Question

A particle of mass m slides down an inclined plane under the influence of
gravity. If the motion is resisted by a force f = kmwv?, show that the time
required to move a distance d starting from rest is
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where 6 is the inclination of the plane to the horizontal.

Answer

mg 0

Use the i and j aligned with the slope and the reaction.
Using Newton’s 2nd law gives:
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Substituting the initial conditions of v = 0 when x = 0 to find A:

1
A = —%ln|gsin9|

1
’l = x— —Inlgsind)|

1 :
= —%ln|gsm9—kv oF



In |gsin 0]
gsin 6 — kv?
—kv?

02

=

substituting back for = =wv
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Hence on rearranging this result
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