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Cambridge IGCSE Physics 0625. Syllabus for examination in 2015.
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16 b) Energy resources
core

Distinguish bstwesn ranowable and nonrnswable

Sources of snergy

Describe how slectriciy or other useful forms of

enorgy may be obainsd from:

- chemical onergy stored in fus!

~ water, including the snergy storsd in waves, in
ides, and in watar bshind hydroslsctric dams

- geothormal resources

~ nucleer fission

- heat and ight from the Sun (solar calls and
pansis)

Give sdvantages and disadvantages of each method

in terms of cost,relabilty. scals and environmantal

impect

‘Show & qualtstve undarstanding of sficiancy

‘Supplement

 Show an understanding that snergy is
roloased by nucksar fusion in the Sun

 Recall and uss the squation
ussful nergy output

enargyinpuz* 120%

sfficiency =

160 Work
core

Relats (without calculation) work done 1o the
magnitude of a force and the distance moved

‘Supplement

 Dscribe snergy changes in tarms of work
done

 Recalland uss AW= Fd= AF

16 (o) Power
core

Relats (without calculation) power to work done and
ims taken, using epproprits sxamples

‘Supplement

 Recall and uss the equation P = Etin
simple systems

17 Pressure
core

Relats (without calculation) pressure to force and
arsa, using appropriate examples.

Describe the simple marcury baromster and its use
in moasuring atmospheric pressurs.

Relats (without calculation) the prassurs bensatn

2 iquid surface to depth and to density, using
appropriate examples.

Use and describe the use of a manometar

‘Supplement

* Recall and uss the squation p= F/A

* Recall and usa the equation p = hpg.
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2. Then

phys
2.1 Simple kinstic molecular model of mattar

2.1 (a) States of mattar
core

= Stato the distinguishing propertiss of solds, iguids
end geses

2.1 b) Molecular mogel
Ccore

= Describs qualatively the molecular structurs of
soiis, liuids and gases

* Intorprat the temperature of a gas in terms of the
motion of fts molecules

 Dscribe queltativaly the prassurs of & gas in terms
of the motion of ts molsculss

= Describs qualtativaly the sffect of a changs of
tsmperature on the pressurs of a gas at constant
volume

= Show an undarstanding of the random motion of
panicls in a suspension as avidencs for the kinstic
molaculer modsl of matter

= Describs this motion (sometimes known a5
Brownian motion) in terms.of random molscular
bomberdment

‘Supplement

= Rolate the properties of solids, iquids.
and gases to the forces and distances.
betwaen molscules and to the motion of
e molecules

 Show an appreciation that massive.
particies may bs movad by light, fast-
moving molecuies.

2.1(0) Eveporation

core

+ Describs svaporation in terms of the escaps of
more-enargstic molecules from the surfece of a
liquid

= Relate evaporation to the consequent cooling

‘Supplement

 Demonstrats an undsrstanding of how.
temperature, surfacs area and araught over
& surface influence eveporation

2.1 (@) Pressure changss

core

 Aslate the changs in volums of a gas 1o changs in
prossurs applied 10 the gas t constant temporaturs

‘Supplement

 Recall and uss the squation p!
st constant temparature

constant
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2.2 Thermal properties

2.2 6) Tharmel expansion of solds, iquids and geses.

core

* Describs qualtatively the thermal expanion of
soiis, liuids and gases

= Identify and explain some of the avarydey
appiications and consequences of tharmal
expansion

= Describs qualtativaly the sffect of a changs of
tamperatura on the voluma of s ges a1 consant
prossurs

‘Supplement

= Show an appreciation of the relatvs ordsr
of magnitude of the expension of solds,
liguids and gases

2201 Messurement of temperature
core

 Appreciats how a physical property that variss with
tamperatura may ba usad for the massuremant of
tsmperature, and state exampies of such propsries
« Recognica the nesd for end identy fxed points.

 Describs the structure and action of liuicHin-glass
thermomatarc

‘Supplement

« Demonstrets undarstanding of sensiciviy.
rangs and inearity

+ Describs the swructure of a thermocouple
‘and show understanding of ts use for
maasuring high temparaturss and thoss
thet very rapidly

2.2 (@) Thorma capacity

core

 Rslate arise in the temperature of a body o an
incressa in intarnel snergy

= Show an understanding of the tarm thermal
cepacity

‘Supplement

 Dscribs an experiment to messurs the
‘spacific heat capacity of 2 substance

2.2 (d) Meting and boiing
core

= Describs melting and boling in terms of energy
input without a changs in temperature

* Stats the meening of mefting point and boiling point

+ Dascribe condansation and soldfication

‘Supplement

= Distinguish betwsen boiling and
ovaporation

+ Uso the terms latent hest of vaporisation
nd atent haat of fusion and give &
moleculer nterpretation of latent heat

* Describe en experiment to messurs.
‘spocific latont hests for steam end forics.

2.3 Transfar of thermal sneray

2.3 (@) Conduction
core

 Describs sxpariments to demonstrate the
propertes of good and bad conductors of heat

‘Supplement

 Give a simpls molecular account of heat
wransferin solids
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2.3 ) Convection
core

= Relate convection n fluids 1o density changss and
describe experiments to llustrats convection

23(0) Redistion

core ‘Supplement
* dentifyinfra-rod radition o5 part of the * Describs sxpariments 1o show the
slectromagnstic spectrum propartiss of good and bad omitters.
‘and good end bed absorbers of infra-red
radiation

2.3(d) Consequences of enargy ransfer
Ccore

= Identify and explain some of the averydey
eppiicetions end consequences of conduction.
convaction and rediation

3. Properties of waves, including light and sound

3.1 Gensral wave properties

core ‘Supplement

 Describs what s meant by wave motion a5
flustrated by vibration in ropss and springs and by
xperiments using watar waves

 Use the tem wavefront  Recall and uss the equation -
 Give the moaning of spesd. fraquency, wavelength
end ampiitude

= Distinguish betwsen transverse and longitudinal
‘wavss and give suitable exemples.
« Dscribe the use of water waves to show: * Intarpret refection, refraction and
- reflection at  plans surfacs diffraction using weve theory.
- rafraction dus 1o & change of spesd
- _difraction produced by wids and narrow gaps
32 Lignt
3.2 (@) Reflection of ight
core ‘Supplement
 Dscribe the formation of an opticalimege by &
plans miror, and give it charactaristics
 Usethe law angls of incidence = angle of reflction

= Perform simple constructions,
measuraments and calculations.
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3.2 0] Refraction of ight

core

= Describs an experimental dsmonsuation of the
rafraction of light

 Usethe terminology for the angl of incidsncs and
angle of rafraction rand describe tha passage of
light through parallskided transparent matarial

 Gie the meaning of critcal angle.

« Dscribe intemal end totslintamal rafiection

‘Supplement

 Recall and usa the definition of refractive
index nin terms of speed

 Recall and uss the equation
sinifsinr=n

= Dscribe the action of optical
fibres perticulerly in medicine end
‘communications tachnology

3.2(0) Thin converging lans

core

 Describs the action of a thin converging lens on a
beem o light

* Usethe terms principal focus and focal length

 Draw ray disgrams to llusirats the formation of &
reel image by a single lens

‘Supplement

 Draw ray disgrams o ilustrets the
formation of a virtual imags by a single lens.

+ Uso and describs the uss of & singls lens.
25 3 magnifying glass.

3.2 (a) Dispersion of ight

core

G s qualtative account of the dispersion of ight as
shown by the action of s gass prism on ight

32 (6] Electomagnetic spsctum
core
 Describs the main features of the slsctromagntic
spactrum and state that all .m. waves travel with
the sam high speed in vacuo
« Dascribs the role of slectromagnstic waves i
- radio and television communications (radio
waves)
- satslite tolovision and telephonss (microwaves)
- sloctrical spplancss, remots controllers for
telovisions and intruder slarms (nfra.rac)
- medicine and security 0¢rays]
 Demonsirats an awarensss of safety ssuss
rogarding the uso of microwaves and X-rays.

‘Supplement

 Stats the approximats valus of the sposd
of electromagnatic waves.

 Use the term monochromatic
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33 Sound

core ‘Supplement
= Describs the production of sound by vibrating
« Dascribe the longitudinel naturs of sound waves | = Describs comprassion and rarsfaction

* Stats the approximats range of audibs frequencies

= Show an understanding that & medium is needsd o
“ransmit sound waves.

 Describs an experiment to dstermin the speed of | = Stats the order of magnitude of the spssd
Sound in sir of sound in ar iquids and solids

+ Relate the loudnsss and pitch of sound waves to
emplituda end fraquency

 Describs how the reflection of sound may produce
enscho

4. Electriity and magnetism

4.1 Simple phenomens of magnetism

core

* State the properties of megnsts

 Give an account of inducsd magnstism

= Distinguish betwaen ferrous and non-ferrous
metarials

= Describs methods of magnetisation and of
demagnetiation

 Describs an experiment to identify the pattarn of
fild lnes around @ ber megnet

= Distinguish betwaen the magnsic propertes of ion
and steel

« Distinguich batwaen the design and use of
permanent magnsts and electromagnets.
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42 Electrical quantities

42 (@) Elsctric chargs

core

= Describs simple sxperiments 1o show the
production end dstaction of slectrostatic chargss

 Stats that ther are positive and negative charges

 Stato that unls chargss attract and that ks
chergss rapel

 Dscribe an electric field ac & ragion in which an
slectric chargs sxpariences a forcs

= Distinguish betwaen electrical conductors and
insulators and give typical sxamples

‘Supplement

Stato that charge is messured in coulombs:

State the diraction of lnes of force and
describs simple field patiams, including
the field around a point charge and the fisld
betwosn two paralis plates.

Give an account of charging by induction
Recalland use the simple electron model
1 distinguish btween conductors and
insulecors.

220) Curent
core

 Stato that current s related 1o the flow of chargs
+ Use and dscribs the uss of an ammetar

‘Supplement

Show understanding that & current s a rats
of flow of charge and racall and uso the
squetion 1= O/t

Distinguish bstwesn the dirsction of flow
of elactrons and conventionsl currant

4210 Electromotive force.
core

* Stato that the slectromotive forcs (e.m ) of a
Sourcs of electrical energy is meesursd in voitc

‘Supplement

Show understanding that &.m{.is defined
in terms of enargy supplied by a source in
ariving chargs round a complsts circuit

42 (@) Potontia differance.

core

 Stats that the potentia differsncs across a cicuit
component is messured in volts

+ Use and describs the usa of s volimater
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42 (0] Resistance

core

* Stats that resistance = p.d fcurrent and undsrstand
queltativaly how changes in p.d. o resistence
sffect currant

* Recall and uss the squation A= VI

 Describs an experiment to dstermins resistancs.
using a votmeter and an ammetor

* Relate (without calcultion) the resistance of a wirs
10 5 length and to it diemetar

‘Supplement

 Recall and uss quantitively the
‘proportionaity bstwesn resistance and
length, and the inverse proportonaiy.
betwaen resistance end cross-cections!
srea of awira

420 Eloctrical snorgy

‘Supplement
 Recall and uss the equations
~Ivena - vt
43 Elecrric circuts
43 (@) Circuit disgrams
Core ‘Supplement

 Draw and intorprst circuit disgrems containing
Sources, switchss, resistors (fixsd and variable),
lamps, ammetars, voltmeters, magnstising coils.
wansformers, blls, fuses and relays

 Draw and interpret circuit disgrems
containing diodss and transistors

2.3 0] Series and paralel circuits

core

 Understand that the currsnt st evary point in
Saries circuitis the same

+ Give the combined rasistance of two or more
resistors in series

 Stats that, for & parallel circuit, the current from the
Sourcs s larger than the curront in ach branch

 State that the combined resistancs of two racistors in
peralelis lecs than that of sither rasistor by et

 Stats the advantagss of connscting lamps in parallsl
in 2 ighting circuit

‘Supplement
« Recall and usa the fect thet the sum of the
.05 8cr03s the components n a series

circuitis squel to the totsl p.d. across the
‘upply
 Recall and usa the fact thet the currant
from tha source is the sum of the currents
in tha separats brancha of @ paralel circuit
 Calculats the sffective resistance of two.
resistors in paralel
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4310) Action and use of circult components
core

= Describs the action of a variable potental divider
(potontiometar)

= Describs the action of thermistors and light-
depandant recistors &nd chow understanding of
theiruse ec input ransducers.

 Describs the action of & capacitor a5 an sneray.
Store and show undsrstanding of it use in tme-
delay circuits

= Describs the action of a ralay and show
undsrstanding of s use in Switching crcuits

‘Supplement

 Dascribe the action of & diode end show
understanding of ts use as a fectifier

 Dascribe the action of & wransistor a5 an
slecticall operated switch and show
understanding of its use in switching
circuits

* Recognise and show understanding
of circuits opsrating as ight.sansitive
Switches and temperature-opsrated alarms
(using a reley or a transistor)

43 (@ Digital slsctronics

‘Supplement

 Explain and use the terms digialand
analogue

 Stats that logic gates are ciruits containing
wransistors and other componants.

= Dscribs the action of NOT, AND, O,
NAND and NOR gates:

 Design and understand simple digital
circuits combining severallogic gates.

 Stts and use the symbols forlogic gates.
(candidates should use the American
ANSISY 32.14 symbols)

2.4 Dangers of elactricity

core

 state the hazards of:
- damaged insulstion
- overheating of cables
- damp conditons.

= Show an undarstanding of the use of fuses and
circuitbraskers
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45 Electomegnetic sffscts

45 (@) Eloctromagnetic induction

core

 Describs an experiment that shows that a changing
magnstic fisld can induce an .m.f. in a circuit

‘Supplement

 Stats the factors affecting the magnituds
of eninduced a.m.f.

= Show understanding thet the direction of
n induced e m.f. opposas the changs
causing it

45 ) a.c gensrator

core

 Describs & roteting.coil generetor and the uss of siip
ings

+ Sketch & graph of vokiags output against time for &
simple a.c. generator

450 Transformer

core

+ Dascribe the construction of @ basic ironcorad
‘ransformer a5 used for vohtags ransformations

 Recall and uss the equation 1,1V, = N/N,

= Describs the use of the tranformer in high-votags.
ransmission of slsctriciy

G the acvantages of high-voltage transmission

‘Supplement
 Dascribe the principl of oparation of a
wransformar
 Recall and uss the squation
V= V.1 for 100% efficiency)

* Explain why energy losses in cables are
lowr when the vortage & high

45(d) The magnstic sffect of s current
core

= Describs the patiar of the magnstic isld dus to
curronts in straight wirss and in solsnoids.

= Describs applications of the magnstic sffact of
curront,including the action of a ralay

‘Supplement

* Suts the qualtative variation of the
strength of the magnstic isid over salisnt
parts of the pattam

 Dscribs the sffect on the magnstic fiskd
of changing the magnituds and direction of
e currant

45 (6] Force on & currant.camying conductor
core
 Describs an experiment to show that a forcs acts
on & current.carrying conductor in & magnetc field,
including the sffact of reversing:
- thecurant
- the diraction of the fisid

‘Supplement

= Describs en experiment to show the
cormesponding forcs on beams of chargsd
periciss

+ State and use the relativa directions of
force, fied and current
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4500 a.c. motor

core ‘Supplement
 Stato that a currentcarrying coil in a magnstic fisld |+ Describs the effect of incroesing the
xperioncas a turing sffact and that the effect s, current
incressd by incressing the numbar of turns on the
col
 Relate this tuming sffect to the action of an electric
motor

46 Cathode-ray oscilloscopes

26 (e) Catnods rays
core

+ Describs the production and dstection of
cethode raye.

 Dascribe thair deflaction in sisctric fislds

 Stato that the partiles smittsd in tharmionic
mission ere slectrons

456 b) Simpla wreatman: of cathode-ray osclloscope.
‘Supplement
= Describs (i outine) the basic structurs
‘and action of a cathods-ray osciloscops
(detsiled cicuits ars not requirad)
 Uso and describe the uss of 2 cathode-tay
osciloscops 1o display wavsforms

5. Atomic physi
5.1 Redioactivity

5.1 (a) Detoction of radioactiviy
core

+ Show awarsness of the existancs of background
radiation

 Describs the dstection of aparticles, -pertcies.
&nd 7-rays (8" ara not included and f-particles will
b taken 1o rafer 10 )

5.1 (b) Characteritics of the three kinds of smission

core
 Stats that radioactive emissions occur randomiy.
over space and time
 Stats, for radioactive emissions:  Dascribe their deflection in sisciric fiskis
- theirnature ‘and magnetic filds
~ their ralative fonising affacts * Intarpret their rolative fonising effects

- theirreltive penstrating sbilties
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5.1 (@) Redioactive decay
core

 Stats the meening of radioactive dscay. using
quations (involving words or symbols) to feprosent
changss in the composition of the nucleus when
panicies are omittod

510 Haitite

core

 Usothe torm halfifo n simpis calculations, which
might involva informetion n tables or dacey curves

5.1 (6] Sefety preceutions.

core

+ Dscribe how radioactive matarisis s handied,
used and stored in a safe wey

5.2 Tha nuclear atom

5.2 (a) Atomic model
core

 Dscribe the structurs of an stom in tarms of
nucleus and siscons.

‘Supplement

« Dascribs how the scattaring of a-partices
by thin metal foils provides evidence for
e nuclear atom

52b) Nucleus

core

= Describs the composition of the nucleus in terms of
protons and neutrons

 Usethe tem proton number, Z

* Usethe tem nucieon number, A

Uss the term nucids and uss the nucids notation £X

5210 kcotopas.

‘Supplement
* Usotne term isotope

 Give and explain sxamplss of practical
spplications of isotopes.
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8. Appendix

8.1 Electrical symbols
Conidatesare axpociod o b able 10 recall an se th sandard lectricalsymbol stod blow.
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length and time
speed, velocity and acceleration
mass and weight

density

energy, work and power
pressure

simple kinetic molecular model of matter
thermal properties
transfer of thermal energy

general wave properties
light
sound

simple phenomena of magnetism
electrical quantities

electric circuits

dangers of electricity
electromagnetic effects
cathode-ray oscilloscopes

radioactivity
the nuclear atom




image2.png
6. Syllabus content

All candidates should bs taught the Cors sylabus content. Candidatss who are only aught the Core
sylabus content can achieve  maximum grade C. Candidates siming for grades A* to C should be taught
the Extended syllabus contant. Tho Extended syllabus content includss both the Cors and the Supplemant

syllabus content.

Throughout the courss, taachers should aim to Show ths relevance of Concepts 1o the candidates” sveryday
ifa and current technology. To encourags this approach and 1o alow tsachers 1 use flsxble programs

o meet the coursa's gensral sims, wa hava limited the spacifisd content of tha sylsbus. The following
‘matarial should thersfors be regardad ac an exam Sylabus fathar then & taaching Syllabus.

1.1 Length and time.

core

 Use and describe the use of rules and measuring
cyindsrs to calculato & langth or & volume

 Use and describe the use of clocks end davices for
maasuring an intarvalof time

‘Supplement

+ Use and describe the use of a machanical
mathod for the massurament of a small
distance (including use of a micrometer
scrow gauge)

+ Maesure and describs how o messure &
Short intarvel of tme (including the period
of a pondulum)

1.2 Spesd, velocity and accsleration
core

sotlgistence
« Define speod snd clcuato speed from ~2eLdictence
= Plotand nterpret a spescltime greph or & distancel
ime greph
= Recognise fom the shape of » spoecttime greph
whan s body is
= arent

- moving with constant sposd
~ moving with chenging spsed

 Calculate the arsa under a spesd/ims graph 1o work
out the distance wraveled for motion with constant
accsleration

« Demonstrate soms undarstanding that acceleration
15 rolatod 0 changing spsed

 Stato that the accsleration of frss fallfor 8 body near
10 the Eerth is consiant

‘Supplement

 Distinguish batwaen speed end valociy

= Recognise inear motion for which the
accslaration is constant and calcults the
accsleration

 Recognise motion for which the
accslaration is not constant

 Describs qualitatively the motion of bodies
faling n @ uniform grevitational fisld with
&nd without si resistanca (including
raferanca 1o terminal valocity)
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1.3 Mess and weight
core

‘Show familiarity with the ides of the mass of 2 body

State that weight s a forcs.
Domonstrate undsrstanding that weights fand

hence masses) may be comparsd using s belance.

‘Supplement

Damonsirate an undarstanding thet mass
is & propsry that ssists”change in motion
Dascribs, and usa the concapt of, weight
5 the effect of a gravitational fied on a

1.4 Density
core

Describe an sxperiment 1o determine the density of
21iquid and of a reguierly shaped solid and make the.

‘Supplement

Daccribe the detarmination of the density
o an irsgulerly shaped sold by the

necessary calculation method of displacement, and maks the
necessary calculation

15 Fores

15 @) Effects of forces

core ‘Supplement

State thet a force may produce a changs in size and

sheps of 2 body
Plot extension/load graphs and describe the
associated sxperimental procedure

Dsscribe the ways in which a force may change the.

motion of 2 body.
Find the resultant of two o mor forcss acting
along the same line

Intorprat extensionfosd graphs.
State Hooks's Law and racall and use the
exprassion F = kx

Recogniss the significance of the torm
“fimitof proportonaliy” for an sxtansion/
load greph

Recall and use the relation between force,
mass and scclaration (including the
direction)

Describe qualtatvely motion in a curved
path dus to s perpendicular force

(F= mv’ris not requirsd)

15 b) Turning sffect
core

Dascrib the moment of & force & & messure of ts

turning sffect and give everyday examples.

Dsscribe qualtatively the balancing of a boam sbout

2pivot

‘Supplement

Perform and describe an exparimant
(involing vertical forces) to show that
<here & no net moment on & body in
squibrium

Apply the ids of opposing moments o
simple systems in squilbrium

1.5 (c) Conditons for squiibrium
core

State thet, when thers is no resultant forcs and no.
resuitant tuing effect. a systom is in equilbrium
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15(0) Cantre of mass
core

Perform and describs an experiment to dstermine
he positon of the canira of mass of a plans lamina
Describe qualtstively the sffct of the position of

he cantra of mass on the stabilty of simple objscts

15 6) Scalers and vectors

‘Supplement

 Demonstrats an understanding of the
diffarance betwaen scalars end vectors
and give common exemples

+ Add vectors by graphical represanation to
etarmine & recufant

* Detormine graphically the resultant of two
vectors

1.6 Energy. work and power

16e) Energy
core

Dsmonstrate an understanding thet an object may
have enargy dus o its motion o s position, and
that snergy may b transferred and stored

Give sxamples of snergy in diferant forms,
including kinetic, gravitational, chemical, stain,
nuclear, interl, slectrical, it and sound

Give sxamples of the conversion of energy from
ono form 10 another, and of i transfor from one
place 1o another

Apply the principle of ensrgy conservation to simple
oxamples.

‘Supplement

 Recall and uss the expressions
ke =% myendpe. = mgn





