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Homework Problem Set 2 - Solution 

Problem 1 

According to Newton’s first Law, no cause or agent is needed to keep objects moving 
with constant velocity. In the nearly empty space of the solar system, the space probe can 
keep on moving without any force acting on it (unless it crashes into something). 
 

Problem 2 

In a car at rest your head tends to stay at rest. When the car is rear-ended, the car lurches 
forward, and your car seat will push the lower part of your body (your torso) along with it 
(accelerating it).  If the headrest isn’t there, your accelerating torso tends to leave your 
stationary head behind. This could result in a neck injury. The head rest is rigidly con-
nected to the car seat and will force your head to accelerate with the rest of your body. 
Maybe not a very comfortable feeling, but preferable to leaving your head behind. 
 

Problem 3 

If the rolling ball would not experience any force, it wouldn’t come to rest. However, in 
the “real” world of our daily lives, frictional forces are everywhere – the ball experiences 
rolling friction and air resistance. These forces act to slow the ball down until it is at rest 
relative to its immediate environment. 
 

Problem 4 

At the top of its path (and everywhere else along its path) the force of gravity acts to 
change the ball’s motion. Even though it momentarily stops at the top, the net force on 
the ball is not zero and it therefore is not in equilibrium. 
 

Problem 5 
The coin is moving along with you when you toss it. While in the air it maintains this 
forward motion. So the coin lands in your hand. If the train slows while the coin is in the 
air, it will land in front of you. If the train makes a turn while the coin is in the air, it will 
land off to the side of you. The coin continues in its horizontal motion, in accord with the 
law of inertia. 
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Problem 6 
Since the cabinet moves with constant velocity, it must be in dynamical equilibrium – 
meaning, the (vector) sum of all forces acting on it must add up to zero. Since you are 
exerting a force of 600 N in the direction of motion, there must be another force of equal 
size but opposite direction to counterbalance this. This means the frictional force on the 
cabinet must be exactly equal to 600 N, in the opposite direction of its motion. BTW, 
there are two more forces acting on the cabinet, which also cancel each other: gravity (the 
weight of the cabinet, straight down) and the supporting force from the floor on the cabi-
net, straight up.  
 
 
Extra credit:  
When we say that our weight (= the force of gravity on our bodies) is what makes our 
feet tired, we are implicitly assuming that there was a counterbalancing force present – 
otherwise, gravity would have accelerated our bodies (we would have fallen to the center 
of the Earth). This counterbalancing force that keeps us at rest (or constant velocity) is of 
course the normal force exerted by the floor. Since only our feet touch the floor (normal-
ly), this force acts directly on the bottom of our feet – making them sore. The effect is 
entirely the same if we had been far away from Earth (no gravity), but we had been stand-
ing in an accelerating rocket that pushed against our feet. This total equivalence between 
the effect of gravity and of an accelerating coordinate system is what got Einstein started 
to think about General Relativity. 


