
ME 274 Lecture 4
Eugenio “Henny” Frias-Miranda

1/21/26

Feel free to call me Eugenio, Henny, or Mr. Frias. 
Whatever you feel most comfortable with!!
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Housekeeping
• Quiz 1 due tonight!!
• HW 3 due tonight!!
• Other quizzes will be due at the end of class
• Tutorial room ME2142
• Office hours will be held after class in ME2142
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High Level Overview to Joint Description – 
Combined Usage of the 3 Descriptions

[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

Last week, we had a lecture explaining each. Today, we will be using all 3 and converting between them

(Joint as in combined/together)
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Cartesian, Path, and Polar velocity and 
acceleration equations

[pg. 51]

This slide is just serving as a reminder/quick reference. 
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Overview on how to convert between 
descriptions
• Two steps:

1. Writing unit vectors of description X in terms of description Y (ie. Trigonometry step)

2. Use either (i) projection or (ii) coefficient balancing methods for like kinematic descriptions      
(ie the two descriptions you just did trig for) to solve and get the converted vector
• This is better shown in an example... next two slides

[Bottom half of pg. 51]

[pg. 52]
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1. Trigonometry Step:

[pg. 52 content]

Motivating example 1: Polar to Cartesian
• Given: 
• Find: Cartesian components of velocity and acceleration when

For Projection method: For Coefficient Balancing method:
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2. Projection Method:

[pg. 52 content]

Motivating example 1: Polar to Cartesian (cont.)

2c. Vector projection and solve: 

2a. Using the equations we built from trig… :

2b. The vector projection of vector v onto a unit vector u is:

Results:

Where:
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Motivating example 1: Polar to Cartesian (cont.)

[pg. 52 content]

3. Coefficient Balancing Method:
3a. Using the equations we built from trig… :

3b. Balance of coefficients and solve:

Results: (same as projection method)
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Motivating example 2: Cartesian to Path

4. Takeaway: 
Why are we highlighting this problem?

• This relationship is useful in problems involving 
path coordinates

1. Finding speed [v]:

• Given: 

• Find: speed [v] , rate of change of speed [v^dot] , radius of curvature [rho]

2. Finding rate of change of speed [v^dot]:

3. Finding radius of curvature:

[pg. 53 content]
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[pg. 54]
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[pg. 55]
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[pg. 56]



p .

56

~ what is the sign of rateof change
of speed (ieed ?

1= 4+20
G= H

&
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[pg. 57]



p . 57

V= 75m/s
cost = 0

. S⑭Onsint= 0
.51 = 1000m

0 = 36
.
870



[pg. 30 
& 51]

[pg. 53, 
bottom half]

[~pg. 53, 
motivating 
example]

[pg. 53, 
bottom half]

Lec 4 Short 
Feedback Form:


