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1. (20 points) N-Channel JFET Voltage Divider Bias Design.
Consider the following voltage divider n-channel JFET. Consider the following transistor
parameters: IDSS = 12mA, Vp = −3.5V . Let R1 +R2 = 100kΩ. Design the circuit such
that the dc drain current is ID = 5mA and the dc drain-to-source voltage is VDS = 5V .

2





2. (25 points) Emitter-Follower Amplifier.
Consider the following emitter follower amplifier.

1. (5 points) Draw the small signal model for the amplifier..

2. (10 points) Determine the range of voltage gain Av if β is in the range 75 ≤ β ≤ 150.

3. (10 points) Determine the range of current gain Ai if β is in the range 75 ≤ β ≤ 150.
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3. (25 points) Two-Stage Amplifier.
Consider the two-stage amplifier circuit, with βDC = βac = 100 for both amplifiers.

1. (10 points) Determine the voltage gain Av2 for Q2.

2. (15 points) Determine the voltage gain Av1 for Q1.

3. (10 points) Find the overall voltage gain Av for the two-stage amplifier in dB.
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4. (30 points) Variable Gain Amplifier.
The amplifier shown below has a variable gain control, using a 100 Ω potentiometer for
RE with the wiper ac-grounded. As the potentiometer is adjusted, more or less of RE

is bypassed to ground, thus varying the gain. The total RE remains constant to dc,
keeping the bias fixed.

PROBLEMS ! 329

14. Determine the following ac values for the amplifier in Figure 6–52.

(a) Rin(base) (b) Rin (c) Av (d) Ai (e) Ap

15. Assume that a voltage source is driving the amplifier in Figure 6–52.
Determine the overall voltage gain by taking into account the attenuation in the base circuit,
and find the total output voltage (ac and dc). What is the phase relationship of the collector
signal voltage to the base signal voltage?

16. The amplifier in Figure 6–53 has a variable gain control, using a potentiometer for RE
with the wiper ac-grounded. As the potentiometer is adjusted, more or less of RE is bypassed to
ground, thus varying the gain. The total RE remains constant to dc, keeping the bias fixed.
Determine the maximum and minimum gains for this unloaded amplifier.

17. If a load resistance of is placed on the output of the amplifier in Figure 6–53, what are
the maximum and minimum gains?

18. Find the overall maximum voltage gain for the amplifier in Figure 6–53 with a load if it
is being driven by a source.300 kÆ
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19. Modify the schematic to show how you would “swamp out” the temperature effects of in
Figure 6–52 by making Re at least ten times larger than Keep the same total RE. How does
this affect the voltage gain?

Section 6–4 The Common-Collector Amplifier

20. Determine the exact voltage gain for the unloaded emitter-follower in Figure 6–54.

21. What is the total input resistance in Figure 6–54? What is the dc output voltage?

22. A load resistance is capacitively coupled to the emitter in Figure 6–54. In terms of signal
operation, the load appears in parallel with RE and reduces the effective emitter resistance.
How does this affect the voltage gain?

r¿e.
r¿e1. (10 points) Find the maximum and the minimum gains for this unloaded amplifier.

2. (10 points) If a load resistance of 600Ω is placed on the output of the amplifier,
what are the maximum and minimum gains?

3. (10 points) Find the overall maximum voltage gain for the amplifier with a 1kΩ
load if it is being driven by a 300kΩ source.
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Bonus (20 points)
Consider the following amplifier. Find Rin, Av, Ai, and Ap.

330 ! BJT AMPLIFIERS

23. In Problem 22, what value of RL will cause the voltage gain to drop to 0.9?

24. For the circuit in Figure 6–55, determine the following:

(a) Q1 and Q2 dc terminal voltages

(b) overall 

(c) for each transistor

(d) total input resistance

25. Find the overall current gain Ai in Figure 6–55.
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Section 6–5 The Common-Base Amplifier

26. What is the main disadvantage of the common-base amplifier compared to the common-emitter
and the emitter-follower amplifiers?

27. Find for the unloaded amplifier in Figure 6–56.

28. Match the following generalized characteristics with the appropriate amplifier configuration.

(a) Unity current gain, high voltage gain, very low input resistance

(b) High current gain, high voltage gain, low input resistance

(c) High current gain, unity voltage gain, high input resistance

Rin(emitter), Av, Ai, and Ap

Section 6–6 Multistage Amplifiers

29. Each of two cascaded amplifier stages has an What is the overall gain?

30. Each of three cascaded amplifier stages has a dB voltage gain of 10 dB. What is the overall
voltage gain in dB? What is the actual overall voltage gain?

Av = 20.

11




