

18 A high-speed electron beam enters a region of uniform electric field, produced by a p.d. applied to 
two parallel metal plates, as shown . 

r 
L 

In which direction are the electrons deflected? /1} 
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Extended 

19 A high-speed e lectron beam enters a region of uniform magnetic field, as shown . 

magr.eticfield 

illir,gintopage + + 

In which direction are the electrons deflected? 

Exam focus 

Core 

1 The diagram represents a relay when it is switched off. 

What will cause the relay to switch on? .... 

/1/ 

--·---·-------·-------·----·---·----·-- ··-- ·· -·- ········· -·- ··-- ·· --·----·-------·-------·-------·--- ··· -- ··-- ·· -·- ·· -·- [11 

b What role does the soft iron core play in the n>lay? 

/2/ 

What happens at X when the relay is switched on? ... 

/2/ 

d Give a reason for using a relay . .. 

/2/ 

[Totlll: lJ 
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7 ELECTROMAGNETIC EFFECTS 

2 An electromagnet, P, is used to lift some scrap iron. The table shows the maximum load that can be 
lifted when there are different currents in the electromagnet. 

a Draw a load/current graph with current along the x-axis and load along the y-axis. 

b Is your graph linear? . [1] c Whatcurrentisneededtoliftaloadof30N? ... 

d What maximum load could be lifted by a current of l.Z5A? 

A second electromagnet, Q has the same design as electromagnet P but has twice the number 
of turns on the coil. What advantages would electromagnet Q have over electromagnet P? 

{4/ 

{1/ 

{1/ 

.................................................................................................................................................................................................................... {1/ 

[Tota/:8] 

Extended 

3 The diagram shows a simple generator. 
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Extended 

a Explain the function of the slip rings. 

/1/ 

b Sketch the voltage output of the generator against time for one revolution of the coil. 

/3/ 

c \Viii the coil be horizontal or vertical when the induced voltage is a maximum? 

/1/ 

d What type of current would there be in a circuit connected to the brushes? 

11/ 

[Tota/:6] 

4 In a d.c. electric motor a current-carrying coil attached to a corrunutator is mounted between the 
poles of a magnet. The coil experiences a couple. 

brush bn.rsh 
(fr<:ed) (fl"<:ed) 

rnmmutalot 
(rotates with coil) 

Explain the effect of the couple on the coil. 

b How could the size of the couple on the coil be increased? 

c What effect would increasing the couple on the coil have? 

Cambridge IGCSE Physics Workbook 

11/ 

/3/ 

/1/ 
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7 ELECTROMAGNETIC EFFECTS 

d What is the function of the commutator? 

·····························- ····· - ····· - ·····-·····- ············-·····- ····· - ····· - ····································- ····· - ····· - ·····-············- ····· - · {2] 

5 Vvhen 2S0Va.c. is applied to the primary coil of a step-up transformer, the output from the 
secondary coil is HXXJV. The current in the primary is 0.8Aand there are 100 turns on 
the primary coil. 

a Work out the munber of turns on the secondary coil. 

number of turns on secondary"' 

b Evaluate the power input to the transformer. 

power input= ······-·······-·······-·······-·······-·······-······· -·······-···· 

If no energy were lost in the transformer, what would be the current in the secondary coil? 

current in secondary coil= .. 

d What effect does the resistance of the coil windings haw on the efficiency of a transformer? 

[Tota/:7] 

[3/ 

[2/ 

[3/ 

········- ·····-·····- ·····-····-·········-· [I] 

[Tota/:9] 
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@ Atomic physics 

Core 

1 State which of the following radiations: 

a-particles ~-particles y- rays 

a causes most ionisation 

b ca uses least ionisation 

c is most penetrating 

d is least penetrating ... 

e requires a few millimetres of aluminium to stop it ... 

f travels only a few centimetres in air ... 

2 State which of the following radiat ions: 

a-particles ~-particles y-rays 

a are electrons ... 

b are helium nuclei 

c areelectromagneticwaves 

d are easily deflected byan electric fie ld 

e are not deflected by a magnetic f ield .. 

f have a positive charge . 

g have a negative charge .. 

3 a,~ and ya re ionising radiat ions. 

a Explain what happens when ionisation of a gas occurs. 

b How may ion isation be detected? 

Cambridge IGCSE Physics Workbook 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/2/ 

/1/ 
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8 ATOMIC PHYSICS 

4 Circle the incorrect statement. 

Radioactive decays: 

A occur randomly over space and time B are affected by chemical interactions 

C result from unstable nuclei D produce a-particles, ~-particles and -,..rays 

E are spontaneous and cannot be controlled . 

5 Explain the meaning of the terms: 

a half-life 

b background radiation. 

6 Radioactive carbon-14 has a half-life of 5700 years. A 10g piece of wood found in an 
archaeological excavation gives a count-rate of 80 counts/minute. A 10g sample of a piece 
of wood cut recently from a living tree has a count-rate of 160 counts/minute. 

Estimate the age of the wood taken from the excavation. 

estimated age of wood= 

7 A radioactive source gives a count-rate of 240 counts/sat the start of an experiment and a 
count-rate of 60 counts/s after 80 minutes. Work out the half-life of the source. 

half-life= 

/1/ 

/3/ 

/3/ 

/2/ 

/3/ 
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Core 

8 Circle the incorrect statement . 

A All the positive charge of an atom is concentrated in the nucleus. 

B Most of the mass of an atom is concentrated in the nucleus. 

C Negatively charged electrons orbit the nucleus. 

D The nucleus has a very small size compared with the whole atom. 

E The nucleus consists of protons and neutrons which have a similar mass. 

F Electrons and protons have equal and opposite charge. 

G Electrons and neutrons have the sa me charge. 

H The mass of an electron is very small compared with the mass of a proton or neutron . {1] 

9 If the cha rge on an electron is denoted as being -1 unit, state the charge on : 

a a proton ... ·-···· 

c an a-part icle ... 

e a-r-ray ... 

/1/ 

/1/ 

/1/ 

b a neutron ···· -

d a ~-particle ... 

f aheliumnucleus ... 

10 The nucleon number of an atom is written as A, the proton number as Zand the neutron 
numberasN. 

a Write down the relationship between A, Zand N. 

b In terms of A, Zand N, how many electrons are there in a neutral atom? 

c An atom X may be represented in nuclide notation as~X. In this format, how would you 
represent the following? 

i aheliumatom ... 

ii anelectron . 

iii a neutron. 

11 Explain the term ·isotopes of an element·. 

/11 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/3/ 
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8 ATOMIC PHYSICS 

12 Carbon exists as different isotopes. 

a A neutral atom of one isotope of carbon has 6 protons, 6 electrons and 8 neutrons. Find the 
nucleon number for this isotope. 

nucleon number= 

b A second isotope of carbon has a nucleon number of 12 . For a neutral atom of this isotope, 
state the number of: 

i protons .... 

ii neutrons ... ____ _ 

iii electrons ... 

c Will the two isotopes have the same chemical properties? .. 

• Extended 

13 A beam of a-particles enters a region of uniform magnetic field, as shown. 

magrietkfiekJ 

actingintopage + + 

In which direction would the a-particles initially experience a force? 

14 In order to monitor paper quality in a factory, a radiation source is placed close to one side of a 
moving sheet of paper and a Geiger counter is placed on the opposite side. 

a Explain what happens to the count-rate on the Geiger counter when the paper passing it: 

i becomes thicker 

ii becomes thinner. 

b What type of radiation source should be used for this application? Explain your answer. 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/1/ 

/2/ 
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15 In a famous experiment a-particles were fired at a th in metal fo il. Outl ine how the 
behaviou r of the a-particles provided evidence for the nuclear model of the atom . 

16 The radioact ive nuclide iodine-131 decays through ~-particle em ission as ind icated in t he 
equation below. 

a Fi nd the values of A and Z. 

Extended 

/3/ 

i A= ··-·······-- ·····-- ·····-- ·····-·······--·······-·····-- ·····-- ·····-· {1] 

ii Z= .. - {1] 

b How many neutrons are t here in t he nucleus of an atom of iod ine-131? ··----·--- ··· ---·--- ···-- {1] 

c What happens to t he number of neutrons in t he nucleus of an iodine-131 atom when it 

decays to xenon7 ------ ··· ---··--····--·· ---·-----·----·---···· - ····-- ··· ------------ ·· --····-·····---·---------·--- ·· -·· [2] 

Exam focus 

Core 

1 Nametwoforeach: 

dangers of ionising radiation 

/2/ 

b uses of radioactive sources 

/2/ 
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8 ATOMIC PHYSICS 

safety precautions that should be taken when handling radioactive materials. 

Extended 

2 Some large unstable nuclei undergo nuclear fission. 

a Explain the term 'nuclear fission·. 

{2/ 

[Tota/:6] 

{2/ 

b The equation below represents what may happen when a nucleus of U-235 is struck by a neutron. 

~U +;,n~ ~Ba+ ~Kr+;n+;n 

Find the values of A and Z. 

i A"'-···---···---···---·····--·····-·······--·······-·····--·····--·· {2/ 

ii Z: . {2/ 

Energy is released in nuclear fission. 

i In what form does this energy appear? 

{1/ 

ii How is the energy used in a nuclear power station? 

£1/ 

3 In certain conditions some nuclei can undergo nuclear fusion. 

a Explain the term 'nuclear hision·. 

······- ····· - ··· {2] 
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b One of the fusion reactions that occurs in the Sun is given by the following equation. 

Find the values of A and Z. 

i A oc ... 

ii z"'·- ··--···---·----·----···---·--- ··--

Identify the nuclides: 

i X 

ii Y ·-··-···-··-···---···---···---···---·-----···-··-···-··-···-

Extended 

/2/ 

/2/ 

/1/ 

/11 

d Energy is released in the fusion reactions that take place in the Sun. In what form is this energy 
apparent to us? 

4 A very small amount of radioactive americium dioxide is used in a smoke detector. 

The nuclide amer icium-241 decays to neptunium-237 as shown in the equation below: 

a Find the values of A and Z. 

i A== .. 

i i Z= .. 

b Name the particle ;x emitted in the decay process . . 

State the function that X perfonns in the smoke detector. 

/1/ 

/2/ 

/2/ 

/1/ 

/1/ 

[Tota/: 6] 
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