
Physics 103


Assignment 11

11.1.
Identify:   Use Eq. (11.3) to calculate 
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 The center of gravity of the bar is at its center and it can be treated as a point mass at that point.

Set Up:   Use coordinates with the origin at the left end of the bar and the 
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 axis along the bar. 
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Execute:   
[image: image6.wmf]112233

cm

123

(0.120 kg)(0.250 m)0(0.110 kg)(0.500 m)

0.298 m.

0.120 kg0.055 kg0.110 kg

mxmxmx

x

mmm

++++

===

++++

 The fulcrum should be placed 29.8 cm to the right of the left-hand end.

Evaluate:   The mass at the right-hand end is greater than the mass at the left-hand end. So the center of gravity is to the right of the center of the bar.


11.3.
Identify:   Treat the rod and clamp as point masses. The center of gravity of the rod is at its midpoint, and we know the location of the center of gravity of the rod-clamp system.

Set Up:   
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Execute:   
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Evaluate:   The clamp is to the right of the center of gravity of the system, so the center of gravity of the system lies between that of the rod and the clamp, which is reasonable.


11.7.
Identify:   Apply 
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 to the board.

Set Up:   Let 
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 be upward. Let x be the distance of the center of gravity of the motor from the end of the board where the 400 N force is applied.

Execute:    (a) If the board is taken to be massless, the weight of the motor is the sum of the applied forces, 
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 The motor is a distance 
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 from the end where the 400 N force is applied, and so is 0.800 m from the end where the 600 N force is applied.

(b) The weight of the motor is 
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 Applying 
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 with the axis at the end of the board where the 400 N acts gives 
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 The center of gravity of the motor is 0.75 m from the end of the board where the 600 N force is applied.

Evaluate:   The motor is closest to the end of the board where the larger force is applied.


11.8.
Identify:   Apply the first and second conditions of equilibrium to the shelf.

Set Up:   The free-body diagram for the shelf is given in Figure 11.8. Take the axis at the left-hand end of the shelf and let counterclockwise torque be positive. The center of gravity of the uniform shelf is at its center.
Execute:    (a) 
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 The tension in the left-hand wire is 25.0 N and the tension in the right-hand wire is 50.0 N.

Evaluate:   We can verify that 
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 is zero for any axis, for example for an axis at the right-hand end of the shelf.
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	Figure 11.8


11.10.

Identify:   Apply the first and second conditions for equilibrium to the ladder.
Set Up:   Let 
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be the upward normal force exerted by the ground and let 
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 be the horizontal normal force exerted by the wall. The maximum possible static friction force that can be exerted by the ground is
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Execute:    (a) Since the wall is frictionless, the only vertical forces are the weights of the man and the ladder, and the normal force 
[image: image30.wmf]2

.

n

 For the vertical forces to balance, 
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 and the maximum frictional force is 
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(b) Note that the ladder makes contact with the wall at a height of 4.0 m above the ground. Balancing torques about the point of contact with the ground, 
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 so 
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 This horizontal force must be balanced by the friction force, which must then be 170 N to two figures.

(c) Setting the friction force, and hence 
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 equal to the maximum of 360 N and solving for the distance x along the ladder, 
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Evaluate:   The normal force exerted by the ground doesn’t change as the man climbs up the ladder. But the normal force exerted by the wall and the friction force exerted by the ground both increase as he moves up the ladder.
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