
~F = m~a
~FB on A = −~FAon B

w = mg
fs ≤ µsn, fk = µkn

K = 1
2mv2

W = ~F ·~s = Fs cos φ
W =

∫ x2
x1

Fxdx =
∫ P2
P1

~F · d~̀

Wtot = K2 − K1 = ∆K
P = dW/dt

W = −∆U
U = mgh, U = 1

2kx2

K2 + U2 = K1 + U1 + Wother

Fx(x) = −dU(x)/dx
~F = −

[
∂U
∂x î + ∂U

∂y ĵ + ∂U
∂z k̂

]

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

x = x0 + v0xt + 1
2axt2

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

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

A =
√

A2
x + A2

y, tan θ = Ay/Ax

~A · ~B = AB cos θ = AxBx + AyBy + AzBz

arad = v2/R = 4π2R/T 2

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

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

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

)
.


