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ELECTRONICS DEVICES AND CIRCUITS
(Common to Electrical and Electronics Engineering, Electronics and
Communication Engineering, Computer Science and Engineering, Electronics and
Instrumentation Engineering , Bio medical Engineering, Information Tech &
Electronics and Control Engineering, Computer Science and Systems Bng&,
Electronics and Telematics, Electronics and Computer Engineert
Instrumentation and Control Engineering )

Time: 3 Hours @ arks: 80
Answer any FIVE questions

All questions carry equal marks ‘ )

l.a) An Electron is moving perpendicular to magnetic figld B ® Derive the expression
for radius ‘R’ of the trajectory and period of rota%

b) Derive the expression for the electro magnet@ cction sensitivity in the case of
the CRT.

2.a)  Draw the band diagram of PN junctiomm
b)  Sketch charge density, Electric fiel ’
electrons and holes.

open circuit conditions and explain.
ns1ty and potential energy balance for

3.a) Draw the circuit diagram ctifier. Explain the operation of the circuit with
relevant waveform.
b) A bridge rectifier u ur/identical diodes having forward resistance of 5 each.
Transformer seca@t
(rms). Deter
ripple volta

esistance is 5 ohms and the secondary voltage is 30 V
c output voltage for Ig. = 200 ma and value of the output

c) in why a <1 and 3 > 1 for a given transistor.

5.a) Give the UJT symbol and simplified equivalent circuit with external resisters
included.

b) Draw UJT emitter characteristics and mention various regions.
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c) IfVE<Vpaa and Vg>Vp, explain how UJT works for these conditions.
d) If n=0.8 Vgg=15v and Vp=0.7v find the value of Vp.

6.a) What is meant by thermal runaway? Briefly explain.
b)  What is the condition for thermal stability. e Q
c) An npn transistor 3 = 50 is used in common emitter circuit with VN and

Rc = 2K. The bias is obtained by connecting 100 k with resistance ft: ollector
to base. Find the quiescent point and stability factor S.

7.a) Draw the circuit diagram of a voltage shunt feed back@ BJT and derive
expression for voltage gain with feedback.
b)  What are the advantages and disadvantages of negat e back.
c) Calculate the gain input impedance, output 1mp¢% Voltage series feed back

amplifier having A=-300 Ri=1.5kRo=5

8.a) Classify various oscillators based 0& waveforms circuit components,
operating frequencies and feedback

b) A phase shift oscillator is to be des with FET having gn=5000us, rd=4kQ
while the resistance in the fee ircuit is 9.7kCQ2. Select the proper value of C

and Rp to have the frequen@o illations as SKHZ.

SO
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l.a)  Derive the expression for the electro static de t%ensitivity in the case of
CRT.
b) Compare electro static and electro magnetic @Uon sensitivity in all respects.

2.a)  Define law of junction? Explain abo ¢%erm cut in voltage associated with p-n
junction diode? How do you cut in voltage from forward V — 1
characteristics?

b)  Briefly discuss about avala@ cakdown and zener breakdown.

3.a) What is the cause of ctifier circuits using capacitor filter? How is the

current limited.
b) In a full wave regtifi e required dc voltage is 9V and the diode drop is 0.8V
calculate ac rmsyinpdt voltage required in case of bridge rectifier circuit and

centre tappe ave rectifier circuit.
c) Derive t ion for the ripple factor of half wave rectifier and full wave
rectifj

4. a) (@ biasing circuit for P-N-P transistor in CE configuration and explain its
tion with the help of input and output characteristics.
b iefly explain about:
1) Diffusion Current. i1) Drift Current.
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5.a)  For a small signal JFET
ip= (Vs Vbs)
obtain expressions for ip and hence define g, rq4 and p..

b)  From the definition of gm obtain expression for gm.

¢)  For an N-Channel silicon FET with a =3 x 10*cm and Np = 10" electr cm’
find the pinch off voltage. ® }6

6.a) Draw the circuit diagram of a collector to base bias circuit of CE an;p fier and
derive explain for S.

b) Determine the quiescent currents and the collector to iQoltage for a
germanium transister with § = 50 in self biasing arrange@. Draw the circuit
with a given component value with Ve = 20V, Re 52K, Re = 100QQ, R; = 100K
and R,=5K. Also find out stability factor. % e

7.a)  State and explain Barkhausen Criterion. Whatsare the' four topologies of feed back
amplifier? Explain by taking sampling an @g signals to each topology.

b)  State the transfer gain of each conﬁgura% define feed back factor.

8.a)  What are the factors that affect, t @ quency stability of an oscillator. How
in Oggillators.

b)

C

frequency stability can be impr; i
Derive an expression for @u ncy of oscillation of Hartley oscillator using

transistor.
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l.a) Derive the expression for transit time T (tow) a ﬁ%elocity V in the case of
Electron traversing in uniform electric field E
b) An electron with a velocity of 3x10°ms’ @s an electric field of 910 v/m
making an angle of 60° with the positiv% ion. The direction of the electric
field is in the positive Y directio Ictilate the time required to reach its
maximum height.

2.a) How does the reverse satusation current of diode varies with temperature.
Explain.
b) Draw the energy band am of p-n diode for no bias, forward bias and reverse
bias.

3.a) Fora full wa Qerwith shunt capacitance filter derive expression for ripple

factor using ‘a imate analysis.
b) Why fi in necessary with rectifiers. Give the list of different filters used
in segtion their merits and demerits.

4. a) (@re CB,CE,CC configurations with respect to current gain, voltage gain,
1 resistance and output resistance.
b) plain what is meant by early effect in the case of transistor and what is its
consequences.
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From the static characteristics how to obtain quiescent voltage and current using
load line for JFET.
Explain how FET can be used as a switch.

Draw the circuit diagram of CE amplifiers with emitter resistance and WS
h

equivalent hybrid model and derive expressions for Aj;, Rj Ay e
approximate analysis.

Determine Av, Ay, Ri, Ro for a CE ampliﬁer using npn transistor with hie=
1200Q hye = 0, hee=36 ho=2X10" mhos. Ry = 2.5 kQ, Rg = (heglect the

How the input and output impedances are effected i se.
Draw the circuit diagram of a current serie ack circuit and derive
expressions for voltage gain and output resi @ input resistance.

e

effect of biasing circuit)
Classify the amplifier based on feed back topology agd giVQir block diagrams.

What is the type of feedback incorpor
Explain its working.

A FET phase shift oscillator mhos and rd=50kQ). The feedback
resistance is 100k and the ca or is 64.97PF. Calculate the frequency of
the oscillations and the Valu

0

Wien bridge oscillator circuit?
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@
l.a)  With the help of necessary equations show I%ﬂ% of an electron is cycloid

when it is placed in perpendicular electric and efic fields.
b) Determine the velocity and kinetic ener f an electron accelerated through
potential of 3kv.
2.a)  What are general specifications of tion diode?
b) The voltage across a silicon digdg at temperature (300°k) is 0.7 volts when

2ma current flows through it. e voltage increases to 0.75V, calculate the
diode current (assume Yt @
3.a) Explain the circuit di of a single phase full-wave bridge rectifier and sketch
the input output \péfms.
b) Define percentage
full wave ree

2 lation and prove that the regulation of both half wave and
; @ s given by percentage regulation equal to

4. a) @ the input and output characteristics of CE configuration of a transistor
and®ndicate various regions.
b) ove that for a CE transistor in active region Ic = 3, Is + (1+f) Ico.
5.a) Compare JFET and MOSFET with respect to various features.
b) Draw the biasing circuit suitable for JFET and if the JFET is replaced by a
MOSFET for what mode of operation it is valid and explain about the function of
each component used in the circuit.
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6.a) Compare common collector and common emitter configuration with regards to R;,

Ro, Aj Ay,
b)  Draw the circuit diagram of CC amplifier using hybrid parameter and derive
expressions for A; Ay, R Ro.

7.a)  What are the different types of feed back amplifiers. Give their @n‘[

circuits.
b) Draw the circuit for current shunt amplifier and justify the type 0%/(1 back.
Derive the expression for Ay, B, R and R, for the circuit. O e

8.a)  Why the LC oscillators are not suitable for low frequenc@lications. Explain
the principle of working of basic LC oscillators.
b) Find C and hy. of a transistor to provide f, of SOKH RC transistorized phase
shift oscillator. Given R;=22kQ, R,=68kQ, R= 6.8k and h;:=2kQ.

&6
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