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Simple Harmonic Motion 

 

𝐹 = −𝑘𝑥 

𝑥(𝑡) = 𝐴𝑐𝑜𝑠(𝜔𝑡 + 𝜙) 

𝜔 = 2𝜋𝑓 =
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𝑈𝑔 = 𝑚𝑔ℎ 
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𝐸𝑡𝑜𝑡 = 𝐾 + 𝑈 =
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𝑘𝐴2 

 

Waves and Sound 

 

𝑦(𝑥, 𝑡) = 𝐴𝑠𝑖𝑛(𝑘𝑥 ± 𝜔𝑡 + 𝜙) 

𝑘 =
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𝜆
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〈𝑃〉 =
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𝐼 =
〈𝑃〉

𝐴
 

𝑦(𝑥, 𝑡) = 𝐴SW𝑠𝑖𝑛(𝑘𝑥)𝑐𝑜𝑠(𝜔𝑡) 

𝛽 = 10𝑙𝑜𝑔10 (
𝐼

𝐼0
) 

𝑓𝑏𝑒𝑎𝑡 = |𝑓2 − 𝑓1| 

𝑓𝑜 = 𝑓𝑠 (
𝑣 ± 𝑣𝑜

𝑣 ∓ 𝑣𝑠
) 

Interference and Diffraction 

 

𝑝ℎ𝑎𝑠𝑒 𝑑𝑖𝑓𝑓

2𝜋
=

𝑝𝑎𝑡ℎ 𝑑𝑖𝑓𝑓

𝜆
 

𝑑 𝑠𝑖𝑛 𝜃 = 𝑚𝜆 

𝜙 = 2𝜋( 
𝑑𝑠𝑖𝑛𝜃

𝜆
 ) 

𝐼2 = 𝐼1 cos2 (
𝜙

2
) 

𝑎 𝑠𝑖𝑛 𝜃 = 𝑚𝜆  

𝜎 = 2𝜋( 
𝑎𝑠𝑖𝑛𝜃

𝜆
 )  

𝐼1 = 𝐼𝑚𝑎𝑥 (
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)
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Quantum Physics 

 

𝐸 = ℎ𝑓
 

𝑝 =
𝐸

𝑐
 

𝐾𝑚𝑎𝑥 = 𝑒𝑉0 = ℎ𝑓 − 𝜙 

𝑝 =
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𝛥𝑥𝛥𝑝𝑥 ≥
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𝐸𝑛 =
−𝑍2 ⋅ 13.6 eV
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𝜓𝑛(𝑥) = √
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Relativity 

 

𝛾 =
1

√1 −
𝑣2

𝑐2

 

Δ𝑡 = 𝛾Δ𝜏 

𝐿 =
𝐿0

𝛾
 

𝑢𝑥 =
𝑢′𝑥 + 𝑣

1 +
𝑣𝑢′𝑥

𝑐2

 

𝑝⃗ = 𝛾𝑚𝑢⃗⃗ 

𝐸 = 𝛾𝑚𝑐2 

𝐾𝑟𝑒𝑙 = (𝛾 − 1)𝑚𝑐2 

𝐸2 = (𝑝𝑐)2 + (𝑚𝑐2)2 

 

 

Constants 

 

Speed of sound in air (20°) = 343 m/s 

Hearing Threshold: 𝐼0 = 1.0 × 10−12 W/m2 

Audible range: 20 Hz to 20000 Hz 

Visible spectrum: 400 nm to 700 nm 

𝑐 = 3.00 × 108 m/s 

𝑒 = 1.60 × 10−19  C 

1 eV = 1.60 × 10−19 J 

𝑚𝑒 = 9.11 × 10−31 kg 

    = 0.511 MeV/𝑐2

 𝑚𝑝 = 𝑚𝑛 = 1.67 × 10−27 kg 

            = 938 MeV/𝑐2 

ℎ = 6.63 × 10−34 J ⋅ 𝑠 = 4.14 × 10−15 eV ⋅ 𝑠

 𝑔 = 9.81 m/s2 

 


