
Student CP Activity 4

What's Happening When Velocity Changes?

We have all traveled in vehicles as they speed up, slow down, or travel steadily along a road.
In this activity we will explore the ways a physicist thinks about, analyzes, and represents
these types of motion.

As you work through the following questions, be sure to follow your team role(s).

Model 1 — Two skateboarders on a track
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Skateboarder B

— velocity = movement. to the left

+ velocitv rnovement to the right
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Student CP Activity 4

5. Create a position vs. stopwatch time graph from the data in Model 1. Your data table in

question 4 will be helpful.

a. Draw and label a line of smooth curve to show Skateboarder A's data.

b. Draw and label a line or smooth curve to show Skateboarder B's data.

c. Highlight each line Of smooth curve to match the colors you used in Model 1.

Position vs. Stopwatch Time
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O — Skateboarder 13

Send spies to check your team's graph with two other teams before you continue.E $fOP

6. Look closely at the graph in question 5.

a. At stopwatch time = 2 seconds, what is the position of Skateboarder A?

b. At stopwatch time = 3 seconds, what is the position of Skateboarder B?
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Student CP Activity 4

8. Draw a line to connect each skateboarder to the statement that best describes their motion.

moves slower and slower as each second passes.
Skateboarder A...

moves the same velocity as each second passes.
Skateboarder B...

moves faster and faster as each second passes.

Read This!

Physicists use the term acceleration to describe the kind of motion that Skateboarder B

experienced.

9. Write a one sentence definiüon. This is a first draft. You will be revising it later.

Acceleration is...

Check your team's answer to question 9 with your teacher before you continue.

10. Imagine you are driving a car. You watch the speedometer values (miles per hour).
Your friend takes a photo of the speedometer value every second for five seconds.

Circle the set of photos you expect when your car is accelerating.
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Student CP Activity 4

13. Complete the data table below. Use the Velocity values from the graph in Model 2.

One row has been completed for you.

Skateboarder

Stopwatch
Time =
1 second

+1 m/ sec

Stopwatch
Time =

2 seconds

+3 m/ sec

Stopwatch
Time =
3 seconds

+5 m/ sec

Stopwatch
Time =

4 seconds

+7 m/ sec

Use your data table above to answer questions a - c,

a. Which skateboarder is stationary (not moving at all)?

c D None of them

b. Which skateboarder has a negative velocity?

c D None of them

Can't tell from graph

Can't tell from graph

c. Which skateboarder has the lowest velocity at stopwatch time = 4 sec?

c D None of them Can't tell from graph

Check your team's answer to question 13 with your teacher before you continue.
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Student CP Activity 4

Read This!

When we drive a car, we use the term acceleration when we are leaving a stop sign. We
use the term deceleration when we are approaching a stop sign.

16. Which skateboarder is experiencing deceleration? Explain your answer. Include specific details
from Model 2.

17. Look back at your data table in question 13. Use that information to fill in the data table below.

Include a positive sign to show an increase in velocity as each second passes.

Include a negative sign to indicate a decrease in velocity as each second passes.

The unit m/ sec means "meters Pef second every second."

Describe how much the skateboarder's Numerical change
Skateboarder velocity changes every second

Increases by 2 m/ sec every second
(from 3 5 7 m/ sec)

in velocity every second

2+2 m/scc

18. The numerical values you calculated in question 17 are called acceleration. Write a sentence to
define the concept of acceleraüon.

Acceleration is...

What 1 Still Wonder...

19, Write one additional question you have about velocity, acceleration, deceleration, Of velocity vs.

stopwatch time gfaphs.
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Student CP Activity 4

20. Graph the data in Model 3.

Label each line as Situation Q, R, S, of T.

Velocity vs. Stopwatch Time
10

o

6

4

2

0

-6

-10

Stopwatch Time (seconds)

Send spies to check your team's graph lines and labels with two other teams before you continue.S OP

21. Draw lines to match the car's motion diagram to the situations in Model 3.

Initial Velocity,

Initial Velocity

\cceleration

Initial Velocity

Acceleration

Initial Velocity

Acceleration
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Student CP Activity 4

23. Discuss with your team. Draw arrows (vectors) to show reasonable initial velocity and
acceleration values. You do NOT need to include numbers. Just include length and direction.

A moving train applies its brakes

A train is traveling steadily

A stopped train starts moving

Initial Velocity

Acceleration

Initial Velocity

Acceleration

Initial Velocity

Acceleration

24. Describe how the motion of an object changes when...

a. its initial velocity and its acceleration both have the same signs (both + or both — )

b. its initial velocity and its acceleration have different signs (one + and one — )
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