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1. (a) Sketch v, versus time for the circuit in Figure P1. The input is a sine wave
given by v; = 20 sin @t V. Assume diode is idea (¥, = 0). (b) Determine the

rms value of the output voltage. (10%, each item 5%)

P1

2. A source-follower circuit with a saturated load is shown in Figure P2. The
transistor parameters are Vryp =1V, K,p= 0.9 mA/V ? for Mp, and Vypyp =1

V, K. =0.1 mA/V? for M;. Assume 1 = 0 for both transistors. Let Vpp =

10 V. () Determine Vg such that the quiescent value of vpsis 4 V. (b)
Calculate the output resistance Ro. (¢) Calculate the small-signal voltage gain
for R= (30%, each item 10%)



3. For each transistor in Figure P3, the parameters are 4 = 100and V= 10°
V. (a) Determine the Q-point values for both Oy and @,. (b) Determine the

overall small-signal voltage gain 4, = v,/%; . (¢) Determine the input and

output resistances R, and R,. (30%, each item 10%)
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4. (a) Consider the ideal op-amp circuit shown in Figure P4. Determine the

voltage gains 4,1 = vp1/vrand 4, = vg,/v;. What is the relationship between
vor and vp,? (b) For Ry = 60 kQ , R, =20 kQ , and R = 50 k€ , determine vy

and vy, for ;= —0.50 V. (c) Determine (vp; — v/ for vy =+0.3 V.

(15%, each item 5%)

5. Consider the emitter-follower amplifier shown in Figure P5. An average
power of 0.5 W is to be delivered to a load of Ry = 8. (a) What are the peak

values of ac (sine wave) output voltage and ac load current? (b) The
minimum collector current occurs when Vo reaches the maximum negative
value. If the minimum collector current is to be 10 percent of Ip, determine
Ip. (Use the results of part (2).) (¢) Using the results of part (b), calculate
the power conversion efficiency. (15%, each item 5%)
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