01/07/03

NEEP 602 -- Engineering Problem Solving II

Homework 1

1. The Inverted Pendulum (10 points)


Consider an inverted pendulum connected to a fixed point by a spring, as shown in the figure below.
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The governing equation, including damping and an applied moment, for this system is:


Here c is the damping coefficient, M is the applied moment about the hinge, and ( is the ratio of the unstretched spring length to L. 

a) Solve this system for (=1.7, (=0.5, (=0.25, and

and compare to solution to (=sin(t).The initial conditions should be ((0)=0 and d(/dt(0)=1 and you should run the simulation for at least 50 seconds.

b) Repeat this problem using a higher tolerance. To set a higher tolerance in Matlab, use commands of this type:


options = odeset('RelTol',1e-6,'AbsTol',1e-6);

[t w]=ode45('rkfunc', time, init, options);
c) Repeat one more time for P=sin(2t).

2. Slingshotting around Jupiter (20 points)

Create a Matlab model which simulates a space probe (you choose the mass) using the intrinsic momentum of Jupiter to gain momentum on it’s way to study another planet. Use realistic values for the masses and velocities of the probe and of Jupiter.
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