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Constants 
 

Quantity Symbol Accepted value 

Acceleration of free fall at Earth’s surface g 𝟗. 𝟖𝟏 𝒎𝒔−𝟐 

Gravitational constant G 𝟔. 𝟔𝟕 × 𝟏𝟎−𝟏𝟏𝑵𝒎𝟐𝒌𝒈−𝟐 

Stefan Boltzmann constant σ 𝟓. 𝟔𝟕 × 𝟏𝟎−𝟖𝑾𝒎−𝟐𝑲−𝟒 

Coulomb constant k 𝟖. 𝟗𝟗 × 𝟏𝟎𝟗𝑵𝒎𝟐𝑪−𝟐 

Permittivity of free space ε0 𝟖. 𝟖𝟓 × 𝟏𝟎−𝟏𝟐𝑪𝟐𝑵−𝟏𝒎−𝟐 

Speed of light in Vacuum c 𝟑. 𝟎 × 𝟏𝟎𝟖𝒎𝒔−𝟏 

Planck’s constant h 𝟔. 𝟔𝟑 × 𝟏𝟎−𝟑𝟒𝑱𝒔 

Elementary charge e 𝟏. 𝟔𝟎 × 𝟏𝟎−𝟏𝟗𝑪 

Electron rest mass 𝒎𝒆 𝟗. 𝟏𝟏𝟎 × 𝟏𝟎−𝟑𝟏𝒌𝒈 = 𝟎. 𝟎𝟎𝟎𝟓𝟒𝟗𝒖 = 𝟎. 𝟓𝟏𝟏𝑴𝒆𝑽𝒄−𝟐 

Proton rest mass 𝒎𝒑 𝟏. 𝟔𝟕𝟑 × 𝟏𝟎−𝟐𝟕𝒌𝒈 = 𝟏. 𝟎𝟎𝟕𝟐𝟕𝟔𝒖 = 𝟗𝟑𝟖𝑴𝒆𝑽𝒄−𝟐 

Neutron rest mass 𝒎𝒑 𝟏. 𝟔𝟕𝟓 × 𝟏𝟎−𝟐𝟕𝒌𝒈 = 𝟏. 𝟎𝟎𝟖𝟔𝟔𝟓𝑴𝒆𝑽𝒄−𝟐 

Unified atomic mass u 𝟏. 𝟔𝟔𝟏 × 𝟏𝟎−𝟐𝟕𝒌𝒈 = 𝟗𝟑𝟏. 𝟓𝑴𝒆𝑽𝒄−𝟐 

 

Unit Conversions 
 

• 1 light year (ly) = 9.46×1015 m 

 

• 1 parsec (pc)= 3.26 ly 

 

• 1 astronomical unit (AU) =1.50×1011m 

 
 
  



Metric Multipliers 
 

Prefix Abbreviation Value 

Tera T 1012 

Giga G 109 

Mega M 106 

Kilo k 103 

Mili m 10-3 

Micro 𝝁 10-6 

Nano n 10-9 

Pico p 10-12 

Femto f 10-15 

 
 

Equations – Module 1 (Reporting & Mechanics) & Module 2 (Energy & Power) 
 

Equations 

∆𝑦

𝑦
=

∆𝑎

𝑎
+

∆𝑏

𝑏
 

∆𝑦

𝑦
=

𝑛∆𝑎

𝑎
 

% discrepancy = 
𝑎𝑐𝑐𝑒𝑝𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒−𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒

𝑎𝑐𝑐𝑒𝑝𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒
𝑥 100% 𝐹 = 𝑚𝑎 𝑎𝑛𝑑 𝐹 =

∆𝑝

∆𝑡
 

𝑣 = 𝑢 + 𝑎𝑡 

𝑣2 = 𝑢2 + 2𝑎𝑠 

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

s = 
1

2
(𝑢 + 𝑣)𝑡 

𝑝 = 𝑚∆𝑣 

𝐼 = 𝐹∆𝑡 

𝐹 = 𝑚𝑎 𝑎𝑛𝑑 𝐹 =
∆𝑝

∆𝑡
 𝐹𝐴𝐵 = −𝐹𝐵𝐴 

𝑊 = 𝐹𝑠 𝑐𝑜𝑠𝜃 𝐾𝐸 =
1

2
𝑚𝑣2 

GPE = mg∆ℎ 𝑃 =
𝐸

∆𝑡
 

𝑒𝑓𝑓 =
𝑢𝑠𝑒𝑓𝑢𝑙 𝑤𝑜𝑟𝑘/𝑒𝑛𝑒𝑟𝑔𝑦/𝑝𝑜𝑤𝑒𝑟

𝑡𝑜𝑡𝑎𝑙 𝑤𝑜𝑟𝑘/𝑒𝑛𝑒𝑟𝑔𝑦/𝑝𝑜𝑤𝑒𝑟
𝑥100%  



Equations – Module 3 (Waves & Electromagnetism) 
 

Equations 

𝑣 = 𝑣0cos (𝜔𝑡), 𝑣 = 𝑣0 𝑠𝑖𝑛(𝜔𝑡)  𝑥 = 𝐴 𝑐𝑜𝑠(𝜔𝑡) 𝑎𝑛𝑑 𝑥 = 𝐴 𝑠𝑖𝑛(𝜔𝑡) 

𝑣 = ±𝜔√(𝐴2 − 𝑥2) 𝑣 = 𝑓𝜆 

𝑛1 𝑠𝑖𝑛 𝜃1 = 𝑛2 𝑠𝑖𝑛 𝜃2 

𝑛 =
𝑐

𝑣
 

𝑠𝑖𝑛 𝜃𝑐 = 
𝑛2

𝑛1
  

𝜃 =
𝑛𝜆

𝑎
 

𝑃𝐷 = 𝑛𝜆 𝑎𝑛𝑑 𝑃𝐷 = (𝑛 +
1

2
)𝜆 𝑥 =

𝜆𝐷

𝑎
 

𝑓1 = 𝑛𝑓0 𝑑 𝑠𝑖𝑛 𝜃 = 𝑛𝜆 

𝐼 =
∆𝑄

∆𝑡
 

Moving source: 𝑓′ = 𝑓 (
𝑣

𝑣±𝑢𝑠
) 

 

E = QV 

𝐹 =
𝑘𝑄𝑞

𝑟2  

𝑘 =
1

4𝜋𝜀0
 

I=nAqv, 𝑉 =
𝑊

𝑞
 

𝑅 =
𝑉

𝐼
 

𝜌 =
𝑅𝐴

𝑙
,  

𝑃 = 𝑉𝐼 = 𝐼2𝑅 =
𝑉2

𝑅
 

𝑅𝑒𝑞𝑢 = 𝑅1 + 𝑅2 + ⋯ ,
1

𝑅𝑒𝑞𝑣
=

1

𝑅1
+

1

𝑅2
+ ⋯ 𝜀 = 𝐼(𝑅 + 𝑟) 

F = qvB sin 𝜃 

F = BIL sin 𝜃 

emf= Bvl (N) 

Φ = NBA cos 𝜃 𝑒𝑚𝑓 = −
𝑁∆∅

∆𝑡
 

  

 
  



Equations – Module 4 (Circular Motion, Gravity & Space) 
 

Equations 

𝜔 =
2𝜋

𝑇
= 2𝜋𝑓 

𝑣 = 𝜔𝑟 

𝑣 = √
2𝐺𝑀

𝑟
 

𝑎 =
𝑣2

𝑟
=

4𝜋2𝑟

𝑇2
 𝐹 =

𝑚𝑣2

𝑟
= 𝑚𝜔2𝑟 

𝐹 =
𝑚𝑣2

𝑟
= 𝑚𝜔2𝑟 𝑔 =

𝐹

𝑚
 and 𝑔 =

𝐺𝑀

𝑟2  

𝐹 = 𝐺
𝑀𝑚

𝑟2
 

𝑇2

𝑅3
=

4𝜋2

𝐺𝑀
 

𝑣 = √
2𝐺𝑀

𝑟
 𝑎 = −𝜔2𝑥 

𝑇 =
1

𝑓
 𝜔 =

2𝜋

𝑇
 or ω = 2πf 

 
 

Equations – Module 5 (Quantum Physics) 

 

Equations 

𝐸𝑢𝑝𝑝𝑒𝑟 − 𝐸𝑙𝑜𝑤𝑒𝑟 = ℎ𝑓 ℎ𝑓 = ∅ + 𝐾𝐸𝑚𝑎𝑥  

E = hf 

𝜆 =
ℎ𝑐

𝐸
 

A = λN  

A = 
∆𝑁

∆𝑡
 

𝑇1
2

=
𝑙𝑛(2)

𝜆
 𝐴 = 𝐴0𝑒−𝜆𝑡  𝑎𝑛𝑑 𝑁 = 𝑁0𝑒−𝜆𝑡  

∆𝐸 = ∆𝑚𝑐2 𝜆 =
ℎ

𝑝
 

𝜑 = ℎ𝑓0 𝐸 = ℎ𝑓 =
ℎ𝑐

𝜆
 

 

 


