
ME 274: Basic Mechanics II
Lecture 14: Moving Reference Frame Kinematics -3D



• HW 2.E, 2.F due tonight

• Reminder to use correct HW formatting!

• Office hours ME 2008A: T 9:30-11, W 3:30-4:20, Th 12-
1:30

Announcements



• 2D rotation about fixed axis (𝑘෠)  → 3D rotating around a 
moving axis

• Multiple components each representing a different axis 
of rotation, 𝜔ଵ, 𝜔ଶ, 𝜔ଷ, …

• The total angular velocity of the observer is found by 
vector addition of all the components:

𝜔 = 𝜔ଵ +  𝜔ଶ + 𝜔ଷ + ⋯

• Rotation can be about either a fixed or moving axis.

• Unit vectors 𝚤,̂ 𝚥,̂ 𝑘෠ change with time:

• Same velocity and acceleration equations as 2D!

𝑑𝚤̂

𝑑𝑡
= 𝜔 × 𝚤̂,

𝑑𝚥̂

𝑑𝑡
= 𝜔 × 𝚥,̂

𝑑𝑘෠

𝑑𝑡
= 𝜔 × 𝑘෠

So what is different between 2D and 3D problems?
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