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TIME: 3HOURS MAX. MARKS: 50

Instructions to Candidates:

1. Answer ALL questions.

2. Draw labeled diagram wherever necessary

3. Assume suitable data, if missing

4. Refer to the table of standard resistors/capacitors (if required)

1. (A) For the network shown in figure Q1(A), making use of graphical method, determine: 5
a. Ipgand Vesg

b. Vp
c. Vs
d. Vbs
e. Vbe
(B) A crystal has the following parameters: L = 0.33H, C = 0.065pF , Cl = 1.0pF and 3
R=5.5KQ

(i) Compute the series and parallel resonant frequencies of the crystal

(if) What is the Q-factor of the above crystal?

(iii) By what percentage does the parallel resonant frequency exceed the series
resonant frequency?

(C) Make a comparison of RC coupled Class-A and Class-B Push-Pull power amplifiers. 2

2. (A) For the circuit shown in figure Q2(A), prove that 5
(8) Zi=Rs||(1/gm)
(b) Av=gmRp
(B) Determine Rp and Rs for the network shown in figure Q2(B), to establish a gain of 10 3
using a relatively high gm at Vesq = Ve/4. Assume Yos = 0.
(C) Calculate gmo and gm of a JFET having Ipss =10mA and Vp = - 5V when operated at a 2
d.c bias point of Vgsq = - 2V.

3. (A Vel 5

Prove that for a Class-B power amplifier, the power output Py, :% and

efficiency 7 =78.5%.

(B) For the JFET circuit shown in figure Q3(B), considering the dynamic drain resistance 3
calculate the voltage gain with:
(@) Resistor Rs bypassed by a capacitor
(b) Resistor Rs un-bypassed
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The JFET circuit shown in figureQ3(C) has an operating point defined by Vgsq = -2 V
and Ipg = 5.625 mA, with Ipss = 10 mA and Ve = -8 V. The applied signal is Vi and
yos =40 HS

(i) Draw a labelled a.c equivalent circuit

(if) Determine the output resistance “Zo”
For the MOSFET circuit shown in figure Q4(A), having Ipg = 6.7mA and
Vesq = 12.5V, and gos = 20uS. Compute trans-conductance, dynamic drain resistance,
input impedance, output impedance, and the voltage gain.

Prove that the circuit shown in figure Q4(B) is a unity gain amplifier.

Determine the voltage gain and output impedance of the FET amplifier circuit shown
in figure Q4(C).

In a common emitter transistor amplifier circuit, the bias is by a self-bias, and the
various parameters are: Vcc = 16V, Rc = 3KQ, Re = 2KQ, R1 = 56KQ, R> = 20KQ
and o = 0.985 and the transistor is made of germanium. Determine (a) Operating point
and (b) Stability factor.

Calculate the ac output power of the amplifier circuit shown in figure Q5(B).
(Assume Vge = 0).

Design a current-series feedback amplifier to have an overall trans-conductance gain
of -1ImA/V, a voltage gain of -4, and a de-sensitivity of 50. Make use of a NPN type
BJT having hf = 150, and assume a signal source with a resistance of 1KQ. Draw the
labelled circuit diagram of the designed amplifier.
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Fig. Q1(A) Fig. Q2(A)
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