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Falling Objects and More
Name ________________ 

Student Activity  [image: image16.png]



Class ________________


	Open the TI-Nspire document Falling_Objects_and_More.tns.
In this simulation, you will observe differences between two objects falling to Earth. You will change variables such as height, elasticity, and air pressure. Then, you will observe how these changes affect velocity and acceleration over time.  
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	In this investigation you will drop a basketball and a feather from various heights and observe how they fall (position, velocity, and acceleration) under varying conditions (elasticity and air resistance). You will then analyze data displayed in a table and on various graphs in order to form conclusions about how objects fall to Earth. 

	Basic Instructions:

	1.
When you first open the Nspire document you will see a directions box explaining how to use the simulation. Read the directions and check with your classmates or your teacher on any items you don’t understand. 

	[image: image2.png]*Falling

Directions

Check feather or basketball to choose object.
Check vacuum to turn OFF air resistance.

Click elasticity of object (O-inelastic to 1-elastic).
Click-drag-click object to set Initial position.
Click the play/pause button to start/stop.

Click the reset button to try again.

Note stated elasticity is measured in a vacuum.
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Click the close box on this menu to begin






	2. 
Close the pop-up directions box when you are finished.
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Tech Tip: To access the Directions again, select b or Document Tools ([image: image4.png]


) > Falling Objects and More > Directions. 

	3.
Note the default settings that appear on the screen when you press the reset button 
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. Choose an object, air resistance, and elasticity value. Now press the play button 
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 to start the animation by dropping the object. You will need to press the pause button 
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 to stop the object.
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Tech Tip: To position the object, hover the cursor over it and when you see the hand ÷, press click a. Click a again to release.



	Exploring Falling Objects in a Vacuum

	Now you will make observations for objects falling in a vacuum.

	1.
Go to page 1.2. Select the basketball and check the vacuum box. Set the elasticity value to 0.80. Move the ball to a height of 2.00 meters and drop it. Pause the simulation just after it hits the ground. 
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	Move to page 1.3.
2.
On page 1.3 you will find data in a spreadsheet for the object you just dropped. This spreadsheet contains the time, height, and velocity of the object as it falls and bounces.

Examine the data for this drop.

Remember: This data clears each time you reset the simulation.
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	.Answer the following questions on a sheet of notebook paper:
a.
Using the data shown on page 1.3, approximately how many seconds did it take for the ball to fall 2.00 meters?

	b.
What was the initial velocity of the object?  

c.
How fast was the ball traveling right before it hit the ground?   
d.
Explain why some of the velocity values are positive and others are negative.


	Move to page 1.4.
3.
Look at the plot of height vs. time on page 1.4. Look at any three points in a row on the graph. Note that the points become further apart as the object approaches the ground. 
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	4. Copy the following table on your notebook paper.  Use information from the spreadsheet on page 1.3 to complete the table.  Record Time 1 and Height 1 from the row before your selected point. Record Time 2 and Height 2 from the row after your selected point. Next, complete the calculations and fill in the table using time and height data. 
 Row #
Time 1
Time 2
Time 2 – Time 1

Height 1
Height 2
 Height 2 – Height 1

20
30
40
50


	Since the time intervals are the same for the data displayed, it can be said that the object is falling a larger distance in the same time interval as it approaches the ground.

	Move to page 1.5.

5.
The change in distance divided by the change in time is called speed. Velocity is speed in a particular direction. On page 1.5, observe the graph of velocity vs. time.
Look at the plot and note the points that represent the time intervals you explored above.
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	A velocity at any given instant is known as instantaneous velocity. The velocities given in the spreadsheet on page 1.3 are instantaneous velocities. Now you will find the average velocity for an interval and compare it to an instantaneous velocity in the middle of the interval. 

	6.
Calculate the average velocity for the three intervals from the table in step 4 using the formula below and see if it is close to the velocity shown in the spreadsheet on page 1.3. Use the Scratchpad ».  Show the work for the calculations on your notebook paper.  You should have 4 calculations shown.  
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	7. 
Copy the following table on your notebook paper for the average velocity you calculated and the velocity from page 1.3 for each data value selected in question 4. 

Data Value Row #
Average Velocity Calculated
Velocity of Data Value
20
30
40
50


	

	8.
Calculate the change in velocity over time using the formula to the right. Get an assigned time interval from your teacher. Fill in the table below.
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	         Assigned Row = _________

Time 2 =

Velocity 2 =

Time 1 =

Velocity 1 =

Calculated change in velocity over time =


	

	A change in velocity over time is acceleration. On Earth the acceleration due to gravity is 9.81 m/s/s. Since the acceleration of a falling object is downward toward the Earth, it has a negative value. 
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