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( For each question, your answer will be one of the following:
' a) Object A _ b) Object B ry
c¢) Both are the sam d) Can't answer

Chose answer (d) if you can't answer without further

information (i.e. you need other parameters or you Top View D
need to know the numerical values of the
parameters).

Two objects (Object A with mass M and object B with
mass 2M) are each acted on by a force of magnitude C.

Both objects start at rest and they both move a distance :
D along a horizontal, frictionless surface. A @ @ B
C C

i) Which object moves the distance D in the smallest
time?

ii) When they reach the distance D, which object has
the larger kinetic energy?

iii) Suppose we now add kinetic friction with coefficient | to the surface. Now, which
object has the larger kinetic energy at the distance D?
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Now consider the situation shown in the figure. Object A is launched as a projectile
with initial speed v at an angle theta above the horizontal. Object B has exactly the same
initial speed at exactly the same angle as object A but object B is sliding up a frictionless
incline. As before, object A has mass M and object B has mass 2M.

iv) During the subsequent motion, each object will reach a maximum height above the
starting location. At its maximum height, which object has the larger kinetic energy?

v) During the subsequent motion, each object will reach a maximum height above the
starting location. Which object has the larger maximum height?
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Problem 1

i) a) Object A Same force, smaller mass, so A has a bigger acceleration and moves the same distance in a
shorter time.

ii) ¢) Both are the same. Same force, same distance, so the same change in kinetic energy.

iii) a) Object A. Smaller mass so smaller normal force, therefore smaller friction. Net force is larger on A,
so it gains more kinetic energy.

iv) a) Object A. B moves up and stops completely. At its maximum height, A still has horizontal motion.
v) b) Objects B They start with the same kinetic energy (KE). B converts all of its KE to gravitation
potential energy (PE), while A always has some non-zero KE.

Problem 2
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