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1. (15%) Consider the amplifier of Fig. 1 with a common-mode input voltage of +5 V
(dc) and a differential input signal of 10-mV-peak sine wave. Let (2R1) =1k, R
= 0.5 MQ, and R3 = R4 = 10 kQ. Please find the output voltage o).
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2. (20%) The 6.8-V zener diode in the circuit of Fig. 2 is specified to have Vz=6.8 V
at Iz =5 mA, - =20 Q, and Izx = 0.2 mA. The supply voltage V" is nominally 10 V
but can vary by +1 V. (2) Find Vo with no load and with * at its nominal value. (b)
Please find the change in ¥o when R, = 2 kQ and Ry = 0.5 kQ. (c) What is the
minimum value of R; for which the diode still operates in the breakdown region?
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3. (15%) The differential amplifier circuit of Fig. 3 utilizes a resistor connected to the
negative power supply to establish the bias current I. Vge = 0.7 V.
(2) For s =7is/2 and ¥ = — ¥a/2, where %4 is a small signal with zero average,
please find the magnitude of the differential gain, | %/ % .
(b) For 251 = ¥z = Vicm, Where Piem has a zero average, find the magnitude of the
please common-mode gain, | %/ Yiem |.
(c) Please calculate the CMRR.

Y&




MR - 322 B 22 API3SFEALHR LR H
#B:RERETE S 322
ﬁﬁ:k: 7 £ 2 Rx#® 2 R

4. (20%) The variable resistor in the circuit in Fig. 4 is adjusted for maximum power
transfer to Ro. (a) Find the value of Ro. (b) Find the maximum power that can be
delivered to Ro.
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5. (20%) The switch in the circuit in Fig. 5 has been in position 1 for a long time. At
the ¢ = 0, switch moves instantaneously to position 2. (a) Find %5(f) for /2 0". (b)
What percentage of the initial energy stored in the inductor is eventually dissipated
in the 6 Q resistor? | '
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6. (10%) Please construct the Bode plots (magnitude and phase) for the transfer
function.
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