Motion/Standards

A California Standards Review

Notes

Read the following section highlights. Then, in your own words, write the highlights in

your ScienceLog.

* An object is in motion if it changes position over time when compared with a reference
point.

* The speed of a moving object depends on the distance traveled by the object and the
time taken to travel that distance.

* Speed and velocity are not the same thing. Velocity is speed in a given direction.

* Acceleration is the rate at which velocity changes.

* An object can accelerate by changing speed, changing direction, or both.

* Acceleration is calculated by subtracting starting velocity from final velocity, then divid-
ing by the time required to change velocity.

How do you know
when something-is'in

How does average
speed differ from

motion? speed?

* Youknow something
is moving when its
position changes
relative to another
object Average speed takes that into

account

Most of the time, objects do
not travel'at a constant speed
— but are constantly speeding
up and slowing down

You can see the
background changing
or moving

Speed is usually a measure of
INSTANTANEOUS SPEED — or
how fast an object is
traveling at a specific moment

Motion

1. The velocily of an abject is the rate of change of ils position. As a basis for

understanding this concepl:

a. Sludents know position is deflined in relation 1o some chaolce of a slandard
reference point and a set of reference directions.

. Sludents know that avarage speed is the tolal distance traveled divided by
the latal time elapsed and that the speed of an chject along the path traveled
can vary.

c. Sludents know how lo solve problems invelving dislanca, time, and average

spead.

d. Students know thae velocily of an object musl be described by specifying bath

the direction and the spead of the abject.

e, Sludents know changes in velocily may be due o changes in spead,

diraction, or bath

1. Students know how o interprel graphs of pesition versus lime and graphs of

speed versus ime for metion in a single direction.

=2

Velocity Acceleration

Explanation in
Your own
words:

How fast something | The rate at which something
moves in a specific | iseither increasing or
direction decreasing its velocity/speed

How fast
something moves

Speed = Distance | Velocity = Distance | A = Final Velocity — starting Vel
Time Time Time it takes to change Vel.

Equation

Solving-Speed Problems

¢ Example: ® Looking for: ‘Speed of cheetah
What is the Given:

speed of a
chieetah that
travels 112.0
meters in 4.0
seconds?

Distance =/112.0 meters

Time = 4.0 seconds

‘The speed of the cheetah is 28m per second



You Try I

® 1.A bigyclist ® Looking for \cyclist's average spéed
travels 60.0
kilometers in
3.5/hours. ® Distance =/ 60 km%/ Time= 3.5 hours
What is the ® Relationships
cycli
average speed?

®\ Given:

Solution: Speed = distance / time
=60 km / 3.5 hours

= 17.14 km/hr
The speed-of the cyclist is 17.14-kilometers per hour.

You-Try Il

4. Suppose you-are
walking‘home after

a. What is your average speed
school.

while/walking?

The distance from
school to your
home is five bWhat is your average speed
Kilometers. while bicycling?

5 kim/25 min = .2 Km/min

On foot, you can get 5 km/10 min = .5 km/min
home in 25

. ) ¢. How much faster you travel
minutes. 7

on your bicycle?
However, if yourode e 5.2 km/min = .3 km/min

a bicycle, you could faster

get home-in 10
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Tooking for: Solution
Velocity of the car. = o_d _1000m _ 215m
= velocity = = = ——— = ——
Given: - t 465% 5
Distance = 100.0 meters The velocity ofthe caris 21.5 meters per second,
Time = 4.65 seconds northeast.
Reationship: .
; o _d
velocity = %

You Try Il

3. How much time would
speed of a car that it take,for the sound of
traveled 300.0 miles thundento travel 1,500
in 5.5 hours? meters if 'sound travels at
a speed of 330 m/s?

What is the average

300 miles / 5.5 hours
= 54.54 mph 330 m/s=1500 m / t

1500m / 330 m/s = t
t = 4.54 seconds

Solving Veloeity Problems

® Remember? The\velocity of an\object is determined by
measuring both the, speed and direction in which an object
is traveling.
« If the speed of an gbject changes, then its velocity also
changes.
* If the direction in which an object is traveling changes, then
its velocity changes.
* A change in either speed, direction, or both causes a
change in velocity.
® You can use v = d/t to solve velocity problems. The
velocity of an object in motion is equal to the distance
it-travels per unit of time in a-given direction.

You Try I

1. An airplane flies”525 kilometers north in 1.25 hrs.
WhHat is the airplane’s velocity?

Looking for ¢ Salution

the airplane’s velocity

Given: ® Velocity, = d/t
Distance = 525 km north o _ 525 km / 1.25 hours

Time = 1.25 hours e _ 420 km/hr

Relationship



You Try Il

® 2. A soccer player kicks a ball 6.5 meters.
How much time, is needed for\the ball to
travel this distance if/its velocity is 22
meters per second, south?

® 22m/s = 6.5 m / time

® 6.5 m /22 m/s = time

® t =.29 seconds

You Try It

® 4 A girl scout troop hiked5.8 kilometers
Southeast in 1.5'hours./What Was the troop’s
velocity?

® V=5.8km/ 1.5 hours

® V = 3.87 km per hours

® Position-time graphs
® The /graph~on the next, card represents the

story of “The\ Three Little Pigs.” The parts
of /the story are listed/ below.

® The wolf started from’ his house. The graph
starts at the origin

® Traveled to the straw house. The line
moves upward.

® Stayed to blow it down and eat dinner. The
line is flat because position is not

changing: _— ___——

You Try It

® 3. A bus is traveling at79.9 kilometets per
hour east, how far doeg the bus travel 1.45
hours?

®797km/h =D/145h

®79.7x1.45=D

® D=115.56 km

Graphing Motion

® Traveled to the~stick house. The line
moyes_-upward again.

® Again stayed, blew it down, and dte
seconds. The ‘line is/flat.

®Traveled to the brick house.\ The line
moves upward.

® Died in the stew pot at the brick
house. The line is flat.




Position-time graphs Speed-time graphs

Position-time graph of the wolf in ® A speed-time graph displaysithe speed of an object
The Three Little Pigs over time and is based on pgsition-time data.

® Speed is the relationship betweeh distance
(position) and time, v = d/t.

® For the first part of the wolf’s trip in the position
Stick versus time graph, the line rises steadily.

i
e ® This means the speed for this first leg is constant. If

the wolf traveled this first leg faster, the slope of the
line would be steeper.

Position

Speed-time graphs

® The wolf moved at/the

same speed toward his first
® The wolf moved‘at the same speed toward his two “Visits.”

first two “visits.” Samospeed iy over

Speed-time graphs

His thirdtrip was slightly

® His third trip was slightly slower. ’—‘ ’7 slower.

® Except for this slight/difference, the wolf was Except for this slight
either at one speed or stopped (shown by a flat Time difference, the wolf was

Stepped Stopped

line in the speed versus time graph). either at one speed or

stopped (shown by a flat
line in the speed versus

YOU/'TRY IT!




