ECE 232 - Circuits and Systems IT

Test 3

Please provide clear and complete answers. Don’t forget to specify the units of measure!

Consider the circuit in the figure below.
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1. (2 points) Calculate the transfer function between i,(t) and i(¢) and the corresponding
impulse response.

2. (2 points) Assume that the input i,(¢) is a rectangle of height 1/2 and duration 1/4
seconds. Calculate the current i(¢) for all 0 < ¢ < 1/4 using the convolution integral.

3. (2 points) Continue the point above by calculating i(t) for all ¢ > 1/4.

4. (2 point) Plot the resulting i(¢) for all ¢ >0.

5. (2 points) If the input is i,(t) = (2 + 2 cos(0.5¢))u(t) A, what is the output i(¢) in steady
state?

Sol.: 1. By the current division rule, we get
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The impulse response is then

2. For 0 <t <1/4, we have



3. For t > 1/4, we have
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5. We have
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and so, in the steady-state regime, we can write

i(t) = (2 + V2 cos(0.5t — %))u(t).



