
12. MAGNETIC FIELD: The Biot-Savart Law (superposition principle) - answers 

12.1. 𝐵 =
𝜇𝜇0𝐼

2𝜋𝑥
 

12.2. 𝐵 = 2√2
𝜇𝜇0𝐼

𝜋𝑎
 

12.3. 𝐵 = √5
𝜇𝜇0𝐼

2𝜋𝑎
 

12.4. 𝐵 =
𝜇𝜇0𝐼

2𝑅
 

12.5. 𝐵 =
𝜇𝜇0𝑒2

8𝜋𝑟2√𝜋𝜀𝜀0𝑟𝑚𝑒
 

12.6. 𝛼 = 45°;  𝐵𝐼 =
𝜇𝜇0𝐼

2𝑅
√2; 𝐵2𝐼 =

𝜇𝜇0𝐼

2𝑅
√5 

12.7. 𝐵 =
𝜇𝜇0𝐼𝑅2

2(𝑅2+𝑥2)3 2⁄  

12.8. 𝐵 =
𝜇𝜇0𝑛𝑞

𝑅
 

12.9. 𝐵 =
𝜇𝜇0𝑛𝑞

𝑅1+𝑅2
 

12.10. 𝐼1 = 𝐼2 (
𝑅2

𝑅1
)

2
(

𝑅1
2+

ℎ2

4

𝑅2
2+

ℎ2

4

)

3 2⁄

 

12.11. 𝐵 =
𝜇𝜇0𝐼𝑅2

2
[

1

(𝑅2+𝑥2)3 2⁄ +
1

(𝑅2+(𝑥−𝑅)2)3 2⁄ ]; where x – distance from ring center 

12.12. e.g. in the middle of the conductor ring: 𝐵 =
𝜇𝜇0

2
√(

𝐼1

𝜋𝑑
)

2
+ (

𝐼2

𝑅
)

2
 

12.13.* 𝐵 =
𝜇𝜇0𝑛𝐼

√𝑙2+𝑑2
 

12.14.* 𝐵 =
𝜇0𝑛𝐼

2
(cos𝛼 − cos𝛽) 

12.15.* 
𝑙

𝐷
≥ 7. Hint: cos𝛼 =

1

√1+(
𝐷

𝑙
)

2
= 1 −

𝐷2

2𝑙2 (from expanding in series) 


