Force

¢ A force is anything which cauges an object to move
or change its velocity,

e Push, pull, weight and friction are all examples ol forces.
o Forees are measured using a spring balance,

» Friction ic a force which prevents easy movement
between two objects in contact.

¢+ Theweight of an object is the force of gravity acting on 1t

o Flooke's Law states that the extension of a spring depends
an the size of the weight (force) attachad Lot

o A graph of spring extension against the weight (Jorce)
attached to if, gives a straight line through the origin (0,0)

EXPERIMENTS:

40.1 To Investigate the Law of the Spiral
Spring (Hooke's Law)

The spring and metre stick are held in the retort
stand as shawn.

The position of the pin is noted as each weight

is added to the spring.-

The extension of the spring for each total weight
is noted. :

The bigger the weight, the greater the extension
of the spring. They are in direct proportion, and
so would give a straight line graph through (0,03

44,2 To fnvestigate the Force of Friction
The foree of friction is measured on
the spring balance ag the block just
begins o move,

Sandpaper or ofl could be placed under

the block Lo increase/deerease friction. blowk ol wond

 newtons (N}

spring halance

Measured in:

newtons [N}

newions {N}

sprizg

pin

wzights

mietre arek




Heat and Heat Transfer

L]

L

Heat is a form of energy; it is measured in joules ().
Heat always moves [rom a hot area (o a cold area.

Conduction is the (ransfer of heat through a substance
withowt the particles in the substunce maoving out of position.

%

Metals sre very good conduetors of heat, :
£ f

An insulator is a substance that does not allow heat bk

to pass through it casily. Insulators are very poor conductors.

Convection is the transfer of heat through & liquid or gas when
molecules of the liquid or gas move upwards and carry the heat,

Radiation is the tansfer of heal, in rays, from a hot ahwcz
without needing a medium to pass t}ue.lg

A dull, black surface radiates heat out better than a bright shiny surface.
A dull, black surface absorhs heat better than a bright, shiny surface.
Solids, liquids and gases all expand when heated and contract on cooling,
When water 18 cooled below 4°C, it begins 1o expand.

ive is fess dense than Hquid water and so floats on water - this is
smportant for fish to survive.

Temperature is a measure of how hot an obicel s,

A mercury or aleohol thermometer is used (o measure [eroperature accurately,
Thermometers work because liquids expand when heated and contract when coaled.
Temperrture is measured in degrees Celsiug (°C).

Water freezes at 0°C, and boily at 100°C at normal atmospheric pressure,

The amiount of heatin a subsmnce depeﬂda on itg temperature its mass, &
ami wlmt Ehe substanee I : st s
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Heat Expe riments (Expansion/contraction/conduction/convection/radiation/latent
heat/cooling curves) s )

A5 T Deverming vt Metiing Fuind of Jev

A trermamites

b piacer n 2 baned o
o,

vl e, .

EXPERIMENTS:
ALT To Compure the Comiuctivitr of Varfous Mewls

Hent travels by conduction thraugh the metad rods.
Fhe wax mells and the pin drops off the meral that
is the best conduetor of fezt first.

gq’{;‘ To Show that Warer is a Poor Conductor of Hear

The ice at the hottorn of the test tube does nat
melt, pven though the water at the top is boiling.
As heal cwmol reach the e by convection (where
moteades move apwards (o cazry beat), the water
abave 11e ee musk be o very bad conductor of
heat.

weight

£4.3 T Shose Convection Carrents in Water

Some pﬂlﬂSSilli’i’\ p(:'rmaﬂganmé cl"’g’sf_ais e nlﬂcm! convaction corrent 1
at the botiem of the beaker. to enlour the water. 2

L
angaite

The movement of the coloured water, shows a
eomvection cnrrent i the waler, as heated water
moves upwards and is replaced by colder water
moving downwards,

e — ]

444 To Show Heat Transfer by Radlation

The tin can is Glled with boiling water and the
thermometer buib iz placed beskde it ag shown.

fleat fransfer from the hot can, by radiation,

raises the temperatura on the thermameter, can of
haHing
wirler

radiated
" heat

44.5 Fo Show that Nofids Fxpand when Heated

artd Contract wien Caoled Eatbal
ddoes
The ipetal ball caw fit through the ring when the ) fit
ball is cold. sty
When the ball 1 hested, it expands und cun ng s
fonger fit through the ring. i
On cooling, the ball conéracts and can fit through .

the ring again.

A4.6 To Show that Liguids fopand when Heared
and Conitract wheit Conled

When the water in the flask is heated it expands
and vises up the glass tube,

O enoling. the water cantracts ind moves back
down the tube.

water
heated
i1z liagk

The expansion of a Hquid on heatiog and its
eonntraclion on cooling explains how a
thermometer works,

A4.7 To Show thar G

vev Expand when Heated air
and Contraet wien Cooled —~* heated
in Pask

Whest heated, the air in the fRask expands mud
SUNC Cscupes cuusing bublivs o the waist se . Yy o
the beaker. S e
On ceoling, the air contracts aad water from

the beaker gots sscked up the wbe, R
- hustshles



T &
43.2 T Determine the Boiling Point of Warer 1 heomneics

A thermometer s placed just ahove the surface
of bailing water in a flask, as shown,

MNote the steady temperaiure of 100 °C in the
steam - this is the beiling point of water,

boiling
waler

45.3 To Show the Effect of Pressure
o the Boiling Point of Warer

With the tube apen, the water in the flask

is boiled for three minutes.

The steam drives all the air eut of the flask.
The Bunsen burner is then removed and
the tube clamped.

The steam then condenses leaving a ;Lu tial

vacuun (wilhk very low pressure) above the

water in the flask.

At this low pressare, the water is seen (o boil
again at emperatures of as tow as 60°C,

thermometer

g tube

hedling
waler

Q 45.4 T o De;:mnfrrare Latent Herz:

A thermamcmr is placed in ice taken (:Elrea::ﬂ‘v from the | (G
freezer: This jce should show a temperature of less than
ﬂ"C and, as it heats the tcmpelamrc rises o il”(_

The ice aad w ater will remﬂin at 0‘*(‘ unﬁtl alE the ice:
. has melted. The heai hung supplied is Jatent heat-itis
: _hemh used o.¢change the state, ané does rmt ramc the

The tempcrnmrc Will then Increase ﬁl'&mdii}? '16 l{FU"G :
when the water begins to beil. The temperature v will not
rise above 100°C, as. once again, the heat supplied 15
being used to change the state (_lutent heat). :

43,5 Tn Plﬁf @ Cm:img C Ierve fm Napht}w!me

: A thermumeter is ;Jhced inatest’ mbc containing : "
nap_hth_aiene (freering point RG"C“& or lard (F.P.30°C). i thermometer
- The mphﬂm!me is heated to 10{)‘”(3 or lard to H°C. /

The lmuld s ibcn aJlow d to ceui and the temperaturs
is noted every minute for 10 mtm:seq

A gmph is dFd'.R i with time gmmut&:s) on the X-axis ;

naphthalens
aridl temperature (°C) on the Y axis. ¢

; ar lard
As the Iie;md freezes m # salu} (xi} for mj;}h! halzne

and 30°C for lard), the temperature does not fall for |
several mu‘u(cm usml all the thmd has wirmed to.solid. -

The hieat (Jatent heat) i being given oif as the liguid
- chunges state to @ solid. ‘



FORMULAE

Quantity Formula

Measured in:

¢ Speed: The speed of an ohject is the
distance it ravels per anit time,

Distanee (im)

mfs orms

Speedt= L
' Time taken (s}
@ “Velncity: The velocity of an object is the distance”

ittravels per unil time, in a given direction.

m/s or ms™

s Acceleration: Acceleration is the ehange
in velocity per second,
N
5 Change in velocity (m/5)
Acceleration = M

Time aken (5)

: &) -
mysfs, orms™, or ms™

s Densify: : The density of a substance is the
© massof Lem® of it,
 Density =. M)
Volume {em)

glem?’, or ke/m®

® Work = Foree (N} x Distance (m} 7T (joules)
*  Power Power is the work doae in one second. W (Wats)
Powep = Vork done (1)

Time laken (s)

®*  Weight: Weight is the foree of gravity acting
on an object,

Weight = Mass (k2) x 10

N {newtons)

¢ Moment = ' Torce (N} x Perpendicular distance (m) Nm (newton mefres)
{of a foree) .
e Pressure: . Pressure is the foree per unit area. Pa (pascals), Nim®

Foree (N}

Area ()

Pressure =

e Voltage = . Current (A) x Resistance (£2) Vivols)
Voltage (V) i

® Current = b i 2 i ]

Resistance {() A (amps}

Vollage (V)

L Resistance = i
Current (A)

£2 (ohms)

®  Unit of Electricity = kilowatls x hours

kW (kilowatt hours)




Light

e Lightis a form of energy - it can make things move.

& The Crooke’s radiometer and the solar-powered calculator
show that light i3 a form of energy.

e Luminous objects give out light, e.g. the Sun, a light hulb, a candle.
& Light travels in straight Hues - this gives rise 1o shadeows.

s A solar eclipse vccurs when the Moon passes between Sun and Earth,
# Reflection occurs when light bounces back off u surfsce.

# Light is reflected in a regular manner off a shiny surface e.g. a mirror. .

Refmc’tmn is the bendmg of hght as it gaes from one mecimm to auothcr.

@ ‘Light ray:. am aiw'lys ret‘raeted tﬂWﬂfﬂS me ﬁenscr medlum, i

g ghi rays. logciher_ ‘

. A concave or'divergmg iens spreads ;;bm rays apart.
e White light is a mixiure of the 7 colours of the spectrum.

Dispersion is the brenking up of white light int its 7 colours. {Only the word ‘dispersion’ iy HL)

e Be able to complete ray diagram for magnifying glass convex and concave
lens and Perspex/glass blocks

EXPERIMENTS: cagdboard squares
= ek el with holes in line

46.1 To Show that Light Travels in E\j? o
Straight Lines

The bulb san only be seen when the
three holes in the cardboard squares
arg in a siraight line.

46,2 To Show the Beflection of Lisht

The Hght ray from ihe ray box suikes the
mirror and gets reflected back. ray bex

The ray gets reflected back at the same

auele as il strikes the mirror with,

Imier eters here .

Light from an object cnters the periscope
ard strikes the top mirror.

1t is then reflected dovwn to the bottam
mirror which reflecis it into the gye.

Both mirrors must be at an angle of 43°
for the periscope o work. o




48.3 To Show the Refraction of Light

. N

A light ray from a ray box is scen to «

change direction (bend) as it goes from “-5\,15'

air info the giass bloek.. . .. ix g RR——-.. S
_Tha a;’sgle B; is less ihan the angle Ai as ; {}\
the light ray gets pulied in iﬂwards Iht, ! "

denser. medwm {thc gIassJ

4’6 4 To Fhaw the Eﬁecr afﬁmwex i
and Canmve Lenms : i

! .:Lwht ratfs ﬁ‘am aray bo; a;e pass;ed ;

= Light rays stnkmg 3 glass wnh A turved

surface get reirac{ed at mﬁcreat a,ngies
2 : convex lens
-A mr:w:x, {cfmwargmg ) lerm reﬁ'ac[s ma

- 'lf%"cohc'&w {1
; 'hﬂht :ays entermg 1t m 1h

coscave lens

14465 To Show the Dg&pt’m;fm of White Light

iy of
white
fight

A ray of white light is passed through
a glass prism.

The prism disperses (breaks up) the
light inte its 7 different colours.

Each colour 13 refracted differently
through the prism - red light is refracted
the least. and violet, the most.

This causes the colours to spread out as
SEE1 0N & Sereen.

The eolonrs are: Red, Orange, Yellow, Green,
Bloe, Indigo and Violet.
{Richard O York Gave Battle In Vain).

air

g\:xsﬁkiluc}k

Ij red

vicdel



Magnetism (be able to plot the field lines of a bar magnet from N->S)

tron, nickel, cobalt or their alloys can be magnetised,

The magnetic effect of a magnet is strongest at the two ends
- called the north pole and the south pole.

The north pole of & freely suspended magnet always points North.
Like poles repel cach other, unlike poles attract.

A magnetic compass conlains a small magnet balanced on a thin spindle
which is free to move. Its north pole points North.

A magnetic field is the space around 3 magnet where a magnetic foree can be seen.
Magnetie fields can be shown using iren filings or plotting compasses.
Magnetic field lines go from the north pole to the south pole of'a magnet.

The Earth has a magnetic field as if' it had a huge bar magnet at ils centre,
with the magne(’s south pole in the nerthern hemisphere.

Magnets are used in electric motaors, telephones, londspeakers, compasses,
press and fridge doors, dynamos etc,

EXPERIMENTS: i
48.3 To Demonstrate the Atfraction and

8.1 To Test a Variety of Materials for Magnetism Repulsion of Mapners

Bring a bar magnet close to a variety of materinls " _ !

w sec if they are sttracted 1o the magnet. When the south pole of a bar magnet

Materials that conlain the elements iroms, nickel or is brought towards the north pole of a

eabalbil e agepropetion suspended magnet, the magnets atfract
gach ather.

Unlike poles attract.

.2 To Find tle N 2 of a Magnet : )
A T Bl o i N When the north pole of 2 bar magnet

One end of v suspended magnet points North, is bmugh't towards the north p()fc of s
A compass iy used o determine which end of suspended magnet, the magnets repel

the suspended magnet is pointing North, cach ather
48.4 To Muake a Floating Compass and Like poles repel.
Demuonsirate the Earth’s Magnetic Fietd

#8.5 To Plat ihe Magnetic Field Around @

4 o iny e o f
A bar lﬂﬂgﬂ{,f, floati ng on & preee of Bar Magner Using Ploning Cospasses

pO]}’SF}’fGﬂC na bGWI'O]“wa{er’ will Plotting compasses are placed around
have its north p(}!(} [)U]ﬁliﬂg MNorth, a bar mageel ox shown,

Fhe pointers of' the compayses paint

The magnet is firee to move so it behaves from the north pole of the mégnet to

Just like the magnetised pointer of & the sowth pole of the mugnet.
COMPAsS. Tius shows ihat the magnetic feld fines

ol i magnet paine fram narth pale to

Its zl(}!'l._i‘l ymle_ia; ;zéi.ru}:t:e;? m‘ﬁ-;}: Earth’s south pole.
mugnetic south peole (which is in the

northern hemisphere of the Zarth).



Measurement, Density and Floatation

¢ Know units of length, time, temp, mass, area and volume

¢ Know instruments used to measure these.

¢ Know how to find volume of small stone using graduated cylinder.

e Know how to find the volume of a large stone using overflow can and
grad cylinder.

e Know how to fin the mass of a solid or liquid

e Know that Density=mass/volume

¢ Know that to find the density of an object you need to find the mass,
the volume and then DIV!DE mass by volume to find the DENSITY

L })e&'xsaty i mass per unil volume (kgm® 3
~ Density is measured using a halance /
. and gaduated cylinder. i . Deusity M’ikgl‘&?ajfumu
Mass “»Qlume 5 o

caplMige T An
: et ’ Volume -'j:”-/ \
- e s \(

o  The mass of an obiect is the amount of mairer in it,
Mass is measured in kilograms (kg) or grams (g).

- '-Ma‘;s_z:-': _i")v;msi'v é: ‘vdi{z' gy

e The dessity ol a substance is the mass of 1 em’ of it
Density is measured in grams per cubic centimetre. (g/om”).

Mass (g}

% Density = 20000
R Yolume (em’)

» To find the density of any substance, first find its mass on an electronic balance,
and then find its velume, using an overflow ean and graduated eylinder.
Then divide the mass by the volume to find the density. (answer in géiom’).

e The density of water is | g/em’,
e Anobject sinks il'its density is greater than the density of the liguid it is in.
“ An object floats if its density is less than the density of the liquid it is in,

® fce Moats in water because its density (0.9 g/em’) is less than the density of water.

Explain why Ice floats on water (as water freezes it expands so its
volume increases so its density decreases so it floats in denser water!)



Motion

Measured in:

. Speced: The speed of an object is ihe
distanee it tavels per unit time. ms or ms”
& i Digrance (N3}
peed T
R Tine taken {s)
Velocity: The velocity of an objeet is the distance
it travels per unit fime, ing givea !
direction. Tl T i m’s or
» Acceleration: Acceleration is the change
in velocity per second. mis’s, or ms 2, or mis
e Change in veloeiiy {m's}
Accslepation = ot 1 WOCTY VR

ime taken (3)

Sample Question and Answer 2011 9a

Question 9 (39)

{@y A stone was dropped from (be top of a cliff and the distance that it fell was

measured at the intervals of time as given i the table below, (also s know that a graph with
3+ 2]%  astraight line thro the origin
{3 Draw a graph of distance against Hme in the gid below. means Speedlacc is COHStant)

i
A smooth curve through the plofred ponts is required. (4]

(if)  Use fhe graph fo find how far the ston had fatlen in 3.3 . 3

(1ify Calcufate the average speed of the falling stone betwsen 1he second
and the fourth second. Give the nnit with your angwer. {6

(i) In this experinsent is distance fallen directly propartional fa time?

Instify your answer. ]
iy (i [naw sin polnts ploited copet &
sl (03 For T % potis ulvited
]
143 Ude i oer ~m [T+
iz Cbmian I 3
P 1]
£av3 fa B (3
cervad waph eeapd net steaighe Jume’ seone secebaatng FEIS ]



Pressure

s Pressure is the force per unit area.

; Force (N)
e Pressure PR
Agin (im

s Pressure is measured in newions per square metre

(N/m), or paseals (Pa), [ N/’ = 1 Pa.

# The smaller the area, the greater the pressure, e

# Pressure in o Hqguid inereases with depth,

® The pressure ina Hguid scts equally o all directions,
#  Atmospheric pressure is caused by the weight of the atmosphere.

s  Armospheric pressure decreases the higher vou zo above sea-level,

e A barometer is used (0 measure almospheric pressure.

& Normal atmospheric pressure can hold up 76 cm of mercury in a mercury barometer.

& Normal ammospheric pressure s 76 em of mereury or 1013 hectopascals,

e An altimeter is a baromefer used (0 measure beight.

s ' Low atmospheric pressure gives bad, unsettled weather.

43.4 To Demonstrate Atmospheric Pressure

A gmall amount of water is boiled for five

minuies in the can, with the cap removed.

The steam drives all the air out of the can,

The Bunsen bumer is then removed and the
cap replaced 0 no more air can get in.

As the steam coels, it condenses back into
water, leaving no air in the can above the
water.

With no air inside the can, atmospheric
pressare outside the can crushes it

High atmosnheric pressure pives good, settled weather.

FEBHI e e

oil can ——

boiling .
WHIT




Sound

s Sound is a form of energy caused by vibrating objects.

e Sound, unlike light, needs a medium 1o pass through. ; e
& Sound is reflected off hard surfaces, resuiling in echoes. ﬁ? Bl
@ Ultrasound has frequencies too high for humans © hear. : il

@ Sound travels at 340 m/s - much sloewer than ght (300,000,000 m/s).

& Thunder and lightning show that light travels faster than sound,

# The loudness of sound is measured in units called decibels,

CXPERIMENTS:
47.1 To Show that Seund is a Form of Energy e thread

Svund {rom the speaker travels tuough the
air and causes the table teanis ball to move.

This shows that sound is a form of energy
and can be copverted into other forms,

fadle
tennis
hat]

47.2 To Show that Soumd Cannot Travel in g Viacuwum

A vacuanm pump is ased o remove the air from
inside the bell jar.

The phone can be heard ringing when there is air
in the bell jar - the sound can travel through air.

' T, O vACULD
pump

L bell jar
When the air is remaved, even though the phone '
is still ringing. Bo sound is heard.

: Finging
Sound cannot travel through a vacuum, BN

phone

47.3 To Demenstrate the Reflection of Sound

Sound from the ticking clock is directed haret surface
through the cardboard tube, 1o a hard L N T R
surface. SRR P
" e S i
The refleeted sound is then heard o \‘*\)5’1/""(_ A

through the second tube.
The reflected sound 15 heard the loudest
when the angle A equals the angle B.

This shows that sound, like Hght, reflects
oft a surtace at the sane angle it entors,

e Speed of sound is 340 m/s s=d/t calculations for echos problems
e Sound used in ultrasound etc...



Static and Current Electricity

» STATIC: Rubbing leaves objects charged. Unlike Charges attract etc
e Dry weather stops charge from going into moist air so it builds up on
us until we touch a conducting material (metal) which lets charge

conduct to ground .. trolley
e Uses- electroplating / soot removal

= When two objects arc rubbed tegether, electrons

=
get tramsfered from one to the other. H jli;gl
] oy Ay
@ Some substances such as polythene and perspex ;:; T / A e } }'.i.
(good insulators) do not allow these electrons to ! 5 - | 'iplg? 4 .{f‘
flow aut so they build up an clectrie charge called ~ / )2 A fj ;f} },‘5\
static electrieity. / /" ’ e |
{ ,/ ! /
@ A polythene rod gains electrons from awoollen “ .
cloth when it is rubbed with the cloth - the rod Palythenc rod Perspes sod
gains a negative charge, waing clectrons Toses electrons
® A perspex rod loses electrons 1o a woollen
cloth when it 18 rubbed with the cloth - the =
rod gains a positive charge. A ’“““L/é SRz BT
i A
o An cbject becomes negatively charged P »_pj [ e ,ﬁ (:;5 )
if it gains elecirons; {r"'”/,,e-’““" WL et ol :
an object becomes positively charged S S
il'it foses electrons. Uniike charges atiracs
C L
1,
* Unlike charges aftract each other; \.\
Hke charges repel cach other. Y A®
‘ i R -
s Karthing occurs when a charged object I (\’ g

loses its charge to the earth. ¥ihie i el

As well as experiments with charged rods...like the magnetism ones...



Turning Forces and Centre of Gravity

Ed

®

The moment ol a foree is the turning efTect of 2 force.
Moment = {Foree) x (Distance from the flerum).

A bever is any rigid bady which s free o tarn ahout a

a fixed point called the fuderum.

Lxamples of levers are: door, door handile, pliers, scissors,
metre stick, screwdriver (used o open paind tin}, ete.

The Law of the Lever states that when a lever (e, a metre stick) is balanced, the total
clockwise moments equal the total anticlockwise moments. ; ;

‘The centre of l*rawt) of an Obj ceris the point ;hmugh which ali thc Wemht of

the (}bJCC‘E appcars to act. {ie. the centre of its Wezg‘m

Stnble eqml:hrmm is pru,ws if when an object is slaghtiv miu! s wmre Bl gruvift
is raised, and it goes back 1o the original pommn on release.

Qbjects in stable equilibrium wili: have a wide ba_xc and a low cenire of gravity

Unstab'ie'eq"ﬁili'bﬁu m is present if wh‘cn' an -ObjBCi':-
is slightiy tilted, its centre of gravity is lowered.
and it tukes a new position when reledsed {i.e it

faiis over an iis side).

Neutral equiltibrium is present if when an abject 1s
meved, is centre of gravity is neither eaised nor
lowered. The object never becomes unstable - it
does not fall over and just takes up a new position

where it is siill i neuiral equilibrivm,

. EXPERIDMENTS:
f

42.1 To Prove the Law of the Lever

The metre stick is hisng from the 56 cm
murk and welghts are hdng frot gach:

Meutral

Stable Unstable

i;}_“; The three states of Equilibrium

side, balancing the meire stk each ume. I

a0 3 6 T BA R |

The moments e calculated on gach side
by multiplying (he weight by the
disrance to the fulerum, .

When the clackwise muments equai the
aaticlpekwise mumems, the metra stick
is hnlanced £

I'hx_g proves Jas: Lm\.: of the I_ew‘:':

Bl 2.2 1 it e Height of an Ofject
L'slng the Law of the Lnef =

A known _weight is hung; on.one side
ofithe metre stick and & stone on the:
“other sldc, S0 taal m\:y bnlnnce

ointils cised by e ﬂe;gm
i¢ calulaied and this mnst nquul the
moments caused by the stone..

Therefare, maments caised by the
\‘/Cl{;hl (v—muht uf‘swnc) A (dmanc::

-
drawn on the. cnrrjhnxrd
i‘hc cambnm! is lhcn Jmng f‘mm E ﬂlﬂ'crc:at
aqsun '1.; p1umbhm. is

This is repeated b

dmwn a5 befoze.

W}m--c .ill the lines meet is the centye of gravi m

al the cardhonrd.

& spore fmm othér Tmmss
at the edge of the umbn@rd and r\:»al fimes o




Weight

e The weight of an object is the force of gravity acting on it

« Weight is a foree and is measurcd in newtons (N}

« The foree of gravity on Earth is 10N on every | kg of masgs,

o Weight(N) = Mass (kg) x 10 N/kg (earth's gravity).

+ To find the weight on Earth, multiply the mass {in kg's) by 16,

o The weight of something in outer space is the mass multiplied by 0. It is weightless.

DIFFERENCES BETWEEN MASS AND WEIGHT

MASS - . WEIGHT

1. Measured in kilograms (kg) © 1. Measured in newtons (N)

2. Isfixed, never changes. = - - - 2, Varies, depends on where you are.
3. s a fixed feature of all 3, Is a force or pull on something,

things - like length or volume.



Work, Energy and Power

»  Energy is the ability to do work. joules (1)

= Waork is done when a foree moves an object. joules (J)
Work (J) = Force (N)x Distance (m]

= Power is the rate at which work is done. watls (W)
Power is the amount of work done in 1 second.

Wik done (1)

s+ Power = —
Time taken ()

e Sunis primary source of energy-warms planet / p[ants
photosynthesise / energy conversion

¢ Know renewable and non renewable energy-... give examples

e Adv and disadvantage of renewable energy sources.... Cheap to
run / no co2 emissions / high start up costs etc...

= Know principle of conservation of energy

3 Main Experiments

Diagram

e
Thermometer =

1. Set up the dppgxrguua as shown HhaisiiiEs it Quwifeh Bulb
jj.2 ‘Note the iempesrai-ur-e' of the bulb. St e '\C :

{-3 Close. the swﬂgh a d.'iai iha: current ﬂow f@r H in,w I_O

- minules w0

}4 Note the zemp&mﬁam Of iin, bulb :
5. Result: the battery drives a current t}u ouwh I:hc
‘trLLiﬂ L(iitsmg'(he bulb E{) hea{ Up :

ng the nail close to the pap:,r
lose tlm qtheh :




& An electrie curvent iz a flow of electric charge.

# Conductors are substances which allew eleetric carrent to flow
through them [reely (e.g. all metals).

o Insulators are substances which do not allow eurrent 1o pass through them (e.g. wood, plastic).
# A hattery or power pack is an “electrical pump’ that pomps electrons around & circuit,

o Flectrons are pumped from a region of high electrical pressure (the
negative terminal) o a region of low electrical pressure (the positive terminal).

@ The difference in elecirical pressure between the negative and pozitive
terminals is called the potential difference or volfage.
1t is measured in voles (V) naing a voltmeter.

@ Current is the flow of electrical charge. It is measured in amps (A) nsing an ammeter,
The svinbol for eurrent in amps is (1)

e Resistance i3 the ability o substunce has to resist the ‘ ’,/\\\
flow of earrent in a circuit. It is measured in ohms (€2). / : \*\

e The larger the voltage, the larger the current that can flow, Z N N\
‘The larger the resistance, the smalter the current in the circuit, f{' %
The relztionship between voltage {V), current (1) and resistance (R) 7 F <x R EY
can be shown using the VIR triangle. i

e Ohm's Law states that at constant temperature, the voltage (V) is always proportienal 10 the
carrent (I} in a circuit.

® Resistors (c.g. bulbs) in a cirouit can be wired cither in series or parallel.

Rusistars Resistors i
wired in wired is !
series parallel |

» For resistors in series, the total resistance is found by adding each of the individual resistances
together. Rpyraay = Ry + Ry + Ry

The three effects of an electric eurrent are

Chemical
effect

Henting

;
i Mapnetic
effect © |
i
i
i

effect

P
ety

AOSISESREES o S——




EXNPERIMENTS:

3601 To Distinguish Between

30.

Conductors and Insnulators

Different materials arc placed
between the crucodile clips to
see i they are conductors or
insulators of electricity.

A conductor allows the current
to flow in the circuif and the
bull lights.

An insulstor docs not allow the
bulb to Lght.

2 To Verify Olim's Law

A cirenit with a heatling clement
is sef up as shown.

The veltage of the circuil may

be changed using the voltage
thial on the power pack.

The voltage i3 read from the
volimeter, which is wired in
paratiel with the resistor.

The eurrent in the circuil is

read from the ammeter, which
s wired in series with the resistor.

The resistor is prevented from heating
up too much by immersing 1t in water.

As the veltage is inereased, it is found

that the carrent also increases.

A graph plotted of carrent against
voltage gives a straight line that passes

through the origin (0,0},

This verilies Obm's Eaw which staies

that, at constant temperature, the
current in a circuit is always in
proportien to the voltage of the
¢ireuit,

A simpler drawing of the apparatus

used is shown on the right.

v 3;,*::;“"”".\‘“
3 T
¥ S RN
e 1
i

bulb

battery

yoltmeter
{measures volts)

Ammeter

{ megsures .
current in
Amps]

Tesistor
{heating element;

power pack

voltmeter

resistor
aynineter @) swich c\
o
P
Tl
L

power pack



Uses and Effects of Electricity / Electricjty in the Home

s A fuse is a safety device which cots off the current in a circuit if the
current goes above a certain level. The thin fuse wire overheats and meh,
and so breaks the cireunit. Fuses are now replaced by circuit breakers.

s When choosing the correct fuse for a circuis, its amp rating should be
slightly higher than the normal circuit or appliance requires.

s The terminals of a plug arc conneeted as follows: Live on the right (Brown wire); Newral on the
ieft (Biue wire); Earth in the middle (Yellow/Green wire). A fuse is mserted on the Livw wire.

e The power of an appliance is a measure of how quickly it converts electrical encrgy into ¢hes
forms of cnergy. Electrical power is measured in units called watts {W)

& The ESB’s unit of energy is the kilowatt hour (kWh},
A kilowatt hour is the electrical energy used (converted) by a 1 kW appliance ronning for 1 hour.

s The number of kilowait hours (anits) used:. = (number of kilowatts) x (number of hours),
s Cost of clectricity = (number of kilowatt hours or units) x (cost per unit).

e Direct current (d.c.} fravels in one direction only.
Alternating current (a.c.), supplicd by the ESB, changes direction many
times per second. a.c. can casily be converted to d.c. using a rectifier.

switch

EXPERIMENTS:
51.1 To Show the Action of a Fuse

A single strand of finc wire woel is placed
between the crocodile clips in the circuit.

When the switch is closed, the heating effect
of the current heats and breaks the strand.

A fuse contains a thin wire that melts and
hreais the cireuit if the current is too big.

strand of wire

51,2 To Wire a Plug Correctly

About 5 em of the white insulation is removed
from the end of the flex.

The hrown and blue wires are cut back by 3 em.
About 0.5 cm of the insulation is removed frem
¢ach of the coloured swires.

carth

nentral

The exposed ends of the wires are connected 1o

the terminals of the plug: Blue to neutral on the

left; yellow/green to earth in the middle; and

brewn to live on the right. cord grip

All serews on the terminals, cord grip and plug
cover are then tightened firmly.




Electronics (assumes that current flows from +ve to —ve terminal!)

e Electronics is the carefiil and exact control of very small electric currents.

e A diode is an eleetronic component that will afllow current to flow in ene direction only,

e A light emitiing diode (LED) is a diode that gives out light when a czii‘rcnt flows through it.
» [.IDs uscfer less current than a bulb.

s A lightdependent resistor (LDR) is a resistor whose resistance depends on light.

o When light falis on an LDR, its resistance decreases and the current therefore increases.

EXPERIMENTS: il =
52.1 To Show the Action of « Diode diode in - / e
. . . " forward bias T C i
When the diode is wired in torward bias o ) .
(positive to positive of the diode) the PR \
bulb lights. N/
When the diode is wired in reverse bias ¢
{(positive to negative of the diode) the ety ke
bulb does not light. reverse bing $ 1 (5\
r/
1y
LA
32.2 To Show the Action of an LED #) l -
A
An LED gives cut light when wired in forward
bias (positive to positive) as shown. +1i
The resistor protects the LED from too high a - //‘
current. ___Lél_ :},_._._w._@,_
e A

LED

52.3 Using LEDs to Test the Polarity of a Battery

‘When terminal A is connected to the pesitive of : Red | Green i
the batlery, the red LED (in forward bias) lights, A ' o

When terminal A is connected to the negative of 6V

the battery, the green LED (in forward bias) lights. Q ) _
. B 3300 3300

32,4 To Show the Use of an LDR

When Hght is shone on the LDR, its resistance
decreases, the reading on the ammeter shows
a higher current flowing, and the bulb lights
brighter,

The resistance of the L.LDR decreases when
light shines on it.

LDR



