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Lewis, Chapter VII, Odd-Numbered Problems
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Expect the cylinder’s volume to be larger. Since shape is the geometrical shape with minimum surface to volume ratio, leakage is minimized by selecting the sphere as a shape.
#3.
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#5.
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Let H((, then 
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#7.
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#9.
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(2)
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(3)
Subtracting (3) from (2):
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(4)

Adding (2) and (3) yields:
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(5)

Assume C1(0, then we must have by (4):
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which is satisfied by:
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yielding:
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Then (5) becomes:
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Then (1) becomes:
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Now if we define 
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 and choose C1=1 arbitrarily, then we’ll have:
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A plot of this function is given below:
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As seen from thru figure, the choice C1(0 results in a negative flux. Since negative flux is not acceptable by physical considerations we must have C1=0

#11.
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From finiteness of flux at the center C=0

From finiteness of flux at infinity C(=0
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Continuity of flux at r=R: 
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Continuity of current at r=R: 
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Dividing the latter equation to the former:
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or 
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Above is given the graph of cot(x). Assuming k(>1, the right hand side of the equation is a horizontal line below the x axis. Since cot(x) goes to negative infinity at x=(, we have:

                    BR<( 
 or 
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 where 
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as expected.

#15.
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(*) becomes:
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For thick reflector: 
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For (zBz<<1:
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Using this in the previous equation:


[image: image90.wmf]a

=

d

®

a

=

d

1

D

ˆ

D

D

B

D

ˆ

B

1

z

z

z

z



[image: image91.wmf]2

2

2

2

r

2

M

ˆ

1

R

~

405

.

2

M

ˆ

1

B

+

÷

ø

ö

ç

è

æ

=

+

=

a


If 
[image: image92.wmf],

0

R

~

405

.

2

  

,

1

R

~

2

»

÷

ø

ö

ç

è

æ

>>

 yielding: 


[image: image93.wmf]2

2

M

ˆ

1

»

a


or


[image: image94.wmf]M

ˆ

1

»

a


giving:


[image: image95.wmf]M

ˆ

D

ˆ

D

z

»

d


#17.


[image: image96.wmf]2

2

b

>

a



[image: image97.wmf](

)

[

]

[

]

2

2

x

sin

C

x

H

~

sin

C

b

-

a

¢

=

-

a



[image: image98.wmf](

)

[

]

[

]

2

2

2

2

x

cos

C

x

H

~

cos

C

b

-

a

b

-

a

¢

-

=

-

a

a



[image: image99.wmf](

)

[

]

[

]

2

2

2

2

x

cot

x

H

~

cot

b

-

a

b

-

a

-

=

-

a

a



[image: image100.wmf]2

2

b

<

a



[image: image101.wmf](

)

[

]

[

]

2

2

x

sinh

C

x

H

~

sin

C

a

-

b

¢

=

-

a



[image: image102.wmf](

)

[

]

[

]

2

2

2

2

x

cos

C

x

H

~

cos

C

a

-

b

a

-

b

¢

-

=

-

a

a



[image: image103.wmf](

)

[

]

[

]

2

2

2

2

x

cot

x

H

~

cot

a

-

b

-

a

-

b

-

=

-

a

a


PNL





k(








_1292434239.unknown

_1292599991.unknown

_1292602264.unknown

_1292747172.unknown

_1292747531.unknown

_1292748380.unknown

_1292748488.unknown

_1292748570.unknown

_1292748649.unknown

_1292748427.unknown

_1292747719.unknown

_1292747781.unknown

_1292747692.unknown

_1292747378.unknown

_1292747494.unknown

_1292747263.unknown

_1292602706.unknown

_1292603068.unknown

_1292651445.unknown

_1292651624.unknown

_1292603099.unknown

_1292603237.unknown

_1292603014.unknown

_1292603023.unknown

_1292602849.unknown

_1292602401.unknown

_1292602551.unknown

_1292602687.unknown

_1292602499.unknown

_1292602517.unknown

_1292602328.unknown

_1292600670.unknown

_1292601497.unknown

_1292602145.unknown

_1292602244.unknown

_1292601508.unknown

_1292601650.unknown

_1292600689.unknown

_1292601281.unknown

_1292601487.unknown

_1292600831.unknown

_1292600679.unknown

_1292600171.unknown

_1292600238.unknown

_1292600333.unknown

_1292600207.unknown

_1292600046.unknown

_1292600116.unknown

_1292600007.unknown

_1292436639.unknown

_1292599802.unknown

_1292599852.unknown

_1292599927.unknown

_1292599821.unknown

_1292436820.unknown

_1292599440.unknown

_1292436750.unknown

_1292436026.unknown

_1292436212.unknown

_1292436431.unknown

_1292436107.unknown

_1292436153.unknown

_1292436089.unknown

_1292434713.unknown

_1292434877.unknown

_1292434494.unknown

_1292357047.unknown

_1292393815.unknown

_1292394145.unknown

_1292394271.unknown

_1292394437.unknown

_1292407149.unknown

_1292395740.unknown

_1292394344.unknown

_1292394216.unknown

_1292394047.unknown

_1292394057.unknown

_1292393834.unknown

_1292357217.unknown

_1292357524.unknown

_1292357970.unknown

_1292357423.unknown

_1292357075.unknown

_1292357130.unknown

_1292357058.unknown

_1292356235.unknown

_1292356501.unknown

_1292356728.unknown

_1292356935.unknown

_1292356713.unknown

_1292356340.unknown

_1292356355.unknown

_1292356277.unknown

_1292355734.unknown

_1292355886.unknown

_1292355970.unknown

_1292355874.unknown

_1292355657.unknown

_1292355693.unknown

_1292355554.unknown

