Homework Set #1 (ECE743)
1. Problem Statement and Objective: For the system given below:
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where: Lp = 0.1 H, Ls = 0.2 H, Rp = 1 (, Rs = 2 (, R1 = 1 (, Mi = 0.1 H, 

            C = 1 (F, and V = 10 V (Step Input)
1). Write the differential equations for the system.

2). Derive the state-space model for the system.

3). Use trapezoidal integration and compute the dynamic response of i1, i2, and Vc and plot the results on the same page (Use Matlab)
4). Use Simulink and repeat step 3).
5). Consider the case when Mi is nonlinear and is given by:

                                      Mi = 0.1 H, if iexe < 4 amps

                                      Mi = 0.1/(1+iexe2) + 0.0001 H, if iexe > 4 amps

       a) Use Matlab and repeat step 3), and then plot i1, i2, Vc, and Mi
             b) Use Simulink and repeat step 3), and then plot i1, i2, Vc, and Mi
The objective of this computer problem is to introduce numerical and computer simulation methods used for obtaining the dynamic response from the state-space model of a nonlinear system.
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