
𝐸 =
1

2
𝑘𝐴2 

𝑇 = 2𝜋 
𝑚

𝑘
 𝑇 = 2𝜋 

𝐿

𝑔
 

𝑣 = 𝜆𝑓 

𝑣 =  𝐹𝑇 (𝑚 𝐿)   

𝑐 = 𝜆𝑓 

𝑓 =
𝑟

2
 

1

𝑑𝑂
+

1

𝑑𝑖
=

1

𝑓
 

𝑚 =
ℎ𝑖
ℎ𝑂

= −
𝑑𝑖
𝑑𝑂

 

𝑛1 sin 𝜃1 = 𝑛2 sin 𝜃2 

sin 𝜃𝑐 =
𝑛2

𝑛1
 

𝐹𝑒 =
𝑘𝑄1𝑄2

𝑟2
 𝐸 =

𝑘𝑄

𝑟2
 

𝑉𝑏𝑎 =
∆𝑃𝐸𝑏𝑎
𝑞

= −
𝑊𝑏𝑎

𝑞
 

𝐸 = −
𝑉𝑏𝑎
𝑑

 𝐶 =
𝑄

𝑉
= 𝜖0

𝐴

𝑑
 

𝑉 = 𝐼𝑅 𝑅 = 𝜌
𝐿

𝐴
 

𝑃 = 𝐼𝑉 = 𝐼2𝑅 =
𝑉2

𝑅
 

𝑉𝑎𝑏 = ℇ − 𝐼𝑟 

𝑅𝑒𝑞 = 𝑅1 + 𝑅2 + 𝑅3 + ⋯ 

1

𝑅𝑒𝑞
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
+ ⋯ 

𝐶𝑒𝑞 = 𝐶1 + 𝐶2 + 𝐶3 + ⋯ 

1

𝐶𝑒𝑞
=

1

𝐶1
+

1

𝐶2
+

1

𝐶3
+ ⋯ 

𝐹 = 𝐼𝑙𝐵 sin 𝜃 𝐹 = 𝑞𝑣𝐵 sin 𝜃 

𝐵 =
𝜇0𝐼

2𝜋𝑟
 𝐵 =

𝜇0𝐼𝑁

𝑙
 

Ф𝐵 = 𝐵𝐴 cos 𝜃 

ℇ = −𝑁
∆Ф𝐵

∆𝑡
 ℇ = 𝐵𝑙𝑣 

𝑉𝑠
𝑉𝑝

=
𝑁𝑠
𝑁𝑝

 
𝐼𝑠
𝐼𝑝

=
𝑁𝑝

𝑁𝑠
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  =   +                                    =      ( ) 

  =   +    +
1

2
  2                   =

1

2
  2 

  
2 =   

2 + 2 (  −   )                  =   ℎ 

                                                         =
1

2
  2 

2-D Kinematics (Projectiles)      ⃗ = −  ⃗ 

   =    +                                

  =   +     +
1

2
  2 

   
2 =    

2 + 2 (  −   )           Linear Momentum 

 

   =                                          ⃗ =   ⃗ 

  =   +                                 ∆ =  ∆                                              

                                                        = ∑
    

 

 
  1  

 =
  

     (2 )

 
                                ∑       = ∑       

                                                       

Newtonian Dynamics                   −   = −(  
 −   

 )  

∑  ⃗ =   ⃗                                    (elastic collision only) 

∑  =     

∑  =                                     Rotational Motion 

                                            =     

  =                                         =
2 

 
 

                                                         =    

  =
  

 
                                         =      ( ) 

  =
   

 
                                     ∑  ⃗ =   ⃗   

 =
2  

 
 

                                                      

  =
     

  
                                  Vibrations and Waves                    Light and Optics 

 =
  

   

    =  
2  

 
 

 

 

 

 

 

 

L = Iω 



𝑃 =
𝐹

𝐴
 

𝑃 = 𝜌𝑔ℎ ∆𝑃 = 𝜌𝑔∆ℎ 

𝐹𝑖𝑛
𝐹𝑜𝑢𝑡

=
𝐴𝑖𝑛
𝐴𝑜𝑢𝑡

 

𝐹𝐵 = 𝜌𝐹𝑉𝐹𝑔 

𝑃1 +
1

2
𝜌1𝑣1

2 + 𝜌1𝑔𝑦1 = 

𝜌1𝐴1𝑣1 = 𝜌2𝐴2𝑣2 

𝑉𝐹
𝑉𝑂

=
𝜌𝑂
𝜌𝐹

 

𝑃2 +
1

2
𝜌2𝑣2

2 + 𝜌2𝑔𝑦2 

𝑣 =  2𝑔(𝑦2 − 𝑦1) 

𝐼0 = 1.0 𝑥 10−12𝑊/𝑚2 

𝑄𝐻 = 𝑊 + 𝑄𝐿 

∆𝑈 = 𝑄 −𝑊 

𝑊 = 𝑃∆𝑉 

𝑒 =
𝑊

𝑄𝐻
 

𝐶𝑂𝑃𝑖𝑑𝑒𝑎𝑙 =
𝑇𝐿

𝑇𝐻 − 𝑇𝐿
 

𝑒𝑖𝑑𝑒𝑎𝑙 =
𝑇𝐻 − 𝑇𝐿
𝑇𝐻

 

𝐶𝑂𝑃 =
𝑄𝐿

𝑊
 or 

𝑄𝐻

𝑊
 

∆𝑆𝑠 =
𝑄

𝑇
 

1 𝑎𝑡𝑚 = 1.013 𝑥 105𝑁/𝑚2  (𝑃𝑎) 

1 𝑘𝑐𝑎𝑙 = 4.186 𝑥 103𝐽 

1 𝑎𝑡𝑚 = 760 𝑚𝑚𝐻𝑔 (𝑡𝑜𝑟𝑟) 

1 𝑎𝑡𝑚 = 14.7 𝑙𝑏/𝑖𝑛2 

1 𝑎𝑡𝑚 = 1.013 𝑏𝑎𝑟 

𝑐 = 3.00 𝑥 108 𝑚/𝑠 

𝜇0 = 4𝜋 𝑥 10−7 𝑇𝑚/𝐴 

𝑚𝑒 = 9.11 𝑥 10−31𝑘𝑔 

𝑚𝑝 = 1.673 𝑥 10−27𝑘𝑔 

𝑚𝑛 = 1.675 𝑥 10−27𝑘𝑔 

𝑣𝑠 ≈ 331 + 0.60𝑇 

𝛽 = 10log(
𝐼

𝐼0
) 

𝑓𝑛 =
𝑛𝑣

2𝐿
, 𝑛 = 1, 2, 3… 

𝑓𝑛 =
𝑛𝑣

4𝐿
, 𝑛 = 1, 3, 5… 

𝑓′ =
1

(1 ±
𝑣𝑠𝑜𝑢𝑟𝑐𝑒
𝑣𝑠𝑜𝑢𝑛𝑑

)
 

𝑓′ =  1 ±
𝑣𝑜𝑏𝑠
𝑣𝑠𝑜𝑢𝑛𝑑

 𝑓 

𝑓 

 

Sound                                           Fundamental Constants                Useful Unit Conversions 

                                                                   

                                                       = 6.67 10−11  2/  2            1    = 8.64 104  

                                                        = 1.6  10−19                         1     = 3.156 107  

                                                       = 9.0  109  2/ 2 

                                                        = 8.85  10−12 2/  2           1   =  2.54    

                                                                                                               1  = 3.281    

                                                                                                               1   = 1.609    

                                                                                                                      

                                                                                                             1   = 1.6  10−19   

 

 

Thermodynamics 

 

 

 

 

 

 

 

Fluids 

 

 

 

                                                     Useful Quantities 

                                                           = 5.98   1024   

                                                         = 1.99   1030   

                                                          = 7.35   1022   

                                                           = 6.38   106  

                                                         = 6.96   108  

                                                          = 1.74   106  

                                                      ̅  = 1.496   1011  

                                                      ̅  = 3.84   105  

 


