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Mechanics Constants 

𝐹 = 𝑚𝑎,      𝑝 = 𝑚𝑣,     𝐾 =
1

2
𝑚𝑣2,     𝐸 = 𝐾 + 𝑈 𝑘 = 8.9876 × 109  

𝑁∙𝑚2

𝐶2  ,         𝑒 = 1.6022 × 10−19𝐶 

Electricity  𝑚𝑒 = 9.1094 × 10−31 𝑘𝑔,           𝑚𝑝 = 1.6726 × 10−27 𝑘𝑔 

𝑭𝒆 = 𝒌
|𝒒𝟏𝒒𝟐|

𝒓𝟐
,        𝑭𝒆 = 𝒒𝑬,       𝑬𝒒 = 𝒌

|𝒒|

𝒓𝟐
 𝜖0 = 8.8542 × 10−12

𝐶2

𝑁 ∙ m2
 ,       𝜇0 = 4𝜋 × 10−7  

𝑇 ∙ m

A
 

∆𝑈 = 𝑞∆𝑉,        ∆𝑉 = −𝐸∆𝑠,        𝑢𝐸 =
1

2
𝜖0𝐸2 c = 2.9979 × 108 𝑚

𝑠
,                1𝑒𝑉 = 1.6022 × 10−19J 

𝑽𝒒 = 𝒌
𝒒

𝒓
,       𝑼𝒒 = 𝒌

𝒒𝟏𝒒𝟐

𝒓
 Magnetic Flux 

𝐶 =
𝑄

𝑉
,          𝐶 = 𝜅𝜖0

𝐴

𝑑
,          𝐸𝑐𝑎𝑝 =

1

2
𝑄𝑉 Φ = 𝐵𝐴 cos 𝜃 ,        𝜀 = −𝑁

∆Φ

∆𝑡
 ,     |𝜀| = 𝐿 |

∆I

∆𝑡
| 

Circuits 𝜀 = 𝑁𝐴𝐵𝜔 sin 𝜔𝑡 ,     |𝜀| = 𝐵𝑙𝑣,        
𝑁𝑝

𝑁𝑠

=
𝑉𝑝

𝑉𝑠

=
𝐼𝑠

𝐼𝑝

 

I =
∆Q

∆𝑡
,        𝑉 = 𝐼𝑅,        𝑅 = 𝜌

𝐿

𝐴
 L = μ0𝑛2𝐴𝑙,     𝑛 =

𝑁

𝑙
,     𝑈𝐵 =

1

2
𝐿𝐼2 

𝜌 = 𝜌0(1 + 𝛼ΔT),        𝑅 = 𝑅0(1 + 𝛼ΔT) 𝐼 = 𝐼0(1 − 𝑒−𝑡/𝜏),        𝐼 = 𝐼0𝑒−𝑡/𝜏,        𝐼0 =
𝑉

𝑅
,     𝜏 =

𝐿

𝑅
 

𝑃 =
∆𝐸

∆𝑡
,        𝑃 = 𝐼𝑉 Electromagnetic Waves 

𝑥𝑟𝑚𝑠 =
𝑥𝑚𝑎𝑥

√2
,        𝑃𝑎𝑣 = 𝐼𝑟𝑚𝑠𝑉𝑟𝑚𝑠 𝑐 = 𝑓𝜆,         𝑓′ = 𝑓 (1 ±

𝑢

𝑐
),         𝑢𝐸𝑀 = 𝜖0𝐸2 =

𝐵2

𝜇0
 

R𝑒𝑞 = 𝑅1 + 𝑅2 + 𝑅3 + ⋯ (Series) 𝐼 =
𝑃

𝐴
,       𝐼 = 𝑐𝑢𝐸𝑀 ,      𝐸 = 𝑐𝐵,     𝑐 =

1

√𝜇0𝜖0

 

1

C𝑒𝑞
=

1

𝐶1
+

1

𝐶2
+

1

𝐶3
+ ⋯ (Series) Geometrical Optics 

1

R𝑒𝑞
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
+ ⋯ (Parallel) 𝑓 = ±

1

2
𝑅,        

1

𝑓
=

1

𝑑0
+

1

𝑑𝑖
,        𝑚 =

ℎ𝑖

ℎ𝑜
= −

𝑑𝑖

𝑑0
 

C𝑒𝑞 = 𝐶1 + 𝐶2 + 𝐶3 + ⋯ (Parallel) 𝑣𝑛 =
𝑐

𝑛
,        𝜆𝑛 =

𝜆

𝑛
,      𝑛1 sin 𝜃1 = 𝑛2 sin 𝜃2 

𝑉 = 𝜀(1 − 𝑒−𝑡/𝜏),        𝑉 = 𝑉0𝑒−𝑡/𝜏,        𝜏 = 𝑅𝐶 Wave Optics 

Magnetism Δ𝑙 = 𝑚𝜆,        Δ𝑙 = (𝑚 −
1

2
) 𝜆,      𝑦 = 𝐿 tan 𝜃 

𝐹𝑚 = 𝑞𝑣𝐵 sin 𝜃 ,        𝑟 =
𝑚𝑣

𝑞𝐵
,        𝑢𝐵 =

1

2𝜇0
𝐵2 𝒅 sin 𝜃 = 𝑚𝜆,      𝒅 sin 𝜃 = (𝑚 ±

1

2
) 𝜆 

𝐹𝑚 = 𝐼𝐿𝐵 sin 𝜃 ,        𝜏 = 𝑁𝐼𝐴𝐵 sin 𝜃 𝐷 sin 𝜃 = 𝑚𝜆,        𝒅 sin 𝜃 = 𝑚𝜆,          𝑑 =
1

𝑁
 

𝐹𝑚 =  𝜇0
𝐼1𝐼2𝑙

2𝜋𝑑
,        𝐵 =

𝜇0𝐼

2𝜋𝑟
,       𝐵𝑙𝑜𝑜𝑝 = 𝑁

𝜇0𝐼

2𝑅
 

2𝑑

𝜆𝑛
= 𝑚 +

1

2
,       

2𝑑

𝜆𝑛
= 𝑚 

𝐵 = 𝜇0𝑛𝐼,        𝑛 =
𝑁

𝑙
 

2𝑑

𝜆𝑛
= 𝑚,      

2𝑑

𝜆𝑛
= 𝑚 −

1

2
 

 𝐼 =
1

2
𝐼0,      𝐼 = 𝐼0 cos2 𝜃,     tan 𝜃𝐵 =

𝑛1

𝑛2
 

 𝜃𝑚𝑖𝑛 = 1.22
𝜆

𝐷
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Quantum Physics Heat, and Heat Transfer 

𝐸 = ℎ𝑓,       𝐸 = 𝑝𝑐,        𝑐 = 𝑓𝜆 𝐶 =
𝑄

Δ𝑇
,         𝑐 =

𝑄

𝑚Δ𝑇
,       𝐿 =

𝑄

𝑚
,       𝑄 =

𝑘𝐴Δ𝑇

𝐿
𝑡 

𝐾𝑚𝑎𝑥 = ℎ𝑓 − 𝑊0,         𝑓0 =
𝑊𝑜

ℎ
 𝑃 = 𝑒𝜎𝐴𝑇4,      𝑃𝑛𝑒𝑡 = 𝑒𝜎𝐴(𝑇4 − 𝑇𝑠

4) 

𝝀 =
𝒉

𝒑
,          𝚫𝝀 =

𝒉

𝒎𝒆𝒄
(𝟏 − 𝐜𝐨𝐬 𝜽) Thermodynamics 

ΔpΔy ≥
ℎ

4𝜋
,         ΔEΔt ≥

ℎ

4𝜋
 ΔU = Q − W 

Atomic Physics W = PΔV,         W = NkT ln (
𝑉𝑓

𝑉𝑖
) 

1

𝜆
= 𝑅𝐵 (

1

𝑛𝑓
2 −

1

𝑛𝑖
2),     𝑛𝑖 > 𝑛𝑓 W = Qh − 𝑄𝑐 ,        𝐸𝑓𝑓 =

𝑊

𝑄ℎ
,      𝐶𝑂𝑃 =

𝑄𝑐

𝑊
 

𝐿𝑛 = 𝑟𝑚𝑒𝑣𝑛 =
𝑛ℎ

2𝜋
 𝑊𝑚𝑎𝑥 = 𝐸𝑓𝑓𝑚𝑎𝑥𝑄ℎ,      𝐸𝑓𝑓𝑚𝑎𝑥 = 1 −

𝑇𝑐

𝑇ℎ
 

𝑟𝑛 = 𝛼𝐵

𝑛2

𝑍
,                𝛼𝐵 =

ℎ2

4𝜋2𝑚𝑒𝑘𝑒2
 ΔS =

Q

T
,         𝑆 = 𝑘𝐵 ln(𝑊) 

𝑣𝑛 = 𝛽𝐵

𝑍

𝑛
,               𝛽𝐵 =

2𝜋𝑘𝑒2

ℎ
  

𝐸𝑛 = −𝐸0

𝑍2

𝑛2
,       𝐸0 =

2𝜋2𝑚𝑒𝑘2𝑒4

ℎ2
= 13.6 𝑒𝑉  

𝐾(𝑛 = 1),   𝐿(𝑛 = 2),   𝑀(𝑛 = 3),   𝑁(𝑛 = 4)  

𝑠(𝑙 = 0),   𝑝(𝑙 = 1),   𝑑(𝑙 = 2),   𝑓(𝑙 = 3)  

Nuclear Physics  

𝐸 = |Δ𝑚|𝑐2,       𝑟 = (1.2 𝑓𝑚)𝐴1/3 Constants 

𝑁 = 𝑁0𝑒−𝜆𝑡,          𝑇1/2 =
ln2

λ
 ℎ = 6.6261 × 10−34 Js =  4.1357 × 10−15 eV 

𝑅 =
ΔN

Δt
,     𝑅 = 𝑅0𝑒−𝜆𝑡 ,      𝑅0 = 𝜆𝑁0 𝑅𝐵 = 1.097 × 107𝑚−1,    𝑚𝑛 = 1.6749 × 10−27 𝑘𝑔 

Temperature and The Ideal Gas 1𝑢 = 1.660540 × 10−27𝑘𝑔 = 931.5 𝑀𝑒𝑉/𝑐2 

𝑇𝐹 =
9

5
𝑇𝐶 + 32,   𝑇𝐶 =

5

9
(𝑇𝐹 − 32),    𝑇 = 𝑇𝐶 + 273.15 kB = 1.3806 × 10−23

𝐽

𝐾
,     𝑁𝐴 = 6.0221 × 1023𝑚𝑜𝑙−1 

ΔL = αL0ΔT,     ΔA ≈ 2αA0ΔT,     ΔV = βV0ΔT,    β ≈ 3α 𝑅 = 𝑘𝑁𝐴 = 8.3145
𝐽

𝑚𝑜𝑙 𝐾
,         1𝑐𝑎𝑙 =  4.186𝐽 

PV = NkBT,        PV = nRT,        𝑈 =
3

2
𝑁𝑘𝑇 𝜎 = 5.67 × 10−8

𝐽

𝑠 𝑚2𝐾4 

Kav = (
1

2
𝑚𝑣𝑎𝑣

2 ) =
3

2
𝑘𝑇,         vrms = √

3𝑘𝐵𝑇

𝑚
= √

3𝑅𝑇

𝑀
  

  

 


