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Instructions to Candidates:

1. Answer ALL questions.
2. Draw labeled diagram wherever necessary
3. Assume suitable data, if missing

1. (A) An NPN Silicon transistor having f = 100 is in common-emitter configuration, and 5
is biased by fixed bias method. The circuit parameters are
Rz = 530K, R = 3K1, and Vcc = 6V. Draw the circuit diagram and determine
(i) thed.cload line
(if) the operating point, and
(iii) the stability factor

(B) For the circuit drawn for question no.1(A), draw the a.c equivalent circuit and 3
determine the input and output impedances. Assume that the transistor is operated at
room temperature, and output resistance of the transistor is infinity.

(C) Draw the circuit diagram of a voltage-series feedback amplifier employing a BJT, and 2
derive expression for de-sensitivity (D).

2. (A) Making use of transfer curve and bias line determine the operating point of the 5
Enhancement MOSFET circuit shown in figure 2(A).

(B) Inan UJT relaxation oscillator, the UJT and the circuit parameters are Rgz = 8KQ), 3
n = 07, R, = 0.2KQ, R, = 40KQ, C. = 0.12uF, Vy = 2V, Iv = 10mA,
I = 10pA Vp=0.7V, and Vg = +12V.
(i) Determine value of RB: and RB; required, when Ie = OmA
(i) Calculate the value of Ve required to turn on the UJT
(iii) Find the approximate frequency of oscillation

(C) Determine the voltage gain and input impedance of the voltage-series feedback 2
amplifier shown in figure 2(C).

3. (A) An n-channel JFET in common-source configuration is biased using voltage-divider 5
biasing network with the source terminal resistor bypassed by a capacitor.
(a) Draw the circuit diagram
(b) Draw the small signal model, and
(c) Prove that Z, = R1||R2and A, = —g,, (13 ||Rp)

w

(B) For a JFET in fixed bias network, prove that the input impedance is R (2).
(C) How does the conduction channel get pinched-off in a JFET? 2
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For the FET circuit shown in figure no. 4(A), chose appropriate values of Rp and Rs
. . 1
so as to establish a gain of 8 at Vi5, = Ve

If a JFET in a fixed bias network has Vge = -1V, R; = 2M11, Vpp = +12V, and
Rp = 2K, And from the data sheet Ipss = 8mA and Vp = -5V. Determine Vesq and
Ibo.

Draw typical drain and transfer characteristics of a depletion type MOSFET.

For a Class-C power amplifier prove that the Power output is %—c and the efficiency

-
IS 95%.
Compute the value of R2 required to provide trickle current for distortion free output

in the push-pull amplifier shown in figure no. 5(B). Assume Vge = 0.7V for each
transistor.

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 hs = 150, and assume a signal source with a resistance of 1KQ. Draw the
labelled circuit diagram of the designed amplifier.

Vpp=20V

. Iplony=10mA + R
] - Vesiony = 10V (VD MO
LK s Voesan=5V

Fig. 2(A) Fig. 2(C)
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