
University Physics I and 1A: Equation Sheet for Exams
(You may detach this sheet from the test. It does not need to be handed in.)

Math

~A ·~B =
∣∣∣~A∣∣∣ ∣∣∣~B∣∣∣cos(θ) = AxBx +AyBy +AzBz

∣∣∣~A×~B
∣∣∣= ∣∣∣~A∣∣∣ ∣∣∣~B∣∣∣sin(θ)

~A×~B =

∣∣∣∣∣∣
î ĵ k̂

Ax Ay Az

Bx By Bz

∣∣∣∣∣∣= (AyBz−AzBy) î+(AzBx−AxBz) ĵ+(AxBy−AyBx) k̂

Classical Mechanics

vx = v0x +axt x = x0 + v0xt +
1
2

axt2 v2
x = v2

0x +2ax (x− x0) x = x0 +
1
2
(v0x + vx) t

acentripetal =
v2

r ∑~F = m~a fk = µkn fs ≤ µsn Fx =−kx

FG = G
m1m2

r2 UG =−G
m1m2

r
G = 6.674×10−11N ·m2/kg2

W =
∫

~F ·d~r Wnet = ∆K P =
dW
dt

K =
1
2

mv2 Uel =
1
2

kx2 Ug = mgh

Fx =−
dU
dx

Wnon−cons =−∆Uint

Wnon−cons = ∆K +∆U Emech,i = Emech,f +∆Uint
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~p = m~v ~J =
∫

~Fdt = ~Favg∆t = ∆~p ~rcm =
∑mi~ri

∑mi
=

∫
~rdm
M

ω = ω0 +αt θ = θ0 +ω0t +
1
2

αt2
ω

2 = ω
2
0 +2α (θ −θ0) θ = θ0 +

1
2
(ω0 +ω) t

vt = rω at = rα acentripetal = ω
2r

I = ∑
i

mir2
i =

∫
r2dm I‖ = Icm +Md2

~τ =~r×~F ∑~τ = I~α

Krot =
1
2

Iω
2

~L =~r×~p ~L = I~ω

d2x
dt2 =−ω

2x x(t) = Acos(ωt +φ) ω =
2π

T
= 2π f ω =

√
k
m

ω =

√
Mdg

I

y(x, t) = Acos(kx±ωt +φ) k =
2π

λ
v = λ f =

ω

k
v =

√
FT

µ

ysw = Asw sin(kx)sin(ωt)
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