Physics II
Homework VI                                                                                                                    CJ
Chapter 25; 3, 8, 14, 30, 38, 40, 60, 68 
25.3. Model: Use the charge model.

Solve: The mass of copper in a 2.0-mm-diameter copper ball is 
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The number of moles in the ball is 
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The number of copper atoms in the ball is


[image: image3.wmf](

)

(

)

423120

A

5.88410 mol6.0210 mol3.54210 

NnN

--

==´´=´


We note that the number of electrons per atom is the atomic number, and both the atomic number (29) and the average atomic mass (63.5 g) are taken from the periodic table in the textbook.

The number of electrons in the copper ball is thus 
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. The number of electrons removed from the copper ball is
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So, the fraction of electrons removed from the copper ball is 
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Assess: This is indeed a very small fraction of the available number of electrons in the copper ball.

25.8. Model: Use the charge model and the model of a conductor as a material through which electrons move.

	Solve: 
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Charging two neutral sphere with opposite but equal charges can be done through the following four steps. 

(i) Touch the two neutral metal spheres together. 

(ii) Bring a charged rod (say, positive) close (but not touching) to one of the spheres (say, the left sphere). Note that the two spheres are still touching and the net charge on them is zero. The right sphere has an excess positive charge of exactly the same amount as the left sphere’s negative charge. 

(iii) Separate the spheres while the charged rod remains close to the left sphere. The charge separation remains on the spheres. 

(iv) Take the charged rod away from the two spheres. The separated charges redistribute uniformly over the metal sphere surfaces.
25.14. Model: Charges A, B, and C are point charges.

Visualize: Please refer to Figure Ex25.14. Charge A experiences an electric force 
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 due to charge B and an electric force 
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 due to charge C. The force 
[image: image10.wmf]B on A

F

r

 is directed to the right and the force 
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 is directed to the left. 

Solve: Coulomb’s law yields:
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The net force on A is 
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25.30. Model: Use the charge model and the model of a conductor as material through which electrons move.

Solve: (a) The charge of a plastic rod decreases from (15 nC to (10 nC. That is, (5 nC charge has been removed from the plastic. Because it is the negatively charged electrons that are transferred, (5 nC has been added to the metal sphere.

(b) Because each electron has a charge of 
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 and a charge of 5 nC was transferred, the number of electrons transferred from the plastic rod to the metal sphere is 
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25.38. Model: The charges are point charges.

Visualize: Please refer to Figure P25.38.

Solve: The electric force on charge q1 is the vector sum of the forces 
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, where q1 is the 1 nC charge, q2 is the 2 nC charge, and q3 is the other 2 nC charge. We have
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So the force on the 1 nC charge is 3.12  10–4 N directed upward.

25.40. Model: The charges are point charges.

	Visualize: 
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Solve: The electric force on charge q1 is the vector sum of the forces 
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. We have
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From the geometry of the figure, 
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This means cos (  0.9487 and sin (  0.3163. Therefore, 
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The magnitude and direction of the resultant force vector are
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25.60. Model: The charged spheres are point charges.

	Visualize: 
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Each sphere is in static equilibrium when the string makes an angle of 20( with the vertical. The three forces acting on each sphere are the electric force, the weight of the sphere, and the tension force.

Solve: In the static equilibrium, Newton’s first law is 
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 In component form, 
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Dividing the two equations and solving for q, 


[image: image39.wmf](

)

(

)

(

)

(

)

2

23

22

922

4sin20tan201.0 m3.010 kg9.8 N/kg

4sintan

 746 nC

9.010 N m/C

Lmg

q

K

qq

-

°°´

===

´


25.68. Model: The charged ball attached to the string is a point charge.

	Visualize: 
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The ball is in static equilibrium in the external electric field when the string makes an angle (  20∞ with the vertical. The three forces acting on the charged ball are the electric force due to the field, the weight of the ball, and the tension force.

Solve: In static equilibrium, Newton’s second law for the ball is 
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. In component form, 
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The above two equations simplify to
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Dividing both equations, we get
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