Velocity Equations:


V=d/t


D=Vt


T=d/V


Acceleration on gravity:



Earth: 9.8 m/s2

32 ft/s2



Moon: 1.6 m/s2
5.33 ft/s2

Acceleration Equations:


Vf = Vo+ at


d = ½( Vo + Vf ) t


d = Vot + ½ at2


Vf 2 = Vo 2 + 2ad


t = Vf - Vo / a


t = 2d / Vo + Vf


If Vf = 0 then

d = -(Vo2) / 2a





a = -(Vo2) / 2d





Vo = -√2ad

Force Equations:


Fnet = ma


a = Fnet / m


m = Fnet / a


“If Vo = Vf  then Fnet = 0”


Ff = µ Fn


Fg = mg


“If Ff › Fapp”


“If no masses given then µ = a / g”


“If V is constant then Fapp = Ff”


“If V is accelerating then Ff = Fapp - Fnet”


“If no Fapp then Ff = Fnet”


Fnet = Fapp - Ff

Momentum Equations:


P = mv


I = Ft


Ft = Δ(mV)


Po = Pf


ΔP = m(ΔV)


I = ΔP


I = mΔV

Inclined Planes


Fperpendicular = mg (cos(θ))


F║ = mg (sin(θ))


Fn = Fperpendicular


    = -mg (cos(θ))


“If no friction then a = g (sin θ )”


Fnet = F║ - Ff


a = F║ - Ff / m


Ff = µ(mg (cos θ)


“if V is constant then 
F║ = Ff


   


tan θ = µ”

Projectile Motion


“*horizontal launch* 
t = √2dy / a





Vfy = √ady





dy = ½ at2





t = dx / vx





dy = voyt + 1/2at2


“ if Vfy = 0



Voy = -at



Voy = √2ady



t = -Voy / a



dy = -Voy / 2a


Voy / a = ½ dy / Vx

Work, Energy & Power


KE = ½ mv2


ΔKE = ½ m (Vf2 – Vo2)


GPE = mgh


W = Fd = ΔE


h = ΔPE / mg


h = ½ v2 / g


W = ΔKE + ΔPE


P = W / t = Fd / t = (m)(a)d / t


t = (m)(a)d / P


d = ½ at2


d = ½ mΔv2 / F

Circular Motion / Rotational Motion


*Tangential Speed*
V = 2πr / T


Torque = Fd


Freq = T-1


T = Freq-1


ac = V2 / r


ac = 4π2r / T2


Fc = m ac


Fc = mv2 / r


Fc = m4π2r / T2


V = √µrg


µg = V2 / r


Fc = Ff


Fc = µFn


Fc = µmg


mac = µmg


mv2 / r = µmg

Periodic Motion


T = 2π√(l / g)


g = 4π2l / T2


l = T2g / 4π2


T=2π√m\k


F=kx


M = (t2/k)\4π2

Gravity


K= d3 / T2


 – Kepler's 3rd law


Ta / Tb2 = da3 / db3


F = Gm1m2 / d2


UGK = 6.67 x 10-11 Nm2/kg2


G = “


g = Gm / d2


v= √(Gm / d)


T2 = 4π2d3 / Gm

Heat


Q = mcΔt


C = Q / mΔt


Δt = Q / mc


Q = mHf

or
mHv

Heat (cont…) 

Qg = Ql


Tf = macatoa + mbcbtob . . . .  / maca + mbcb . . . 


KE = Q


Dw = 1000 kg / m3


V = √(2(Q))


“ If the same substance



(mt – ma ) (Δt) = ma (Δt)


t = Q / P

Light / Waves


V=λf


C=λf


λ = c/f


f = c/λ


E = P / 4πd2


P = E 4πd2


d = √P / 4πE


n1sinθ1 = n2sinθ2


n1 = n2sinθ2 / sinθ1


n2 = n1sinθ1 / sinθ2


θ1 = sin-1(n2sinθ2 / n1)


θ2 = sin-1(n1sinθ1 / n2)


sinθc = n2 / n1


θc = sin-1(n2 / n1)


n1 = n2 / sinθc


n2 = n1sinθc

ElectroStatics


EPE=kqq / d


V=kq / d


V=ke / q = EPE / q


V=EPE / q


V=W/q


F=kq1q2 / d2


q=Ne


EPE=W=Fd=qoEd


E=f / qo


E=kq / r2


[electrostatic_constants]



e- = -1.6e-19 Coulombs



p+ = + ”



k=8.99e9



Mass of e- = 9.10938188 × 10-31 kilograms



Mass of p+ = 1.67262158 × 10-27 kilograms

Electric Circuits


V=IR


I = V/R


P = IV


P = I2R


P = V2/R


I = q/t

R = pLT / A
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