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1. Explain different large signal models of po junction dindes. f6]

Design DC voltage regulator for gV output. Given data are V; = 6V gt Iz = 20ma,
Izxe = 2maA, P = 500mW and L= 100, The nominal input voltage is 13V+H30% De,
Find the maximum current it can deliver to the Joad. [5]

3. Design a common base amplifier circyjt using p independent methad. (iven parameters
are Viee =22 V, Ip=1.5 mA, B=110 and input and cutput impedances are comparatively

e

large. Use appropriate guidelines to support your design, [8]
4. Draw the circuit diagram of Common Base (CB) amplifier using BIT and derive the

expressions for input impedance, output impedance, and voltage gain, [2+2+2+7]
3. Explain the operation of BJT as a switch, [4]
6. Draw the circuit diagram of the Hartley Oscillator and write down the expression for its

frequency of oscillation. [3+1]
7. Find the drain current (Ip} and drain to source voltage (Vips) for the fallowing cireuit.

Given parameters are: Vi=] V and k=0 5 mA/V?, [7]

2V

8. Describe the construction and working principal of N-channel JFET with the help of
characteristics curve and mathematical expressions, [7]



9. Draw the circuit diagram of class B power amplifier and derive the expression for its

general efficiency. |24242]
10. Draw the circuit diagram of Class A tuned amplifier and determine the range of frequency
in which it gives maximum gain within 3 dB range, [&]

I1. Defme the term multivibrator. Explain the operation of op-amp based astable
multivibrator for square wave with the help of circuit diagram and waveforms and also
determine its frequency of oscillation, : [&]

12. Draw series voltage regulator with current limiting circuit and explain how this protection
circuit works. 6]

13. Design a DC voltage regulator for 6 Vto 15 V output using LM317, [4]
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Derivelan expression for dynamic resistance of the diode using small signal analysis, [6]

Determine the current Ip and diode voltage Vp with Voo =5Vand R = | k€. Assume
that the current through the diode is | mA at a voltage of 0,7 V. Assumen =2, [6]

—— A
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4. Design B independent type DC biased Common Emitter amplifier, angd find its input

im and voltage pain. Given parameters: Voe =20 v DC, Ie = 2mA and f=100.

Use biasing method, [8]
5. Explain Ebers-mol] model with necessary figure and mathematical expressions, [4]
6. Describe|the construction and working principle of n-channel E-MOSFET with the help

of necess diagram and characteristics curve, [8]

7. Then JFET in the figure below has Ipgs= 15mA and Vp = -4.5V. Determine the
values of|I and Vg, (8]

+20V

188 kO < 1.85 k0

47 kQ 1.65k0




exprassion for its general efficiency. [2+4]
9. Draw the circujt diagram of class A tuned amplifier and its frequency response graph.

Derive the expression for its Bandwidth, [443]
10. Expldin the working principle of Wien-Bridge oseillator with circuit diagram and

DECEssary expressions, [6]
1. Drawi the circuit diagram of precision half wave rectifier circuit, [3]
12. Expldin the operation of bandgap reference voltage source. [6]
13. Design a DC voltage regulator to give output voltage from 5V to 18V using LM 317, [4]
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1. Derive the expression for dynamic resistance of PN-junction diode and write its small
signal model. [1+5]

2. Determine the range of input voltage V; that will maintain the Zener diode in an “ON’
state and not exceed the maximum power rating of the Zener diode, [6]

3. Design a Common Emitter Amplifier using voltage divider biasing circuit having high

input impedance using appropriate design guidelines. Given Parameters: (8]
Vee= 20V, Ic=10 mA, p=80.
4. Determine input resistance and overall voltage gain of given Commnion Emitter BIT
Amplifier, f =110, [8]
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5. The depletion type N channel MOSFET has Ipss= 10 mA and Vp =4V, [8]

|t_: e 7

a) Find the quiescent values of Ip and Vpswhen Vs =-1V

b) Repeat when Vg = +2V )

¢) Which, if either, of these Q-points is in pinch off region?

d) At which, if either, of these Q-points is the device operating in enhancement mode

6. Explain construction and working principle of JFET with its characteristics curve and

drain current equation, [3+5]
7. What is crossover distortion? How it can be eliminated? [2+2]
8. Derive general efficiency of class B amplifier. Derive maximum power dissipation

condition by transistors in Class B amplifier. , [442]
9. Calculate the efficiency of a class A series-fed amplifier for a supply of 12 V and outputs

of: (8) Ve.py = 12 V and (b) Vemn=6V. [3+3]

10. Draw the circuit diagram of RC phase shift Oscillator. Derive its frequency of oscillation. [1+4]

11. Explain the operation of astable multivibrator using 555 timer IC square wave generator
and derive its duty cycle, . [2+3]

12, Draw series voltage regulator with current limiting circuit and explain how this protection
circuit works? Design a voltage regulator to give output voltage from 7V to 21 V using
LM317. {2+4+1+3]
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1. What are the large signal models of PN Junction Diode? Explain with naE&asa:y figures
and expressions. [2+2+2]
2. Given Vz=68V at [z = 3mA, r;= 20 ohms and Vs = 10 + ] V. Rs = 500 ohms and
Izk = 0.2mA. Determine the output Voltage of Zener voltage regulator without load. Find
the minimum value of load resistance such that the Zener diode operates in Zener
breakdown region, [3+3]
3. Design common emitter BIT voltage divider bias circuit with high input impedance,
Given: B =200, I =2 mA, and Ve =+12 V. [§]
4. Derive the expression for input resistance, output resistance, voltage gain of a voltage
divider bias common collector amplifier. [8]
5. Find the value of Ij5, Ves. Vs and check whether the MOSFET operated in the saturation
region or not. (8]
Given: Vi= 3V, k= 0.556 mA/V*
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6. Describe the construction and working principle of N-channel JFET with the help of
characteristic curves and mathematical equations. [1+7]
7. Draw a series fed Class A amplifier and derive its maximum efficiency. [1+4]
8. What is crossover distortion? How can it be totally eliminated? [2+3]
9. A Class B push pull amplifier is providing 20 V peak signal (Sine Wave) to a 16 © load
and power supply is Vee = 30 V, Determine the Input power, output power and circuit
efficiency., [2+2+2]
10. Derive frequency of oscillation of 555 timer Astable Multivibrator, [5]
11. State Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generate
sine wave and derive the frequency of the generated sine wave. [1+1+3]
12. Draw the series DC volta ge regulator circuit and find its stability factor, [2+4]
13. Design a 15V-25V variable DC voltage regulator using LM317 IC. (4]
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. A diode conducts ImaA at 20°C. If it is operated at 100°C, What will be its current? Given

Re=3k Q2
i

Ry =100k ©2
—= 10V

Describe the construction and working principle of n-channel Enhancement MOSFET
with the help of necessary diagram and characteristics curve.

{ 3 hrs

data are 1| = 1.6 and negative temperature coefficient value =-2.2mV/°C. is]
. Determine the range of values of Vi that will mainiain the Zener diode of the fipure below
in ON statc. {s]
R
2200
+ /W
: ] RL
Vi : Vz=zov 1.2 k0
1zmax = 60mA
Draw the small sipnal model of CE amplifier and denive the expression for voltage gain
and input resistance for CE amplifier using emitter bypass capacitor, [2+43+3]
Explain Transistor as a Switch in cutoff and saturation region. [4]
. Determine the de collector current Ipg and collector emitier voltage Vegg for the
following circuit. Given B = 100. [4]

[8]




7. The n-channel JFET in the figure helow has Inss = 18mA and Vp =-5V. Determine the
values of Ip and Vs [4]

v 20
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l

8. How can we solve the cross-over distortion in Class B amplifier? Calculate the general

efficiency of class B push-pull Amplifier. [2+4]
9. Explain the classification of amplifiers according to operating region. {4]
10. Draw the circuit diagram of LRC class A tuned amplifier and its frequency response

graph. And show that Bandwidth = 1/RC., [3+3]
I1. Explain the working principle of RC phase shifi oscillator with necessary expressions and

circuit diagram, [6]
12, Draw the circuit diagram of precision rectiffer circuit. 7]
13. Deseribe the working of transistor series voliage regulator with current Jimiting circuit, (7
14. Design a voltage regulator to give output voltage from 7V to 2]V using LM317. [5]
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1. Consider the circuit below for which R = 10k, The power supply V7 has a dc value of
10V on which is superimposed a 60 Hz sinusoid of 1-V peak amplitude. Calculate both
the de voltage of the diode and the amplitude of the sine wave si gnal appearing across it.
Assume the diode to have a 0.7V drop at | mA current and n=2, [4]
R
P\ v
2. What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit
diagram and IV characteristics curve, [5]
3. What is dc load line in diode? Write its significance. [3]
4. Describe in brief the operation of BJT as a switch with necessary diagrams, [4]
5. Why voltage divider biasing is called B independent? Design a voltage divider type DC
biased CE amplifier to obtain B independent biasing, Use appropriate guidelines to
support your design. Given parameters are: Vee = 24V, Ic= 1 .5mA and B =150. [2+6]
6. Draw the ac equivalent circuit for a CE amplifier (emitter resistor unbypassed) and derive
the expressions for voltage gain, input impedance, [4]
7. Describe the construction and working principal of DMOSFET with the help of drain
characteristics curve, transfer characteristics curve and mathematical eXpressiorn. (8]
8. A JFET amplifier with a voltage divider biasing circuit, has the following parameters:
Vp = -2V, IDSS = 4mA, RD = 9109, Rs = 3k, R1 = 12 MQ, R2 = 8.75 MQ and
VDD =24 V. Calculate ID and VGS, VDS, (8]
9. Draw the circuit diagram of transformer coupled class B push pull amplifier and its
corresponding characteristics graph. And, show that the maximum efficiency is 25n%. [2+2+4]
10. Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB
bandwidth of the amplifier. Write its applications. [6+2]
11. Explain the working principal of Wien bridge oscillator with necessary expressions and
circuit diagram. [4]
12. How can we use astable multivibrator for the generation of square wave? 4]
13. Design a 5V to 20V variable de voltage regulator using LM317. [4]
14, Draw a standard series DC voltage regulator circuit and find its voltage stability

factor (Sv). [2+6]
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. What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit

diagram and I'V characteristic curve. 51
In the given circuit the diode used has its 1 = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the eirenit. 5]
5000
" R TV T

e i bialpuiilenkminin

Design CC amplifier using [ independent voltage divider biasing circuit using
appropriate gmdeime Given: Ve = 20V, Icg = 2mA and B = 100. Use firm biasing.

Derive its voltage gain. [8+2]
Draw Hybrid n and T model. Derive the relationship between 1, and .. [343)
Describe the construction and working principle of EMOSFET with the help of drain
characleristics curve and mathematical expressions. 8]
Find the drain current(In) and drain to source 'vn!l,agt, (Vps) for the following circuit.
Given parameters are : V,=1 V and k = 0.5mA/V>. [8]

+20V
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7. Draw the circuit diagram of transformer coupled class B push- pull amplifier. And show

that the maximum cfficiency is 25m %, [2+4])
8. What are the applications of tuned amplifiers? Determine its 3 dB Bandwidth, Resonance
frequency and Quality factor, [2+6]
9. Explain the operation of RC Phase shift oscillator and derive the condition for the
sustained oscillation, [3+4]
10. Draw the circuit diagram of colpitts oseillator, Derive its frequency of oscillation. [2+4]
11. Describe the band gap voltage reference source with the help of a relevant circuit.
Compare band gap voltage reference source with Zener diode, [442]
12. Design a voltage regulator to give output voltage from 7 V to 21 V using LM317. [5]

ot
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1. A string of three dindes is used to provide a constant voltage of about 2.1 v. Calculate the
change in this regulated voltage caused by (i) a £10% change in the power supply
voltage; (it} cennection af'a 1K £ lond resistance, Assume 1= 2.

104 1V

[3+2)

R=]kQ

2. A zener diode exhibils a constant voltape of 5.6 V for currents greater than five times the
kmee current, Iy is specified to be ImA. The 2ener is o be used in the design of a shunt
regulator fed from a 15V supply. The load current vartes over the range of 0 mA to 15
mA. Find a suitable value for the resistor B What is the maximum power dissipation of

the zener diode?

3}.Dc5ign voliage divider CE amplifier (without emitter by pass capacitor). Given:
Transistor BC 5478 having [ =295, I, = 1.5 mA and Ve = 49V,
a) Isthis the best () point? Why?

b} Caleulate its input impedance and voltage gain,
€} What is the maximum peak voltage of the signal that can be applied to the input of
this amplifier 1o ensure the transistor is always in active region” [5+24342]

4. Draw Ebers- Moll (EM) model of BIT and write expression of collector current for active
region. 151

[3+2]

112

] O <
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$. Find  point and show it graphically. [o+2]
1w

2y

Eu Explain the working of n channel DMOSFET with characteristics curves. Derive an
cxpltssmn[ur IFET transconduciance. 1 [6+3]

e Ilmreqmm:lm:l:ﬁgn.admﬂm,ﬁ,mp' 10 T Wafz{]w:ﬂ

an 8 © Toad. The power supply is ta be sele B 450 3 V greater then
the peak outpul voltage. This avoide trans associated nonlinear

distortion, and allows for includi ort cirenil p ireuitry. Determine the
supply voltage required, the peak drawn fror o the total supply power,
and the power conversion effic Also detem : crmury power that cach
transistor must be able to dissipate safely, [ra14242)
£. Derive genernl efficiency of series fed Class A power ampllﬂﬂ' 161
9. Explain the working principle of ciystal oscillastor with diagedms operating in both
parzllel and series resonance mode. [4+2+2)
10, State Barkhausen Criteria for sinuscidal escillation. Is it possible to obtain 50% duty
 eycle square wave from 555 timer Astable Multivibrator? How? [2+43)
11, Explain the working of transistor serics voltage regulator with current limiting clement. [6])
12, Design variable DC voliage regulator using LM 317 to get (5-5) volis output. 5]
LT
2/2

1] O <



TRIBHUVAN UNIVERSITY Exam Regzular

INSTITUTE OF ENGINEERING |Lmel ~ BE  FullMarks 80 |
Examination Control Division | programme ki BEL pysg Marks 2
2079 Bhadra Year /Part__ 1171 Time hes. |

 Subject: - Electronic Devices and Circuits (EX 501)

Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

HC g S

—

What is De load line? Find operating point for the diode circuit graphically using load
line method. [1+4]

In the circuit given below the DC power supply Vee = 10 V is superimposed with 60 Hz
sinusoid of 1 V peak to peak amplitude. Calculate the amplitude of the sine wave signal
appearing across the diode for the case R1 = 10 KQ. Assume the constant voltage drop of
0.7 V in the diode. I5]

-

Rl

3. Why voltage divider biasing called §§ independent? Design common emitter Amplifier
using f independent dc biasing meih:}d with appropriate guideline. Given parameters:
Vee=24VDC, lc=15mA, B = [1+4+2+2]

4. What is the significance of I:wpasa capacitor in CE amplifier? Draw the small signal
model of voltage divider bias for emitter bypassed capacitor CE amplifier circuit and find
its input 1mpedam,e_ output impedance and voltage gain. [2+6]

5. Explain construction and working principle of N channel Depletion type MOSFET with
the help of drain characteristics and transfer characteristics. [8]

6. Find Ip and Vps for the given circuit. Given data are Vp = - 5.5 V. Iss = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? [8]
*Vpp= 20V
1.5MQ o4 2k
C; f—w
Vi o | -
330k02 % gt
=k
7. Draw the circuit diagram of class B push-pull amplifier. Derive its general efficiency and
maximum efficiency. [8]
8. Draw the circuit diagram of class A series fed amplifier and its corresponding
characteristic graph. And, find its general efficiency. [3+4]
9. Draw the circuit diagram of op-amp Wein Bridge oscillator. Derive its frequency of
oscillation. [2+4]
10. Draw the circuit diagram of Hartley oscillator, Derive its frequency of oscillation. [6]
11. Design DC voltage regulator using LM 317 to get 6-15V output. [6]

12. Draw standard series DC voltage regulator cireuit and find its voltage stability factor (S,), [4]



TRIBHUVAN UNIVERSITY Exam,

INSTITUTE OF ENGINEERING | Level BE | FallMarks |80 |

- " C O f HEL, B | }
Examination Control Division | Programme BELLBCET:{(' PassMarks |32 |
2078 Bhadra | Year /Part | 1 /1 Time 3hs. |

Subject: - Electronic Devices and Circuits (EX 501)

LR AS

i

Candidates are required to give their answers in their own words as far as practicable.
Attempt All guestions. \ .

The figures in the margin indicare Full Marks.

Assume suitable data if necessary.

. Bxplain the reverse break down region in zener diode. “Zener diode acts as a voltage

reference element” Justify the statement from I'V characteristic curve. (5]
A diode conducts ImA at 20°C. If it is operated at 100°C, what will be its current? Given
data are 1 = 1.6 and negative temperature coefficient value = -2.2 mV/°C. [5]

Show the importance of transistor bias stebilization, Design voltage divider bias {commeon
collector configuration) to get Icqg = 1.5 mA. Assume power supply voltage VCC = 15V

and beta of transistor is 110. [3+5]
Why BIT is called bipolar and FET is called unipolar device? Derive mathematically the
transconductance of MOSFET. [243]

. The bipolar junction transistor parameters for the circuit in figure below are 5= 200 and

V; = . Determine the input resistance, output resisiance and overall voltage pain of the
circuit. [8]
; ¥,

- [
9 sov
Ay
10k

R

w [ &
@ﬁ: 10 k2
A fe
43k0 10 ki

Describe the physical structure of N-channel JFET and explain its working principal and
characteristics clearly marking the various regions of operation. [2+6]

Find the drmn current (Ip) and drain to source veltage (Vps) for the following circuit.
Given parameters are: Vi=1V and k = 0.5 mA/VZ. [8]

& +30V
18580 § 15560

ka _§ L6540




8. Draw the circuit diagram of transformer coupled class B push-pull amplifier stage. And

find its maximum efficiency. Define cross over distortion in class B amplifier, [2+4+2]
9. Draw the circuit diagram of Quasi complementary-symmetry class AB amplifier using

dindes, [3]
10. When are tuned amplifiers used? Draw the circuit diagram of class-A tuned amplifier and

its frequency response graph, [2+3]
11. Draw Wien Bridge oseillator circuit and derive the expression for frequency of oscillation

and pain of amplifier circuit. [1+342]
12. Describe the operation of precision half wave rectifier with circuit diagram. 14)

13. Why transistor series regulator liss Jower efficiency? Explain the operation of voltage
regulator using band gap voltage reference. [2+5]
k%
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Explain the small signal model of PN junction diode and derive the expression for its
dynamic resistance.

Determing the Range of load Ry that will maintain the zener diode load voltage Vi at 5V.
Given Vg =j0V, Re= 104) ﬂ, Izm = 3[? ITIA

Is Rs
——ANN— ,,__ﬂ i

Ir
Nl o kLV?. R Vi
= -

Design a voltage divider type de biased CE amplifier to obtain f independent biasing.
Use appropriate guidelines to support your design. Given Vee = 12 V DC, Iz = 2mA and
B =150.

Derive the expression for Ry, Rou, Ay and A in CE capacitor bypassed amplifier.

5. Describe the construction and working principle of EMOSFET with the help of drain

10.
L1
12.

characteristics curve and mathematical expressions.

Find Ip and Vps for the given circuit. Given data are Vp = 3.5V, Ipss = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off
region or not?

™ V=20V
910 kO Io}  22k0
=

1
r i oy
vi © ¥

. A
110k LLkO Tf:;
-

Draw the circuit diagram of transformer coupled class B push-pull amplifier and show

that the maximum efficiency is 257 %.

When are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3 dB
bandwidth.

Explain working of RC phase shift oscillators and derive the frequency of its oscillation.
Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sv).
Design a voltage regulator to give output voltage from 7V to 21V using LM317,

Write short notes on:

a) Ebers Moll model
b) Transconductance of JFET
¢} Crossover distortion

#

[7]

(8]

[7]
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Define (Q-point in pn junction diode operation, Show it graphically With necessary
derivations. Differentiate between avalanche and zener break down, [3+2)

- The 6.8 V zener diode is specified to have Vz = 68 V at Iz =5 mA, rz = 200 and

Izk = 0.2 mA. The supply voltage V" is nominally 10V but can vary by + 1V, Find V,
with no load and with V" at its nominal value. Find the change in Vj resulting from
connecting a Joad 1esistance RL that draws a current Ip =1 mA. What is the minimum
value of Ry for which the diode still operates in the breakdown region? [2+142]

G 05K

Design B independent type dc biased common collector amplifier, and find its current

gain and input resistance. Given parameters: Vec = 20 VDC, I = 2mA and B = 100 and
use firm biasing method. [8]

Draw common emitter transistor amplifier circuit {emitter bias with unbypassed emitter
capacitor) and find its output impedance and voltage gain. Write application of common
base amplifier. * [44341]
Describe the working principle of N-channel Depletion type MOSFET with the help of
In Vg Vpg characteristics and transfer characteristics curves. Find the condition and
expression for it to operate in active mode of operation and write the expression for drain
current, [3+241]

6. Write about JFET as a voltage controlled resistor with practical application. 4]

7. Find Ing and Vigan from the following circuit. 5]

+20V

33k}

Ipgs = SmA
! Ve=-6V
l Mﬂi

-% 1 k€2

i e



14.

5.

Draw the circuit diagram of class A series fed amplifier and its corresponding
characteristic graph. And, find its general efficiency.

Draw the circuit diagram of Complementary-Symmetry class-AB amplifier using
Darlington pair transisters.

Describe about tuned amplifier and derive the expression for the 3dB bandwidth of the

amplifier.

1. Differentiate between synchronous and stagger turned amplifier.

.Draw voltage controlled oscillator circuit wsing IC 555 and derive expression for

frequency of oscillation.

. Among Hartley and Colpitts LC oscillator, which one do vou choose to implement in FM

stations to generate carrier wave signal? Why? Draw its circuit diagram.

Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(S, ).

Design a 5V to 20V variable dec voltage regulator using IC LM317.

L2

[3+3]
L3

£5]
El

6]
[51

[3]
[4]
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Ak g

Differentiate between avalanche and zener breakdown. Draw V-1 characteristic curve of
zener diode and briefly explain about it. [3+2]

In the given circuit, the power supply V* has a dc value of 10V on which is super
imposed a 50 Hz sinusoid of 1V peak amplitude. Caleulate both the dc voltage of the
diode and amplitnde of the sine-wave signal appearing across it. Assume the diode to
havpaﬂ.WﬂIMcmrmtandnﬂ. [5]

10KQ

=1

Design p independent type of dc biased common collector amplifier, and find its voltage
gain and input resistance. Given parameters: V.= 20 VDC, l=2mA and =100 and use

firm biasing method. | 81
Describe in brief the operation of RIT as a switch in cut off and safuration region. 4]
Explain about working principle of N-channel DMOSFET with its construction,
characteristics curves and characteristic equation. 71
For the faithful amplification of signal, selection of operating point iz utmost importance.
Justify the above statement, Derive transconductance of bipelar junction transistor. [3+4]
Determine Q point for {he following network, 420V [71
3I3EKQ
Tpss™ B mdh
V=6V

1IMQ 1KQ

il



8 Draw the circuit diagram of the Hartley Oscillator and derive its frequency of oscillation.  [6]
9. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristics graph. And find its general efficiency. [3+3]
10. Explain about the cperation of voltage controlled oscillator (VCO) using 555 timer IC

and derive its frequency of oscillation. [8]
11. Draw the circuit diagram of Complementary-Symmetry Class-AB amplifier using

Darlington pair transistors. [3]
12. Calculate the output voltage and the zener current in the regular circuit as shown in figure

below for Ry=1 KQ and R=220Q. Vz=12V. 5]

V=20V Qi(p=50)

Vo
(unregulated) P
R=2200}
i Ri=1KQ
12V

=] =

13. Draw series voltage regulator with current limiting cireuit and explain how this protection
circuit works? [6]

14. Briefly explain about Precision half wave rectifier with circuit diagram. 131

ik k
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1. Find the operating point of the diode circuit graphically using 1644 Jine method. 8]
2. Design DC voltage regulator for 6V output. Given data are V,=6V at [,=20mA, l,=2mA,
Pana=300mW and rz=100Q., The nominal input voltage is 153V+30% DC. Find the
maximum current it can deliver to the load. [5]
3. Design a common base amplifier circuit using 8 independent method. Given parameters
are V=15V, Ig=1.5mA, =100 and input and output impedances are comparatively
large. Use appropriate guideline to support your design. 7]
4. Why common collector amplifier is known as emitter follower? Draw its ac equivalent
circuit to find its input resistance and voltage gain. [1+6]
5. Draw and describe the Ebers Moll model for BIT. (4]
6. Draw the cirvcuit diagram of the Colpitts Oscillator and derive its frequency of
Oscillation. (6]
7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.
Given parameters are: V=1 V and k=0.5 mA/V*, [7]
V=10V
R=10MO § sl
Rs= B KD
8. Describe the construction and working principal of N-channel JFET with the help of
characteristics curve and mathematical expression. 7]



9. Define crossover distortion in class B amplifier. Draw quasi-complementary sy}nnletr}r

class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier,

10. Draw the circuit diagram of Class A tuned amplifier and determine the range of frequency
in which it gives maximum gain within 3 dB range?

11. Design a DC voltage regulator for 3V to 12V output using LM317.

12. Define the term multivibrator. Explain the operation of op-amp based astable
multivibrator for square wave with the help of circuit diagram and waveforms and also
determine its frequency of oscillation.

13. Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(Sy).

L d 2

[71

6]

[51

[8]

(6]
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1. Derive the expression for dynamic resistance of pn junction diode. 5]

2. Determine the current Ip and the diode voltage Vp with Vpp=5 V and R= 1K), Assume
that the diode has a current of 1 mA at a voltage of 0.7 V and that its voltage drop

changes by 0.1 V for every decade change in current. [5]
—W——
R Ip
= B +

== v 4.

3. Design volitage divider biased common emitter BJT amplifier to get voltage gain of -931,

Assume fi= 100 and Vec=+12V. [
4. Derive input impedance, output impedance and voltage gain of common collector BIT
amplifier . . (8]
5. Explain the construction and operation of E-MOSFET with characteristics curve and
- mathematical expression. [7
6. Derive mathematical definition of JEFET transconductance. [4]
7. Find Ipg and Vpsg from the following circuit. Show Q point graphically. [5+3]

! +40V
3k
2MO =

VGS (TH) = 5V
Ipfon) = 3mA
' VGS {on) = 10V

0.82 kG2

i




* 8. Derive general efficiency of class B amplifier. [5]
9. Draw the circuit diagram of Darlington complementary-symmetry class AB amplifier

using diodes. i3]

" 10. Derive maximum efficiency of transformer coupled class A amplifier. 5]
11. Draw astable multivibrator circuit using IC 555 and derive expression for frequency of
oscillation. [5]

12. Explain working principle of RC phase shifi oscillator with necessary expressions and
circuit diagram. (6]

13. Explain the operation of voltage regulator using band gap voltage reference. [6]

14. Design a (5-15)V variable de voltage regulator using LM 317 IC. [4]

EX 2
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. The leakage current of a silicon diodes is Is = 107 A at 25°C, and the emission cocfficient
is n = 1.6, The operating junction temperature is T; = 60°C. Determine (i) the leakage
current I and (ii) the diode current Ip at Vo =0.8 V. (4]

The 6.8V zener diode is specified to have Vz = 6.8 Vat Iz = 5 mA, 1, = 20 Q and
L = 0.2 mA. The supply Voltage V' is nominally [0 V but can vary by £ 1V. Find Vy
with no load and with V© at its nominal value. Find the change in Vj resulting from
cornmecting a load resistance Ry that draws a current I = 1 mA. What is the minimum

[y

E—J

value of Ry for which the diode still operates in the breakdown region? [242+2]
’ o5k JL
W
MARY
4
i

3. Determine the input resistance, output resistance and overall voltage gain of the circuit
given below: [£]

L]

=

4. Find terminal currents of BJT using Ebers-Moll Model. Write applications of different
BJT configurations. [5+3]

5. Explain the construction and operation of D-MOSFET with characteristics curve and
mathematical expression. 8]




6. Find the DC operating point of JFET circuit given below. Given parameters Ings = 12 mA
and Vp= -4V,

Vo= 20V
g

Rﬂ-l." EE

R.=miﬂ L] “
C

Cci

Ya

Rp =4k

¢

7. Derive maximum efficiency of series fed class A amplifier.
8. Derive bandwidih of tuned amplifier. Write its applications.

9. For a class B amplifier providing a 14V peak signal to 16 £ load and a power supply of
V.. = 24V, determine input power, output power and circuit efficiency.

10. Draw voltage controlled oscillator circuit using 1C 555 and derive expression for
frequency of oscillation.

11. Draw the circuit diagram of half wave precision rectifier and explain the operation.

12. Define voltage regulator. Explain the series voltage regulator with current” limiting
element.

13. Explain working principle of WIEN BRIDGE oscillator with necessary expressions and
circuit diagram.

Ry=180%2 >R -27k0 %fs
= =

£

EEE

(8]

[6]
6]

[4]

[6]
(4]

[1+5]

[6]
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1. Explain the small signal model of PN junction diode and drive its dynamic resistance. [2+4]
2. Determine the range of values of V, that will maintain the Zener diode of figure below in
ON state. [3]
R=2200

+ T
Vi V=20V Re=12ZK
l lzp = 60 mA

3. Design B independent type DC biased common emitter amplifier with emitter resistance
bypassed and find its voltage gain and input resistance. Given parameters V. = 24,

I =2 mA, p = 90. Use appropriate guideline 1o have high input resistance. [8]
4. Deseribe in brief the operation of BJT &s a switch in cut off and saturation region. [6]
5. Define transconductance (g}, Derive g, for BIT, [143]

6. Explain the construction and operation of N channel enhancement type MOSFET with the
help of drain characteristics and transfer characteristics, [8]

7. Find the drain current (Ip) and drain to source mltagr: (Vps) for the following circuit.
Given parameters are: V, = | V and k = 0.5mA/V*, [6]

V=10V
Ry= 10 MQ farcRl

Ry= 10 ML, g .= 6 KO




8. State the difference between BIT and FET. [2]
9. What is crossover distortion? Explain how it can be eliminated with necessary diagram. [2+4]

10. Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB

bandwidth of the amplifier. [6]
i1, Define Barkhausen criteria for sinusoidal oscillation. Draw the circuit diagram of wien

bridge oscillator and determine its frequency of oscillation. [2+6]
12. Describe Calpitt's oscillator with necessary circuit diagram. 5]
13. Draw the standard series DC voltage regulator circuit and find its voltage stability

factor (Sv). [6]
14. Design a 3.7 to 9V variable de voltage regulator using IC LM317. (4]

#EH
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1. Find operating point for the diode circuit graphically using load line method. [4]
9. Find the zener current form the given circuit if () Ry = 12K Q ()R, =3KQ [4]
R=1KQ
Pa=80 mW
j wd‘i ; ‘ V=10V
3. Determine the input resistance and output resistance of CC BIT amplifier circuit. Why
common collector configuration is used in amplifier circuit design. [2+24+2+2]
4. Describe the operation of BJT as switch with the help of Non-gate circuit. [4]
5. Derive expressions to obtain transconductance for BJT, JFET and MOSFET. Also prove
that v, =(B+1y. (3]
6. The n-channel JFET in the figure below has Ipss = 18 mA and V,, = -5V. Determine the
' values of I;; and Vps. (8]
{ o 420V

éxs&xn

185K Q2

165K &

7. Describe the working principle of N-channel EMOSFET with the help of its drain
characteristics curve and necessary mathematical expressions. {6]




8. Determine the general efficiency of transformer coupled class B push pull amplifier.
Draw the circuit diagram and its graph. [4+4]

9. Explain how class AB amplifier eliminates the cross over distortion. [3]

10. Draw the circuit diagram of LRC tuned class A amplifier and its frequency response

graph and show that Bandwidth = ft!C y [3+3]
11. Explain the operation of AMV using 555 timer IC and derive its frequency of oscillation. [6]
12. Draw the circuit diagram of Hartley oscillator. [3]
11, Draw standard deV regulator circuit and find its voltage stability factor. [4+4]
14, Design a DCV regulator for 3.7 V to 12 V output using LM317. . [4]

H
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. In the given circuit, the diode used has its n = 1.74 and it conducts 1mA at forward bias

voltage of 0.7 V, Find the current flow in the circuit. (4]
R=5000
=10V
V=10 L Iy=7
Design DC voltage regulator for 6V output. Given data are V, = 6 V at Iz = 20 mA,
I = 2mA, Prama = 500 mw and rz = 100, The nominal input voltage is 15V = 30%: DC.
Find maximum current it can delivers to the load. 14}
Design [ independent type de biased common collector amplifier and find its current gain
and input resistance. Given parametfers are: Vee =20V, Ic =2 mA and p = 100. Use
firm biasing method. %]
Draw the small signal model circuit for capacitor unbypassed CE amplifier and find its
voltage gain and current gain. [8]
Describe the construction and working principle of N-channel JFET with the help of its
drain characteristics curve and necessary mathematical expressions. 6]
For the circuit given below, find Ip and Vps: Also determine its region of operation and
small signal ac equivalent circuit. ‘ [3+3+2+2]

'L——-._____ q sVpo=10V
Rl E_ lﬂuﬂ

Rp ==6

E:i;-‘mpﬂ %

K2
(Fiven data are;
V=1V, k=0522
b
6 Ko

s




7 Draw the circuit diagram of transformer coupled class B push pull amplifier and its
corresponding characteristic greph. And from graph prove that maximum efficiency is
equal to 78.5%. Also find the condition when it has maximurh loss. [343+3+3]

R

4. Draw the circuit diagram and its frequency response graph of LRC tuned class A |
amplifier. State its resonance frequency and band width (3dB). ‘ [1+1+1+1]

9. Sgaie Barkhausen criteria for sinuseidal oscillator. Is this principle applicable 10 RC
oscillator using op-Amp? Why? If yes, determine the frequency of oscillations and the
gain of the amplifier of the circuit, [2+1+4]
10. Explain the operation of AMV using333 IC and derive its frequency of oscillation. i6]

11, Describe the bandgap voltage reference source with the help of a relevant circuit.
Compare bandgap voltage reference source with zener diode. [4+2]

12. Draw the series de voltage regulator with current Jimiting element and explain how it 7
works. -15]

L g
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Draw full wave bndge regtifier circuit with 5 ohm load resistor connected at its output. If
input ac voltage is 10V, calculate the power dissipation in the load resfstor (Assume "
diodes operate at forward voltage of 0.7V). 4]

2. Explain the small signal model of FN jmctnn diode and derive the expression for AC or
dynamic resistance. [2-+4]
3. Draw the ac equivalent circuit for given circuit and its input and output resistances.
Assume § = 100 for the BJT. 8]
i i o +Vec=15V
%R1=m{i]{ﬂ . =Re=5K0
: Yo
b =100
R2=20K0
. % 7; Re=1KQ
r . *?
4. Define transconductance (gm). Derive gm for BIT/ [2+4]
5. Describe in brief the operation of BJT as a sw:tch ' [4]
6. Describe with necessary graphs and expressions the principle of operation of N-channel
JFET. [6]
7. The n-channel JEET in the figure below has Ipgs = 18 mA and Vp = -5V. Determine the
values of Iy and Vs, (8]

+20V




12.

13
14,
15.

8. State the difference between BIT and FET: [4]

9. Determine the general efficiency of Transformer Coupled Class-A power Amplifier. [6]

10. Draw the circuit diagram of Complementary-Symmetry Class-AB Amplifier. " 2]

11. Calculate the efficiency of transformer coupled push pull Power Amplifier for a supply
voltage of 20V and output of (i) Vs = 20V (ii) Ve = 16V. [3+3]

Draw Wien Bridge Oscillator circuit and de.rivi/ﬂ]e expression for frequency of
Oscillation and gain of the amplifier circuit. : [2+343]

Draw Standard series dc voltage regulator and find its voltage stability factor (8). * ~ -+ [6]*
Design a 4.2 V to 12 V variable dc voltage regulator ysing IC LM317. [4]
Draw the circuit diagram of square wave generator. [2]

ki
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1. Explain the large signal models of PN junction diode. [4]

2. A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given
data are: 1=1.8 and negative temperature coefficient value = —1.8mv/*C. [4]

3. For the figure shown below with [ = 120 find the a) inpwt impedance (b) Output
impedance (c) voltage gain (d) current gain. Use small signal model. [2+2+2+2]

20V

4. Draw ac equivalent circuit of common collector amplifier. Find its input and output
resistances. [2+3+3]

5. Describe the physical structural of N-channel JEET and explain its working principle and
characteristics clearly marking the various regions of operation. [2+6]

6. Derive the expression to obtain the transconductance of E-MOSFET. 41

7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.
Given parameters are: V, = |V and k = 0.5mA/NVE, ) [4]

— Vop= 10

Ri= 10 M0 RBp= 6 k2

:3._ R3= 10 M1 > R 6 kD

A ;

-

F‘r‘ll'lnlﬂJ1




8. Draw the circuit diagram of class B push pull amplifier with output transformer and
explain how push pull action is achieved. Determine the general efficiency of class B

push pull amplifier. [1+3+4]
9. Draw class A tuned amplifier circuit and derive the expression for 3dB bandwidth of the
amplifier. ! [2+6]

10. Describe the operation of IC 555 as square wave oscillator and find its frequency of

oscillation. [6+2]
11. Estimate voltage stability factor (Sy) for standard series dc voltage regulator using BJT.

Also, explain the operation of overload protection circuit that could be used in series

voltage regulator circuit. 7 [5+3]
12. A class B audio amplifier is providing 20V peak sine wave signal to 8Q speaker with

power supply of 25V (=V¢c). At what efficiency is it operating? [4]
13. Define and explain the reverse breakdown effect in diodes. [4]

BEE
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. Draw graphs of IV characteristics of ordinary PN junction diode and zener diode. Draw

ac equivalent model for PN junction diode and derive its ac resistance.
Define and explain reverse break down effect.

Design [(-independent type dc biased common collector amplifier, and find its current
gain and input resistance. Given parameters are: Voo = 20V, Ic = 2mA, P = 100 and use
firm biasing method.

Derive an expression to find output resistance for emitter unbypassed common emitter
amplifier circuit.

Draw Ebers Moll model and ac equivalent T- model for BJT.

Describe the principle of operation of EMOSFET with the help of IV characteristic
curves and algebraic expressions. Also show its ac equivalent circuit model.

Find I and Vps for the given circuit.
o + & +25V
1 5MO 2.2KQ
Vp=—4V
Ipss - lﬂmA
300KQ
1KQ

o

Derive an expression to find the tranconductance for JFET.

Draw standard series de voltage regulator circuit and find its voltage stability factor {Sv],-
Draw a voltage regulator circuit using IC LM317.

Draw a circuit diagram for Bandgap reference voltage source.

Define cross over distortion in class B amplifier. Draw quasi-complementary symmetry
class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier.

What is the maximum efficiency of class B amplifier? State the condition when it occurs.

Why heat sink is necessary in power transistor? Explain with the help of thermal Ohm’s
law or thermal resistance method.

State Barkhausen criteria and explain the principle of oscillation.

Draw Wien Bridge Oscillator circuit and write the expression for frequency of
Oscillation.

Draw crystal oscillator circuit.
ek

[7]
[3]

[8]

[3]
[4]

[5]

[2]
(6]
(3]
(31

(6]
(2]
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L

With the aid of ip — vigs curve, verify that the transconductance g, of a MOSFET depends
upon the dc bias point. [5]

¥~ State why the resistors and capacitors are minimized in IC fabrication. (3]

.3 Explain how the veoltage gain of difference amplifier would be larger when a current
mirror is used at the load as compared to using only a simple resistance at the load. [6]

4. Draw emitter follower with voltage divider and cwrrent mirror de level shifting circuits
and which circuit performs better results and why? [2+2+3]

\y Find the close loop input impedance of non inverting Op-amp. Derive the expression t©

reduce the effect of input offset current in an Op-amp. [4~3]
.\_’,l}." For a non- inverting op-amp R = 1KO, By =20 KO, Ve = £13volt. The op-amp has a
slew rare of 0.5V/usec, and a saturation dropout volitage of 10%. Find maximum input

voltage in RMS value at 10 KHz sine wave. (6}
\?-/Br&w circuit diagram of variable series voltage regulator with transistor error amplifier

circuit and derive its voltage regulation factor, S,. [2+3]

8. Design a regulator circuit diagram to obtain 16 VDC with input voltage of 23 VDC. i [3]
9. Draw a circuit diagram of transformer coupled class B push pull amplifier clearly. And

determine its maximum efficiency. [343]

4 DeDiscuss crossover distortion in push pull amplifier, and state how you can eliminate it. [6]
I1. Define Barhausen Criteria for sinusoidal oscillation. Draw a circuit diagram of RC

oscillator and derive its frequency of oscillation, . [3+1+8]
2. Draw the circuit diagram of triangular wave generator. Explain the operation of square

wave generator circuit. [2-4]

akw
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5’.

10,

1.

. List 6lit the advantages of monolithic IC as compared with discrete components. 4

Draw hfhr'iu:i-'.r: model of BIT as a} voltage controlled current source, b) current controlled current
source. : 3+3=6

Draw a simple current mirror and describe its operation. What are the reasons for the
output current of a simple current mirror not being exactly equal to the reference current? 2+4+4=10

Discuss the importance of active load and level shifting C_““E%ﬁﬂﬁ%“ . §+5=10

Define slew rate of an op-amp. A 10mV-10 kHz sine wave is input to an op-amp with a gain of 1000.

_Calculate the minimum slew rate that is required for the op-amp to produce an output withoutany

dlS'EEIII’III.DI'I (Thé sine wave and slew rate are related with the expression  SR=21fA) I+de]

For an muertmg op armp, R o= 1%, Re= 10k, V. = + 15V, The op amp has a slew ratp of 0.5V /fus, a
saturation dropout vn?tage of 10% and gain bandwidth product of 1 MHz. Plot the gain and phase

res_p'hns_e of the circuit, and also show the output waveform when a 5 V peak to peak sine wave of 1 kHz ;
rreqq'encyr is used as the input to this circuit. 2+2+2=6
De fin.e loading effect in unregulated power supply. Draw a series transistor zener diode voltage

regulator, and state how this problem is taken care of by this circuit. 2+6=§
Caﬁﬁér& zener diode with bandgap voltage reference. "4

How does cross over distortion occur in class B push pull amplifier? Discuss the change in
effects of cross over distortion when the magnitude of the input signal is reduced, and when the '
frequency is decreased. What will you do to eliminate cross-over distortion? Discuss the impact

©of this remedy in terms of power dissipation. 3+242+3+2=12
Descrube ’Barkhausen Criteria” for oscillation. Write down the general expression for the
gain.of a feedback amplifier, and state the condition for oscillation. 5
DOraw and explain the operation of CMOS inverter relaxation oscillator. 8
LR



