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Background Information: 

Launching something as large as the space shuttle is a complex project.  But scientists can send this huge vehicle into orbit partly because they understand the natural laws that describe how objects move. Scientists discovered these laws years ago.  Yet the laws are still fundamental to every rocket launch, even the bottle rocket that you will launch in this lab.  


Newton’s Third Law of Motion states that “for every action there is an opposite but equal to reaction.  One area this applies greatly in is in the construction of rockets.  Rockets work on the premise that fuel is sent out of the back of the rocket (the action) and the reaction thrusts the rocket up into the air thus allowing it to overcome gravity.  This has allowed for space exploration and a quicker way to travel into the upper reaches of the Earth’s atmosphere.  Though hydrogen and oxygen combustion is effective - it is not a safe route for middle school students to build a rocket out of.  Instead students will use a two-liter bottle as fuselage and water pressure to provide the force that propels the rocket into the air.

The design of the rocket is fairly straightforward.  A two liter bottle will be used as the central compartment where water will be filled in.  Additional compartments may be added but the student must not alter the original integrity of the two liter bottle.  The opening of the two liter bottle will be the BOTTOM of the rocket and the bottom of the bottle will be the top of the rocket.  Students may paint the rocket, add streamers, cardboard wings and cap, decorations, and so forth to make the rocket aesthetically pleasing.  The end result should be creating a bottle rocket that will be in flight the longest period of time.
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Task: Answer the following questions.

1. Define the following terms:

a) Lift

______________________________________________



______________________________________________

b) Thrust
______________________________________________



______________________________________________

c) Drag
______________________________________________



______________________________________________

d) Weight
______________________________________________



______________________________________________
2. Describe Newton’s 3 Laws of Motion.

​​​​​​​​​​​​​​​​​​​​​​1st Law: 
_________________________________________________________________


_________________________________________________________________

2nd Law:
_________________________________________________________________


_________________________________________________________________

3rd Law:
 _________________________________________________________________


_________________________________________________________________
3.  What are the parts of a rocket?_____________________________________________

How to Build a Bottle Rocket

Procedure:

1. Cut the top & the bottom off of one bottle, so that the center portion or cylinder remains. 



2. Tape the cylinder to another bottle to create a fuselage (a place to store the parachute). 


3. Get the manila folder or piece of cardboard; fins will be made from it. Decide what shape you would like your fins.  Cut three (or more) identical shapes out of the folded bottom. 



 HYPERLINK "http://1.bp.blogspot.com/_IpQQ5aT6PUw/SYfLHbNeo3I/AAAAAAAAAvs/dQyQvHr5F-0/s1600-h/fin1.jpg" 
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4. The next drawing indicates how the fin should look once folded. 



 HYPERLINK "http://2.bp.blogspot.com/_IpQQ5aT6PUw/SYfJfz8tnzI/AAAAAAAAAu0/WmI0h3WH9es/s1600-h/Mvc-011f_small.jpg" 
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5. Mark straight lines on the bottle by putting the bottle in the door frame or a right angle and trace a line on the bottle with a marker. Use these lines as guides to place the fins on the bottles.



 HYPERLINK "http://4.bp.blogspot.com/_IpQQ5aT6PUw/SYfJfxpfmuI/AAAAAAAAAvE/37iKREj0EpA/s1600-h/Mvc-013f_small.jpg" 
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6. Tape fins onto the rocket. Be sure that the fins are spaced equally around the rocket body. This can be achieved by using a piece of string and wrapping it around the bottle and marking the string where it meets the end. Mark the string and lay it flat on a meter-stick or ruler. Find the circumference of the bottle by measuring the length of the string to the mark. Once you know the circumference, then you can divide it by the number of fins you have to find the distances the fins should be spaced apart. 



 HYPERLINK "http://2.bp.blogspot.com/_IpQQ5aT6PUw/SYfL1cfTNYI/AAAAAAAAAv8/mVm-sBwrEI0/s1600-h/Mvc-010f_small.jpg" 
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7. Take a sheet of cardboard or manila folder and twist it into a cone shape.  Tape the edge to prevent it from unraveling.  Trim the bottom edge so that the cone sits securely on top of the fuselage.
8. Attach the cone with string to the top of the other two-liter bottles so that it looks like the diagram. Tie a knot in the end of each piece of string and tape it using a piece of duct tape to the inside of the cone and to the inside of the rocket body.



9. Don't forget a good parachute has strings that are at least as long as the diameter of the canopy.
Lay your garbage bag out flat. Cut off the closed end. It should look like a large rectangle and be open at both ends. Lay down the bag on a flat surface and smooth it out.




10. The bag has a long side and a short side and is open at both ends. Fold it in two so that the short side is half as long as it was originally.


  


11. Now fold it in half the other way.



12. Make a triangle with the base of the triangle being the closed end of the previous fold. And, fold again. 


  


. 
13. Cut off the ends so they are all even.


  


14. After cutting it, unfold it. If you have been successful there should be two parachutes. 



15. Fold the canopy in half, then into quarters, then into eighths. Crease it well and fold it again. Now the canopy is divided into 16ths. Unfold the parachute. Notice the crease marks. Get masking tape and put a piece around the edge at each fold mark. You may also use Avery reinforcement tabs. Place one on both the inside and outside of every crease, making sure that they are overlaid on top of each other. 


16. Punch holes through every piece of masking tape or Avery tab pairs and use these to attach the string. 



17. Once you have attached all the strings, tape the parachute to the rocket. Pack the parachute loosely and put the nosecone on the rocket.
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Bottle Rocket Lab
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Purpose:  With or without a partner, create a rocket that will illustrates Newton’s 3 Laws of
Motion.  This rocket should fly straight and stay in the air for as long as possible.
Background Information: 

Bottle rockets are excellent devices for investigating Newton's Three Laws of Motion. The rocket will remain on the launch pad until an unbalanced force is exerted propelling the rocket upward (First Law). The amount of force depends upon how much air you pumped inside the rocket (Second Law). You can increase the force further by adding a small amount of water to the rocket. This increases the mass the rocket expels by the air pressure. Finally, the action force of the air (and water) as it rushes out the nozzle creates an equal and opposite reaction force propelling the rocket upward (Third Law).
Safety:  
· Students are not allowed to approach or to touch the rocket once it is pressurized. 

· Students are expected to stay with the rest of the class and to be aware of rockets that are launched. 
Your Task: 

· List all the materials you used to create your rocket.

· Make a preliminary sketch of what your plan will look like using pencil only. In your sketch, you 

will need to clearly label what everything is. This in the space labelled, “Preliminary Design”.
· Describe in detail how you built each component of your rocket.

· Make a final sketch of your rocket using pencil only. All changes to your design should be illustrated in this design. . In your sketch, you will need to clearly label what everything is. This in the space labelled, “Final Design.
Materials:
________________________
________________________

________________________
________________________
________________________
________________________

________________________
________________________
________________________
________________________

________________________
________________________
________________________
________________________

Preliminary Design:
Use pencil and ruler.



Be neat and accurate.




Label all parts.


	“If I have ever made any valuable discoveries, it has been due more to patient attention, than to any other talent” ~ Sir Isaac Newton

	


Procedure: 
Fill in the following tables describing step by step how you built each part to your rocket.


You may use point form.



Be specific!
	Rocket Part
	Procedure

	Fuselage


	

	Fins


	

	Nose Cone


	

	Parachute


	


Final Design: 
Use pencil and ruler.



Be neat and accurate.



Label all parts.

“If I have seen further than others, it is by standing upon the shoulders of giants.” ~ Sir Isaac Newton 
Bottle Rocket Lab
Post-Lab

Task: Answer the following questions.
Predict how your rocket will fly.  Remember to consider height, flight path, spin, and parachute. (2 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 Describe your rocket’s actual flight.  Again, consider height, flight path, spin, and parachute. (2 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Draw a diagram (using pencil) of your rocket’s flight.  Use dotted lines to show it’s movement. ( 1 mark)


During the class lesson, your teacher discussed variables that affect how well your rocket will fly.  These were things you had to consider as you designed and built your rocket.  List three of the things that were discussed. (3 marks)       

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Using what you have learned in designing and building your rocket, explain why your rocket flew as it did. (2 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Describe at least 3 ways in which you could improve your rocket design. Be specific! (3 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Marks Breakdown:
Pre-lab



7 marks

Material List


3 marks

Preliminary and Final Design
10 marks (5 marks each)

Data Collection


7 marks 

Post-Lab


13 marks


Total for Written Lab

40 marks

Total of Rocket Build

40 marks 


Overall Total


80 marks **

**Please note: Overall marks will be scaled down.









