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Homework Problem Set 8 - Solution 

 

Problem 66, p. 179 
In general, you have the (constant) force of gravity acting on you, i.e., your weight (m*g), 
no matter what the elevator is doing. Secondly, you have the normal force of the floor of 
the elevator acting on your feet, pushing you up (unless the elevator is in free fall, in 
which case there would only be gravity acting on you – an unfortunate situation!). 
The net force, i.e., the sum of these two, determines your acceleration. Since the normal 
force will adjust so that you experience the same acceleration as the elevator, it will be 
larger than your weight if the elevator accelerates upwards (e.g., when it starts going up 
or slows down while going down), and it will be smaller than your weight if the elevator 
accelerates downwards (starting to go down or stopping after reaching a higher floor). 
Only if the elevator is at rest or moving with constant velocity (up or down) is the normal 
force equal to your weight. 

Problem 96, p. 180 

The weight (= the force of gravity on some mass m due to some planet of mass M) is giv-
en by Newton’s Law of Gravity, which shows that it is proportional to the mass M but 
also inversely proportional to the distance D from the center of the planet that does the 
pulling. Since Jupiter has about 10 times the radius of Earth, someone standing on its sur-
face (if that could be done) will be 10 times further from Jupiter’s center than the distance 
of someone standing on Earth’s surface will have from Earth’s center. This means that 
the factor in the denominator, D2, is 100 times larger for Jupiter, canceling the 300 times 
larger mass to a large extent (so that the net effect is “only” a 3-times larger weight). 
BTW, this shows that the density of Jupiter must be a lot less than Earth’s, on average, as 
the volume must be 1000 times larger, but the mass is “only” 300 times larger. 

Problem 3 

The motion of any satellite in orbit around the sun does not depend on its mass. A smaller 
mass is balanced by a correspondingly smaller gravitational force, so the centripetal ac-
celeration a=F/m remains the same (Newton's 2nd law). In particular, Kepler’s Laws ap-
ply to all objects orbiting the sun, no matter how massive.  
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Problem 4 

During a collapse (of a star), most of the mass of the star ends up closer to its center than 
it started out with. Given the gravitational potential energy of a mass m in the field of a 
mass M, Upot = -G mM/r, that means that the gravitational potential energy of nearly all of 
the mass of the star becomes more negative, i.e. the total gravitational energy decreases. 
This in turn must mean that this energy re-emerges in some other form (because of ener-
gy conservation) – as heat driving the explosion. 

Problem 5 

The first explanation uses conservation of energy. The closer a planet is to the sun, the 
lower (more negative) is its potential energy. Since total energy is conserved, that means 
that its kinetic energy is going up and hence the speed is highest at the closest distance 
and lowest at the largest distance. 
XC The second law that yields the same answer is that of conservation of angular mo-
mentum. At the closest and the farthest point along the orbit, the planets angular momen-
tum L is simply m v D, where m is its mass, v its speed and D its distance from the sun. 
Since angular momentum is conserved, if D is larger, v must be smaller and vice versa. 

Problem 6 

The path of the falling object will be a parabola as seen by an observer off to the side on 
the ground. You, however, will see the object fall straight down along a vertical path be-
neath you. You'll be directly above the point of impact. In the case of air resistance, 
where the airplane maintains constant velocity via its engines while air drag decreases the 
horizontal component of velocity for the falling object, impact will be somewhere behind 
the airplane. 

Problem 7 

Here are the equations to use: 
(a) Distance fallen is ½ g t2 = 5 m/s2 t2 = 80 m. This is therefore the height of the plane. 
(b) Horizontal distance traveled is v0x t = 120 m/s t = 480 m.  
 
 


