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Equations

Pythagorean Theorem and Trigonometry

r2 = x2 + y2

sin θ =
y

r
cos θ =

x

r
tan θ =

y

x

Quadratic Formula

For: Ax2 + Bx + C = 0

x =
−B ±√B2 − 4AC

2A

Vectors: for any vector A

Ax = A cos θ Ay = A sin θ

tan θ =
Ay

Ax
A2 = A2

x + A2
y

Kinematics – Uniform Acceleration

∆x = v0xt +
1
2
axt2 ∆y = v0yt +

1
2
ayt

2

vx = v0x + axt vy = v0y + ayt

v2
x = v2

0x + 2ax (∆x) v2
y = v2

0y + 2ay (∆y)

Newton’s Laws
∑

~F = m~a ~F12 = −~F21

∑
Fx = max

∑
Fy = may

Universal Gravitation

F = G
m1m2

r2

Friction

fs ≤ µsN fk = µkN

Spring Force

Fs = −kx

Work and Energy

W = F cos θ∆x

KE = 1
2mv2 PEg = mgy PEs = 1

2kx2

E = PE + KE

Wnc = ∆E

Power

P̄ =
∆W

∆t
=

F∆x

∆t
= F v̄

Impulse and Momentum

~I ≡ ~F∆t

~p = m~v ~F∆t = ∆~p

Conservation of Momentum
∑

~pi =
∑

~pf

∑
pix =

∑
pfx

∑
piy =

∑
pfy

Collisions ∑
~pi =

∑
~pf

KEi = KEf︸ ︷︷ ︸
elastic

KEi 6= KEf︸ ︷︷ ︸
inelastic

Constants

g = G
ME

R2
E

= 9.80 m/s2

G = 6.67× 10−11 N ·m2/kg2


