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F. E. Examination - 2007

BASIC ELECTRONICS ENGINEERING
(2003 Course)

Time : 3 Hours] [Max. Marks : 100
Instructions : - DEC 00

(1) Answers to the two sections should be written in separate
books.

(2) Black figures to the right indicate full marks.
(3) Neat diag?ams must be drawn wherever necessary.

(4) - Use of logarithmic tables, slide rule, mollier charts, electronic
pocket calculator and steam tables is allowed.

(5) Assume suitable data, if necessary.

SECTION - 1

Q.1) (A) Explain the principle of operation of a Varactor Diode along

(B)

©

Q2) (A)

[3261}-109

with its characteristics of symbol. [06]

Draw a neat circuit diagram of a Bridge Rectifier with capacitor
filter and explain its operation with appropriate waveforms. [06]

In a PN junction Ge diode if the reverse saturation current is
10 A, calculate the forward current for the voltages 0.1V and

0.2V. [04]
OR

Why Photodiode is not used in forward biased condition ? Give

advantages of photodiode. [04}
1 P.T.O.




[image: image2.png](B) A diode, whose internal resistance is 20Q, is to supply power
to 1kQ load from a 110V (rms) source of supply. Calculate :

(1) DC load current
(2) DC load voltage
(3) Total input power to the circuit [06]

(C) Derive the expression for output voltage and ripple factor of
sy o1 full wave rectifier. [06]

Q.3) (A) Explain block diagram of Shunt Regulator and compare regulator
with rectifier. [06]

B) TFor an amplifier the mid frequency gain is 50 and lower half
gan |
power frequency is 80Hz. Find out gain of the amplifier at

the lower half power frequency. [04]
(C) List the comparison between CB; CC, CE amplifiers. [06]
OR
Q.4) (A) Design Zener regulator for following specifications : [06]
(1) Load Current = 20mA
(2) Output Voltage = 5V
(3) Zener Wattage = 500mW
(4) Input Voltage = 12 £ 2V
5 L = 8mA

(B) What is D.C. Load Line ? Derive its equation for CE amplifier
and explain the criteria for selection of operating point. [06]

(C) Explain with a neat circuit diagram the operation of 3 pin
voltage regulator IC. [04]

Q.5) (A) Design and implement full adder using basic gates. Use K-map
technique. [06]
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Reduce the following expressions and implement using logic
gates :

(1) AB+ (A +B)+ AB

(2) AB + ABC + AB (E + F) 108]

Draw the timing diagram for OR and NAND gates. [04]
OR v .

Reduce the following expressions and implement them using

NAND gates : [06]

(1), AB+ CD + BC
(2) A+ AB + AB

Prove the following Boolean Identities :
[AB + (A + B)| AB = AB [06)

Draw the truth table for 1-bit comparator using two inputs, obtain
the expression for each output using K-map and realize the same
using basic gates. ‘ [06]

SECTION - I
Explain the conditions necessary to produce sustained oscillations. [04]

Derive the expression for voltage gain of a closed loop non-
inverting amplifier using Op-Amp. Also explain unity gain buffer
using Op-Amp. [06]

Explain the effect of negative feedback on : [06]
(1) I/P resistance of an amplifier
(2) O/P resistance of an amplifier
OR
Draw and explain circuit diagram of a comparator using IC 741. [04]

Compare the 4 types of feedback amplifier w.r.t. Ri, Ro, gain
and distortion. [08]

3 P.T.O.
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.explain the function of 6 controls. : [08]

®)

Q.12) (A)

(B)

Draw neat circuit diagram of : [04]
(1) Wein Bridge Oscillator using Op-Amp

(2) Hartley Oscillator using BJT

Explain Thermocouple on the following basis : [06]
(1) Principle of Operation -

2) Materials used

(3) Applications

Differentiate between Active and Passive Transducers. Explain
one active transducer with diagram. » [10]

OR
What are different pressure transducers ? Explain any one.  [08]
Explain principle of operation and working of : _ [08]
(1) Piezoelectric Transducer
(2) Displacement Transducer
State the various front panel controls on a dual trace CRO and

N _2

Draw a neat circuit diagram®of a 'square wave generator using
IC 555, calculate the values of timing components if the frequency
of output signal is 100 kHz with 60%- duty cycle.

Assume C = 0.01 pF [10]
OR

Draw and explain astable multivibrator using IC 555. Draw

output and capacitor voltage waveforms. [06]

Explain the following [12]

(1) Public Address System
(2) Burglar Alarm
(3) = Electronic Weighing Machine
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BASIC ELECTRONICS ENGINEERING
(2003 Course)
Hours] . [Max. Marks : 100

Instructions :

(1) Answers to the two sections should be written in separate books.

(2) Figures to the right indicate full marks.

(3) Use of logarithmic tables, slide rule, electronic pocket calculator
is allowed.

(4) Neat diagrams must be drawn wherever necessary.

(3)° Assume suitable data, if necessary.

Qn 4
®)

©

Q2) (A

®)

©

SECTION - 1

Explain the two Breakdown Mechanisms in a Diode. [04]
For a haif-wave rectifier, define and derive the expressions

for following parameters : [08]
@ I,

@ V.

(3) Ripple Factor

(4) Rectifier Efficiency

Define o, and B, . Derive the expression for their inter-relationship. [04]
OR

Draw the V-I characteristics of Ge and Si diodes. Give reasons
for variations in the characteristics. » [04]

In a centre tapped FWR, the rms half secondary voltage is 10V.
Assuming ideal diodes and load resistance of RL = 2kQ, find —

(1) Peak Current

(2) DC load voltage

(3) Ripple Factor ,

(4) Efficiency of Rectification B [08]
State different types of transistor configurations and compare
each type on the basis of R, R , A and A, [04]

out’
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Draw neat circuit diagrams of Series and Shunt Regulators using

transistor and explain. [08]

For the circuit given below, draw the DC load line on the
generalized output characteristics of CE amplifier.

+10v

Lioka
10kQ . If Bdc = 50 and VCEsat =02 V, then
— AAA— | determine whether or not the transistor
L, ™) is in saturation. [08]

OR

Draw and explain frequency response curve of single stage CE
RC coupled amplifier. Define 3 dB bandwidth. Why does the
gain fall at high frequencies and low frequencies ? [08]

Draw and explain block schematic of a regulated power supply.
Draw circuit diagram of + 12V DC regulated power supply using
3 terminal voltage regulator IC. [08]

In the circuits given below, the switches may be ON (1) or OFF
(0) and the bulb will be ON (1) or OFF (0). [08]

(1) - Determine all possible conditions of the switches for the
bulb to be ON (1) / OFF (0) in each of the circuits.

(2) Represent the information obtained above i.e. in (1) in the
form of truth table.

(3) Name the operation performed by each circuit.

v Sltr 4/Sc
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Explain Positive and Negative Logic in digital system. [04]

List the universal gates and derive basic gates using any

universal gate. [06]
OR '

Prove the following using Boolean Algebraic Theorems : [08]

() A+A.B+A.B=A+B
2) AAB+A.B+A.B=A+B

The voltage waveforms shown in figure below are applied
at the inputs of 2-input AND and EX-OR gates. Determine
the output waveform in each case. [04]
Input ‘A’ ‘
o 1 2 3 a4 5t
Input ‘B’
o i 3 3 4 35 —tm
Design half adder circuit using K-map. [06]
SECTION - 11
State and describe the properties of an ideal OP-Amp. Prove
N . R¢
for an inverting amplifier, A = R [08]
S
What is Barkhausen criteria ? State advantages of Negative
Feedback. [04]
Draw and explain Wien Bridge Oscillator. - ~ [04]
OR
Show how an Op-Amp can be used to give output, [04]
Vo=V, +V, +V)/3
Draw and explain voltage follower using OP-Amp. [04]
Draw and explain RC Phase Shift Oscillator Circuit. State the

formula to calculate frequency of oscillations. [08]

3 P.T.O.
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What is a Transducer ? Give classification of Transducers.  [04]
Write short notes on any three : (12]
(1) RID

(2) Thermistor
(3) Strain Gauge

(4) Piezo-electric Transducer

OR
Draw and ex'plain block diagram of an Instrumentation System. [08]
Draw construction details of LVDT. Explain its working. State
its applications. [08]
Draw and explain block diagram of Dual - Trace CRO. List
applications of CRO. [10]
Explain IC 555 as a free running Oscillator with the help
of circuit diagram and waveforms. [08]
OR
Explain operations of following Front Panel Controls of CRO : [06]

(1) Alternate

2) Chop

(3) External Trigger
4) Volt/div.

Write short notes on Any Three : [12]

(1) Weighing Machine

(2) Burglar Alarm.
(3) Batch Counter
(4) PA System

[3161]-109/4
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BASIC ELECTRONIC ENGINEERING
(2003 Course) -
Time : 3 Hours] [Max. Marks : 100

Instructions :

(1) Answer Q.1 or Q.2, Q.3 or Q4, Q.5 or 0.6, Q.7 or Q.
09 or Q10, Q11 or Q.12

(2) Answers to the two sections should be written in separate
answer books. ‘

(3) Neat diagrams must be drawn wherever necessary.
(4) Black figures to the right indicate full marks.
(5) Use of electronic pocket calculator is allowed.

(6) Assume suitable data, if necessary.

SECTION -1

Q.1) (A) Write the volt-ampere equation for a p-n diode. Explain the
meaning of each symbol. [06]

(B) A Silicon diode has saturation current of 1 pA at 27°C. Find
diode bias voltage when diode current is 3 mA. [04]

(C) Calculate the o, and B, for the given transistor for which
I. =5 mA; I, = 50 pHA and I = 1pA. [06]

OR

[3061]-109 1 P.T.O.




[image: image10.png]Q.2) (A) A half wave rectifier circuit connected to a 230V, 50 Hz source,
through a transformer of turn ratio of 10:1. The rectifier circuit
is to supply power to a 500€2, 1 watt resistor and diode forward
resistance is 100£.

Calculate :
(1) Maximum, Average and rms value of current and voltage.
" (2) Efficiency of rectification.

(3) Percentage Regulation. [12]
(B) Give peak inverse voltage of diode in the following circuits : [04]

(1) Half wave rectifier without filter

(2) Half wave rectifier with capacitor input filter

(3) Full wave rectifier

(4) Bridge rectifier

Q.3) (A) For the circuit shown in fig. 1, find (i) the output voltage
(ii) voltage across Rs. (iii) the current through zener diode. [08]

+ MM Vo
T Rs = 5k¢¥ ‘ I

— =10kQ
12v AN %RL

l | B

Fig: 1

(B) Which reactive components in R-C coupled amplifier affect the
low frequency response and high frequency response ? Explain
in brief. [08]

OR

[3061]-109 2 Contd.
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For the circuit shown in fig. 2, find the maximum and minimum

values of zener diode current : [08]
5KQ
o AAAM
80— 120V /Z_/sov % 10KQ
Fig. 2

Give comparison of CE, CB and CC on the basis of Av, Ri,
Ai, Ro. [04]
Write short note on Voltage Regulator IC 78xx. [04]

(A +B) (C +D)=(A+B)+(C+D)

Realize the logic equation using

(i) OR & AND gates

(i) Only NOR gates [10]
Realize a 3-input gate using 2-input gates for the following gates :

(1) AND

2) OR

(3) NAND

4) NOR . [08]
OR

Prove the following using Boolean algebraic theorms : [12]

() A+A.B+A.B=A+B
2 AAB+A.B+A.B=A +8B
(3) ABC + ABC + ABC + ABC = AB + BC + CA

3 P.T.O.




[image: image12.png](B) = Identify the circuit shown in fig. 3 and give its truth table : [06]

D
T

Fig. 3
SECTION - 1I
Q.7) (A) Give the ideal values of following OP-Amp Parameters :  [05]
() Ri
@ Av
(3) CMRR

(4) Band Width
(5) Slew Rate

(B) For the OP-Amp circuit shown in fig. 4. Calculate output
voltage V_: [04]

L5V

4V

Fig. 4

(C) Draw neat circuit diagram and explain briefly the R-C phase
shift oscillator. Also give the equation of frequency of oscillations. [07]

OR

[3061]-109 4 Contd.
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In the non-inverting summing amplifier V, =2V, V, = -4V,
V, = 5V. Input resistors for all three input signals are same and
are equal to 1kQ. The feedback resistor Rr is 2kQ. Determine
the output voltage. (Assume ideal OP-Amp) [05]

In a Wien Bridge oscillator circuit the feedback circuit component
are R, =R, =16 kQ, C, = C, = 0.01 uf. Calculate the frequency
of oscillations. [04]

(1) Identify the circuit shown in fig. 5.

(2) Explain its operation in brief.

(3) Draw output voltage waveform for sinusoidal input : [07]
v
33K :
%—}t —AWWN—¢ ::ﬂz v
VO
-12v
777 fig. s
Explain the following characteristics of transducer : - [04}

(1) Accuracy
(2) Ruggedness
(3) Linearity

(4) Repeatability

Mention the factors to be considered while selecting a transducer

for an application. [04]

What is RTD ? Draw its constructional diagram and explain

its operation. 108]
OR

5 P.T.O.




[image: image14.png]Q.10)(A) Compare the three types of temperature transducers. [08]

(B) Name different pressure sensors and explain working of each
in brief. Explain the principle of operation of strain gauge. [08]

Q.11)(A) Fig. 6 shows free running oscillator using IC555 : [09]
\
Ve
4 8 KQ
5
Ofpo—3 5 7 g
5 K (ideal diode)
2 :
s H .
1 5 = OIpF
o Ly
0OINF o
Fig. 6

(1) Draw voltage waveforms at Pin-6 and Pin-3.
(2) Calculate percentage duty cycle.
(3) Calculate frequency of output signal.

(B) Dfaw the block schematic of P.A. system and exfalain in brief.  [09]

OR
Q.12)(A) Write short notes on : [10]

(1) Electronic Weighing Machine
(2) Burglar Alarm

(B) State whether the following statements are True or False :  [08]
(1) The Reset Pin of IC555 is active low.
(2) The monostable circuit is also called as one shot.

(3) The internal reference voltages of IC555 can be changed
by applying external D.C. voltage at control voltage pin
(Pin-5).

[3061]-109 6 Contd.
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The current sinking as well as sourcing capacity of IC555
is 200mA.

The supply voltage (Vec) of IC555 is adjustable from 5V
to 18V.

Monostable circult using IC555 can be used as frequency
divider.

The load to the output terminal of IC555 may be connected
either between output pin-3 and ground OR between Vcc
and output pin-3.

In free running oscillator using IC555, both the states are
quasistable. :

[3061)-109/7
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Instructions :

(1) Answers to the two sections should be written in separate
books.

(2) Neat diagrams must be drawn wherever necessary.
(3) Figures to the right indicate full marks.

(4) Use of logarithmic tables, slide rule, electronic pocket
calculator is allowed.

(5) Assume suitable data, if necessary.

SECTION - I

Q.1) \(})/ Show with suitable circuit diagram, how a P-N junction can be
reverse-biased. Draw the V-I characteristics for the P-N junction

in this circuit and define the reverse saturation current. [05]
(b) ~Why a photodiode is not used in forward-biased condition ? Give
advantages and disadvantages of a photodiode. [05]

(¢¥" A step down transformer having turns ratio 10 : 1 and input 230V,
50 Hz is used in a half-wave rectifier. The diode forward resistance
is 15 ohms and resistance of secondary winding is 10 ohms. For
a load resistance of 4 k-ohms, calculate average and rms values

- of load current and voltage, rectification efficiency and ripple
factor. [06]
OR :
Q.2) (a) Draw and explain the V-I characteristics of a Zener diode. What
are the two breakdown mechanisms in a Zener diode ? [06]

{b) Draw and explain input and output characteristics of a transistor
CB configuration. [06]

[2758]-109 1 . P.T.O.




[image: image17.png](c) For a transistor in common emitter configuration, the reverse
leakage current is 21 WA, whereas when the same transistor is
connected in common base configuration, it reduces to 1.1 HA.
Calculate values of o, and B, of the transistor. [04]

W) What is the significance of Input Resistance in a voltage amplifier ?
What should be the value of Ri in an ideal voltage amplifier ?
Justify your answer. [05]

(b) State and explain the factors affecting the output voltage of a
(IS regulated power supply. [06]

(c) If voltage gain of an amplifier reduces from 200 to 141.4 at a
frequency of 35 Hz and if upper half power frequency is 18 kHz,
what is the B.W. of the amplifier ? Calculate the gain of the
amplifier at 20 Hz and 20 kHz. What should be the minimum
value of the input coupling capacitor if the total series resistance
is 9kQ (Reactance to be approximately 10% of the total series
resistance) ? [07]

OR

Q.4) (a) Show the nature of the _frequency response curve of an amplifier.
Define the predominant regions of this curve and explain the
reasons of the nature of the curve in each region. [05]

(b) Define performance parameters of a regulated power supply. [06]

(c) In a shunt regulator circuit using Zener diode, the series resistance
used is 1.2 kQ. It provides 4.7V to a load of 2.2 kQ. If Iz
is 1 mA and Iz is 20 mA, what is the range of the
input voltage for the output voltage to remain constant ? [07]

Q.5) (a) Describe the one-shot multivibrator using IC 555. Draw the necessary ,
waveforms and write expression for t,: [06}

(b) Draw a neat circuit diagram of Burglar Alarm and explain its
operation. . . [04]

(¢) Draw a neat block diagram of C.R.O. and explain function of .
each block. ) — —  [06]

OR | \ﬁ/@»\g;,
: Lok e
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[image: image18.png]Q.6) (a) Explain X-Y mode of C.R.O. and give its uses. [04]
(b) Distinguish between monostébl\e and astable multivibrator. [04]
(c) Write notes on : [08]
(1) Electronic Weighing Machine
(2) Oscilloscope Attenuator Probes

SECTION - II

Q.7) (@ Draw a neat circuit diagram of three-input non-inverting summing
amplifier using Op-Amp and obtain the expression for its output
voltage. [06]

(b) State Barkhausen’s criteria for oscillations. Draw a neat circuit
diagram of RC phase shift oscillator using Op-Amp and explain its
operation. . [06]

(c)"An Op-Amp is used in inverting mode with Ri = 1kQ,
ReE=15kQ, Vcc = £ 15V. Calculate the ofp voltage for the
following i/ps —

@ V, =15 mV /\@ v
N L)>

@ Vv, =2V [06]
OR
Q.8) (a) Explain the following parameters of an Op-Amp and write down
the typical values for IC 741C. [06}

(1) Input offset voltage
(2) Input offset current
(3) Slew rate

4) CMRR

(b) With the help of neat block diagram of feedback amplifier
-employing negative feedback, derive the expression for gain of
the amplifier with feedback in terms of gain without feedback. [06]

(c) Draw neat circuit diagrams of —
(1) Hartey oscillator using BIT ,
(2) Wien bridge oscillator using Op-Amp. ‘ [06]

[2758]-109 3 - P.T.O.




[image: image19.png]Q.9) \La)/Deﬁne Positive logic and Negative logic. [04]

(b) Design 2-input.EXAO‘lrg21te using other basic gates. Write down
the truth table for 3-input EX-OR gate. [06]

(c) Prove the following Boolean identities. (Any Two) [06]

W [(AB +(A+B)] « AB = AB
@7 ABCD + ABCD + ABD = BD
B XY + XYZ + XYZ + XYZ = YX + Z)
‘ OR
Q.10)(a) Design Full Adder Circuit making use of truth table and K-map. [06]
(b) Implement —
() Y, = B(D + CD)
(2) Y, = AB + CD + BC using NAND gates only. [06]

(¢) Reduce the following Boolean equations using K-maps : [04]
(For any one)

() ABC + BC + BC
() ‘AB + AC + BC

Q.11)(a) State the principle of operation of LVDT. Draw and explain the
construction of a LVDT. State its advantages and disadvantages. [10]

(b), Explain Thermo-couple on the following basis : [06]
(1) Principle of Operation

,&{ Materials Used
@ﬁﬁ;ﬁcations
OR
Q.12)(a) Draw and explain block diagram of an Instrumentation SyStem.[06]

(b) What is a Transducer ? Compare Passive with Active transducers. [06]

(c) Explain briefly different types of Strain-gauges. [04]
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