
Physics 103


Assignment 9

9.1.
Identify:   
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 in radians.

Set Up:   
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Evaluate:   An angle is the ratio of two lengths and is dimensionless. But, when 
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 must be in radians. Or, if 
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 in radians.


9.2.
Identify:   
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 since the angular velocity is constant.

Set Up:   
[image: image13.wmf]1 rpm(2/60) rad/s.

p

=


Execute:   (a) 
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Evaluate:   In 
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9.3.
Identify   
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 Writing Eq. (2.16) in terms of angular quantities gives 
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Set Up:   
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Execute:   (a) A must have units of 
[image: image24.wmf]rad/s

and B must have units of 
[image: image25.wmf]3

rad/s.


(b) 
[image: image26.wmf]3

()2(300 rad/s).

z

tBtt

a

==.

 (i) For 
[image: image27.wmf]0,

t

=

 
[image: image28.wmf]0.

z

a

=

 (ii) For 
[image: image29.wmf]500 s,

t

=.

 
[image: image30.wmf]2

150 rad/s.

z

a

=.


(c) 
[image: image31.wmf]2

1

233

1

212121

3

()()().

t

t

ABtdtAttBtt

qq

-=+=-+-

ò

 For 
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Evaluate:   Both 
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 are positive and the angular speed is increasing.


9.8.
Identify:   
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Set Up:   From the information given, 
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Execute:   (a) The angular acceleration is positive, since the angular velocity increases steadily from a negative value to a positive value.

(b) It takes 3.00 seconds for the wheel to stop 
[image: image45.wmf](0).
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 During this time its speed is decreasing. For the next 4.00 s its speed is increasing from 
[image: image46.wmf]0rad/s to 800 rad/s.
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(c) The average angular velocity is 
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 then leads to displacement of 7.00 rad after 7.00 s.

Evaluate:   When 
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 have the same sign, the angular speed is increasing; this is the case for 
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9.9.
Identify:    Apply the constant angular acceleration equations.

Set Up:   Let the direction the wheel is rotating be positive.

Execute:   (a) 
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Evaluate:   
[image: image59.wmf]0

0

150 rad/s225 rad/s

(250 s)469 rad,

22

zz

t

ww

qq

+.+.

æöæö

-==.=.

ç÷ç÷

èøèø

 the same as calculated with another equation in part (b).


9.11.
Identify:    Apply the constant angular acceleration equations to the motion. The target variables are t 
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[image: image60.wmf]0

.

qq

-


Set Up:   (a) 
[image: image61.wmf]2

150 rad/s;

z

a

=.

 
[image: image62.wmf]0

0

z

w

=

 (starts from rest); 
[image: image63.wmf]360 rad/s;

z

w

=.

 
[image: image64.wmf]?

t

=



[image: image65.wmf]0

zzz

t

wwa

=+


Execute:   
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(b) 
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Evaluate:   We could use 
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9.17.
Identify:   Apply Eq. (9.12) to relate 
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Set Up:   Establish a proportionality.

Execute:   From Eq. (9.12), with 
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 the number of revolutions is proportional to the square of the initial angular velocity, so tripling the initial angular velocity increases the number of revolutions by 9, to 9.00 rev.

Evaluate:   We don’t have enough information to calculate 
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 all we need to know is that it is constant.

9.21.
Identify:   Use constant acceleration equations to calculate the angular velocity at the end of two revolutions. 
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Set Up:   
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Evaluate:   
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9.22.
Identify:   
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Set Up:   The linear acceleration of the bucket equals 
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 for a point on the rim of the axle.

Execute:   (a) 
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Evaluate:   In 
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 must be in radians.

9.25.
Identify:   Use Eq. (9.15) and solve for r.

Set Up:   
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Then 
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Evaluate:   The diameter is then 0.214 m, which is larger than 0.127 m, so the claim is not realistic.


9.31.
Identify:   Use Table 9.2. The correct expression to use in each case depends on the shape of the object and the location of the axis.

Set Up:   In each case express the mass in kg and the length in m, so the moment of inertia will be in 
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 (iii) For a very thin rod, all of the mass is at the axis and 
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Evaluate:   I depends on how the mass of the object is distributed relative to the axis.


9.33.
Identify:   I for the object is the sum of the values of I for each part.

Set Up:   For the bar, for an axis perpendicular to the bar, use the appropriate expression from Table 9.2. For a point mass, 
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(d) All the mass is a distance 
[image: image119.wmf]0500 m

d

=.

from the axis and


[image: image120.wmf]22222

barballTotal

2(500 kg)(0500 m)125 kgm.

ImdmdMd

=+==..=.×


Evaluate:   I for an object depends on the location and direction of the axis.


9.41.
Identify:   
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 Use Table 9.2 to calculate I.

Set Up:   
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(b) 
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 Considering the expense involved in tapping the moon’s rotational energy, this does not seem like a worthwhile scheme for only 158 years worth of energy.

Evaluate:   The moon has a very large amount of kinetic energy due to its motion. The earth has even more, but changing the rotation rate of the earth would change the length of a day.


9.43.
Identify:   
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Evaluate:   In 
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9.47.
Identify:   Apply conservation of energy to the system of stone plus pulley. 
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 relates the motion of the stone to the rotation of the pulley.

Set Up:   For a uniform solid disk, 
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 Let point 1 be when the stone is at its initial position and point 2 be when it has descended the desired distance. Let 
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Execute:   (a) 
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 The stone has speed 
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 The stone has kinetic energy 
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(b) 
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Evaluate:   The gravitational potential energy of the pulley doesn’t change as it rotates. The tension in the wire does positive work on the pulley and negative work of the same magnitude on the stone, so no net work on the system.


9.55.
Identify and Set Up:   Use Eq. (9.19). The cm of the sheet is at its geometrical center. The object is sketched in Figure 9.55.

Execute:   
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Evaluate:   
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9.72.
Identify:   Use the constant angular acceleration equations, applied to the first revolution and to the first two revolutions.

Set Up:   Let the direction the disk is rotating be positive. 
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 Let t be the time for the first revolution. The time for the first two revolutions is 
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applied to the first revolution and then to the first two revolutions gives 
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(b) 
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Evaluate:   At the start of the second revolution, 
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 The distance the disk rotates in the next 0.750 s is 
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