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Harold’s Physics Formulas 
Cheat Sheet 

7 April 2026 
 

 

 
Mechanics: 

Linear Translation 

Mechanics: 
Angular / 

Rotational Motion 

Electricity / 
Magnetism 

Fluid Mechanics / 
Thermodynamics 

Atomic and 
Nuclear /  

Waves and Optics 

Kinematics 
Bold = Vector 
Red = Calculus 
Purple = Memorize 

See Harold’s Physics Units of Measure Cheat Sheet 
See Harold’s Physics of Projectiles Cheat Sheet 

See Harold’s Physics Optics Cheat Sheet 
See Math and Greek Symbols 

Position 
(m) 

(rad) 

Horizontal: 

𝒙 = 𝒙0 + 𝒗0𝑥𝑡 +
1

2
𝒂𝑡2 

 
Vertical: 

𝒚 = 𝒚0 + 𝒗0𝑦𝑡 +
1

2
𝒈𝑡2 

 
∆𝒙 = 𝒙𝑓 − 𝒙0 

 
𝒙 = 𝒙𝟎 + 𝒗𝑡 

 

𝒙 = ∫𝒗𝑑𝑡 

Circular: 

𝜽 = 𝜽0 +𝝎0𝑡 +
1

2
𝜶𝑡2 

 
 
 
 

 
∆𝜽 = 𝜽𝑓 − 𝜽0 

 
𝜽 = 𝜽0 +𝝎𝑡 

 

𝜽 = ∫𝝎𝑑𝑡 

10−100

= 𝑔𝑜𝑜𝑔𝑜𝑙𝑡ℎ 
10−24 = 𝑦𝑜𝑐𝑡𝑜­ 
10−21 = 𝑧𝑒𝑝𝑡𝑜­ 
10−18 = 𝑎𝑡𝑡𝑜­ 
10−15 = 𝑓𝑒𝑚𝑡𝑜­ 
10−12 = 𝑝𝑖𝑐𝑜­ 
10−9 = 𝑛𝑎𝑛𝑜­ 
10−6 = 𝑚𝑖𝑐𝑟𝑜­ 
10−3 = 𝑚𝑖𝑙𝑙𝑖­  
10−2 = 𝑐𝑒𝑛𝑡𝑖­  
10−1 = 𝑑𝑒𝑐𝑖­    
100 = 1             
101 = 𝑑𝑒𝑐𝑎­ 
102 = ℎ𝑒𝑐𝑡𝑜­ 
103 = 𝑘𝑖𝑙𝑜­ 
106 = 𝑚𝑒𝑔𝑎­ 
109 = 𝑔𝑖𝑔𝑎­ 
1012 = 𝑡𝑒𝑟𝑎­ 
1015 = 𝑝𝑒𝑡𝑎­ 
1018 = 𝑒𝑥𝑎­ 
1021 = 𝑧𝑒𝑡𝑡𝑎­ 
1024 = 𝑦𝑜𝑡𝑡𝑎­  
10100 = 𝑔𝑜𝑜𝑔𝑜𝑙 
101000  
= 𝑔𝑜𝑜𝑔𝑜𝑙𝑝𝑙𝑒𝑥 

Fluid Mechanics: 
 

𝜌 =
𝑚

𝑉
 

 
∆ℓ = 𝛼ℓ0∆𝑇 

Optics: 

𝑓 =
𝑣

𝜆
 

 
1

𝑑𝑜
+
1

𝑑𝑖
=
1

𝑓
 

 
Refraction: 

(bend) 

𝑛 =
𝑐

𝑣
 

 
Snell’s Law: 

𝑛1 sin 𝜃1 = 𝑛2 sin𝜃2 
 

𝑛1
𝑛2
=
𝑣2
𝑣1

 

 
Diffraction: 
(spread out) 
∆𝐿 = 𝑑 sin 𝜃 
𝑚𝜆 = 𝑑 sin 𝜃 

𝒔 = 𝒓𝜽 
 

𝒙(𝑡) = 𝐴 cos(𝝎𝑡 + 𝜙) 
 

𝒙(𝑡) = 𝐴 cos(2𝜋𝑓𝑡 + 𝜙) 
 

Waves: 

𝑓(𝑥, 𝑡) = 𝐴 sin (2𝜋 (𝑓𝑡 −
𝑥

𝜆
) + 𝜙) + 𝑘 

 

Optics: 
 

 

https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Physics_Units_Cheat_Sheet.pdf
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Physics_Projectiles_Cheat_Sheet.pdf
https://www.toomey.org/tutor/math_and_greek_symbols.html
https://www.toomey.org/tutor/math_and_greek_symbols.html
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Velocity 
(m/s) 

 
Angular 

Velocity / 
Angular 

Frequency 
(rad/s) 

𝒗 =
𝑑

𝑡
=
∆𝒙

∆𝑡
→
𝑑𝒙

𝑑𝑡
 

 
∆𝒗 = 𝒗𝑓 − 𝒗0 

 
𝒗 =  𝒗𝟎 + 𝒂𝒕 

 

𝒗𝟐 = 𝒗𝟎
𝟐 + 𝟐𝒂∆𝒙 

 

𝒗̅ =
𝒗0 + 𝒗

2
 

 

𝒗 = ∫𝒂𝑑𝑡 

 
 
 

𝝎 =
𝜃

𝑡
=
∆𝜃

∆𝑡
→
𝑑𝜽

𝑑𝑡
 

 
∆𝝎 = 𝝎𝑓 −𝝎0 

 
𝝎 = 𝝎𝟎 +𝜶𝒕 

 

𝝎𝟐 = 𝝎𝟎
𝟐 + 𝟐𝜶∆𝜽 
 

𝝎̅ =
𝝎0 +𝝎

2
 

 

𝝎 = ∫𝜶𝑑𝑡 

 

𝝎 =
2𝜋

𝑇
= 2𝜋𝑓 

 
Spring: 

𝝎 = √
𝑘

𝑚
   

 
Pendulum: 

𝝎 = √
𝑔

ℓ
  

Speed of Light: 

𝑐 ≈ 3.00 × 108  
𝑚

𝑠
 

Fluid Mechanics: 
 

Continuity: 
𝐴1𝑣1 = 𝐴2𝑣2 

 

𝑣𝑟𝑚𝑠 = √
3𝑅𝑇

𝑀
 

 

𝑣𝑟𝑚𝑠 = √
3𝑘𝐵𝑇

𝜇
 

 
Torricelli’s Law: 

𝑣 = √2𝑔ℎ 

Speed of fluid exiting a 
hole in a tank. 

Waves and Optics: 
𝑣 = 𝑓𝜆 

 
Reflection: 

(throwback) 
 

Critical angle: 

sin 𝜃𝑐 =
𝑛1
𝑛2

 

 
Maxima for a thin film: 

Constructive 

2𝑑 =
𝜆

2𝑛
, 3
𝜆

2𝑛
, 5
𝜆

2𝑛
… 

= (𝑚 +
1

2
)
𝜆

𝑛
 

 
Destructive 

2𝑑 =
𝑚

𝑛
𝜆 

 

𝒗 = 𝝎𝒓 
𝒗 = 𝝎 × 𝒓 

 
𝒗(𝑡) = −𝐴𝝎sin(𝝎𝑡 + 𝜙) 

 
𝒗(𝑡) = −𝐴(2𝜋𝑓) sin(2𝜋𝑓𝑡 + 𝜙) 
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Acceleration 

(m/𝒔𝟐) 
(rad/𝑠2) 

Linear: 

𝒂 =
𝒗

𝑡
=
∆𝒗

∆𝑡
→
𝑑𝒗

𝑑𝑡
 

 

𝒂 =
∑𝑭

𝑚
=
𝑭𝑛𝑒𝑡
𝑚

 

 
Tangential (linear): 

𝒂 = 𝒂𝑡 
𝑔𝑟𝑎𝑣𝑖𝑡𝑦 (𝒈) 

Angular: 

𝜶 =
𝝎

𝑡
=
∆𝝎

∆𝑡
→
𝑑𝝎

𝑑𝑡
 

 

𝜶 =
∑𝝉

𝐼
=
𝝉𝑛𝑒𝑡
𝐼

 

 
Centripetal (center): 

𝒂𝒄 = 
𝒗2

𝑟
= 𝝎2𝑟 

 

Constants: 

Gravitational Constant 𝐺 ≈ 6.674 30(15) × 10−11  
𝑚3

𝑘𝑔 𝑠
 

Gravity Acceleration (Earth)  𝒈 ≈ −9.806 65 
𝑚

𝑠2
≈ −32.174 0 

𝑓𝑡

𝑠2
 

Speed of Light in Vacuum 𝑐 = 2.997 924 58 × 108  
𝑚

𝑠
 

Electron-Volt 1𝑒𝑉 = 1.602 176 634 × 10−19 𝐽 

Charge of an Electron 𝑒 = −1.602 176 634 × 10−19 𝐶  

Mass of an Electron 𝑚𝑒 ≈ 9.109 383 701 5(28) × 10
−31 𝑘𝑔 

Mass of a Proton 𝑚𝑝 ≈ 1.672 621 923 69(51) × 10
−27 𝑘𝑔 

Mass of a Neutron 𝑚𝑛 ≈ 1.674 927 498 04(95) × 10
−27 𝑘𝑔 

Electric Permittivity 𝜀0 ≈
1

𝜇0𝑐
2 ≈ 8.854 187 812 8 × 10

−12 𝐶2

𝑁𝑚2 

Magnetic Permeability 𝜇0 ≈ 1. 256 637 062 12(19) × 10
−6 𝑁

𝐴2
 

Boltzmann Constant 𝑘𝐵 = 1.380 649 × 10
−23  

𝐽

𝐾
 

Coulomb Constant 𝑘𝑒 =
1

4𝜋𝜀0
≈ 8.987 551 792 3 × 109  

𝑁𝑚2

𝐶2
 

Faraday Constant 𝐹 = 𝑒𝑁𝐴 = 9.648 533 212 × 10
4  

𝐶

𝑚𝑜𝑙
 

Planck Constant ℎ = 6.626 070 15 × 10−34 𝐽𝑠 

Avogadro Constant 𝑁𝐴 = 6.022 140 76 × 10
23 / 𝑚𝑜𝑙𝑒 

Ideal Gas Constant 𝑅 = 0.082 057 366 080 
𝐿 𝑎𝑡𝑚

𝑚𝑜𝑙𝑒 𝐾
 

 “ 𝑅 = 8.314 462 618 
𝐽

𝑚𝑜𝑙𝑒 𝐾
 

 

pi 𝜋 ≈ 3.141 592 653 589 793 238 462 ... 

 

 
Net: 

𝒂𝑛𝑒𝑡
2 = 𝒂𝑡

2 + 𝒂𝑐
2 

 
𝒂 = 𝜶𝒓 

 
𝒂(𝑡) = −𝐴𝝎2 cos(𝝎𝑡 + 𝜙) 

Jerk (Jolt) 

(m/𝒔𝟑) 
(rad/𝑠3) 

 

𝒋 =
𝒂

𝑡
=
∆𝒂

∆𝑡
→
𝑑𝒂

𝑑𝑡
 

 

𝛇 =
𝜶

𝑡
=
∆𝜶

∆𝑡
→
𝑑𝜶

𝑑𝑡
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Dynamics  
See Harold’s Physics Forces on an Incline Cheat Sheet 
See Harold’s Physics Forces on an Incline with Pully Cheat Sheet 
See Harold’s Physics Attwood Machine Cheat Sheet 

 

Mass 
(kg) 

/ 
Moment of 

Inertia  
(𝑘𝑔 •𝑚2) 

𝑚 = actual mass 
 

𝐼 = effective mass 
 

(Inertia is an object’s 
resistance to changes in 

its state of motion.) 

 

𝐼 =∑𝑚𝑟2 

 

𝐼 = ∫𝑟2 𝑑𝑚 

 

𝐼 = ∫𝒓 • 𝒓 𝑑𝑚 

 

𝑚𝑝 ≈ 𝑚𝑛 

 
𝑚𝑝 ≈ 1,836 𝑚𝑒 

Density: 

𝜌 =
𝑚

𝑉
 

 
𝜌𝐻2𝑂  = 1000 𝑘𝑔/𝑚

3 

Magnification: 

|𝑀| = |
𝑑𝑖
𝑑𝑜
| = |

ℎ𝑖
ℎ𝑜
| 

 
𝑀𝑇𝑒𝑙𝑒𝑠𝑐𝑜𝑝𝑒

= −
𝑓𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑠

𝑓𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒
 

Momentum 
(kg•m/s) 

(𝑘𝑔 •𝑚2/𝑠) 

𝒑 = 𝑚𝒗 
∆𝒑 = 𝑚∆𝒗 

 
Conservation of Linear 

Momentum: 
𝒑𝑖 = 𝒑𝑓  

 

∑𝑚𝒗𝑖 =∑𝑚𝒗𝑓  

 
𝒑 = 𝝎×𝒎 

 
 
 
 
 
 

∆𝒑 = 𝑱 = ∫ 𝑭 𝑑𝑡
𝑡2

𝑡1

 

 

𝑳 = 𝐼𝝎 
𝑳 = 𝒓𝑚𝒗 

 
Conservation of Angular 

Momentum: 
𝑳𝑖 = 𝑳𝑓 

 

∑𝐼𝝎𝑖 =∑𝐼𝝎𝑓  

 
𝑳 = 𝒓 × 𝒑 

 
𝑳 = 𝑚𝒓× 𝒗 

 

𝐿 = ∫𝒓 × 𝒗  𝑑𝑚 

 

∆𝑳 = ∫𝝉  𝑑𝑡 

 

 
Fluid Mechanics: 
𝛻𝒑 = 𝜌𝒈 

Atomic and Nuclear: 

𝜆 =
ℎ

𝑝
 

 

 

https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Physics_Forces_on_an_Incline_Cheat_Sheet.pdf
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Physics_Forces_on_an_Incline_Cheat_Sheet.pdf
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Physics_Attwood_Machine_Cheat_Sheet.pdf
https://www.sciencefacts.net/inelastic-collision.html
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Force 
(N = 

kg•m/𝒔𝟐) 
/ 

Torque 
(J = N•m) 

𝑭 = 𝑚𝒂 
𝑭𝑔 = 𝑚𝒈 

 

∑𝑭 = 𝑭𝑛𝑒𝑡 = 𝑚𝒂 

 

𝐹 =
𝑝

𝑡
=
∆𝑝

∆𝑡
 

 

𝑭 =
𝑑𝒑

𝑑𝑡
=
𝑑

𝑑𝑡
(𝑚𝒗) 

 
Friction: 
𝑭𝑓 ≤ 𝜇𝑵 

0 ≤ 𝜇𝑘 ≤ 𝜇𝑠 ≤ 1 
 

Gravitational Force: 

𝐹𝐺 = −𝐺
𝑚1 𝑚2
𝑟2

 

𝑭𝐺 = −𝐺
𝑚1 𝑚2
𝑟2

 𝒓̂ 

𝝉 = 𝐼𝜶 
𝜏 = 𝑟𝑭 = 𝑟𝐹 sin 𝜃 

𝝉 = 𝒓 × 𝑭 
 

∑𝝉 = 𝝉𝑛𝑒𝑡 = 𝐼𝜶 

 

𝜏 =
𝐿

𝑡
=
∆𝐿

∆𝑡
 

 

𝝉 =
𝑑𝑳

𝑑𝑡
= 𝐼

𝑑𝝎

𝑑𝑡
 

 
𝑭 = 𝑚𝒂𝒄 

 

𝑭 =
𝑚𝒗2

𝑟
 

 
𝑭 = 𝑚𝑟𝝎2 

 
Hooke’s Law: 
𝑭𝑠 = −𝑘Δ𝒙 

Electricity: 
Coulomb’s Law: 

𝑭 = 𝑘
𝑞1 𝑞2
𝒓2

 

 

𝑭 =
1

4𝜋𝜖0
 
𝑞1 𝑞2
𝒓2

 

 
𝑭 = 𝑬𝑞 

 
Magnetism: 

𝐹𝐵 = 𝑞𝒗𝑩sin𝜃 
 

𝐹𝐵 = 𝑩𝐼ℓ sin 𝜃 
 

𝑭𝐵 = 𝑞𝒗 × 𝑩 
 

𝑭𝐵 = 𝐼ℓ × 𝑩 
 

𝑭 = ∫𝐼 𝑑ℓ × 𝑩 

 
Fluid Mechanics: 

𝐹 = 𝑃𝐴 
 

𝑃 =
𝐹

𝐴
= 𝜌ℎ𝑔 

 
𝐹𝑏𝑢𝑜𝑦 = 𝜌𝑉𝑔 

 
Universal Gas Law: 
𝑃𝑉 = 𝑛𝑅𝑇 = 𝑁𝑘𝐵𝑇 

Strong Nuclear Force: 

𝐹 = −
𝑔2

4𝜋𝑐2
 
𝑒−𝑚𝑟

𝑟
 

 
Weak Nuclear Force: 
𝑛 → 𝑝+ + 𝑒− + 𝑣𝑒̅̅ ̅  

(Beta Decay) 
 

where 𝑣𝑒̅̅ ̅  is an 
antineutrino 

 
Reynolds Number: 

𝑅𝑒 =
𝑢𝐿

𝑣
=
𝜌𝑢𝐿

𝜇
 

• Low 𝑅𝑒 → laminar 
(sheet-like) flow 

• High 𝑅𝑒 → 
turbulent flow 
(cavitation) 

 

Impulse 
(N•s) 

(N•m•s) 

 
𝑱 = 𝑭 ∆𝑡 = ∆𝒑 = 𝑚 ∆𝒗 

 

𝑱 = ∆𝒑 = ∫𝑭 𝑑𝑡 

 
𝑯 = 𝝉 ∆𝑡 = ∆𝑳 = 𝐼 ∆𝝎 

 

𝑯 = ∆𝑳 = ∫𝝉 𝑑𝑡 

Electricity: 
Unit Impulse: 

(Dirac Delta Function) 
 

𝛿(𝑥) = {
0,           𝑥 ≠ 0
∞, 𝑥 = 0

 

such that 

∫ 𝛿(𝑥) 𝑑𝑥
∞

−∞

= 1 

 

Yank 

(N/𝒔𝟐) 
/ 

Rotatum 
(J/s) 

 
𝒀 = 𝑚 𝑱 

 

𝒀 =
𝑭

𝑡
=
∆𝐹

∆𝑡
→
𝑑𝑭

𝑑𝑡
 

 

𝑷 = 𝐼 𝛇 
𝑷 = 𝒓 × 𝒀 

 

𝑷 =
𝝉

𝑡
=
∆𝜏

∆𝑡
→
𝑑𝝉

𝑑𝑡
= 𝐼𝛇 
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Energy      

Work 
(J = N•m) 

𝑊 = 𝐹𝑑 
 

𝑊 = 𝑭∆𝑥 cos 𝜃 
 

𝑊 = ∫𝑭 • 𝑑𝒓 

 
 

𝑊 = 𝝉 ∆𝜃 
 

𝑊 = ∫𝝉 • 𝑑𝜽 

𝑊 = 𝑄𝑉 

Thermodynamics: 
𝑊 = −𝑃 ∆𝑉 

 

𝑒 = |
𝑊

𝑄𝐻
| 

 

𝑒𝑐 =
𝑇𝐻 − 𝑇𝐶
𝑇𝐻

 

 

Kinetic 
Energy 

(J) 

Translational: 

𝐾 = 𝐾𝐸 =
1

2
𝑚𝑣2 

Rotational: 

𝐾 = 𝐾𝐸 =
1

2
𝐼𝜔2 

1 𝑒𝑉
≈ 1.60 × 10−19 𝐽 

Fluid Mechanics: 
Bernoulli’s Equation: 

𝑃1 + 𝜌𝑔𝑦1 +
1

2
𝜌𝑣1

2

= 𝑃2 + 𝜌𝑔𝑦2 +
1

2
𝜌𝑣2

2 

 
Thermodynamics: 

𝐾𝑎𝑣𝑔 =
3

2
𝑘𝐵𝑇 

Atomic and Nuclear: 
𝐾𝑚𝑎𝑥 = ℎ𝑓 − 𝜙 

 
Electron Energy Levels: 

𝐸𝑛 =
−13.6 𝑒𝑉

𝑛2
 

n = principal quantum 
number (1, 2, 3, etc.) 

Potential 
Energy 

(J) 

∆𝑈𝑔 = 𝑃𝐸 = 𝑚𝑔ℎ 

 

𝑈𝐺 = −𝐺
𝑚1𝑚2
𝑟

 

 

𝐺 ≈ 6.67 × 10−11  
𝑁𝑚2

𝑘𝑔2
 

Coiled Spring: 

𝑈𝑆 =
1

2
𝑘Δ𝑥2 

 
Mechanical Energy: 
𝑀𝐸 = 𝐾𝐸 + 𝑃𝐸  

𝑈𝐸 = 𝑞𝑉 
 

𝑈𝐸 =
1

4𝜋𝜖0
 
𝑞1𝑞2
𝑟

 

 

𝑈𝐶 =
1

2
𝑄𝑉 

 

𝑈𝐶 =
1

2
𝐶𝑉2 

 

𝑈𝐿 =
1

2
𝐿𝐼2 

 

Fluid Mechanics: 
𝑃 = 𝑃0 + 𝜌𝑔ℎ 

 
Continuity of Mass: 
𝜌1𝐴1𝑣1 = 𝜌2𝐴2𝑣2 

 
Continuity of Volume: 

𝐴1𝑣1 = 𝐴2𝑣2 
 

Thermodynamics: 
∆𝑈 = 𝑄 −𝑊 

Atomic and Nuclear: 
𝐸 = ℎ𝑓 

 
𝐸 = 𝑚𝑐2 

∆𝐸 = (∆𝑚)𝑐2 
 

Relativity: 

𝐸 = 𝑚𝑐2

(

 
1

√1 −
𝒗2

𝑐2)
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Heat 
Energy 

(J) 

Conservation of Energy: 
𝐸𝑖 = 𝐸𝑓 

 

∑𝐸𝑖 =∑𝐸𝑓  

 
𝐸 = 𝑊 + 𝑄 + 𝐾 + ∆𝑈𝑔 + 𝑈𝐺 +𝑈𝑆 +𝑈𝐸 +𝑈𝐶 +𝑈𝐿 +⋯ = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

Thermodynamics: 

𝐻 =
𝑘𝐴∆𝑇

𝐿
 

 
𝑄 = 𝑚𝐻𝑓  

𝑄 = 𝑚𝐻𝑣  
 

∆𝐸 = 𝑄 = 𝑚𝐶∆𝑇 
𝑚𝐶∆𝑇 = 𝑚𝐶(𝑇𝑓 − 𝑇𝑖) 

 

𝐶𝐻2𝑂 = 4,184 
𝐽

𝑘𝑔 °𝐾
 

 

𝑇𝑓 =
𝑚1𝐶1∆𝑇1𝑖 +𝑚2𝐶2∆𝑇2𝑖

𝑚1𝐶1 +𝑚2𝐶2
 

Power 
(W) 

 

𝑃 =
𝑊

𝑡
= 𝐹𝑣 

 

𝑃 =
∆𝐸

∆𝑡
→
𝑑𝐸

𝑑𝑡
 

 
𝑃 = 𝑭𝒗 cos 𝜃 

 
𝑃 = 𝑭 • 𝒗 

 

 

𝑃 =
𝑊

𝑡
= 𝜏𝜔 

 

𝑃 =
∆𝑊

∆𝑡
→
𝑑𝑊

𝑑𝑡
 

 
𝑃 = 𝝉𝝎 cos𝜃 

 
𝑃 = 𝝉 • 𝝎 

 

𝑃 = 𝐼𝑉 
 

𝑃 = 𝐼2𝑅 
 

𝑃 =
𝑉2

𝑅
 

𝑃 = 𝑝𝑄 
 

Where: 

𝑝 = 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (
𝑁

𝑚2
) 

 
𝑄 = 𝑣𝑜𝑙𝑢𝑚𝑒𝑡𝑟𝑖𝑐  

𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 (
𝑚3

𝑠
) 
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Engineering Application 
See Harold’s Center of Mass / Moment of Inertia Cheat Sheet 
See Harold’s Physics Doppler Effect Cheat Sheet 

 

Period / 
Frequency 

(Hz) 

𝑇 =
1

𝑓
 

 

𝑓 =
1

𝑇
 

 
Kepler’s Third Law: 

𝑇2 = (
4𝜋2

𝐺𝑀
)𝑟3 

 

𝑇 =
1

𝑓
=
2𝜋

𝜔
=
2𝜋𝑟

𝑣
 

 

𝑇𝑠 = 2𝜋√
𝑚

𝑘
 

 

𝑇𝑝 = 2𝜋√
ℓ

𝑔
 

𝑇 =
2𝜋

𝑏
 

 
For: 
𝑦 = 𝑠𝑖𝑛(𝑏𝜃) 
𝑦 = 𝑐𝑜𝑠(𝑏𝜃) 

 

Waves and Optics: 

𝑓 =
𝑣

𝜆
 

 
Doppler Effect: 

𝑓𝑟 = 𝑓𝑠 (
𝑣 ± 𝑣𝑟
𝑣 ∓ 𝑣𝑠

) 

Center 
of Mass 

(m) 

𝑥𝐶𝑀 =
𝑚1𝑥1 +𝑚2𝑥2
𝑚1 +𝑚2

 

 

𝒓𝐶𝑀 =
∑𝑚𝒓

∑𝑚
 

 

𝑥̅ =
1

𝑀
 ∫ 𝑥 𝑑𝑚

𝑀

0

 

 

where 𝑀 = ∫ 𝑑𝑚
𝑀

0
 

and 𝑑𝑚 = 𝜌 𝑑𝑧 𝑑𝑦 𝑑𝑥 

  𝑥𝐶𝑀 =
∑𝑚𝑖𝑥𝑖
∑𝑚𝑖

 𝑦𝐶𝑀 =
∑𝑚𝑖𝑦𝑖
∑𝑚𝑖

 

 
 
 

 

Rigid Bodies 
(Statics) 

 

∑𝐹𝑦 =∑𝑚𝑔 =0 

 
(Down = ‘−‘) 

 
 

 

∑𝜏 =∑𝐹𝑦  𝑥𝐶𝑀 = 0 

 
(CW = ‘−‘) 

 

 

https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Center_of_Mass_Cheat_Sheet.pdf
https://www.toomey.org/tutor/math_and_greek_symbols.html
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Conservation Laws     

Fundamental 
Principle 

Conservation of 
Linear Momentum 

Conservation of 
Angular Momentum 

Conservation of 
Electric Charge 

Conservation of 
Mass (or Matter) 

Conservation of  
Energy 

Discipline Physics Physics 
Chemistry & 

Circuits 
Chemistry & Fluid 

Mechanics 
Physics 

Formula 

 

∑𝒑𝑖 =∑𝒑𝑓  

 

∑𝑚𝒗𝑖 =∑𝑚𝒗𝑓  

 

∑𝑳𝑖 =∑𝑳𝑓  

 

∑𝐼𝝎𝑖 =∑𝐼𝝎𝑓  

 

∑𝑄𝑖 =∑𝑄𝑓 

 

∑𝑚𝑖 =∑𝑚𝑓  

 

∑𝐸𝑖 =∑𝐸𝑓  

Example 

  Kirchhoff's Current 
Law (KCL): 

∑𝐼𝑖

𝑛

𝑖=1

= 0 

Bernoulli’s Equation: 

𝑃1 + 𝜌𝑔𝑦1 +
1

2
𝜌𝑣1

2

= 𝑃2 + 𝜌𝑔𝑦2 +
1

2
𝜌𝑣2

2 

𝐸
= 𝑊 +𝑄 +𝐾 + ∆𝑈𝑔
+ 𝑈𝐺 +𝑈𝑠 +𝑈𝐸 +𝑈𝑐
+ 𝑈𝐿 +⋯ = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 
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Electricity 

Terms Formulas 
See Harold’s Electromatic Spectrum Cheat Sheet 
See Harold’s DC Circuits Cheat Sheet 

Electric Field 
(V/m or N/C) 

𝑬 =
𝑭

𝑞
 

𝐸𝑎𝑣𝑔 = −
𝑉

𝑑
 

𝐸 = −
∆𝑉

∆𝑟
 

𝑬 = 𝜌𝑱 
 

𝐸 = −
𝑑𝑉

𝑑𝑟
 

Gauss’s Law: 

𝜙 = ∮𝑬 • 𝑑𝑨 =
𝑄𝑒𝑛𝑐
𝜖0

 

Potential / Voltage 
(V) 

𝑉 = 𝐼𝑅 

𝑉 =
𝑄

𝐶
 

𝑉 = 𝑘∑
𝑞𝑖
𝑟𝑖𝑖

=
1

4𝜋𝜖0
∑

𝑞𝑖
𝑟𝑖𝑖

  

Current 
(A) 

𝐼 =
∆𝑄

∆𝑡
 

𝐼 =
𝑉

𝑅
 

𝐼 =
𝑑𝑄

𝑑𝑡
 

𝐼 = 𝑁𝑒𝑣𝑑𝐴  

Circuits  Series Parallel 

Circuit Terms 

   

Resistance 
(Ω) 

𝑅 =
𝑉

𝐼
 

𝑅 =
𝜌ℓ

𝐴
 

𝑅𝑠 = ∑ 𝑅𝑖
𝑖

 

1

𝑅𝑝
= ∑

1

𝑅𝑖𝑖
 

𝑅𝑝 =
𝑅1𝑅2
𝑅1 + 𝑅2

 

Inductance 
(H) 

𝐿 = 𝑁
Φ

𝐼
 

𝐿 =
𝑉𝐿
𝑑𝐼
𝑑𝑡⁄

 

𝐿 = 𝜇0
𝑁2𝐴

ℓ
 

𝐿𝑠 = ∑ 𝐿𝑖
𝑖

 
1

𝐿𝑝
= ∑

1

𝐿𝑖𝑖
 

Capacitance 
(F) 

𝐶 =
𝑄

𝑉
 

𝐶 =
𝜖0𝐴

𝑑
=
𝜅𝜖0𝐴

𝑑
 

1

𝐶𝑠
= ∑

1

𝐶𝑖𝑖
 𝐶𝑝 = ∑ 𝐶𝑖

𝑖
 

Kirchhoff's Current 
Law (KCL) 

∑𝐼𝑖

𝑛

𝑖=1

= 0 

The algebraic sum of currents in a network of 
conductors meeting at a point (node) is zero.  

Kirchhoff's Voltage 
Law (KVL) 

∑𝑉𝑖

𝑛

𝑖=1

= 0 

The directed sum of the potential differences 
(voltages) around any closed loop is zero. 

 

https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Electromagnetic_Spectrum_Cheat_Sheet.pdf
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_DC_Circuits_Cheat_Sheet.pdf
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Sources 
• NIST SP 961 (May 2019).  CODATA Recommended Values of the Fundamental Physical Constants: 

2018.  https://physics.nist.gov/cuu/pdf/wall_2018.pdf  

• Wikipedia (2025). 
o Metric prefix.  https://en.wikipedia.org/wiki/Metric_prefix 
o Reynolds number.  https://en.wikipedia.org/wiki/Reynolds_number  
o SI derived unit. https://en.wikipedia.org/wiki/SI_derived_unit  

 

Magnetism 
 See Harold’s Physics Maxwell’s Equations Cheat Sheet 

Term Formulas Laws 

Magnetic 
Field 
(T) 

𝐵 =
𝜇0
2𝜋
 
𝐼

𝑟
 

 
𝑆𝑜𝑙𝑒𝑛𝑜𝑖𝑑: 
𝐵𝑠 = 𝜇0𝑛𝐼 

 

𝑤ℎ𝑒𝑟𝑒 𝑛 =
𝑁

𝓵
 𝑡𝑢𝑟𝑛𝑠 𝑝𝑒𝑟 𝑚𝑒𝑡𝑒𝑟 

 

𝑩 =
𝜇0
4𝜋
 
𝑞𝒗⃗⃗⃗ × 𝒓⃗⃗

𝑟3
 

 

𝑩 =
𝜇0
4𝜋
 
𝑞𝒗⃗⃗⃗ × 𝒓̂

𝑟2
 

Ampere’s Circuit Law: 

∮𝑩 • 𝑑𝓵 = 𝜇𝑜𝐼 + 𝜇0𝜀0
𝑑ϕ𝐸
𝑑𝑡

 

 
Gauss’s Law for Magnetism: 

∮𝑩 • 𝑑𝑨 = 0 

 

𝑑𝑩 =
𝜇0
4𝜋
 
𝐼 𝑑𝓵 × 𝒓⃗⃗

𝑟3
 

Magnetic 
Flux 
(Wb) 

𝜙𝑩 = 𝐵𝐴 cos 𝜃 
 

ϕ𝐵 = 𝑩 • 𝑨 

Gauss’s Law for Magnetism: 

ϕ𝐵 = ∫𝑩 • 𝑑𝑨 

EMF 
(V) 

 

𝜀𝑎𝑣𝑔 = − 
∆ϕ𝐵
∆𝑡

 

 

𝜺 = ∮𝑬 • 𝑑𝒔 = −
𝑑ϕ𝐵
𝑑𝑡

 

 
𝜺 = 𝑩𝑙𝑣 

 

Faraday’s Law of Induction: 

∮𝑬 • 𝑑𝓵 = −
∆ϕ𝐵
∆𝑡

 

 

𝜀 = −𝐿
𝑑𝐼

𝑑𝑡
 

https://physics.nist.gov/cuu/pdf/wall_2018.pdf
https://en.wikipedia.org/wiki/Metric_prefix
https://en.wikipedia.org/wiki/Reynolds_number
https://en.wikipedia.org/wiki/SI_derived_unit
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Physics_Maxwells_Equations_Cheat_Sheet.pdf

