
Solution 1.C7 
 
Let x go down the slope, and write Newton’s law 

sin , wherex
W dV VF W A
g dt h

θ t t µ= − = =∑   

Rearrange:   sin , wheredV A gg K V K
dt hW

µθ= − =  .   This is a first-order linear differential 

equation, with the solution   sin ,K tgV C C constant
K

eθ −= + =   

 
If V = 0 at t = 0, we find that C = - g sinθ/K.  Introduce K for the final solution: 

sin( )[1 exp{ / ( )} ]hWV Ag hW t
A
θ µ

µ
= − −         Ans.(a) 

 

As t →∞, V = Vterminal = (hWsinθ/μA) as in Prob. P1.45.  We are 98% there 

 if exp{-(μAg/hW) t} = 0.02, or   (μAg/hW) t1 = -ln(0.02) ≈ 3.91.  Thus   

1 98% 3.91 .( )hWt Ans b
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