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How Many Ways can Velocity be Changed?

[image: image5.wmf][image: image6.jpg]



[image: image7.wmf][image: image8.wmf]
Materials: For each group: electric toy car, pullback-type toy car, stopwatch, meter sticks, masking tape, markers

1. We will revisit two of Explain activities from the cycle 2. 

2. Set the electric toy car into motion and let it go. Did the speed of the car change as the car traveled along?  

3. Set the pullback-type toy car into motion and let it go. Did the speed of this car change as the car traveled along?  

4. Is there a way to describe how quickly the speed of the pullback-toy car was changing? Write down your initial answer and then go to question number 5 which might trigger further ideas.

5. Consider the following situation: a glass marble is released to slide down the two smooth inclines: a very steep one and a very “shallow” one, as shown in the picture below. Both inclines have the same height.
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Is marble going to change its speed equally fast in both of these cases until it reaches the bottom of the incline? Justify your answer and be prepared to share your ideas with other groups.

6. Write a testable question about speed that could be explored by another team.

Starters for Testable Questions:

What happens if we________________?

How is it possible to _______________?

How can we______________________?

When comparing _______________with


______________which will______?

How (big/high/heavy/fast) can _______?

If we have ____________, how ______?

Materials: string, small pulley, 50 g object, meter stick, stopwatch, thin colored markers

1. Brainstorm in your group what you think acceleration is and how it can be measured.  Be prepared to share your ideas with the whole group.

2. Design a method to determine the acceleration of the pulley on the zip line and, again, be prepared to share it with the group.

3. Is the acceleration of the pulley uniform (constant) across the zip line?  How could you find out?

Materials: balloon, air puck, table with smooth and level top

1. After inflating the balloon, place the puck on the table and tap it.  How would you describe the motion after it is tapped?

2. If constant velocity means going in a straight line at a constant speed, determine and show three ways it can be changed.

Materials:  None

1. It takes 5 seconds for a Volkswagen traveling along a straight and level road to increase its speed from 30 m/sec to 40 m/sec.  It takes 2 seconds for a Porsche traveling on the same road to increase its speed from 10 m/sec to 30 m/sec.

a) Which car has the greatest acceleration?

b) Which car has the greatest final speed?

2. Which hill will the ball roll down with increasing speed and decreasing acceleration?
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3. Can you think of an object that accelerates while moving at a constant speed?

4. Get out your group’s list of “Questions about Kinematics”.  Have any of your group’s questions been answered during these last activities?  What new questions, if any, have arisen?  Add these to your list.

5. Get out your group’s list of “Ideas about Kinematics” and add any new ideas you have.  Also check if there are any previous ideas that need to be modified or abandoned.  Be prepared to share your group’s ideas in a whole group discussion.

Materials:  Chair; ball

1. Jump up off a chair so you first go upwards and then land down on the floor in front of the chair. (if you have a rolling chair, or if for any other reason this jump does not seem safe to you, throw a ball off your hand in the same way).

2. Describe your motion in terms of acceleration and velocity.

3. Optional: create v-t and a-t graphs of this motion.

Materials:  air puck, level table, material to raise one end of the table, tape, thread, meter sticks, stopwatches

1. Incline the table as described by the instructor.  Determine the acceleration of the puck as it travels down the incline.  Be prepared to discuss your method with the whole group.

2. Practice pushing the puck so that it travels up the incline stopping near the top.  Determine the acceleration (deceleration) as it travels in this direction.

Materials:  protractor, string (25cm or 10inches), a weight; Plastic pop bottle, Small cork to float within pop bottle

Assembly 1:

Tie the weight to the string and the other end of the string to the center hole of the protractor.

While facing in the direction of acceleration, or deceleration, hold the flat top of your protractor level.  You should hold it in a vertical plane parallel to your direction of motion.

1.  Now accelerate, what do you notice about the angle created?

2.  Decelerate your speed, what do you notice about the angle now?

3.  What can you determine about the relation of the angle to your speed?

Assembly 2:

4. Create a pop bottle accelerometer with a anchored cork submerged in the water within the bottle. Explain how this device can be useful in determining your acceleration.
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