
The following are always true:

vx = dx/dt, vav−x = (x2 − x1)/(t2 − t1)
ax = dvx/dt, aav−x = (v2x − v1x)/(t2 − t1)
x(t) = x0 +

∫ t
0 vx(t) dt

vx(t) = v0x +
∫ t
0 ax(t) dt

~v = d~r/dt
~a = d~v/dt

The following apply for constant acceleration:

x = x0 + v0xt + 1
2
axt
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vx(t) = v0x + axt
vx(t)

2 = v2
0x + 2ax∆x

∆x = v0x+vx(t)
2

t
~r = ~r0 + ~v0t + 1

2
~at2

~v = ~v0 + ~at

Vectors:

~A = Axî + Ay ĵ + Azk̂
Ax = A cos θ, Ay = A sin θ

A =
√

A2
x + A2

y, tan θ = Ay/Ax

Other equations:

arad = v2/R = 4π2R/T 2

~vP/A = ~vP/B + ~vB/A

Some constants:

g = 9.80 m/s2, 1 hr = 3600 s, 1 km/hr = 0.278 m/s

Some mathematical formulae:

If at2 + bt + c = 0, then t = −b±
√

b2−4ac
2a

.
If x = atn, then dx/dt = natn−1.

If x = atn, then
∫ t2
t1

x(t) dt = a
n+1

(
tn+1
2 − tn+1

1

)
.


