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Chapter 1 : Motion,

Forces And Energy

PgAACAL GRS avd
MYASIRAMIIE '
Rulers and measuring cylinders are for length and
volume

measurin? a variety of fime infervals using clocks

and digital timer

. Sum of @il values
Averagc Value - Numbev 0f Values

Period of ostillation = time taken [ number of Swings
SCALAR

* guantitieS that OnlY have Magnitude

« distance IS also scalar as it has ho direction

*Eg: Speed, time, Mass, energy, ana temperature

VECTORS

* quantifies that have both magmtude, and direction
* Velodity 1S also vector because it 15 Necessary 10 Mention
both S Speed and the direction.

+Eg: {orce, Weignt, Alceleration, momentum, slectric field Strength
and gravitational” field Strength.

the resuttant force of two vectors af right angles

Ao
[ )
Fa\lin@ Object WI0' air Tesistance
oject falls with Same acweeration,

Speed of folling obigct increases ar a Steady
fate

Speedis distance travelled per
unit time
Velodity is Speed in a given divection
total distance travelled

Average Speed= “graitime taken , ; e
Faling Object with air resistance

In uniform grovitational field, objects
experience - weignt and friction.

e fovce 0f air fesistamce increases with
speed of foling oigject.

Acceleration is cnanﬁe in velocity
per unit time a= &%

Steeper Nt >
higner speed-

inHially e upward gir fesistane isn't high
meaning there is unboianced forces
S Qr Tesictanc increases,

P . Lo S ENOURN £0 bolance downward
» Speed = gradient of distance -fime foree. hen air S
* aceeleration = Jradient of Speed-rime ot object, forces are balanced
# distance travelled = aven under the the object now falls at constant
Speed-time. 9raph. Speed. Called Termindl Velocityy
 deceleration is negative accsleration

and. use this In calculations

Hime

Acceleration Of free Fall 9 for
an  Object near 40 the surface of
the earth |s Approximately constoni

Mass: a4 Measure Of the quantity of “Matier in on
Object Gt rest relative 10 the opserver.

Weight * d gravitational force ON 0n Object that
has mass.

Weiopt is the effect of o aravirational field
strength on Mass.

Weight = MASS x Gravitationy| tield strength.

W=mg , 9= > m=‘%

Gravitational field Strength is force per unit
mass « This is eguivalent t0 acceleration of free
fall

WeigntS Cond mass) Can be Compored using
a balance.

WEIGHT

/' MASS

calculation graphically P A i Ut
ﬁz‘d"gng‘e'-i"‘/s’ Pgm/—ms ‘C‘E%?ér'evﬁiaf&'v‘i\mgm Vemig
Sok.chH, TOR =5f;';5|\; \’rg:\!‘cle*?m for force ana use a
byl protracter for qngk, W
1

Density. is. Mass per. unit volum
p=2 where p= density
M= Moss
V- volupme
How 10 determine density in Solids.
Reguiar solid ifregquiar solid

N Y

* measure length, Width, * Place object nto a measuring

height % Muttiply 10 find ~ Cup ill i 15 Submerged in
Volgime.- water, the iNCredse in water
* place olject on balance  volume, is the volume.

to find its Mass. +Place Object On a balance
ap='v" tofind Mass -p-

Which Object floats?

any object with a density lower than fhat of iquid
will float dbove the liquid.

TR liquid doesn't mix, does i €100t ?

lower dlenSity liquids £loat on denser \iguids if not mixed.




Chapter 1 : Motion, Forces And Energy

FOTLAS

Forces 1ay produce Cnanges in the Size and shape of an
Object.

the sPr'u\g constant as force per unit Extension
K=

N

limit 0¥ proportionality

F
* extension is directly. proportional 1o
force, wntil limit of proportionality is Teach.

X
Limit of proportionality 15 the point beyond which the extension
of an elostic oject s No OMer directly proportiondl to the force
applied to If.
Resuttont force of two forces that 0ck in Straigwt line inthe
Same, way is found by Just odding them together.

Resurtant - F=Ma
e = 208 e force ) the
accelevayion arein
the same direction.

an object either remains af rest or continues in a straignt
line ot constantly speed unless acted onby o resultant force.

A resuttant force, May change the velocity of an ogject by
changjing direction of Motion or speed.

Motion in @ Circular path due to g force Perpent ... ar

to the. motion . as:

* Speed increoases 6S force iNKrEAses, with mass % radius constant

* radius decrease it force increases, with mass  Spzed Constant

*an increased mass reguired an increased force to keep Speed ond
radius constant.

Y W A S

MO 2MA/ AN
Momentum = Mass x Velocity
Impulse = force x time

Fat = A(Mv)
Principal of conservation of
momentum States that i€ two
Objects collide, toral momentum
before and affer collision remains
Same if there iS no external forces
Resuttant force isthe change in
momentum Per unit time.

Plane \amina :

B Centre of gmmtg of an ogiet is the point @ which
the weignt of the Object may ve Considered to ack.

To find the centre of gravity of an irvegulory Shaped

@ Hang up the irreguorly Shaped oeject
@ Suspend. Shape £rom location near om edge.Drop @ plurmb
line qnd markon tne object

@ Suspend e Shape from anotier location 5 drop a pluml
ling % mark the position the ploce where lines intersect
iSthe centre of Qrovity,

Solid £ririon s the. force - between 1wo Surfaces
that may iMpede motion and produce heating.
Friction Cdrag) 0tS On an object moving through a
liguid and aiso gas (e.g. air resistance)

Turhing Effects of forces

the moment of a forces is a measure of its
turning effect.

Eg: DOOF hinges, a SEeSaw p UNSCrewing a Nut.

Moment = force x perpendicular distance from the pivot
Principle of moments is when a bodyis balanced

the fofal Clockwise Moment aeaut o point equals
he, tofal anriclockwise woment about the same point.

C' Y W///////Z>
l JAN !

L S )
l JAN !

When there 1S No resuliont, force,and no resultant
Motment, an object is in equiibrium.

A Simple experiment to demonStrate here is 1o resuitont
momeNt on olject In equilibrium IVOIvEs taring an objeck
like abeam % Feplacing the Support with Supports with
newton (force) meters. the DeaM wil be I equilibrium
i looth SideS exert Same force

The position of centre of gravity of an Object affects
itS Stowility, tnelower the enire, the, MOre Stable the Ogject




Chapter 1 : Motion, Forces And Energy

Y , Wotk and,

Energy
Energy moy be Stared dS kinectic,
gravitational potential, Chemical,
elastic (Strain), Nucleor, electrostatic
and internal Cihermal).
Energy transfer
senergy is transferred between Stores
during events % processes. Eq:
Transfer by forces (mechanical work
done)
=when force acts on object cg: pulling,
Pushing , Strecning ett.
Transfer by Electrical Currents (etectric
Wwork done)
= whefh Charge (Current) Moves thwougi a
Potential difference
Transter by heating
~ when energy is tvansfPered from ot
Object t0 0 Colder one.
Transfer by electromagnetic, Sound
other waves.
— Energy fronsferved by electromognetic
Waves eg'. l,igm',.
kinectic Energy:
energy that objecthas as a resutt of its
Mmass and Speed.

E - % 2 m: mass

V: velogity
Ex: kinectic energy

=

pPeWAUL

Gravitational Potential Enery :
ENergy on Oject has due to its heignt in
a gravitational field. Change in GPE =

M: mass
AEp=MgAh g :aravitationai fied Strengnt
Ah: Changein heignt
Principle 0f Conservation of eﬂerg‘?.
~Energy cant be created or destroyed,
it can only be transfevred from one Store
to another.

SANKEY DIAGRAMS

*Used to represent energy transfers
*flat end of orrow Shows enermy in

& Straight arrow Show$ USeful energy out

2503
|3OI
1203

useful
total energy
enérgy out
in
5007

Total €nergy in = Useful energy out + Wasted energy

Mechanical or Elecirical work done is
equal to fhe Cnevgy fromsfe red.
, Work={prce x gdistance
W=Fd

=AE
“wwork<change in energy (7)

AR

— —>
asted y wasted y

Pressure is force per unit
area.

In real life, pressure is

Seen in anf\j force, exerted
~Push a doo
- Standing on floor

- NAil [thumb pin

Pressure unitis Pascals (Pa)

Pressure inliguid is
exerted from au directions
Force acts Ot 40" to0 the
Surface of Object

the formwia for pressure in
ligWwid 1S :

4p=p9gAh
where p- liquid density
g- ravitational field
B - thange nheight

& arrows bending away show waste energy |

Energy. Resources

useful energy may be obtained, OF
generated from:

- chemical energy in fossil fuets § biofuels

» Water - energy in waves, tides % dams.

* Geothermal Respurces

-~ Nuclear fuel (non-renewable)

» light from Sun o generate power (solar cells)
- Tnfrared 't ofner ElECromagnetic waves fom
the Sun to heat water Csolar panels) and
be Source of wind energy.

steam
generaior
1o produce
electricity

Radiotion: from the- Sun is the main
Source: of energy fr all our energy
Resources except -geothermal nuctear % tidal.
Energy is released by nuclear fusion in
e Sun.
Research i being done to investigate how
energy reieased by nuclear fusion can be
used to produce electric energyon large
scale.
the ratio oF USebul energy (power output
from system to total energy/ Power input
{ t
E¢ficiency () =(%i$|:::rgg‘£:‘::‘)‘ J100

- 4. (useful power output)
Efficiency (M) = iarpower pury % 100

Power Is Work done per unit time
and Energy transferred per unit time.

@P-%
b) P=55




Chapter 2 : Thermal Physics

W\wu,cmmmmwe#mmm

The absolute zero

Particles Move due to energy from the
Surrounding tRmperature buk ar Soime point
there is a temperature wnere particles
10 longer Move. THIS is the QbSHLUTE Zero
(-2%3°¢)

Pressure is caused by the collision of
gos particles onto the wallS of its
container, forces exerted by particles
Colliding with Surfaces

p=1f

A @ force per unit area.

Brownian motion is the random move-
ment of of particles in a liquid 4as
Produced by large NuMbers Of ColiSions
with Smaller particies.

Brownian Motion can only be seen
under microscope and even then You
can onlu See partices like Smoke

but ot the Stmaller atoms 3 molecules. | Change in volume Cincrease) wil

The light. fast-moving atorms and
moleCules Collide with rger micro-
Scopic parrticies.

Gases and Absolute
~ iemperature

* kelvin temperature Scale begins at
absowte zero

-0k is equal to -173"c

=1k increase is same as 1¢ increase

Ttis imposSible for temperature tobe

lower han Ok, it can never be nesative
kelvin to "C Converting:
TCink)=0(n c) 1213

Chonge in temperature (increase)
will CuSe pressure 10 INCrease.

Cause pYeSSUre to increqse.

PeVa=PV,

YINETUMAL PRISPERUE LS Mnd TUMPERAt U,

Thermal Expangion

*When materials are heated, they expand
~the SPACE taken up by molecules Incren:
e molecules themser don't increase in siz

Evergd_ag _Application and
Conseguences of friermal expansion

-Thermometers rely on the expansion
of liquid 1o Measure temperature.

- Bimetallic Strip that bends up
whet NRated % Closes the Circuir:

Consequences of EXpANSION :
* Metol railway tracks, odd surgaces
and bridges So gaps are Huiltn.

A rise in {cmperature of an
object increases 1S Internal energy
he rise in temperature of an ovject
COUse increase in average Kneckic
energies of all partices inthe oject.

Specific heat CApacity is the energy
Vequired per Unit MAss per unit temperature
C = _LE a4 Change in energy

™A (o5 mass x change in temp

Experiment 10 measure Specific heat

capacity

%1 e THERMOMETER

Metting: When Sotid turns £0 liguid
Boiling : When vapour Pressure = liguid pressure
No internal femperatur rise

Tce metfS at 0°c % Water boils at 100°c
% Boiling happens throughouf liguid at a set
femperature but evapora-lion happens only at the
Surface and ot onw) temperatire.

Condensation - Particte 105e KE 3 come closer
9as->liquid  and becowe Slower

SolidifiCation- partictes (oge more kE, barely move
G liqaid > Solid  and oW Vibrate n fived position.

Evaporation:the escape of more energetic
Particles From Surface of the liguid.

* Higher temperature = More evaporation
# Higner Surface area = more evaporation

* Higher air moement = more evaporation

Evaporation causes Cooling_of a ligid
-particles at Surface of liguid goin
energy and Change (Mo vapour &o al
hig eneva (Wgh temp) particles vapourise
leaving loehing e low energy cool partides




Chapter 2 : Thermal Physics

TUWABER OF DAtmal. gy

CoOWMA Lo

CHOMMECA O

Thermol CONGUCEION occurs when 2 CORVECHON 1S Main mode for heat o
Solids of different temperatures Come travel through liquids % gases.

in contact with 0he another, thermal
enev%g is transferred from hot to cold
Object.

Metals are best conducters because
of the high number of fres-moving
electrons. Afoms need 10 Vibrate %
Collide to pass the energy.

Condution is bad in liquids » 9os due
t0 the particles being further away.
the vibrarion can't be passed.

Conductors tend ©o Ye wetal,
Better conductors Zove de\ocalized

electyons 10 transber energy
hot Cold

oo e e 2O 80 o 8¢
I o® 0 0o a“«)&i\ vo®se

-Convection Can't happen in Solids

*When a liguid (9os s heated,
this maxes the hot liguid! gos than
the Swrroundings So the liguid! gas
Yises, the cooler |igwid | aas will
Sink and take jrs Place % repeat the
Process, thisis called a Convection Current.

Cooler,denser Hotgas expands
908 replace it

ﬂﬂm

thermal radiation is in€rared radiation

and Qll ObjectS emit this radiation and
his radioion doesi‘t require a medium

For an oljccr 10 be ot tonstant temperature
it needS Yo transfer encrgy away from the
opject ar the Same Yate that it recieves

ey

Difterent Surfaces radiose b reflect
heat differently eg:

It Object recieves energy ar arate

higner fhan loss, Oject temperature wil
increase. Cvice Versa)

Greenhouse Effect
The temperature of earth is controlied
by incowing and eimited radiation.

Tnfrared from the Sun is:
 Reflected back to Space.

* Rbsorped by the earth armosphere [Surfoce.
- Emitted from earth atmos|Surface to Space.

Radiated heat is direchy
propartional to the Surface area and
temperature of the opject.

Dark Matt Side

Ball Bearing
stuck with wax

Light Shiny Side

1l

Bunsen Burner

Ball Bearing
stuck with wax




Chapter 3 : Waves

A wave transeers energy without TRANSVERSE WAVES
transferring mattey. m ~ Wove Pedk

Wave motions are oscillations 3 Viorations _
Eq: YOPES, Strings, and water waves VibrationD > ua»gxeemg%n

_ wave length Perpen- ranseer

*Peak [Crest dicwar
a .
mp\md%lI\ /5\ o WO YOHON - WAYE frough

\/ * Wave Vilbration is pevpendicular to wave propagation.
trougn * Eleciromognetic radiation, water waves,
Freguency : NUMber Of WOVes passing & point, Seismic (5) secondary woves can be modelled as
per Sec Measured N Hertz (Ha). HanLleIse
wave Speed: distanced travelled by wave per second. LONGTTUDINAL WAVE
V=52 frequency x wave \ength ()Y e I partice movefnent
wave fronts: imaginary surface Corresponding ambds’ RN R kg Wove motion
points 0f waves that viorate in unison. GRS e Facron
waves *Wave vibration is paralel to the wave
Propagation.
“Sound, Ondk Seismic (p) Primary Wwawes

wave fronts Can be wodelled aS londitudinal waves.

AN USTIG A RAPPLE Tk

wave WS boundary berween two Media 3 doesnt  *Reflection ot a plone Surface

Pass ’r\l\ro“ah and Stays in original medium. . :
angle of incidence = angle of reflection incident N\ 1 Arefiected
AT, —WirTor

A Wave PASSeS O boundary, berween two * Refraction due to a change of speed coused
tronsparent medid and undeigoes chonge in Speed. by thange in depth

a wave refracts and wndergoes Change in dee decreased A
wave \CV\QWI and direcrion. water

it wave Slows down, WAVES bunch u\)‘} A decrease. Shallow

if Wave SpeedS Up, Waves Spredd Out § A increases. water

dLpE AL AR A WATLS
When waves pass a narrow gap, the waves

Spread out  this is called diferaction.
if gap is Smaller, diffraction iS Wore prominent

e i




Chapter 3 : Waves

AL

angle of
inciaence

Normal: line that is perpendicular to plane (at 40°)
Angle OF Incidence: angie of wave approaching plane
Angle of reflection: angle of wave leaving plane.
*Angle of incidence = "Angle of reflection

A virtual imaoge is formed .

by the divergence of rays

from the image , and Can't

be prmjected oo a piece of I

Paper Crays dortt go thru image) (SR ——

INVESTIGATING
REFLECTION

safe’fg=

~¥ay box can burn

- Don't ook into lignt

~keep liguid away from items
Control varialples : distance of
ray box, wavelengta, width.

TN 585

Principol oxis : i pascing thru lens centre

Principal focus - POINt Ot which rays

of light Intevsect Wit Principal axis

Focal \en@{h : distance between centre § focal point

Convergjing lences: Parallel mys

are brought to focus called Prindp us [ focus point.-convex
Divgr(am@ lenses: Pavallel light Foys are made to diverge
(Spread out) from a point. -Concave

Thin Converging Lens
lens

Real image : image Eormed when rays Converge s praject onSureen,

Virtual image : image formeol when light rags meet pehind lens

Converging kens real imoge  Converging Jens virtual image

Refractive index, N, i the
ratio of Speeds of a wave in two
different regions.

= SL(L) n= L
Sin(r) sin(C)

Critical angle

Critical angle : the angle of
inGdence at which the angle of
refraction is 00" degrees.

Total internal reflection : when e
angle of incidence is greaier Hhan
critical an gle.

Reflection and Refraction Total Internal Reflection

\Cmical angle = 42°

‘When the angle of incidence equal
Incident ray e of

id ‘When the angle of incidence is
the aitical angle, the angle o i
ion is 3

greater than the aitical angle, all

Optical fibres
* technology that transmits info A4S
lignt Pulses along giass/ Plastic fiber

“USed by telecommunication
fotransit telephone Signals,
Internet 3 Cable TV signals.

= l Lenses can be used to:
Bl - single lens For magnifying
- Use Converging b diverging lens
10 Gorrect long IShort Signfedness
dISpRXAIBW OF Lght
The dispersion of light occurs when whie light is refracted
by & gass prism. the gt Spits to form & Specrrum of ¥

Colours- this iS because each colour hag oifferent wove-
length % freduency.

Light Signal 1
Light Signal 2 ——

Orande Yellow Green

Glongest wavel

Shortest wavelength ¢
lowest frequen

highest, freauency

A ray of Single. Colour /wavelength is catled monochromatic
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A/AAEMOGNRAAL. SPAIN

Electromagnetic Spectrums have specific order based on
wave length  or frequencies :

highest wave length % lowest fregquency

" fadio Waves : rqdio, TV transmissions, astronomy, RFLD

* Microwaves : Sateljte, TV, mobile, Microwave Ovens,phones

" Infrared : €1eCtric grils, Short Tange communication, thermal img
* Visible lignt * vision, pnotography, illumination.

* Uttraviolet: Securiry marking, defecting faxe bonk notes, sterilize
" X-Tays : megicat Scanning , Security scanners

v  Gamma Rags : Syevilizing food % Medical eq,uipment, cancer
lowest waveleng '} defection % freatment.

highest frequency

Al electromagnetic waves travel at the Same high speed
whichis 3.0X108 mis andit approx Same in air.

Digital Signal* Signal represented by binarly nuMbers

Analogue Signal representixtion of direct Lopy of original Source

Sound Can be transmitied S both analogue Bdigitol Signas.

Harmful effects of electromagnetic wawes :

Microwaves : internal neating of body cells
Infrared: Skin burns

Uitraviolet: damage 10 surface cells p eves —Cancer
X-roys % Gamma Rays: Mutation » damage fo cells.

Many important Communication Sustems. rely

Oh electromagneric raaiation including:

*Mobile PNONES B WIreless interner — Microwayes used
because they penetrate walls § require Short Oriel.

* Bluetooth - UseS low efergy radiowowes or microwaves

as they pass Harough walls but Signal is weakened by doingso.
* OPHC fibres - (visible liont [inkrared ) used $or cable TV'% high
Speed broadband , Visible ligiit COYTies wgh rates of data.

Communicaiion with ortificial Soxelites is mainly by
Microwaves :

* Some Satellites prones USe low orbit ocfificial Satellites

* oM Saielitephones Bdirect brondeast Safelites use geosiotionary
Satellites

C

J

oW

Time

Analog signal

Compression

ops.

Echoes are G reflection 0f sound waves.

highcr than 20kHz. It is used in

Saund is produced by vibrating sources!
'| Sound waves are of longitudinal nature

L 1 T R

The approximate range of frequency Oudible to
humans is 20Hz —20 000 Hz.

A medium is Needed o transmit Sound waves
(vibraﬁng particles So Mediumis needed).

The Speed 0f Sound in Gir iS approx 330-350m|$
In generdl, Sound travels faster in Solids
than liguid ond gas, faster in liguids than

rarefaction

High Frequency = High Pitch

Witra Sound S 0 Sound with o frequency Frequency is related to pitch

high pitch — high frequency

non-destructive festing of maserial, MeAical low pitch — low frequency

Scanning of Soft tissue b Sonar.
Average Speed =

Amplitude is velated fo volume
high ampiitude — high volume
low amplitude —low volume

distance moved
Time taken




the two ends of & Magnet are Called poles :
North 2 South poles.

The like poles Repel (Push each other apart)
The Unjike poles Gffract (move towards each other)

Magnetic marerials : experience force when in a
Mmagnetic Field, attracted fo magnet when unmagnetised
Can be magnetised o form o magnet

Only 0 magnet can repel another magnet (test)
Noh- Magredic materiols: do not experience a force

wnen placed in & magnetic field.

Permanent Magnets:

CoMpags — AWAYS points NOrth due to earth's sourh pole
School lap experiment - Permanent magnets for demo
Toys

Fridge Magnets— Stick magnet o back of Charm.

Uses of electromagnets (temporary magnet):
MRL Scanners - Uised toproduce diagnostics of organs

Speakers b Earpnones— to Sense [send Sound waves
ReCling — Used toseperare b Recycle metal from rubbish.

Circuil’_diagrams,

 CellS 'Li%m'elﬂiﬁing Ol_j@n-t—-de¢ .

A"

ol
v
L]

e diode Resistor ———
» batteries o g ’
e -® (-
« power supplies  * MOUOY
—)- D¢ —)-Ac
* Geperators " AMMELErs
_@_

* Potential divider * Voltmeters
Potential d S 0

Current af Qny point ina Series
Cirow 1s the Same.

The. sum of the Currents entering a
Junction in @ parallel circuit is equal to
the Sum of current \eaving.

* fotal Pd. Across the components in
a Series Circuif js equal 10 the Sum
of the Individua\ P-d.S across component e
* P.d.QCross an arrangement 0f Parallel
resistances is the Same 0S P.d across
one branch in the arrangement of Paraliel

Constyucting Series B parajel

A magnetic field iS @ region in Which
a magneﬂc, pole, Which experiences o force

Pattern b direction of magnetic field around g

NPV
f=n

the airection of magnetic field always goes fom nort to
South, Magnetic fied lines can be plotted by the iron filling

method :

bar magnet:

& the closer the lines are
nthe fied, the Stonger
fhe magnetic Eield.

* Place Magnet below paper

- Spredd iron fillings around paper
“let the fillings Settie on the
rield lines

=Place tagnet on paper  draw dot
af corner of magnet % Place plotting

Compass near dot, Place another where
fae Previous poifts B vepeat.

For a parallel Circuit, the Current
from the source is larger than
the current in each branch

The Sum O the CUITeNtS into junction
is the Same as the Sum of currents
Exiting the Juncrion.

Combined resistance of two resistors
in parallel is less than that of either
fesistor by iteelf

The aavanmqe ot CONNECting Lomps
in pavalel is that you are able 10
Switth on | off seperote ligits, even if
one 1amp is broken, the rest will Work.

The P.d_aCross @ Conductor increases

- resistance.

 Switches * m.agﬂeﬂsm(ﬁ

_ Coil§ —n—

* Resistors «transgormers
—— fixed 23 -voriaole. SIE

* heaters " Fuses |
—Orm— — Series

« thermistors * Relays

—n_

R [
®
H

Paralle)

Combined e.m.{senes = Sum o0& oI Sources resistors % OUfpuF is taken 0Cross
Combined: reSistance Series =Ra+Ra+Ra... oo e vousyors: At - Vo

as i's resistance increases for constant
Current.
@ voriobie Pd. works with 2. resistors,

The input voltage isapplied across

Ra- Va



Simple_electric field patterns,

pirection. of field :
* Like Charges repel, opposite, CNAYGRS arttraict. around A point charge :

* An electric, field s . Yegion in Which electric Unarge
experiences a force.
)

Charging by Contact and by Induction afOUY\d Q Charged wmu(,ﬂng
Sphere :

* By Induction :«__... Q

between two oppositely charged
parallel conducting Plaies :

+ By Contact: A

+—!
+——!|

> |
CV\ar%mg of SolidS by Priction involves only a g EEp |
transfer” of negative charge Celectrons). S |

. . ¢ When current flows in one
Electric. current is felated 10 the flow of  (patteries Isolar cells) Constant, directio

Charge.. - when current periodically
Electric Current is Charge passing & point per >(etectrical oppliances b inverts its direction.
unit fime home SOCkets)
Q I - Current
I=7 - Q-Chamge
t - time

Mealsnu:red W work
(volfs)e @ cnovge

. .4 : Potential diterence (Pd.) 05 the work done by a
u S 10, Measure :
e OF VOIMELETs | v ol Unit Charge pasing through 0 Component
Anologue Diaital measured

e V= W work done
(Volts) J Q charge

Resistonce is how diefiowt it is for Cusrent fo pass
a4 Component, measured in Ohms(<L).
R=¥

. ‘ * Resistonce 1S directiy) Proporhonal 1o tength
Electrical conduction in metals happens by * Resistance is inversely proportianal 10 Cross sectiondl
dllowing free eleCtrons to MoV between ajomis. area.

Conventional Current is €rom positive to negative and
that te flow ot free electrons is rom negative to
positive.




: efectrocution
: BUrnS % Short circuit
. £1eCHTO CUEION , Snort tircuit

. Bires, Short CirCuit
A mains Circuit Consists Of a live wire Cline wire), 0 Neutral
E=Lvt Wire ond N earth wire and a Switth should always
electrical energy = Current x Vottage x tite be connected to live wire SO When it's Switthed off

ho current flows thvough appliance to prevent electroGution
and ovex loading.

a fuse iS a thin wive thar heais up 2 metts when an
excess current lws through it, Buse has O rating and
S isthe maxipum Current Mot Con flow forough it
without Metting the wire

powe? - O ing Waner rrent.
Current = ToTage Choose @ vating Wighe than current

kilowatt per hour (kWh) is equal to the energy
Converted by @ 1kw device for one hour.

he outer case 0f an electrical applionee must be
non-Conducting or edirthed to prevent electric Shocks

A Fuse Wwithout an €arth wire Protects the circuit
and the Cabling for a dowble-INSulated appliance.

Icurrent
\-»magneﬂc
fied
The direction 0fF an em.f opposes the Crang
causing it.
ing it Q’-(\
N S §

A current =Carrying Coil 1n & magoetic Field
may experience aturning effect and that

magnetic  fsnrust or mofion the, turning ekPect iS Increased by increasing:
fied * the NumMber of turns on the Coil
* the Current

current
i * the Strength of the magnetic field

Solenoid Magnetic Field

Field winding
Shaft Pole shoe
Yoke or frame

* Speed Of wire, Coil OF Magner movement .
* Numogr oF furns on the Coils of wire R B
* the Size, o colls Uarger il = larger P-d.)
* Strength of magnetic field.

Commutator

Current

DC motor construction parts




Electromagnets are used i relays- A relay s a

device Fnat uses @ low Current circuit o Switth  high Current

Circuit On or off.

*When the Switth in the 10w curvent Circiit is C\0sed, it furns

fhe electromagnet 6N Which attraus jyon armature.
* armature PIvots p Closes the Switth contacs inthe high
Current Cirguit-

*When low Current opens, electromagnet srops puling the

armature and the high Current circuit is broken again.

Effect on the magnetic fied around Straignt wireS and

Solenoid of changing the magnitude 3 direction of
the Current.

Direction of
Lines of Force

Left Hand

Direction of
Rule X

Current Flow

A Current carrying Conductor will Only experience a

force if current is perpendiculor to direction of mogmekic

Pield \ines. IF the current or direction of Sield is roversed,
the N %S poles Gre also reserved,

TRANSFORMER EFFICIENCY
i€ a transformer is (007 efeicies
VpXIp=VSXIS e
where \
Vis voltage (Volts)

L is Current CAwps)

or.. Ps=VpxTIp
Ps is Output power prodyced in Secondary coil (Wais).

High Voltage Transmissions

+USed 1o inCrease Pd before transmitted to hational 9rid
. Msgdmowerv\sgh voltage, electricity used in power lines
-Used in adapters o lower pains vottage.

Advantages

-Teduce energy \0SS —1ess Current, eSS Neat in wires

Energy l0sS = I*R or E=Pxt

TRANSFORMERS

A transformer iS an electrical device that can
increase or decvease the potential ditference of
al‘rerm\ﬂng currents

—This can be done USing the generaxtar effect

A boSic fransformer
Consists 0f -

* Primary Coil

« Secondary coil

* Soft o Core

Operation of a transformer
* Oitermating Curreft is supplied 1o the primary Coil.
- the Current is Continually Changing direction
~Producing a Changing magnetic field around primary il
“theivoh Core |s easily magnetised, So the field passes
througy it
~So now fheres a changing field inside secondary Coil
~ Changing field cuts tarough secondary coil % inducesa
Potential.
= Since tie, magnetic field is Chandjing, the Pd. induced
will be Qlter nating.
- atternating p.d is Same frequency ag CUrTent o primarycol
*Secondary Coi\is part of complete circuit B cause AC £low.

Primary Coil - first ol
Seconaary coil - second Coil

Step up transbormer increases P.d of power source

Step up has wore turns On - SECONdary il han - Pritory.
Step down transformer decreses P.d. Of Power Source
Stepdown NaS 168S +urns on Secondary thon Primary Coil

TRANSFORMER CALCULATIONS

Output Potential difference (Voltoge') depends an:
- Number 6€ furns on Np% Ns
" input potentiol difference.

Pd at Primary coil _ Number of tumson Primary Coil
Pd at Secondameoil — Number of tums on Secondany Coil

Vp N
Vs Ng




Chapter 5 : Nuclear Physics

NE WULEAR IMbihEl. OF TME ateM

The atom

( Protons
~ electrons ovbit

. NUCIeus in sheus

/ v
Neutrons!

scattering Alpha () particies by a
thin Sheet of meral supports wiciear
mode! of the atom as it proves :

* Small nucteys Surrounded oy empty space,
* Nucleus containsmost of atomsMass
* Nucleus is positively charged
Atoms may form positive jons by
loosing electrons. or Porm Negative
ions by 9aining electrons.

The nucleus is Composed of neutrons
and protons.

Relative Charge of the

electrons is -1

protonsis +1

neutvons is 0

Proton numbey Catomic wumbey) Z
nucieon number GNaSS numper) A
1o ind nambey 0F NeUtTONS, A minus 2.

Charge of nucleus s given by the numoer

of its protons (2
Mass numbey = total nucieon number

Nucide, notation= 4x

ISotope iS two Or More Species of atd ~

with Some arowmic number (2) but
diferent aromic mass (A)
An element may have, More than 1 isotope.

Nuclear Fission
nucear fission is Hhe splitting of a lame
unstable nucieus into two Smaller nuciei

Produlcts of fission move away very quickly
= fuciear potentialenergy fo kinectic energy
~Mass o€ products is less than oviginal
NUCRUS. thiS iS COUSe TeMaining mass is
Converfed in1d ENCrQY that is releaged.

Nuclide %uafxon?or fission:
"B Ut R ggkr + 5630 +3gn s enerny

neutron Unstable

isotope of
unStable “’{iﬁ‘:},“,}g barium
W‘GV\IUW\ OF Itrquon

arom

@ Neutron
@ Neutron

@ Neutron

Nuclear Fusion

nuclear fusion is when two ight
nuclei join 1o form a NEavier nucieus
This process requires high temperatures
10 maintain this is why nuctear fusion is
havd to reproduce.

Energy produced during nuciear fusion

Comes from a Smail amount of partices

Mass being converted into energy
E=Mmxc*

E - eneray released in fusion Cjowes)
M- Mass converted to energy inkg
C - Speed of lignt mis

' MRSS O product iS ess than the mass
ﬁr the fwo origingl huciel

-i‘mms because. remaining mass nas been
Converted into energy

Nuclide eguation for fusion:
%H + :H - il—\ + energy
11 - deurerium (hyarogen isotape)

IH - hydrogen
He ~ Helium

¢

Deuterium

&

Tritium

&

Helium

~Sh
~

&

Energy

Neutron

eMENA WeTES
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RETRLLLON Of RABIOACEINILY

Background Radiation is found in SMail guanites
all around us And originates from hatural Sources.

Sources that contribute to bacmrounq Yadiation:
*Radon gas Cin the air) .
» Rocks and buildings
*food and drink
* Cosmic Roys

Ionising Nuclear radiation can be measured using
a dectector connected t0 A Counter.

* Count rate 1S measured in
counts/second or Counts/minute.
. backgrounq radiation count
rare i minused from each
measurement, Sp the actual
Count vote (S ctiiculoied.

h,a[-ﬂ-

B ALTA ’

-Life

.( l l W 64 ' [ J ; ! - . .
The emisSion of radintion froma nucleus is Spontaneous
and Yandom in airection.

The three types of eMmissionS from #ne nucieus are:

#1: Alpha (a) Particles (dleflected by magnetic field)

* 1protons 3 2 Neutrons (eg: He Nuclews)-Positive charge
* hignly ionising due to double positive cnarge % \arge Mass
~lonising range of 3-5cm

« Penetration low, Can't penetrate oo far thru matter
#1: Beta (B) Particles (deflected by magnetic field)

« Fast moving electrons

* Moderate ionising power, range albout 1m.

*Penetration Stopped by few mm of aluminium.

#3: Gamma (Y) radiation (not oeflected.)
*Electromagnetic. waves

» Low lonisafion power, infinite vange.

* Penetration reduced by few mm of lead.

—greater the Charge of radiation, the more lonising it is
— higher the kinetic €neray, the more ionising it 1s.

Radioactive decay is the change in
an unstable nucleus that can resultin
the emission of & particies or Bparticies
and [or Y-vadiation, these CNanges ave
Spontaneous and random.

For ho! ¢
cam

o decay.

Isotopes of an element may be 1o
octive dueto On RXLeSS Of neutrons

the nucleus and|or the nucieus being 10
heavy.

During d-~decay or B-decay.the nucleus
Changes 1o that of al different element.
During Aipha decay, @ Completety
new e\eMent is formeq in the Pracess
Gtomic WUMbet decreases by 2, Mass
Numbey decreqses buk.

During beta decay, hewtron chandes 1

isotope determine
IS used for:

Half life oF (oiope s the time raken
e fucei 0F that isetopein

The type of radiation % hal-life of

- houSemold  fire CSmoke) Q\Orms
* irmdiating food to kill bacteria
- Opject Sterilization with Yamma
= neasuring objeck thickness
* diagpnosis ? Cancer treament (gomma)

Decay Eq,tm’nOV\S

the effects of ionising Nuclear radiations
ON living thinds are Cel death, Mufations
ond gething cancer.

Radioactive material is Sagely Stored in
lead \ined boxes, b kept at Safe distance
from People. You Must yse tongs to keep
away 3 &vold direct tortact. the radio-
active material js used to diagnose,
Odiatrion medication ? radiopharmac-
guticals.

Which - isotope
Disposing radioactive waste is done
by burying i wnderground.

Safety precautions for al ionising
Yadiat{ons are yveducing exposure time

Proton % electron. hew element is Eormed.
neutron — proton + E\ecrron
During gamma decay, N0 Change but (ots

of energy ewmitted, no mass or charge.

Ax— 571y + 4a (apha)
QX —)7_“‘{ + ﬂBCbe\‘Q)
Bx > By + 9% Cyamma)

INCreasing distonce berween source »
living) TISSUE B USing Shielding to awsorb
Yadiation.
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The earth iS aplanet that rotates on its axis; which
is titred, ONCE N - Gpproximately 2l nours. we can
observe this by the periodic cycle of day *}l\ight,fhe
Sun §Moon done WMOVE, Earth Spins.

The earth orbifs the SUn once every approximacely 65
days, this can be een when Swnis furthest Up in Sky itis
Summer }wher\ SUNIS lower down itS wintey.

The average orpital Speed is
where 1 is average rodius of orbit

1) Tis orbital period

V=T

It tokeS ONE Wonth for moon to Orbit e0rth and at
difeerent times onty parts of the. Moon veflect light while
Other parts are bioceed oy carth, hence Why we Se& Mopn
Phases.

The Solgr System contoins:

x One star (the Sun)

* the Cignt Planets : Mercury, Venus, Earth, Mars,
Jupiter, Saturn, Neptune, and vranus

x*Minor Planets that Orbit the Sun : bwarf Planets like
Pluto, ond  ASteroidS n the aStevoid belt.

* Moons that orbit the planets

* Smaller Solar Systew\ bodies like Coimcts and vatural
Satellires.

Note: Minor planets % (omgts have elliptical Orbits
Meaning oval Shaped Orbit, and e Suis wot at the Centre
of the elliptical orbit, excepr when otbit IS extremely circle.

In COMPAYiSON 10 the Planets, the 4 Closest o the
Sun Qre Yocky Ond Small planets, the I Purthest from
e Sun are gaseous and large

Acaretion model :

The strengthn of gravifational field Ot the Surface
of o planet cepends on tve mass of Planet, and
around 0 planet the strength decreases as the
distance from planet {ncreases.

The time taken for light fo travel betuween Objects
is found. by taking speedi of light 1o be :
3x 105 m/s

The Sun contains MoSt of the MASS W our Solar

Sustem So it has the strongest grovitational
tield Strengint So all planets Orbit the Sun.

the Strength of the Sun's gravitofional field
decreases and that the orbital Speeds of the
Planet decredse as distawice from Sun increases

0N object in an eliptical orbit travelS foster
When Closer to e Sun and this is becpuse

it loses gravitational potential eNcrgy B gain Kinetic energy
as it gets closer t the Sun and it Causes the
object to speed Up 3 this speed INCrENSE CAUSES the
Slingshot efect where its Flung back into SPALE  Orbit Sloins
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The Sun is O Star of Medium Size Consisting OF Mostly hydrogen
(nd Nelium, it vodiates. mOSt OF its. energy in the infrared,
Visivle p Witraviolet regions of the elechromognetic. Spectrum,

Stars @re powered by hudeqr reackions tnat Yelease energy
and n Stable Stars the nuclear reactons (nolve the fusion
of hydroagh INFO herium.

Galaxies 0ve Made up of Many billons of stars

The Sun is a Stor n the goloxy Called the mil

Otfier Stars fhat make up the milky way are Much rw,r away
from €arth thon the Sun.

Astroromical distanceg Con be measured in lignt yearS, where
ohe fight year i distance troveliedinCinvacuum) spate by
ligh’r In ONe Year.

1 "ghf “Bar 5 q.5 x \0’5 m p - ~4.2 light years

The life cucle 0f O Star

X a stor is formed interstellar Cloud of gas % dust that contain
hydrogen

k a protostar is an inferselar cloud Collopsing and increasing

in temperaiture as a resutt of infernal gravitational attraciion

* Protostar becomes Stable, when inward force of gravitational

attraction is balan(ed by outward force dueto hign intcrnal temp.

K AlL stars eventually run our of wdrogen as fuel for

the nudear reaction.

* Most Stars expand 10 form rea 9iantS and more Stars

expand toform red SupefgiantS when most nyarogen is Converfed

1o helium

kg rea giant from o less massive Star forms a planetory

nebula with a wwite dwarf star at its centre.

ka red Supergaint €xplodes as a- supernova, forming a nesula

Containing hydrogen and New Weavier elements, leaving behind

a helitvon Star or black hole at its Centre.

 the nepula from Supernovamay forM new stars with Orbiting

Planets

Life Cycle of a Star

The Milky Way is one of many bilions. of galaxies
Making wp the Universe and that the diameter of the
Milky way is approximately 100 000 lignt. years.

Redswift is an increase in the observed wavelength
of electromagnetic radiation emitted from receding stars

and galaxies.

The lignt emitted from distont galaxieS appearS redstifted
in comparison with ligt emitted on e earth.

Redsnift in the light from distant galawies is evidence
that the. Universe is expanaing and supports the Big Bang
feory.

Microwave radiotion of O SpeCitic frequency is observed
ar Qi Poiftts i space around US dnd is known ns Cosmic
microwave biick ground raaiation CCMBR).

CMBR was produced Slightly after the universe was formed
and thiS radiation has expanded intd Microwave region of
he electromagnetic spectrum 0S universe expanded.

Speed (V) at which the goloxy is muing away from the
eordh can be found from change in wave length Of galaxys
Starlignt dve to red shif

e distance of o far galaxy (d) can be found using
brigitness of a Super nova n that galaxy

Velocity
moving
away from

us e
< The gradient of this line

is Ho Hubble’s constant

Distance from the Earth

The Hubble Constant (He) isthe speed at which
the galaxg IS moving away from the €arth

represents estimoed age of Universelp all master
® In universe was prescht ot a single POiNk.




