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1. Which of the following statements of DC circuit analysis are cotrect?
(A)The current of an ideal current source can be determined by the network to which it is applied; (B) The
- total resistance of parallel resistors is always less than the value of the smallest resistor; (C) In linear circuit
system, the different independent sources can be analyzed by superposition; (D) Mesh analysis is based on
the Kirchhoff’s current law; (E) Based on Thevenin’s theorem, any two-terminal linear circuit network can
be reduced to one having only a voltage source and a parallel resistor. ;
2. To understand the operation of a circuit, ac network analysis is essential. ' Which of the following
statements are correct?
(A) The frequency of a sinusoidal ac waveform is the number of cycles appearing in 1 second; (B) The
reactance of an inductor is invariant to frequency; (C) The average value of a sinusoidal waveform without
bias over one full period is zero; (D) Adding sinusoids of the same frequency is equivalent to add the real
part of the corresponding phasors; (E) The impedance of a circuit is the resistive characteristic of the
phasor.
3. The oscilloscope is important to measure the electrical signal in experiments. Which of the following
statements are correct? ‘
(A) Bandwidth can be specified at the frequency of -3dB point; (B) In oscilloscope, the waveform alias can
be avoided by increasing the rising time of read-out circuit; (C) In oscilloscope, “DC coupling™ means the
dc component will be blocked; (D) In oscilloscope, the typical input impedance of input terminal is
1MQ to measure voltage; (E) In digital oscilloscope, increasing the sampling rate can have better
resolution in time axis, .
4. The operational amplifier (OP) is the most useful circuit in applied electronics. Please refer to Fig. 1,
which of the following statements are correct?
(A) For an ideal OP, the open-circuit voltage gain should be infinite; (B) In Fig. 1, we should increase R1
to have better gain; (C) In Fig. 1, we should increase R1 to have better bandwidth; (D) To have better input
resistance, the input stage of OP should be implemented by Bipolar Junction Transistors; (E) In Fig. 1, the
output signal has 180 degree phase different to input signal.
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1. (10%) Please solve for the currents in the circuit of Fig. 2.
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2. (15%) Consider the circuit shown in Fig. 3. Please find the expressions for the current i(f) and the voltage
v(r). Assume the voltage source Vsis a dc source. In addition, assume the circuit is in steady state before
t=0.

3. (15%) Assume the op-amp is ideal for this problem. As the circuit shown in Figure 4, determine an
expression for the overall gain A, = v, /v; ; Find the input conductance, Gj, =1i;/v; seen by the voltage

source,
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4. (20%) Please refer Fig. 4. Calculate the dc voltages at each node of Q1 and Q2. In addition, also
calculate the dc currents flowing through each node of Q1 and Q2.  Finally, please give the
transconductance and the input resistance at the base of both Q1 and Q2. Please do the iteration if
necessary. Assume both of Q1 and Q2 have the same B = 100; [V »| = 100V; and the turn on voltage VBeq
= |Vaegz| = 0.7V,

AAMESHE

—_—



