1st Semester Final – Uniform Circular Motion & Centripetal Force
What’s left, you ask? How about circular motion (not the constant angular acceleration problems, I think we already ‘hinted’ about those!)? Uniform Circular Motion, that is!

(uniform = constant) but constant what? Constant speed or constant angular speed or…

Constant linear speed, vt which means constant angular velocity or speed, 
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Taking the derivative of each with respect to time… 

we got zero linear acceleration, at = 0 m/s2 and zero angular acceleration, 
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This also meant a constant frequency(f) or time period(T) and since f = 1/T (reciprocals)…
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Using radian measure we could easily shift from linear to angular quantities: 
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Oh yeah, I almost forgot (sure I did!). There’s that radially inward Fc or centripetal force!

It’s like the elevator problem, but the inward forces are always bigger than the outward forces. We use the F=ma equation but we’re not usually concerned about tangential acceleration (whether the object speeds up/down or neither). 

So we don’t often use: Ft = mat 
We rather use: Fc = m
[image: image5.wmf]2

v

R

 where we (without proof!) used ac = 
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Fc was like Fnet. It never appeared in a force diagram but was rather the mathematical net force (magnitude) inward. We had banked curve problems and we used tension in rope or static friction on a flat road to turn an object and keep it in a circle. 
We could even use that fancy Universal Law of Gravity 
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 to turn the moon or satellite in a circle around the earth. Hmm… If we’re trying to keep our grades up this first semester, maybe we’ll test on the Universal Law of Gravity (and Kepler’s 3rd Law) next semester. (Ya think?). 
So what’s a good centripetal force problem. Well, they’re all good to me, but…
Hey, how about using that neat airplane that’s hanging from the ceiling. The old conicial pendulum problem! If we know the length of the wire, we can find the radius of the horizontal circle the plane makes. If we know the angle the wire makes with the vertical and we can work out the speed the plane is moving at. Right? 
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