COLLEGE OF MENOMINEE NATION

Instructor Syllabus
Course Name:   Mathematics of Rockets (special topics)
Course # & Section:  MAT299-99

Number of Credits:
3
Semester and year:  
Spring 2008
Class Time:  noon-3PM





Class Days:
Friday





Room Number:  GB219 (Computer Lab)
Course Pre-reqs:  permission of instructor
Instructor:  Erin Thomas

Phone:  extension 3091 


 Email:  ethomas@menominee.edu
Office Location:  Green Bay faculty suite 
Office Hours:  Tues., Thurs., Fri. 11AM-noon
Catalog Course Description:  

Mathematics of Rockets is a special topics course designed to support rocket competitions like the Wisconsin Space Grant Consortium Student Rocket Competition.  Students go through the hands-on process of designing, building and launching their own rocket in teams.  Topics covered include basic math (fractions, signed numbers, exponents, order of operations); measurement, units, scale and modeling of actual rockets (including unit conversions);  budgeting using spreadsheets  (record keeping, formulas, and estimation as well as writing a budget proposal);  symmetry in rocketry, construction of parachutes (area formulas and estimation, scale models, and properties of parachutes);  properties and parts of different rockets;  and relevant applications of Physics (projectile motion properties and formulas, force, impulse, momentum and air-resistance).  

Required Supplies:  
Access to a computer with Rocksim 8 (Available at CMN)
3-Ring Binder with looseleaf
Recommended Texts:
Handbook of Model Rocketry (NAR Official Handbook)

G. Harry Stine, Bill Stine

ISBN:  0-471-47242-5

Course websites: 
WSGC Rocket Competition:  www.uwgb.edu/wsgc/students/sr.asp
NAR Safety Guidelines:  http://www.nar.org/NARmrsc.html
5-Clans Rocket Team:  http://www.menominee.edu/RocketWebsite/5clans/home.htm
General Education Objectives: 
1. Analytical Abilities/ Critical Thinking/ Level 6

2. Analytical Abilities/ Problem Solving/ Level 6

3. Communication/ Written/ Level 2
4. Communication/ Spoken/ Level 2

5. Communication/ Multi-media/ Level 2

6. Human Experience/ Leadership/ Level 3
WSGC Competition Objectives/Guidelines:
The object of this year’s competition is to fly a rocket that deploys a Ground Excursion Vehicle (GEV).  To have a successful flight, the rocket must exceed a minimum altitude of 500 ft., but must not exceed an altitude of greater than 800 ft.  It must land safely and either after landing or during descent, it must safely deploy a GEV.  The winner of the competition flight will be the team whose rocket completes a successful flight and whose GEV is the farthest from where it first settled on the ground after 5 minutes following touchdown.  The distance will be measured along a straight line from the closest edge of the GEV to where the Flight Official marks the sight of where the GEV first settled on the ground.  Flight Officials will start the 5 minute timing period when they see touchdown of the GEV or the compartment containing the GEV.  All components must be recovered safely and intact, under an operating parachute(s). Other parameters include:
	Minimum altitude:
	500 ft

	Maximum altitude”
	800 ft

	Equipment provided by WSGC:
	One motor selected by each team from the following list:

I-284, J-350, or K-550

Flight recorder inserted at time of launch

1.8 in. dia x 7.0 in. 3.0 oz

(measures acceleration & altitude vs. time)


*It is recommended that each team purchase its own flight recorder (altimeter) for the purpose of timeliness of launching.
Course Learning Outcomes:  

1. Apply basic mathematical operations including the rules of exponents and fractions.

2. Use measurement techniques to simulate a rocket with Rocksim 8 software including the use of unit conversion.

3. Apply the use of symmetry and craftsmanship in the construction of the rocket and parachute.

4. Plan, manage and evaluate a budget for your rocket using Excel and estimation techniques.

5. Calculate the area of fabric needed to construct a parachute using formulas and estimation.

6. Predict the path of the rocket’s flight using Physics and simulation software.

7. Explain the application of important physical quantities in rocket flight including air resistance, force, thrust, impulse, momentum, and energy.
8. Compare predictions and calculations with actual results and explain any differences.

9. Present predictions, comparisons and explanations in written and oral contexts.

10.  Fulfill a defined leadership role in the successful construction and launch of a rocket according to the competition guidelines.
Assessment Activities & Methods:
WSGC Competition Parameters:

The total score for each student team will be based on several parameters:
	Design report (provided three weeks prior to launch)
	25%

	Presentation of design report, safety inspection 
	15%

	Flight performance
	45%

	Predicted vs. actual results from on-board accelerometer
	15%


Design reports (including budget) will be judged by a panel of aerospace experts drawn from both industry and academia (parameters of this report will be provided to participating teams upon selection). Students will also be required to give an oral presentation of their design report the day of the launch, including their predicted results for the accelerometer, and submit their rocket for a safety inspection. Determination of the score for flight performance will include the safe and successful release and traverse of the roving vehicle, staying within altitude requirements, and the safe function and recovery of all flight equipment. Subsequent to the flight, students will provide actual accelerometer results gathered in-flight for comparison to predicted results.
More specific engineering parameters will be addressed once the teams are selected. 
Course Assessments and Grading:

Midterm Exam

20%

Final Class Report

20%

Team Role


20%

Mathematics Problems
20%

Grading Policy:  

A     90-100%
BC    75-80%


D    60-65%

F    Below 60%

AB   85-90%

C       70-75%


F     Below 60%

I     Incomplete

B      80-85%
CD    65-70%





W   Withdrew
Attendance Policy:  Attendance is crucial to the completion of the math packets as well as fulfillment of your team role.  It is the responsibility of the student to notify both the instructor and team members of an absence.
Class Participation:  During each session, students are expected to be working according to their given team role.  If a student is not able to perform their role due to attendance or other factors, their role may be given to another student for the purpose of project completion.  Any arrangements made in this case must be made at the discretion of both the instructor and team members.
Late work:  It is the responsibility of the student to notify both the instructor and team members of any work that is not completed on time.  Arrangements will be made at the discretion of the instructor.
Class Cancellation by Instructor: Notification of class cancellations will be posted on campus.  If no announcement/posting is made, students should remain for 10 minutes after class is scheduled to begin.

Lab Rules/Safety:  The use and construction of rockets must be done under strict safety procedures and precautions.  

1. Stick to the role assigned to you by your team and you should have no problem.  

2. Refer questions to the safety officers and instructor.
3. The signing of all required waivers is a prerequisite to continuing in the course.

4. Don’t do anything you don’t feel comfortable doing.

5. Do not launch any rocket outside of designated launch sites or without consent of NRA officials and team safety officers.

6. Follow the NAR safety guidelines: http://www.nar.org/NARmrsc.html
Model Rocket Safety Code

1. Materials. I will use only lightweight, non-metal parts for the nose, body, and fins of my rocket. 

2. Motors. I will use only certified, commercially-made model rocket motors, and will not tamper with these motors or use them for any purposes except those recommended by the manufacturer. 

3. Ignition System. I will launch my rockets with an electrical launch system and electrical motor igniters. My launch system will have a safety interlock in series with the launch switch, and will use a launch switch that returns to the "off" position when released. 

4. Misfires. If my rocket does not launch when I press the button of my electrical launch system, I will remove the launcher's safety interlock or disconnect its battery, and will wait 60 seconds after the last launch attempt before allowing anyone to approach the rocket. 

5. Launch Safety. I will use a countdown before launch, and will ensure that everyone is paying attention and is a safe distance of at least 15 feet away when I launch rockets with D motors or smaller, and 30 feet when I launch larger rockets. If I am uncertain about the safety or stability of an untested rocket, I will check the stability before flight and will fly it only after warning spectators and clearing them away to a safe distance. 

6. Launcher. I will launch my rocket from a launch rod, tower, or rail that is pointed to within 30 degrees of the vertical to ensure that the rocket flies nearly straight up, and I will use a blast deflector to prevent the motor's exhaust from hitting the ground. To prevent accidental eye injury, I will place launchers so that the end of the launch rod is above eye level or will cap the end of the rod when it is not in use. 

7. Size. My model rocket will not weigh more than 1,500 grams (53 ounces) at liftoff and will not contain more than 125 grams (4.4 ounces) of propellant or 320 N-sec (71.9 pound-seconds) of total impulse. If my model rocket weighs more than one pound (453 grams) at liftoff or has more than four ounces (113 grams) of propellant, I will check and comply with Federal Aviation Administration regulations before flying. 

8. Flight Safety. I will not launch my rocket at targets, into clouds, or near airplanes, and will not put any flammable or explosive payload in my rocket. 

9. Launch Site. I will launch my rocket outdoors, in an open area at least as large as shown in the accompanying table, and in safe weather conditions with wind speeds no greater than 20 miles per hour. I will ensure that there is no dry grass close to the launch pad, and that the launch site does not present risk of grass fires. 

10. Recovery System. I will use a recovery system such as a streamer or parachute in my rocket so that it returns safely and undamaged and can be flown again, and I will use only flame-resistant or fireproof recovery system wadding in my rocket. 

11. Recovery Safety. I will not attempt to recover my rocket from power lines, tall trees, or other dangerous places. 

	LAUNCH SITE DIMENSIONS

	Installed Total Impulse (N-sec)
	Equivalent Motor Type
	Minimum Site Dimensions (ft.)

	0.00--1.25
	1/4A, 1/2A
	50

	1.26--2.50
	A
	100

	2.51--5.00
	B
	200

	5.01--10.00
	C
	400

	10.01--20.00
	D
	500

	20.01--40.00
	E
	1,000

	40.01--80.00
	F
	1,000

	80.01--160.00
	G
	1,000

	160.01--320.00
	Two Gs
	1,500
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Classroom Conduct:  
Courtesy

Common sense

Cooperation

Assessment of Student Learning:  Students entering the College of Menominee Nation in the fall 2004 are required to successfully complete EDU295 as a requirement for graduation.  All continuing students are strongly encouraged to participate in the student portfolio process.  Samples of the artifacts of the general education objectives and program objectives should be saved in order to give the student selection options for the student general education portfolio.

ADA Statement:    Individuals who have any disability, either permanent or temporary, which might affect their ability to perform in this class are encouraged to inform the Disability Counselor in the Office of Disability Services, Room 101.  Adaptation of curriculum instruction, or assessments may be made as required to provide for equitable participation.

All students are encouraged to provide the instructor with suggestions or other forms of constructive feedback regarding the class.  Student can do this informally by speaking with the instructor, either in class or by appointment, and if the instructor is unavailable, to then arrange an appointment with the Dean of Instruction.  This can also be done formally by completing the evaluation form distributed at the end of the course.  If a student has a concern, issue, or question, the student must take responsibility to approach the instructor in a timely manner.

Class Cancellation Due to Inclement Weather or Building Closure: 

Closures resulting from severe weather conditions, natural disasters, or mechanical failure will be announced by the President or her designee.  Campus closing will be announced on WTCH-AM 960, WTCH, WIXX as well as Fox11 and Channel 2 TV stations.  When in doubt, call 715-799-5600 for a recorded message.  Notifications of class cancellations will be posted on campus.  If no announcement/posting is made, student should remain for 10 minutes after class is scheduled to begin.  
Academic Conduct:  Academic honesty is an absolute for the fulfillment of College of Menominee Nation mission and guiding principles.  Our students are proud of the work they do here and are committed to doing the best for their communities.  Their grades, certificates, and degrees are their record of that work.  These are used by prospective employers to make hiring decisions, by transfer colleges and universities to make admissions decisions, by funding organizations to determine eligibility for scholarships and other financial aid, and, most importantly, by family and other community members to express their pride in our students accomplishments.  Therefore, College of Menominee Nation will not tolerate any form of academic dishonesty.  See the Student Handbook for more information on “Academic Misconduct.”

Academic Alerts:   The academic alert form is used as a student retention tool at the College of Menominee Nation.  Instructors fill out forms to identify students at risk of not completing a course or identify problems.  This type of early intervention increases the opportunity for student success.

Academic alerts can be submitted at any time during the semester to the Dean of Student Services.  The forms are given to the student’s advisor for follow-up.  Follow-up comments are returned to the instructor.  

Computer Labs:  Students using the computer lab must adhere to the College of Menominee Nation policy.  Orientation for the computer lab is given during the first few weeks of each semester to help students get familiar with the lab equipment.  These sessions are held regularly at posted times.  All students are strongly recommended to attend.  See the Student Handbook for more information on “Computer Lab Policy.”
Incomplete Policy:  Requests for a grade of “incomplete” must be initiated by the student to the instructor.  Students may only request is at least 75% of course requirements have been met.
The above information and/or calendar in this course are subject to change.  If change is required, the change will be in writing and provided to each student.

Course Schedule/Semester Calendar:  
Adjustmets will be made at the discretion of the instructor to accommodate student needs.
	
	Mathematics Topic
	Class Project Activity
	Deadline

	1
	Basic Math Review

Fractions

Order of Operations
	· Expectations
· Project Guidelines

· Teams Chosen
	· Teams chosen
· Team leadership roles defined

	2
	Measurement/Units
	RockSim 8 Simulation
	rocket materials ordered

	3
	Simulation/Modeling
	RockSim 8 Simulation
	

	4
	Budgeting
Record keeping

Estimation 
	· rocket construction
· budget planning

· parachute construction
	· rocket simulation completed
· rocket construction begun

	5
	Budgeting
Spreadsheets

Calculations


	· rocket construction

· budget planning

· parachute construction
	

	6
	Budgeting
Proposals

Evaluation
	· rocket construction

· budget planning

· parachute construction
	

	7
	Symmetry
	· rocket construction

· budget planning

· parachute construction
	

	8
	Parachutes
Properties

Air resistance
	· rocket construction

· budget planning

· parachute construction
	Spring Break

	9
	Parachutes
Area

Estimation
	· rocket construction

· budget planning

· parachute construction
· Midterm Exam
	· *budget report completed 

· rockets prepared for testing

	10
	Projectile motion
	adjustments to rockets made
	*design report competed

	11
	Projectile motion
	adjustments to rockets made
	*safety report completed

	12
	
	Power Point presentations
	presentations prepared

	13
	
	participation in rocket launch
and rocket presentations
	· ***rockets launched***

(last week of April)

· *presentations given

	14
	Force, Thrust, Energy, Momentum, Impulse
	flight performance reports
	*flight performance report completed

	15
	
	Final Reports given
	

	16
	
	Final Reports given
	class ends
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