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Answer any FIVE Questions
All Questions carry equal marks
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1. (a) Derive the expressions for acceleration, Velocity and isplecement of a charged
particle placed in an electric field E

(b) Two parallel plates of a capacitor are separstad ., 4cms. An electron is at
rest initially at the bottom plate. Voltage i~ «pupl ed between the plates, which
increases linearly from Ov to 8v in 0.1 m ... . .[t the top plate is +ve, determine

[8+-8]
i. The speed of electron in 40.r sec

ii. The distance traversed by t1e e ectron in 40.n.sec

2. (a) Define law of junction? r. oluin about the term cut-in voltage associated
with p-n junction diode” Hew do you obtain cut in voltage from forward V-I
characteristics?

(b) Briefly discuss -a o0t avalaunche break down and Zenar break down/? [8+8]
3. (a) Explain th. creuit diagram of a single phase full-wave bridge rectifier and
sketch th2 "ny ut, output waveforms.

(b) Define 1.~ entage regulation and prove that the regulation of both half wave
Rr % 100%

and full wave rectifier is given by percentage regulation is equal to &
[8+8]

4. (a) Sketch a family of CE input and output characteristics for a transistor. FEx-
plain the shape of the curves qualitatively.

(b) Sketch the input and output characteristics of the common collector configu-
rations. [8+-8]

5. (a) What are the hybrid or h parameters?. Why are they so called?

(b) Draw the hybrid parameter equivalent circuit for an n-p-n common emitter
transistor and briefly explain. [84-8]

6. (a) Draw the circuit diagram of a emitter follower circuit and derive expression of
Ay and A; using hybrid model.
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(b) For a two stage cascade amplifier circuit shown below (figure6b). Calculate
Ay and Ay, Assume h;,=1100r h,.=1 hy.=-51 h,.=25pa/V [8+8]

o #ilgg

Figure 6b
7. (a) Briefly discuss about the effect of feedback on amplifier Ba. 1width.

(b) Draw the frequency response of an amplifier with 2. without feedback and
show the bandwidth for each case and how thes. \vo curves are related to
gain bandwidth product.

(¢) We have an amplifier of 60db gain. It has =.. vu put impendence Z, = 10kS2.
it is required to modify its output impe:.- cnc: to 50082 by applying negative
feedback.Calculate the value of the f2e 'na k factor Also find the percentage
change in the over all gain, for 10% . «.~ge in the gain of the internal amplifiers.

[4-+64-6]

8. (a) Draw the circuit diagram f . 12C phases shift oscillator using BJT. Derive
the expression for frequeac;, I oscillators.

(b) Classify different typ. ot cscillators based on frequency range.

(¢) Why RC oscillato. » ar > not suitable for high frequency applications. [8+4+4]

* ok ok ok ok
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1. (a) Derive the expression for trajectory of an electron pi ~ed in combined elec-
tric(E) and magnetic fields(B). Both the fields are pe.mneadicular to each other
and the initial velocity is zero

(b) The magnetic flux density B = 0.02wb/r.” .nc electric field strength E =
10°v/m are uniform fields, perpendicul.. o ach other.A pure source of an
electron is placed in a field. Determire 'ie "ninimum distance from the source
at which an electron with Ov will <~cin have Ov in its trajectory under the
influence of combined Electric ¢nc m-.gnetic fields [8+8]

2. (a) Explain about diode switcl vz + mes.

(b) In the case of an open (.cv ted p-n junction, the acceptor atom concentra-
tion is 2.5210'/m3 (nd ‘onor atom concentration is 2.5x10%2/m3. Intrinsic
concentration ni i 2.cv10'/m3. Determine the value of contact difference of
potential. [8+8]

3. (a) Calculate cb. ,ercent ripple for the voltage developed across a 120 — pf fil-
ter capacit.» when providing a load current of 80mA. The full wave rectifier
operatin_ ‘rom the 60 HZ supply develops a peak rectified voltage of 25V.

(b) Design a CLC or m section filter for V;. = 10V, I, = 200mA and 7 = 2%.
[6+10]
4. (a) Explain the input and output characteristics of the transistor in CE configu-

ration.

(b) Given an NPN transistor for which a = 0.98, Icp = 2uA and Igo = 1.6pA. A
common emitter connection is used and Voo = 12v and R;= 4.0 k. what is the
minimum base current required in order that transistor enter in to saturation
region. [10+6]

5. (a) Sketch the cross section of an NMOS enhancement transistor and briefly ex-
plain.

(b) What is the significance of the threshold voltage V7 in

1. enhancement mode
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ii. depletion mode MOSFETS.
(c) Define Ry, g, and p of JFET. [6+4-+6]
6. (a) Draw the circuit diagram of CE amplifier with emitter resistance and obtain its

equivalent hybrid model and derive expressions for A;, Ry, Ay use approximate
analysis.

(b) Determine A,, A;, R;, Ro for CE amplifier using n-p-n transistor with
hie = 12000 hye =0 hpe =36 hoe =2 x 10mho Ry, = 2.5k
Rs =500  (neglect the effect of biasing circuit) [8+-8]

7. (a) Explain the concept of feedback as applied to electronic amplifier circuits.
What are the advantages and disadvantages of positive and “.c ~ative feedback?

(b) With the help of general block diagram explain the tern. fee back.
(c) Define the following terms in connection with feedb ack. [6+44-6]

i. Return difference feedback.
ii. Closed loop voltage gain.
iii. Open loop voltage gain.

8. (a) Draw the circuit diagram of a RC jhas>- shift oscillator using BJT. Derive
the expression for frequency of o= ‘ilic tcrs.

(b) Classify different type of oscil'» ars ~ased on frequency range.

(¢) Why RC oscillators are n~* <uifable for high frequency applications. [844+-4]

* ok k kK
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1. (a) An electron is moving perpendicular to magnetic fie'.. ‘B’. Derive the expres-
sion for radius ‘R’ of the trajectory and period of ~c*ation T

(b) Derive the expression for the electro magnetic defi. ~t.on sensitivity in the case
of the CRT. 848
2. (a) With the help of necessary graphs and sk:t~hes explain the potential distrib-
ution in an open circuited p-n junct. .
(b) Explain about Forward bias ana Reyerse bias in the case of a p-n junction
diode. [8+8]
3. (a) Explain the action of a fuu -a~e rectifier with centre tapped transformer and
sketch the wave forms ¢ inrat and output voltages.

(b) Derive the expressio. v ripple factor in a full wave rectifier with resistive

load.
(c¢) Determine ti = vclue of ripple factor operating at 50 Hz with 100uF capacitor
filter and 1Cov *. load. [6+644]

4. (a) What a.~ “he different configurations of BJT. Explain?
(b) Define ]CBO and ]CEO ?
(c) What is the order of magnitude of Iopo for Si transistor and Ge transistor.
How does Icpo vary with temperature? [8-+4+4]
5. (a) For a small signal JFET ip = f(Vgs, Vps). Obtain expressions for iy and
hence define g,,, r4 and pu.
(b) From the definition of g, obtain expression for g,,.
(c) For an n-channel silicon FET with a = 3x10~%cm and Np = 10%electrons/cm?.
Find the pinch off voltage.
6. (a) Draw the circuit diagram of a self bias circuit and derive expression for S.
Why it is widely used.

(b) How to obtain quiescent point graphically for a given transistor amplifier of
CE configuration explain. [10+6]
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7. (a) List out advantages and disadvantages of negative feedback.
(b) The circuit parameters in 2-stage self-bias voltage series feedback amplifier are
Rs = 10092, R; = 220K, Ry = 22K, R, = 22K, R, = 1002, R. =
47K, R; = 10K. The transistor h-parameters are h,e = 1100, hs. =
100, hye = hoe = 0. Neglect capacitances of all capacitors. Calculate 3, A,, A, ¢, Rif
and R,;. [6-+10]

8. (a) Why the LC oscillators are not suitable for low frequency applications. Explain
the principle of working of basic LC oscillators.

n an e Of a transistor to provide f, o ol a phase shitt
b) Find C and hy. of i ide f, of 50KHZ of a RC ph hif
oscillator. Given R; = 22k(), Ry = 68k}, R. = 20kQ), R=6.8k{2 and h;, =
2k€2. [10+6]

* Kk koK ok
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(a) Explain how voltage, current and frequency can be ~ucasired using CRO.

(b) The electrons emitted from the thermianic cathc de .0 a cathode ray gun are
accelerated by a potential of 400V The essenti~l di..cnsions are L = 19.4 CM,
1 = 1.27cm and d = 0.475 cm Determine .. iecsion sensitivity. What must
be the magnitude of a transverse magn~.: . ne.d acting over the whole length
of the tube in order to produce the s ae deflection as that produced by a
deflection potential of 30V. [8+8]

(a) Draw the band diagram of PN\ iw.-tion under open circuit conditions and
explain.

(b) Sketch charge density, =.-cor ¢ field intensity and potential energy biased for
electrons and holes. [8+8]

(a) Calculate the pe.nt ripple for the voltage developed across a 120 — pf fil-
ter capacitor w. en providing a load current of 80mA. The full wave rectifier
operating v, . the 60 HZ supply develops a peak rectified voltage of 25V.

(b) Design a C'ul or 7 section filter for Vg, = 10V, I, = 200mA and 7 = 2%.
[64+10]
(a) Mention the typical transistor junction voltage values of Vog(sat), Veg(sat),
Viee(active) and Vpg(cut — in) for Si and Ge.
(b) Explain the delay time, rise time and storage time of a switching transistor.
(c) What are h-parameters. Mention their advantages when used to represent a

transistor. Find the h-parameters from the characteristics. [4+4+8]

Distinguish between n-channel and p-channel MOSFETs. What are the different
types of MOSFETSs? Sketch the structure of a p-channel enhancement MOSFET
and explain its working. [16]

(a) Discuss the phenomena of thermal runaway .
(b) What is meant by bias stabilization?

(c) Derive the expression for stability factors S.
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(d) For the CC amplifier the transistor parameters are h;. = 1500 hs. = —80
hoe = 2 x 107°mho h,. = 1 Calculate input impedance Zi, ,Voltage gain AV
and output impedance Ro. [4+444+4]
7. (a) Derive an expression for lower cutoff frequency of feedback amplifier.

(b) The circuit parameters in 2-stage self-bias voltage-series feedback amplifier
are:
Rs = 1509, Ry = 220K, Ry, = 22K, R, = 22K, R, = 1509}, R =
56K, Ry = 10K. The transistor h-parameters are h;,, = 100082, hs. =
80, hye = hee = 0. Calculate 3, A,, Ay¢, Rif and R,;. Neglect all capaci-
tances. [6+10]

8. (a) Draw the circuit diagram of a RC phases shift oscillasor 1sing; BJT. Derive
the expression for frequency of oscillators.

(b) Classify different type of oscillators based on freque wcy -ange.
(¢c) Why RC oscillators are not suitable for high freq.en .y applications. [8+4+4]
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