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Problem 1 
Solution: 

(a) 

 
(b) 

 
 
Problem 2.  
Solution: 
 When the field is electrostatic, ∇×𝑬 = −&'

&(
= 0 

 For (A),  
∇×𝐸 = 4 𝑥 0 − 2𝑦 + 𝑦 3𝑧 − 0 + 𝑧 0 − 𝑥 ≠ 0 

 For (B),  
∇×𝐸 = 2 𝑥 2𝑧 − 2𝑧 + 𝑦 0 − 0 + 𝑧 2𝑦 − 2𝑦 = 0 

 
 So the E field in (A) is impossible for electrostatic situation. 
 
Problem 3.  
Solution: 
(a) 

The magnetic flux linking single turn of the inductor is  
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𝜙 = 𝑩 ⋅ 𝑑𝒔
8

= [𝐵; 𝒚3 + 𝒛 𝑠𝑖𝑛𝜔𝑡] ⋅ 𝒛
8

𝑑𝑠 = 𝐵;𝑠𝑖𝑛𝜔𝑡
8

𝑑𝑠

= 𝐵;𝑠𝑖𝑛𝜔𝑡 𝑟𝑑𝑟𝑑𝜙
E

;

FG

;
= 𝐵;𝑠𝑖𝑛𝜔𝑡 ⋅ 𝜋𝑎F 

(b) 

𝑉K − 𝑉F = 𝑉LMN(O = −
𝑁𝑑𝜙
𝑑𝑡 = −𝑁

𝑑 𝐵;𝑠𝑖𝑛𝜔𝑡 ⋅ 𝜋𝑎F

𝑑𝑡
= −𝑁𝐵; ⋅ 𝜋𝑎F ⋅ 𝜔 ⋅ 𝑐𝑜𝑠𝜔𝑡 = −𝜋𝑎F𝜔𝑁𝐵;𝑐𝑜𝑠𝜔𝑡
= −𝜋×0.1F×10U×10×0.2 cos 10U𝑡 = −20𝜋 cos 10U𝑡
= −62.8 cos 10U𝑡 	  𝑉 

 
(c) 

At t=0, 𝑉LMN(O = −62.8	  𝑉. The flux is increasing, so the emf voltage is pushing 
current going from 1 through the inductor to 2. In this situation, (V1-V2) is 
smaller than 0, meaning that V1<V2. 

(d) 
 

𝐼 =
𝑉F − 𝑉K
𝑅 =

−62.8 cos 10U𝑡
1000 = −0.0628 cos 10U𝑡 	  	  𝐴 

 
Problem 4.  
Solution: 

𝑫 = 𝑹𝐷b 
When R<a,  

𝐷b = 0 
When 𝑎 ≤ 𝑅 ≤ 𝑏,  

𝐷b ⋅ 4𝜋𝑅F = ∫ 𝜌𝑑𝑣 = −
𝜌h;
𝑅F

b

E
⋅ 4𝜋𝑅F𝑑𝑅 = −4𝜋𝜌h;(𝑅 − 𝑎) 

So we have: 

𝑫 = 𝑹𝐷b =
𝑹 −4𝜋𝜌h; 𝑅 − 𝑎

4𝜋𝑅F = 𝑹
−𝜌h; 𝑅 − 𝑎

𝑅F  
 
When R ≥ b 

𝑫 = 𝑹𝐷b = 𝑹
−𝜌h;(𝑏 − 𝑎)

𝑅F  
 
Problem 5.  
Solution: 

𝑯 =
𝐼
4𝜋

𝑑𝒍×𝑹
𝑅Fp

 

 We apply the super position of H field by semi-circle a and b. 
 For semi-circle a: 
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𝑯𝒂 =
𝐼
4𝜋

𝑑𝒍×𝑹
𝑅Fp

=
𝐼
4𝜋

𝝓𝑎𝑑𝜙×(−𝑹)
𝑎F

G

;
=

𝐼
4𝜋 𝒛 ⋅

𝑑𝜙
𝑎

G

;
= 𝒛

𝐼
4𝑎 

 Similarly, for semi-circle b: 
 

𝑯𝒃 = 𝒛
𝐼
4𝑏 

𝑯 = 𝑯𝒂 + 𝑯𝒃 = 𝒛
𝐼
4 (
1
𝑏 +

1
𝑎) 

 


