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2. (15 points)

A ball attached to a string of length ¢ swings in a horizontal circle, as shown above, with a constant speed. The
string makes an angle @ with the vertical, and T is the magnitude of the tension in the string. Express your
answers to the following in terms of the given quantities and fundamenta] constants.

(a) On the figure below, draw and label vectors to represent all the forces acting on the ball when it is at the
position shown in the diagram. The lengths of the vectors should be consistent with the relative magnitudes

of the forces.
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(b) Determine the mass of the ball.
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GO ON TO THE NEXT PAGE.
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(c) Determine the speed of the ball.

TRE Mgy fone of TR BALL 2y TSIV, hewBiEr) (e ype maTed 1S

~ Y (§ 3 2 (L
LRI PEDAL, TR FonE 35 AL, oo, e pa Lo %m« .

AR
_ MV . DR
jb Tiapb= QStve ) \]

\ )
—
o
APy
~3
z
,.)
&

» N B Y -
M) o= @j{os& ) ~ 9ﬁQ SIVATYRAME
%

(d) Determine the frequency of revolution of the ball.
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(e) Suppose that the string breaks as the ball swings in its circular path. Qualitatively describe the trajectory of
the ball after the string breaks but before it hits the ground.
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2. (15 points)

A ball attached to a string of length ¢ swings in a horizontal circle, as shown above, with a constant speed. The
string makes an angle € with the vertical,'and T is the magnitude of the tension in the string. Express your
answers to the following in terms of the given quantities and fundamental constants.

(a) On the figure below, draw and label vectors to represent all the forces acting on the ball when it is at the

position shown in the diagram. The lengths of the vectors should be consistent with the relative magnitudes
of the forces.

(b) Determine the mass of the ball.
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(¢) Determine the speed of the ball.
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(e) Suppose that the string breaks as the ball swings in its circular path. Qualitatively describe the trajectory of
the ball after the string breaks but before it hits the ground.
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