
1

1d kinematics

x(t) = x0 + v∆t

v(t) = v0 + a∆t

x(t) = x0 + v0∆t +
1
2
a(∆t)2

v2(x) = v2
0 + 2a∆x

2d kinematics

~r = ~r0 + ~v0t +
1
2
~at2

x(t) = x0 + v0xt +
1
2
axt2

y(t) = y0 + v0yt +
1
2
ayt2

~v = ~v0 + ~at

vx(t) = v0x + axt

vy(t) = v0y + ayt

Forces ∑
~F = m~a

∑
Fx = max∑
Fy = may

∣∣∣~Ffr

∣∣∣ = µKN

∣∣∣~Fsfr

∣∣∣ ≤ µsN

Fg ≡ W = m× g︸︷︷︸
=9.8m/s2on earth

circular motion

ac =
v2

R
towards the center

θ =
s

R

ω =
∆θ

∆t
=

∆s

∆t

1
R

=
v

R
Work

W = ~F · ~∆x = |F | |∆x| cos(θ)

Power =
W

∆t
= ~F · ~v

∑
W = ∆KE KE =

∑ 1
2
miv

2
i

∑
Wext + Wsprings + Wgrav︸ ︷︷ ︸

−∆PEsprings + −∆PEgrav

= ∆KE

∑
Wext = ∆KE + ∆PEspring + ∆PEgrav

PEspring =
1
2
kx2 PEgrav = mgh

Momentum& Collisons

~p = m~v

~I = ~pf − ~pi =
∫

~Fdt = ~Fave∆t

1d & 2d inelastic and elastic collisions

~Ptotal init = ~Ptotal final

m1~v1i + m2~v2i = m1~v1f + m2~v2f

1d & 2d elastic collisions
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m1v

2
1i +

1
2
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1
2
m1v
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1f +

1
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2
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1d elastic ONLY

v1i − v2i = −(v1f − v2f )


