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Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
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1. (a) Explain how Switching Regulator overcomes the disadvantage of Series and
Shunt type of regulators?

(b) Explain why pulse width modulator is used in Switching rggfila and also
explain the operation of it. 8+8]

2. Draw the circuit diagram of a Class-C tuned amplifieg. eration with

neat waveforms. Derive the expression for percentage [16]
3. (a) What is the role of fr in defining the fre for the validity of Hybrid
- m model of a transistor?

(b) Show that . in Hybrid - is|\directly proportional to temperature
and inversely proportio 0cC [8+8]

4. (a) For a power supply volfage regulation and an open circuit output voltage
of 48V dc. a ull Toad voltage of the supply?
(b) Explain ho of regulator gives more current limiting compared to

0
C
Seri ofiregulator.
(¢c) Th tQ, emitter voltage of the transistor shown in figure 7c. is 0.7V. V;
can Vary from 12V to 24V.
i

at breakdown voltage should the zener diode have if the load voltage
is to be maintained at 9V?

ii. If the zener diode must conduct 10mA of reverse current to remain in
breakdown, What maximum value should Rs have?

iii. With the value of Rs found in (ii), what is the maximum power dissipated
in the zener diode? [4+64-6]
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Figure 7c

5. (a) Obtain the theoretical expressions for fi, and fy, when n-stages of identical
amplifiers are cascaded.
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6.

7.

8.

(a) Define the conversion efficiency g

(b) A CE R-C coupled amplifier uses transistors having h,. = 24uA/V,and h;. =

1K. The potential divider biasing resistors are Ry = 50K and Ry = 4K.
The load resistor is R = 1K. What should be the minimum value of cou-
pling capacitor Cj, in order to have lower 3-dB frequency for voltage gain not
exceeding 12 Hz. [8+-8]

(a) Draw the circuit diagram of Common Collector amplifier. Derive the expres-

sions for A7, Ay, R;, and R, in terms of h-parameters of CE transistor.

(b) For a CE configuration, what is the maximum value of Rg for which R, differs

by no more than 10 percent of its value for Rg = 0. The h-parameter values
are hye = 50, hie = 11K, Bye = 2.5 X 1074 hye = 251 A)V. [10-+6]

(a) State the functions and frequency ranges of operation of t with

relevant reasons?
(b) Draw the circuit of a typical single tuned R employing a
transistor. If the tuned circuit contains L= 200 , R, = 15kKQ.

Calculate the bandwidth of the amplifier? [6+10]

plifier. A class 7 A power
avcollector efficiency of 15% and

amplifier with a direct coupled
delivers a power output ofd

i. The DC power
ii. Power dissipa imum output 6]
) Draw the r amphﬁer circuit. Derive the expression for the
outputgc —pull amplifier with base current as i, = I, sin wt.
[10]
* K Kk Kk Kk
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Draw the circuit diagram of a Class-C tuned amplifier. Explain its operation with

neat waveforms. Derive the expression for percentage efficiency. [16]
(a) Define the conversion efficiency of a power amplifier. clags ower
amplifier with a direct coupled load has a collector feffigigficy o and
delivers a power output of 5 Watts. Find
i. The DC power input
ii. Power dissipation at maximum out@ut 6]
(b) Draw the push-pull power ampl c erive the expression for the
output current in push -pull th base current as i, = [, sin wt.
[10]

(a) Explain how Switgliing Regulator overcomes the disadvantage of Series and

modulator is used in Switching regulators and also
on of it. [8+8]

(a) Sta e functions and frequency ranges of operation of tuned amplifiers with
relevant reasons?

(b) Draw the circuit of a typical single tuned RF amplifier stage employing a
transistor. If the tuned circuit contains L=200 pH,C=126pF, R, = 15k().
Calculate the bandwidth of the amplifier? [6+10]

(a) Obtain the theoretical expressions for fi,, and fs, when n-stages of identical
amplifiers are cascaded.

(b) A CE R-C coupled amplifier uses transistors having h,. = 24uA/V,and h;e =
1K. The potential divider biasing resistors are Ry = 50K and Ry = 4K.
The load resistor is R = 1K. What should be the minimum value of cou-
pling capacitor Cj in order to have lower 3-dB frequency for voltage gain not
exceeding 12 Hz. [8+8]

(a) Draw the circuit diagram of Common Collector amplifier. Derive the expres-
sions for Ay, Ay, R;, and R, in terms of h-parameters of CE transistor.

(b) For a CE configuration, what is the maximum value of Rg for which R, differs
by no more than 10 percent of its value for Rg = 0. The h-parameter values
are hye = 50, hje = 1L1IKQ, hye = 2.5 X 1074, hye = 25uA)V. [10+6]
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7. (a) What is the role of f7 in defining the frequency range for the validity of Hybrid
- m model of a transistor?

(b) Show that 7y, in Hybrid - m model, is directly proportional to temperature
and inversely proportional to collector current. [8+8]
8. (a) For a power supply of 4% voltage regulation and an open circuit output voltage

of 48V dc. Calculate the full load voltage of the supply?

(b) Explain how Shunt type of regulator gives more current limiting compared to
Series type of regulator.

(c) The base to emitter voltage of the transistor shown in figure 7 .
can vary from 12V to 24V.
i. What breakdown voltage should the zener diode hay; ad veltage

is to be maintained at 9V?

ii. If the zener diode must conduct 10mA of evier 0 remain in
breakdown, What maximum value sho

iii. With the value of Rs found in (11 ax¥imum power dissipated
in the zener diode? [4+64-6]

IB__Z

Es RL

C Win
QV '
\ Figure 7c

* ok ok ok ok
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1. (a) Obtain the theoretical expressions for fi, and fo, when n-stages of identical
amplifiers are cascaded.

(b) A CE R-C coupled amplifier uses transistors having h,. =
1K. The potential divider biasing resistors are R; =0
The load resistor is R = 1K. What should be the
pling capacitor Cj, in order to have lower 3-dB f
exceeding 12 Hz.

umgtalue of cou-
oltage gain not
[8+8]

2. (a) For a power supply of 4% voltage regulatioman@ an open circuit output voltage
of 48V dc. Calculate the full 1 tage he supply?
(b) Explain how Shunt type eg r gives more current limiting compared to
Series type of regulator.
(¢) The base to emittér voltage ©f the transistor shown in figure 7c. is 0.7V. V;
can vary fr 0 24¥.
i. What b 1 voltage should the zener diode have if the load voltage
to intained at 9V?
ii. e zener diode must conduct 10mA of reverse current to remain in

eakdown, What maximum value should Rs have?

iii. With the value of Rs found in (ii), what is the maximum power dissipated
in the zener diode? [44-6+6]

[N f

Figure 7c

3. (a) Define the conversion efficiency of a power amplifier. A class 7 A power
amplifier with a direct coupled load has a collector efficiency of 15% and
delivers a power output of 5 Watts. Find

i. The DC power input
ii. Power dissipation at maximum output 6]
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(b) Draw the push-pull power amplifier circuit. Derive the expression for the
output current in push -pull amplifier with base current as i, = I, sin wt.
[10]
4. (a) Explain how Switching Regulator overcomes the disadvantage of Series and
Shunt type of regulators?
(b) Explain why pulse width modulator is used in Switching regulators and also

explain the operation of it. [8+-8]

5. (a) State the functions and frequency ranges of operation of tuned amplifiers with
relevant reasons?

(b) Draw the circuit of a typical single tuned RF amplifier st
transistor. If the tuned circuit contains L=200 pH,C=126pF
Calculate the bandwidth of the amplifier?

1ve the expres-
eters\of transistor.

(b) For a CE configuration, what is the maxiunijva f Rg for which R, differs
by no more than 10 percent of i lu = 0. The h-parameter values
are hye = 50, hie = 1L1KQ, b 4 e = 250A )V [10+-6]

7. (a) What is the role of f7 in*defining$he frequency range for the validity of Hybrid

- m model of a trangistor?
(b) Show that r, rid)- 7 model, is directly proportional to temperature
e iofa,

and inve 1 to collector current. [8+8]

6. (a) Draw the circuit diagram of Common Collector
sions for Ar, Ay, R;, and R, in terms of h-p

8. Draw tl€ circuif didagram of a Class-C tuned amplifier. Explain its operation with
neat waveforms. Werive the expression for percentage efficiency. [16]
* x Kk Kk
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(a) Draw the circuit diagram of Common Collector amplifier. Derive the expres-
sions for A;, Ay, R;, and R, in terms of h-parameters of CE tr

(b) For a CE configuration, what is the maximum value of Rg fo wh

by no more than 10 percent of its value for Rg = 0. Theth-
are hye = 50, hie = 11K, Bye = 2.5 X 1074 hye = 2504/ V)

(a) Obtain the theoretical expressions for fi, f2 en Mestages of identical
amplifiers are cascaded.
(b) A CE R-C coupled amplifier uses transi having hee = 24pA/V,and h;. =

1K. The potential divider biag sistors‘are Ry = 50K and Ry = 4K.
The load resistor is Ro = ould be the minimum value of cou-
pling capacitor C, in orderfo hawge lower 3-dB frequency for voltage gain not

[8+8]

exceeding 12 Hz.
(a) Explain ho ching Regulator overcomes the disadvantage of Series and
Shunt type ators’
i u

Ise width modulator is used in Switching regulators and also
explagfl the\operation of it. [8+-8]

(a) WhatWs the role of fr in defining the frequency range for the validity of Hybrid
- m model of a transistor?

(b) Show that ry. in Hybrid - 7 model, is directly proportional to temperature
and inversely proportional to collector current. [8+8]

Draw the circuit diagram of a Class-C tuned amplifier. Explain its operation with
neat waveforms. Derive the expression for percentage efficiency. [16]

(a) State the functions and frequency ranges of operation of tuned amplifiers with
relevant reasons?

(b) Draw the circuit of a typical single tuned RF amplifier stage employing a
transistor. If the tuned circuit contains L=200 pH,C=126pF, R, = 15k).
Calculate the bandwidth of the amplifier? [6+10]

(a) For a power supply of 4% voltage regulation and an open circuit output voltage
of 48V dc. Calculate the full load voltage of the supply?

(b) Explain how Shunt type of regulator gives more current limiting compared to
Series type of regulator.
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(c) The base to emitter voltage of the transistor shown in figure 7c. is 0.7V. V;
can vary from 12V to 24V.

i. What breakdown voltage should the zener diode have if the load voltage
is to be maintained at 9V?

ii. If the zener diode must conduct 10mA of reverse current to remain in
breakdown, What maximum value should Rs have?

iii. With the value of Rs found in (ii), what is the maximum power dissipated
in the zener diode? [4+64-6]

N

Vin Fas F1

/SZ/"

Figure 7c

8. (a) Define the conversion efficiency6fia power,amplifier. A class 7 A power
amplifier with a direct coupled load has a collector efficiency of 15% and
delivers a power output_of & Watts. Find

i. The DC powergdnput
ii. Power dissipation“at maximum output 6]

(b) Draw the push-pullépewer amplifier circuit. Derive the expression for the

output current in push -pull amplifier with base current as i, = I, sin wt.
[10]

* Kk Kk kK
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