Math, Python, Vpython or Sage, Programming Projects 

Students will do projects 1 or 2 for 40 points and then choose two of any other projects for 30 points each. Extra credit will be given to projects chosen  by the fewest number of students.

1. Make a randomizable self grading Calculus quiz chosen from multiple choice questions taken from released AP exams.

2. Make a Tutorial that guides a student through a strategy  for a released AP exam question.

( no more than three students per class will do the same strategy).

3. Given a slider x-value find and plot the equation of the line tangent to a given curve f(x) together with the function f(x).

4. For any input of the form dy/dx = f(x)g(y) and point (a,b), write a program that will plot the slope field together with the curve for the particular solution. Use sage/maxima to integrate then print the algebraic form of the  algebraic form of the particular solution.

5. (bc) Given an O.D.E with initial condition use Euler's method to plot its particular solution on top of its slope field.

6. Randomize the elevation and downward speed of a rocket close to the surface of the earth, fire thrusters for a certain time interval that will allow the rocket to land safely.

7. A rocket of given mass  Mo is fired from the surface of a planet. Its engines provide a thrust of Ve dm/dt for a duration Dt and then it continues to rise because of its engine out initial velocity. Randomize Mo and a maximum  altitude. Ask for the thrust that will reach the target maximum altitude. Animate the process and celebrate success. (add Drag friction for extra credit)

8. Given the height and coefficient of restitution for a bouncing ball plot the position vs time, distance vs time, and velocity vs time curves. Plot the maximum height vs time curve and find a function that will fit this curve. Find a function that will fit the position vs time curve and plot it together with the bouncing ball data. Differentiate this function and plot it on top of the velocity vs time curve. Print out the total distance the ball travels.

9. Make a program to simulate a mass spec: Input mass, charge, speed, magnetic field strength then animate the path of the charged particle traveling through the magnetic field. Print the diameter of the path.

10. Make a program that will simulate an Atwood or modified at wood machine.

11. Make a program that will simulate the firing of a projectile from a randomly generated position to hit a randomly generated target. Ask for the initial velocity to hit the target. Celebrate success.

12. Create an aid for solving chemistry equilibrium problems of the form nA+mB → pC+qD . Use @interact, make sliders or input boxes for n,m,p,q, [A]o, [B]o, [C]o, and [D]o. Ask for the equilibrium constant Keq. Display the filled in I.C.E. Chart.

13. Create an aid for solving chemistry rate problems of the form nA+mB → pC+q by the method of initial rates. Use @interact, make sliders or input boxes for n,m,p,q, [A]o, [B]o, [C]o, and [D]0. Make a chart to fill in the initial rates with concentrations. Print out the order of the reactions. Plot the concentration vs time curves for reactants and products.

14.  Create a qualitative analysis aid to assist with AP chemistry lab #14 (see web site AP Chem labs).

15.  Create a program to simulate the predator- prey chases described in class.

