
AP Physics 

Homework 7-4 

Do Problems 7-Q through 7-W 
 

 

Problem 7-Q 

Estimate the kinetic energy of the Earth with respect to the Sun as the sum of two terms; 

a) The kinetic energy due to the Earth rotating on its own axis. 

b) The kinetic energy due to its orbit around the sun. 

You may assume the MassEarth= 6 x 10
24

 kg;  radiusEarth= 6.4 x 10
6
 m; radiusorbit = 1.5 x 10

8
 km 

 

Problem 7-R 

A merry-go-round has a mass of 1640 kg and a radius of 7.50 m.  How much work is required to accelerate to a 

rotation rate of 1.00 revolutions in 8.0 seconds?  You may assume it is a solid cylinder. 

 

Problem 7-S 

A sphere of radius 20.0 cm and mass 1.80 kg starts from rest and rolls without slipping down a 30° incline that 

is 10.0 m long. 

a) Calculate the translational and rotational speeds when it reaches the bottom of the incline. 

b) What is the ratio of the translational kinetic energy to the rotational kinetic energy at the bottom of the 

incline. 

c) Do your answers (a) or (b) depend on the mass or radius of the sphere? 

  

Problem 7-T 

A diver can reduce her moment of inertia by a factor of about 3.5 when changing from a straight position to the 

tuck position.  If she makes 2.0 rotations in 1.5 seconds when in the tuck position, what is her angular speed in 

the straight position? 

 

Problem 7-U 

A potter’s wheel is rotating around a vertical axis through its center doing 1.5 revolutions every second.  The 

wheel can be considered a uniform disk of mass 5.0 kg and diameter 0.40 m.  The potter then throws a 3.1 kg 

chunk of clay, approximately shaped as a flat disk of radius 8.0 cm onto the center of the rotating wheel.  How 

many revolutions per second does the wheel make after the clay was thrown on the wheel? 

 

Problem 7-V 

c) Find the angular momentum of a figure skater spinning at 35 rev/sec with arms in closer to her body, 

assuming her to be a uniform cylinder with a height of 1.5 m, a radius of 15 cm, and a mass of 55 kg. 

d) Find the torque required to slow her to a stop in 5.0 seconds, assuming she does not raise her arms. 

 

Problem 7-W 

A person of mass 75 kg stands at the center of a rotating merry-go-round platform of radius 3.0 m and a 

moment of inertia of 920 kg∙m
2
.  The platform rotates without friction with an angular velocity of 2.0 rad/sec.  

The person walks radially to the edge of the platform. 

d) Calculate the angular velocity when the person reaches the edge. 

e) Calculate the rotational kinetic energy of the system of platform plus the person before and after the 

person’s walk.  

 

 

 


