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1. The circuit in Fig. 1 utilizes an ideal op amp (20%)
(a) Find Il, Iz, ]3, ]L, and Vx.
(b) If Vo is not to be lower than -13 V, find the maximum allowed value for Ry.
(c) If R is varied in the range 1009 to 1 kQ, what is the corresponding change
in i, and in Vo ?

2. In the Fig. 2, Design a diode voltage regulator to supply 1.5V to a 1.5 kQ load.
Use two diodes specified to have a 0.7V drop at a current of 1mA. The diodes
are to be connected to a +5V supply through a resistor R. Specify the value for
R. (a)What is the diode current with the load connected? (b)What is the increase
resulting in the output voltage when the load is disconnected? (c)What change
results if the load resistance is reduced to 1kQ? (Hint: Use the small-signal diode
model to calculate all changes in output voltage.) (20%)

3. The MOSFET in Fig. 3 has Vi=0.4V, kq'=500uA/V? and A=0. Find the required
values of W/L and of R so that when vi= Vpp = +1.3V, rps=50Q and vo =50mV.
. (20%)
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4. The amplifier of Fig. 4 consists of two identical common-emitter amplifiers
connected in cascade. Observe that the input resistance of the second stage,
Rinz, constitutes the load resistance of the first stage. (20%)
(a) For Vec=15V, Ri=100kQ, R.=47kQ, Re=3.9kQ, Rc=6.8kQ, and B=100,

determine the dc collector current and dc collector voltage of each transistor.
(b) Find Rin1 and vp/vsg for Rsig = 5 kQ.
(¢) Find Rinz and v/,
(d) Find the overall voltage gain vo/vsg for Ri=2 kQ.
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5. The amplifier in Fig. 5 is biased to operate at gm=2mA/V. Neglect ro. (20%)
(a) Determine the value of Rp that results in a midband gain of -20 V/V.
(b) Determine the value of Cs that results in a pole frequency of 100 Hz.
(c) What is the frequency of the transmission zero introduced by Cs ?
(d) Give an approximate value for the 3 dB frequency £
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