	Kinematics
	v = v0 + a·t

x = x0 + v0·t + ½·a·t2
v2 = v02 + 2a·(x – x0)


[image: image1.wmf]v

 = (v + v0) / 2

	Newton’s Law
	F = m·a
Fgravity = m·g

g = 9.80 m/s2

	Conservation of Energy
	KE1 + U1 + Win/out = KE2 + U2

	Energy 
	Kinetik (linear): 
KElin = ½ mv2
Potential (gravity):
Ug = m g y

	Work
	W = F ( d = F d cos

	Power


(electrical)
	P = W/t = E/t


P = I V = I2 R = (V)2 / R

	Coulomb force
	F = ke q1q2 / r2
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ke = 1/4o

	Electric field
	E = F/q = 
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	Electric flux
	E = 
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	Gauss Law
	E = 
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 = qinside/o = 4ke ( qinside

	Potential energy
	U = UB - UA = 
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 = q V

	Potential
	V = U / q = 
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	Capacitance
	C = Q/V 
[ = o A/d
parallel plate C]

Ceq = C1 + C2 + C3 + …
[parallel combination]

1/Ceq = 1/C1 + 1/C2 + 1/C3 + …[series combination]

U = Q2/2C = ½ Q V =  ½ C (V)2  [energy stored in C]

	Charging/discharging

of Capacitor
	q(t) = Q ( (1 - e-t/RC)

I(t) = (V/R) ( e-t/RC 

q(t) = Q ( e-t/RC
I(t) = -(V/R) ( e-t/RC

	Ohm's Law
	R = V/I = ( l/A
[ = resistivity = 1/]

	Resistivity / Resistance
	 = me / (n q2 )
[ = scattering time]

 = o [1 + (T – To)]
[temperature dependence]

1/Req = 1/R1 + 1/R2 + 1/R3 + …
[parallel]

Req = R1 + R2 + R3 + …

[series]


	Magnetic force
	FB = q ( v ( B
FB = I ( L ( B

[force on straight conductor]

dFB = I ( ds ( B

[force on conductor segment]

FB/l = (oI1I2) / (2a)
[force between 2 parallel wires]

	Cyclotron motion
	r = (mv) / (qB)

[radius]

 = (qB) / m

[frequency]

	Magnetic Field by a current
	dB = o/4 ( (I ds ( 
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[Biot-Savart Law]

B = (oI) / 2a)

[long straight wire]

	Magnetic Flux
	B = 
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	Faraday's Law of Induction
	emf = (V =) - N ( (dB / dt)

	Lenz’ Law
	the polarity of the induced emf is such that it wants to act ‘against’ the cause.

	Inductor
	emf = (V =) – L ( dI/dt

	LR circuit
	I = V/R ( (1 - e-t/)

‘switch on’

I = V/R ( e-t/t


‘switch off’

 = L/R

	Speed of a wave
	v = f ( 
(light in vacuum: c = f ( )

	Index of refraction
	n = c/v = o/

	Snell's Law
	n1 sin1 = n2 sin2

	Total reflection
	sinc = n2 / n1

	Mirror and lens Equations
	1/p + 1/q = 1/f 

m = h’ / h = - q / p

f = R/2 (mirror)

	electron mass
proton mass

elementary charge

Coulomb constant

Permittivity of free space

Permeability of free space

Speed of light
	me = 9 ( 10-31 kg

mp = 2 ( 10-27 kg

e = 1.6 ( 10-19 C

[electron: -e ; proton: +e]

ke = 9 ( 109 Nm2/C2
o = 9 ( 10-12 C2/Nm2 

[ke = 1/4o]

o = 4 ( 10-7 Tm /A

c = 3 ( 108 m/s
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