Physics II
Homework VII                                                                                                                 CJ

Chapter 23; 6, 8, 15, 25, 40, 60, 70

23.6.
Identify: Apply 
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 and solve for r.

Set Up: 
 EMBED Equation.DSMT4  
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Execute: 
 EMBED Equation.DSMT4  
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Evaluate: The potential energy U is a scalar and can take positive and negative values.


23.8.
Identify: Call the three charges 1, 2 and 3. 
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Set Up: 
 EMBED Equation.DSMT4  
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 because the charges are equal and each pair of charges has the same separation, 0.500 m.

Execute: 
 EMBED Equation.DSMT4  
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Evaluate: When the three charges are brought in from infinity to the corners of the triangle, the repulsive electrical forces between each pair of charges do negative work and electrical potential energy is stored.

23.15.
Identify and Set Up: Apply conservation of energy to points A and B.
Execute: 
 EMBED Equation.DSMT4  
[image: image8.wmf]AABB

KUKU

+=+




[image: image9.wmf],

UqV

=

 so 
[image: image10.wmf]AABB

KqVKqV

+=+



[image: image11.wmf]6

()0.00250 J(5.0010 C)(200 V800 V)0.00550

 J

BAAB

KKqVV

-

=+-=+-´-=



[image: image12.wmf]2/7.42 m/s

BB

vKm

==


Evaluate: It is faster at B; a negative charge gains speed when it moves to higher potential.

23.25.
Identify: For a point charge, 
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. The total potential at any point is the algebraic sum of the potentials of the two charges.

Set Up: (a) The positions of the two charges are shown in Figure 23.25a.
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Figure 23.25a

(b) 
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 A general expression valid for any y is 
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(c) The potential is zero at 
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(d) The graph of V versus x is sketched in Figure 23.25b.
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Figure 23.25b

Evaluate: (e) For 
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 which is the same as the potential of a point charge –q. Far from the two charges they appear to be a point charge with a charge that is the algebraic sum of their two charges.

23.40.
Identify and Set Up: For oppositely charged parallel plates, 
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between the plates and the potential difference between the plates is 
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Execute: (a) 
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(b) 
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(c) The electric field stays the same if the separation of the plates doubles. The potential difference between the plates doubles.

Evaluate: The electric field of an infinite sheet of charge is uniform, independent of distance from the sheet. The force on a test charge between the two plates is constant because the electric field is constant. The potential difference is the work per unit charge on a test charge when it moves from one plate to the other. When the distance doubles the work, which is force times distance, doubles and the potential difference doubles.

23.60.
Identify: Apply 
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 to the sphere. The electric force on the sphere is 
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Set Up: The free-body diagram for the sphere is given in Figure 23.56.

Execute: 
 EMBED Equation.DSMT4  
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Evaluate: 
 EMBED Equation.DSMT4  
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Figure 23.60

23.70.
Identify: Divide the rod into infinitesimal segments with charge dq. The potential dV due to the segment is 
[image: image39.wmf]0

1

4

dq

dV

r

p

=

P

. Integrate over the rod to find the total potential.

Set Up: 
 EMBED Equation.DSMT4  
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Execute: 
 EMBED Equation.DSMT4  
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Evaluate: All the charge of the ring is the same distance a from the center of curvature.
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