	velocity

acceleration

gravitational acceleration
	v = dx/dt

a = dv/dt

|a| = g = 9.8 m/s2 downwards


	Kinematics

(1-dimensional)
	vf = vi + a·t

xf = xi + vi·t + ½·a·t2
vf2 = vi2 + 2a·(xf – xi)

	Projectile Motion

(2-dimensional)
	vxf = vxi
xf = xi + vxi (t
	vyf = vyi + a · t

yf = yi + vyi·t + ½ · a · t2

	Newton’s Law
	F = m·a

	Friction
	Ffriction = FN 

	Circular Motion - Radial Force
	Fradial = mv2/r

	Conservation of Energy
	Ki + Ui + Win/out = Kf + Uf

	Energy 
	Kinetik (linear): 
Klin = ½ mv2
Kinetik (rotation): 
Krot = ½ I2
Potential (gravity):
Ug = m g h

Pot. (univ. gravity):
UGr = - G (m1(m2) / r

Potential (spring):
Us = ½ k x2

	Work
	W = 
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	Power
	P = W/t = E/t

	momentum
	p = m v

	conservation of momentum
	p1i + p2i = p1f + p2f

	impulse (change of momentum)
	p = 
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	Radial Force
	Fradial = mv2/r = 2 r

	Frequency, Period
	f = revolutions/s = 1/T = /2

	Angle in radians
	2 rad = 360( = 1 revolution

	Hooke’s Law (spring force)
	Fspring = -k x

	oscillation
	x =   A cos(t + )
v = - A sin(t + )
a = - A2 cos(t + )

	Oscillation frequency 

spring





pendulum
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	Wave

Wave velocity
	y(x,t) = A sin (kx – t)

k = 

 / T

v = f  / k

	Standing wave
	y = 2A sin (kx) cos(t)

	Density
	 = m/V

	Pressure
	P = F / A

	Buoyant force
	Fb = fluid ( Vobject ( g 

	Law of Gravitation
	FGr =    G (m1(m2) / r2

G = 6.673 ( 10-11 Nm2/kg2
UGr = - G (m1(m2) / r

r measured from center



	Universal gas law
	P ∙ V = n ∙ R ∙ T;
R = 8.3 J/(K∙mol)

	Heat
	Q = m ∙ c ∙ T

Q = m ∙ L

	1st Law of Thermodynamics
[conservation of energy]
	Eint,initial (W (Q = Eint,final
[for ideal gas: Eint is proportional to the temperature]

	Work done on a gas:

for isothermal process:
	W = 
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W = nRT ln(Vi/Vf)

	quadratic equation
x2 + px + q = 0
	x1,2 = -p/2 ( (p2/4 - q)1/2
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