SP212 - Homework 7: S O L U T I O N S LT Brett “Rabbit” Williams, USN

SIX PROBLEMS FROM SERWAY...MAKE SURE YOU DO THE PROBLEMS, NOT THE QUES-
TIONS!

DueE WEDNESDAY, 6 FEBRUARY 2008.

1 Serway, Problem 26.4

SOLUTION

Since we are treating the cloud-earth system as a parallel plate capacitor, we may use

fo4

C=- (1)
_ (89 1800—012)(106) @)
=[11 nF]. (3)

Continuing to treat the cloud as a conducting capacitor plate, from the given dielectric
strength of the air we can determine

qg=0cA (4)
= EmaXEOA (5)
= (3 x 10%)(8.9 x 1072)(800) (6)

7] (7)

2 Serway, Problem 26.11

SOLUTION
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For a spherical capacitor with inner radius a and outer radius b we have

ab
C= 8
ke(b—a ®)
B (0.07)(0.14) ()
~ (9 x 109)(0.14 — 0.07)
=|15.6 pF'|.
The potential difference between spheres is given by
AV = % (10)
4 %1076
~ 156 x 1011 (1

=[256 kV]. (12)

3 Serway, Problem 26.19

SOLUTION

The initial charge @1 on C is

@1 = CiAV; (13)

= (6 x 107%)(20) (14)

19

The charge then distributes between € and (5 according to

Q+Q,=12x10" (16)
and o o
AV = =L = =2, 1
1% "G (17)
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Substituting, we have

1.2 x 10~
1+5;3

And therefore, @), = 40 uC.

4 Serway, Problem 26.23

The equivalent capacitance Ceq is given by

2010y

(Cl + O
2C1C,
Cy+ Cy

+ 03) 205

Cog =

+ O3+ 20,

2x5x10
B 5+ 10

+2>2><10

T 2x5x10
5410

+2+2x10

(18)

(19)

(22)
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5 Serway, Problem 26.29

Using Serway’s hint, we write W = / Fdx, or

AW

F="-— 25
I (25)
aUu
- = 2
T (26)
d Q*
- X 2
dzx 2C (27)
d zQ)?
= — 28
dx 2A€0 ( )
Q2
= ) 2
2A€0 ( 9)
6 Serway, Problem 26.33
The capacitance of a spherical conductor of radius R is
@ YR R
C_v_keQ_ke' )
Plugging this into the expression for the energy stored in a capacitor, we have
2 2
R
@ @ )

20 2k,

Sections 5521 & 6541 Page 4 of 4 Spring 2008



