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1. A) Attempt any six (12Marks)
a) List the dynamic characteristics of an instrument.
Ans : (Any two) (2M)

4.

1
2.
3

Speed of response
Fidelity
Lag

Dynamic error

b) List the parameters that can be measured by analog multimeter.
Ans : (Any two) (2M)

1.
2.
3.

Current
Voltage

Resistance

c) State the applications of digital voltmeter.
Ans : (Any two) (2M)
Applications :-

1. Itis used to convert Analog Voltage Signals into digital form.
2. Itis used to measure analog dc voltage.

3. Itis used to measure DC & AC current, ohms, temperature, pressure, etc.

d) List any four applications of CRO

Ans :
1.

w

© o N o 0 &

(Any Four) (2M)

It is used in laboratory for measurement of AC/DC voltage, current, frequency, phase
and study nature of waveform.

It is used in TV receiver for creation of images.

It is used in radar receiver for giving visual indication of target such as aeroplane,
ship, etc.

It is used to test AF circuit for different distortion.

It is used to check faulty components.

It is used to check signals at radio and TV receiver.

It is used in medical equipment such as ECG, patient monitor.

It is used to check B-H curve of different ferromagnetic material.

It is used to check modulation percentage of modulated wave.



e) What is the role of Schmitt trigger in the block diagram of pulse generator?
Ans : (2M)

e In pulse generator the upper constant current source charges the capacitor. When the
capacitor voltage reaches upper limit the Schmitt trigger changes its states from
positive to negative and switching circuit also changes its states.

e The lower constant current source discharges the capacitor upto lower limit then
Schmitt trigger changes its states from negative to positive and switching circuit also
changes its states.

f) State any four applications of wave analyzer.
Ans : Applications :- (2M)

1. To measure relative amplitude of single frequency component in complex waveform.

2. To measure amplitude in presence of interfacing and noise signal.

3. It is used for measurement of sound and vibration generated by rotation of electric
machine.

4. To measure harmonic distortion of an Amplifier.

5. To measure the signal energy with well-defined bandwidth.

g) State the function of delay line.
Ans : (2M)

e All the electronic circuits which are used in the oscilloscope like attenuators,
amplifiers, etc. take a certain time for the required operation. So, whenever a signal is
transmitted through these circuits, certain time delay occurs.

e The horizontal section consists of trigger circuit, sweep generator and amplifier.

e The time delay which takes place in the horizontal deflecting system is about 80 ns.

e So, a time delay of 80 ns or more should be added in the vertical deflection system.
Generally, a time delay of 200 ns is provided to observe the leading edge of
waveforms.

h) What is role of mirror in analog type instrument.
Ans : (2M)

Role of Mirror is to remove parallax error in Analog instrument.



B) Attempt any two: (8 Marks)

a) Compare absolute instruments and standard instruments.

Ans : (4M)

Sr. No. | Absolute Instruments Standard (Secondary) Instruments

1 These instruments read the quantity | These instruments read the quantity
under measurement indirectly i.e. in | under measurement directly i.e. if it is
terms of deflection, degrees and meter | ammeter, it reads directly in ampere.
constant.

2 Example of these instruments Example, the meters commonly used in

1) Tangent galvanometer

2) Current balance meter.

lab such as ammeter voltmeters, watt

meter and energy meter.

b) Draw the constructional diagram of PMMC meter and explain its working principle.

Ans : Working :

(2M)

When current passes through the coil a deflecting torque is produced. This deflecting

torque is produced due to interaction between magnetic field produced by permanent

magnet and magnetic field produced by moving coil.

Due to this torque the coil deflects and this deflection is proportional to the current

flowing through the coil. The pointer attached to the coil indicated the magnitude of

quantity being measured.

The another torque is developed by the hair spring known as controlling torque. This

torque help to stabilize the pointer.

The pointer becomes stable at equilibrium, this is possible only when the controlling

torque becomes equal to the deflecting torque.

(2M)

Fig. constructional diagram of PMMC




c) Differentiate digital instruments over with analog instruments.

Ans : (Any Four Points)

(4M)

Sr. Parameter Analog Instrument Digital Instrument

No.

1 Principle The instrument that displays | The instrument that displays digital
analog signals is called as on | signals is called as a digital
analog instrument. instrument.

2 Accuracy The accuracy is less. The accuracy is more.

3 Resolution The resolution is less The resolution is more.

4 Power Requires more power. Requires less power.

5 Cost Analog instruments are | Digital instruments are expensive.
cheap.

6 Observational | Analog instruments have | Digital instruments are absolutely

errors considerable  observational | free from the observational errors.
errors.

7 Examples PMMC instrument, | Logical analyzer, signature analyzer,

Potentiometer, DC ammeter, | computers, microprocessor based
DC voltmeter, etc. instruments, etc.
2) Attempt any four : (16 Marks)
a) Draw the circuit of basic Q-meter. Explain its working.
Ans : Working: (2M)

Q- Meter consist of a self-contained variable frequency RF oscillator. This oscillator
delivers current to a low value shunt resistance Rsn. Through this resistance a small
value of voltage E is applied to the resonant circuit, with a small resistance. This
voltage is measured by a thermocouple voltmeter.

A calibrated standard variable capacitor C is used for tuning the circuit. An electronic
voltmeter is connected across the capacitor whose scale is calibrated directly in Q
values.

It has characteristics that the voltage across the coil or capacitor is equal to the applied

voltage times, the Q factor of the circuit. (2M)
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Fig. Series Resonance circuit of Q meter



b) Draw a neat and labeled diagram of CRT.

Ans : (4M)
Electron gun e
et b g AEE R e Vertical quadag
Vg PN : deflection COEIt'Ing
| Pre accelerating  Focusing * !
Py : anode anode : Bl
ns | Heater \ +400V : b:clmn
: - am
4 J
e ) X T 3
é, Visible light
' |
ot | it &l H
:35]. Lol .I_._.}.F_Tc-}--.l- -JT'.- Emission
E\ : T‘I : N Bright spot
1 A
IR e )‘ .......... ST Phosphor
screen
Base Cathode Grid Accelerating Leads
2a E(\}dt% Horizontal
10 kV deflection

Fig. diagram of CRT.

c) Draw the block diagram of spectrum analyzer and explain its operation.

Ans (2M)
RF e e T o ha S e o '
input : IF i Video |}
— amplifier i Detector amplifier | |
& I SRR i el BSERY 2
tu::\oel:ja%ial | Sawtooth X[
1
oscillator o CRT&
/\ Y.
v
fmin fmax
Spectrum Analyzer
Fig. block diagram of spectrum analyzer
(2M)

Spectrum analyzer consists of voltage tune oscillator, mixer, IF amplifier, detector,
video amplifier, sweep generator and CRT.

The input signal applied to the circuit is used with oscillator signal, produces two
different frequencies called intermediate frequency.

The voltage control oscillator (VCO) swept (toggle) between minimum and maximum
frequency linearly. The sawtooth waveform plays important role in controlling the
output voltage control oscillator.

The IF signal is then amplified by IF amplifier for further processing.



e The information in signal is detected by detector and further amplified by video
amplifiers. Then these signals are fed to the vertical deflecting plate of CRT.
e The sawtooth waveform also supply signal to horizontal deflecting plates after the
amplification.
e The CRT produces amplitude versus frequency waveform on the screen.
e In this type the signal are broken down into their individual frequency component.
d) Calculate the frequency of vertical input for an oscilloscope which displays the

following Lissajous figures (Assume Horizontal input frequency in 10 KHz)

a. b.
Ans : We know that

fy _ number ofloops touches to horizontal tangents

fx  number of loop touches to vertical tangents
« = 10 kHz
1) In Fig. (@) number of horizontal tangency is = 3
No. of vertical tangency is = 1
fy = (3/1) x fx
=3x 10 kHz
Therefore, fy, =30 kHz. (2M)
if) In Fig. (b) number of horizontal tangency is = 1

No. of vertical tangency is = 4

fy = (1/4) x fy
= (1/4) x 10 kHz
Therefore, f,=2.5 kHz. (2M)
e) Draw the circuit of multirange A.C. voltmeter and explain its working.
Ans : (2M)
V4 Rs1
AN
V3 RSZ D
V2 RS3
3 0. @

Multirange A.C. Voltmeter

Fig. circuit of multirange A.C voltmeter



(2M)
The A.C. voltmeter with half wave rectifier is shown in fig. Here Rs;, Rsy; & Rs3
resistance are connected in parallel to each other.
The construction of multirange a.c. voltmeter is similar to multirange d.c. —voltmeter.
The a.c. input is given to the circuit which is rectified by diode D.
Here, Rs1, Rs, & Rs3 are series resistance used in ranges Vi, V2 & V3 respectively.
The selector switch S is used to select respective range.

The equation for series resistor may be written as :

Rs1 = Vie1 / ltsa — Rm

Rs2 = Viea / ltsa — Rm

Rs3 = Vacs / Itsa — Rm

Where, Vye1=V1/T =045 Vimst
Viez=V2/m =045 Vims2
Vie3=V3/m =045 Vims3

Since the voltages are expressed in terms of rms value, the meter scale is calibrated in
terms of rms value.

If we used full wave bridge rectifier the efficiency is increased upto 90.3%

f) State any two types of systematic error. How does they occur? What are the

remedies to avoid them?

Ans : Systematic Errors : (am)

Instrumental
Environmental
Observational
(3M)

Instrumental Errors : The errors which arise due to inherent shortcoming of instrument,

misuse of instrument, loading effect of instrument are called as instrumental errors.

These errors can be removed by :

Selecting suitable instrument for particular application.
Selection of correct setting on the instrument.
Calibrating the instrument against standar.

Applying correction factor after the determination of instrumental error.

Environmental Error : These errors occur due to external condition to the measuring

instrument, such as temperature, pressure, humidity, dust and external magnetic field.

These errors can be avoided by :



e Keeping surrounding condition constant with the help of air conditioning, temperature
control, enclosures, etc.

e Using proper magnetic shielding.
Observational Error : Observational Error are introduced by the observer. The most
common error is the parallax error introduced in reading a meter scale.
These errors can be removed by :

e Taking reading carefully.

e Using mirror scale and having the pointer and scale in the same plane.

e Using digital instrument.

3) Attempt any four : (16 Marks)
a) A D.C. voltmeter used 50 HA and having an internal resistance of 400 Q. Calculate
the value of multiplier on ranges :
i. 10V iii. 20V
ii. 15V iv. 25V
Ans: Given lgg=ln= 50 uA =50 x 10° A Rm =400 Q
(@) forV; =10V
Rs1=V1/ltss = Rm
=10/50x 10 - 400
=199.6 x 10° Q
Ans. Rs;=199.6 k Q (am)
(b) forV, =15V
Rs2 = Va2 /It —Rm = 15/50 x 10° - 400
Ans. Rs; =299.6 k Q (1M)
(c) forV; =20V
Rss = V3/ ltg—Rm = 20/50 x 10° - 400
Ans. Rsz = 399.6 k Q (1M)
(d) for V4 =25V
Rss = Va4 / kg —Rm = 25/50 x 10° - 400
ANs. Rgs =499.6 k Q (am)



b) Draw the block diagram of dual beam oscilloscope. What are the different methods

used to generate two different beams ?

Ans (3M)

Delay line A i "

Channel A ["Attenuator We vrevll":ilcl:al CR1
Q=== and lifi screen

lifier e S
Input preamp
i S
0
o
Channel B | Attenuator Main 7
e OUGg0- vertical
Input preamplifier Delay line B amplifier
A
Bo Trigger Sweep Horizontal
External trigger§ "\ S, circuit generator amplifier
©
Line
Trigger selector switch
Block diagram of Dual Beam oscilloscope
Fig. block diagram of dual beam oscilloscope
There are two different methods used to generate two different beams: (¢RY))

1. The first method uses two different gun tubes. In this method different controls are

used for each gun.
2. In second method, single beam is used. The beam can be split into two parts by

horizontal splitter placed between last anode and vertical deflecting plates. In this
method brightness and focus is affected.
c) Draw the block diagram of pulse generator. Give two applications of it.
Ans (3M)
‘ Level
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control & C|I"CUIt _____ : //" : amplifier| |attenuator 50 Q Output
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¥ | amg.t 3 Tngggr
Lower gl : polarity
current i e e A ' e
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circuit circuit
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Block diagram of pulse generatior

Fig. block diagram of pulse generator
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Applications :

(1M)

1. Pulse generators are used to drive devices such as switches, lasers and optical

components, modulators, intensifiers as well as resistive loads.

2. The output of a pulse generator may also be used as the modulation signal for a

signal generator.

d) Draw the block diagram of digital multimeter. List its four applications.

Ans :
DC voltage
:— ————————————— 5_2— \\ ovolm;ge
’ DC o I DCMA AtoD
1 attenuator ohms \\ converter
i 5
| & \
: = AC Rectifier \\ S Becads
1e attenuator : o counter
g £
1= S
)’| 2 ::;S . |Current to ?c o ) Digital
Test =4 o[ﬁt— voltage we w\JS:,, display
E‘”Ob@soh = converter DCM
Constant _—’——o
current ohms
source
Block. Diagram of Digital Multimeter
Fig. block diagram of digital multimeter
Applications :
1. Itis used continuity test.
2. Itis used to check diode
3. Itis used to check transistor
4. ltisused to measure voltage, current & resistance.

(2M)

Interface

(2M)

e) What is meant by calibration of an instrument? State its concept and need in detail.

Ans :

Calibration:

(2M)

The process of deriving the value of a quantity by comparing that quantity with a standard

quantity is called as calibration.

Calibration of instrument is done to obtain correct unknown value of each scale reading on

measuring instrument.

Need of Calibration:

1. To ensure reading from an instrument are consistent with other measurements.

2. To determine the accuracy of the instrument reading.

3. To establish the reliability of the instrument i.e. it can be trusted.
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f) Draw the block diagram of dual slope type digital voltmeter. Draw the waveform of

voltage verses time.
Ans : (2M)

e e

. :
: :
s .
. PR DN
. ' 4 Pl
' \ Vout Time
:

1 Integrator
! ; / \
. r Zero
: Detecio)
- . .
'

‘ g 9
Switch e Counter N
control flop

Digital @
Readout

Fig. Block diagram of dual slope type digital voltmeter

(2M)
Ar‘ Voltage
Slope
proportional '
to Vin X Constant slope
: proportional
: to Vioaf
1 2
W Time ~
Fig. waveform of voltage verses time.
4. Attempt any four (16 Marks)
a) What is use of Q-meter ? Draw circuit diagram of Q-meter.
Ans :
Q-meter : (2m)

e The Q factor is widely used in the laboratory for the testing of inductors and
capacitors.

e The Q factor is equal to
Q= oL/R
Where o = Angular frequency at resonance.

L = inductance.



R = Effective resistance of coil.
e The effective resistance R is never determined directly as its value depends on the
frequency. The Q meter is an instrument which is designed to measure the value of Q

directly and is useful for measuring the characteristics of coils and capacitors.

(2M)
Ty Unknown coil Ty
—— o T — A
i R Lo
% POL \/J) Ca Tuning ‘E Q - Elettronic
Oscillator l\sh E 7\ Capacitor7 c EC <7|> o0,
Thermocouple
voltmeter

Fig. Series Resonance circuit of Q meter

b) Draw the basic block diagram of CRO. State which material is used for coating for

a Fluorescent screen.

Ans : (3M)
Volts/Div
I t L
npu Vertical > T
signal amplifier i .2

Electron beam
[—9 To CRT RT
Vv izt
HV supply ]
LV supply ;B el H
4

- / v H
To all circuits Flectron
gun Screen
g - A A >
Trigger Time base Horizontal
circuit generator amplifier

Time /{)iv

Fig. block diagram of CRO

Block Diagram of CRO

Fluorescent screen : am

The screen is coated with fluorescent material called phosphor. This consists of pure crystals

of phosphor.
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c) Draw the circuit of basic D.C. ammeter. Derive equation for shunt resistance.
Ans : (2M)

49

Fig. basic D.C. ammeter
(2M)

The value of shunt resistor is very small so that most of the current pass through it and only
small current allow to pass through the coil.
Let, | = Total current to be measured.
Rsn = hunt resistor
Isn = Current passing through shunt resistor.
Rm —=> Internal resistance of coil
Im = Maximum or fullscale current of ammeter.
As shown in circuit, the Ry, are connected in parallel with Ry, therefore the voltage drop
across them is same.

Therefore, lsh X Rsp = I X Riy

Therefore, Rsp=Im/lsh XRm = o o
We know, | = I+ Iy
Therefore, Iy =1- 1y

Put this value in equation (1)

Therefore, Ry = In/1-1n x Rm
Therefore, Ry = 1/1/1h -1 X Rn
Therefore, Ry = 1/m-1 X Ry

Where, m =1/1, - Multiplying power of shunt.
Rs = 1/m-1 X Rny
M Reh - Rep = R
M Rgy = Rm+ R
M=Rn/Rg +1
d) Define the term : i) Sensitivity of voltmeter ii) Loading effect of voltmeter.
Ans :
1) Sensitivity of voltmeter : (2M)

e The sensitivity of voltmeter means the response given by a voltmeter to input signal.

14



It is the ratio of total rsitance (Rt) to the voltage range
S=R¢/V

Where, Rt — Total resistance...... Rr = Rs+Rp
V= Voltage range.

OR
e |t is also defined as the reciprocal of full scale deflection current of the basic
movement.
S=1/lgy

lsa = full scale deflection current.
Loading effect of voltmeter : (2M)

e Sensitivity of meter plays an important role while selecting a voltmeter.

e A low sensitivity meter gives accurate reading when it is used for the measurement of
voltage in low resistance circuit, but it may give inaccurate reading during the
measurement of voltage in high resistance circuit.

e If voltmeter connect across low resistance, then most of the current will pass through
low resistance and very less current flow through voltmeter because of its high
resistance. The voltage drop is a measure of true value.

e If the voltmeter is connected across high resistance then the current may be divided
into two path and voltage drop recorded by meter is lower than true value. This effect
is known as loading effect.

e) How we can classify the electronic instruments ? List the static characteristics of
instrument.

Ans :

Electronic Instruments are classified as: (am)

1. Absolute instrument :

2. Secondary Instrument :

List of static characteristics: (Any six) (3M)
1. Accuracy

Precision

Reproducibility

Repeatability

Sensitivity

Drift

Resolution

Dead Time

© N o 0o b~ DN
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9. Dead Zone
10. Hysteresis
f) How distortion factor meter works ? Explain with neat sketch.

Ans : (2M)
Bridge network
L
YEILLA
¢ L
Adjustable
attenuator —¢> o-‘HC CI—‘*O Meter
0-60 dB )
o— - -0
1 S
~ -y
O-
1 2
Fig. Distortion factor meter
Working : (2M)

e [Initially the switch S is kept at position 1.

e The attenuator gets excluded and the bridge T network is adjusted for full
suppression of fundamental frequency and hence we get minimum output
condition.

e This condition indicated that the bridge T network is tuned to the fundamental
frequency with full suppression of it.

e Then switch is moved at position 2, then the bridge T network is excluded.

e The attenuator is adjusted such that same reading as previous is obtained on
the meter.

e Thus the total rms distortion is indicated by the reading of attenuator.

Q.5 Attempt any four (16 Marks)

a) Draw the block diagram of Digital Frequency Meter. State the function of Schmitt
Trigger in DFM.

Ans. (2M)

Counter and
Display

- Sohmtt
- lrigger

Unknown
signal

Sartsiop
gale

Ampifier

Fig. Block diagram of Digital Frequency Meter
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Function of Schmitt Trigger (2M)

e The signal whose frequency is measured is first amplified. The output of amplifier is

applied to the Schmitt trigger.

e The Schmitt trigger converts the signal into square wave having fast rise and fall
times. The square wave is then differentiated and clipped. Each pulse is proportional

to each cycle of unknown signal.
e The output from Schmitt trigger is applied to start and stop gate.

b) Describe the working of Frequency Selective Wave Analyzer.

Ans, (2M)
ey e
Input '* .
Input Driver Filter =R
Slgna! Attenuator «Fbw l Pllfer Amplifier
Dial Output Meter 5 High Q-Filter e
VoltiRangeInh It 1ol 8 T S i Bt i iAo 1 - T ok (A IO L5k 4 5
db - Range = ot
*; Meter Amplifier s Output 2% e
Q/ ;,,7[3??;;9!, B \Amphfler AltReanr:Jga(?(or
i
o o gupn || ETEVSE S IS S e
Devices i
S
Frequency Selective Wave Analyzer
Fig. Block diagram of Frequency Selective Wave Analyzer
Working of Frequency Selective Wave Analyzer (2M)

e The wave analyzer consists of a very narrow pass-band filter section which can be
tuned to a particular frequency within the audible frequency range.

e The complex wave to be analyzed is passed through an adjustable attenuator which
serves as a range multiplier and permits a large range of signal amplitudes to be
analyzed without loading the amplifier.

e The output of attenuator is then fed to a selective amplifier, which amplifies the
selected frequency.

e The driver amplifier applies the attenuated input signal to a high-Q active filter. This
high-Q active filter is a low pass filter which allows the frequency which is selected to
pass and reject all other frequencies.

e The magnitude of this selected frequency is indicated by the meter and the filter

section identifies the frequency of the component.

17



e The selected signal output from the final amplifier stage is applied to the meter circuit
and to an untuned buffer amplifier.
e The main function of the buffer amplifier is to drive output devices such as recorders

or electronic counters.

c) Draw the block diagram of video pattern generator. State the uses of various patterns

generated by pattern generator.

Ans. (2M)

Control Switches

Vartical (mH) [
Bar - |
- Generator 1 SwW,
[(Multi-vibrator
Divider
and Shaping I
Circuits) | Cross Hatch . SW.
and ’
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& - Pattern
Gating Generator . 1 SW3
V’ul‘ u‘ : |
Horizontal (nV)
Bar Genorator
[Multi-vibrator . 1sw,
Divider '
and Shaping P
Circuits]
, Freq Pattern 2We
Control Video
Composite Signal
Sync
Blanking Sync / Pattern SWy Vertical Bars
and Genaration : Video
Gating ()Ma‘slallc:r and - Slgr:;\l SWi — Checker Board
Pulse — scillatori .. Delay an ~ “4 P
Gonerator Circuit Sync. SiVa — Crose-tiaton
St ds X Addor SW, Horizontal Bars
S - hi
R — N High o e % SWs White
Tone - AM) : omposite
Generator Moduiator (J I8 Lonnr Modulated
soners c T Modulator - [ RF Output
5.5 MHZ “ Channel Cnrru;f.
Carrier

Modulated
Sound Output

Fig. Block diagram of video pattern generator

Uses of generated patterns (2M)

e A pattern generator is a device which can generate video signals that can be fed to a
TV or Video monitor.

e The pattern consists of geometrical figures such as circles, ellipses, checker boards,
horizontal /vertical lines, dots etc.

e These patterns enable us to adjust, test and service the TV monitors. It is essential to
generate different pattern to differentiate between video and audio signals for

alignment, testing and servicing of Television receivers.
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d) Draw the block diagram of Digital Storage Oscilloscope. Give its applications.
Ans.

(3M)

Analog Outputs (To CRO)
Digital

Qutput 10 Bit 1_1 T,___
foc |

Amplifiers —=tin=
J \ Output Control

"= [Attenuator
& — >——
Offset LAY
Attenuator ‘
8.aor -,I>.<'—1FBH , Memory
Offset [ P i i
| Attenuator
s
| Offset

1024 1024 | [ 1024 1024
Ward Word Word Word
Memory| |Memory| |Memory

Record Control

Internal
—«!\> — - ) Timing
I Trigger bacieeh? (< v B lete Al ome e
Circuit Mode
} Logic

Trigger
Fig. Block diagram of Digital Storage Oscilloscope

Applications of DSO (Any two) am

It can be used to measure both AC and DC voltages and currents. It can also calculate
RMS value, peak value, peak to peak value etc.

It can be used to measure frequency, time period, time interval between two signals.

It can be used to measure inductance and capacitance.

It is used to observe the V-1 characteristics of diodes and transistors.

It is used to observe radiation pattern generated by the transmitting antenna.

It can be used to determine the modulation characteristics and detect the standing

waves of transmission lines.

e) Draw the circuit diagram of basic D.C voltmeter. Explain how it can be converted

into multirange D.C voltmeter.

Ans.

(2M)
= Multiplier

W i

v @ ~
l

Fig. Circuit diagram of basic D.C voltmeter
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Where I,,, - Deflection Current of the movement

Explanation for conversion of D.C voltmeter into Multirange D.C voltmeter

R,, - Internal Resistance of movement

R, - Multiplier Resistance

V - Full Range voltage of the instrument

(2M)

A multirange voltmeter gives different voltage ranges.
To convert the basic DC voltmeter into a multirange voltmeter, the number of

resistances (multipliers) is to be used.

These multipliers may be connected in shunt or in series.

f) Differentiate between single beam dual trace and dual beam dual trace CRO.

Ans. (Any four points) (4M)

Sr. | Single Beam Dual Trace CRO Dual Beam Dual Trace CRO

No

1 | A single electron beam is used to display | Two electron beams are used for displaying
two traces. two traces/signals.

2 | Assingle vertical amplifier is used. Two vertical amplifiers are used for two

beams.

3 | The two signals may or may not have same | Two signals must have the same frequency
frequency. or they must be harmonically related.

4 | Single Beam oscilloscope is not able to | Dual Beam oscilloscope captures two fast
capture two fast transient events. transient events easily.

5 Simultaneous display of two traces is very | Simultaneous display of two traces is very
difficult in Single Beam oscilloscope. simple in Dual Beam oscilloscope.

6 Cost is Less. Cost is High.

Q.6 Attempt any four (16 Marks)

a) Explain how phase can be measured on CRO using Lissajous Pattern.

Ans.

Phase measurement by Lissajous Figures:

(4M)

The phase measurement can be done by using Lissajous figures.

The CRO is set to operate in the X-Y mode, then the display obtained on the screen of

a CRO is called Lissajous pattern, when two sine waves of the same frequency are

applied to the CRO. (One vertical and one horizontal deflection plates).

Depending on the phase shift between the two signals, the shape of the Lissajous

pattern will go on changing.
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e The phase shift is given by :

A. The Lissajous pattern will be an ellilpse if the sine waves of equal frequency but phase
shift between 0° and 90° are applied to the two channels of CRO. The Lissajous pattern will
be as shown below :

Lissajous pattern for ellipse for.0° < 8 < 90°

B. For the phase difference above 90°and less than 180°, the ellipse appears as shown

Lissajous pattern for ellipse for 90° < 6 < 180°

C. Different Lissajous figures for phase difference, 0°, 45°, 90°, 135°, 180°, 225°, 270°, 3150,
360° are shown below respectively.
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The phase difference is also calculated using the expression

Y X
11 =gip™132

@ = sin
2 X3

Hence their Lissajous Pattern will be as shown below.

Y2
Y1

0%

Fig. 7.1
Calculate phase difference by using formula
O =sin'(Y1/Y2) = sin-t (X1/X2)

b) Draw the block diagram of horizontal deflection system. State the role of trigger
circuit and time base generator in oscilloscope.

Ans. (2M)
Input
Signal | e —— TR To horizontal
— Trigger ol TIMO base | —geypd Horzonlal =
Uom | | ‘eircutt generator " | amplifier |—plates of CRT
ertical L] f—J o
Amplifier External

input

Fig. Block diagram of horizontal deflection system

Trigger circuit: (am)

e Atrigger circuit is used to convert the incoming signal into trigger pulses, so that the
input signal and the sweep frequency can be synchronized.

e The trigger circuit is activated by signals of a variety of shapes and amplitudes, which
are then converted to trigger pulses of uniform amplitude, for the precision sweep

operation.

Time base Generator: (Am)

e A time base generator is used to generate the saw tooth voltage required to deflect
beam in the horizontal section. The circuit used to generate the saw tooth is called the

continuous sweep generator.
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But the disadvantage of the sweep generator is that, it cannot follow the variations of
fast varying signals, like voice signals or music signals.

Hence this circuit has to be modified. The modified circuit is called the triggered
Sweep Generator. The timing circuit of the time based generator gives the time/div

control on the front panel.

¢) Why ammeter is never connected across a source of e.m.f ? Justify your answer.

Ans.

(4M)
Ammeter has very low resistance.
If we connect it across source of e.m.f directly, then high current starts flowing
through ammeter as shown in circuit below.
This high current damage or destroy the delicate movement of ammeter.
Hence a series resistance should be connected after the source to limit the current flow

through the meter.

;

— 1) @"

T

d) Design multirange D.C ammeter for R,, = 100Q and I,, = 1mA and required current

ranges are 0-20mA, 0-100mA, 0-200mA.

Ans.

Given :

R,, = 100Q, I, = 1mA
lLb=20mA |,=100Ma

I3 = 200Ma

Tofind: 1) Ren1 2) Rsnz  3) Rens
Soln. m=11/1,=20mA/1mA =20

Therefore, Rgny = Ry /M1 =100/20-1=5.26Q

Therefore, Rgy = 5.26 Q am
m, =1,/ I, = 100mA / 1 mA = 100

Therefore Ry = Ry, /Mo =100/100-1=1.01 Q

Therefore Ryp, =1.01 (am)

Mz =I5/ I, =200mA /1 mA =200

Therefore Rgys = Ry, / m3™ =100/200 -1 =0.502 Q

Therefore Rgpz = 0.50 am
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Design
+
A 4
g
R, R,
shl R, § sh3
= sh2 =
—5.260? oo =0.502 Q
0 -100 mA
0-20 mA
——-c<—T e
0-200 mA

e) Compare analog and digital multimeter on the basis of

(iM)

7D 55

i) Display iii) Function Available
i) Resolution iv) Power Consumption
Ans. (4M)
Sr. No | Parameter Analog Multimeter Digital Multimeter
1 Display Analog Pointer is used LCD display is used.
2 Resolution Low Resolution High Resolution
3 Function Available | Current, Resistance, Voltage | Current, Resistance, Voltage,
measurement possible. Continuity in PCB conductor
lines, Transistor Identification
and hfe measurement
possible.
4 Power Consumption | More Power Required Less Power Required.

f) Draw the block diagram of function generator. State

shaping circuit.

Ans.
Y
. - |
WETANT |
L 8"  §
a 2
v - ' J
L e
) : P | T—
[ =
:: o | | ‘ . ‘\ v ™A
S $ Bl Loecamop—t—fcomemnaron) |
> NETWOS i | | R
< Y T ——— .
t
! —:c A\_ | "
= N -
AW | SarnG
RCceE 2 - !

the function of diode wave

(2M)

Fig. Block diagram of function generator
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Wave shaping circuit explanation (2M)
The comparator output delivers a square wave voltage of the same frequency. The resistance

diode network alters the slope of the triangular wave as its amplitude changes and produces a
sine wave with less than 1% distortion.
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