Math 21-126

Homework 5 (Maple)
Name (Please Print): ____________________________________

Section (A:10:30am, B:11:30am, C:12:30pm):  ___________ 

Note:  This homework must be completed using the Excel program. Please print out  your solutions to the assignments directly from the program, staple it to this question sheet and return it to me on 03/17. Make sure you address all the questions that have been asked here. Also, make sure that the printout is readable and neat. Poor printouts will not be accepted. Emailed assignments will not be accepted.

1. For a system of forced oscillation, suppose there is no damping; the differential equation governing such a system is 

M x’’(t) + K x(t) = A cos(b t)


 where M is the mass, K is the spring constant and A and b are positive constants.

Find the general solution to this equation.

2. Consider a specific example of the above system where M=1, K=1, A=0.5 and b=0.8. Also consider the initial conditions: x(0)=0 and x’(0)=0. Find the solution x(t) and plot it as a function of time. 

3. For a system with forced oscillation, but without damping, if the driving frequency is equal to the natural frequency, such as for:

 X’’(t) + X(t) = 0.5 cos(t), X(0)=0 and X’(0)=0,

find the solution, X(t) and make a plot. Comment on any interesting features of your solution. What is  Resonance ? How does the solution to your problem here relate to resonance ?

4. Consider the Van der Pole equation given by:

X’’(t) –m(1-x2) X’(t) + X(t) = 0

Choosing m=1, solve this equation in Maple for the three cases of the initial conditions:

(a) X(0)=0, X’(0)=0,  (b) X(0)=0, X’(0)=4,  (c) X(0)=4, X’(0)=0. For each of these three cases, find the solution to the differential equation and plot X(t) against time. Does the solution change with the changing initial conditions ? 
