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Homework Problem Set 3 - Solution 

Problem 1 

a) When it reaches its highest point, it is momentarily neither moving up nor down – 
hence its velocity must be zero.  

b) It’s still going up, and since it is being accelerated by Earth’s gravity  
a = -g = -10 m/s2, it must have JUST enough velocity so that at the end of that 
second the velocity becomes zero: v + a*1s = 0 => v = 10 m/s (up). 

c) The change is obviously Dv = -10 m/s, see b) 
d) After it reaches its highest point, the ball will start falling back down, with the 

same acceleration. Starting from v = 0, after 1 second it will be  
v = a*1s = -10 m/s. 

e) Again, the change is obviously Dv = -10 m/s. 
f) Since it changes twice by Dv = -10 m/s, the total change is -20 m/s. Note that the 

SPEED is the same 1 s before and 1 s after the maximum height, but not the ve-
locity (which has direction opposite). 

g) As we assumed all along, the acceleration is always a = -g = -10 m/s2, even at the 
moment of greatest height. 

Problem 2 

Exactly zero (no change in velocity). 

Problem 3 

Assuming the ball started at zero velocity, we can calculate the distance it has rolled after 
some time t as d = ½ a . t2, where a is the acceleration due to the incline of the plane. This 
means that the distance traveled by the ball increases 4-fold if the time doubles –> 4 cu-
bits. 

Problem 4 

One example is a ball thrown upwards: Initially, it is moving in positive (up) direction, 
but eventually it reaches its highest point and then starts falling back down, changing its 
direction. However, during this whole time, the acceleration is a constant -g (-10 m/s2) 
downwards. 
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Problem 5 

a = F/m = 0.4 m/s2 (rather lame). 

Problem 6 

Since the initial velocity is negative and then becomes LESS negative (or zero), the ac-
celeration is positive (in the forward direction). 

Problem 7 
Going around a curve means that you change your velocity, if not in magnitude, so at 
least in direction. Any change in velocity means you are accelerating. Any acceleration 
requires a force (F = ma), so the answer is YES. 

Problem 8 

With a mass of 100 kg, the parachutist+parachute have a combined weight of 1000 N 
pulling downwards (force of gravity). The air resistance is 1400 N pushing up, so the net 
force is 400 N pushing up. The acceleration is a = F/m = 4 m/s2, also pointing UP! (This 
is the whole point of the parachute: her downward speed is slowed down – becomes less 
negative – before she hits the ground). 


