Chapter 2

One-Dimensional Kinematics




Units of Chapter 2

APosition, Distance, and Displacement
AAverage Speed and Velocity
Alnstantaneous Velocity

AAcceleration

AMotion with Constant Acceleration
AApplications of the Equations of Motion
AFreely Falling Objects



2-1 Position, Distance, and Displacement

Kinematics is a branch of classical mechanics which describes the motion of
objects without the consideration of the masses or forces that bring about the
motion. In contrast, dynamics is concerned with the forces and interactions that
produce or affect the motion.

Before describing motion, you must set up a coordinate system i define an origin
and a positive direction.
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positive direction
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http://en.wikipedia.org/wiki/Classical_mechanics
http://en.wikipedia.org/wiki/Motion_(physics)
http://en.wikipedia.org/wiki/Mass
http://en.wikipedia.org/wiki/Force_(physics)
http://en.wikipedia.org/wiki/Dynamics_(mechanics)
http://en.wikipedia.org/wiki/Interaction

2-1 Position, Distance, and Displacement

The distance is the total length of travel; if you
drive from your house to the grocery store and
back, you have covered a distance of 8.6 mi.

Friend’s house
Your house




2-1 Position, Distance, and Displacement

Displacement is the change in position. If you
drive from your house to the grocery store and
then to your friendos hol
IS -2.1 mi and the distance you have traveled is
10.7 mi.

Friend’s house
Your house




2-2 Average Speed and Velocity

The average speed is defined as the distance traveled divided by the time
the trip took:

Average speed = distance / elapsed time

Discussion: Thi s car 6s speed is 30.0 mi/ h fr
then its speed is 50 mi/h from Blinn to A&M. Is the average speed of the red
car 40.0 mi/h, more than 40.0 mi/h, or less than 40.0 mi/h?
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2-2 Average Speed and Velocity

Average velocity = displacement / elapsed time

If you return to your starting point, your
average velocity Is zero.

Sprint
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2-2 Average Speed and Velocity

Graphical Interpretation of Average Velocity

The same motion, plotted one-dimensionally
and as an x-t graph:
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2-3 Instantaneous Velocity

Definition:
lim 2% (2-4)
0 — 1m ——- -
At—0 At

This means that we evaluate the average
velocity over a shorter and shorter period of
time; as that time becomes infinitesimally
small, we have the instantaneous velocity
(speedometer gives you instantaneous
speed).



2-3 Instantaneous Velocity

This plot shows the average velocity being
measured over shorter and shorter intervals.
The instantaneous velocity Is tangent to the
curve. v=10.0m/s
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2-3 Instantaneous Velocity

Graphical Interpretation of Average and
Instantaneous Velocity

x  Slope = average velocity
between times ¢, and ¢,

Slope = average velocity
between times ¢, and ¢,

Slope of tangent
line = instantaneous
velocity at time £,
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