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1. For the following diode circuit. Let V;,= 0, v;= V; sin((271/60)-t), where ¢ is time in second and V; =10 V.
(a) Calculate v, and plot v, versus v; (10%); (b) Calculate i; and plot i; as a function of time over at least one
cycle of signal (10%).
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2. For the following circuit with circuit parameters V'=5V,V =-5V,Rs=4kQ, Rp=2kQ, R.=4kQ, and
R =50 kQ. The transistor parameters are: Kp= 1 mA/Vz, Vip=-0.8V,and L =0. (a) As v; =0, plot the
equivalent circuit and find Ipg, Vscq, Vspiat)- (12%) (b) As v; = Vs sin(wt), where £ is time and Vs # 0 'V,
plot the small-signal equivalent circuit, and calculate g,,, small-signal gain 4,=V,/V;, and input resistance R;
(18%).
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3. For the following circuit with parameters of the transistor: f = 100, Vggony= 0.7 V, Early voltage V5= oo,
(a) As v; =0, plot the equivalent circuit and find I, I¢, Ig, and V¢g. (10%) (b) As v; = V; sin(wt), where ¢ is
time, input signal frequency is in the range of lower frequency, and V; # 0 V, assuming that the impedance
of C¢; and Cc; may be neglected, plot the small-signal equivalent circuit, and calculate 7, g., and
small-signal gain 4, = v,/v;, and input resistance R; (15%). (c) Describe the effect of capacitance on the
amplifier circuit if both C¢; and C¢; were not be neglected. (5%)

VCC =5V

4. For the following circuit, (a) What are the characteristics for an op-amp required to be considered as ideal?
(3%); (b) Calculate the transfer function (4%). (c) If the input signal is with an angular frequency of ,
derive the frequency of oscillation (8%) and ratio of Ry/R; (5%) that may eliminate the imaginary part of
the transfer function.
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