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1. Use two ideal op amps and resistors to implement the summing function (20%)
Vg = vy + 2V, — 303 — Sv,

2. As Figure 1, derive the transfer function and show that the high-frequency gain is (=R»/R;)
and the 3-dB frequency w¢=1/CR;. Design the circuit to obtain a high-frequency input
resistance of 1kQ, a high-frequency gain of 40 dB, and a 3-dB frequency of 2 kHz. At
what frequency does the magnitude of the transfer function reduce to unity? (20%)

3. In the circuit of Figure 2, the BJT is biased with a constant-current source, and v is a
small sine-wave signal. Find R;, and the gain v,/vse. Assume f=100. If the amplitude of
the signal v, is to be limited to 5 mV, what is the largest signal at the input? What is the
corresponding signal at the output? (20%)
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4. Transistor O, in Figure 3 is operating as a CE amplifier with an active load provided by
transistor Oy, which is the output transistor in a current mirror formed by 0> and Qs. (Note
that the biasing arrangement for O, is not shown.) ‘

(a) Neglecting the finite base currents of 0> and (s, and assuming that their Vze=0.7V and

that O, has five times the area of 03, find the value of 1. (5%)
(b) If O and O, are specified to have |V |=20V, find r,1and 7o, and hence the total resistance
at the collector of Q. (5%)
(c) Find 7,1 and g1 assuming that f1= 50. (5%)
(d) Find Rin, 4y, and R,. (5%)

5. The amplifier in Figure 4 is biased to operate at gn= 5mA/V, and has the following
component values: Rse= 100 kQ, Rg/= 47TMQ, Rg= 10MQ, Cc= 0.01pF, Rs= 2 k€,
CS-_— 1OHF, RD= 4—.71(@, RL: IOICQ., and ch: IHF Find A;\/[,fp},ﬁnz,fz ,fp3, ande. (20%)
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