Chapter 5 Notes: Dynamics of uniform circular motion

Uniform circular motion
Uniform circular motion – the motion of an object traveling at a constant (uniform) speed on a circular path

T – period – time required to travel once around the circle

V = 2πr / T

Centripetal acceleration:


Magnitude given by A = v2 / r


Direction always points towards the center; continually changing direction

An object that is in uniform circular motion can never be in equilibrium.

The net force causing the centripetal acceleration is called the centripetal force Fc and points in the same direction as the acceleration.

Centripetal force:


Magnitude given by Fc = mv2 / r


Direction always points towards the center; continually changing direction

Fc = FN sin θ = mv2 / r
tan θ = v2 / rg

Satellites

There is only one speed that a satellite can have if the satellite is to remain in an orbit with a fixed radius.

Newton’s law of gravitation?

FC = G (mME) / r2 = mv2 / r

G = 6.673 * 10-11
For a given orbit, a satellite with a large mass has exactly the same orbital speed as a satellite with a small mass.
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