PhyzJob: UCM & Gravity
€quation Wrap-Up

Uniform Circular Motion
1. Jearl (whose masculine mass is 72 kg) whirls around
in the Rotor, as shown in the bird's-eye view to the
right. The Rotor is spinning clockwise once every 1.8 s
and has a radius of 3.4 m.
a. Draw a vector representing Jearl's tangential
velocity. (Label it v.)

b. Draw a vector representing Jearl's acceleration.
(Label it a.)

c. Draw a vector representing the net force acting on
Jearl. (Label it according to the type of force it is: D

if it is drag, f if friction, N if it is normal, T if tension,
W if weight.)

d. Calculate Jearl’s tangential speed.
e. Calculate Jearl’s acceleration.

f. Calculate the net force acting on Jearl.

g. Jearl’s niece has half Jearl’s mass. If she joins him on the Rotor,
i. how would her tangential speed compare to Jearl’s? (Twice, half, same, etc.)

ii. how would her acceleration compare to Jearl’s? (Twice, half, same, etc.)
iii. how would the net force on her compare to Jearl’s? (Twice, half, same, etc.)

h. If the Rotor’s speed doubled, how would the net force on Jearl change? (Twice, half,
same, etc.)
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UCM & Gravity
2. A 327 kg satellite circles the earth at a distance of 42.25 Mm. The mass of the earth is

5.98 x 10%* kg.
a. What is the gravitational force between the satellite and the earth?

b. What is the acceleration of the satellite? (Hint: you know the force on the satellite
and the mass of the satellite.)

c. What is the tangential speed of the satellite? (Hint: you know the acceleration of the
satellite and the orbital radius of the satellite.)

d. What is the orbital period of the satellite? (Hint: you know the speed of the satellite
and the orbital radius of the satellite.)

e. Convert the period to hours. Why do you suppose this is a popular orbital radius?

f. An orbit with the same characteristics could be calculated for Mars. Why would such
an orbit not make a good choice for a satellite designed to survey Martian topography?
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