I Physical Quantities

prefix Symbol factor

nano n 10-9
micro M 10”6
mili ™ 10°3
centi c 10°%
deci d 107!
scalay vector
distance  displacement
speed velocity
— accelevation
2. Kinematics

speed: distance travelled ptv wnit time
velocity: vate of change of displacement per unit time
> S.[- unit: wmis
accelevation: yate of change of velocity pev unit time
L S:1- wnit: ms?
Q:%

3. Force & pressure

force: pusn I pull that one object exerts on another
S.\. wnit: newton (N)

mass: measure of the amount of wmatter in an object
$-1- unit: kilogram (kq)

Qravitational

fiela strengtn’ 'O N /K9

weigm: Wewm
S:l. wnit: newton (V)

demihoz mass = vol-
S:1. wnit: kg Im?

presswre: force acting b to the surface per unit area
S.1. wnit: pascals CPa) o NIwm*

ral

Pynamics
balanced forces: R.F =0
unbalanced forces: R.F. 3 0

NAL: it R.F=0, object will be in vest | uniform motion
.. constant speed : 2ero accelevation

N2L: Fzma

N3L: Gction - veaction paiv

$riction

900d effects: reduces:

- braking = water (lubrication)
= Walking without Sslipping = air

bad effects: - Smooth swrface

- wear & tear

= wnnecestary heuﬂng

S Turning effect of forces

moment of o force = Fd centre of gravity:
S.1: unit: Nm (newton metre) ine C-Gof an object IS the point
) through which its whole weight

B principie of moments: appears to act on.

wWhen o body 15 in equilibrium, the Suw of
clockwise moments abont a pivet iS equal
to the swm of anti-clockwite moments about
the same pivot.



b- Energy

enevay: the capacity to do work
S-1. unit: jouie ¢J)

enerqy stores
- Kinetic srove ] can be tramsterred by:
- internal grove = mechanical
~nuclear store ( - heaﬂng
- Chemical potentiol store = Clectvican
- elastic potential stove - propagation of waves
- gravitational potential srove 1
Kinetic store: gravitatiowal potential Stove:

E: 3 'Iz WIV" EP :MS”

Ex = Ep

consevvation of enevey:
enerqy Cannet be (reated or destroyed, En€vgy
con be transferved from one stove to another.

W-D. = force x distance
S.A. unit= jowule ()
pPower = rate of woyk dowe
I =
S:1-unit = watt (W)

1. Waves
Source of waves: Vibration or oscillation
wave:
- disturbance that transfers energy from
one place to another.
- made up of Peviodic motion

transverse waves:

-waves travel b to the direction
of vibrvation Ccrests or trounhs)
€.0.water waves, EM waves

longitudinal waves:

- wavey tvavel I to the direchon
of vibration Ccompressions & rarefractions)
€.9. Sound waves

wavefront:
\maginavg line joining an in & wave that
are in the same phase of vibvation

period:

time taken to complete a wave
S-\. unit: Second Cs)

frequency:

number of Completed waves produced per Second
S.1. unit: Hertz Ch2)

f=+= [v=FfA
v : v

period, wave
frequency Speed

wave Speed:

distance tvavenes by a wave in one second
S.I- unit: metre per sécond (wmls)

wavelength: -~ following one another

distance between two sucessive crests ov trowghs.
S.1. wnit: A (landa)



8- Electromagnetic Spectrum

mMNeénomic:
9amma rays  “p ﬁ-mj X-mam is usivg
X-ray Viagra in My ¥Y0Ow
Ultraviolet ray
increasing | Visivle lignt increasin
wave length R tre quency
Mmicvowave
V radio waves

opplications:

rodiowaves:

- Communication (e.q.vadio X tv)

= vsed in astronomy +o study the Composition,
Structwre and processes of planets and other
celestial objects

- reception and trangmission of data between a Radio
Frequency ldentification CRFID) tag and a reader device

micvowaves:
- heating up food
- Communication
Ly sateite communication
and mobile phones
- wsed in GPS

infrared:

- infrared cooker

= tnermometer Cfownd in airports)
- remote contvolg

visibie light:
- transmitted through optical floors in endoscopy
- used in photography

Witvaviolet:

- stevilisation of medical X lab equipment
- diSintection of watrer in treatment plants
- swnbedy for fake tanning

X-ray:

- imaqging of bones in radiograph

- cancer treatment in yadiation f?lem"

- cabinet x-vay systems to screen Mg9age
and carry-on items (found in alrports)

Gt amma ray:

- cancer tveatment In radiation thevapy

- stevilisation of medical equipment and
elimination of wmicroorganisms infood.

¥ speed of EM waves in vacuam: 3 X 10° mis



9. Theymal Processes

- Energy transter by heating & thermal equilibrium

Lb energy is transterrea by heating trom a vegion of
higher temp- to a region 0f lower temp. until both
regions have the same temp.

1B bodies that are at the same temp. are in thermal
equilibrium ond there is no net energy transfer
between the bodies

b for bodies that ave at diff. temp. , Energy can
be transterred through conduction, tonvection and vadiation.

- Conduction
- process of energy transfey througn tne
Passing on of vibrational motion from ome
farticie to another.

description:
)-parvticies at the heated end 9ained Ex and
Vibvate faster
- they collide with the neighbouring pavticies
and transfer €nevgy to them.
= this process continues from particie fo parvticie
wntil the energy from heated end 10 the cold end.

2)- occurs throngn the collisions of particies from the
heoted end o the ¢old end.-

3)= cannot gceur in Vocuum

%)~ fastest in solids
b because particles are closely packed

- Slowest in 9ases
B because particles are far apart

S)- metals are good thermal conductors becawse of free electrons
lp the free electrons ctan move in the spaces between of the
metal atoms to coliide with other atoms and electrons
move quickly and transfer the energy to them.

2. Convection
— process of energy transfer by means of convection curvents in a fluid
Cliguid or gas), dwe to density difference ; transter of energy through
a medium via the flow of the medium itselt

description:
)= occurs to density chanqges in fluids (1iquid or gases)

2)- cannoet occur in solids anol Vacuum

3)- heating by convection Cheat source at the bottom)
I flwid at the bottom 9ot heated up, pecomes less dense and rise
b the denser, cooler fiuid at the top sinks
b this process continues to set up a convection current to heat up all the +fiuid

§)- tuling b’ convection
L) the fluid at the top is cooled, becomes denser and Sinks
1p the fiuid at the bottom is warmer and less dense and rises
1p this process continues to set up a Convection curvent o Cool all the fluid



3. Radiation
= process of encrgy transier in the form of EM waves,
without the aid of a medium.
= radiation can travel through vacaum since no medium is
requived for the transter of energy

description:
1)- oloes not require a material medium so it can occur in Vacuum.

2) - black surfaces ave good thevmal absorbers | emitters

3)- rough surfaces are good theymal absorbers | emitters

%)~ higher surface temp- will emit more energy

5)- larger S.p. are good thermal absorbers | emitters

10. Light

laws of refiection:
I- the incident vay , refiected vay ond the normal at the
point of incidence all lies in “the same plane.

2. angle of incidence = angle of reflection
i =

* a veal image can be formed on a screen
o viviual image canmot be formed on a screen

Chavactervistics of a plane mirvor image:
= laterally invevted
- Same size
= wpright
= distance of image from mirvor = distance ot object from mirvor

refraction :
= bending of light as it passes from ome optical medium to another

Laws of retraction:
I. the incident vay , refiected ray ond the norma) at the }sam os reflection
point of incidence all lies in “the same plane.

= Constant

The refractive index of a medium is the yatio of Specd
of lignt in the medium. Cn>1)
¢ —> Speed of light in Vo Cuuw
T VY~ speed of lignt in me diuw

Il EleCtric charge ond current of electricity
= COnventional cnrrent is in the opposite divéction to electron fiow
(Y tzcurrent;
1= % Q@ :zelectric charge;
t = time taken
S:1 wwit: ompere CA)

wov k done £:em.t
£z Q W= wovk doné
Q =z amount of charge

S:1. unit ; volt (v)



_ wWovkdoné vz p-d-0r voltage
Vi Q W= work done

Q : amount of charge

S.l. unit: volt (v)

= IR V= p-d. oicross the component

l W= work done
memorise it b i-e. amount of Electvical energy
as VI'Cfoy|1 =Rl converted to other forms

I = current flewing (ampeve, A)

$:1- wnit: ohm ()

R= pf R < vesistance

P Crho) = yesistivity

Lz lenqth of wive

A = cross-sectional area
§-1- wnit : ohwm (L)

12. D-C. circuits
potential aifference . 3 )
in sevies circwit ° VzVitvat..

resistomee in . 5 R, +
sevies cirenit - k- R T F2

resistance in .-~ +—— + 7'
poraliel civewit LR [" R2 ]

13- Practical Electrieity

f=Vi P= power
M Y .
P=1*R = potential difference
Pz % I = turyent flowin
R = vesistance
P= % = emrg? converted
oy = time taken
fi= t

E =pt, energy = power x time

joules = watt R scconds? enfner
Kwh = kilowatt x hourg

E - VIt E = electrical enerq

E =I'pt V= potential difference

E: £t T = curvent flowing
R = rvesistomce

ct

time traken

Common witt of - ouiecc7y or Kilowatt=hours (kwh)
electvical energy

Fuses and civcuit breakevs prevent excessive cuvvent.



Typical household fuses ave rated ot
IA,2R,3A,5R ,10A, I3A

¥ when fuse limit is reacheq,
the electric circwit is broken
until the fuse is replaced with
0 hew one.

¥ when cnoosing a fuse, pick one

thot can také a current Slightly
higher thoan the normal civewit

wirt _name colowur

live wire brown
eavih wive green and
Nellow

neutral wive blue

Live wive:
= tounccted to a high voltage
and delivers current to the appliances

Neutral wive:

= Compictes the civewit by providing
0 return path to the supply for
the current.

= usually ot zevo volt.

Eorth wive: Al

= 10w - vesistance wive that is wsuall
connected to the metal Casing of appliances
and provides o path of least vesistance
for curvent 10 flow when the metal
cmsiuﬂ becomes live.

Civcwit breaker:
- Safety device
L com switch off the electvical swpply
n a civcuit when alavge current
that exceeds the rated value of the
Civeuit breaker flows through it.
b Connected 10 live wives

b can be resct by switching them on agome

Fuse:

= Safety device that is placed onto on
electvical civouit to prevent excessive
current flow



I%. Magnetism
= ability to attvact ferromaguetic matevials

e-9.iron and Steel

properties of magnets:
= attract magnetic matevials
- have two poles; the magnetic effect is Strongest at ihe particies

- a freely suspended magnet will come to rest in the north - south direction
- lav of wmognetism:
like poles repel & unlike poles attract

Methods to magnetise magnetic materials:
- stroking
= electrical method uslng DC and Solen0id

methods fo demoagnetise magnets:
= heating
= hammeyin
= dropping on tloor
- electrical method wsing AC and solenoid

soft magnetic matevials ce-9. ivon)
are easy 1o maguetise and dewmaguetise

hard wmaqnetic materials (¢-9. Steel,
alnico, neodymium) are difficult to
magnetise and demagnetise

15. Electromagnetism

Right Hand Thumb/Grip Rule

t ]

—_—> &

S
- N fingers ina c%te

I current’s div

= increasing current
= inCveasing nuwber of turns per
wnit Ienqth of the soleuoid
- placing a soft irom within the Second:

Father

‘\
1
|
|
|
¥
A

1b- Radioactivity

wmagnetic field stremgth can be increased by:

omic
subatomic particie _location mMass charge
proton nueleus | t AX nuciear notation
heutvon nucieus | o 2 = X is tn¢ symbol
electron electron snen  Yigyp -1 of an element
(negligivie) = RiS the mass

(nucieon) number
= Z is the atomic
Cproton) number

protons + neutrvons



nugléar decay

= random process when an unstable atomic
nucleus loses its enevgy by emissions of eleCtromagnetic
radiation

© 0ne cannot know what nucieus wih decay /
whén nuclear decay will oceur

Alpha Decay
a - -@ & « A glant nucieus emits an alpha particle
elium Nucleus, 2A, 2X)
P b aate * Apha partcies have postive charge and
r— are retatively heavy
. P + Alpha particies have imited penetration

abiites stopped by a sheet of paper or
human skan

Beta Decay

@ . & s o Emission of a beta particie (hegh speed
electron)
aus * High-energy hegh speed electrons
emtied
. .y N + More penetrative than alpha partces
el p

+ Can be stopped by plastic, glass or a few
méeneters of Abamureum

X

+ Emission of a Gamma Photon, a form of
high-energy electramagnetic ¢ adution
= . — * Dectromagnetic radkation of very Ngh

S 'a ) Gamma Decay

froquency and enwrgy. They are neutral
and hghly penetrative

* Requires dense materials such a4 lead or
several centimeters of concrete to shield
aganst them

Ariificial /Natural Souvces of backaround radiation

Artificial sources: Natwral Sources:
- Medical x-vaag - Rocks
= Building materials - Radon 9as in theair
— Waste products from - Food and drink
nucléar power stations = High potassium foods

€-9. bananas, Caryots
S-1- unit: Becquerel CBg)

| Becquerel = | disinteqration per second

measurement of radiation is sometimes expressed as being a
rate of counts per wnit time , also known as the

wnit: cownts/min
counts / second
Half -life
- time taken for half the nuelei of
that wnuclide in ang sampie (] decqy
the greater the nalt-life, the more
stable the nuclei

y oanct
= Radioactive isotopes can damage healthy cells
= Energy cavried by radiation can Kill celis, Cause
mutation and cancer

Protecting owrseives from vadioactive materials
Limit contamination!!

1f we are present ol » wie where therr muy bave boen 3 radoactve acoudent, we can ke S
followng precestioes

L4 Leove e imemuedions ares quachly %o eveod Seong comiammaed i radeom vt Saer aih
Tollow e rections of officials o Sc scarcat sals bullag o wea

® Remove the outer layer of e clodhing 3 e radicactve matorals may be on e clothng
Removing 8¢ clothing will reduce $¢ rak of costammaton.

® Wash all exposed parts of the body with sosp 3ad kkrwarm water This removes radoactve
matenals that may be present or e dody and redeces e nsk of contammanon.



