
 RESISTED MOTION 
 2  A particle has an initial velocity  . After travelling a distance  in time  along a straight horizontal  𝑈  𝑑  𝑇 
 path, its velocity is  . The retardation of the particle at any time is proportional to its mass and velocity  𝑉 
 at that time. Show that: 

 a)  𝑉 =  𝑈 −  𝑘𝑑  b)  𝑈 =  𝑉  𝑒  𝑘𝑇  c)  𝑈 =  𝑉  𝑒 
 𝑇  𝑈 − 𝑉 ( )

 𝑑 
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 4  A particle falls from rest under constant gravity and a resistance force, which is proportional to  and  𝑚 
 to the square of the velocity. Find: 
 a)  the equation of motion 
 b)  the terminal velocity 
 c)  the distance fallen as a function of the velocity 
 d)  the distance fallen when half the terminal velocity is reached 
 e)  the time taken to reach half the terminal velocity 
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 9  A parachutist jumps from a stationary balloon at a great height. The parachute opens after 10 seconds. 
 Assume the air resistance produces a retardation proportional to the mass of the parachutist and to the 
 velocity, with a constant of proportionality  for the �irst 10 seconds (i.e. during freefall) and  𝑘 =  0 .  1 

 after the parachute opens, �ind:  𝑘 =  2 
 a)  the parachutist’s velocity after 10 seconds 
 b)  the parachutist’s velocity after 15 seconds 
 c)  the parachutist’s terminal velocity, i.e. the approximate velocity while �loating to the ground. 
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