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Electrical measurements viva questions
answers

Electrical measurements viva questions answers are a critical part of electrical engineering
education and professional assessments. These questions are designed to evaluate a student?s or
candidate?s understanding of the fundamental principles, instruments, and techniques used to
measure electrical quantities such as voltage, current, resistance, power, and energy. Preparing
effectively for these viva questions can significantly boost confidence and performance during
exams or interviews. This comprehensive guide covers essential electrical measurement viva
questions along with detailed answers, structured to aid students and professionals alike in
mastering this vital subject.Overview of Electrical MeasurementsWhat are electrical
measurements?Electrical measurements involve quantifying electrical quantities such as voltage,
current, resistance, power, energy, and frequency using specialized instruments. Accurate
measurements are essential for designing, testing, and maintaining electrical and electronic
systems.Importance of electrical measurementsEnsuring system safetyDiagnosing faultsVerifying
circuit operationsQuality control in manufacturingEnergy consumption analysisBasic Concepts and
Instruments in Electrical MeasurementsTypes of electrical measuring instrumentsAnalog
Instruments: Moving coil meters, moving iron meters, electrodynamometers.Digital Instruments:
Digital voltmeters (DVM), digital multimeters (DMM), digital multimeters (DMM).Specialized
Instruments: Wattmeters, energy meters, phase meters, frequency meters.Principles of
operationMoving Coil Meter: Uses the interaction of magnetic fields produced by current in a
coil.Moving Iron Meter: Uses the attraction of a soft iron needle in a magnetic
field.Electrodynamometer: Measures power by detecting the interaction of two magnetic
fields.Common Viva Questions and Answers on Electrical MeasurementsQ1: What is the difference
between a voltmeter and an ammeter?Answer:A voltmeter is used to measure the voltage across
two points in a circuit and is connected in parallel. An ammeter measures the current flowing
through a circuit and is connected in series. Voltmeters have high resistance to minimize circuit
disturbance, while ammeters have low resistance to prevent voltage drop.Q2: What is the principle
of a moving coil galvanometer?Answer:The moving coil galvanometer operates on the principle of
electromagnetic induction. When a current passes through the coil placed within a magnetic field, it
experiences a torque proportional to the current, causing the needle to deflect. This deflection is
calibrated to measure current.Q3: Explain the working of a wattmeter.Answer:A wattmeter measures
electrical power by combining the functions of a voltmeter and an ammeter. It has two coils: the
current coil (connected in series) and the voltage coil (connected in parallel). The interaction of
magnetic fields produced by these coils produces a torque proportional to the power consumed by
the load.Q4: How does a digital multimeter differ from an analog multimeter?Answer:A digital
multimeter (DMM) provides precise numerical readings displayed on a digital screen, offering higher
accuracy and ease of reading. An analog multimeter displays readings via a needle on a scale,
which can be less precise and more susceptible to parallax errors.Q5: What is the significance of the
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meter?s range setting?Answer:The range setting determines the maximum measurable value of a
quantity. Selecting the correct range ensures accurate readings and prevents damage to the
instrument. For unknown quantities, start with the highest range and gradually decrease to get a
precise measurement.Q6: Describe the concept of a shunt resistor in ammeters.Answer:A shunt
resistor is a low-resistance resistor connected in parallel with the ammeter?s coil. It allows most of
the current to bypass the coil, enabling the measurement of large currents without damaging the
instrument. The current division depends on the resistance value of the shunt.Q7: What are the
sources of error in electrical measurements?Answer:Common sources of error include:Instrument
inaccuraciesTemperature variationsParallax errorsContact resistanceExternal magnetic
fieldsHuman errors in reading instrumentsQ8: How is resistance measured using a Wheatstone
bridge?Answer:The Wheatstone bridge measures resistance by balancing two legs of a bridge
circuit. When the ratio of known resistances equals the unknown resistance, the galvanometer
shows zero deflection. The unknown resistance can then be calculated using the known values.Q9:
What is the purpose of a power factor meter?Answer:A power factor meter measures the power
factor (cos ?) of an AC circuit, indicating the phase difference between voltage and current. It helps
in assessing the efficiency of power usage and is useful in power system analysis.Q10: Define
accuracy and precision in electrical measurements.Answer:Accuracy refers to how close a
measurement is to the true value.Precision indicates the repeatability or consistency of
measurements.Advanced Topics in Electrical MeasurementsQ11: Explain the principle of a
frequency counter.Answer:A frequency counter measures the frequency of an electrical signal by
counting the number of cycles occurring within a specified time interval. It usually operates using a
digital counter synchronized with a stable time base like a crystal oscillator.Q12: How does a digital
storage oscilloscope work?Answer:A digital storage oscilloscope captures and stores electrical
signals for detailed analysis. It converts analog signals into digital data using an Analog-to-Digital
Converter (ADC), allowing for measurement, storage, and detailed waveform analysis.Q13: What is
the significance of calibration in electrical measurements?Answer:Calibration ensures that
instruments provide accurate and reliable readings by comparing their outputs with standard
references. Regular calibration prevents measurement errors and maintains measurement
integrity.Q14: Describe the method to measure power in a three-phase system.Answer:Power in a
three-phase system can be measured using:Wattmeter method: Using two wattmeters for
two-wattmeter method in balanced loads.Power calculation formula: \( P = \sqrt{3} \times V_{ph}
\times I_{ph} \times \cos \phi \), where \( V_{ph} \) and \( I_{ph} \) are phase voltage and current,
respectively.Q15: What are the safety precautions to be taken during electrical
measurements?Answer:Always disconnect power before connecting or disconnecting
instruments.Use proper personal protective equipment.Ensure instruments are rated for the voltage
and current levels.Avoid contact with live parts.Use insulated tools and test leads.Follow standard
safety protocols and guidelines.Tips for Effective Preparation of Electrical Measurements
VivaUnderstand the fundamental principles behind each instrument.Practice connecting and using
different measurement devices.Familiarize yourself with common circuits and measurement
techniques.Revise important formulas and calibration procedures.Keep updated with recent
advancements and standards in electrical measurements.Practice answering viva questions aloud
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to build confidence.ConclusionElectrical measurements are foundational to electrical engineering,
and mastering viva questions related to this subject is essential for students and professionals. By
comprehensively understanding instruments, principles, and practical techniques, candidates can
excel in viva examinations and real-world applications. Regular practice, understanding concepts,
and staying updated with latest technologies are key to success in electrical
measurements.Remember: Precise and accurate measurements are the backbone of reliable
electrical systems. A solid grasp of electrical measurement principles not only helps in exams but
also in designing and maintaining effective electrical systems in industry.

Electrical Measurements Viva Questions Answers: A Comprehensive Guide for Students and
ProfessionalsIn the realm of electrical engineering, electrical measurements viva questions answers
serve as a vital resource for students, engineers, and technicians aiming to master the fundamental
concepts and practical applications of measuring electrical quantities. This guide aims to provide an
in-depth understanding of common viva questions, detailed answers, and insights into the principles,
instruments, and techniques involved in electrical measurements. Whether you're preparing for an
academic examination, a professional certification, or a practical viva, this comprehensive article will
help you build confidence and clarity in this essential subject area.Understanding Electrical
Measurements: An OverviewElectrical measurements involve quantifying physical quantities such
as voltage, current, resistance, power, and frequency within electrical circuits and systems. Accurate
measurements are crucial for designing, operating, troubleshooting, and maintaining electrical
equipment. The instruments used include voltmeters, ammeters, ohmmeters, wattmeters, and
various specialized devices.Common Viva Questions and Their Detailed AnswersWhat is the
purpose of an ammeter, and how is it connected in a circuit?Answer:An ammeter is an instrument
used to measure the current flowing through a circuit. It is connected in series with the circuit
components because current is the same through all elements in series. Correct connection ensures
accurate measurement; connecting an ammeter in parallel can damage the instrument due to its low
internal resistance.Key points:Designed with a very low internal resistance to minimize voltage
drop.Connected in series to measure the current directly.Range selection is critical to prevent
instrument damage.How does a voltmeter differ from an ammeter in terms of connection and
internal resistance?Answer:A voltmeter measures potential difference (voltage) across two points in
a circuit. It is connected in parallel with the component or section of the circuit. Internally, a voltmeter
has a high resistance (typically in megaohms) to prevent drawing significant current, ensuring the
measurement does not disturb the circuit.In contrast, an ammeter has a very low resistance and is
connected in series to measure current without significantly affecting the circuit operation.Explain
the principle of a wattmeter and its working.Answer:A wattmeter measures the electrical power
consumed in a circuit. Its working principle is based on the interaction of magnetic fields produced
by the current-carrying coil and the voltage coil. It typically uses two coils:The series (current) coil,
which is connected in series with the load.The pressure (voltage) coil, connected in parallel across
the load.The interaction of magnetic fields generates a deflecting torque proportional to the
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instantaneous power. For AC measurements, the wattmeter measures the true power, considering
phase difference between voltage and current.What are the different methods of measuring
resistance?Answer:Resistance measurement methods include:Ohmmeter Method: Uses an internal
battery to supply current and measures the voltage across the resistor to compute resistance via
Ohm?s Law.Bridge Method (Wheatstone Bridge): Compares an unknown resistance with known
resistances by balancing the bridge to find the unknown value accurately.Four-Wire (Kelvin)
Measurement: Used for very low resistances, with separate current and voltage leads to eliminate
contact and lead resistance effects.What is the difference between AC and DC measurements?
How do measurement instruments differ for each?Answer:DC measurements involve quantities that
are constant over time, whereas AC measurements involve quantities that vary sinusoidally with
time.Instrument differences:DC instruments (like DC voltmeters) are designed to respond only to
steady signals.AC instruments (like AC voltmeters) often use a rectifier or RMS measurement
techniques to accurately capture the magnitude of sinusoidal voltages or currents.Special
considerations:RMS (Root Mean Square) values are essential for AC measurements.Certain
instruments are true RMS meters, providing accurate readings regardless of waveform
shape.Practical Aspects and InstrumentationHow do you calibrate an electrical measuring
instrument?Answer:Calibration involves comparing the instrument's readings with a standard or
known reference under controlled conditions. The process includes:Connecting the instrument to a
standard source with a known quantity.Adjusting calibration controls or noting deviations.Recording
calibration factors for future correction of readings.Proper calibration ensures measurement
accuracy, especially critical for precision instruments.Explain the concept of power factor and how it
affects electrical measurements.Answer:Power factor is the ratio of real power (P) to apparent
power (S) in an AC circuit:\[ \text{Power Factor} = \frac{P}{S} = \cos \phi \]where \(\phi\) is the phase
angle between voltage and current.Impact:A low power factor indicates a lagging current, leading to
inefficient power usage.Power measurement instruments like wattmeters account for power factor to
provide accurate real power readings.Power factor correction is employed to improve efficiency,
especially in inductive loads.Advanced Topics and TroubleshootingWhat are the sources of errors in
electrical measurements?Answer:Common errors include:Instrument errors (zero error, calibration
error)Parallax error during readingTemperature variations affecting instrument accuracyContact
resistance and lead resistanceFrequency dependence in AC measurementsExternal
electromagnetic interferenceUnderstanding and minimizing these errors involve proper instrument
calibration, careful connection, and environmental control.How do you measure frequency in an AC
circuit?Answer:Frequency can be measured using:Frequency meters: Directly measure the number
of cycles per second.Oscilloscopes: Observe waveform period and compute frequency as the
reciprocal.Bridge methods: Certain bridges can determine frequency indirectly by resonance
conditions.Accuracy depends on instrument calibration and measurement technique.Practical Tips
for Viva SuccessUnderstand the fundamental principles behind each instrument and measurement
method.Practice connecting instruments correctly in various circuit configurations.Familiarize
yourself with instrument ranges and safety precautions.Review common formulas related to
electrical quantities.Stay updated on recent advancements like digital meters and their
features.ConclusionMastering electrical measurements viva questions answers requires a thorough
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understanding of both theoretical concepts and practical application techniques. This guide has
covered essential questions, detailed explanations, and practical insights to help students and
professionals confidently approach viva examinations. Remember, accurate measurements form the
backbone of reliable electrical engineering work, and proficiency in measurement techniques is
invaluable in ensuring safety, efficiency, and performance in electrical systems.Embark on your
learning journey with confidence, and let this comprehensive guide serve as both a reference and a
stepping stone toward mastery in electrical measurements.

QuestionAnswer

What is the purpose of a voltmeter in electrical measurements?
A voltmeter is used to measure the potential difference (voltage) between two points in an electrical
circuit. It is connected in parallel with the component or section where the voltage measurement is
desired.

How does an ammeter differ from a voltmeter in terms of connection and measurement?
An ammeter measures current and is connected in series with the load, while a voltmeter measures
voltage and is connected in parallel across the component. Ammeters have very low resistance,
whereas voltmeters have high resistance to prevent circuit disturbance.

What are the types of electrical measurements commonly performed in laboratories?
Common electrical measurements include voltage, current, resistance, power, and energy. These
are measured using instruments like voltmeters, ammeters, ohmmeters, wattmeters, and energy
meters.

Explain the principle of operation of a digital multimeter (DMM).
A digital multimeter operates on the principle of analog-to-digital conversion. It measures electrical
parameters such as voltage, current, or resistance and displays the readings digitally, often using
internal analog circuits, an ADC, and a microcontroller.

What precautions should be taken while performing electrical measurements?
Precautions include selecting the correct range, ensuring proper instrument calibration,
disconnecting power before connecting or disconnecting measurement devices, avoiding contact
with live parts, and using insulated tools to prevent electric shocks.
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Define resistance and explain how it is measured using a bridge method.
Resistance is the opposition offered by a material to the flow of current. It can be measured using a
Wheatstone bridge, which compares an unknown resistance with known resistances by balancing
the bridge circuit, ensuring accurate measurement.

What is the significance of accuracy and precision in electrical measurements?
Accuracy indicates how close a measurement is to the true value, while precision reflects the
consistency or repeatability of measurements. Both are crucial for reliable data, quality control, and
proper functioning of electrical systems.

Describe how a power factor meter works and what it measures.
A power factor meter measures the cosine of the phase angle between voltage and current
waveforms, indicating the power factor. It typically operates based on electromagnetic or electronic
principles, helping assess the efficiency of power usage.

Related keywords: electrical measurements, viva questions, electrical measurement techniques,
electrical instruments, measurement principles, electrical testing, instrumentation, voltage
measurement, current measurement, resistance measurement

Engineering materials and measurement lab viva questions

Engineering Materials and Measurement Lab Viva Questions are a crucial component of
engineering education, providing students with an opportunity to demonstrate their understanding of
various materials, measurement techniques, and laboratory procedures. Preparing for these viva
questions ensures that students are well-versed in fundamental concepts, practical skills, and safety
protocols related to laboratory experiments. This article explores common engineering materials and
measurement lab viva questions, offering comprehensive insights into essential topics, frequently
asked questions, and tips for effective preparation.Understanding Engineering MaterialsTypes of
Engineering MaterialsIn the lab, students are often questioned about different categories of
engineering materials. These include:Metals: Ferrous (iron, steel) and non-ferrous (aluminum,
copper) metals known for their strength and conductivity.Polymers: Synthetic or natural materials
like plastics used for lightweight and corrosion-resistant components.Ceramics: Materials such as
bricks, glass, and advanced ceramics used for high-temperature and insulating
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applications.Composite Materials: Combinations like fiber-reinforced plastics, offering tailored
properties for specific engineering needs.Properties of Engineering MaterialsViva questions may
probe students? understanding of core properties:Mechanical Properties: Tensile strength,
hardness, ductility, toughness, and fatigue resistance.Physical Properties: Density, melting point,
thermal and electrical conductivity.Chemical Properties: Corrosion resistance, reactivity, and stability
under environmental conditions.Manufacturing Properties: Machinability, weldability, and
castability.Material Selection CriteriaStudents should be prepared to discuss:Factors influencing
material choice such as strength, weight, cost, and environmental impact.Application-specific
considerations, e.g., selecting high-temperature alloys for turbines.Measurement Techniques in
Engineering LabsTypes of Measurement InstrumentsKey questions often focus on understanding
various measuring devices:Vernier Calipers: Used for precise linear measurements, understanding
least count, and reading techniques.Micrometers: For high-accuracy measurements of small
dimensions.Dial Gauges and Dial Indicators: For measuring small displacement, deformation, or
run-out.Height Gauges and Spirit Levels: For vertical measurements and ensuring accuracy in
positioning.Universal Testing Machines: To measure tensile, compression, and bending properties
of materials.Measurement Principles and AccuracyStudents may be questioned on:The concept of
least count and its importance in measurement accuracy.Calibration procedures to ensure
instrument accuracy.Sources of error in measurement and methods to minimize
them.Understanding repeatability and reproducibility in measurements.Sample Viva Questions on
MeasurementWhat is the least count of a vernier caliper? How do you read it?Explain the working
principle of a micrometer screw gauge.How do you calibrate a dial gauge?Describe the procedure
for measuring the tensile strength of a specimen using a universal testing machine.What are
common sources of error during measurement, and how can they be avoided?Laboratory Safety
and ProceduresSafety Protocols in Engineering LabsViva questions often assess awareness of
safety measures:Proper use of personal protective equipment (PPE) such as goggles, gloves, and
lab coats.Handling of chemicals, adhesives, and electrical equipment safely.Understanding
emergency procedures and fire safety protocols.Safe operation of testing machines and
measurement instruments.Sample Questions on Safety and ProceduresWhat precautions should be
taken while operating a universal testing machine?How do you ensure safety when handling brittle
materials like ceramics?Describe the steps involved in calibrating measurement instruments.What is
the importance of maintaining cleanliness and organization in the lab?Common Tips for Preparing
Engineering Materials and Measurement Lab VivaReview Fundamental ConceptsEnsure a solid
understanding of the basic principles of material properties, measurement techniques, and safety
protocols.Practice with Actual InstrumentsHands-on experience with measurement devices helps in
answering questions confidently and accurately.Understand Practical ApplicationsRelate theoretical
concepts to real-world applications to demonstrate comprehensive knowledge.Stay Updated with
Safety StandardsBe aware of standard safety procedures and emergency protocols.Prepare for
Common QuestionsRehearse answers to frequently asked viva questions listed in this article to
build confidence.ConclusionPreparations for engineering materials and measurement lab viva
questions are vital for success in laboratory assessments. By understanding different types of
materials, their properties, measurement techniques, and safety protocols, students can effectively
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demonstrate their practical and theoretical knowledge. Regular practice, hands-on experience, and
thorough revision of core concepts will ensure readiness for viva examinations and contribute to a
strong foundation in engineering laboratory work.

Engineering Materials and Measurement Lab Viva Questions play a crucial role in assessing a
student?s understanding of the fundamental concepts related to material properties, measurement
techniques, and practical application skills. This comprehensive overview aims to elucidate the key
topics, common questions, and preparation tips for viva examinations related to engineering
materials and measurement labs, providing a valuable resource for students aiming to excel in their
assessments.Introduction to Engineering Materials and Measurement Lab VivaEngineering
materials form the backbone of all manufacturing and structural applications. Knowledge of their
properties, behavior, and testing methods is essential for engineers to select appropriate materials
for specific applications. Measurement labs, on the other hand, involve practical skills in measuring
dimensions, forces, and properties accurately, which are vital for quality control and ensuring safety
standards. Viva questions often test both theoretical understanding and practical
competence.Common Topics Covered in Engineering Materials VivaUnderstanding the broad
spectrum of engineering materials is foundational. Questions can span from basic classifications to
specific properties and testing methods.Types of Engineering MaterialsMetals and Alloys: Steel,
cast iron, aluminum alloys, copper, etc.Polymers and Plastics: Polyethylene, nylon, PVC,
etc.Ceramics and Refractories: Alumina, silica, firebricks.Composites: Fiber-reinforced plastics,
concrete.Sample Viva Question:?Describe the different types of engineering materials and give
examples of each.?Expected Answer:Students should explain the main categories?metals,
polymers, ceramics, and composites?highlighting their characteristics and typical
applications.Properties of Engineering MaterialsMechanical properties: Strength, hardness,
toughness, ductility, ductility, fatigue resistance.Physical properties: Density, melting point, thermal
expansion, electrical conductivity.Chemical properties: Corrosion resistance, oxidation
behavior.Sample Viva Question:?What are the important mechanical properties of engineering
materials??Expected Answer:Students should list properties like tensile strength, hardness,
toughness, ductility, and fatigue strength, explaining their significance.Material Testing and Their
SignificanceTensile testHardness test (Brinell, Rockwell, Vickers)Impact test (Charpy, Izod)Wear
testCreep testSample Viva Question:?Explain the significance of hardness testing and describe the
different methods.?Expected Answer:Hardness testing evaluates a material's resistance to
deformation. Methods include Brinell, Rockwell, and Vickers tests, each suitable for different
material types and thicknesses.Measurement Lab Viva QuestionsMeasurement techniques are
critical in ensuring the accuracy and reliability of experimental data in engineering labs. Viva
questions often focus on understanding measurement instruments, calibration, errors, and best
practices.Types of Measurement InstrumentsVernier CalipersMicrometersDial GaugesVernier
Height GaugesStrain GaugesDial IndicatorsSample Viva Question:?Describe the working principle
of a Vernier caliper and its applications.?Expected Answer:A Vernier caliper measures internal,
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external dimensions, and depths by sliding jaws and a vernier scale that provides fine
resolution.Calibration and Errors in MeasurementCalibration techniquesTypes of errors: systematic
and randomMethods to minimize errorsSample Viva Question:?What are systematic errors, and how
can they be minimized in measurements??Expected Answer:Systematic errors are consistent,
repeatable errors caused by faulty instruments or calibration issues. They can be minimized by
proper calibration, zero adjustments, and instrument maintenance.Measurement Techniques and
Best PracticesProper use of instrumentsReading measurements accuratelyEnsuring zero error
correctionHandling and storing instrumentsSample Viva Question:?Explain the importance of zero
correction in measurement instruments.?Expected Answer:Zero correction ensures that
measurements are accurate by accounting for any initial offset or error when the instrument reads
zero, leading to precise results.Features and Pros/Cons of Common Materials and Measurement
TechniquesUnderstanding the features and limitations of different materials and measurement
methods helps in selecting appropriate options for specific applications.Features of Common
Engineering MaterialsSteel:Pros: High strength, ductility, weldability, cost-effectiveCons: Susceptible
to corrosion unless treatedAluminum Alloys:Pros: Light weight, corrosion resistance, good
strength-to-weight ratioCons: Lower strength compared to steel, higher costPolymers:Pros:
Lightweight, corrosion-resistant, easy to moldCons: Lower mechanical strength, thermal stability
issuesCeramics:Pros: High temperature resistance, hardness, wear resistanceCons: Brittle, low
impact resistanceFeatures of Measurement TechniquesVernier Calipers:Pros: Precise, easy to use,
portableCons: Can be affected by parallax errorsMicrometers:Pros: High accuracy, suitable for small
measurementsCons: More expensive, requires careful calibrationDial Gauges:Pros: Sensitive, easy
to readCons: Limited range, can be affected by vibrationsPreparation Tips for Viva ExaminationTo
excel in viva exams, students should focus on:Understanding fundamental concepts
thoroughly.Practicing common questions and formulating clear, concise answers.Gaining hands-on
experience with measurement instruments.Reviewing calibration procedures and error minimization
techniques.Staying updated on material properties and latest testing standards.ConclusionThe viva
on engineering materials and measurement lab is an assessment of both theoretical knowledge and
practical skills. Mastery over the classification, properties, testing methods of materials, along with
proficiency in measurement techniques, is essential for engineering students. By understanding the
core concepts, practicing typical questions, and being aware of the features and limitations of
various materials and instruments, students can confidently approach their viva examinations.
Ultimately, a comprehensive grasp of these topics not only aids in passing the viva but also lays a
strong foundation for future engineering applications and innovations.

QuestionAnswer

What are the main types of engineering materials used in manufacturing?
The primary types include metals (ferrous and non-ferrous), ceramics, polymers, and composites.
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Each type has unique properties suitable for specific applications.

How is hardness measured in materials, and what are common hardness testing methods?
Hardness is measured to assess a material's resistance to deformation. Common methods include
Brinell, Rockwell, Vickers, and Knoop hardness tests, each suited for different material types and
thicknesses.

What is the significance of tensile testing in an engineering materials lab?
Tensile testing evaluates a material's strength, ductility, and elastic properties by applying a uniaxial
load until fracture, providing critical data for material selection and design.

Explain the concept of elastic and plastic deformation.
Elastic deformation is reversible, where a material returns to its original shape after removing load.
Plastic deformation is permanent, occurring when a material deforms beyond its elastic limit.

How do you determine the grain size of a metallic material in the lab?
Grain size is typically determined using a microscope and the Heyn or ASTM grain size charts by
analyzing a polished and etched specimen to count the number of grains over a known area.

What is the purpose of using a vernier caliper and a micrometer in measurement labs?
A vernier caliper is used for measuring external and internal dimensions with moderate precision,
while a micrometer provides more precise measurements of small dimensions, typically to the
nearest hundredth of a millimeter.

Describe the principle of ultrasonic testing and its application in materials testing.
Ultrasonic testing uses high-frequency sound waves transmitted into a material. Echoes from flaws
or boundaries are detected to identify internal defects, making it useful for non-destructive testing of
welds and structures.

Why is calibration important in measurement labs, and how is it performed?
Calibration ensures measurement accuracy by comparing instruments against standard references.
It is performed by using certified calibration standards and adjusting the instrument to align with
known values.
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Electrical technology practical viva questions

Electrical technology practical viva questions are essential components of engineering education,
particularly for students specializing in electrical engineering. These questions serve as a
comprehensive assessment of a student's theoretical knowledge and practical skills related to
electrical circuits, devices, and systems. Preparing for these viva questions not only helps students
excel in their examinations but also equips them with the practical understanding necessary for
real-world electrical engineering tasks. In this article, we will explore a wide range of electrical
technology practical viva questions, categorized into relevant topics, along with detailed
explanations to enhance your understanding and preparation.Understanding Electrical CircuitsBasic
Concepts and DefinitionsWhat is an electrical circuit?Define resistance, voltage, current, and power
in electrical circuits.Explain Ohm?s Law with a practical example.What is the difference between
series and parallel circuits?What are the advantages and disadvantages of series and parallel
circuits?Types of Electrical ComponentsWhat are resistors, capacitors, inductors, and their
functions?How are resistors color-coded?Explain the working principle of a capacitor and an
inductor.Describe the uses of different electrical components in practical circuits.Measuring
Instruments and Their UsesWhat is a multimeter, and how is it used to measure voltage, current,
and resistance?Explain the use of an ammeter and voltmeter.What is an oscilloscope, and how
does it help in troubleshooting circuits?Practical Skills in Electrical Circuit DesignWiring and Circuit
AssemblyDescribe the procedure for connecting electrical components in a circuit.What precautions
should be taken during wiring to ensure safety?Explain how to test a circuit after
assembly.Designing Electrical CircuitsHow do you design a simple series circuit with
resistors?Explain the steps involved in designing a parallel circuit.Discuss how to calculate total
resistance in series and parallel circuits.Practical TroubleshootingWhat are common faults in
electrical circuits and how can they be identified?Describe the step-by-step procedure to
troubleshoot an open circuit.How do you locate a short circuit in a wiring system?Explain the
importance of safety when troubleshooting electrical faults.Electrical Machines and
DevicesTransformersExplain the working principle of a transformer.What are the different types of
transformers?How do you perform turns ratio calculations?Describe the testing procedures for
transformers.Motors and GeneratorsDifferentiate between DC and AC motors.Explain the working
principle of a DC motor.What are the applications of various types of motors?Describe the working
of an alternator or synchronous generator.Electrical Measuring and Testing DevicesWhat is a
megger, and how is it used for insulation testing?Explain the use of a clamp meter.Describe the
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purpose of a wattmeter and energy meter.Electrical Safety and RegulationsSafety Precautions in
Electrical WorkWhat are the common electrical hazards?List safety precautions to be observed
while working with electrical circuits.Explain the importance of grounding and earthing.What are the
uses of circuit breakers and fuses?Standards and CodesWhat are the commonly followed electrical
standards?Explain the significance of IS codes in electrical installations.How does adherence to
safety standards improve electrical system reliability?Energy Conservation and EfficiencyEnergy
Saving DevicesWhat are energy-efficient lighting options?Explain the working of LED
lighting.Describe the benefits of using energy-efficient motors and drives.Power Quality and
ManagementWhat are power factor correction and its importance?Explain how to improve power
factor in electrical systems.What are common power quality issues?Preparation Tips for Electrical
Practical VivaThoroughly understand theoretical concepts related to each practical topic.Practice
assembling and troubleshooting circuits regularly.Familiarize yourself with testing instruments and
their correct usage.Prepare diagrams, circuit diagrams, and wiring layouts for quick reference.Stay
updated with safety protocols and electrical standards.Engage in group discussions to clarify doubts
and share knowledge.Review past viva questions and perform mock viva sessions for confidence
building.ConclusionElectrical technology practical viva questions encompass a broad spectrum of
topics vital for any electrical engineering student. From understanding fundamental circuit concepts
to mastering the operation of electrical machines, safety protocols, and energy conservation, each
aspect plays a crucial role in shaping competent electrical engineers. Adequate preparation,
practical hands-on experience, and a clear understanding of theoretical foundations are key to
excelling in viva examinations. By focusing on these areas and practicing systematically, students
can confidently face their electrical practical viva and demonstrate their proficiency effectively.For
optimal results, students are encouraged to refer to standard textbooks, practical manuals, and
previous years? viva questions. Regular practice and staying updated with the latest electrical
standards and innovations will further enhance their readiness for viva examinations and future
professional endeavors.

Electrical Technology Practical Viva Questions: An Expert Guide to Mastering Your AssessmentsIn
the realm of electrical engineering education, practical viva voce examinations hold a significant
place. They serve as an essential bridge between theoretical understanding and real-world
application, testing not only your knowledge but also your problem-solving skills, practical insights,
and confidence. For students preparing for these assessments, a comprehensive grasp of potential
questions and their detailed answers can dramatically enhance performance and reduce exam
anxiety.This article delves into the most common electrical technology practical viva questions,
providing an in-depth analysis akin to a product review or expert feature. We will explore the core
topics, typical questions, and strategic insights to help students excel in their viva
examinations.Understanding the Purpose of Practical Viva Questions in Electrical TechnologyBefore
diving into specific questions, it's important to understand the purpose of viva questions in electrical
technology practical exams. Unlike written tests that evaluate memorization, vivas assess:Practical
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Application Skills: How well students can apply theoretical concepts to real-world
problems.Technical Understanding: Depth of knowledge about electrical components, circuits, and
systems.Troubleshooting and Analysis Abilities: Ability to diagnose faults and suggest
solutions.Communication Skills: Clarity and confidence in explaining procedures, concepts, and
findings.Safety Awareness: Knowledge of safety protocols during experiments and
installations.Effective preparation involves familiarizing yourself with common questions,
understanding their underlying concepts, and practicing clear, concise explanations.Core Topics
Covered in Electrical Technology Practical VivavsThe practical viva questions typically span several
key topics in electrical technology:Circuit Theory and AnalysisElectrical Measurements and
InstrumentsElectrical MachinesPower SystemsProtection and SwitchgearElectrical Installations and
WiringControl SystemsElectrical Safety and StandardsEach of these areas encompasses specific
questions designed to evaluate different competencies.Typical Electrical Technology Practical Viva
Questions and Expert InsightsBelow is a curated list of common questions with detailed
explanations, suitable for students aiming for comprehensive preparation.1. What is the purpose of
a voltmeter, and how is it connected in a circuit?Expert Insight:A voltmeter measures the potential
difference between two points in a circuit. It is essential for verifying voltage levels across
components, troubleshooting, and ensuring proper operation.Connection:The voltmeter is
connected in parallel with the component or section where the voltage measurement is needed.Its
internal resistance is very high to prevent drawing significant current, thereby not affecting the
circuit.Key points to remember:Always connect in parallel.Use the correct voltage range to avoid
instrument damage.Ensure the circuit is de-energized when connecting or disconnecting to prevent
hazards.2. Explain the working principle of an ammeter and its connection in a circuit.Expert
Insight:An ammeter measures the current flowing through a circuit. It must be connected in series to
ensure the entire current flows through the meter.Working Principle:Based on electromagnetic
deflection or digital measurement methods, depending on the type.The current passing through the
meter causes a needle to deflect proportionally, indicating the current magnitude.Points to note:Use
the correct current range.Connect in series with the load.For high currents, use shunt resistors or
clamp meters to prevent damage.3. How do you perform a wiring test on an electrical circuit?Expert
Insight:Wiring tests are crucial to ensure safety and proper functioning. They involve verifying
connections, insulation, and absence of faults.Common procedures include:Visual Inspection:
Check for loose connections, damaged insulation, correct color coding, and secure
terminals.Continuity Test: Use a multimeter to verify that conductors are continuous without
breaks.Insulation Resistance Test: Use an insulation tester (Megger) to ensure insulation
integrity.Polarity Check: Confirm correct phase and neutral wiring to prevent hazards.Safety tip:
Always de-energize circuits before testing, and follow standard safety procedures.4. Describe the
operation of a single-phase transformer and how to perform a transformation ratio test.Expert
Insight:A single-phase transformer transfers electrical energy between two circuits via
electromagnetic induction, stepping voltage levels up or down.Operation Principle:Alternating
current in the primary coil creates a changing magnetic flux.This flux induces a voltage in the
secondary coil proportional to the turns ratio.Transformation Ratio Test:Used to verify the turns ratio
and efficiency.Procedure involves applying a low voltage to the primary and measuring the
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secondary voltage, ensuring the ratio aligns with the turns ratio.Important considerations:Ensure the
transformer is de-energized during testing.Use appropriate test equipment and safety measures.5.
What are the different types of electrical motors, and what are their applications?Expert
Insight:Understanding various motors is critical for practical applications.Types of Electrical
Motors:DC Motors: Used in applications requiring variable speed control, e.g., electric vehicles,
cranes.Induction Motors: Widely used in industrial drives, pumps, and fans due to ruggedness and
simplicity.Synchronous Motors: Suitable for precise speed applications like clocks, timers, and
certain industrial processes.Universal Motors: Can run on AC or DC, used in household appliances
like mixers and drills.Applications Summary:DC Motors: Robotics, electric traction.Induction Motors:
Manufacturing plants, HVAC systems.Synchronous Motors: Power factor correction, precision
timing.Universal Motors: Portable power tools.6. How do you test the continuity of a circuit, and why
is it important?Expert Insight:Continuity testing confirms if there is a complete electrical path within a
circuit or component.Procedure:Use a multimeter in continuity mode.Place the probes across the
circuit or component.A beep sound indicates continuity, confirming no open
circuit.Importance:Detects broken wires or connections.Ensures safety by verifying grounding and
earthing.Helps in fault diagnosis and repairs.7. Explain the function and testing of circuit breakers
and their types.Expert Insight:Circuit breakers protect electrical systems from overloads and short
circuits by disconnecting power automatically.Function:Detect fault conditions.Trip to disconnect the
circuit, preventing damage.Resettable after fault clearance.Types:MCCB (Molded Case Circuit
Breaker): For high current ratings.MCB (Miniature Circuit Breaker): For residential and small
industrial loads.Earth Leakage Circuit Breaker (ELCB): For detecting earth faults.Testing:Visual
inspection for damage.Test trip operation with test buttons or by simulating faults.Verify rated current
and trip characteristics.8. Describe the procedure for measuring power in an AC circuit.Expert
Insight:Accurate power measurement involves measuring voltage, current, and power
factor.Methodology:Use a wattmeter designed for AC measurements.Connect the wattmeter in the
circuit, with current coil in series and voltage coil in parallel with the load.Record readings of voltage,
current, and power factor (if available).Calculations:Power (P) = Voltage (V) × Current (I) × Power
factor (pf).For complex loads, consider using a power analyzer for precise measurements.9. How do
you determine the efficiency of an electrical motor during testing?Expert Insight:Efficiency is the ratio
of output power to input power, indicating how effectively the motor converts electrical energy into
mechanical energy.Procedure:Measure input electrical power using a wattmeter.Determine the
mechanical output power, often via a dynamometer or load test.Calculate efficiency as:Efficiency
(%) = (Output Power / Input Power) × 100Additional Points:Conduct tests at different load conditions
for comprehensive understanding.Consider losses like friction, windage, and electrical
resistances.10. What safety precautions should be observed during electrical experiments?Expert
Insight:Safety is paramount in electrical work. Key precautions include:Use insulated tools and
protective gear.De-energize circuits before connecting or modifying wiring.Verify absence of voltage
with a tester before handling components.Avoid water and wet conditions near electrical
setups.Follow standard wiring codes and standards.Be aware of emergency procedures and fire
safety.Effective Strategies for Viva PreparationTo excel in your electrical technology practical viva,
consider the following strategies:Understand Concepts Deeply: Don't just memorize answers; grasp

Published by: staging.casaforte.it Page 14 of 27



Electrical measurements viva questions answers Vol. 2024, Issue 2

the underlying principles.Practice Demonstrations: Be prepared to explain and, if possible, perform
experiments or circuit

QuestionAnswer

What are the main safety precautions to follow while handling electrical circuits in a practical viva?
Safety precautions include disconnecting power before working, using insulated tools, wearing
protective gear, ensuring proper grounding, avoiding water contact, and verifying circuit
de-energization with a tester before handling components.

Explain the procedure to measure the resistance of a resistor using a digital multimeter.
Set the multimeter to the resistance (?) mode, connect the probes across the resistor terminals,
ensure the circuit is disconnected from power, and read the resistance value displayed on the
multimeter.

What is the purpose of using a rheostat in an electrical circuit?
A rheostat is used to vary the resistance in a circuit, allowing control over current flow, voltage, or
power in applications such as dimming lights or adjusting motor speeds.

How do you identify the phase, neutral, and earth wires in an electrical circuit during a practical
exam?
Use a tester or multimeter to check voltage: the phase wire will show voltage with respect to earth,
the neutral will be close to earth potential, and the earth wire is connected to the grounding system.
Color codes and circuit diagrams also assist in identification.

Describe the working principle of a single-phase transformer used in practical applications.
A single-phase transformer works on electromagnetic induction, where an alternating current in the
primary coil creates a changing magnetic flux in the core, inducing a voltage in the secondary coil
proportional to the turns ratio, thus stepping voltage up or down.

What are the common faults observed in electrical circuits, and how can they be diagnosed during a
viva?
Common faults include open circuits, short circuits, earth faults, and insulation failures. Diagnosis
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involves visual inspection, testing continuity with a multimeter, checking for abnormal readings, and
isolating sections of the circuit systematically.

Explain the significance of using a fuse in an electrical circuit.
A fuse is a safety device that protects the circuit from overcurrent by melting and disconnecting the
circuit when the current exceeds a safe level, preventing damage to components and reducing fire
risk.

Related keywords: electrical engineering, practical viva questions, electrical circuits, electrical
measurements, transformers, motors, power systems, electrical safety, instrumentation, control
systems

Electronics instrumentation and measurement practical viva

questions

Electronics Instrumentation and Measurement Practical Viva Questions: A Comprehensive
GuideElectronics instrumentation and measurement practical viva questions are an integral part of
engineering education, especially for students specializing in electrical, electronics, and
instrumentation engineering. These viva questions are designed to test students' understanding of
fundamental concepts, practical skills, and problem-solving abilities related to measurement
techniques, instrumentation tools, and circuit analysis. Preparing thoroughly for these viva questions
ensures that students can confidently demonstrate their knowledge during examinations and
practical assessments.In this article, we will explore the most common and important questions
asked in electronics instrumentation and measurement practical vivas, along with detailed
explanations and tips to answer them effectively. Whether you are a student preparing for your
upcoming viva or an educator designing examination questions, this guide aims to serve as a
valuable resource.Understanding the Basics of Electronics InstrumentationWhat is
Instrumentation?Instrumentation refers to the design, construction, and use of devices that
measure, monitor, and control physical quantities such as voltage, current, temperature, pressure,
and more.It involves the development of measurement systems that are accurate, reliable, and
suitable for real-world applications.What are the Types of Measurement Systems?Analog
Measurement Systems: Measure continuous signals and provide output in a continuous form.Digital
Measurement Systems: Measure signals and output data in discrete digital form, often suitable for
processing and analysis.Hybrid Systems: Combine both analog and digital techniques for enhanced
measurement capabilities.What Are the Basic Elements of an Instrumentation System?Sensor or
Transducer: Converts a physical quantity into an electrical signal.Signal Conditioning Circuit:
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Amplifies, filters, or modifies the signal for accurate measurement.Display or Recording Device:
Shows the measurement result or records data for analysis.Control System: Used in automatic
measurement and control applications.Common Practical Viva Questions and Their Answers1. What
are the different types of gauges used in measurement?Answer:Mechanical gauges (e.g., dial
gauges)Electrical gauges (e.g., voltmeters, ammeters)Strain gaugesPiezoelectric gaugesCapacitive
and inductive gaugesEach type is selected based on the measurement requirement, accuracy, and
environment.2. Explain the working principle of a voltmeter and a ammeter.Voltmeters:Measure the
potential difference between two points.Connected in parallel with the component across which
voltage is to be measured.Usually high internal resistance to minimize current flow through the
instrument.Ammeters:Measure current flowing through a circuit.Connected in series with the
circuit.Designed with low internal resistance to avoid affecting the circuit.3. Describe the concept of
calibration of instruments.Answer:Calibration is the process of adjusting an instrument to ensure its
readings are accurate and traceable to a standard.It involves comparing the instrument?s output
with a known standard under controlled conditions.Calibration helps identify errors and correct them,
ensuring measurement reliability.4. What are the errors associated with measurement instruments?
How can they be minimized?Types of errors:Systematic errors (e.g., zero error, calibration
error)Random errors (e.g., fluctuations, noise)Zero error and span error are common.Minimization
techniques:Regular calibrationProper instrument handlingUsing high-precision
instrumentsEnvironmental control to reduce noise and interference5. What is the significance of a
potentiometer in measurement?Answer:A potentiometer is a null-type instrument used for precise
measurement of emf and potential difference.It operates on the principle of balancing a known
voltage against an unknown voltage to find its value accurately.It is widely used due to its high
accuracy and stability.6. Explain the working of a digital multimeter (DMM).Answer:A DMM can
measure voltage, current, and resistance.Uses analog-to-digital conversion to display
readings.Provides quick, accurate, and versatile measurements.Features include auto-ranging, data
hold, and continuity testing.7. What are transducers? List different types used in measurement
systems.Answer:Transducers convert a physical quantity into an electrical signal.Types
include:Resistive transducers (e.g., strain gauges)Capacitive transducersPiezoelectric
transducersInductive transducersThermocouples (for temperature)8. How do you measure
resistance using a Wheatstone bridge?Answer:The Wheatstone bridge balances the unknown
resistance against known resistances.When the bridge is balanced, the ratio of resistances in one
arm equals that in the other.The unknown resistance is calculated using the known resistances at
balance.9. Describe the principle of operation of an oscilloscope.Answer:An oscilloscope displays
the waveform of electrical signals.It works by applying the input signal to the vertical (Y) deflection
plates and a time base to the horizontal (X) plates.The electron beam traces the waveform, which
can be observed on the fluorescent screen.Used for analyzing signal amplitude, frequency, phase
difference, and transient phenomena.10. What are the different types of sensors used in
temperature measurement?Answer:ThermocouplesResistance Temperature Detectors
(RTDs)ThermistorsInfrared sensorsSemiconductor temperature sensorsPractical Tips for Viva
PreparationUnderstand Concepts ThoroughlyFocus on fundamental principles behind each
instrument and measurement technique.Practice drawing block diagrams and circuit diagrams
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related to measurement systems.Practice with Real InstrumentsFamiliarize yourself with common
measurement tools such as multimeters, oscilloscopes, and bridges.Understand their operation,
calibration, and limitations.Prepare for Common ExperimentsResistances measurement using
Wheatstone bridgeVoltage and current measurement using multimetersCalibration
proceduresSignal analysis with oscilloscopesReview Important Definitions and FormulasSensitivity,
resolution, accuracy, precisionError calculation formulasCalibration curvesStay Updated with Latest
TechnologiesDigital measurement systemsData acquisition systemsModern transducers and
sensorsFrequently Asked Questions (FAQs)Q1. How do you differentiate between accuracy and
precision?Answer:Accuracy refers to how close a measurement is to the true value.Precision
indicates the repeatability or consistency of measurements.Q2. Why is calibration important in
instrumentation?Answer:Ensures the reliability and validity of measurement data.Detects and
corrects instrument errors.Maintains compliance with standards.Q3. What precautions should be
taken while using measurement instruments?Avoid overloading instrumentsKeep instruments in
proper calibrationHandle with care to prevent damageUse proper connections and avoid
environmental interferenceConclusionPreparing for electronics instrumentation and measurement
practical viva questions requires a solid understanding of both theoretical concepts and practical
application skills. By reviewing common questions, understanding the underlying principles, and
practicing with actual instruments and measurement setups, students can build confidence and
excel in their viva examinations. Remember to focus on accuracy, safety, and proper handling
techniques during practicals, as these are often emphasized during viva sessions.This
comprehensive guide covers the essential topics and questions that are frequently encountered in
vivas, serving as a reliable resource for students aiming for excellence in their electronics
instrumentation and measurement assessments. Regular practice, thorough understanding, and
staying updated with technological advancements will ensure success in your examinations and
future professional endeavors.

Electronics instrumentation and measurement practical viva questions play a pivotal role in
assessing students' understanding of fundamental concepts, practical skills, and problem-solving
abilities in the field of electronics. These viva questions are designed not only to evaluate theoretical
knowledge but also to gauge the student's ability to apply concepts to real-world measurement
scenarios. As electronics instrumentation continues to evolve with technological advancements,
mastering these practical aspects becomes essential for aspiring engineers and technicians. This
article aims to provide a comprehensive overview of common practical viva questions related to
electronics instrumentation and measurement, along with detailed explanations, features, pros and
cons, and tips for effective preparation.Understanding Electronics Instrumentation and
MeasurementBefore diving into specific viva questions, it is important to understand what electronics
instrumentation and measurement entail.Electronics InstrumentationElectronics instrumentation
involves the design and use of devices that measure, record, and control physical quantities such as
voltage, current, resistance, temperature, and pressure. These instruments facilitate the accurate
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monitoring and analysis of electronic systems, critical in research, manufacturing, and
maintenance.Measurement PrinciplesMeasurement involves comparing an unknown quantity with a
standard or known quantity, often involving sensors, transducers, and various measuring devices.
The goal is to achieve high accuracy, precision, and reliability.Common Practical Viva Questions in
Electronics Instrumentation and MeasurementThis section covers frequently asked viva questions,
categorized logically for clarity.1. What are the essential features of a good measuring
instrument?Expected Answer:A good measuring instrument should possess the following
features:Accuracy: Minimal measurement error.Precision: Consistency in repeated
measurements.Sensitivity: Ability to detect small changes in the quantity.Range: The span over
which the instrument can measure.Linearity: Output proportional to the input.Calibration: Ability to be
calibrated against standards.Repeatability: Same results under consistent conditions.Ease of Use:
User-friendly interface and operation.Durability: Resistance to wear and environmental
factors.Cost-effectiveness: Affordability for intended use.Pros:Ensures reliable data
collection.Facilitates troubleshooting and maintenance.Cons:High-precision instruments tend to be
expensive.Overemphasis on sensitivity may lead to increased noise susceptibility.2. Explain the
difference between analog and digital instruments with examples.Expected Answer:Analog
Instruments: Use continuous signals to display measurements. Examples include analog voltmeters,
ammeters, and oscilloscopes with needle displays.Digital Instruments: Use discrete binary signals to
represent measurements, providing numerical readouts. Examples include digital multimeters and
digital oscilloscopes.Features:Analog instruments are simple and provide immediate visual
indication but are less precise.Digital instruments offer higher accuracy, ease of reading, and are
less affected by parallax errors.Pros & Cons:| Aspect                   | Analog Instruments                       
          | Digital Instruments                                           
||--------------------------|-----------------------------------------------------|---------------------------------------------------
-------------|| Accuracy                 | Less precise, affected by parallax                  | High precision, less
prone to reading errors                 || Ease of Reading          | Requires interpretation of needle
position          | Clear numerical display                                       || Response Time            | Slightly
slower response                            | Faster readings, suitable for dynamic signals                || Cost      
              | Usually cheaper                                     | Slightly more expensive                                     
|3. How do you measure resistance using a digital multimeter?Expected Answer:To measure
resistance:Set the multimeter to the appropriate resistance range.Connect the test leads across the
resistor.Read the displayed value, ensuring the circuit is de-energized to avoid damage.If the
reading fluctuates, check connections and eliminate interference.Important Tips:Remove power from
the resistor before measurement.Use the correct range to improve accuracy.Zero the meter if
necessary before measurement.4. Describe the working of an oscilloscope and its
applications.Expected Answer:An oscilloscope is a device used to visualize varying electrical
signals, usually voltage waveforms over time. It works by:Applying the input signal to the vertical (Y)
axis.Using a time base to sweep the signal horizontally (X axis).Displaying the waveform on a
screen for analysis.Applications:Diagnosing faults in electronic circuits.Measuring signal amplitude,
frequency, and phase.Observing transient phenomena.Testing communication
signals.Features:BandwidthSample rateTriggering capabilitiesStorage optionsPros & Cons:| Pros     
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                          | Cons                                   
||-------------------------------------|-----------------------------------------|| Visual representation of signals    |
Can be expensive for high-end models || Real-time analysis                  | Requires training for
effective use  || Detects anomalies and transients   | Complexity in interpretation         |5. What is
calibration? Why is it necessary in measurement instruments?Expected Answer:Calibration is the
process of adjusting an instrument to ensure its output accurately corresponds to a known standard.
It involves comparing the instrument's readings with a reference standard and making necessary
adjustments.Importance:Ensures measurement accuracy.Maintains consistency over time.Complies
with standards and regulations.Identifies instrument drift or malfunction.6. Explain the concept of
sensitivity in instrumentation.Expected Answer:Sensitivity refers to the change in output per unit
change in the measured quantity. It indicates how effectively an instrument can detect small
variations.Example:A voltmeter with high sensitivity will show a noticeable change in reading for
small voltage variations.Features:Higher sensitivity allows detection of minute changes.Too high
sensitivity may lead to noise issues.7. What are transducers? List different types used in
measurement systems.Expected Answer:Transducers are devices that convert one form of energy
into another, typically converting a physical quantity into an electrical signal for measurement.Types
of Transducers:Active Transducers: Generate an electrical signal directly (e.g., piezoelectric
sensors).Passive Transducers: Require an external power source (e.g., thermocouples, strain
gauges).Common Examples:Temperature: Thermocouples, RTDsPressure: Strain gauges,
piezoelectric sensorsDisplacement: LVDTs, potentiometersFeatures:High accuracyGood
linearityStability over time8. How do you measure AC voltage and current using
instruments?Expected Answer:Set the multimeter to the AC voltage or current range.Connect the
probes in parallel for voltage measurement.Connect in series for current measurement.Ensure the
circuit is de-energized before connecting, then turn it on.Read the measurement from the
display.Precautions:Use appropriate range.Be cautious of high voltages.Use insulated leads and
proper safety procedures.9. Describe the principle of working of a Wheatstone Bridge.Expected
Answer:The Wheatstone Bridge is used for precise measurement of unknown resistances. It
consists of four resistors arranged in a diamond shape, with a galvanometer connecting two
opposite points.When the bridge is balanced (no current through galvanometer), the ratio of known
resistors equals the ratio of the unknown resistor to a known resistor.The unknown resistance can
be calculated using the known resistor values and the ratio.Features:High accuracySuitable for low
resistance measurementsSensitive to small resistance changesLimitations:Not suitable for very high
resistance measurements.Requires stable conditions to avoid errors.10. What are the sources of
error in measurement instruments? How can they be minimized?Expected Answer:Sources of error
include:Instrument calibration errors.Temperature variations.Parallax errors.External
electromagnetic interference.Mechanical vibrations.Minimization Techniques:Regular
calibration.Proper shielding and grounding.Using appropriate measurement ranges.Ensuring stable
environmental conditions.Proper handling and reading techniques.Additional Tips for Viva
PreparationPreparing effectively for practical vivas involves understanding the core concepts,
practicing the use of instruments, and being able to explain procedures clearly. Here are some
tips:Review standard instruments and their working principles.Practice measurements with actual
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equipment if available.Understand calibration procedures.Be ready to troubleshoot common
measurement issues.Prepare to explain concepts in simple, clear language.Keep abreast of recent
technological developments in instrumentation.ConclusionElectronics instrumentation and
measurement practical viva questions are designed to assess a student's practical knowledge,
understanding of instruments, and ability to apply theoretical concepts in real-world scenarios. By
thoroughly understanding the fundamental principles, instrument features, and calibration
techniques, students can confidently face viva questions and demonstrate their competence.
Continual hands-on practice, coupled with a clear grasp of theoretical concepts, ensures success in
these assessments and paves the way for a proficient career in electronics and instrumentation
engineering.

QuestionAnswer

What are the main types of sensors used in electronic instrumentation, and how do they differ?
The primary sensors include temperature sensors (like thermocouples and RTDs), pressure sensors
(such as piezoelectric and strain gauge), and displacement sensors (like LVDTs and capacitive
sensors). They differ in their measurement principles, output signals (analog or digital), sensitivity,
and suitable application environments. For example, thermocouples generate a voltage based on
temperature differences, while LVDTs measure displacement via electromagnetic induction.

Explain the working principle of a digital voltmeter and its advantages over analog voltmeters.
A digital voltmeter (DVM) converts the analog voltage signal into a digital value using an
analog-to-digital converter (ADC). The digital value is then processed and displayed on a digital
display. Advantages include higher accuracy, easier readability, stability over time, and the ability to
measure a wider range of voltages with less calibration effort compared to analog voltmeters.

What is the purpose of a Wheatstone bridge in measurement, and how is it used to determine
unknown resistance?
A Wheatstone bridge is used to measure unknown resistance accurately by balancing two legs of a
circuit. It consists of four resistances, with one being unknown. When the bridge is balanced, the
ratio of the known resistances equals that of the unknown resistance, allowing calculation using the
formula R_x = (R2  R3) / R4. It provides precise resistance measurements by nullifying the
measurement error.

Describe the concept of calibration in electronic instrumentation and its significance.
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Calibration involves comparing the measurement instrument's readings with a standard or known
reference to identify and correct errors. It ensures measurement accuracy, consistency, and
traceability to standards. Proper calibration is essential for reliable data, compliance with quality
standards, and maintaining instrument performance over time.

What are the typical errors encountered in measurement systems, and how can they be minimized?
Common errors include systematic errors (due to calibration, instrument drift), random errors (noise,
fluctuations), and environmental errors (temperature, humidity). Minimization strategies include
proper calibration, shielding from electrical noise, using high-quality instruments, maintaining stable
environmental conditions, and performing repeated measurements to average out errors.

Related keywords: electronics, instrumentation, measurement, practical, viva, questions, electronic
devices, calibration, sensors, signal processing, test equipment

Engineering physics lab viva questions and answers

Engineering physics lab viva questions and answers are essential resources for students preparing
to demonstrate their understanding of fundamental physics principles and practical skills in
laboratory settings. These viva questions not only assess theoretical knowledge but also evaluate
practical proficiency, analytical thinking, and problem-solving abilities. In this article, we will explore
common engineering physics lab viva questions along with comprehensive answers, organized
systematically to aid students in their exam preparations.Understanding the Importance of
Engineering Physics Lab VivaEngineering physics lab vivas play a crucial role in bridging theoretical
concepts with practical application. They help in evaluating a student's grasp of experimental
techniques, data analysis, and interpretation. Moreover, viva questions serve to reinforce learning,
clarify doubts, and develop confidence in handling laboratory equipment and conducting
experiments independently.Common Topics Covered in Engineering Physics Lab VivaViva
questions in engineering physics labs typically encompass a wide range of topics,
including:Measurement techniques and error analysisOptical experiments and wave opticsElectrical
and magnetic measurementsElectromagnetic induction and Faraday's lawsLaser experiments and
applicationsSemiconductor physics experimentsHeat and thermodynamics experimentsProperties of
dielectrics and conductorsSample Engineering Physics Lab Viva Questions and Answers1.
Measurement Techniques and Error AnalysisQ1: What are the types of errors in
measurements?Answer: Errors in measurements are broadly classified into three types:Systematic
Errors: These are reproducible errors that occur due to faulty equipment, calibration errors, or
consistent procedural mistakes. They can often be corrected once identified.Random Errors: These
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occur due to unpredictable fluctuations in measurement conditions, human factors, or environmental
changes. They can be minimized by repeated measurements and statistical analysis.Gross Errors:
These are significant mistakes such as recording errors or misreading instruments, usually due to
human oversight.Q2: How do you calculate the percentage error in a measurement?Answer: The
percentage error is calculated using the formula:Percentage Error = (Absolute Error / Measured
Value) × 100%This helps in assessing the accuracy of the measurement.2. Optical Experiments and
Wave OpticsQ3: Explain the principle of Young?s Double Slit Experiment.Answer: Young?s Double
Slit Experiment demonstrates the wave nature of light through interference. When coherent light
passes through two closely spaced slits, it produces an interference pattern of bright and dark
fringes on a screen. The pattern results from constructive and destructive interference of light waves
emanating from the slits, confirming the wave theory of light.Q4: How is fringe width related to
wavelength in the double-slit experiment?Answer: The fringe width (W) is given by the formula:W =
(? × D) / dWhere:? = wavelength of lightD = distance between the slit and the screend = separation
between the two slitsThis relation shows that fringe width is directly proportional to the wavelength.3.
Electrical and Magnetic MeasurementsQ5: Describe the principle of a potentiometer and its
uses.Answer: A potentiometer works on the principle of null deflection, where a known EMF
(electromotive force) is compared with an unknown EMF. It involves a uniform wire along which a
potential gradient is established. By adjusting a jockey to find the point where the galvanometer
shows zero current, the unknown EMF can be determined accurately. It is used for precise
measurements of EMF and potential differences without drawing current from the source.Q6: How
do you measure the magnetic field around a current-carrying conductor?Answer: The magnetic field
around a current-carrying conductor can be measured using a magnetic field sensor or a Gauss
meter. Alternatively, the magnetic field can be deduced using Ampere?s Law or by using a compass
or a Hall probe placed at various distances from the wire. The magnetic field (B) at a distance r from
a long straight wire carrying current I is given by:B = (?? × I) / (2? × r)where ?? is the permeability of
free space.4. Electromagnetic Induction and Faraday?s LawsQ7: State Faraday?s laws of
electromagnetic induction.Answer: Faraday?s laws state:First Law: An emf is induced in a circuit
whenever there is a change in magnetic flux linkage with the circuit.Second Law: The magnitude of
the induced emf is directly proportional to the rate of change of magnetic flux linkage.Q8: How can
the magnitude of induced emf be increased in a coil?Answer: The induced emf can be increased
by:Increasing the rate of change of magnetic flux (e.g., moving the magnet faster or increasing the
frequency of oscillation)Using a coil with more turns (N)Using a stronger magnetic field5. Laser
Experiments and ApplicationsQ9: What are the main properties of a laser beam?Answer: The main
properties include:Monochromaticity: Consists of a single wavelengthCoherence: Waves are in
phase in space and timeDirectionality: Highly collimated beam with minimal divergenceHigh
intensity: Concentrated power in a narrow beamQ10: Mention some applications of lasers in
engineering and technology.Answer: Lasers are used in various fields such as:Communication
systems (fiber optics)Medical surgeries and treatmentsLaser cutting and weldingBarcode scanning
and printingMeasurement and sensing devicesScientific research and spectroscopyTips for
Preparing Engineering Physics Lab VivaThoroughly understand the principles behind each
experiment.Practice performing experiments and recording observations accurately.Revise
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important formulas, units, and error analysis techniques.Be prepared to explain the setup,
procedure, and significance of each experiment.Stay confident and clear in your explanations during
the viva.ConclusionEngineering physics lab viva questions and answers serve as an invaluable
resource for students aiming to excel in their laboratory assessments. By understanding
fundamental concepts, practicing experiments, and familiarizing oneself with common questions,
students can build confidence and demonstrate their proficiency effectively. Regular revision and
hands-on practice are key to mastering the practical aspects of engineering physics, ultimately
contributing to a comprehensive understanding of the subject.Remember, a well-prepared student
not only scores better but also gains a deeper appreciation of the physical principles that underpin
modern engineering technologies.

Engineering Physics Lab Viva Questions and Answers: A Comprehensive GuideEngineering
Physics is a fundamental subject that bridges the gap between theoretical physics concepts and
their practical applications in engineering. The lab component of this course often involves
vivas?oral examinations where students are asked to explain experiments, underlying principles,
and practical applications. Preparing for these vivas requires a thorough understanding of both the
experimental procedures and the theoretical foundations. This guide aims to provide a detailed
overview of common Engineering Physics Lab Viva Questions and Answers, ensuring students are
well-equipped to excel.Introduction to Engineering Physics Lab VivavsThe viva voce (or viva) is a
crucial part of the laboratory assessment in engineering physics. It evaluates a student?s
understanding of experiments, their theoretical background, and their ability to interpret results.
Unlike written exams, vivas test spontaneous comprehension, analytical skills, and clarity of
expression.Key aspects of a physics lab viva include:Explanation of experimental
setupUnderstanding of the underlying physical principlesData analysis and
interpretationTroubleshooting and problem-solvingSafety procedures and experimental
precautionsCommon Types of Questions in Engineering Physics Lab VivavsThe questions can
broadly be categorized into:Questions about experimental proceduresQuestions about theoretical
conceptsApplication-based questionsTroubleshooting and error analysisSafety and
precautionsBelow, we delve into each category, providing sample questions and suggested
answers.1. Questions About Experimental ProceduresThese questions assess your understanding
of how experiments are conducted, the purpose of each step, and the expected outcomes.Sample
Questions and AnswersQ1: Explain the procedure for measuring the wavelength using a Michelson
interferometer.Answer:The Michelson interferometer is used to measure the wavelength of light by
creating interference fringes. The procedure involves:Aligning the mirrors and beam splitter to
ensure proper interference.Illuminating the setup with a monochromatic light source.Moving one of
the mirrors slowly using a micrometer screw to produce fringes.Counting the number of fringes (N)
that pass a reference point as the mirror moves a known distance (d).The wavelength ? is calculated
using the formula:\[\lambda = \frac{2d}{N}\]Here, the distance moved (d) is related to the number of
fringes observed, and precise measurement of d is crucial.Q2: How do you calibrate a spectrometer
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in the physics lab?Answer:Calibration of a spectrometer involves:Using a calibration source with
known spectral lines (e.g., a mercury or sodium lamp).Aligning the spectrometer properly to ensure
accurate readings.Observing the spectral lines and noting their readings.Plotting the known
wavelengths against the readings to establish a calibration curve.Using this curve to determine
unknown wavelengths during experiments.Key Tips for Answering Procedure QuestionsBe
systematic and clear.Mention all steps briefly but precisely.Highlight the purpose of each step.Be
prepared to discuss variations or modifications if asked.2. Questions About Theoretical
ConceptsThese questions test your understanding of the physics principles underlying the
experiments.Sample Questions and AnswersQ1: What is the principle behind the photoelectric
effect, and how is it demonstrated in the lab?Answer:The photoelectric effect is based on the
quantum theory of light, where photons incident on a metal surface eject electrons if their energy
exceeds the work function (?) of the metal. The key principles are:Photons have quantized energy \(
E = h\nu \), where \( h \) is Planck?s constant and \( \nu \) is the frequency.When light of sufficiently
high frequency strikes the metal, electrons are emitted.The kinetic energy of emitted electrons is
given by Einstein?s photoelectric equation:\[K.E._{\text{max}} = h\nu - \phi\]In the lab, this is
demonstrated by measuring the stopping potential required to halt the photoelectrons at different
light frequencies, establishing the linear relation between stopping potential and frequency.Q2:
Explain the concept of interference and how it is observed in the Young?s double-slit
experiment.Answer:Interference occurs when two coherent light sources overlap, producing regions
of constructive interference (bright fringes) and destructive interference (dark fringes). In Young?s
double-slit experiment:A monochromatic light source illuminates two narrow, closely spaced
slits.Light waves from each slit spread out and overlap, creating an interference pattern on a
screen.Bright fringes occur where the path difference is an integer multiple of the wavelength.Dark
fringes occur where the path difference is a half-integer multiple of the wavelength.The fringe width
\( W \) is given by:\[W = \frac{\lambda D}{d}\]where \( D \) is the distance to the screen, \( d \) is the
slit separation, and \( \lambda \) is the wavelength.Deepening Conceptual UnderstandingBe
prepared to explain phenomena like diffraction, polarization, and quantum effects.Use diagrams to
illustrate interference and diffraction patterns.Understand the derivation of important formulas.3.
Application-Based QuestionsThese questions challenge students to relate experimental results to
real-world applications or to demonstrate their problem-solving skills.Sample Questions and
AnswersQ1: How is the concept of wavelength measurement useful in engineering
applications?Answer:Accurate wavelength measurement is vital in various engineering fields, such
as:Optical fiber communications: Ensuring precise wavelength division multiplexing.Spectroscopy:
Material identification and quality control.Laser manufacturing: Calibration of laser
systems.Metrology: Calibration of instruments requiring wavelength standards.The techniques
learned in the lab, such as interferometry, help in designing and calibrating precision optical
devices.Q2: Describe how the principles of polarization are exploited in liquid crystal displays
(LCDs).Answer:LCDs utilize polarized light and liquid crystal molecules? ability to rotate the plane of
polarization:Light passes through a polarizer.Liquid crystals, whose orientation can be controlled by
electric fields, alter the polarization state.An analyzer polarizer filters the light based on its
polarization.When the liquid crystals rotate the polarization appropriately, light passes through,
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creating a visible pixel; otherwise, it is blocked.This principle allows precise control of light
transmission, forming images on the display.Tips for Application QuestionsRelate experimental
principles to real-world devices to demonstrate understanding.Use diagrams where appropriate.Be
concise but comprehensive.4. Troubleshooting and Error AnalysisUnderstanding experimental
errors and troubleshooting is vital for accurate results.Sample Questions and AnswersQ1: What are
common sources of error in measuring the wavelength using a Michelson
interferometer?Answer:Common errors include:Misalignment of mirrors or beam splitter: Can cause
inaccurate fringe measurement.Vibration or air currents: Lead to fringe blurring or shifts.Inaccurate
measurement of mirror displacement: Using imprecise micrometers or not accounting for calibration
errors.Wavelength instability of the light source: Fluctuations affect accuracy.Environmental factors:
Temperature variations can affect optical components.Q2: How can you minimize errors in the
experiment?Answer:Ensure proper alignment of all optical components.Conduct experiments in a
vibration-free environment.Use calibrated measuring instruments.Take multiple readings and
average results.Maintain stable temperature conditions.Use monochromatic and stable light
sources.Analyzing ErrorsDiscuss the significance of systematic vs. random errors.Learn how to
estimate percentage errors.Understand the importance of calibration and standardization.5. Safety
and PrecautionsSafety is paramount in physics experiments, especially when dealing with lasers,
high voltages, or fragile equipment.Sample Questions and AnswersQ1: What safety precautions
should you follow when working with laser sources?Answer:Never look directly into the laser
beam.Use appropriate laser safety goggles.Ensure the laser setup is enclosed or shielded.Avoid
pointing lasers at other people or reflective surfaces.Keep the laser on a stable surface to prevent
accidental movement.Be aware of the laser class and follow relevant safety guidelines.Q2: How do
you handle high-voltage equipment safely in the lab?Answer:Always switch off and unplug before
making adjustments.Use insulated tools and wear rubber gloves if necessary.Keep the area dry and
free from conductive materials.Use proper grounding techniques.Be trained in emergency
procedures for electrical shocks.Conclusion and Final Tips for Viva PreparationPreparing for an
Engineering Physics lab viva involves a comprehensive understanding of both the experimental
procedures and the theoretical concepts underlying them. Students should focus on:Developing a
clear understanding of the purpose and methodology of each experiment.Practicing concise,
confident explanations.Visualizing concepts through diagrams.Reviewing fundamental physics
principles regularly.Anticipating troubleshooting questions and error analysis.Staying updated on
safety protocols.Additional tips:-

QuestionAnswer

What is the purpose of using a spectrometer in an engineering physics lab?
A spectrometer is used to measure the wavelength and intensity of light emitted or absorbed by a
substance, helping in the analysis of material properties and spectral lines.
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Explain the principle of Young's Double Slit Experiment.
Young's Double Slit Experiment demonstrates the wave nature of light through interference patterns
created when coherent light passes through two closely spaced slits, producing bright and dark
fringes on a screen.

How is the velocity of ultrasound in a medium determined experimentally?
The velocity of ultrasound is determined by measuring the time taken for an ultrasound wave to
travel a known distance and applying the formula velocity = distance / time.

What is the significance of the photoelectric effect experiment?
The photoelectric effect experiment confirms the particle nature of light, demonstrating that electrons
are emitted from a material when it is exposed to light of sufficient frequency, supporting the concept
of quantized energy levels.

How do you verify the Hall Effect experimentally?
The Hall Effect is verified by passing a current through a thin conducting sample placed in a
magnetic field and measuring the transverse voltage; the Hall coefficient can then be calculated
from the measurements.

What is the principle behind the Michelson Interferometer?
The Michelson Interferometer operates on the principle of interference of light waves, splitting a
beam into two paths and recombining them to produce interference fringes, which are used to
measure small displacements or refractive index changes.

Why is a galvanometer used in physics experiments, and how is it calibrated?
A galvanometer is used to detect and measure small currents in experiments. It is calibrated by
comparing its deflection with a known current, often using a standard resistor and a voltmeter or
ammeter.
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