N O T E B O O K

FORCES

Describing Motion
OBSERVING PHENOMENA

Phenomenon: Sitting in a train alongside other
trains, you might look out the window and be
unsure about which train is in moving.
1. What questions do you have about this
phenomenon?
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1 - Position

Study the image. Then use the image to answer the questions.

1. If the front of the red car is used as a reference point, how far away is the white van?

2. What information can the positive and negative numbers on a number line provide?

2 - Speed and Velocity

1. Review the information in the table below. Use the information to calculate the rate of how
many sandwiches are made in a 10-minute period. The first calculation has been done for you.
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Quantity

Unit of Measure

Rate

10 sandwiches

10 minutes

1 sandwich per minute

20 sandwiches

10 minutes

30 sandwiches

10 minutes

40 sandwiches

10 minutes

50 sandwiches

10 minutes
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2. Review the information in the table below. Use the information to calculate the speed of the
bicyclist. The first calculation has been done for you.
Distance (km)

Time (h)

Speed (km/h)

10

1

10 km/h

30

3

33

3

40

5

Study the image. Then use the image to answer the questions.

3. If the yellow car travels from -70 m to 20 m in 5 seconds, what is its velocity?

4. If the red car travels from 50 m to -25 m in 5 seconds, what is its velocity?
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I N V E S T I G AT I O N 1

1. Define position and reference point in your own words.

2. How does a number line help you describe the location of an object?

3. Why do you need a reference point when describing motion?

4. If a ball moves 20 meters in about 4 seconds, what is its speed?

5. Define reference frame in your own words. Give an example of how you could use different
reference frames for the same motion.
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6. Sketch an example where an object appears to be moving from one reference frame but
stationary from another reference frame.

3 - Reference Frames

1. Describe the motion of objects that are viewed from your reference frame both inside and
outside while you travel inside a moving vehicle.

2. Why is it important to describe the reference frame you are using when sharing information
about position and motion?
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I N V E S T I G AT I O N 2

1. The lake is the reference point at zero. Your house is 2 kilometers west of the lake. Suppose you
started at your house and rode your bike to the lake. From there, you went to a friend’s house
which is 8 kilometers east of the lake. The trip took 2 hours. Calculate your average velocity.

Use the video to answer the next two questions.
2. Determine the average velocity of one person.

3. Choose someone walking the opposite direction and determine the average velocity of that
person.

The Velocity Game
4. Think of this as an experiment. What is the controlled variable – the part of the experiment that
must stay the same?

5. What are the variables that you can change?
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Group
Member’s
Name

Starting
Position

Ending
Position

Time

Calculation of
Average Velocity
(show work)

Describe How You Moved

6. Fill in the table below. Each group member who moves can fill in his/her row. The timer of the
group can check your calculations. Copy down the information in your groupmates’ rows so
you all have the same information.
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4 - Acceleration

1. What three forms can acceleration take?

2. What does acceleration measure?

3. Calculate the average acceleration of a car with a starting velocity of 0 m/s that accelerates to 9
m/s in 3 seconds.

I N V E S T I G AT I O N 3

1. How can you tell if an object is accelerating?

2. Illustrate two different scenarios with before and after scenes. One with high speed but no
acceleration and one with low speed and high acceleration.
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3. Describe two ways you could demonstrate an acceleration of 2 meters per second.

5 - A Need for Acceleration

1. What are criteria?

2. What are constraints?

3. Use the table to organize the criteria and constraints engineers needed to consider when
designing a dragster.
Criteria
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4. Which criterion were engineers attempting to improve with the design of the sidewinder? Were
they successful?

MAKING SENSE OF PHENOMENA

Phenomenon: Sitting in a train alongside other
trains, you might look out the window and be
unsure about which train is in moving.
1. Use what you have learned to explain this
phenomenon.
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