Chapter 2: Velocity/Acceleration 
Displacement: Δx = xf – xi [m]
Velocity (avg): V = Δx/Δt = Δdisplacement/Δtime [m/s]
* Only for constant velocities
Acceleration (avg): a = ΔV/Δt = Δvelocity/Δtime [m/s2]
Velocity: 
1) Δx = ViΔt + ½a(Δt)2
(No Vf)


2) Δx = ½(Vi + Vf)Δt

(No a)


3) Vf = Vi + aΔt

(No Δx)


4) Vf2 = Vi2 + 2aΔx

(No Δt)
Chapter 4: Forces
Force: F = ma
 [N-Newtons]
(m=mass) (a=acceleration)

Gravity: 
Fd = mgSinθ 
(force down an incline) 
* Only use these when forces are acting
FN = mgCosθ 
(Normal force)


   up or down a slope or incline.
Fg = ma = mg
(force of gravity)
Friction: Ff = μFN  [N]
(μ=coefficient of friction)
Chapter 5: Energy and Work
Kinetic Energy: KE = ½mV2  [J-Joules]
Work: W = FΔx  [J]
* Only if force is in the same direction as Δx
Work-KE Theorem: WNET = ΔKE = KEf – KEi = ½mVf2 - ½mVi2  [J]
Potential Energy: PE = mgh  [J]
Elastic PE: PEE = ½Kx2  [J]

(K=Spring Constant [N/m])
(x = displacement of spring from equilibrium)

General: PEi+KEi = PEf + KEf = WNET  [J]
Power: P = W/Δt = (FΔx)/Δt = FV  [kWatts]
Chapter 6: Momentum and Collisions
Momentum: p = mV  [kg m/s]
Impulse-Momentum: Δp = FΔt  [kg m/s]
Chapter 7: Circular Motion
Arc Length: θ = s/r [rad-radians]  =>  s=rθ [m]
(θ=angle [rad]) (s=arc length [m]) (r=radius)
Angular Velocity: ω = Δθ/Δt = Δangle/Δtime  [rad/s]
Angular Acceleration: α = Δω/Δt = Δvelocity/Δtime  [rad/s2]
Angular Velocity:
1) Δθ = ωiΔt + ½α(Δt)2
(No ωf)



2) Δθ = ½(ωi + ωf)Δt

(No α)



3) ωf = ωi + αΔt

(No Δθ)



4) ωf2 = ωi2 + 2αΔθ

(No Δt)
Tangential Velocity: Vt = 2πr/Δt = rω  [m/s]
Tangential Acceleration: at = ΔVt/Δt = rα  [m/s2]
Centripetal Acceleration: ac = Vt2/r = rω2  [m/s2]
Centripetal Force: Fc = mac = m(Vt2/r) = mrω2  [N]
Revolutions: rev(2π) = radians
Gravitational Force: Fg = G ( m1m2/r2 )  [N] 
(G= 6.67x10-11 [Nm2/kg2]) (r=dist between masses)
Chapter 12: Simple Harmonic Motion
Elastic Force (Hooke’s Law): FS = -Kx  [N]
(K=Spring Constant [N/m]) (x=displacement of spring [x])

Pendulum Equation: T=2π√(L/g)  [s]

(T=period [s]) (L=length of pendulum [m]) (g=gravity [m/s])

Mass-Spring Equation: T=2π√(m/K)  [s]

(T=period [s]) (m=mass [g]) (K=Spring Constant [N/m])

Frequency: f = 1/T  [Hz]

(Number of complete cycles per second)

Period: T=1/f  [s]


(Amount of time for one complete cycle of motion)
Wave Velocity: Vwave = λf = λ/T = Δx/Δt  [m/s]
(λ=wave length [m])

Chapter 13: Sound
Beat Frequency: Fbeat = f1-f2
 [Hz]
Chapter 14: Light
Law of Reflection: θi = θr  [radians/degrees]

(θi=incident angle) (θi=reflection angle)
Mirror Equation: 1/f = 1/P+1/q  [cm/m/km]
(f=mirror to focus) (p=mirror to object) (q=mirror to image)





(±f=concave/convex) (±q=real/virtual)
Magnification: M = h’/h = -q/P  [no units]

(h’=image height) (h=objet height) (±M=above/below axis)
