Physics Rocket Lab IV

The Whole Shebang

*Group members: _________________________________________________________

*Rocket system name: ____________________________

*Mass of Rocket: _____________ kg

*Max Height (Part A): _______________m (measured from video)

EXTRA CREDIT: E-mail a video of your best rocket launch from Vernier Video Physics, with trajectory marked and graphs showing initial velocity, final velocity and max height for each part.  (10 bonus points for the highest launch in part A, 5 points for second highest)

Lab report: Cover page with all * items, one page per calculation (16), conclusions.  Include the name of the group member who completes each page on that page.
Part A:  Launch your rocket vertically and record total time from launch to landing then divide by 2 to find the TIME UP.  Try to launch consistently.

*TIME UP

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Time Up
	
	
	
	
	
	


This must be done in order, each one on a separate page.  Use your average time for each calculation

1. Detailed Diagram from Vertical Launch to Apogee  (one set without numerical values)

· All variables must be labeled but NO numerical values for any variables are needed: h (this is d), vi, vf, t (during flight), a (during flight), KEi, PEmax, a (during launch), F (during launch), Work (friction), t (during launch)

· All vector arrows must be drawn

2. Determining Launch Velocity using kinematics 

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the launch velocity must be shown 

· The Launch Velocity must be circled or boxed for easy identification 

3. Determining Maximum Height using kinematics 

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the maximum height must be shown 

· The maximum height must be circled or boxed for easy identification 

4. Determining the Kinetic Energy at take off

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the kinetic energy at launch must be shown 

· The kinetic energy must be circled or boxed for easy identification 

5. Determining Maximum Height using energy relationships 

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the maximum height must be shown 

· The maximum height must be circled or boxed for easy identification 

6. Determining the maximum Gravitational Potential Energy.

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the maximum gravitational potential energy attained during the flight must be shown 

· The maximum gravitational potential energy attained during the flight must be circled or boxed for easy identification 

7. Determining the Work done by Friction using data from your video and your previous calculations. NOTE:  This is the only section you will need data from your video to answer. If you have no video simply show HOW you would do it.
· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the work done by friction during the flight must be shown 

· The work done by friction during the flight must be circled or boxed for easy identification 

8. Determining the Acceleration during the launch 

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the acceleration during launch must be shown 

· The acceleration during launch must be circled or boxed for easy identification 

9. Determining the Force during launch 

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the force during launch must be shown 

· The force during launch must be circled or boxed for easy identification 

10. Determining the Time to launch using momentum relationships.

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the time during launch must be shown 

· The time during launch must be circled or boxed for easy identification 

Part B:  Launch your rocket at an angle NOT equal to 90( and record launch angle and total time from launch to landing then divide by 2 to find the TIME UP.  Try to launch consistently.
*ANGLE: __________________

*TIME UP

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Time Up
	
	
	
	
	
	


1. Detailed Diagram from Vertical Launch to Apogee  (one set without numerical values)

· All variables must be labeled but NO numerical values for any variables are needed: h (this is dy), vyi, vi, vtop, vx, t, a (during flight), r (this is dx)

· All vector arrows must be drawn

2. Determining the y component of the launch velocity  

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the y component of launch velocity must be shown 

· The y component of the Launch Velocity must be circled or boxed for easy identification 

3. Determining Launch Velocity 

· Equation to Use

· Vector diagram with labeled variables must be shown 

· Calculations (with units) to find the launch velocity must be shown 

· The Launch Velocity must be circled or boxed for easy identification 

4. Determining Maximum Height  

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the maximum height must be shown 

· The maximum height must be circled or boxed for easy identification 

5. Determining the x component of the Launch Velocity  

· Equation to Use

· Vector diagram with labeled variables must be shown 

· Calculations (with units) to find the x component of the launch velocity must be shown 

· The x component of the Launch Velocity must be circled or boxed for easy identification 

6. Determining Range  

· Equation to Use

· Diagram with labeled variables must be shown 

· Calculations (with units) to find the Range must be shown 

· The Range must be circled or boxed for easy identification 
Part C:  Conclusions

Each group member should submit a one paragraph conclusion discussing all 4 of the Rocket labs.
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