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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. Exam 1 is tomorrow!

• Details on course website (https://www.purdue.edu/freeform/me274/exams-spring-2026/)
• Recording of review session on course website

2. No lecture on Friday
• HW due on Friday

③ Advice
on Exam 1
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Last Class, Moving Reference Frame Eqns

•                       are the velocities seen by a fixed observer [XYZ]
•                       are the accelerations seen by fixed observer [XYZ]
•           is angular velocity of the moving observer [xyz]
•           is angular acceleration of the moving observer [xyz]
•                is the “velocity of point B as seen by the moving observer at A”
•                is the “acceleration of point B as seen by the moving observer at A”
•                      is known as the “Coriolis” component of acceleration.

• Arises when observer has a non-zero angular velocity

[pg. 147 content]What does the observer see?

How does observer move?
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3D Rotating Reference Frames

• Angular Velocity in 3D motion will usually be made up of several components (omega’s). With each 
component being about a different axis, as shown in the figure.

• For Angular Acceleration, it is important to note distinction between a 
fixed axis and a rotating/moving axis. 
• Why is this important? 

1. Derivative of velocity -> acceleration. 
2. When we derive the angular acceleration, we have to take 

derivative of i, j, and k unit vectors (product rule).
3. For fixed axes, the derivative of I, J, and K will be equal to zero.

• Recalling derivation in pg. 144. For a rotating axis we see that: 
• Straightforward to remember:

• For a 3D Rotating Reference Frame system/problem, we will use the same Moving Reference Frame 
equations as before, except we now have a ‘k’ term. 
• For derivation, look at pg. 158-159.

[pg. 157 content]

Angular Velocity ,
w

E = W
,
+

2 +w +
..

Angular Acceleration ,
I

fixed axis rotating/moving

#- wxt = wx 琵 : ωxk



5

[pg. 163]
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[pg. 164]



? @ 36
.

8℃

1 = 0
.
2 radis = 0

θㆁ0 = 36. 87
°

0 = 0. Sradls 8 .0

OAngular Velocity fixed

=Mit
move

=>
r5+ 8T)

② Angular Acceleration_
prod.

Rulz prod
. Rulz

〜 ~ ⑥
6

==++ ixi
= G(πXY)

*

= g[(r5 + 0k) x())
= gl(5X *)

=Gr



7

[pg. 165]
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[pg. 166]
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[pg. 167]
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Lec 13 Short 
Feedback Form:[pg. 145]


