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𝑎𝑎𝑦𝑦 =
∑𝐹𝐹𝑦𝑦
𝑚𝑚

 
 

d𝑣𝑣𝑦𝑦
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=
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Suppose 𝐹𝐹DRAG = 𝑏𝑏|𝑣𝑣|. 
 

d𝑣𝑣𝑦𝑦
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=
+𝑚𝑚𝑚𝑚 − 𝑏𝑏|𝑣𝑣|

𝑚𝑚
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𝑏𝑏
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𝑣𝑣𝑦𝑦 

 

 

Early times (just after releasing object) 
 

d𝑣𝑣𝑦𝑦
d𝑡𝑡

= 𝑔𝑔 −
𝑏𝑏
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Intermediate time 𝑡𝑡 
 

d𝑣𝑣𝑦𝑦
d𝑡𝑡

= 𝑔𝑔 −
𝑏𝑏
𝑚𝑚
𝑣𝑣𝑦𝑦 

 

�
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𝑔𝑔 − 𝑏𝑏
𝑚𝑚𝑣𝑣𝑦𝑦

 d𝑣𝑣𝑦𝑦

𝑣𝑣𝑦𝑦=𝑣𝑣𝑦𝑦,𝑓𝑓

𝑣𝑣𝑦𝑦=𝑣𝑣𝑦𝑦,𝑖𝑖

= � d𝑡𝑡

𝑡𝑡=𝑡𝑡𝑓𝑓

𝑡𝑡=𝑡𝑡𝑖𝑖

 

 

−
𝑚𝑚
𝑏𝑏 �

ln �𝑔𝑔 −
𝑏𝑏
𝑚𝑚
𝑣𝑣𝑦𝑦��

𝑣𝑣𝑦𝑦=𝑣𝑣𝑦𝑦,𝑖𝑖

𝑣𝑣𝑦𝑦=𝑣𝑣𝑦𝑦,𝑓𝑓

= 𝑡𝑡𝑓𝑓 − 𝑡𝑡𝑖𝑖 
 

Note: 𝑔𝑔 − 𝑏𝑏
𝑚𝑚
𝑣𝑣𝑦𝑦 > 0 

 

−
𝑚𝑚
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𝑚𝑚𝑣𝑣𝑦𝑦,𝑓𝑓

𝑔𝑔 − 𝑏𝑏
𝑚𝑚𝑣𝑣𝑦𝑦,𝑖𝑖

� = 𝑡𝑡𝑓𝑓 − 𝑡𝑡𝑖𝑖 

 

 Time 𝑦𝑦-velocity 
Initial 𝑡𝑡𝑖𝑖 = 0 𝑣𝑣𝑦𝑦,𝑖𝑖 = 0 

Final 𝑡𝑡𝑓𝑓 = 𝑡𝑡 𝑣𝑣𝑦𝑦,𝑓𝑓 = 𝑣𝑣𝑦𝑦 
 

𝑣𝑣𝑦𝑦 =
𝑚𝑚𝑚𝑚
𝑏𝑏�
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Late times (long after releasing object) 
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𝑣𝑣T =
𝑚𝑚𝑚𝑚
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