j DEGREE & DIPLOMA
ENGINEERING

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER -2018 EXAMINATION
MODEL ANSWER

Subject: BASIC ELECTRONICS Subject Code: | 2222°

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model
answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to
assess the understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more Importance
(Not applicable for subject English and Communication Skills).

4) While assessing figures, examiner may give credit for principal components indicated in the
figure. The figures drawn by candidate and model answer may vary. The examiner may give
credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. Infsog#e gases, the assumed constant
values may vary and there may be some difference in'the candidate’s answers and model
answer.

6) In case of some questions credit may be given by judgementon part of examiner of relevant
answer based on candidate’s understanding. '

7) For programming language papers, credit may be givewto any other program based on
equivalent concept.

Q. Sub Answer Marking
No | Q-.N. Scheme
1. Attempt any FIVE of the, following: 10
(@) Draw the symbael of inductor and capacitor. State the 2M
unit of inductor and capacitor.
Ans. | Symbol of Inductor: Each
symbol %2
OR M
oYY O_Qo(ﬁ_o
Symbol of Capacitor: Each
J_ J_ Unita M
I
Unit of Inductance : Henry OR H
Unit of capacitance : farad OR F
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(b) State the need of filters. Define filter. 2M

Ans | Need: In dc power supplies, the output of a rectifier
contains dc component as well as ac component. The | Need 1M
presence of the ac component is undesirable and must be
removed so that pure dc can be obtained. Thus filters | Definitio
circuits are required. n

1M
Filters: Filters are electronic circuits (consisting of
inductors and capacitors) which remove or minimize
unwanted ac component of the rectifier output=and allows
only the dc component to reach the load.

(© Define o and B of transistor. 2M

Ans | a (Alpha) : This is the Common BaSe dc current gain. It
defined as the ratio of collector/current«(Ic) to emitter Each
current (lg). definition

_Ic 1M

a__

Ig
B (Beta): This is the Common Emitter dc current gain. It is
defined as the ratiogof collector current (Ic) to the base
current (Is).

I
b=,

B

(d) Define amplification factor and trans-conductance of 2M
JFET.

Ans | Amplification factor: Each
Amplification factor (i) of a JFET is the ratio of change in | definition
drain voltage to gate voltage keeping constant drain current. 1M
This indicates how much more control the gate voltage has
over drain current compared to the drain voltage.

AVDS
W= keeping Ip constant.
AVGS
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Transconductance:

The transconductance g is the change in the drain current
for a given change in gate to source voltage with constant
drain to source voltage.

Alp

Om= keeping Vps constant.

AVGS

(€)

Ans

State the two advantages and disadvantages of

integrated circuits.

Advantages of Integrated circuits:

« Small in size due to the reduced device dimension.

* Low weight due to very small size.

* Low power requirement due tomlower dimension and
lower threshold power requirement:

» Low cost due to large-scale production.

+ High reliability due to the,absence,of a solder joint.

* Increased speed.

* Easy replacement
economical.

» Higher yieldgbecause,of the batch fabrication.

instead,, of repairing as it is

Disadvantages of Integrated circuits:

* IC resistors have alimited range.

» Generally inductors (L) cannot be formed using IC.

* |ICs are delicate and cannot withstand rough handling
 Limited amount of power handling.

+ Lack of flexibility.

* Higher value capacitors cannot be fabricated.

2M

Each
advantag
e and
disadvant
age - 2M

()
Ans

Define transducer and name two passive transducers.
Transducer is a device that converts one form of energy
into another form of energy.

A transducer is a device which converts a physical quantity
such as temperature, pressure, displacement, force etc., into
equivalent electrical quantity either voltage or current.

Examples of Passive transducers:
e RTD
¢ Inductive transducers

2M

Definitio
n
1M

Each
Example
.M
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e Capacitive transducers
e LVDT
e LDR
e Strain gauge
e Thermisters
(9) State seebeck and Peltier effect. 2M
Ans | Seebeck effect: This states that whenever two dissimilar
metals are connected together to form two junctions out of Each
which, one junction is subjected to high temperature and | Definitio
another is subjected to low temperature then e.m.f is n
induced and it is proportional to the temperaturesditference 1M
between two junctions.
Peltier effect: This states that for twao.dissimilar metals in a
closed loop, if current is forced,to flow through, then one
junction will be heated and other will"'6ecome cool.
OR
It is the presencefofheating of one junction and cooling of
the other when electric cusrent is maintained in a circuit of
material consisting‘of two dissimilar conductors.
2. Attempt any THREE: 12
(@) Determine the value of capacitance with the following 4M
colour code.
(i) Orange, Orange, Blue
(ii) Yellow, Violet, Yellow
Ans. | (i) Orange, Orange, Blue
Colour coding:
Orange Orange Blue
Colour
l l coding
1M
3 3 6
Value of capacitor: 33 X 10° pF
=33 X 10° X 10°%F
=33 X 10°F
= 33uF
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ii) Yellow, Violet, Yellow
Yellow Violet Yellow Correct
answer
l l with unit
M
4 7 4
Value of capacitor : 47 X 10 pF
= 470KpF
OR
= 47 X 10" X 10™%F
=47 X 10° F
= 0.47uF
(b) Draw the neat sketch of center tap full wave rectifier. AM
Draw i/p and o/p waveforms.
Ans | Circuit Diagram
Any
other
relevant
AC. v circuit
@Supply ! Diagram
2M
Wavefor
ms
Input and Output Waveforms 2M
AW
£l 1 U ot
il
§| L — ot—
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(c)
Ans

Draw and explain zener diode as a voltage regulator.
Zener diode as voltage regulator

A reverse biased Zener diode is used to provide a constant
voltage across the load resister R.. The voltage regulator
circuit diagram showing the Zener diode is as given below.

Rs
+ ¢ ‘ S
T_ i i
I} Regulated
Unregulated 2 l v R. v, voltage

voltage

I, l
-4 0

For proper operation, the input voltage Viumust be greater
than the Zener voltage Vz. This ensures that the Zener
diode operates in the reverse breakdown condition. The
unregulated input voltage Vi is applied to.the Zener diode.

- O

Regulation with varying Input voltage: (Line
Regulation)

As the input voltageglincreases, the input current (ls)
increases. This increases the current through Zener Diode,
without affecting the load current (I.). The increase in input
current will also inerease“the voltage drop across Rs and
keeps V| as constant. If the input voltage is deceased, the
input current also “decreases. As a result, the current
through zener will also decrease. Hence voltage drop
across series resistance will be reduced. Thus V| and I
remains constant.

Regulation with varying load resistance: (Load
Regulation)

The variation in the load resistance R, changes I, thereby
changing V.. When load resistance decreases, the load
current increases. This causes zener current to decrease. As
a result, the input current and voltage drop across Rs
remains constant. Thus, the load voltage V| is also kept
constant. On the other hand, When load resistance
increases, the load current decreases. This causes zener
current to increase. This again keeps the input current and
voltage drop across Rs constant. Thus, the load voltage V.

4M

Diagram
2M

Explanat
ion 2M
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is also kept constant.
Thus, a Zener diode acts as a voltage regulator and the
fixed voltage is maintained across the load resistor R

(d)

Ans

Describe the working principle of npn transistor with
the help of diagram.

NPN Transistor:

Diagram:

& E L L B ) LA I L N ) c Rc

L B B ) . . ....“
j‘r“al Tl
+ { or| T- ‘ce
Movement of of A
emitter % s IST ldoctrons elecirons

Working principle:
Above figure shows NPN transistor with forward biased
emitter-base junction’ and reverse biased collector-base
junction.
The forward bias causes the electrons in the N-type emitter to
flow towards the base. This constitutes the emitter current Ie.
As these electrons flow through the P-type they tend to
combined with holes. As the base is likely doped and very
thin therefore only a few electrons (2%) combine with holes
to constitute base current Ig.
The remaining electrons (98%) cross over in to the collector
region to constitute collector current Ic.
In this way almost the entire emitter current flows in the
collector circuit. It is clear that emitter current is sum of
collector and base current.

IE = IB + |c

4M

Any
other
relevant
diagram
2M

Explanat
ion 2M
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(@) Sketch the construction of n-channel JFET and explain 4M
its working principle.

Ans | Construction of N-channel JFET

DY Drain
N-type
P-type channel
Gate :
~EE ' Cor_lstruc
tion
2M
Working of N channel FET
Dp——m D )
) 4 Working
- Principle
2M
; -—%fvw $ Ef—'vw
S -
B ¥
S S

When a voltage is applied between the drain and source
with a DC supply (Vbp), the electrons flows from source to
drain through narrow channel existing between the
depletion regions. This constitutes drain current ,Ip. The
value of drain current is maximum when the external
voltage applied between gate and source OV.
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When the gate to source voltage (applied by Vge )is
increased above zero, the reverse bias voltage across gate
source junction is increased. The depletion region is
widened. This reduces the width of the channel and thus
controls the flow of current. The gate source voltage
reaches a point where the channel gets completely blocked
and the drain current becomes zero is called pinch- off
voltage
(b) Differentiate active and passive transduceromythe basis AM
of any four points.
Ans Parameters Active Passive Any four
Transducer Transducer Comparis
Working Operate under Operate under on
Principle energy energy controlling 1M each
conversion principle
principle
Example Thermgcouplée;y | Thermistors,
Riezoelectric Strain Gauges etc.
Transducenetc.
Advantage Do not'require Require external
external power power supply for
supply for its its operation
operation
Application Used for Used for
measurement of | measurement of
Surface power at high
roughness in frequency
accelerometers
and vibration
pick ups
(©) State the different types of resistors. State any four iM
specifications of resistors.
Page9/29
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Ans | Different types of Resistors:-
Classific
ation 2M
IUHEEFI Non-Linear
Fixed Type I I Variable Type I
J
-Carbon Composition -Wire Wound -Thermistor
~Thin Film -Potentiometer -LDR (LightDependent]
~Thick Film -Trimmers Resistor)
-Wire Wound -Photo Resistor
-Varistor
Specifications of Resistor:- Any four
Temperature Coefficient. Specifica
Size or value of a resistor tions of
Power Dissipation / wattage resistors
Tolerance oM

Thermal Stability
Frequency Response.
Power De-rating.
Maximum Temperature.
Maximum Voltage,

(d) Explain the working of two stages RC coupled amplifier 4M
with neat circuit diagram.

Ans g W
je—— First stage -~ €0 g Second stage ———»|

{

:r Fa.
Q. Coupiingl__

G
s
network .
Input . B Diagram
AC , AC
signal @ §R2 Ee) '{CE § signs 2M
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Two stages are connected with R & C components so it is
called as RC Coupled amplifier.
a) Resistor Rci, Rz & Capacitor Cc form the coupling
network. Working
b) R1, R2, Rs, R4 provide voltage divider bias to Q; & Qo. with
C€) Rc1& Rez provide Ve to Q1 & Q. applicati
d) Re1 & Rg; provide bias stabilization. ons 2M
Applications of RC Coupled Amplifier:
Excellent frequency response from 50 Hz to 20+KHz so it is
very useful in the initial stage of all public ad@dress systems.
4 Attempt any THREE: 12

(@) Explain any four selection criteria ofrtransducers for 4M
temperature measurement.

Ans | Note: Any other relevant selection ‘eriteria shall be
considered. Any four
1. Ambient temperature range: It will impact on sensor | Correct
accuracy as we can easily predict the ambient temperature | selection
effect on measurement taken‘from,the sensor. criteria
2. Stability & control ‘precision requirement: If accuracy of
requirement is farsbetter tham, 20F, use an RTD and if long | transduc
term stability 4S required, an RTD is better choice than ers
Thermocouple. 1M each
3. Speed of response to temperature change requirement.
Spring loaded temperature sensor and stepped thermo wells
provide good speed of response.
4. Cost: Measurement failure most often results in
production down time costs.

(b) Differentiate between P-N junction diode and zener AM
diode.
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ANS Sr.No. PN Junction Diode Lener Diode
1 |1t 15 not properly doped fo control reverse | It 15 properly doped fo control reverse| | Any four
breakdown, breakdown, Correct
2| Itconducts only m one direction. It conducts in both directions. Comparis
on
. . : . ) ) 1M each
3 |It &5 always operated in forward-bias |It is always operated in reverse-bias
condition. condition.,
4 | Ithas no sharp reverse breakdown, It has quite sharp revérse bregkdown.
5 |t bums immediately, if applied voltage | It will not"bufn. bubyfunctions properly in
exceeds the breakdown voltage. breakdown region.
6 |1t is commonly used for rectification (It ofmot be wsed for rectification, but
purpose. commonlyused for voltage regulation.
(© Draw DC load line offtransister. Explain working of 4M
transistor as a switch.
Ans | 1. Q-point is the™operatingypoint of the transistor (Ico,
Vceo) at which'it is biased:
2. The concept of,Q-point is used when transistor act as an DC}
amplifying device ahd hence is operated in active region of | loadline
input output characteristics. 2M
3.To operate the BJT at a point it is necessary to provide
voltages and currents through external sources.
4.To draw DC load line of a transistor we need to find the .
. Transisto
saturation current and cutoff voltage.
. . . . rasa
The saturation current is the maximum possible current .

. ) switch
through the transistor and occurs at the point where the oM
voltage across the collector is minimum.

5. The cutoff voltage is the maximum possible voltage
across the collector and occurs at zero collector current.
A common emitter amplifier is shown the figure below:
Applying KVL to the collector circuit,
VCC'VCE - |C.Rc:O
Page 12 /29
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Rearranging this equation we get,

Ic = (-1/RC).Vce+ (Vcc/Re)

Compare the above equation with equation of a straight
line ie.y=mx+c

Substituting Vce=0, we get Ic=Vcc/Rc

Substituting 1c=0, we get Vce=Vce

This straight line is called as DC load line

.
—l, I
Iy VN |
! { | >
AU <
N N Ve (-::;'
NO ey | =
SIGMNAL E ,

Fer [VOLTS)

Vee=Vee

Transistor OFF
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1. Transistor in cut- off region is an open switch. Here Vi,
iSO V.

2. In the cut —off region both the junction of a transistor are
reverse biased and very small reverse current flows through
the transistors.

3. The voltage drop across the transistor (Vcg) is high.
Thus, in the cut off region the transistor is equivalent to an
open switch as shown in figure.

Vee
l'c= Rysat)
Re

ransistor in
saldstion

In saturation the transistor is,equivalent to a closed switch.

When Vi, ispositive “a&, large base current flows and
transistor saturates.

In the saturation regien both the junctions of a transistor are
forward biased.

The voltage drop across the transistor (VCE) is very small,
of the order of 0.2 V to 1V depending on the type of
transistor and collector current is very large.

(d)

Draw the Drain characteristics of JFET showing
different operating regions. If drain current is 5mA,
Ipss = 10MA & Vas (orr) = -6V. Find the value of V.
Note: Vs is considered as Vgs

4M
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Ans. | Drain characteristics of JFET
I
16 4 Ohmic Breakdown Drain
! Reion e character
E 1 1 PINCH-OFF o] ..
Z 124 L REGION istics of
= i JFET
£ of -l i a 2M
g E Vgs=-1V
4 : Vgs=-2V
. Vgg=-3V
cut off region Voe = Vo= -4 VI BV,
4V, 8 - 152 ?e 20 2‘%%
DRAIN-SOURCE VOLTAGE. Vm INWOLTS ——
Given: Numeric
Ip = SmA al
Calculati
Ipgg = 10mA ons
Vasiorp = -6V 2M
VGS =7
Vas :
Ip = Ipss (1 B Vaghorr ))
Ves = (1 - \;%) X Vs oFr
. VSmA
Ves= (l_ Jm) -0
VGSZ -1.75V
(e) Draw the block diagram of regulated power supply and iM
explain the working of each block.
Note: Any other block diagram with similar blocks shall
be considered
Ans. | The block diagram of a Regulated Power supply unit is as
shown below.
Page 15 /29
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g Transformer_’ Rectier | | Smoothing E Regulator | Load
SUpply oy — _, - - _
Diagram
2M

A t .FM‘ t }""‘%‘v"- —
0 \/ \V o 0 *t i »t
Transformer Rectified output }Fikg{gd output Pure dc output

output

Input Waveform

A typical Regulated Power supply unit consiStsgof the

following.

Transformer — An input transformér for,the stepping

down of the 230v AC power supplys Working

Rectifier — A Rectifier circuit fo |convert the AC | Ofeach

components present in the sigiial t6,D@components. block
2M

Smoothing — A filtering gifeuitito smoothen the variations
present in the rectified autput.

Regulator — A yeltage,regulator circuit in order to control
the voltage to a desired output level.

Load — The load“which uses the pure dc output from the
regulated output.
5 Attempt any TWO 12

(@) Solve the following:
(i) In the waveform shown in fig (1), state its amplitude, 6M

frequency, phase and wavelength.
Vlh

o e

v 2msec

Fig. 1
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Ans | From given figure,
1. Amplitude =Vm = 4V Each
formula
1
2. Frequency (f) = % M
1
2x1073
Each
=500Hz final
answer
3. Phase: =0 7eM
4. Wavelength A = Vc/f =(3*10 A8 )/500="6 x 10°m
(i) Define: amplitude and frequency
Each
Amplitude: definition
The maximum value (positive or negative) attained by an 1M
alternating quantitynisycalled its amplitude or peak value.
The amplitude of an alternating voltage or current is
designated by Vigor I,
Frequency:
The number of cycles that occurs in one second is called
the frequency (f) of the alternating quantity. It is measured
in cycles/ sec or Hertz(Hz)
(b) (i) In the circuit shown in fig (2), a silicon transistor 6M
with § = 50 is used. Take Vge = 0.7V. Find Q point
value.
Page 17 /29
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- V(_( =+ 12V
R ;
240kQ T
B=350
E Vge =07V
Fig. 2
Ans | Collector current at saturation: Each
losan = Vee correct
Rc formula
M
| __ 12
COAD = 52x10°
lcisaTy = 5.45 MA
Value of cut-offivoltage:
Vcecutof) = Viee
Therefore, Each
correct
Vee(utory = 12V answer
“M
Base current, Ig = Vee
RB
12
~ 240x10°
Ig- 50 A
Collector current,
IC = B * IB
lc= 50 * 50 * 10°
Ic = 25mA
Page 18 /29
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Collector to emitter voltage ,
Vce = Vee - (e Re)

Vee = 12- (2.5* 107« 2.2%10%)
VCE =6.5V
Q-points are lceq = 25 MA Vceg =65V

Q-point is located on the D.C. load line as shown in figure.

set a fix level of certain currents and voltages in a
transistor. These values of currents and voltages define the
point, at which transistor operates. This point is called
operating points or quiscent points or Q points.

Q point
definition
1M

(©)

Ans

In full wave bridge rectifier Vp, = 10V, RL = 10KQ. find
out Vpg, lpc, ripple factor and PIV.

In full wave bridge rectifier:

1. VDC = 2Vm/ﬂ7 -0.637* Vm

Therefore,
Vpc=0.637* 10

Vpc= 6.37V

6M

Each
formula
1M
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2Vm
2. I = 2' /TC:—
DC m T+RL

Therefore,

2x 10

lpcz—————
DC=rx10x103

Ibc=0.636 mA

3. Ripple factor

_ Twpzoa
Ipc Ipc

Vin / pix V2-1
Inc

7.07 x 10

Irms—1 _

Therefore,
Ripple factor # 0.331

4. PIV=Vm

Therefore,
PIvV=10V

Each
final
answer
M

()

Ans

Attempt any TWO:

Explain working principle of N-channel depletion type
MOSFET with construction diagram. Compare
depletion type MOSFET & enhancement type
MOSFET.

12
6M
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Mesalization Layer
Construc
tion
diagram
S0 2M
Dielectric layer
Ciffused Channel
P-Type Substrate
N-Channel DE-MOSFET Structure
Working principle: \
The depletion type MOSFET c operated in the
following two ways:
1. Depletion mode:
Working
principle
2M
A depletion type N channel MOSFET with negative gate
to source voltage is shown in figure. The negative gate
voltage induces positive charges in N type channel through
the insulating layer SiO2. Since, conduction of current
through the N type channel is by means of majority carriers
(i.e. electrons), the free electrons in the vicinity of positive
charges are repelled away in the N type channel. This
reduces the number of free electrons passing through the N
type channel. As a result of this, the N type channel is
Page 21/29
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depleted of free electrons(i.e. majority carriers). Thus, it
reduces the drain current flowing through the N type
channel as the gate to source voltage is made more
negative. As large negative gate to source voltage, the N
type channel region near the drain end is totally depleted of
free electrons and therefore the drain current reduces to
zero.

2. Enhancement mode:

An enhancement type N channel MOSFET with positive
gate to source voltage is shown in figure. The positive gate
voltage induces negative charges in N type channel through
the insulating layer SiO2. Since, conduction of current
through the N type channel is by means of majority
carriers(i.e. electrons), the free electrons in the vicinity of
positive charges are added together in the N type channel.
Thus, the positive gate voltage increases the number of free
electrons passing through the N type channel. This
increases the drain current flowing through the N type
channel as a result, it enhances the conductivity of the N
channel. Thus, it increases the drain current flowing
through the N type channel as the gate to source voltage
become more positive. Because of the fact, the positive
gate operation is called an enhancement mode.
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Comparison of Depletion type MOSFET &
Enhancement type MOSFET
Sr. | Depletion type Enhancement type
No. | MOSFET MOSFET Comparis
1 on Any
; four
rain Drain(D) 8
i points
2M
Substrate
Gate(G)
Source(S) Source(S)
N-Channel N- Ghannel
Drain(D) ) Drain(D)
TV»: . Substrate
Gate(G)
Sodrece(S)
Source(S)
Channel P- Channel
2 An insulating oxide | An insulating oxide
layer is present between | layer is present between
gate and channel. gate and substrate.
3 N or P type channel is | N or P type channel is
present. not present. At a time of
operation, induced
channel is created.
4 For N channel For N channel
Vgs = negative (for | Vgs= only positive
depletion mode)
Vgs =  positive (for
enhancement mode)
5 For N-channel, If Vgsis | For N-channel, If Vgs is
more negative, drain | more positive, drain
current decreases more. | current increases more.
Page 23 /29
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(b) Differentiate CE, CB, CC, w.r.t. to 6M
(1) Input resistance
(ii) Output resistance
(iii) Current gain
(iv) Voltage gain
(v) Phase shift between input and output
(vi) Applications

Ans

Sr. | Parameter | CB CE CcC Each
No point 1M
1 | Input Very low | Low(1K High
resistance | (20Q) Q) (500K Q)
2 | Output Very high | High(#0K%, Low(50
resistance | (1M Q) Q) Q)
3 | Current Lessthan | High(20«" | High (20
gain unity tofew to few
hundred) | hundred)
4 | Voltage Medium Medium Less than
gain unity
5 | Phase shift4| 0 180° 0
between
input and
output
6 | Application {yAs pre- As Audio | For
S amplifier | amplifier | impedance
matching
(©) List four types of electrical pressure transducers and 6M
describe one application of each one.
Note: 2M may be granted for stating the application of
each electrical pressure transducer without description.

Ans | Types of electrical pressure transducers: Any four
1.Strain gauge pressure transducers Types 2M
2.Potentiometer pressure transducers
3.Piezoelectric pressure transducers
4. Reluctance pressure transducers
5. Capacitive pressure transducers
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Applications:
1.Strain gauge pressure transducers
In measurement of strain

! Any one
Applicati
vour-vin[ B3, | on of
each type
1M

In order to measure strain with a bended resistance strain
gauge, it must be connected to an glectric circuit that is
capable of measuring the minute ‘changes in resistance
corresponding to strain. Strain gauge transducers usually
employ four strain gaugewelements that are electrically
connected to form a Wheatstone, bridge circuit. The Figure
shows a typical strain,gauge,diagram. A Wheatstone bridge
is a divided bridge eireuit used for the measurement of
static or dynamic electrical resistance. The output voltage
of the Wheatstone bridge is expressed in millivolts output
per volt input. The Wheatstone circuit is also well suited
for temperature compensation. The number of active strain
gauges that should be connected to the bridge depends on
the application. For example, it may be useful to connect
gauges that are on opposite sides of a beam, one in
compression and the other in tension. In this arrangement,
one can effectively double the bridge output for the same
strain. In installations where all of the arms are connected
to strain gauges, temperature compensation is automatic as
resistance change (due to temperature variations) will be
the same for all arms of the bridge.
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2.Potentiometer pressure transducers
In pressure measurement:

Wiper
or movable
contact

pressure element
: R IR, %
Bridge A
power — hd
supply |
R, Medsage ment
propofional to 2
pressure E

Resistance-measuring —

bridge circuit

A potentiometric é@nsists of a wire wound resistor with
removable slide attached to it. Moving the slide will change
the amount of resistance of the potentiometer. When the
potentiometer is connected in an electronic circuit any
movement of the slide on the potentiometer will change the
resistance in the circuit. The circuit configuration most
often used to make accurate measurement is the
Wheatstone bridge.

In a Wheatstone bridge, the bridge has two parallel legs.
Each leg has two resistors in series. A voltage source has
connected to the bridge so that current will follow through
each leg. In a typical bridge, there is another circuit
installed here. When the resistance of all four resistor is
exactly equal the current flow through each leg is equal. In
this condition, the bridge is balanced. However, if one of
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these resistors is changed, current flow through each leg is
no longer equal.

3. Piezoelectric pressure transducers
In detection of audio signal

The following circuit shows the piezoelectric sensor circuit
diagram. The components required for this circuit are four
resistors, speaker, two NPN transistor, capacitor, and piezo
diaphragm. The generation of the electrical signal in the
piezo diaphragm is when it is subjected to the pressure
variation due to the sound in the vicinity:§Lhe ‘outptt of the
piezo-diaphragm is supplied to the twostfansistors of T1 &
T2 (BC548) and the two transistors are’sknown as a
Darlington pair, it has a very high gurrentes

Circuit Diagram of Piezoelectric Sensor
If piezo diaphragm receives any audio signals, in the
opposite faces it produces the voltage difference. By using
the capacitors C1 of 0.1uF the signal is filtered or a DC
component. The first transistor T1 of the Darlington pair
amplifiers of the input signal and the output appears at the
resistor R2. For the transistor T1, base-collector bias is
given by the resistor R1 of 470k. The output of the first
transistor T1 is given to the base of the T2 transistor after it
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is filtered by another capacitor C2.

In further the output of the transistor T1 is amplified by the
transistor T2 and at the resistor R4, the amplified signal is
produced. The R3 resistor is used for the necessary bias for
the transistor T2. The output of the second transistor T2 is
filtered with the capacitor C3 and it is connected to the
speakers.

4. Reluctance pressure transducers
Measurement of fluid pressure in bourdon tu!@

Output
voltege

In this the, qthe Bourd

transducer and
tube act as

Pressure

tubeact as primary
ollows the output of bourdon
ry transducer. The bourdon
tube senses th ure when liquid enters into it, it will
bend depending upan the pressure of the fluid and converts
it into a displacement. Thisset wupis wused for
measurement of pressure which is converted into electrical
signal by LVDT.

5. Capacitive pressure transducers
Measurement of pressure in pipe

Page 28 /29

OUR CENTERS:
KALYAN |DOMBIVLI | THANE | NERUL | DADAR
Contact - 9136008228



j DEGREE & DIPLOMA
ENGINEERING

=" MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
5 (Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER -2018 EXAMINATION
MODEL ANSWER

Subject: BASIC ELECTRONICS Subject Code: | 2222

In this arrangement, in place of movable plate, diaphragm
is used, which expands and contracts due to change in
pressure. The diaphragm plate acts as a movable plate of a
capacitor. A fixed plate is placed near the diaphragm.
These plates form a parallel plate capacitor which is
connected as one of the arms of a bridge. Any change in
pressure causes a change in distance between the
diaphragm and fixed plate, which is unbalances the bridge.
The voltage output of the bridge corresponds to the
pressure applied to the diaphragm plate.
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