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Note :–All Sections are compulsory.

SECTION—A
1. All parts are compulsory. Write short answers by giving proper

reasons : (2×10=20)
(a) Draw the characteristics of transition and diffusion

capacitance v/s applied bias voltage.
(b) Draw the circuit diagram of full wave voltage doubler using

diode.
(c) Draw the transfer and output characteristic of N channel

FET.
(d) Enlist the difference between JFET and MOSFET.
(e) An operational Amplifier has a differential gain of 103  and

a CMRR of 100, input voltages are 120 V and 80 V.
Determine the output voltage.

(f) The BJT circuit has IC = 10 mA and = 0.98. Determine
the value of IE .

(g) The reverse saturation current of a silicon PN-Junction
diode is 10 A at the temperature 300 K. Determine the
forward bias voltage to be applied across the PN-junction
to obtain a current of abound 100 mA.
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(b) Draw a circuit diagram and explain the working of a Bridge

type full wave rectifier with a forward resistance of 20 

each. A DC voltage across the load resistance of 1 k is

50 V. Determine the following factors : (i) Irms (ii) Ripple

factor.

(c) (i) Determine the current ID1 as shown in Figure 2(a).

Assume that the diodes are ideal.

(ii) Determine the peak load and DC load voltage for the

given rectifier as shown in Figure 2(b)

(a)

(b)
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5 : 1

Figure 2

(c) A multitone modulation signal m(t) consisting of three
frequency components is given by :

m(t) = A1cos1t+ A2cos2t+ A3cos3t

where 3>and A1>A2>A3. The signal m(t)
modulates a carrier c(t) = Accosct.

Derive an expression for AM wave.

6. Attempt any two parts of the following : (5×2=10)

(a) Determine the output voltage of the Op-amp circuit as
shown in Figure 5 :

Figure 5
(b) Draw and explain the circuit diagram for performing the

following operation using Op-Amp (i) Integration (ii) Unit
gain amplifier.

(c) Find the output voltage for the given Figure 6.

Figure 6
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(d) What is the difference between Zener and Avalanche

breakdown ? For the given zener diode network shown in

Figure 3 determine VL , VR , IZ and IR .

Figure 3

SECTION—C

Note :— This Section consists of five questions. Each question is of

10 marks. (10×5=50)

3. Attempt any two parts of the following : (5×2=10)

(a) Draw a BJT Fixed bias circuit as collector bias circuit with

VCC = 9 V, RC = 500 VBE  = 0.7 V and Determine

the value  resistance RB in collector fixed circuit.

(b) A BJT common emitter amplifier has a potential divider

bias using VCC =12 V, RC = 4 k, R1=20 k, R2 = 5 k ,

VBE = 0.6 V and  = 100. Determine the operating point.

(c) Write short notes on the following in terms of Symbol,

VI characteristic, and Diode equivalent circuit diagram

(i) Light Emitting Diode (LED) (ii) Varactor Diode.

4. Attempt any two parts of the following : (5×2=10)

(a) Define and explain the given parameter transconductance
(gm), drain resistance (rd) and amplification (µ) of a JFET. In
JFET IDSS = 8 mA, VP = – 4V biased at VGS = – 1.8V.
Determine the value gm.

(b) For voltage divider configuration of Figure 4, if VD  = 12V
and VGSQ  = –2V, determine the value of resistance (RS).

Figure 4

(c) Explain enhancement type MOSFET with diagram and
draw the transfer and output characteristics.

5. Attempt any two parts of the following : (5×2=10)

(a) Sketch the block diagram of the communication system
and explain the function of each element.

(b) For the angle modulation signal

m(t) = 10 cos[(106)t + 5 sin 2(103)t].

Find the maximum phase deviation and the maximum

frequency deviation.
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7. Attempt any one part of the following : (8+2)×1=10

(a) (i) Using a suitable diagram explain the basic principle
of a RAMP type Digital Voltage meter.

(ii) Write the basic principle of a Multimeter.

(b) (i) Draw the block diagram of a CRO and explain its
working.

(ii) Draw the Lissajous pattern on CRO when the ratio
of the frequency of the vertical input to that of the
horizontal input is 1:2.
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(h) The Unmodulated rms current of an AM wave is 8.93 A
and increases to 11.25 A with modulation. Determine the
modulation index.

(i) Consider the AM signal as :
m(t) = 5[1 + 2 cos (2+ 1000 t)] cos (2× 106t).

Determine the modulation index.
(j) Draw VI characteristics of a Tunnel Diode.

SECTION—B
2. Attempt any three parts of the following : (10×3=30)

(a) Draw the output waveform for the following circuits for
the input waveforms, given in Figure 1(a) and 1(b) :

                            (b)
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