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Point Kinematics – Overview

[pg. 30]

The kinematics of velocity and acceleration may be described in Cartesian, path, or polar 

coordinates (figure above).

The main difference between these is how we define our unit vectors

Today’s Lecture:
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Path Description’s Unit Vectors

[pg. 30]

Tangential Unit Vector:
• Unit Vector that is tangent to the 

path of P

Normal Unit Vector:
• Points in the direction of the bend 

in the path of P (ie points to the 

center of the curve ~in ME274…)

[pg. 34]

What we are building towards:
• Fundamental Equations of Today
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Where do we get path description from?

• Using the chain rule, we end up with            

where        is equal to v (speed of the particle) 

• For the path description, we start by looking at (1) r, the distance from the origin to P, and                  

(2) s, the distance measured along the path of P.

• We take the derivative of r with respect to time (d/dt):

• In summary:

[pg. 33 content]
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Path description’s velocity vector derivation

• Building on          ; if we take the limit of        …

• Two observations can be made: 

1. As delta(s) approaches zero, delta(r) tends to the length 

of the arc length delta(s). 

Therefore, dr/ds is a ”unit vector” 

2. As delta(s) approaches zero, the vector delta(r) 

becomes tangent to the path of P

• From this, we conclude that dr/ds = et = unit vector that 

is tangent to the path of P:

[pg. 33 content]
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Path description’s acceleration vector derivation

• We take the derivative of the velocity vector (in path description) and get…

[pg. 34-35 content]
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Path description – things to note

[pg. 35 content]
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Path description – things to note (cont.)

[pg. 36 content]
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[pg. 43]
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[Additional 

Book Example 

for today]
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[Additional 

Book Example 

for today]



Lec 2 Short 

Feedback Form:

[pg. 33]

[pg. 35]

[pg. 36]

[pg. 37]

[pg. 36 & challenge q on 37]

[pg. 37]
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