
Formula sheet

g = 9.81 m/s2

sphere V =
4

3
πr

3
A = 4πr

2

ax
2

+ bx
2

+ c = 0 =⇒ x =
−b±

√
b2 − 4ac

2a

c
2

= a
2

+ b
2 − 2ab cos θab

sin θ ≈ θ cos θ ≈ 1−
1

2
θ
2 small θ

ax = lim
∆t→0

∆vx

∆t
≡
dvx

dt
=

d

dt

(
dx

dt

)
=
d2x

dt2

∆vx =

tf∫
ti

ax(t) dt ∆x =

tf∫
ti

vx(t) dt

x(t) = xi + vx,it+
1

2
axt

2

vx(t) = vx,i + axt

v
2
x,f = v

2
x,i + 2ax∆x

ax,ramp = g sin θ

∆U
G

= mg∆x

a1x

a2x

= −
m2

m1

Emech = K + U K =
1

2
mv

2

∆E = ∆K + ∆U = 0 non-dissipative, closed
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Rotation: we use radians
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Oscillations:
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√
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√
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√
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√
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Derived unit Symbol equivalent to

newton N kg·m/s2

joule J kg·m2/s2 = N·m
watt W J/s=m2·kg/s3

Moments of inertia of things of mass M

Object axis dimension I

solid sphere central axis radius R 2
5MR2

hollow sphere central axis radius R 2
3MR2

solid disc/cylinder central axis radius R 1
2MR2

hoop central axis radius R MR2

point particle pivot point distance R to pivot MR2

rod center length L 1
12ML2

rod end length L 1
3ML2

solid regular octahedron through vertices side a 1
10ma
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