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NOTES

1. This is a closed-book examination. No aids other than basic calculators are permitted.

2. The examination paper is comprised of FOUR QUESTIONS, each question worth as
indicated in the following Table. The entire examination is worth /00 marks.

Question # | Maximum Mark Mark Earned
1 - 25
2 25
3 25
4 25
a Total - 100
3 Answer all questions in the booklet, within the blank spaces provided under each

question in this booklet. Use the reverse if needed.

4. No_Questions to be asked during the examination. If in doubt about any question,

clearly state your assumptions in answering the question.
5. Part marks for an answer will only be given if the correct methodology is clearly shown.

6. DO NOT DETACH any pages from this booklet.
7. Please WRITE YOUR FINAL ANSWER IN INK.
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Q1: Fig. 1a shows the cascade connection of a voltage amplifier and a current amplifier, Provide
expressions for the open-circuit voltage gain A,,, input resistance R;, and output resistance
R, of an equivaient voltage amplifier, i.e., Fig. 1b.
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/ Q2: In the circuit of Fig. 2, the capacitor may be a\.ssumed to be very large and the time function
of the input signal is v5 = 5 + 9 cos{wt) [V]. Determine the time function of the input
voltage v; and that of the output voltage v,. The parameters are R, = 1.8 kQ, R; = 12 kQ,
R, = 18k, and Vpc = 15V [hint: regard v, as the series connection of a dc source

Vs = 5V and a sinusoidal source v; = 9 cos(wt)].
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Q3: In the diode circuit of Fig. 3, the diodes may be assumed to be ideal, ¥, = 10V, I, = 4 m4,
Ry, = 1kQ, and R, = 2 kQ. Showing all the work, determine the conduction states (“on” or

“off”) of the diodes, and calculate the voltages V;, V,, V3, and V. Summarize your findings
in Table 3.

V, = (oV

. Fig. 3: dioyc’uit of Q3. ~
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Table 3: results of the circuit of Q3
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Q4: In the Common-Emitter (CE) amplifier of Fig. 4, R

Ry =47k, Rs =06 k2, R, = 10 kO
Vec = +15 V. The capacitances may be
negligible.

First, demonstrate that the transistor is in the a
calculate the gain v, /v;, the input resistance

68 k2, R, = 33 k2 Ry = 3.9 ki,

B =200, Vap = 0.7V, Vegear = 0.3 V, and
assumed to be very large, and the Early effect is

ctive mode when the signal is zero. Then,
73, the overall gain v, /v,, and the maximum

permissible peak-to-peak value of v; for which v, remains undistorted. Summarize your

findings in Table 4.

Fig. 4: Common-Emitter amplifier of Q4.
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