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1. Fig. 1 shows a circuit that provides an output voltage v, whose value can be varied by
turning the wiper of the 100 kQ potentiometer. (a) Find the range over which v, can be
varied. (b) If the potentiometer is a “20-turn” device, find the change in v, corresponding

to each turn of the pot. (5%, 5%)
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2. For the bridge rectifier circuit of Fig. 2, the input is a sinusoidal signal vy(t) with a peak
voltage Vs and the diode has a constant voltage drop Vp. Please derive (a) the average (or
dc component) of the output voltage v,(t) (b) the peak diode current and (c) the peak
inverse voltage (PIV). (5%, 5%, 5%)
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Fig. 2

A discrete MOSFET common-source amplifier, shown in Fig. 3, has Rj;=2 MCQ, gm=4
mA/V, r=100 kQ, Rp=10 kQ, Cg=2 pF, and Cg=0.5 pF. The amplifier is fed from a
voltage source with an internal resistance R4ie=500 kQ and is connected to a 10 kQ load.
Find (a) the overall midband gain 4y (b) the upper 3-dB frequency fu. (5%, 10%)
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- In the circuit shown in Fig. 4, the transistor has a £ of 200. (a)What is the dc voltage at the
collector? Find the input resistance (b) Ry, (¢) Ri, and (d) the overall voltage gain. (5%,
5%, 5%, 5%)
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- For the Darlington voltage follower in Fig. 5, please derive (a) Ri (b) Rouw and (c) vo/vsig
(5%, 5%, 10%)
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Fig. 5

6. For the circuit of Fig. 6, use the feedback method to find (a) the voltage gain vy/v, (b) the

input resistance Rj, and (c) the output resistance Roy. The op amp has open-loop gain u =
10° V/V, Rig=100 kQ, and r;=1 kQ. (10%, 5%, 5%)
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