Motion of Balloon Rocket Lab
Watch the video link: https://www.youtube.com/watch?v=pIBreWmG34M

Purpose:  Students will manipulate a balloon rocket like the one shown below to demonstrate Newton's 3 Laws of Motion.
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12139-1.JPG]			Role of Each Group Member:
Materials:                   Person 1: hold end of string, put straw thru line
Balloon	             Person 2: Use meter stick to measure distance traveled
Straw	           Person 3: Time until balloon stops
Tape  	            Person 4: Tape balloon, pennies & paper resistance.
Pennies            Person 5: Blow up balloon same circumference each time
fishing line or string
paper


Hypothesis:  We believe that our balloon will travel fastest if….__________________________________________________
______________________________________________________________________________________________________
Independent Variable:___________________________________________________________________________________
Constant Variables: _____________________________________________________________________________________
Dependent Variable:_____________________________________________________________________________________
Procedures:
1. Tie one end of a string to a chair, doorknob, or other support.
2. Put the other end of the string through a straw. Then pull the string tight, hold it level.
3. Blow up the balloon, and pinch the end of the balloon to keep the air inside. Do not tie the balloon.
4. Tape the balloon to the straw so that the opening of the balloon is horizontal with the ground.
You may need two students for this: one to keep the air pinched inside the balloon and the other to tape the balloon to the straw.
5. While holding the balloon opening closed, one student should pull the balloon all the way back to the end of the string (the starting line) so that the balloon opening is against one support. Have another student use the marker to draw a finish line near the other end of the string.
6. Let go of the balloon and watch it move along the string.
7. Repeat launching the balloon with the instructions in the next sections
1. Standard Launches 
Launch the balloon and record the data 3 times.  This will be our control group and provide a comparison for our other tests.  Record the data in the table below.
	
	Distance (cm)
	Time (sec)
	Speed (cm/sec)

	Standard Launch 1
	
	
	

	Standard Launch 2
	
	
	

	Standard Launch 3
	
	
	

	Standard Launch Average
	
	
	



2. Increased Mass Launches
Add mass to your rocket by taping pennies to your balloon.  Record the number of pennies you added below, then launch your rocket 2 times and record the data in the table below.

Number of pennies added to rocket_____________

	
	Distance (cm)
	Time (sec)
	Speed (cm/sec)

	 Increased Mass Launch 1
	
	
	

	Increased Mass  Launch 2
	
	
	

	 Increased Mass Average
	
	
	



3. Increased Air Resistance Launches
Make sure you have removed the pennies from the mass test launches.  Now tape a piece of paper to your balloon in a way that will create more air resistance.  Sketch your rocket with the paper below.  Then, launch the balloon 2 times and record your data in the table below.

Sketch of balloon rocket with added resistance






	
	Distance (cm)
	Time (sec)
	Speed (cm/sec)

	 Air Resistance Launch 1
	
	
	

	Air Resistance Launch 2
	
	
	

	 Air Resistance Average
	
	
	



Analysis Questions:
1. How did the mass affect the motion of the balloon rocket?  How does this relate to Newton's Laws of Motion?



2. Which set of launches had the highest average speed?


3. Why did I ask you to use the launch averages?


3.    Draw a diagram that shows the forces that were acting on 
your balloon rocket as it moved.



Conclusion-  Connection to Newton’s 3 Laws of Physics: Describe how the rocket obeyed Newton’s 3 Law of physics:

1st Law:


2nd Law:


3rd Law:



Partial Answer Key:  Motion of Balloon Rocket Lab
Watch the video link: https://www.youtube.com/watch?v=pIBreWmG34M
Purpose:  Students will manipulate a balloon rocket like the one shown below to demonstrate Newton's 3 Laws of Motion.
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12139-1.JPG]			Role of Each Group Member:
Materials:                   Person 1: hold end of string, put straw thru line
Balloon	             Person 2: Use meter stick to measure distance traveled
Straw	           Person 3: Time until balloon stops
Tape  	            Person 4: Tape balloon, pennies & paper resistance.
Pennies            Person 5: Blow up balloon same circumference each time
fishing line or string
paper


Hypothesis:  We believe that our balloon will travel fastest if…._(Please choose and explain if you think a balloon with nothing on it, a balloon with more mass, or if a balloon with air resistance will travel fastest.  Please explain why you think that.)________________________________________________________________________________________
Determine the variables on your own from this experiment.
Independent Variable:___________________________________________________________________________________
Constant Variables: _____________________________________________________________________________________
Dependent Variable:_____________________________________________________________________________________
Procedures:
8. Tie one end of a string to a chair, doorknob, or other support.
9. Put the other end of the string through a straw. Then pull the string tight, hold it level.
10. Blow up the balloon, and pinch the end of the balloon to keep the air inside. Do not tie the balloon.
11. Tape the balloon to the straw so that the opening of the balloon is horizontal with the ground.
You may need two students for this: one to keep the air pinched inside the balloon and the other to tape the balloon to the straw.
12. While holding the balloon opening closed, one student should pull the balloon all the way back to the end of the string (the starting line) so that the balloon opening is against one support. Have another student use the marker to draw a finish line near the other end of the string.
13. Let go of the balloon and watch it move along the string.
14. Repeat launching the balloon with the instructions in the next sections
4. Standard Launches 
Launch the balloon and record the data 3 times.  This will be our control group and provide a comparison for our other tests.  Record the data in the table below. Find the speed for each launch and the average speed of all launches
	
	Distance (cm)
	Time (sec)
	Speed (cm/sec)

	Standard Launch 1
	330 cm
	1.5 
	

	Standard Launch 2
	330 cm
	1.3
	

	Standard Launch 3
	330 cm
	1.4
	

	Standard Launch Average
	
	
	



5. Increased Mass Launches
Add mass to your rocket by taping pennies to your balloon.  Record the number of pennies you added below, then launch your rocket 2 times and record the data in the table below.

Number of pennies added to rocket_____________

	
	Distance (cm)
	Time (sec)
	Speed (cm/sec)

	 Increased Mass Launch 1
	330 cm
	1.2
	

	Increased Mass  Launch 2
	330 cm
	1.1
	

	 Increased Mass Average
	
	
	



6. Increased Air Resistance Launches
Make sure you have removed the pennies from the mass test launches.  Now tape a piece of paper to your balloon in a way that will create more air resistance.  Sketch your rocket with the paper below.  Then, launch the balloon 2 times and record your data in the table below.

Sketch of balloon rocket with added resistance






	
	Distance (cm)
	Time (sec)
	Speed (cm/sec)

	 Air Resistance Launch 1
	220 cm
	1.7
	

	Air Resistance Launch 2
	140 cm
	1.7
	

	 Air Resistance Average
	
	
	



Analysis Questions:
4. How did the mass affect the motion of the balloon rocket?  How does this relate to Newton's Laws of Motion?
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5. Which set of launches had the highest average speed?


6. Why did I ask you to use the launch averages?


3.    Draw a diagram that shows the forces that were acting on 
your balloon rocket as it moved.



Conclusion-  Connection to Newton’s 3 Laws of Physics: Describe how the rocket obeyed Newton’s 3 Law of physics:

1st Law:


2nd Law:


3rd Law:
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