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General Instructions:
- o Write only your registration number on the question paper in the box provided and do not write other
mformation "
¢ Use stafistical tables supplied from the exam cell as necessary
o Use graph sheets supplied from the exam cell as necessary
-« Only non-programmable calculator without storage is permitted
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Determine the small-signal voltage gain and input resistance of a common-
emitter circuit with an emitter resistor. For the circuit in Fig. 1, the transistor

parameters are: B — 100, VBE(GTI) — 0.7V, and VA = 0O,
Vec=10V

X

Fig. 1

Consider the circuit shown in Fig. 2. (i) Determine the power consumed by
the circuit. (ii) Calculate the mid-frequency voltage gain. (iii) Estimate the
lower cut-off frequency using either the Short Circuit Time Constant
(SCTC) or dominant pole approach. (iv) Calculate the upper cut-off
frequency using either the Open Circuit Time Constant (OCTC) or Miller
approach. Assume R; =R, = 100k}, R, = Rp = 10kQ, R = 1kQ,
ch_ — CCZ — IOﬂF, 9m — 10mS
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(a) Consider the high frequency small signal equivalent model of common
source amplifier shown in Fig. 3. Derive the short circuit current gain and

unity gain frequency for the circuit. [S marks]

Fig. 3

(b) Consider the high frequency small signal circuit of MOSFET with load
resistance R, shown in Fig. 4. Derive the miller capacitance and unity gain L3

frequency for the circuit. [S marks]
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Fig. 4

(c) Consider K, = 0.25 mA/V2, Vpy =1V, 1 =0, Cgq = 0.04pF, (g =
0.2pF, gm = 1mA[V, R, = 10k€). Calculate and compare the unity gain

frequency from part (a) and part (b). [S marks|

ciple. of a Class B power amplifier with a neat 15
he expression for finding the power conversion
distortion occurs in such amplifiers. {10

(a) Explain the working prin
circuit diagram. Also derive |
efficiency. Discuss how crossover
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(b) For a push—pull Class B amplifier powered by V,, = +15V supply and
driving an 8 Q load. The output volta

ge 1s V, = 8sin wt , calculate:
(1) Average drain current -

(11) Average power delivered to load
(111) Average power supplied by sources

(1v) Maximum power conversion etficiency
[S marksj
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