ISP 205
Review Answers,Week 2

Newton’s second law says F = mxa . If you triple the force you are applying to some
object, how many times bigger will its acceleration be? Three time bigger. In the
equation, “F”” means ““force” and “a” means ““acceleration”. The equation just tells us
that the acceleration is directly proportional to the amount of force applied.

In a “close fly-by”, a spacecraft is aimed so that it passes close to a planet, but does not
actually hit it. Why can we use a close fly-by as a means to accelerate the spacecraft
enough so that it can travel to the outer planets? (Think back to the encounter between the
twins after they had aged a bit, or to the tennis ball — basket ball demo.) The spacecraft
and the planet have what is in effect a collision, but the force is transmitted gradually via
the gravitational attraction between the spacecraft and the planet, so nothing gets
broken. But as described by Newton’s third law, the planet and the spacecraft experience
equal but opposite forces, so the less massive object (the spacecraft) can receive a large
acceleration that is able to launch it way farther out into the solar system.

In what way is the planet affected by this sort of close fly-by? The planet will slow down
slightly in its orbit, so it will edge in closer to the Sun by a tiny amount. Also, depending
on the amount of sensationalist media coverage, the citizens of the planet might be scared
to death.

But note that the spacecraft’s trajectory could also have been arranged so the force
experienced by the spacecraft would have slowed it down, while the planet was speeded

up.

If you shoot a cannonball upwards from the surface of the Earth with more than the
escape velocity, what will happen?

C. Itwill slow down as it moves upwards, but it will keep on going. It has to slow down,
because the gravitational attraction of the Earth is a force that is accelerating the
cannonball (i.e. changing its velocity) in the opposite direction of the cannonball’s
motion. But the cannonball started out with so much upward velocity that it still has
some left over even after it has gotten out to an infinite distance where the
gravitational force drops off to zero.

What do we mean by the statement “Energy is always conserved”? If there are no
outside forces acting on an object or group of objects (for example, a cluster of stars), the
total sum of all of the different kinds of energy in that set of objects will always stay
constant. But energy still can slop around from one type to another... such as between
kinetic energy and gravitational potential energy in the case of the pendulum.



