
Answer on Question #40557 – Physics – Electrodynamics 

Question: charge 𝑄 is uniformly distributed over a half ring of radius 𝑅. The electric field at the 

center of the ring is 

1) 
𝑄

2𝜋2𝜖𝑅2; 

2) 
𝑄

2𝜋𝜖𝑅2. 

Solution: charge 𝑑𝑞 =
𝑄

𝜋𝑅
𝑑𝑙 (𝑑𝑙 = 𝑅𝑑𝜃) creates in the center of the ring the electric field 

𝑑𝐸 =
𝑑𝑞

4𝜋𝜖𝑅2
 

This field has two components 

𝑑𝐸𝑥 = 𝑑𝐸 ⋅ cos 𝜃 ,     𝑑𝐸𝑦 = 𝑑𝐸 ⋅ sin 𝜃. 

After integrating, we obtain the value of the electric field in the center 

𝐸𝑥 = ∫ 𝑑𝐸 ⋅ cos 𝜃
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2

= ∫
𝑑𝑞

4𝜋𝜖𝑅2
⋅ cos 𝜃
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2

−
𝜋
2

=
𝑄

4𝜋2𝜖𝑅2
∫ cos 𝜃 𝑑𝜃 =

𝑄

2𝜋2𝜖𝑅2
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2

; 

𝐸𝑦 = ∫ 𝑑𝐸 ⋅ sin 𝜃
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2

= ∫
𝑑𝑞

4𝜋𝜖𝑅2
⋅ sin 𝜃
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2

−
𝜋
2

=
𝑄

4𝜋2𝜖𝑅2
∫ sin 𝜃 𝑑𝜃 = 0;
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2

−
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2

 

Finally, the resulting value is 

𝐸 = 𝐸𝑥 =
𝑄

2𝜋2𝜖𝑅2
. 

Answer: the electric field in the center is 

1) 𝐸 =
𝑄

2𝜋2𝜖𝑅2
. 
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