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1. You are asked to implement the given integrator:

Vo [t) = ‘-Im":ﬂg{ﬂd-'

where v; and v, are the input and output respectively, using the following available components:

s OPAMP { 1 piece);
¢ Hesistors: 1k 10Ky 100k (1 piece each).
o Capacitors: 1 pF; 10 gF; 100 uF (1 piece each).
Assuming the input signal is provided by a signal generator which has an output resistance of 3001

as illustrated,
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{a) Sketch your circuit implementation. Implementation with less components and higher accuracy
receives better grades. (&% )

(b} Sketch the Bode plot {magnitude and phase) of your design. Please indicate the slope of the
curve and the point of transition clearly. {'_TJ,%/}

{€) Assuming the OPAMP ig not ideal, and it has an offeet voltape of 0.1V at the positive input
terminal as iflustrated. What will happen to this integrator circuit? Please Modify your ciruit

design to address this problem. ( £% )
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2. For the given eircuit, L = 0.1 H, € —+ oo, and all the circuit components, Including the switch SW
and the diode, are ideal and losaless. The load consumes 400 W of power. The switeh SW turns on
and off alternatively with a period of T = 0.1zec.. The curcuit has already reached steady-gtate, so
the inductor current waveform Is repetative for every cycle as illustrated. The output voltage Vo,
i8 considered as constant because it is supported by an extremely large capacitor.
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{a} Derive the slope #; and a3 of the inductor current iy, and the load voltage V.. {'S% }
{b} Find the average current Ir of the inductor, and the maximum and minimum value of 1, { 5;{)
i) Sketch the diode current ip and calculate the average value of ip. (éﬁ)
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3 . Please find all the frequencies when the equivalent impedance Z of the
following circuit is zero or infinite. (Use C,, C,, and L, to represent
these frequencies) (10%)
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4 . As shown in the following figure, a RLC circuit is designed so that the

equivalent impedance Z is 50 ohm when the angular frequency is
5000.

(a) Please find the values of L and C. {10%)
(b) Please calculate v,(¢). (10%)
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5. Find the s-domain expressions for the Y-parameters of the
following two-port circuit. (10%)
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| 6. (a) Transform the following time domain circuit into the

" frequency domain circuit given that the voltage source
_ is equal to 660 cos 5000t volts. (5%)

f (b) Find the corresponding mesh equations in frequency
domain. (5%)
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7. The variable resist or in the following circuit is adjusted

for maximum power transfer Ro.
(a) Find the value of Ro. (5%)
(b) Find the magximum power that can be delivered to Ro.

(10%)
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