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MOTION

Chapter 11 Pretest
1. How many meters are in 28 km?

2. Convert 35 km/h to a speed in m/s.

3. Rearrange the following equation to

solve for d: v _ .

4. Rearrange the following equation to

solve for vf : a _ (vf _ vi )/t

5. What are the SI units for distance

and time?

6. Which of the following describes

the slope of a line?

a. rise _ run

b. run/rise

c. run _ rise

d. rise/run

Section 1
Distance and Displacement
Key Concepts
· What is needed to describe motion completely?

· How are distance and displacement different?

· How do you add displacements ?

Choosing a Frame of Reference
· To describe motion accurately and completely, a _______________________ is necessary.

· [image: image8.emf]To someone riding on a

speeding train, others on the

train don’t seem to be moving.

______________________— is a system of objects that are not moving with respect to one another.
How Fast Are You Moving?
· ____________ motion is movement in relation 
to a frame of reference.

· For example, as the train moves past a
platform, people standing on the platform will see
those on the train speeding by. But when the people on the train look at one another, they don’t seem to be moving at all.
Which Frame Should You Choose?
· Choosing a meaningful frame of reference allows you to describe motion in a clear and relevant manner.

· The __________ is the most common Frame of Reference

Measuring Distance
· Distance is the __________ of a path between two points

· The SI unit for measuring distance is the ____________
· For very large distances, it is more common to make measurements in _______________
Measuring Displacements
· Distance is the ________ of the path between two points. 

· Displacement is the __________ from the starting point and the length of a straight line from the starting point to the ending point.

· Displacements are sometimes used when giving directions (“Walk 5 blocks north from the bus stop”)

[image: image9.emf]
Combining Displacements
· Displacement is an example of 
a __________.

· A __________ is a quantity that has 
magnitude and direction.

· The magnitude can be _______, 
________, or _________.

· _________ addition is the combining
 of vector magnitudes and directions. 

Displacement That Isn’t Along a 
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Straight Path
· The vector in red is called the 
_____________ vector, which is the vector 
    _______ of two or more vectors.

· If you place a sheet of paper on the 
figure and mark the length of the resultant 
vector, you see that it equals the length of 5 
blocks.

· Vector addition, then, shows that the 
boy’s displacement is ____ blocks approximately 
northeast, while the distance he walked is _____ blocks.

Reviewing concepts

· 1. What is a frame of reference? How is it used to measure motion?

· 2. How are distance and displacement similar and different?

· 3. How are displacements combined?

· 4. A girl who is watching a plane fly tells her friend that the plane isn’t moving at all. Describe a frame of reference in which the girl’s description would be true.

Section 2:  Speed and Velocity
Key Concepts
· How are instantaneous speed and average speed different?

· How can you find the speed from a distance-time graph?

· How are speed and velocity different?

· How do velocities add?

[image: image11.emf]
Speed
· Speed is the ratio of the _________ 
an object moves to the amount of 
________ the object moves.

· The SI unit of speed is _________________
· Two ways to express the speed of an object are average speed and instantaneous speed.

· __________ speed is computed for the entire duration of a trip

· ______________ speed is measured at a particular instant.

Average Speed
· A hiker may travel slowly along rocky areas but then travel quickly when going downhill.

· Sometimes it is useful to know how fast something moves for an entire trip.

· Average speed, v, is the total _________ traveled, d, divided by the ___________, t, it takes to travel that distance.

Formula:

Calculating Average Speed
	· While traveling on vacation, you measure the times and distances traveled. You travel 35 kilometers in 0.4 hour, followed by 53 kilometers in 0.6 hour. What is your average speed?


	Read and Understand

· What information are you given?

· Total Distance 
· Total Time (t)  


	
	Plan and Solve

· What unknown are you trying to calculate?

· Average Speed (v)  ?

· What formula contains the given quantities and the unknown?

· 
[image: image1]
· Replace each variable with its known value.

· v=_________= ________

	
	Look Back and Check

· Is your answer reasonable?

· _________, ___________ is a typical highway speed.




Instantaneous Speed
· Instantaneous speed, v, is the _________ at which an object is moving at a given moment in time.

· For example, you could describe the instantaneous speed of the car as 55 km/h.

Graphing Motion
	· A distance-time graph is a good way to describe motion

· Slope is the _________ in the vertical axis value divided by the change in the horizontal axis value.

· The slope of a line on a distance-time graph is __________.

	
[image: image2]


Velocity
· ______ the speed and direction in which an object is moving
· Velocity is a description of both __________ and _________ of motion.

· Velocity is a _________.

· A change in velocity can be the result of a change in _________, a change in __________, or both.

· Same formula as ___________
Combining Velocities
· Sometimes the motion of an object involves more than one velocity.
· Two or more velocities _________ by vector addition.
Reviewing Concepts
· 1. What does velocity describe?

· 2. What shows the speed on a distance-time graph?

· 3. What is the difference between average speed and instantaneous speed?

· 4. How can two or more velocities be combined?

Section 3:  Acceleration
Key Concepts
· How are changes in velocity described?

· How can you calculate acceleration?

· How does a speed-time graph indicate acceleration?

· What is instantaneous acceleration?

What Is Acceleration?
· The _________ at which velocity changes

· Acceleration can be described as changes in ___________, changes in ____________, or changes in both.

· Acceleration is a __________.
Acceleration
Changes in Speed

· Acceleration can be caused by __________ (increasing) change in speed or by ___________ (decreasing) change in speed.

· Free fall, the movement of an object toward Earth solely because of ______________.

· Objects falling near Earth’s surface accelerate downward at a rate of _____________.

Changes in Direction

· Acceleration isn’t always the result of changes in ________
· A change in direction means you are accelerating even if you are traveling at ____________ speed.

· Acceleration isn’t always the result of changes in _________
· A change in _____________ means you are accelerating even if you are traveling at constant speed.

Constant Acceleration

· Constant acceleration is a __________ change in velocity.

· The velocity of the object changes by the _________ amount each second.

Calculating Acceleration
You calculate acceleration for straight-line motion by _______________ the change in __________ by the total ___________.
Formula:

· ___________ is in the numerator and __________ is in the denominator.

· If the velocity increases, the numerator is _________ and thus the acceleration is  ______________
· If the velocity decreases, then the numerator is ___________ and the acceleration is also ____________
Calculating Acceleration
	A ball rolls down a ramp, starting from rest. After 2 seconds, its velocity is 6 meters per second. What is the acceleration of the ball?


	Read and Understand

· What information are you given?

· Time = 
· Starting velocity = 
· Ending velocity = 

	
	Plan and Solve

· What unknown are you trying to calculate?

· Acceleration = ?

· What formula contains the given quantities and the unknown?

· 
[image: image3]
· Replace each variable with its known value.

· 
[image: image4]
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A car traveling at 10 m/s starts to decelerate steadily. It comes to a complete stop in 20 seconds. What is its acceleration?
An airplane travels down a runway for 4.0 seconds with an acceleration of 9.0 m/s2. What is its change in velocity during this time?

A child drops a ball from a bridge. The ball strikes the water under the bridge 2.0 seconds later. What is the velocity of the ball when it strikes the water?

A boy throws a rock straight up into the air. It reaches the highest point of its flight after 2.5 seconds. How fast was the rock going when it left the boy’s hand?

Graphs of Accelerated Motion
· You can use a graph to calculate acceleration.

· The __________ of a speed-time graph is acceleration.

· This ________ is change in speed divided by change in time.


[image: image6]
Distance-Time Graphs
	· Accelerated motion is represented by a ___________ line on a distance-time graph.

· In a _______________ graph, a curve connects the data points that are plotted.
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Instantaneous Acceleration
Instantaneous acceleration is how _______ a velocity is changing at a specific _____________.
Reviewing Concepts
· 1. Describe three types of changes in velocity.

· 2. What is the equation for acceleration?

· 3. What shows acceleration on  speed-time graph?

· 4. Define instantaneous acceleration.
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Figure 3 Distance: Displacements
Along a Line156
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