
EXAM III Physics 206 FALL 2O2O

USEFUL EQUATIONS

If f (r) : ann, thel
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Work - Kinetic Energy Theorem:
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Moment of inertia:
I : Lla, I : mr2 (point particle)

Note: The symbol g stands for the magnitude of thc acr:eleration
therefore it is always a positive quantity.

FYee-body force diagrams are very important!

Do not spend too much time on algebra!
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1. (25 points) Derive the expressions for velocity and acceleration in
(that is, in terms of the unit vectors ?, and e6).
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2. (25 points) A ball of mass m is superglued to the end of a metal rod
rotates horizontally about a vertiCal ixle. At time t : 0 the ball an
rest and undergo angular acceleratiorr o : c1l, where c1 is a constant.
free at time 16, what is the maximum force that the glu-e can hold? N
effects due to gravity.
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3. (25 points) A satellite of mass rn1 rotates around Planet X with mass
orbit. The magnitude of the gravitational force is F : GuffE, wher

in a circular
G is a positive

the satellite
thrusters to
k is done by

o_1*,
TTLc j

constant and r is the distance between the two masses. (i) What speed r
have in order to orbit at a radius R? (ii) If at time f :'[i, the satbllite
move from the.position (r: R,0:0) to (r: 2R,0:90"), how much
gravity along the satellite's path?
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4. (25 points) A boy and girl with the same mass rn run with the same
stationary merry-go-round of radius R that is free to rotate around a axie

he two students

students land?
.8, what is the
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through its center. The merry-go-round has moment of irrertia 10. (i) If
run horizontally and land at the distances /? and Rl2 ast shownin'ihe
9.g.tlrS magnitudc of the- arlgular--vclocity of thc mcrry-go-round after tt
(ii) .If the girl then walks fue in a straight line ti the boy at r
flnal angular velocity of the merry-go-round?
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