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ROSE-HULMAN INSTITUTE OF TECHNOLOGY ; . 2
ECE 205 Dynamical Systems Spring 2010 - 2011

Homework 2
First- and Second-Order Circuits

Reading: Chapter 1, 2 and 3 of Course Notes
Complete the following problems on engineering paper using the problem solving format and
submit the assignment at the beginning of class.

Chapter 2, Problem 2.7 from the Course Notes

Chapter 2, Problem 2.8 from the Course Notes

Chapter 2, Problem 2.9 from the Course Notes

1.
2.
3
4, Chapter 3, Problem 3.1 from the Course Notes
5 Chapter 3, Problem 3.2 from the Course Notes
6

For the following circuit, find an expression for v(t) for t > 0.

20 kQ

40V C_D 60 kO

Scrambled answers: 50 ms, 30 V

7. For the following circuit,

a. Find the governing differential equation in standard form.
b. Use the equation to state the static gain, natural frequency and damping ratio.

R1C1+R3C;

Scrambled answers: 1,
JR1C1R2C; 2,/R1C1R,C,
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8. PreLab/Matlab/Simulink Problem

One of the standard forms for a second order system is
§(t) +28e,y(t) + @, y(t) = g Kx(t)

where ¢ is the damping ratio, @, is the natural frequency, and K is the static gain. Use this form
of the standard second order system in the remainder of this problem.

We want to simulate a system described by this differential equation using a Matlab driver. Just
as you did for a first order system, you need to solve for the highest power derivative (as a
function of the input and lower power derivatives). If you then take ¥ (t) and run it though an

integrator you will get y(t) and if you run this though an integrator you will get y(t) . Hence you

will need two integrators and two feedback loops and one input into your summing block (click
on the summing block and modify it to get three inputs). You may need to click on the gain
block and then choose flip block to get the correct direction.

e We want to look at the step response, so the input to your system should be a step. The
amplitude of the step should be controlled by the Matlab program, the length of the
simulation should be controlled by the Matlab program, and the step should start at time
zero.

e Your Simulink file should only contain variables (static gain, natural frequency, damping
ratio, amplitude of the step, length of the simulation)

e Plot the transient output of the system and the steady state output KA on the same graph.

e If you use the parameters £ =0.1, , =20, K=2, A=1,and Tf =3 (final simulation

time), you should get results like that shown on the next page. Print out your figure, your
Matlab code, and your Simulink model and turn them in.
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