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Homework 2, Linear Systems, Fall 2008

When turn in your homework, please write down: T ¥ =t %], ¥ ¢, 55, it p
Assigned: 10/15/08, Due on 10/29/08
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(The RLRC circuit) 30 points
Consider the RLRC circuit discussed in Problem 1 of HW1,
and use the values: Ry =2, R> = 10,L = 0.5,C = 1.

la Find the analytical solution of the system,
that is, x(t) =7.

1b Given the initial conditions x(0) = [0,0]", and the input,
u(t) = 1, find the numerical soltion of the system by using
(1) direct computation, (2) the STEP function, (3) the
ODE45 funtion. Show the result by plotting the values
of state versus time and discuss what are shown in the
plots.

1c Given the different initial conditions x(0) = [1,—-1]T, and
the input, u(t) = a*xsin(bxt), find the numerical soltion
of the system by using (1) direct computation, (2) the
ODEA45 funtion. You need to try different values of a and
b. Show the result by plotting the values of state versus
time and discuss the result shown in the plots.

(The bicycle-rider system) 20 points
Consider the bicycle-rider system in Problem 6 of HW1, and
the following specifications are used for the system.

Weight of vehicle myg | 136.0 N
Weight of human mpg | 9.11 N
Height of center of gravity of vehicle hy 0.334 m
Height of center of gravity of human hy, 0.465 m
Moment of inertia of vehicle I, 2.25 kgm?=
Moment of inertia of human I 0.201 kgm?
Wheel base L 0.665 m
Longitudinal distance L, 0.313 m
Rider’s distance h 0.08 m
Forward speed 1% 1 m/s
Length l 0.7 m
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Assume that the inputs are constant or sinusoidal functions,
that is, w; = a; or u; = a; * sin(bit + ¢;).

You may choose different values of a;, b;, c; and try to simulate
the system. Plot the numerical result and explain your plots.



