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An object falling freely with a resistance proportional to its velocity, will eventually stop accelerating when mg = kv, and hence reach a terminal velocity = mg/k.





N2(: 	mg – kv	= m(		





=> 	m( + k(	= mg			[1]


AE:  	m(² + k(	= 0


	((m( + k)	= 0





CF: 	x	= Ae(0) + Be(–k/m) t


PI:  try 	x	= Ct 


[CF already contains a constant term]


	(	= C 


	(	=  0


[1]: 	m(0) + k(C)	= mg


	=> C	= mg/k





GS:	x	= A + (mg/k)t + Be(–k/m)t


Vel:	(	= mg/k – B(k/m)e(–k/m)t





Initial conditions (starts at rest at x = 0):


	t = 0,  x	= A + B = 0 


	t = 0,  (	= mg/k – B(k/m) = 0


                 => 	B	= g(m/k)²


   	 =>  A	= –B





GS:	x	= g(m/k)t + g(m/k)².(e(–k/m) t – 1)


As t ( ( 	x		( (mg/k)t – g(m/k)²


	(	( mg/k    (terminal velocity)





OR, [1]:	m( + k(	= mg


using 	(	= v.dv/dx    [chain rule]


	mv v ’ + kv	= mg	[2]


This can be entered directly into Autograph.
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The equations [1] (with x-t  axis labels) and [2] (with v-x labels) can be copied form this page and pasted straight into the Autograph entry. 





The constants in the equations can be changed to the correct values subsequently – changes in constants affect all graphs plotted on the same page.
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