
Equations for Exam 2 

Kinematics 

𝒗   =
𝑑𝒓  

𝑑𝑡
          𝒂   =

𝑑𝒗   

𝑑𝑡
              𝑎𝑟 =

𝑣2

𝑅
           𝑎𝑡 =

𝑑𝑣

𝑑𝑡
                 𝑔 = 9.8

𝑚

𝑠2
 

𝐬𝐩𝐞𝐜𝐢𝐚𝐥 𝐜𝐚𝐬𝐞:   𝒗   = 𝒗   0 +  𝒂   𝑡      𝒓  = 𝒓  0 +  𝒗   0𝑡 +
1

2
𝒂   𝑡2           𝑣2 = 𝑣0

2 +  2𝒂   ⋅ Δ𝒓   

Chapter 5-6 

             𝑭   net = 𝑚𝒂                         𝐹𝑔 = 𝑚𝑔                    𝐹𝑓 < 𝜇𝑠𝐹𝑁                         𝐹𝑓 = 𝜇𝑘𝐹𝑁                                 

                                                1N = 1 kg m/s2                    g = 9.8 m/s2 

Chapter 7 

W =   𝐅 ∙ d𝐫         or           𝑊 = 𝑭   ∙ Δ𝒓           or          𝑊 =  𝐹 𝑥 𝑑𝑥          or               𝑊 = 𝐹Δ𝑥 

𝐾 =
1

2
𝑚𝑣2              Δ𝐾 = 𝑊             Δ𝑈 = −𝑊              𝐸 = 𝐾 + 𝑈                  𝐹 = −

𝑑𝑈

𝑑𝑥
 

Special cases:    𝑈𝑔 = 𝑚𝑔𝑕                       𝑈𝑠 =
1

2
𝑘𝑥2    for  𝐹𝑠 = −𝑘𝑥 

1 J = 1 N m                                                    𝑨   ∙ 𝑩   = 𝐴𝐵cos𝜃 = 𝐴𝑥𝐵𝑥 +  𝐴𝑦𝐵𝑦 +  …    

Chapter 8 

𝛥𝐸 = 𝑊𝑛𝑐                            𝑃 =
𝑑𝑊

𝑑𝑡
=   𝑭   ∙ 𝒗                            1W =

1J

s
                       1 hp =  746 W 

 

Mathematics 

sin 𝜃 =
𝐴

𝐶
         cos 𝜃 =

𝐵

𝐶
           tan 𝜃 =

𝐴

𝐵
                𝐶2 = 𝐴2 + 𝐵2    

𝑠 = 𝑟𝜃        𝐴 = 𝜋𝑟2  

𝑑𝑥𝑛

𝑑𝑥
= 𝑛𝑥𝑛−1           𝑥𝑛𝑑𝑥 =

𝑥𝑛+1

𝑛+1
                    

𝐵 

𝐶 
𝐴                              
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