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1. An amplifier has a voltage gain of 200 V/V and a current gain of 2000 A/A. Express the voltage,

current, and power gains in decibels. (10%)

2. For the circuit in Fig. 1,1 =100, Vg= —0.7V, find I, Iy, I¢, and V. (16%)
- 412V :

3. For the circuit in Fig. 2, let Vee= 12V, /=100 mA, and R, =100 (). If the output voltage is a
10-V-peak sinusoid, find the following: (a) the power delivered to the load; (b) the average

power drawn from the supplies; (¢) the power-conversion efficiency. Ignore the loss in (3 and R.
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. A BJT differential amplifier is biased from a 2-mA constant-current source and includes a 75-)
resistor in each emitier. The collectors are connected to Ve via 5-k{) resistors. A differential
input signal of 0.1 V 1s applied between the two bases. (a) Find the signal current in the emitters
(i.) and the signal voltage vz, for each BJT. (b) What is the total emitter current in each BJT? (¢)
What 1s the signal voltage at each collector? Assume o = 1. (d) What is the voltage gain realized
when the output is taken between the two collectors? Assuming the circuit is operating at room

temperature. (20%)

Assuming the op amp to be ideal, it is required to design the circuit shown in Fig. 3 to
1mplement a current amplifier with gain i;/i; = 30 A/A. (a) Find the required value for R. (b) If
Ry =1 kQland the op amp operates in an ideal manner so long as vp is in the range 12 V.
What range of iy is possible? (c) What is the input resistance of the current amplifier? If the
amplifier 1s fed with a current source having a current of 1 mA and a source resistance of 10 k
(1, find 7. (20%)
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The circuit in Fig. 4 is required to provide a three-segment approximation to the nonlinear i-v
characteristic, i = 0.1 v, where v is the voltage in volts and 7 is the current in milliamperes.
Find the values of R;, R, and R; such that the approximation is perfectatv=2V,4 V,and 8 V.
Calculate the error in current value at v=3V, 5V, 7V, and 10 V. Assume ideal diodes. (22%)

i

O

+ R"’ R3
v R,

; | T3V --E—-?V

Fig. 4

[E2H 2 H)



