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Chapter Goal: To introduce the fundamental
concepts of motion.
PEARSON 2013 ParonEctcaton, .

Making a Motion Diagram

= Consider an old-style
movie of a moving object.

= Each separate photo is
called a frame.

e -
Linsas Tition Cheeile ot = The car is in a different
position in each frame.
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Projectile motion Rotational motion
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Four basic types of motion

© 2013 Pearson Education, Inc © 2013 Pearson Education, Inc

Making a Motion Diagram The Particle Model

= |magine cutting individual frames of the filmstrip
apart, and stacking them on top of each other.
= Often we can treat the object as if all its mass were
concentrated into a single point.
= A mass at a single point in space is called a particle.
= Below is a motion diagram of a car stopping, using the

= This composite photo shows an object’s position at
several equally spaced instants of time.

= This is called a motion diagram.

* particle model.
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The same amount of time elapses

between each image and the next.
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Position as a Vector

= Shown is the motion diagram of a basketball, with 0.5 s
intervals between frames.

= One way to locate the ball is to draw an arrow from the
origin to the point representing the ball.

= You can then specify the length and direction of the arrow.

= This arrow is called the position
vector ¥ of the object. y

= The position vector 7 is
an alternative form of
specifying position.

° °
= Another way of specifying A9 o
position is to use rs=(15m,3T)
coordinates (x, y). \37°
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Definition of Displacement

= The displacemengA?of an object as iLmoves from
an initial position 7; to a final position ¥ ;is
A7 =77,

The definition of A¥involves vector subtraction.

= With numbers, subtraction
is the same as the addition

ofa negative number. The negative of a vector.

Vector —B has the same length as
B but points in the opposite direction.

Similarly, with vectors
A-B=A+(-B)
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Time Interval

= |t's useful to consider a
change in time.

= An object may move from an
| o uge e o 3 .
| initial position 7; attime t; to a
final position r at time t;.

A stopwatch is used to measure a time
interval.

= The time interval is called At.
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Tactics: Vector Subtraction

\[ector S vbtraction D=4 —E
B =
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Average Speed, Average Velocity

To quantify an object’s fastness
or slowness, we define a ratio:
distance traveled d

ayeragespesd,= time interval spent traveling - At

= Average speed is a scalar
quantity (no direction
information)
The average velocity of an
object during a time interval At,
in which the objeq undergoes
a displacement Ar, is the

The victory goes to the
runner with the highest
average speed. vector: A7

o = a7
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Acceleration

= Sometimes an object’s velocity changes as it moves.
= Acceleration describes a change in velocity.

= Consider an object whose velocity changes from ?lto Uz
during the time interval At.

The quantity AV = ¥, — ¥/, is the change in velocity.

= The rate of change of velocity is called the average
acceleration:

4

Ay

e At

a

The Audi TT accelerates
from 0 to 60 mphin 6 s.
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General Problem-Solving Strategy
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= The Sl unit of mass is the
kilogram, abbreviated kg.

Many lengths, times, and
masses are either much less or
much greater than the
standards of 1 m, 1's, and 1 Kg. common prefixes

" We use prefixes to denm? Prefix Powerof 10 Abbreviation
various powers of 10, which ‘ = G
make it easier to talk about sige- 10 4
quantities. mega- 10° M

kilo- 10" k
centi- 107 ¢
milli- 107 m
micro- 10° I

nano- 107 n
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Speeding Up or Slowing Down?

= When an object is speeding up, the acceleration and
velocity vectors point in the same direction.

= When an object is slowing down, the acceleration
and velocity vectors point in opposite directions.
An object’s velocity is constant if and only if its
acceleration is zero.

In the motion diagrams P

to the right, one object i .
is speeding up and the 0
other is slowing down,

(@) Speeding up to the right

but they bOth haVe (b) Slowing down to the left
acceleration vectors fet-ot—e
toward the right. S !
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= Science is based on experimental measurements,
and measurements require units.

= The system of units in science is called le Systéme
Internationale d’unités or Sl units.

= The Sl unit of time is the
second, abbreviated s.

A\
A

An atomic clock at the National

Institute of Standards and Technology.

= The Sl unit of length is the meter, abbreviated m.
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nit Conversions

Froblem: ™ l\o.in‘ is
b feet  What is +his
Ay
Known: | foot = 12 inchey

[ inch = 2.5%cm
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Significant Figures

= If you report a length as 6.2 m, you imply that the actual value
is between 6.15 m and 6.25 m and has been rounded to 6.2.

= The number 6.2 has two significant figures.

= More precise measurement could give more significant figures.
= The appropriate number of significant figures is determined

by the data provided.

the number of significant figures to use in reporting the
output value.
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Calculations follow the “weakest link” rule: The input value
with the smallest number of significant figures determines
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