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Background

The following describes the computing plan for Engineering Dynamics (MAE 208). MAE 208 is offered to about 300 students each year, most of whom are mechanical engineering (ME) and aerospace engineering (AE) majors.  MAE 208 is required in ME and AE and is prerequisite to advanced dynamics, vibration, and control. Computing is important in MAE 208 because it serves as the backdrop for numerical analysis and design. Through computing, students can learn how to formulate a larger variety of problems than is possible with traditional analysis and they can conduct parametric studies and therefore solve design problems.   
Specific Plan

It is assumed in this computing plan that our students are familiar with MATLAB. This means that they have some proficiency with simple programming, manipulating arrays, and graphing. The objective of the computing plan is to:

· Reinforce proficiency

· Introduce basic elements of design           
The specific plan is to introduce 2 out-of-class computing problems. The problems are worth 15 homework problems. There are a total of 100 homework problems in the class worth 10% of the grade and the computing problems constitute 15% of the homework.   

The effectiveness of the computing plan can be evaluated by examining the grades received in the computing problems.  When the computing problems are being graded, the break down in the grading will determine: 

a) Did the student demonstrate proficiency? 

b) Did the student demonstrate knowledge of design elements? 

APPENDIX – Computing Problems in MAE 208
Computing Problem 1 (value = 5 hw)
A regulation basketball hoop has a radius of R = 9.3125 in, is H = 10 ft above the court and L = 13.75 ft from the foul line. A regulation basketball’s circumference is C = 29.75 inches. A basketball player releases the ball at the foul line, 7 ft above the court. Find the optimum initial speed and the corresponding initial angle of the shot. 

You will need to sweep through different solutions and find the one that has the lowest initial speed. Write a program that calculates, in a loop, initial speeds from initial angles. Also, make sure that the ball does not hit the rim. Graph the initial speeds versus the initial angles. 

How to Hand in the Work 

Cover sheet (1 page): Gives problem statement, optimized parameters, and graph.   

Discussion sheet (1 page): Describes the strategy used for the optimization, the organization of the computer program, and any algorithms (optional).  

Appendix (no page limit): Documented MATLAB program

Computing Problem 2 (value = 10 hw)
For preliminary design, a bungee is modeled as a vertical 2 degree-of-freedom system consisting of 2 point masses connected from a platform 70 ft above the ground by two light springs and two light dampers. The top mass weighs mA = 25 lb and the bottom mass (which includes the tourist) weighs mB = 175 lb. The unstretched lengths of the springs are each 10 ft. The coordinates of the masses from their unstretched positions are yA and yB, positive downward.  

Select spring constants kA and kB and damping constants cA and cB that produce a “best” performance. The best performance is defined in terms of yB(t) as follows:

1) The peak value of yB, denoted by ymax, is between 40.75 ft and 50.00 ft.

2) The time of the peak value, denoted by tmin, should be minimal.

3) The rebound position, denoted by R, should be minimal. The rebound position is the maximum distance to the ground after tmin. 

4) The equilibrium position E of yB should be as close to the ground as possible.

The different goals are competing so no one answer is correct.        

How to Hand in the Work 

Cover sheet (1 page): Gives optimized parameters (kA and kB in lb/ft, and cA and cB in lb·s/ft), the optimized performance parameters (tmin in s, R in ft, and E in ft), and the graph of yB(t).  

Discussion sheet (1 page): Describe the strategy used for the optimization, the organization of the computer program, and any algorithms (optional).  

Appendix (no page limit): Documented MATLAB program 
