Physics II
Homework V                                                                                                                       CJ

Chapter 25; 6, 12, 23, 38, 46, 48, 60
25-6:
a)
For two concentric spherical shells, the capacitance is:
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b) V = 220 V, and Q = CV = (116 x 10-12 F)(220 V) = 2.55 x 10-8 C.

25-12:
Ceq = 
[image: image2.wmf].
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 So the combined capacitance for 

two in series is the same as that for a capacitor of area A and separation (d1 + d2).

25-23:  a)  
[image: image3.wmf].
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25-38:
a)
System acts like two capacitors in series so Ceq = 
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C1 = C2 = 
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b) After rearranging, the E fields should be calculated. Use superposition recalling 
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for a single plate (not 
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since charge Q is only on one face).

Between 1 and 3: 
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Between 3 and 2: 
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Between 2 and 4:  
[image: image11.wmf]2
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Unew = 
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 EMBED Equation.3  [image: image13.wmf]3
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(U = Unew – U = 
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This is the work required to rearrange the plates.

25-46:
a)
With the switch open:

 
[image: image15.wmf]Þ

=

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

+

÷

÷

ø

ö

ç

ç

è

æ

+

=

-

-

F

F

F

F

F

C

eq

m

m

m

m

m

0

.

4

6

1

3

1

6

1

3

1

1

1


Qtotal = CeqV = (4.00 (F)(210 V) = 8.4 x 10-4 C. By symmetry, 

each capacitor carries 4.20 x 10-4 C. The voltages are then just calculated via V = Q/C. So: Vad = Q/C3 = 140 V, and 

Vac = Q/C6 = 70 V ( Vcd = Vad – Vac = 70 V.

b) When the switch is closed, the points c and d must be at the same potential, so the equivalent capacitance is:
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( Qtotal = CeqV = (4.50 (F)(210 V) = 9.45 x 10-4 C, and each capacitor has the same potential difference of 105 V (again, by symmetry)

c) (Q = 9.45 x 10-4 C – 8.4 x 10-4 C = 1.05 x 10-4 C.

25-48:
a)
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and 



V2 = Q/C2 = (1.58 x 10-3 C)/(4.0 (F) = 395 V ( V3 = 660 V – 395 V= 265 V.
b) Disconnecting them from the voltage source and reconnecting them to themselves we must have equal potential difference, and the sum of their charges must be the sum of the original charges.
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55-60:
a)
The force between the two parallel plates is:
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b) When V = 0, the separation is just z0. So
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c) For A = 0.300 m2, z0 = 1.2 x 10-3 m, k = 25 N/m, and V = 120 V,

2z3 – (2.4 x 10-3 m)z2 + 3.82 x 10-10 m3 = 0 ( z = 0.537 mm, 1.014 mm.

d) Stable equilibrium occurs if a slight displacement from equilibrium yields a force back toward the equilibrium point. If one evaluates the forces at small displacements from the equilibrium positions above, the 1.014 mm separation is seen to be stable, but not the 0.537 mm separation.
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