
Matter & Motion Fall Quarter Physics Master Equation List - Wolfson

Chapter 2: 1D Kinematics Valid when... and other notes

v = v0 + at

x = x0 + 1
2 (v0 + v)t

x = x0 + v0t+ 1
2at

2

v2 = v2
0 + 2a(x− x0)

v̄ = ∆x
∆t

ā = ∆v
∆t

v = dx
dt

a = dv
dt



Chapter 3: 2D, 3D Kinematics Valid when... and other notes

A =
√
A2
x +A2

y

θ = tan−1 Ax

Ay

Ax = A cos θ

Ay = A sin θ

~A = Axî+Ay ĵ

~v = d~r
dt

~a = d~v
dt

~v = ~v0 + ~at

~r = ~r0 + ~v0t+ 1
2~at

2

a = v2

r

Chapter 4: Force & Motion Valid when... and other notes

~Fnet = d~p
dt

~p = m~v

~Fnet = m~a

~w = m~g

Fs = −kx



Chapter 5: Using Newton’s Laws Valid when... and other notes

fs ≤ µsn

fk = µkn

Chapter 6: Energy, Work & Power Valid when... and other notes

W = Fx ∆x

W = ~F ·∆~r = F ∆r cos θ

~A · ~B = AB cos θ

W =
∫ x2

x1
F (x) dx

W =
∫
~F · d~r

K = 1
2mv

2

∆K = Wnet

P = dW
dt = ~F · ~v

W = mgh

W = 1
2kx

2



Chapter 7: Conservation of Energy Valid when... and other notes

∆UAB = −
∫ B
A
~F · d~r

∆U = −
∫ x2

x1
F (x) dx

∆U = −F (x2 − x1)

K + U = K0 + U0

U = 1
2kx

2

∆U = mgh

Chapter 9: Systems of Particles Valid when... and other notes

~rcm =
∑
mi~ri
M

~rcm =
∫
~r dm
M

~Fnet ext = M~acm = d~P
dt

m1~v1 +m2~v2 = (m1 +m2)~vf

m1~v1i +m2~v2i = m1~v1f +m2~v2f

1
2m1v

2
1i + 1

2m2v
2
2i = 1

2m1v
2
1f + 1

2m2v
2
2f



Chapter 10: Rotational Motion Valid when... and other notes

ω̄ = dθ
dt

τ = rF sin θ

I =
∑
mir

2
i →

∫
r2 dm

v = ωr

at = αr

Krot = 1
2Iω

2

τ = Iα

ω = ω0 + αt

θ = θ0 + 1
2 (ω0 + ω)t

θ = θ0 + ω0t+ 1
2αt

2

ω2 = ω2
0 + 2α(θ − θ0)

Chapter 11: Rotational Vectors Valid when... and other notes
& Angular Momentum

~C = ~A× ~B → C = AB sin θ

~τ = ~r × ~F

~L = ~r × ~p

d~L
dt = ~τnet

~L = I~ω


