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Find the current io in the circuit in Figure Ql using nodal analysis. Note: V A and VB are the

voltages at the respective nodes. (11 marks)
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Figure Ql
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Q2.

(i) State Ihe princlple oJ superposition as applied to linear circuits.

(ii) Find the current i in the circuit in Figure Q2 by applying the technique of superposition.

(11 marks)
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Figure Q2.
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(i) Given the circuit in Figure Q3, determine the Thevenin equivalent circuit across the points A-B

(i.e., for the circuit to the left of A-B). Also draw the equivalent circuit that incluqes RL.

(ii) Determine the value of RL for maximum power transfer and calculate the maximum power

Q3.

transferred for that value; (11 marks)
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Figure Q3.

(Additional space is provided on the next page)
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Q4.

(i) For the given circuit in Figure Q4, determine the currents thro1.1gh the capacitor and the

inductor in the phasor notation (i.e., phasors Ic and IL).

(ii) Using these values, calculate the total current i(t) drawn from the source. (10 m~rks)

Figure Q4.
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A parallel RLC circuit with a voltage source has the following parameters:

R = 2kQ, L = 20mH and C = 150 ~F.

Q5.

(i)

(ii)

Draw the parallel circuit indicating the component values.

Determine resonant frequency wo,quality factor Q, and bana\vidth of the resonant circuit.

(iii) Given the supply voltage V s = 10 LO' , sketch a phasor diagram at resonant frequency roo

(9 marks)showing all the currents in the circuit.
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10 (1 + O.ljw )Q6. For the voltage transfer function Gy (jClJ) =
1 + jm) (1 + O.O2jm

(i)

(ii) Determine the comer frequencies (i.e., break points) of the transfer function.

the individual tenus.

(iv) On the same graphs, also draw the composite magnitude and composite phase Bode plots of

the transfer function. (14 marks)

(Graph sheets are provided on the next page)
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GraQh sheet for drawin2 individual and comnosite ma2nitude Bode plots
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Q7.

(i) Derive an expression for the current i(t) for t > O.

(ii)

current waveform.
(15 marks)

36V 12 V

Figure Q7.

(Additional space is provided on the next page)
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Q8. (i)

(ii)

equations for one period.

Using these equations calculate the RMS value of the current.

(12 marks)

Figure Q8.

(Additional space is provided on the next page)
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Q9. For the circuit in Figure Q9, calculate the average power dissipated in the 4 Q resistor. Also report

the average power dissipated in the capacitor.
(6 marks)

5,Q
vs(t) = 12 cos(314t+45°) V

50 JlF

Figure Q9.

'J-tJisli -?,"ou :J{appy :J{o[iaaysf



Department of Electronics ELEC 2501 Final Exam 2002 Page 15



~.~ ...

CarlatUJl Department of Electronics ELEC 2501 Final Exam 2002 Page 16

Additional space for calculations (if needed) Question number




