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1.[25 pts total] A hollow sphere of mass 0.2 kg rolls along a horizontal fioor without slipping
and then up a 30° incline. It is rolling along the horizontal surface with speed 3 m/s. (The
moment of inertia of a hollow sphere about an axijs through its centeris I = 2/3 m i)
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a. 15 pts] What is the total kinetic energy of the sphere when it is rolling along the
horizontal surface?

b. I6 pts] How far up the ramp does the sphere go before starting o roll back down?



¢. [4 pis] If we doubled the radius of the ball, how would the distance that the sphere goes
up the ramp change? Explain.

d. [3 pts] Now the ramp and fioor are greased so that we can ignore friction. A block of
mass 0.2 kg slides along the horizontal surface with the same initial speed as the-sphere,
3 m/s. What is the total kinetic energy of the block as it slides along the horizontal
surface?

e. [4 pis] How far up the ramp does the block go?

. [3 pts] Which goes higher up the ramp, the sphere or the block? Explain.



2, [25 pts total] A 12 g bulletis fired into a 1400 g wood block that is hanging from a string
of length 1.50 m. The bullet embeds itself into the block, and the block swings out fo an angle
of 50°. What was the speed of the buliet? '
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3. [25 pis total] A 3.0 kg rod of length 1.1 mis attached to a pivot and held in place by a
rope attached to one of its ends as shown in the diagram. The angle between the rod and the

rope is 35°.

a. [3pis] Draw the extended free-body diagram for the red.

b. [4pts] What is the tension in the rope?

¢. [Bpts] What are the x and y components of the force acting at the hinge?

d. [Bpis] The rope breaks. At that instant, what is the instantaneous angudar acceleration
of the rod about the pivot? (The moment of inertia of a thin rod about its center is
1/12m L% The moment of inertia of a thin rod about its end is 1/3 m L2)



4, 125 pts total] Sand moves without slipping at 5.0 m/s down a conveyer that is tilted at
15°  The sand enters a pipe that is 2.5 m below the end of the conveyer belt, as shown in
the figure,

a. [5pts] What is the speed of the sand as it enters the pipe?

b. [10 pts] What is the horizonial distance between the conveyer belt and the pipe?

c. [10 pts] What is the horizontal distance if we assume that the conveyer belt is not on
Earth but on Mars? (Mass of Mars=6.42 x 10% kg, mean radius of
Mars=3.37 x 10° m, Mean distance between Mars and sun=2.28 x 10" m.)
G = 6,67 %07 N M*/ka'}‘
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ﬁnet = 0 and The: = 0 in rigid-body equilibrium




Tahle 8.2 Moments of Inertia of Various Bodies
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(a) Slender rod. b Slender rod, (¢} Rectangular plate, {d} Thin rectanguiar plale, .I
axis through center axis throogh one end axis throupgh center axis afong edge ;
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(2} Hallow cylinder ) Salid cylinder {2} Thin-walled hollow th) Solid sphere ti) Thin-wailed hollo
eylinder sphere
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