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    Chemistry/Physics



Rocket Project

Your engineering firm has been hired by Montgomery Burns to build his first rocket for launch into space.  Monty wants to develop a nuclear power plant on Mars.  Seeing as he is a cheap skate, Monty wants to hire an engineering firm to design and build his project from the ground up and at the lowest cost.  As competing rocket scientists and engineers, your firms will research rocket propulsion and then build and successfully launch water rocket prototypes.  Monty and Smithers will be the judges for the groups to see who receives the multi-billion dollar contract to begin the Montgomery Burns Quest for National, International and Galactic Nuclear Supremacy.   

Purpose: 
To research, design and create a rocket prototype for launch from common household items.  The Rocket Scientists will use the Internet, textbooks, and other sources to research the history of rocketry and rocket propulsion, and discover all the scientific concepts involved in rocketry and space travel.  Furthermore, these scientists will work as a community to design, create and fire a prototype pop bottle rocket.  Finally, using this activity, all Rocket Scientists will review for the upcoming Physics final.

Requirements:
Scientists will work in groups of 2 to complete the design of the pop bottle rocket.  In order to receive full credit, the engineers must research rocket science, answering all required questions, must design and create a rocket, and must complete a successful launch.  Engineers may build up to 2 rockets if other modifications are desired.  Your engineering group must name your firm, and name your rocket.  Each engineer will complete the research component on his or her own.  The actual pop bottle rocket will be completed as a group.  
	
	Points Available
	Points Earned

	Research
	
	

	· Final Review Questions
	6
	

	· Rocket Propulsion Questions
	4
	

	· History of Rocketry
	5
	

	
	
	

	Rocket
	
	

	· Blueprint
	5
	

	· Design (techniques used to maximize flight height + time)
	3
	

	· Successful Launch
	4
	

	· Decoration of Rocket
	2
	

	Conclusion
	
	

	· Conclusion Questions
	16
	

	· Your partners rating of your contribution
	5
	

	Total
	50
	


Review Questions 

1. How does Newton's First Law relate to rocket movement?  Are there differences that need to be accounted for in space and on earth?

2. How is Newton's Second Law related to rocket movement?

3. How is Newton's' Third Law related to rocket movement?

4. What would you need to know to determine the power of a rocket?

5. How would you find the amount of work the engines performed in any rocket flight in order to reach maximum height?

6. How is energy transferred in shuttle liftoff?

Rocket Propulsion Q's 

1. What is the force called that propels a rocket(term used by rocket scientists)?  What units is it measured in?

2. How is this force created in a rocket? (use physics words)
3. Why must an engineer be concerned with the material used to create the combustion chamber? What must a rocket engineer be concerned with regarding the building of the exhaust nozzle of the rocket?

4. What are the types of fuels used in rocket propulsion?

History

1. Who developed the first rockets? Who sent the first rocket into space?

2. What year did NASA launch their first rocket into space?

3. What happened to the Challenger space shuttle?

4. What was the first lunar landing?  Who was the second person to walk on the moon?

5. What was the name of the first Russian spacecraft?  What year was it launched?  What was the purpose of the launch?

Rocket Design

Team Name: ________________________________

Group Members: 

Draw your design to scale and label key features. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Scale: 
One square = __________ cm
Materials:
Conclusion Questions
· Mass must be measured in kg (CONVERT!)

· Length is measured in m (CONVERT!)

· Volume is measured in L (CONVERT!)     

· Gravity is 10 m/s

MASS OF EMPTY ROCKET: 


     TIME OF ROCKET IN FLIGHT:
1. Describe how successful your liftoff was? What factors impeded the liftoff of your rocket?

2. Using time(remember to use only 1.2 of the total), estimate the height your rocket reached.

	G
	U
	E
	S
	S

	
	
	
	
	


3. What was the maximum potential energy of the rocket?

	G
	U
	E
	S
	S

	
	
	
	
	


4. What was the maximum kinetic energy of the rocket?

	G
	U
	E
	S
	S

	
	
	
	
	


5. What was the velocity of the rocket when it hit the ground?
	G
	U
	E
	S
	S

	
	
	
	
	


6. Using the weight of the empty rocket as the force, how powerful was your rocket as it reached its maximum height?
	G
	U
	E
	S
	S

	
	
	
	
	


7. Determine the work of the rocket engines using the weight as the force and the height the rocket obtained.
	G
	U
	E
	S
	S

	
	
	
	
	


8. Remember momentum?  Determine the momentum of the rocket when it hits the ground again. 

	G
	U
	E
	S
	S

	
	
	
	
	

















