
SP211 Exam 1 Gouge Sheet LT Brett Williams, USN

Displacement

∆x ≡ xf − xi

Average Velocity

vx,avg ≡
∆x

∆t

Average Speed

vavg ≡
d

∆t

Instantaneous Velocity

vx ≡ lim
∆t→0

∆x

∆t
=
dx

dt

Average Acceleration

ax,avg ≡
∆vx

∆t
=
vxf − vxi

tf − ti

Instantaneous Acceleration

ax ≡ lim
∆t→0

∆vx

∆t
=
dvx

dt

Kinematic Equations

vxf = vxi + axt

xf = xi +
1

2
(vxi + vxf)t

xf = xi + vxit+
1

2
axt

2

v2
xf = v2

xi + 2ax(xf − xi)

For a vector A = Axi + Ayj making an angle θ with the x axis:

Ax = A cos θ

Ay = A sin θ

A =
√
A2

x + A2
y

θ = tan−1

(
Ay

Ax

)

Projectile Max Height

h =
v2

i sin2 θi

2g

Projectile Range

R =
v2

i sin 2θi

g
.

Uniform Circular Motion

ac =
v2

r

T =
2πr

v
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