ECE 301

Fall Semester, 2002

HW Set #10

Due: November 7, 2002
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Use engineering paper.  Work only on one side of the paper.  Use this sheet as your cover sheet, placed on top of your work and stapled in the top left-hand corner.  Number the problems at the top of the page, in the center of the sheet.  Do neat work.  Underline your answers.  Show how you got your equations.  Be sure to show how you got your answers.      This is a major homework set.  Each problem counts 50 points.

10.1 You are given the circuit below.  The switch s1 has been closed for a very long 

time.  At t = 0, the switch is opened.  

(a) Find iL(0-).

(b) Find vc(0-).

(c) Find the 2nd order differential equation in vc(t) for the circuit for t>0.

(d) Give the characteristic equation for the differential equation of part (c).  Give

the roots of the differential equations.  Which of the following characterizes 

the roots? (i) overdamped, (ii) critically damped, (iii) underdamped.

(e) Solve for vc(t).

(f) Use MATLAB to plot vc(t) ;   0
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                          Figure 10.1:  Circuit for problem 10.1.

10.2 You are given the following circuit.  All initial conditions are zero.

(a) Develop the differential equation for the circuit that will give the solution for vc(t).

(b) What is the characteristic equation?  Is the response for vc(t) (i) overdamped, 

critically damped, (iii) overdamped?.

(c) Compare the differential equation in (a) with the standard form given in the notes:
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(d) Using the notes of Lesson 15, give the expression for vc(t) when vs(t) = u(t), a unit step.

(e) Using Equations 15.21 and 15.22 of the notes for Lesson 15, find tp (time to first peak)

and percent overshoot for the step response of vc(t).

(f) Sketch the waveform for vc(t) incorporating the information of  part (e).

(g) Use MATLAB to plot vc(t).  Compare to your sketch of part (f).
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