
PH1013 Equation Sheet

g = 9.8 m/s2 G = 6.67×10−11 N·m2/kg2 ME = 5.97× 1024 kg RE = 6380 km

v =
dr

dt

a =
dv

dt
vx = vx0 + axt

x = x0 + vx0t+
1

2
axt
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v2x = v2x0 + 2ax (x− x0)

A =
√
A2

x +A2
y +A2

z

A = Ax ı̂+Ay ̂+Az k̂

r = xı̂+ y̂+ zk̂

a =
v2

r
Fnet = ma

Ffr ≤ µsFN

Ffr = µkFN

A ·B = AB cos θ = AxBx +AyBy +AzBz

W = F ·∆r

K =
1

2
mv2

Wnet = Kf −Ki

P = F · v
FG = mg

Fsx = −kx
UG = mgy

US =
1

2
kx2

p = mv

J = Fav∆t = ∆p

(v1i − v2i) = − (v1f − v2f )

rcm =
(
∑n
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(
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v = rω

ar = ω2r

at = rα

I =
∑
i
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Krot =
1

2
Iω2

|A×B| = AB sin θ

ı̂× ̂ = k̂

L = r× p = I~ω

~τnet = I~α =
dL

dt
~τ = r× F

Ihoop = MR2

Idisk =
1

2
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2
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Irod,middle =
1
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Irod,end =
1
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ω = ω0 + αt

θ = θ0 + ω0t+
1

2
αt2

ω2 = ω2
0 + 2α (θ − θ0)

ω =
dθ

dt

T =
1

f
=

2π

ω

ω2 =
k

m

ω2 =
g

l
x = A cos(ωt+ φ)

x = Ae−
b

2m t cos(ωt+ φ)

E =
1

2
kA2

F = G
m1m2
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U = −Gm1m2
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