Physics Summary sheet 
MOTION
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Graphs & const acc’n eqns
x  t graph: gradient = velocity	
v  t graph: gradient = accel’n, area = x	
av. v = area/time
a  t graph: area = v
Apparent weight/mass
in a lift/spacecraft etc
UP acceleration:
Apparent W = Normal = m(g + a)   Newton
Apparent mass = m(g + a)/g   kg
DOWN acceleration:
Apparent W = Normal = m(g  a)   Newton
Apparent mass = m(g  a)/g   kg















Gravity = g = 9.8m/s2
Newton’s 3 Laws of Motion 
1. Inertia. No net force = no change in velocity (DOES NOT have to be stationary)
2. Fnet=ma
3. Action/Reaction pairs (MUST be on the same 2 objects)
Inclined Planes
[image: Inclined plane] 
Component of gravity force down plane:

= 
acceleration down slope: a = gsin if no friction

Normal reaction = 
Friction ALWAYS acts AGAINST motion



Forces on entire System:

On m1:	

On m2:	


 and 


Momentum:  (kgms1), Impulse:  (Ns) or area under F  t graph.
Explain question: When a car stops in a collision, a certain impulse (I = Ft) is required to
stop the passenger. An air bag/crumple zone will increase the time t of collision. Since I is same, F must decrease, meaning less damage to passenger.



, , 
Momentum is ALWAYS conserved in a collision

Pfinal = Pinitial  	
Kinetic Energy = 1/2mv2     Inelastic: KEafter < KEbefore
GPE=mgh		
SPE=1/2kx2=Area under Fx graph 
k=spring const=stiffness

Work	W = Fd or 
Projectile Motion shortcuts for parabola
Use ONLY if starting and finishing height are same
R=Range, H=max height, T=period in air



 	
Circular Motion









	 	        
Gravity – planets in orbits 



		





	, , , 




F =   , , 


F =    = constant – Kepler’s





	
For moving altitude of satellite or questions using kepler’s ratio 


	
[image: ]Geostationary (geosynchronous) orbit: Period T of satellite = 24hrs 



EP 
[image: Right hand grip rule][image: RH1]


 OR
Figuring out N/S on solenoids: RHGR or 





Force on charge : 
Split ring commutator reverses current every half turn to swap direction of force and maintain continuous torque in one direction. 
· current reverses every half cycle.
· when current reverses, so do the directions of the force couple.
· the loop’s momentum will carry it into a position where the reversed forces will cont. the rotation.


Magnetic Flux : in Wb

Faraday’s Law – induced V due to change in flux


Lenz’s Law - Induced current is in direction to produce field which opposes original flux change

Generation of AC (alternating current/voltage)
Slip rings allow contact whilst wires rotate, without twisting

Transformers: Iron core directs B field through both sides


(primary , secondary )See extended answer at end.




Step up (>), Step down (<), Powersame!




			

TRANSFORMERS DO NOT WORK FOR DC! 

RMS


, 

Power Transmission
P = IV so high voltage means low current.

Low current means low power loss since , P = V2/R, P = IV, Voltage drop in lines V = IR

Diffraction
small wavelength or larger gap (less diffraction) large wavelength or smaller gap (more diffraction)


[bookmark: _MON_1146220305]       

Light 
Particle model explains…
Reflection, pressure of light, intensity (more photons, more intense light), photoelectric effect
Wave model explains (where particle model fails): Interference (nodes etc),
refraction (slower in denser medium), crossing beams, dispersion,
interference, diffraction (bending of waves around object or through gap, gap size).Diff’n / w
 / w<< 1 no significant diffraction.  / w 1 some diffraction.  / w> 1 significant diffraction.

Interference pattern: 

Path Difference Path diff point P on nodal line (destructive int):

PS1 PS2 =  etc
Path diff point P on maxima (constructiveint):

PS1 PS2 = 0, etc

The photoelectric effect Photons of light eject electrons from metals under the right conditions. If light was waves, we would expect a delay before enough energy is accumulated to eject electrons (all frequencies should eventually eject electrons). But  only frequencies above a certain value eject electrons. Wave model predicts higher intensity results in higher ejected electron energy. 



photon energy: Ephoton = hf, , 
Number of photons emitted : N = Pt/hc

Work function W = amount of energy used getting electron out of metal.
Threshold frequency f0 = minimum frequency necessary eject an electron = W/h

[image: ]
[image: ]




 KEmax el = EphotonW

Velocity of ejected electron: 


Stopping voltage: 

                        

DeBroglie Wavelength : particles have wavelengths






, , ,


Electric fields (units: Vm1 or NC1): ,



 V = Ed, , , 

Momentum p = mv same thing from above just rearranged for your convenience!	





, , , , 

Quantum Physics electron orbit = exact no. of electron (particle) wavelengths: e.g. n = 3. STANDING WAVES 
[image: ]
THIS IS THE 2ND EXCITED STATE! NOT 3rd!! 
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r  (m)  

F  (N)  

more GPE, less KE  

Area (count squares)   =   GPE  or    KE  

M  

r  

multiply area by  mass if it ’ s a   grav field ( g   ) ,   Nkg  1  graph.  
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f  

W  

KE max   or   V C   Metal A  

gradient = Planck’s constant  

Metal B   (greater Work function W)  

threshold frequency   f 0  
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I  

V  

V c  

V c  =  E max  (in eV)  

greater intensity light  (same frequency)  

lower frequency  

lower freq.  

higher  freq.   

V c   V c  
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