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We will continue with work energy relation for planar kinetics of rigid bodies.
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Overview

* Work-energy relations from equations of motion of plane kinetics

of rigid bodies

* Conservation of energy

Here we are going to look at applications of the work energy relations through some problems.
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Problem 1:

A semi-circular disc of mass m=2 kg is mounted in a light hoop
of radius r=150 mm and released from rest in position (a). If the
hoop rolls without slipping, determine the angular velocity w of
the hoop and the normal force N under the hoop as it passes
position (b) after rotating through 180 deg.

[

The statement of the problem is shown in the slide above.

@) (b)

Source: Dynamics, Meriam and Kraige
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First, we determine the angular velocity in state (b) as shown in the above slide.
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The detailed steps for determination of the normal reaction at C is presented in the above slide.
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Problem 2:

A small experimental vehicle has a total mass m of 500 kg
including the wheels and the driver. Each of the four wheels has
a mass of 40 kg and centroidal radius of gyration of 400 mm.
Total frictional resistance R to motion is found to be 400 N by
towing the vehicle with the engine disengaged. Determine the
power output of the engine for a speed of 72 km/h up the 10%
incline with (a) zero acceleration, and (b) with an acceleration of
3 m/s?.

Source: Dynamics, Meriam and Kraige

The next problem statement is presented in the above slide.
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For the constant velocity case, the calculation of engine power is presented in the slide above.
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The solution of part (b) of the problem with accelerated motion, the calculation of engine power

1s shown above.
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Problem 3:

Each of the identical solid square blocks is allowed to fall by
rotating counter-clockwise from the rest positions shown. The
support at O is case (a) is a hinge, while in case (b) is a small
frictionless roller. Determine the angular velocity w of each
block as the edge OC becomes horizontal just before striking
the ground.

(o)
Source: Dynamics, Mariam I__

It may be noted in this problem that case (a) represents a fixed axis rotation of the block, while

case (b) corresponds to a general planar motion of the block.
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The above slide presents the solution for case (a).
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The solution for case (b) is a little involved since an additional constraint on the motion of G

needs to be determined. This has been shown in the slide above.
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Summary

* Work-energy relations from equations of motion of plane kinetics
of rigid bodies

* Conservation of energy

The discussions are summarized in the above slide.



