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Equations

Pythagorean Theorem and Trigonometry

r2 = x2 + y2

sin θ =
y

r
cos θ =

x

r
tan θ =

y

x

Definitions of Displacement

∆~r = ~rf −~ri

∆x = xf − xi ∆y = yf − yi

Definitions Average v and a

~vav ≡ ∆~r
∆t

vx,av ≡ ∆x

∆t
vy,av ≡ ∆y

∆t

~aav ≡ ∆~v
∆t

ax,av ≡ ∆vx

∆t
ay,av ≡ ∆vy

∆t

Uniformly Accelerated Motion

∆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)

Quadratic Formula

For: Ax2 + Bx + C = 0

x =
−B ±√B2 − 4AC

2A

Vectors

Ax = A cos θ Ay = A sin θ

tan θ =
Ay

Ax
A2 = A2

x + A2
y

Vector Addition

~R = ~A + ~B

Rx = Ax + Bx Ry = Ay + By

Projectile Motion

ax = 0 ay = −g

Relative Velocity

~vAB = ~vAE − ~vBE

Newton’s Laws
∑

~F = m~a ~F12 = −~F21

∑
Fx = max

∑
Fy = may

Newton’s Universal Law of Gravitation

Fg = G
m1m2

r2
(weight: w = mg)

Friction

fs ≤ µsn fk = µkn

Constants

g = 9.80 m/s2

G = 9.67× 10−11 N ·m2/kg2


