B Summary

[The Summary that appears at the end of each Chapter in this
book gives a brief overview of the main ideas of the Chapter.
The Summary cannor serve to give an understanding of the
material, which can be accomplished only by a detailed
reading of the Chapter.]

Kinematies deals with the description of how objects
move. The description of the motion of any object must
always be given relative to some particular reference frame.

The displacement of an object is the change i position of
the object.

Average speed is the distance traveled divided by the
elapsed time or time interval, Af, the time period over which
we choose to make our observations. An object’s average
velocity over a particular time interval Af is its displacement
Ax during that time interval, divided by Ar:
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The instantaneous velocity. whose magnitude is the same
as the instantaneous speed. is defined as the average velocity
taken over an infinitesimally short time interval.

Acceleration is the change of velocity per unit time. An
object’s average acceleration over a time interval A7 is
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where Av is the change of velocity during the time interval Af.
Instantaneous acceleration is the average acceleration taken
over an infinitesimally short time interval.

If an object has position x, and velocity v, at time ¢ = 0
and moves in a straight line with constant acceleration, the
velocity v and position v at a later time ¢ are related to the
acceleration a, the initial position xq, and the initial velocity
oy by Egs. 2-11:
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Objects that move vertically near the surface of the
Earth, either falling or having been projected vertically up or
down. move with the constant downward acceleration due to
gravity, whose magnitude is g = 9.80m/s* if air resistance
can be ignored. We can apply Eqgs. 2-11 for constant accelera-
tion to objects that move up or down freely near the Earth’s
surface.

[*The slope of a curve at any point on a graph is the
slope of the tangent to the curve at that point. If the graph is
x vs. £, the slope is Ax/Af and equals the velocity at that point.
The area under a » vs. ¢ graph equals the displacement
between any two chosen limes |

Does a car speedometer measure speed. velocity, or both?

Can an object have a varving speed if its velocity is

constant? If yes, give examples,

3. When an object moves with constant velocity, does its

average velocity during any time interval differ from its

instantaneous velocity at any instant?

In drag racing, is it possible for the car with the greatest

speed crossing the finish line to lose the race? Explain.

If one object has a greater speed than a second object,

does the first necessarily have a greater acceleration?

Explain. using examples.

6. Compare the acceleration of a motorcyele that accelerates

from 80 km/h to 90 km/h with the acceleration of a bicycle

that accelerates from rest to 10 km/h in the same time.

Can an object have a northward velocity and a southward

acceleration? Explain.

Can the velocity of an object be negative when its

acceleration is positive? What about vice versa?

9. Give an example where both the velocity and accelera-
tion are negative.

10, Two cars emerge side by side from a tunnel. Car A is

traveling with a speed of 60 km/h and has an accelera-

tion of 40 km/h/min. Car B has a speed of 40 km/h and

has an acceleration of 60 km/h/min. Which car is

passing the other as they come out of the tunnel?

Explain vour reasoning.

Can an object be increasing in speed as its acceleration

decreases? If so, give an example. If not, explain.

12. A baseball player hits a foul ball straight up into the air. It

leaves the bat with a speed of 120 km/h. In the absence of

air resistance, how fast will the ball be traveling when the

catcher catches it?
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13. As a freely falling object speeds up, what is happening to
its acceleration due to gravity—does it increase, decrease,
or stay the same?

14. How would vou estimate the maximum height vou could
throw a ball vertically upward? How would vou estimate
the maximum speed vou could give it?
You travel from point A to point B in a car moving at a
constant speed of 70km/h. Then vou travel the same
distance from peint B to another point C, moving at a
constant speed of 90km/h. Is vour average speed for the
entire trip from A to C 80 km/h? Explain why or why not.
16. In a lecture demonstration. a 3.0-m-long vertical string
with ten bolts tied to it at equal intervals is dropped from
the ceiling of the lecture hall. The string falls on a tin
plate, and the class hears the clink of each bolt as it hits
the plate. The sounds will not occur at equal time
intervals. Why? Will the time between clinks increase or
decrease near the end of the fall? How could the bolts be
tied so that the clinks occur at equal intervals?

Which one ol these maotions is rot al constant acceleration:

a rock falling from a cliff, an elevator moving from the

second floor to the fifth floor making stops along the way,

a dish resting on a table?

I8. An object that is thrown vertically upward will return to its
original position with the same speed as it had initially if air
resistance is negligible. If air resistance is appreciable, will this
result be altered, and if so, how? | Hint: The acceleration due to
air resistance is always in a direction opposite to the motion.]

19. Can an object have zero velocity and nonzero accelera-
tion at the same time? Give examples.

20. Can an object have zero acceleration and nonzero
velocity al the same time? Give examples.
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