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Kinematics in One Dimension 
 

f

i

f

i

f i i
i f

f i i

For Motion in a Straight Line:
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Uniform Motion:
   
Uniformly Accelerated Motion:
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Free fall : 9.80 m/s

Motion on an Inclined Plane :
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Vectors and Coordinate Systems 
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Kinematics in Two Dimensions 
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Constant Acceleration :
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Relative Motion:
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Circular Motion:

average angular velocity

Uniform Circular Motion (constant ) :
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Force and Motion 
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Dynamics I: Motion Along a Line 
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A Model for Friction :
0 to  

Static :     
direction as necessary to prevent motion

Kinetic : ,  direction opposite the motion

Rolling : ,  

i
i

y

F F ma

F mg

a
w mg

g

n
f

f n

f n

μ

μ

μ

= =

=

⎛ ⎞
= +⎜ ⎟

⎝ ⎠

⎛ ⎞
= ⎜ ⎟
⎝ ⎠

=

=

∑

( )
( )21

4

direction opposite the motion

Drag :     ,  direction opposite the motionD Av≈

 
Newton’s Third Law 
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Dynamics II: Motion in a Plane 
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Impulse and Momentum 
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Energy 
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(conservation of mechanical energy)

     

Perfectly Elastic 1-D Collisions (  initially at rest):
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Work 
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Newton’s Theory of Gravity 
 

 on  on 2

surface 2

2
2 34Circular Orbit:     

M m m M
GMmF F

r
GMg
R

GMv T
r GM

π

= =

=

⎛ ⎞
= = ⎜ ⎟

⎝ ⎠
r

 

 
Physical Constants 
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