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Ce6S.1

C6S.2

A1000-kg car travels down aroad at25m/s (55 mi/ h)
What s its kinetic energy? Now imagine that the car’s
speed increases to 35 m/s (77 mi / h), which is 40%
faster. Is the kinetic energy 40% larger or not? (Note

~ that the severity of a crash is roughly proportional to

the kinetic energy that participants bring toit.)

Imagine that if you drop an object from a certain
height, its final speed is 20 m/s when it reaches the
ground. If you throw the object vertically downward
from the same height with an initial speed of 20 m/s,

will its final speed be 40 m/s? Carefully explain why

~or Why not.
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Two marbles, one twice as heavy as the other, are dropped to the ground from
the roof of a building. Just before hitting the ground, the heavier marble has

1. as much kinetic energy as the lighter one.

2. twice as much kinetic energy as the lighter one.

3. half as much kinetic energy as the lighter one.

4. four times as much kinetic energy as the lighter one.
5. impossible to determine |
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C6T.1 Which has the larger kinetic energy, a 50-kg person
running at a speed of 2m/s or a 5-g nickel falling at a
speed of 200 m/s?
A. The running person.
B. The falling nickel.
C. Both have the same kinetic energy.

C6T.2 How does the kinetic energy Ke,s: of a car traveling at
" 50 mi/h compare with the kinetic energy Kgow of an
identical car traveling at 25 mi/h? (The consequences

of a collision are in rough proportion to the energy

involved!)

A. Both cars are identical, so Kggt = Kgow- |
B. Kfast ~ 1-5I<s,low- Ve od
C. Kfast = 2Kslow- ) AN

D. Kfast ~ 4Kslow-
E. Other (explain).

C6T.3 A person throws three identical rocks off a cliff of
height h with exactly the same speed v, each time
(see the drawing). Rock A is thrown almost vertically
upward, rock B is thrown horizontally, and rock C is
thrown almost vertically downward. Which rock
‘hits the ground with the greatest speed? (Ignore air
friction.) '

A. Rock A.

B. Rock B. 1
C. Rock C. ' ,
D. All rocks hit with the same speed. :
E. Other (specify).



C6T4

C6T.5

Ce6T.6

Ce6T.7

Imagine that we know from experiments that when
the object moves from point A to point B, the potential
energy of its gravitational interaction with the earth
increases by 24 ], and that when the object moves from
point B to point C, the potential energy of its system
decreases by 18 J. If we define the system’s reference
separation to be when the object is at point C, what is
the value of the system’s potential energy when the
object is at point A?

A.+6]

B. —-6]

C.-b2]

D.+52]

E. 0

E. Other (specify)

In a coordinate system where the z axis is vertical, we
choose the gravitational potential energy of a 4-kg
rock interacting with the earth to be zero when z =
—5 m. The formula for the potential energy as a func-
tion of z is thus V(z) = mgz + C. What is the (approx-
imate) value of C? :
A.-50]

B. +50]

C. —200]

D. +200]

E. 0

E Other (specify)

There is no way to experimentally determine the actual
value of a system’s total energy, true (T) or false (F)?

Consider a rock interacting gravitationally with
the earth. Imagine that we define the interaction’s

potential energy to be zero if the rock is at ground
level. A person standing at the bottom of a well
throws the rock vertically upward from 20 m below
ground level. The rock makes it all the way up to 1 m
below ground level before falling back into the well.
The total energy of the rock-earth system is

A. Negative.

B. Zero.

C. Positive (in this particular case).

D. Positive because energy is always positive.

E. The answer depends on thé rock’s mass.

E. The answer depends on the rock’s initial speed.

T. The answer depends on something else (specify).



