
 CIRCULAR MEASURE

Linear Displacement Displacement in a straight line
Linear velocity Rate of change ofangulardisplacement
Angular Displacement Anglesubtendedat the centrewhen an objectmovesfrom
position A to positionB on a circulartrack
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GRAVITATION

Newton's law ofGravitation Forceof attractionbtw twopointmasses
is directly proportional to the product of the masses and inversely Fa GMima
proportional to thesquare of the distance btw their centres R2
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Derevation of GPEmgh Satelliteorbitting a planet
a satellite
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FreeOscillations Oscillationsoccurring intheabsenceof a resistivemedium

IfDampedOscillations Oscillations occurring inthepresence of a resistivemedium

LightDamping air moderateDampingwater Heavy Damping Honey n

resonance Everymechanicalsystem hasits naturalKemenyof

y.fiyY1fgg
oosillation fundamentalfrequency Iffrequencyof aforcedoscillator
fundamentalfrequency whichresults in a maximumtransferof

energyandtheamplitudeofthemechanicalsystemreachesmaxvalue
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Boyle'sLaw Pa v Charles law Vat Gay Lussac's law Pat
UniversalGasConstant IdealGasFormula PV nRT

n Moles ofgas R UniversalGasConstant 8.31pay Pay P Pressure V volumeofGas T TemperatureKelvin
Ideal GasAssumptions a molecules move in constantandrandommotion
2 collisionsbetweenmolecules and container walls are completelyelastic
3 Pressure is due to collisions between moleculesandcontainerwalls
4 IdealGas molecules are freeof anyintermolecularforcesofattraction
5 volumeofmolecules is negligible in comparasiontothecontainervolume
Pressureof IdealGas D 43Pecs
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SpecificHeatCapacity d MCAT Energyrequiredtoraise thetemperatureof 1kg
of a substance by10C I k
SpecificlatentHeat Q ML Energy requiredfor a 1kgsubstance toundergo a
change in state
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latentHeatoffusion latentHeatofVaporisation TotalEnergy K E t P E

IdealGases Total Energy KE
0880 offo

t

f
t O k ml
Pat kemil Workdonebygas Px IN

pÉYÉiÉ compression

1114 11h41

WB DWCon

SetupA SetupB Pat Malek
First law ofThermodynamics

Mi Ma l Pit Mil Pat MIL DO DU t DWBy
L O
mi me thPEP L Du InternalEnergy

Da Energysupplied to gas

LECTROSTATICS

Columb's law Forceofattractionbetweentwopointcharges is directlyFgotQpgproportionalto theproductof thechargesandinversely proportionaltopermitivityofthesquare of the distancebetweentheir centres freespace
ElectricFieldStrengthForceper unit positive charge E j x q



Graphs of Electric Field Strength ElectricPotential Workdone to move
against distance a unitpositivechargefrominfinity to a
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CAPACITANCE

CapacitanceRatioof theamountofchargestored on the platewith
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Parallelcapacitors I MaxSafeWorking Voltage
Allcapacitorshavesamevoltage capacitor is ratedyou5,301
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MAGNETISM

MagneticFieldRegionofspace where a moving charge experiences a force
Fm Bgr B Magnetic Flux Density q charge v velocity
Fleming'sCAR TY CrossFieldmagneticandElectricFields are perpendicular
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Fm BILTesla B F1 Tesla is the unitofmagneticfluxdensity I Tesla
ofmagneticfluxdensityoccurswhen a straight wire carrying a current 081A
perpendicular tothemagnetic field exerts a forceof IN permetre unitlength
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BIL W
BIA Fm 2 107 2 L

I q
Fm B L

B 2 107 I Magneticfluxdensity
d atapoint perpendicular Fm 2 107 Ii IzL
fromthewire d



LECTRO MAGNETIC I IDUCTION

BA for an n number of turns NBA
Faraday'sLaw Rateof changeof magneticflux is the induced EMF voltage
in thecircuit E DOt J E Of 018 t or E doldt

Lena's law Lena's law canbe usedtodeterminethe
directionofinducedcurrent in a solenoid Inducedcurrent
always flows in thedirectionapposingthechangecausing
it
Damping Asthemagnetentersexits
thecoil mechanicalenergy is usedup
in overcoming attractive repulsiveforcesOvercoming Damping
simaUsea resistor as it

leads to lessercurrent tis
thereforelesseropposition

For a wirecutting a magnetic field E BLU

Eddycurrents Asthediscspins rateofcutting
magneticfluxlines isnotthesame
foreverypartofthediscThismeans
differencesin EMF inducedThis causeseddycurrentsTheseeddy
currents dissipateenergy therefore they cause a loss in
amplitude energy
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Half wave Rectification Full waveRectification Advantage HalfWave
Lessercomplexity11 n Fullwave
lesser power loss
Disadvantage HalfwaveNa vout

on Greater powerlossI e FullWave
Smoothing A processbywhichtheoutputvoltage Morecomplex
does not fall to zero

Parallelcapacitor combination

y t meansgreatersmoothing
on Series capacitor combination

capacitor it t means lesser smoothing
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VAN UM PHYSICS

ElectronVolt Theamountof kineticenergyanelectrongains as it accelerates
througha potentialdifference of 1volt eV Workdonein joules 1.61019

Photon A photon is a quantumof electromagnetic radiation having a
fixed amount ofenergy Ehf h Planck's constant

E 0 KE WorkfunctionenergyEnergyrequired
workfunction tobringelectrons to thesurface

energy ofthemetal
hf info KE Thresholdfrequency Minimumfrequency

fo thresholdfrequency for photoelectriceffect



Dual NatureOf EMR
EMRcan undergo diffraction proving it exists as waves
Photoelectriceffect need a threshold frequency to happen proves
it exists asparticles as in case of waves photoelectriceffectwould
haveoccurred atany frequency

y
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Electrons have a dual nature like EMR
De Broglies Equation wavelengthof moving particles
n
hp p momentum v I

h Mp h A

DE
M fn Mmr

Photon Pressure v0

mhm
mtg e em

a h
n 600nm 240

V2 Bgr
P 2mW

y gyp
V9 42mV MY BqV
NqKELE mu Bar at TY

I axiom D Bgr

1 Energyof 1 Photon3.31510195

2 Nophotons in Asecond6.0 1015
M Total Momentum 6.631012ns
TotalMomentum np momentumof photon

Power Np Energy 5 Force 6.63 10 N
time F DD t

3 Momentumof 1 photon 1.1111027ns 6 Pressure 5.53 10 6Pa
NseDeBroglie's equation P Force Area
Spectral lines

n Ey
dHow dospectral lines provideproof of discrete
energy levels

Absorpion
Ez

spectral lines correspond to discretewavelengths
Discretewavelengths mean photons have afixedamount
of energy

Emission

q
photons areemitteddue to energy change ofelectrons
Fixedenergychange means discreteenergy levels



Identifying gases through spectral lines
Gases have electrons in energy levels
certain wavelengths correspond to certain
photonswhichelectrons gain energy to
gofrom a lower to higherenergylevel
Electrons thendeexciteandemit photons
in all directions
Thesewavelengths are displayedon the
spectrum by darklines

NUCLEAR PHYSICS

BindingEnergy Energyrequired to split all nucleons in a nucleus to
Infinity Binding Fe 56

E Dme m massdefect Energy

Bindingenergypernucleon BindingEnergy ev
Total nucleons

Them Fusion
Fission

Fission Heavy nuclei split into lighter nuclei
MEnber

Fusion lighternuclei fuse to form heavynuclei
Energy Released Absorbed EBindingEnergy Products

EBindingEnergy Reactants

RADIOACTIVITY
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Decayconstantn m moe
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nt's

activityof a radioactive sampleto
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MEDICAL PHYSICS

XRays
Efent

y

o at look

Production
Thermionicemissioncauses electrons tobeemitted
from thecathode accelerating totheanode is age
Anodecollisionresults in XRay photonemission

metalfilamentcathode Ill
Aluminium sheet blocks soft X Rays no use for medicalpurposes
Attentuation Lossin intensity of x raysdueto exposure of living matter
I Joe u Xyz Ln u u linear attentuation constant
42 thickness that causes intensity to halve
ContrastXRays Varying levelsof blackness ofdifferentobjectsinanimage
How to increase useartificialcontrast increase exposure time
Use slouroscent backing material
Sharpness XRays Howwell edges of differentobjects in an image
can be distinguished
How to increase Decrease size of anodeplate
Reduce aperture size
CTScans ComputedTomography
Uses x Rays Advantages

Objectsplitinto slices can bedonerelatively quickly in
Imageofeachslicetaken comparasionto MRI
frommultipleangles Provides goodcontrast
Thousands ofimagesofeach can aid in treatment of brain
slice processed tocreatea tumors
2Dimage
Done for allotherslices Disadvantages
Allslices 2Dimages

processed tomake3Dimage
Quiteexpensive
Exposure to large radiation dose

3 D image can be
rotatedand observed



PETScan PositronEmission tomography
uses a radioactive tracer thatsinjected in the patient
What is atracer Substanceinjectedinto apatient absorbedby tissues
Howdoesthishelp Preventionofsurgery therefore no riskof infection
Tracer Flourine 18 emits a positron
Positron is antimatter it searches for an electronand bothannihilateone
another

Annihilation releases 2 gammaphotons ofequalenergyin opposite directions
Donutshapedgamma ray detector is placed around the patient
Timedelay betweenthe 2 gammaray photons travelling to the
detector aids in finding exact location of annihilation
Ultrasound Specific Acousticimpedance12pc Densityofmedium
How is it produced speedof ultrasound in themedium
Ultrasound detectors contain Intensity ReflectionCoefficient

yr
Li 22

piezoelectriccrystals Lithe
Piezoelectriccrystalscontain Attentuationof ultrasound I toe u

positiveandnegativesilver A scan ultrasound
coatedelectrodes ultrasound transmittersemitultrasound ontheskinofthe
Currentappliedcausescrystals patient

to change shape Astheultrasound travels boundaries reflect afraction
ACcurrent causes crystals of theultrasound whilethe restpenetrates
to vibrate Thereflected wave is detectedby thetransmitter
They vibrate at resonating where thedetectedcurrentis amplifiedandpulses

frequencyproducing ultrasounds are displayedon a CRO

Advantage theecho timecan beused to calculatethe thickness
Noseriousthreat as they of the boundary
donotcontainionizing B Scan Ultrasound
radiations A Bscan is a combination of Ascanwhich istakenfrom a
Disadvantage varietyofdifferentanglesTheindividualpulses obtainedaregathered
Forairfilledcavities eglungsanalysedandprocessed by a computer whichsuperimposesthese
ultrasound is notusedbecause multiple echoes on topofeachother thereby gathering a
imagelackssufficientdetails twodimensionalimage



STRONOMY ND COSMOLOGY

Luminosity L It is theabsolutemeasureofthetotalpowerof theelectromagnetic
radiationemittedbya star
RadiantFluxIntensity F Luminosity passing normally throughasurface perunit area
F L lightYear Distancetravelledbylight in a
stud I II Fa I vaccum in a timeof oneyear

StandardCandles It is a classofstellarobjectwhichhas a known luminosityand
whosedistance can bedeterminedby calculation using itsradiantfluxintensity
andluminosity Wien'sdisplacementlaw The linkbtwobservedwavelengthoflight

and temperature amax a T amax bT
beWiens Displacement Constant 2.898x103mktYakhated
StefanBoltzmann law The luminosityof astardoesnot
dependjuston thesurfacetemperatureof thestar It

4 MT8 T re also depends on thephysicalstateof the star
Stefan boltzmann law for luminosity 8 5.67 108WM 2k 4

DopplerRedShiftTheincrease inobservedwavelengthof electromagnetic waves
duetothe recession fromthesource
Doppler BlueShiftThedecrease inobservedwavelengthof electromagnetic waves
duetothe advancement of thesource towards theobserver

off DI We
werelativevelocityofstarfrom Earth a speedof light
f observed frequencyfromstar no Wavelength in Lab

Hubble's law Therecessionalvelocityof a galaxyfrom Earth is proportionalto
thedistanceof the galaxy from Earth
Nra d Ho Hubble'sconstant workedout urrecessionalspeedofgalaxy
ur Mod d distanceof galaxyfromEarth
Throughhubble's law it correctly provesthat the universe is constantly expanding
It therefore provides evidenceof theBigBang
Ageof theuniverse 1 Ho
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