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Constants:  

Gravitational Acceleration at Earth’s surface…… 𝑔⃑ =  −9.81
𝑚

𝑠2 

Speed of light in a vacuum…………………….…𝑐 = 3.00 𝑥 108 𝑚

𝑠
 

Speed of sound @ room Temp……….……….…𝑣 = 343
𝑚

𝑠
 

Elementary charge……………………………….𝑒 =  ±1.60 𝑥 10−19𝐶 

Kinematics 

𝑣𝑎𝑣𝑔⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑ =  
∆𝑑⃗

Δ𝑡
       𝑎𝑎𝑣𝑔⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑ =  

∆𝑣⃑⃑

Δ𝑡
       𝑑 =  (

𝑣𝑓⃑⃑ ⃑⃑ ⃑+𝑣𝑖⃑⃑⃑⃑

2
) Δ𝑡       𝑑 =  𝑣𝑖⃑⃑⃑ ⃑𝑡 + 1

2⁄ 𝑎⃑𝑡2         𝑣𝑓
2⃑⃑⃑⃑⃑ =  𝑣𝑖

2⃑⃑⃑⃑⃑ + 2𝑎⃑𝑑      

 𝑣𝑓⃑⃑⃑⃑⃑ =  𝑣𝑖⃑⃑⃑ ⃑ + 𝑎⃗𝑡 Note: 𝑎⃑ = g for projectile motion 

 

Dynamics 

𝐹𝑔
⃑⃑⃑⃑ = 𝑚𝑔⃑        𝐹𝑛𝑒𝑡

⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ = 𝑚𝑎⃑     𝐹𝑓
⃑⃑ ⃑⃑ =  𝜇𝐹𝑁

⃑⃑ ⃑⃑⃑      ∑ 𝐹𝑥/𝑦 = 0 

   

 
Work Power Energy 

𝑊 = 𝐹𝑑  𝐸𝑝 =  𝑚𝑔Δℎ 𝐸𝑘 =  
1

2
𝑚𝑣2       𝑃 =  

𝑊

Δ𝑡
     𝑄 = 𝐸𝐻 = 𝑚𝑐𝛥𝑇     𝐸𝑒 = 𝑃𝑡  

𝑊 = ∆𝐸   𝑄 =  𝐻𝑓 =  𝑚ℎ𝑓  𝑄 = 𝐻𝑣 =  𝑚ℎ𝑣   𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝑊𝑜𝑢𝑡

𝑊𝑖𝑛
 𝑥 100% =

𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
 𝑥 100% 

   

 

Electric Circuits 

𝑉 = 𝐼𝑅    𝐼 =  
𝑄

Δ𝑡
     

1

𝑅
=  

1

𝑅1
+

1

𝑅2
+

1

𝑅3
+ ⋯  𝑃 = 𝑉𝐼     𝑃 = 𝐼2𝑅      𝑃 =

𝑉2

𝑅
     𝑉𝑇𝑒𝑟𝑚 =  𝜀 − 𝐼𝑟 

90° Triangle Geometry 

 

𝑆𝑖𝑛 𝜃 =  
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
 

𝐶𝑜𝑠 𝜃 =  
𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
 

𝑇𝑎𝑛 𝜃 =  
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡
 

𝑎2 + 𝑏2 = 𝑐2 

Wave Motion 

𝑣 = 𝑓𝜆         𝑇 =
1

𝑓
      𝑓 = 𝑓𝑜 (

𝑣𝑤+𝑣𝑟 

𝑣𝑤−𝑣𝑠
)  

If, ax2 + bx + c = 0 then, 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 



  

Closed-Closed Pipes 

 

 

 

 

 

Open-Open Pipes 

Harmonic Length 

1 1

2
𝜆= L 

2 𝜆= L 

3 3

2
𝜆= L 

 

Open-Closed Pipes 

Harmonic Length 

1 1

4
𝜆= L 

3 3

4
𝜆= L 

5 5

4
𝜆= L 

 

 

 

 

 

Harmonic Length 

1 1

2
𝜆= L 

2 𝜆= L 

3 3

2
𝜆= L 


