
PHYS 204 Formula Sheet 

ΦB = ∫ 𝐵⃗ ⋅ 𝑑𝐴  𝜔‘ = √𝜔2 − (
𝑅

2𝐿
)
2

  𝐼 =
1

𝑐𝜇0
𝐸𝑟𝑚𝑠

2  

 

𝜀 = ∮ 𝐸⃗ ⋅ 𝑑𝑠  =  −
𝑑Φ𝐵

𝑑𝑡
 

𝑑𝑈

𝑑𝑡
= −𝑖2𝑅 𝐼 =

𝑃𝑠

4𝜋𝑟2
 

 

Φ𝐵 = 𝐵𝐿𝑥 𝜀 = 𝜀𝑚sinωdt 𝐼 =
1

2
𝐼0 ;  𝐼 = 𝐼0 cos2 𝜃 

 

𝐹𝑑
⃗⃗⃗⃗ = 𝑖𝐿⃗ × 𝐵⃗  𝑖 = 𝑖𝑚sin (ωdt − φ) 𝑛1sin𝜃1 = 𝑛2sin𝜃2 

 

𝐿 =
𝑁Φ𝐵

𝑖
 𝜀𝑚 =

𝑖𝑚
𝑅

 𝜃𝑐 = sin−1
𝑛2

𝑛1
 

 

𝐿

𝑙
= 𝜇0𝑛

2𝐴 𝑉𝑅 = 𝑖𝑚𝑅 ; 𝑉𝐶 = 𝑖𝑚𝑋𝐶  ;  𝑉𝐿 = 𝑖𝑚𝑋𝐿 𝜃𝐵 = tan−1
𝑛2

𝑛1
 

 

𝜀𝐿 = −𝐿
𝑑𝑖

𝑑𝑡
 𝑋𝐶 =

1

𝜔𝑑𝐶
 ;  𝑋𝐿 = 𝜔𝑑𝐿 

1

𝑝
 + 

1

𝑖
 =  

1

𝑓
 =  

2

𝑟
 

 

𝑖 =
𝜀

𝑅
(1 − 𝑒

−
𝑡
𝜏𝐿) 𝑖𝑚 =

𝜀𝑚

√𝑅2 + (𝑋𝐿 − 𝑋𝐶)2
=

𝜀𝑚

𝑍
 𝑚 = −

𝑖

𝑝
 ; |𝑚| =

ℎ’

ℎ
 

 

𝑖 = 𝑖0𝑒
−

𝑡
𝜏𝐿  tan φ =

XL − XC

R
 

𝑛1

𝑝
 + 

𝑛2

𝑖
=

𝑛2 − 𝑛1

𝑟
 

 

𝑈𝐵 =
1

2
𝐿𝑖2 𝑃𝑎𝑣𝑔 = 𝑖𝑟𝑚𝑠

2 𝑅 = 𝜀𝑟𝑚𝑠𝑖𝑟𝑚𝑠cos φ 
1

𝑝
+

1

𝑖
=

1

𝑓
= (𝑛 − 1) (

1

𝑟1
−

1

𝑟2
) 

 

𝑢𝐵 =
𝐵2

2𝜇0
 𝑖𝑟𝑚𝑠 =

𝑖𝑚

√2
 ;  𝜀𝑟𝑚𝑠 =

𝜀𝑚

√2
 𝑚𝜃 =

25 𝑐𝑚

𝑓
 ;  𝑚𝜃 = −

𝑓𝑜𝑏

𝑓𝑒𝑦
 

 

𝑢𝐸 =
1

2
𝜀0𝐸

2 
𝑉𝑠
𝑉𝑝

=
𝑁𝑠

𝑁𝑝
 ;  

𝑖𝑠
𝑖𝑝

=
𝑁𝑝

𝑁𝑠
 𝑀 = 𝑚𝑚𝜃 = −

𝑠

𝑓𝑜𝑏
⋅
25 𝑐𝑚

𝑓𝑒𝑦
 

 

𝑀12 =
𝑁1Φ12

𝑖2
 𝑅𝑒𝑞 = (

𝑁𝑝

𝑁𝑠
)
2

𝑅 𝑛 =
𝑐

𝑣
 ;  𝜆𝑛 =

𝜆

𝑛
 

 

𝜀2 = −𝑀
𝑑𝑖1
𝑑𝑡

 ∮ 𝐸⃗ ⋅ 𝑑𝐴 =
𝑞𝑒𝑛𝑐

𝜀0𝑆

 𝐼 = 4𝐼0 cos2
𝜑

2
 ;  𝜑 =

2𝜋

𝜆
𝑑sin𝜃 

 

𝑈𝐸 =
𝑞2

2𝐶
 ∮𝐵⃗ ⋅ 𝑑𝐴 = 0

𝑆

 𝑁2  −  𝑁1 =
𝐿

𝜆
(𝑛2 − 𝑛1) 

 

𝑈𝐵 =
𝐿𝑖2

2
 ∮ 𝐸⃗ ⋅ 𝑑𝑠 = −

𝑑Φ𝐵

𝑑𝑡𝐶

 2𝑛2𝐿 = (𝑚 +
1

2
)𝜆 ; 2𝑛2𝐿 =  𝑚𝜆 

 

𝑈 = 𝑈𝐸 + 𝑈𝐵 =
𝑄2

2𝐶
 ∮ 𝐵⃗ ⋅ 𝑑𝑠 = 𝜇0𝜀0

𝑑Φ𝐸

𝑑𝑡
+ 𝜇0𝑖𝑒𝑛𝑐  

𝐶

 𝑁𝑚 − 𝑁𝑎 =
2𝐿

𝜆
(𝑛 − 1) 

 

𝑑𝑈

𝑑𝑡
= 𝐿

𝑑2𝑞

𝑑𝑡2
+

1

𝐶
𝑞 = 0 𝐵 =

𝜇0𝜀0𝑟

2𝜋𝑅2

𝑑Φ𝐸

𝑑𝑡
 ;  𝐵 =

𝜇0𝜀0

2𝜋𝑟

𝑑Φ𝐸

𝑑𝑡
 𝑎sinθ = (m +

1

2
) λ ;  𝑎sinθ = mλ 

 

𝑞 = 𝑄 cos (ωt + φ) 𝑀 =
𝜇

𝑉
= 𝐶

𝐵𝑒𝑥𝑡

𝑇
 𝐼(𝜃) = 𝐼𝑚 ( 

sin𝛼

𝛼
 )

2

 ; 𝛼 =
𝜋𝑎

𝜆
sin𝜃 

 

𝜔 =
1

√𝐿𝐶
 𝐸 = 𝐸𝑚sin (kx − ωt) sin𝜃 = 1.22

𝜆

𝑑
 ;  𝜃𝑅 = 1.22

𝜆

𝑑
  

 

𝑖 = −𝜔𝑄 sin (ωt + φ) 𝐵 = 𝐵𝑚sin (kx − ωt) 𝐼(𝜃) = 𝐼𝑚 cos2 β ⋅ (
sin𝛼

𝛼
)
2

; 𝛽 =
𝜋𝑑

𝜆
sin𝜃 

 

𝐿
𝑑2𝑞

𝑑𝑡2
+ 𝑅

𝑑𝑞

𝑑𝑡
+

1

𝐶
𝑞 = 0 𝑐 =

𝐸𝑚

𝐵𝑚
=

1

√𝜇0𝜀0

 
Δ𝜃ℎ𝑤 =

𝜆

𝑁𝑑cosθ
 ;  𝐷 =

Δθ

Δλ
=

𝑚

𝑑cosθ 
 ;  

𝑅 =
𝜆𝑎𝑣𝑔

Δλ
= 𝑁𝑚 

 

𝑞 = 𝑄𝑒−
𝑅𝑡
2𝐿  cos (ω‘t + φ) 𝑆 =

1

𝜇0
 𝐸⃗ × 𝐵⃗  2𝑑sinθ = mλ 

 


