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In caleulation problems, describe equations clearly and systematically enough to show
how to solve the problems.
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Gravitational acceleration rate g = 9.80 m/s? <
Universal Gravitational Constant G=6.67x 101 N+ m2/kg?
Radius of the Earth RE = 637x106 m
Mass of the Earth Mg = 597x10 kg
Mass of the Sun M- = 1.9884x 103 kg
Angular speed of Earth’s Rotation w = T7.29x10%rad/s

4 pt/question x 13 questions = 52 pt Max 50 pt /[Total 50 pt]
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(1,2) A discus thrower starts from rest and begins to rotate with
a constant angular acceleration of 2.2 rad/s2.

(1) How many revolutions does it take for the discus throw’s
angular speed to reach 6.3 rad/s?

(2) How much time does it take?
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(3) A bicycle coasts downhill and accelerates from rest to a linear
speed of 8.90 m/s in 12.2 s. If the bicyele’s tires have a radius of
36.0 cm, what is their angular acceleration?
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(4) A 1.5 kg-block is tied to a string that is wrapped around the rim of a
pulley of radius 7.2 cm.  The block is released from rest. Assuming
the pulley is a uniform disk with a mass of 0.41 kg, find the speed of the
block after it has fallen through a height of 0.50 m.
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(4) Answer

2.7 /s
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(5) A person holds a ladder horizontally at its center. Treating the
ladder as a uniform rod of length 3.15 m and mass 9.42 kg, find the

torque the person must exert on the ladder to give it an angular 4
acceleration of 0.302 rad/s2? TTTT
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(6,7) A uniform beam of 8.0 kg is supported with a hinge and a length

of wire.

(6) Find the magnitude of tension for the wire.

(7) Find the direction and magnitude of the resistance force at the
hinge.
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(8,9) A uniform crate with a mass of 16.6 kg rests on a floor with a
coefficient of static friction equal to 0.571. The crate is a uniform
cube with sides 1.21 m in length.

(8) What horizontal force applied to th6 top of the crate will
Initiate tipping?

(9) What is the minimum height where the force F can be applied
so that the crate begins to tip before sliding?
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(10) You pull downward with a force of 28 N on a rope that passes
over a disk-shaped pulley of mass 1.2 kg and radius 0.075 m.

The other end of the rope is attached to a 0.67-kg mass.

Find the tension in the rope on both sides of the pulley.
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(11) A disk-shaped merry-go-round of radius 2.63 m and mass 165

kg rotates freely with an angular speed of 0.641 rev/s. A 59.4-kg /68 53

person running tangential to the rim of the merry-go-round at /
3.41 m/s jumps onto its rim and holds on.  Before jumping on the

’ " 3 : o b
merry-go-round, the person was moving in direction 0 =25.0 2,43
with respect to the tangential line of the merry-go-round’s rim, as
shown in the figure. What is the final angular speed of the
merry-go-round?
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(11) Answer

2. 83 rad/s

(28.72)
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(12) At a physics demonstration, vou support a bike wheel
spinning in the direction as shown, When you try to move the tip
of the wheel in the direction shown by the thick arrow, you feel the
wheel moving itself. Choose the direction from a~f.

(13) The sun has a mass 333,000 times that of the earth. For a
person on earth, the average distance to the center of the sun is
23,500 times the distance to the center of the earth. In magnitude,
what is the ratio of the sun’s gravitational force on you to the
earth’s gravitational force on you?
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