Test 1203 T1 2020 SOLUTIONS

Q1. Norton Equivalent Circuit [8 marks]

Find the Norton equivalent circuit at terminals (a, b) of the circuit shown here.
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Figure P3.74 Circuit for Problems 3.74 and 3.75.
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Solution yields:
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Hence,

V=095TV.
I.= v_ 1.20, = 237 1.2 (w) =0.217 A.
Vie 2
= =027 72
Hence, Norton equivalent is:
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(1 mark for label the original circuit. 1 mark for KCL @ V1. 1 mark for KCL@ V2. 1 mark for
lo. 1 mark for getting Vth. 1 mark for getting Isc. 1 mark for getting Rth. 1 mark for
drawing final Norton circuit.)

Q2. Op-amp resistive + integrator [12 marks]

(a) Find the voltage at each of the three op-amp outputs, Vi, V2 and V3, in the circuit
below. You must name each of the op-amp amplifiers. [6 marks]
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(a) Show (steps by steps) that the op-amp circuit below (in which R =10 k and C = 20 uF)

. . . . d
simulates the differential equation d—: + 5v = 10v;.

Solution: We recognize the first stage as an inverting differentiator and the other
three as inverting amplifiers. The relationships are:
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which is the differential equation given in the problem statement.

(1 mark for naming the op-amp amplifier. 1 mark each for V1, V2, V3, V4 and final
conclusion)

Q3. RL Response [10 marks]

t=0
Rs
(i ,
 Vbatt 70-9- Rw
C— 1.8V Vi) §Rload
23mH L - s
[
L

|. induchor sppears as « shal:

b 90//éBD ’-ZS-V

x/S =

+
1.5V o
T\ °  mofesorse

(1 mark for drawing circuit, 1 mark for finding voltage)
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(1 mark for time constant. 1 mark for correct curve pattern. 1 mark for labelling.)

Q4. Essay on something [10 marks]



