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University of Toronto

Department of Electrical & Computer Engineering
ECE212F - Circuit Theory
Quiz 2 — November 6, 2002, 6:30-7:30 PM

Instructions: Non-programmable calculators allowed. No other aids. Answer in the space
provided on these sheets. The back sides of these sheets can be used as well. For full marks (25)
you must show methods, state UNITS and compute numerical answers when requested. Please
write in pen, NOT IN PENCIL! Quizzes written in pencil can not be considered for mark

revision.

1. Sinusoidal Steady State. In the circuit below R;=1kQ2, R,=1.5kQ, L;=200mH,

L,=300mH, and C=0.4pF.
(a) Transform the circuit into phasor domain. (2 marks)
(b) Use the node-voltage or mesh-current method to find the phasor voltage between
terminals a and b for Z; =0 (open circuit). (6 marks)
(¢) Use your result from part (b) to find the Thevenin equivalent circuit seen by the load,

between terminals a and b. (2 marks)

(d) For a load impedance consisting of a 5002 resistor in series with a 50mH inductor,
calculate the load current i (t). (2 marks)
(e) For a load impedance consisting of a 500€ resistor in parallel with a 0.2uF capacitor,
calculate the load current i (t). (2 marks)
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2. RLC cireuit. In the circuit below R=1kQ, L.=0.5H, and C=10nF. The switch has been in
position A for a long time when it is switched to position B at t=0.

(a) Find the initial and final values for the voltage v.(t) and the current #(t). (2 marks)

(b) Derive a differential equation in v.(t) for t=0 and write down its characteristic equation.
(3 marks)

(¢) Find the natural and forced responses, solve the equations from part (b) to find v.(t) and
i(t), and sketch v(t) for 0. (5 marks)

(d) Is the circuit over-, under-, or critically damped? Explain your answer. (1 mark)
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