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Module No # 07
Lecture No # 34
Spatial Kinematics of Rigid Bodies — I1

We will continue our discussions on spatial kinematics of rigid bodies.
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Overview

* Kinematics in 3D

* Prototype problem: rotation about a fixed point

* Problems

We will first recapitulate what we have discussed in the last lecture about kinematics in 3

dimensions and the prototype problem which represents rotation of an axisymmetric body about

a fixed point. Then we are going to look at some problems.
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The above slide recapitulates the discussions of spatial kinematics of rotation of an axisymmetric

body about a fixed point.
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Prob

A vertical shaft and attached clevis rotate about the z axis at a

constant
about its

is decreasing at a constant rate of n/4 rad/s. Determine the
angular velocity @ and magnitude of the angular acceleration a
of shaft B when y=30 deg. The x-y-z axes are attached to the
clevis and rotate with it.

lem 1:

rate Q=4 rad/s. Simultaneously, the shaft B revolves
axis OA at a constant rate ®,=3 rad/s, and the angle y

Source: Dynamics, Meriam and Kraige

Consider the above problem. The detailed solution is presented in the following slide.
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Problem 2:

A right-circular cone A rolls on the fixed right-circular

cone B at a constant rate and makes one complete trip

around B every 4 seconds. Compute the magnitude of the )
angular acceleration a of the cone A during its motion.

Source: Dynamics, Meriam and Kraige

We move to the next problem as shown above. The detailed solution is presented in the

following 2 slides.
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Overview

* Kinematics in 3D
* Prototype problem: rotation about a fixed point

* Problems

The summary is shown above.



