
Recitation 10
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𝑖 =
𝑑𝑞

𝑑𝑡
=
𝑑 𝜎𝐴

𝑑𝑡
=
𝑑 𝜎𝑤𝑥

𝑑𝑡
= 𝜎𝑤

𝑑𝑥

𝑑𝑡
= 𝜎𝑤𝑣.

𝜎 =
𝑖

𝑤𝑣
=

100 × 10−6A

0.50 m 30 m/s
= 6.7 × 10−6

C

m2
.
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a)

𝑖𝑎 =  
0

𝑅

 𝐽𝑎 ∙ 𝑑  𝑎 =  
0

𝑅

𝐽𝑎 𝑑𝑎 =  
0

𝑅

𝐽0𝑟/𝑅 2𝜋𝑟𝑑𝑟

=
2𝜋𝐽0
𝑅
 
0

𝑅

𝑟2𝑑𝑟 =
2𝜋𝐽0
𝑅

𝑅3

3
=
2𝜋𝐽0𝑅

2

3

=
2𝜋 5.50 × 104A/m2 3.40 × 10−3 m 2

3
= 1.33 A.
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b)

𝑖𝑏 =  
0

𝑅

 𝐽𝑏 ∙ 𝑑  𝑎 =  
0

𝑅

𝐽𝑏 𝑑𝑎 =  
0

𝑅

𝐽0 1 − 𝑟/𝑅 2𝜋𝑟𝑑𝑟

= 2𝜋𝐽0 
0

𝑅

𝑟𝑑𝑟 −
2𝜋𝐽0
𝑅
 
0

𝑅

𝑟2𝑑𝑟 = 2𝜋𝐽0
𝑅2

2
− 𝑖𝑎

= 𝜋𝐽0𝑅
2 − 𝑖𝑎 =

3

2
𝑖𝑎 − 𝑖𝑎 =

𝑖𝑎
2
= 0.666 A.

c)
𝐽𝑎 .
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𝑅𝐴
𝑅𝐵
=
𝜌𝐿/𝐴𝐴
𝜌𝐿/𝐴𝐵

=
𝐴𝐵
𝐴𝐴
=
𝜋𝑟2
2 − 𝜋𝑟1

2

𝜋𝑟1
2 =

𝑟2
2

𝑟1
2 − 1 =

1.0 mm

0.50 mm

2

− 1 = 3.0.
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a)

𝑖str. =
0.750 A

125
= 6.00 mA.

b)
𝑉 = 𝑖str.𝑅str. = 6.00 × 10−3 A 2.65 × 10−6 Ω = 15.9 nV.

c)

𝑅 =
𝑉

𝑖
=
15.9 × 10−9 V

0.750 Ω
= 21.2 nΩ.
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