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UNIT - I 
INTRODUCTION 

L01 Measurement  1 BB TB2 1-3 
L02 Instruments 1 BB TB2 2-3 
L03 Functional elements of an instrument  1 BB TB2 8-11 
L04 Static characteristics  1 BB TB2 24-41 
L05 Dynamic characteristics  1 BB TB2 24-11 
L06 Errors, Uncertainty in errors  1 BB TB2 60-70 
L07 Statistical evaluation of measurement data  1 BB TB2 70-80 
L08 Measurement Standards   1 BB TB2 182-182 
L09 Calibration methods 1 BB TB2 182-183 

Total 9       
UNIT - II 

ELECTRICAL AND ELECTRONICS INSTRUMENTS 

L10 Principle and Operation of analog meters 1 BB TB2 
222-246 
292-320 

L11 Voltmeter and Ammeter  1 BB TB2 
222-246 
292-320 

L12 Energy meters: Single phase energy meter 1 PPT TB2 328-331 
L13 Energy meters: Three phase energy meter  1 PPT TB2 328-331 
L14 Wattmeters: Induction type 1 PPT TB2 328-331 
L15 Wattmeters: Electro-dynamometer type   1 PPT TB2 328-331 
L16 Power Factor Meter, Frequency Meter 1 BB TB2 405-414 
L17 Instrument transformers 1 BB TB2 384-398 
L18 Megger and Multimeters 1 BB TB2 292-320 
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UNIT - III 
BRIDGE  MEASUREMENTS  

L19 
Measurement of Resistance: Kelvin Double 
Bridge 

1 BB TB2 585-599 

L20 Measurement of Resistance: Wheatstone bridge 1 BB TB2 585-599 
L21 Measurement of inductance: Maxwell’s bridge 1 BB TB2 585-599 
L22 Measurement of inductance: Maxwell’s bridge 1 BB TB2 585-599 
L23 Measurement of inductance: Anderson bridge 1 BB TB2 585-599 
L24 Measurement of inductance: Anderson bridge 1 BB TB2 585-599 
L25 Measurement of Capacitance: Schering Bridge 1 BB TB2 585-599 
L26 Measurement of Capacitance: Desauty’s bridge  1 BB TB2 585-599 
L27 Determination of frequency using Wein bridge 1 BB TB2 585-599 

Total 9   
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SENSORS AND TRANSDUCERS 
L28 Proximity Sensor 1 BB TB2 1116 
L29 Accelerometer 1 BB TB2 1093,1094 
L30 IR Sensor 1 BB TB2 1108 
L31 Resistive transducers 1 BB TB2 1028-1037 
L32 Inductive transducers 1 BB TB2 1058-1074 
L33 Capacitive Transducers 1 BB TB2 1058-1074 
L34 Piezoelectric transducer 1 BB TB2 1058-1074 
L35 Optical transducers  1 BB TB2 1522-1536 
 L36 Digital transducers  1 BB TB2 1522-1536 
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STORAGE, DISPLAY DEVICES AND DATA ACQUISITION SYSTEMS 
L37 Recorders:  Strip chart 1 BB TB2 1317-1318 
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L42 DLP, Dot matrix display 1 BB TB2 1282-1294 
L43 Data loggers 1 BB TB1 904-909 
L44 Digital Meters : Energy Meters 1 PPT RB3 698-710 
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UNIT I 

 

INTRODUCTION (CO1) 

 
1.  What is meant by measurement? (Remembering,CO1) 

Measurement is an act or the result of comparison between the quantity and a 

predefined standard. 

 

2.  Mention the basic requirements of measurement. (Remembering,CO1) 

 The standard used for comparison purpose must be accurately defined and 

should be commonly accepted. 

 The apparatus used and the method adopted must be provable. 

 

3.  What are the two methods for measurement? (Remembering,CO1) 

o  Direct method 

In these methods, the unknown quantity (also called the measurand) is directly 

compared against a standard. The result is expressed as a numerical and a unit. 

The standard, in fact, is a physical embodiment of a unit. Eg., Physical quantities 

like length, mass and time. 

o  Indirect method 

Measurement by direct methods is not always possible, feasible and practicable. 

These methods in most of the cases, are inaccurate because they involve human 

factors. They are also less sensitive. Hence direct methods are not preferred and 

are rarely used. 

 

4.  Explain the function of measurement system. (Remembering, CO1) 
The measurement system consists of a transducing element which converts the quantity 

to be measured in an analogous form. the analogous signal is then processed by  some 

intermediate means and is then fed to the end device which presents the results of the 

measurement.  

 

5.  Define Instrument. (Remembering,CO1) 

Instrument is defined as a device for determining the value or magnitude of a quantity 

or variable. 

 

6.  List the types of instruments. (Remembering,CO1) 

The 3 types of instruments are 

 Mechanical Instruments 

 Electrical Instruments and 

 Electronic Instruments.  

 

7.  Classify instruments based on their functions. (Remembering,CO1) 

 Indicating instruments 

 Integrating instruments 

 Recording instruments 
 

8.  Give the applications of measurement systems. (Remembering, CO1) 
The instruments and measurement systems are used for 

 Monitoring of processes and operations. 

 Control of processes and operations. 

 Experimental engineering analysis. 
 



5 

 

9.  Why calibration of instrument is important? (Understanding,CO1) 

The calibration of all instruments is important since it affords the opportunity to check 

the instrument against a known standard and subsequently to errors in accuracy. 
 

10.  Explain the calibration procedure. (Understanding,CO1) 

Calibration procedure involves a comparison of the particular instrument with either. 

 A primary standard 

 A secondary standard with a higher accuracy than the instrument to be 

calibrated or an instrument of known accuracy. 
 

11.  Define Calibration. (Remembering, CO1) 

It is the process by which comparing the instrument with a standard to correct the 

accuracy. 
 

12.  Name the different essential torques in indicating instruments. (Remembering, 

CO1) 

 Deflecting torque 

 Controlling torque 

 Damping torque 
 

13.  Name the types of instruments used for making voltmeter and ammeter. 

(Remembering, CO1) 

 PMMC type 

 Moving iron type 

 Dynamometer type 

 Hot wire type 

 Electrostatic type 

 Induction type. 
 

14.  State the advantages of PMMC instruments. (Remembering, CO1) 

 Uniform scale. 

 No hysteresis loss 

 Very accurate 

 High efficiency. 

15.  State the disadvantages of PMMC instruments. (Remembering, CO1) 

 Cannot be used for ac m/s 

 Some errors are caused by temperature variations. 
 

16.  State the applications of PMMC instruments. (Remembering, CO1) 

 Measurements of dc voltage and current 

 Used in dc galvanometer. 
 

17.  How the range of instrument can be extended in PMMC instruments. 

(Remembering, CO1) 

 In ammeter by connecting a shunt resister 

 In voltmeter by connecting a series resister. 
 

18.  State the advantages of Dynamometer type instruments. (Remembering, CO1) 

 Can be used for both dc and ac m/s. 

 Free from hysteresis and eddy current errors. 
 

 

19.  State the advantages of Moving iron type instruments. (Remembering, CO1) 

 Less expensive 



6 

 

 Can be used for both dc and ac 

 Reasonably accurate. 

20.  State the advantages of Hot wire type instruments. (Remembering, CO1) 

 Can be used for both dc and ac 

 Unaffected by stray magnetic fields 

 Readings are independent of frequency and waveform. 
 

21.  Define Measurement. (Remembering, CO1) 

Measurement is the process of assigning a number to an attribute (or phenomenon) 

according to a rule or set of rules. The term can also be used to refer to the result 

obtained after performing the process. 

 

22.  SI (International System of Units) (Remembering, CO1) 

The SI units for the four basic physical quantities: length, time, mass, and temperature 

are: 

1. metre (m)  :SI unit of length  

2. second (s)  :SI unit of time  

3. kilogram (kg) :SI unit of mass  

4. kelvin (K)  :SI unit of temperature  

 

There are two types of SI units, base and derived units. Base units are the simple 

measurements for time, length, mass, temperature, amount of substance, electric current 

and light intensity. Derived units are made up of base units, for example, density is 

kg/m
3
. 

 

 

UNIT II  

ELECTRICAL AND ELECTRONICS INSTRUMENTS (CO2) 
 

1.  What are the constructional parts of dynamometer type wattmeter? 

(Remembering, CO2) 

 Fixed coil 

 Moving Coil 

 Current limiting resister 

 Helical spring 

 Spindle attached with pointer 

 Graduated scale 

2.  Write down the deflecting torque equation in dynamometer type wattmeter. 

(Remembering, CO2) 

Td  VI Cos 

 

3.  State the disadvantages of Dynamometer type wattmeter. (Remembering, CO2) 

 Readings may be affected by stray magnetic fields. 

 At low power factor it causes error. 

 

4.  Name the errors caused in Dynamometer type wattmeter. (Remembering, CO2) 

 Error due to pressure coil inductance 

 Error due to pressure coil capacitance 

 Error due to methods of connection 

 Error due to stray magnetic fields 

 Error due to eddy current. 

http://en.wikipedia.org/wiki/International_System_of_Units
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5.  How the errors caused by pc inductance is compensated. (Remembering, CO2) 

By connecting a capacitor in parallel to the resister. 

 

6.  How the errors caused by methods of connection is compensated? (Remembering, 

CO2) 

By using compensating coil. 

 

7.  Name the methods used for power measurement in three phase circuits. 

(Remembering, CO2) 

(i) single wattmeter method 

(ii) Two wattmeter method 

(iii) Three wattmeter method. 

 

8.  What are the special features to be incorporated for LPF wattmeter? 

(Remembering, CO2) 

 Pressure coil circuit 

 Compensation for Pressure coil current 

 Compensation for Pressure coil inductance. 

9.  Define Phantom loading. (Remembering, CO2) 

Method by which energizing the pressure coil circuit and current coil circuits separately 

is called phantom loading. 

 

10.  State the use of phantom loading. (Remembering, CO2) 

Power loss is minimized. 

 

11.  Name the methods used in Wattmeter calibration. (Remembering, CO2) 

 By comparing with std wattmeter. 

 By using voltmeter ammeter method. 

 By using Potentiometer. 

 

12.  What are the types of energy meters? (Remembering, CO2) 

 Electrolytic meters 

 Motor meters. 

 Clock meters 

 

13.  Name the constructional parts of induction type energy meter. (Remembering, 

CO2) 

 Current coil with series magnet 

 Voltage coil with shunt magnet 

 Al disc 

 Braking magnet 

 Registering mechanism. 

 

14.  How voltage coil is connected in induction type energy meter. (Remembering, 

CO2) 

It is connected in parallel to supply and load. 

 

15.  How current coil is connected in induction type energy meter. (Remembering, 

CO2) 

It is connected in series to the load. 
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16.  Why Al disc is used in induction type energy meter. (Remembering, CO2) 

Aluminum is a nonmagnetic metal. 

 

17.  What is the purpose of registering mechanism. (Remembering, CO2) 

It gives a valuable number proportional to the rotations. 

 

18.  What is the purpose of braking mechanism. (Remembering, CO2) 

It provides necessary braking torque. 

 

19.  Define creeping. (Remembering, CO2) 

Slow but continuous rotation of disc when pc is energized and cc is not energized. 

 

20.  State the reason why holes are provided in Aluminum disc. (Remembering, CO2) 

To avoid creeping holes are provided on both sides of Al. disc. 

 

21.  Define voltmeter. (Remembering, CO2) 

A voltmeter is an instrument used for measuring the electrical potential difference 

between two points in an electric circuit. Analog voltmeters move a pointer across a 

scale in proportion to the voltage of the circuit; digital voltmeters give a numerical 

display of voltage by use of an analog to digital converter. 

 

22.  Draw a schematic diagram of voltmeter and ammeter with a simple circuit. 

(Remembering, CO2) 

The voltmeter symbol is seen in this example circuit diagram. A voltmeter (V) and an 

ammeter (A) are shown measuring a voltage and a current respectively, in a simple 

series circuit. 

 

 

 

 

 

 

 

 

 

 

 

23.  Define Analog Voltmeter. (Remembering, CO2) 

Voltmeters operating on the electrostatic principle use the mutual 

repulsion between two charged plates to deflect a pointer attached to a 

spring. Meters of this type draw negligible current but are sensitive to 

voltages over about 100 volts and work with either alternating or direct 

current. 
 

A moving coil galvanometer of the d'Arsonval type.  

 The red (left two) wire carries the current to be measured.  

 The restoring spring is shown in green (Right).  

 N and S are the north and south poles of the magnet.  

 

24.  Classify the types of Voltmeters. (Remembering, CO2) 

 Analog volt meter 

 Digital volt meter 

http://en.wikipedia.org/wiki/Electrical_potential
http://en.wikipedia.org/wiki/Analog_to_digital_converter
http://en.wikipedia.org/wiki/Galvanometer
http://en.wikipedia.org/wiki/D%27Arsonval
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 Vacuum Tube Voltmeter 

 Potentiometer  

 

25.  Define Electrical Measurements. (Remembering, CO2) 

Electrical measurements is the set of the methods, devices and calculations aimed to 

measure electrical quantities. 

 

Measurable independent and semi-independent electrical quantities comprise: 

 Voltage by the means of voltmeter  

 Electric current by the means of ampermeter  

 Electrical resistance and electrical conductance by the means of ohmmeter  

 Electrical reactance and susceptance by the means of ohmmeter  

 Magnetic flux  

 Electrical charge by the means of electrometer  

 Magnetic field by the means of Hall sensor  

 Electric field  

 Electrical power by the means of electricity meter  

 S-matrix by the means of network analyzer (electrical)  

 Electrical power spectrum by the means of spectrum analyzer  

 

Measurable dependent electrical quantities comprise: 

 Inductance defined as frequency proportionality coefficient for reactance  

 Capacitance defined as reciprocal frequency proportional coefficient for 

reactance  

 Electrical impedance defined as vector sum of electrical resistance and 

electrical reactance  

 Phase between current and voltage and related quality factor  

 Electrical spectral density  

 Electrical phase noise  

 Electrical amplitude noise  

 Transconductance  

 Transimpedance  

 Electrical power gain  

 Voltage gain  

 Current gain  

 Frequency  

 

26.  Define Electronics Measurements. (Remembering, CO2) 

In electronics, a meter is an instrument for displaying the magnitude of one of a wide 

variety of quantities in electrical circuits. The term can refer to either an electronic 

component that is part of a larger device, or a free-standing test instrument. 

 A multimeter is a general-purpose test instrument.  

 A voltmeter is a specialized meter measuring voltage.  

 An ammeter is a specialized meter measuring electric current.  

 An ohmmeter is a specialized meter measuring electrical resistance.  

 A wattmeter is a specialized meter measuring electric power.  

 A capacitance meter is a test instrument measuring capacitance.  

 An LCR meter is a test instrument that measures inductance, capacitance, and 

resistance.  

 An electrometer is a test instrument measuring electric charge.  

http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Voltmeter
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Ampermeter
http://en.wikipedia.org/wiki/Electrical_resistance
http://en.wikipedia.org/wiki/Electrical_conductance
http://en.wikipedia.org/wiki/Ohmmeter
http://en.wikipedia.org/wiki/Electrical_reactance
http://en.wikipedia.org/wiki/Susceptance
http://en.wikipedia.org/wiki/Ohmmeter
http://en.wikipedia.org/wiki/Magnetic_flux
http://en.wikipedia.org/wiki/Electrical_charge
http://en.wikipedia.org/wiki/Electrometer
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Hall_sensor
http://en.wikipedia.org/wiki/Electric_field
http://en.wikipedia.org/wiki/Electrical_power
http://en.wikipedia.org/wiki/Electricity_meter
http://en.wikipedia.org/wiki/S-matrix
http://en.wikipedia.org/wiki/Network_analyzer_(electrical)
http://en.wikipedia.org/wiki/Power_spectrum
http://en.wikipedia.org/wiki/Spectrum_analyzer
http://en.wikipedia.org/wiki/Inductance
http://en.wikipedia.org/wiki/Reactance
http://en.wikipedia.org/wiki/Capacitance
http://en.wikipedia.org/wiki/Reactance
http://en.wikipedia.org/wiki/Electrical_impedance
http://en.wikipedia.org/wiki/Vector_sum
http://en.wikipedia.org/wiki/Electrical_resistance
http://en.wikipedia.org/wiki/Electrical_reactance
http://en.wikipedia.org/wiki/Quality_factor
http://en.wikipedia.org/wiki/Spectral_density
http://en.wikipedia.org/wiki/Phase_noise
http://en.wikipedia.org/wiki/Transconductance
http://en.wikipedia.org/wiki/Transimpedance
http://en.wikipedia.org/wiki/Power_gain
http://en.wikipedia.org/wiki/Voltage_gain
http://en.wikipedia.org/wiki/Current_gain
http://en.wikipedia.org/wiki/Frequency
http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Measuring_instrument
http://en.wikipedia.org/wiki/Electronic_component
http://en.wikipedia.org/wiki/Electronic_component
http://en.wikipedia.org/wiki/Electronic_test_equipment
http://en.wikipedia.org/wiki/Multimeter
http://en.wikipedia.org/wiki/Voltmeter
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Ammeter
http://en.wikipedia.org/wiki/Current_(electricity)
http://en.wikipedia.org/wiki/Ohmmeter
http://en.wikipedia.org/wiki/Electrical_resistance
http://en.wikipedia.org/wiki/Wattmeter
http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Capacitance_meter
http://en.wikipedia.org/wiki/Capacitance
http://en.wikipedia.org/wiki/LCR_meter
http://en.wikipedia.org/wiki/Inductance
http://en.wikipedia.org/wiki/Capacitance
http://en.wikipedia.org/wiki/Electrical_resistance
http://en.wikipedia.org/wiki/Electrometer
http://en.wikipedia.org/wiki/Electric_charge
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 A clamp meter is an AC current-measuring test instrument that clamps around 

a wire.  

 A VU meter is a specialized meter measuring volume of audio signals.  

 An EMF meter is a test instrument for measuring electromagnetic fields.  

 An SWR meter is a test instrument for measuring the standing wave ratio of a 

radio transmitter and its antenna.  

 An S meter is a component of a radio receiver that displays the received 

signal's strength.  

 An electric meter and smart meter are instruments that measure the electric 

power delivered to a customer by a utility for billing purposes.  

 A grid dip meter, or dip meter, is a test instrument for measuring the resonance 

frequency of radio circuits.  

 A microwave power meter is a test instrument for measuring the power of 

microwave signals.  

 A time domain reflectometer is a test instrument for finding faults in cables.  

 A galvanometer is a mechanical moving-pointer type meter, especially an old 

one or its motive mechanism used as a component in other devices.  

 

27.  Measuring the B-Field 

Devices used to measure the local magnetic field are called magnetometers. Important 

classes of magnetometers include using a rotating coil, Hall effect magnetometers, 

NMR magnetometer, SQUID magnetometer, and a fluxgate magnetometer. The 

magnetic fields of distant astronomical objects can be determined by noting their 

effects on local charged particles. For instance, electrons spiraling around a field line 

produce synchotron radiation which is detectable in radio waves. 

 

28.  State Electrometer. (Remembering, CO2) 

An electrometer is an electrical instrument for measuring electric charge or electrical 

potential difference. There are many different types, ranging from historical hand-made 

mechanical instruments to high-precision electronic devices. Modern electrometers 

based on vacuum tube or solid state technology can be used to make voltage and charge 

measurements with very low leakage currents, down to 1 femtoampere. 

 

29.  Define Instrument Transformer. (Remembering, CO2) 

Instrument transformers are used for measuring voltage and current in electrical 

power systems, and for power system protection and control where a voltage or current 

is too large to be conveniently used by an instrument, it can be scaled down to a 

standardized, low value. Instrument transformers isolate measurement, protection and 

control circuitry from the high currents or voltages present on the circuits being 

measured or controlled. 

 

30.  Define Current Transformer and Potential Transformer. (Remembering, CO2) 

 Current Transformer is a transformer designed to provide a current in its 

secondary coil proportional to the current flowing in its primary coil.  

 Voltage transformers (VTs), also referred to as "potential transformers" (PTs), 

are designed to have an accurately-known transformation ratio in both 

magnitude and phase, over a range of measuring circuit impedances. A voltage 

transformer is intended to present a negligible load to the supply being 

measured. The low secondary voltage allows protective relay equipment and 

measuring instruments to be operated at a lower voltages. 

 

http://en.wikipedia.org/wiki/Clamp_meter
http://en.wikipedia.org/wiki/AC_current
http://en.wikipedia.org/wiki/VU_meter
http://en.wikipedia.org/wiki/EMF_meter
http://en.wikipedia.org/wiki/Electromagnetic_fields
http://en.wikipedia.org/wiki/SWR_meter
http://en.wikipedia.org/wiki/Standing_wave_ratio
http://en.wikipedia.org/wiki/Radio_transmitter
http://en.wikipedia.org/wiki/Antenna_(radio)
http://en.wikipedia.org/wiki/S_meter
http://en.wikipedia.org/wiki/Radio_receiver
http://en.wikipedia.org/wiki/Electricity_meter
http://en.wikipedia.org/wiki/Smart_meter
http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Electric_utility
http://en.wikipedia.org/wiki/Grid_dip_meter
http://en.wikipedia.org/wiki/Resonance
http://en.wikipedia.org/wiki/Resonance
http://en.wikipedia.org/wiki/Microwave_power_meter
http://en.wikipedia.org/wiki/Microwave
http://en.wikipedia.org/wiki/Time_domain_reflectometer
http://en.wikipedia.org/wiki/Galvanometer
http://en.wikipedia.org/wiki/Magnetometer
http://en.wikipedia.org/wiki/Coil
http://en.wikipedia.org/wiki/Hall_effect
http://en.wikipedia.org/wiki/NMR
http://en.wikipedia.org/wiki/Proton_magnetometer
http://en.wikipedia.org/wiki/SQUID
http://en.wikipedia.org/wiki/Fluxgate_compass
http://en.wikipedia.org/wiki/Synchotron_radiation
http://en.wikipedia.org/wiki/Radio_waves
http://en.wikipedia.org/wiki/Electricity
http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Potential_difference
http://en.wikipedia.org/wiki/Vacuum_tube
http://en.wikipedia.org/wiki/Solid_state_(electronics)
http://en.wikipedia.org/wiki/Femto
http://en.wikipedia.org/wiki/Power_system_protection
http://en.wikipedia.org/wiki/Current_transformer
http://en.wikipedia.org/wiki/Transformer_types#Voltage_transformers
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31.  State the advantages of instrument transformers. (Remembering, CO2) 

 Used for extension of range 

 Power loss is minimum 

 High voltage and currents can be measured. 

 

32.  State the disadvantage of instrument transformers. (Remembering, CO2) 

Cannot be used for dc measurements. 

 

33.  What are the constructional parts of current transformer? (Remembering, CO2) 

 Primary winding 

 Secondary winding 

 Magnetic core. 

 

34.  Name the errors caused in current transformer. (Remembering, CO2) 

 Ratio error 

 Phase angle error 

 

35.  Define ratio error. (Remembering, CO2) 

The ratio of energy component current and secondary current is known as the ratio 

error. 

 

36.  How the phase angle error is created. (Understanding, CO2) 

It is mainly due to magnetizing component of excitation current. 

 

37.  State the use of potential transformer. . (Remembering, CO2) 

 Used for m/s of high voltage 

 Used for energizing relays and protective circuits. 

 

38.  Name the errors caused in potential transformer.  (Remembering, CO2) 

 Ratio error 

 Phase angle error. 

 

39.  How the CT and PT are connected in the circuits. (Understanding, CO2) 

CT is connected in series and PT is connected in parallel. 

 

40.  Name the components of iron loss. (Remembering, CO2) 

 Eddy current loss 

 Hysteresis loss. 

 

 

UNIT III 

 BRIDGE MEASUREMENTS (CO3) 
 

1.  Define standardization. (Remembering) 

It is the process by which adjusting the current flows through the potentiometer  coil to 

make the voltage across the std cell is equal. 

 

2.   Classify resistance. (Remembering) 

 Low resistance 

 Medium resistance 

 High resistance 
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3.  What is the range of medium resistance? (Remembering) 

Resistance of about 1 ohm to 100 kilo ohms is called medium resistance. 

 

4.  Name the methods used for low resistance measurement. (Remembering) 

 Ammeter – voltmeter method 

 Potentiometer method 

 Kelvin double bridge method 

 Ohm meter method. 

5.  Name the methods used for medium resistance measurement. (Remembering) 

 Ammeter – voltmeter method 

 Substitution method 

 Wheatstone bridge method 

 Carey foster bridge method. 

 

6.  Where high resistance m/s is required? (Remembering) 

 Insulation resistance of cables 

 High resistance circuit elements 

 Volume resistivity of a material 

 Surface resistivity. 

 

7.  State the advantages of Wheatstone bridge method. (Remembering) 

 Free from errors 

 The balance is quit independent of source emf 

 

8.  State the advantages of Kelvin double bridge method. (Remembering) 

Errors owing to contact resistance, resistance of leads can be eliminated by using this 

Kelvin double bridge. 

 

9.  What are the constructional features of doctor ohmmeter? (Remembering) 

 Permanent magnet 

 Current coil 

 Pressure coil 

 Battery 

 Pointer with graduated scale. 

 

10.  Define megger. (Remembering) 

The megger is an instrument used for the measurement of high resistance and      

insulation resistance. 

 

11.  Name the parts of megger. (Remembering) 

It consists of a hand driven dc generator and a direct reading true ohm meter. 

 

12. What is the range of low resistance? (Remembering) 

Resistance of about 1 ohm and under are included in this class. 

 

13.  What is the range of medium resistance? (Remembering) 

Resistance of 100 kilo ohms and above are usually termed as high resistance. 

 

14.  What ranges of resistance can be measured by using doctor ohmmeter. 

(Remembering) 
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 0 to 500 micro ohms 

 0 to 5 milli ohms 

 0 to 50 milli ohms 

 0 to 500 milli ohms 

 0 to 5 ohms. 

 

15.  How resistance is measured in direct deflection method. (Understanding) 

The deflection of galvanometer connected in series with the resistance to be        

measured gives a measure of the insulation resistance. 

 

16.  Classify the cables according to their sheathing. (Remembering) 

 Armoured cables 

 Unarmoured cables. 

 

17.  Name the leads present in megger. (Remembering) 

 Earth lead 

 Line lead 

 Guard lead. 

 

18.  How resistance is measured by using ohm meter method. (Understanding) 

 Series ohm meter method 

 Shunt ohm meter method. 

 

19.  How resistance is measured in loss of charge method. (Understanding) 

In this method a capacitor is charged and discharged for a specific time period and 

from this resistance is measured. 

 

20.  State the balance equation used in bridge methods. (Remembering) 

The products of opposite branch resistances are equal. 
 

21.  State the advantages of price’s guard wire method. (Remembering) 

In this method leakage current does not flows through the meter and therefore it gives 

accurate reading. 
 

22.  How the earth resistance is measured. (Remembering) 

By using earth megger the value of surface earth resistance can be measured. 
 

23.  State the balance equation used in ac bridges. (Remembering) 

The products of opposite branch impedances are equal. 
 

24.  Name the bridge circuits used for the m/s of self inductance. (Remembering) 

 Maxwell’s bridge 

 Maxwell-Wein Bridge 

 Anderson bridge 

 Hay’s bridge. 
 

25.  Name the bridge circuits used for the m/s of capacitance. (Remembering) 

 De Sauty’s bridge 

 Schering Bridge 

 Wein bridge 
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26.  Name the bridge circuits used for the m/s of mutual inductance. (Remembering) 

 The Heaviside Campbell bridge 

 The Campbell bridge. 

27.  Which type of detector is used in ac bridges? (Understanding) 

Vibration galvanometers are used. 

 

28.  Name the ac sources used in ac bridges. (Remembering) 

 AC supply with step-down transformer 

 Motor driven alternator 

 Audio frequency and radio frequency oscillator. 

29.  In which cases audio frequency oscillators are used as ac source. (Understanding) 

For high frequency ac requirement audio frequency oscillators are used. 

 

30.  Name the sources of errors in ac bridge m/s. (Remembering) 

 Errors due to stray magnetic fields 

 Leakage errors 

 Eddy current errors 

 Residual errors 

 Frequency and waveform errors. 

 

31.  State the advantages of Maxwell-wein bridge. (Remembering) 

The balance equation is independent of frequency and therefore more accurate. 

 

32.  State the disadvantage of Maxwell-wein bridge. (Remembering) 

This method needs a std variable capacitor. Variable Capacitor is costliest. 

 

33.  State the disadvantages of Hay’s bridge. (Remembering) 

The balance equation is dependent of frequency and therefore any changes in frequency 

will affect the m/s. 

 

34.  State the use of Wein bridge. (Remembering) 

It is used for the m/s of unknown capacitance and frequency. 

 

35.  What is the use of Campbell bridge? (Remembering) 

This is used for the m/s of mutual inductance. 

 

36.  What is meant by inductometer? (Remembering) 

The std variable mutual inductance meter is called as inductometer. 

 

37.  Define Q-factor of the coil. (Remembering) 

It is the ratio between power stored in the coil to the power dissipated in the coil. 

 

38.  Name the faults that occurs in cables. (Remembering) 

 Break down of cable insulation 

 Short circuit fault 

 Open conductor fault. 

 

39.  Name the loop test methods used in location of fault. (Remembering) 

 Murray loop test 

 Varley loop test. 
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40.  How leakage errors are minimized in ac bridge circuits. (Understanding) 

By using high grade insulation. 

 

41.  State the use of ac bridges. (Remembering) 

AC bridges are used for the m/s of self and mutual inductance and capacitance. 

 

 

 

UNIT IV 

SENSORS AND TRANSDUCERS (CO4) 
 

1. What is mean by transducer? (Remembering) 

 A transducer is a device, usually electrical, electronic, electro-mechanical, 

electromagnetic, photonic, or photovoltaic, that converts one type of energy or physical 

attribute to another for various purposes including measurement or information transfer 

(for example: pressure sensors). 
(Or) 

A transducer may be defined as a device which converts a physical quantity or a 

physical condition into an electrical signal. Another name for a transducer is pick up. 
 

2. Classification of transducers? (Remembering) 

 There are three kinds of transducers. A sensor is used to detect a parameter in one form 

and report it in another form of energy (usually an electrical or digital signal), such as a 

tachometer. An actuator is used for the transformation of energy. The third kind of 

transducer has both functions -- for example, a typical ultrasonic transducer switches 

back and forth many times a second between acting as an actuator to produce ultrasonic 

waves, and acting as a sensor to detect ultrasonic waves. 
(Or) 

The transducers can be classified, 

 on the basis of transduction form used, 

 as primary and secondary transducers, 

 as passive and active transducers, 

 as analog and digital transducers, 

 as transducers and inverse transducers. 
 

3. Classity the different types of transducers. (Remembering) 

 Electromagnetic:  

o Antenna - converts electromagnetic waves into electric current and vice versa.  

o Cathode ray tube (CRT) - converts electrical signals into visual form  

o Fluorescent lamp, light bulb - converts electrical power into visible light  

o Magnetic cartridge - converts motion into electrical form  

o Photodetector or Photoresistor (LDR) - converts changes in light levels into 

resistance changes  

o Tape head - converts changing magnetic fields into electrical form  

o Hall effect sensor - converts a magnetic field level into electrical form only.  

 Electrochemical:  

o pH probes  

o Electro-galvanic fuel cell  

 Electromechanical (electromechanical output devices are generically called 

actuators):  

o Electroactive polymers  

o Galvanometer  

o MEMS  
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o Rotary motor, linear motor  

o Vibration powered generator  

o Potentiometer when used for measuring position  

o Load cell converts force to mV/V electrical signal using strain gauge  

o Accelerometer  

o Strain gauge  

o String Potentiometer  

o Air flow sensor  

 Electroacoustic:  

o Loudspeaker, earphone - converts electrical signals into sound (amplified 

signal → magnetic field → motion → air pressure)  

o Microphone - converts sound into an electrical signal (air pressure → motion 

of conductor/coil → magnetic field → signal)  

o Pick up (music technology) - converts motion of metal strings into an 

electrical signal (magnetism → electricity (signal))  

o Tactile transducer - converts solid-state vibrations into electrical signal 

(vibration → ? → signal)  

o Piezoelectric crystal - converts solid-state electrical moduluations into an 

electrical signal (vibration → ? → signal)  

o Geophone - convert a ground movement (displacement) into voltage - 

(vibrations → motion of conductor/coil → magnetic field → signal)  

o Gramophone pick-up - (air pressure → motion → magnetic field → signal)  

o Hydrophone - converts changes in water pressure into an electrical form  

o Sonar transponder (water pressure → motion of conductor/coil → magnetic 

field → signal)  

 Photoelectric:  

o Laser diode, light-emitting diode - convert electrical power into forms of light  

o Photodiode, photoresistor, phototransistor, photomultiplier tube - converts 

changing light levels into electrical form  

 Electrostatic:  

o Electrometer  

 Thermoelectric:  

o RTD Resistance Temperature Detector  

o Thermocouple  

o Peltier cooler  

o Thermistor (includes PTC resistor and NTC resistor)  

 Radioacoustic:  

o Geiger-Müller tube used for measuring radioactivity.  

o Receiver (radio)  
 

4. What are transducers? (Remembering) 

Transducers are electric or electronic devices that transform energy from one 

manifestation into another. Most people, when they think of transducers, think 

specifically of devices that perform this transformation in order to gather or transfer 

information, but really, anything that converts energy can be considered a transducer. 

 

 

5. How will you select the transducers for our need? (Understanding) 

 To select the transducer that's best suited to your needs, you need to consider the 

transducer's operating frequency, cone angle, and type of installation. 

 

6. State Piezoelectric Transducers? (Remembering) 
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 The conversion of electrical pulses to mechanical vibrations and the conversion of 

returned mechanical vibrations back into electrical energy is the basis for ultrasonic 

testing. The active element is the heart of the transducer as it converts the electrical 

energy to acoustic energy, and vice versa. 

 

 

 

 

 

 

 

 

 

7. Explain the Characteristics of Piezoelectric Transducers. (Understanding) 
The transducer is a very important part of the ultrasonic instrumentation system. The 

transducer incorporates a piezoelectric element, which converts electrical signals into 

mechanical vibrations (transmit mode) and mechanical vibrations into electrical signals 

(receive mode). Many factors, including material, mechanical and electrical 

construction, and the external mechanical and electrical load conditions, influence the 

behavior of a transducer. Mechanical construction includes parameters such as the 

radiation surface area, mechanical damping, housing, connector type and other 

variables of physical construction. As of this writing, transducer manufacturers are hard 

pressed when constructing two transducers that have identical performance 

characteristics.  

 

8. Define Electric Transducer. (Remembering) 
 In order to measure non-electrical quantities a detector is used which usually converts 

the physical quantity into a displacement. This displacement actuates an electric 

transducer, which acting as a secondary transducer, gives an output that is electrical in 

nature. 

 

9. Mention the Advantages of Electrical Transducer. (Remembering) 

The advantages of converting physical quantities into analogous electrical quantities 

are: 

 Electrical amplification and attenuation can be done easily and that too with 

static devices. 

 The mass-inertia effects are minimized. 

 The effects of friction are minimized. 

 The electrical or electronic systems can be controlled with a very small power 

level. 

 The electrical output can be easily used, transmitted and processed for the 

purpose of measurement. 

 

10. Mention the important parts of transducer. (Remembering) 

 Sensing or Detector Element (a detector or sensing element is that part of a 

transducer which responds to a physical phenomenon or a change in a physical 

phenomenon. The response of the sensing element must be closely related to 

the physical phenomenon. 

 Transduction Element (a transduction element transforms the output of a 

sensing element to an electrical output. The transduction element, in a way, 

acts as a secondary transducer. 
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11. Define Analog and Digital transducers. (Remembering) 

 Analog Transducers (these transducers convert the input quantity into an 

analog output which is a continuous function of time. Thus a strain gauge, an 

L.V.D.T., a thermocouple or a thermistor may be called as “Analog 

Transducers” as they give an output which is a continuous function of time. 

 Digital Transducers (these transducers convert the input quantity into an 

electrical output which is in the form of pulses. 

 

12. List out the characteristics of Transducers. (Remembering) 

When choosing a transducer for any application the following characteristics have to be 

taken into account., 

 Input characteristics, 

 Transfer characteristics and  

 Output characteristics. 

 

13. Factors influencing the choice of Transducers. 
The following factors influencing the choice of a transducer for measurement of a 

physical quantity, 

 Operating Principle, 

 Sensitivity, 

 Operating Range, 

 Accuracy, 

 Cross Sensitivity, 

 Errors, 

 Transient and Frequency Response, 

 Loading Effects, 

 Environmental Compatibility, 

 Insensitivity to Unwanted Signals, 

 Usage and Ruggedness, 

 Electrical aspects, 

 Stability and Reliability and 

 Static Characteristics. 

 

14. What is mean by Helipots? (Remembering) 
 The resolution can be increased by using multi-turn potentiometers. These are called 

helipots. 

 

15. What is mean by Rosettes? (Remembering) 

In addition to single element strain gauges, a combination of strain gauges called 

“Rosetts” are available in many combinations for specific stress analysis or transducer 

applications. 

 

16. State the principle of variable inductance transducers? (Remembering) 

The variable inductance transducers work, generally, upon on of the following three 

principle: 

 Change of self inductance, 

 Change of mutual inductance, and 

 Production of eddy current. 

17. List the ddvantages of LVDT. (Remembering) 

 High range 
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 Friction and electrical isolation 

 Immunity from external effects, 

 High input and high sensitivity 

 Ruggedness 

 Low hysteresis and 

 Low power consumption 

18. Define synchros. (Remembering) 

A synchro is an electromagnetic transducer which is commonly used to convert the 

angular position of a shaft into an electric signal. 

There are two types of synchro systems: 

 Control or error detecting type and 

 Torque transmission type. 

19. State the principle of operation of capacitive transducers? (Remembering) 
The principle of operation of capacitive transducers is based upon the familiar equation 

for capacitance of a parallel plate capacitor. 

Capacitance (C) = є A/d = єr є0 A/d 

Where,   

A = overlapping area of plates; m
2
, 

 d = distance between two plates; m, 

 є = єrє0 = permittivity of medium; F/m.  

20. Mention the advantages of capacitive transducers. (Remembering) 

The major advantages of capacitive transducers are, 

 They require extremely small forces to operate them and hence are very useful 

for in small systems. 

 They are extremely sensitive. 

 They have a good frequency response. This response is as high as 50 kHz and 

hence they are very useful for dynamic studies. 

 They have a high input impedance and therefore the loading effects are 

minimum. 

 A resolution of the order of 2.5 x 10-3 mm can be obtained with these 

transducers. 

 The capacitive transducers can be used for applications where stray magnetic 

fields render the inductive transducers useless. 

 

 

UNIT V 
 

STORAGE, DISPLAY DEVICES AND DATA ACQUISITION SYSTEMS(CO5) 
 

1. Define Magnetic Tape. (Remembering) 

Magnetic tape is a medium for magnetic recording generally consisting of a thin 

magnetizable coating on a long and narrow strip of plastic. Nearly all recording tape is 

of this type, whether used for recording audio or video or for computer data storage. It 

was originally developed in Germany, based on the concept of magnetic wire 

recording. Devices that record and playback audio and video using magnetic tape are 

generally called tape recorders and video tape recorders respectively. A device that 

stores computer data on magnetic tape can be called a tape drive, a tape unit, or a 

streamer. 
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2. Define Magnetic tape data storage. (Remembering) 

 The use of magnetic tape for computer data storage has been one of the 

constants of the computer industry. In all formats, a tape drive (or "transport" 

or "deck") uses precisely-controlled motors to wind the tape from one reel to 

another, passing a tape head as it does. 

 Magnetic tape was first used to record computer data in 1951 on the Eckert-

Mauchly UNIVAC I. The recording medium was a thin strip of one half inch 

(12.65 mm) wide metal, consisting of nickel-plated bronze (called Vicalloy). 

Recording density was 128 characters per inch (198 micrometre/character) on 

eight tracks. 

 
3. State the principle of Magnetic Storage. (Remembering) 

Magnetic storage and magnetic recording are terms from engineering referring to the 

storage of data on a magnetized medium. Magnetic storage uses different patterns of 

magnetization in a magnetizable material to store data and is a form of non-volatile 

memory. The information is accessed using one or more read/write heads. As of 2009, 

magnetic storage media, primarily hard disks, are widely used to store computer data as 

well as audio and video signals. 

 
4. Mention the Magnetic Recording Classes. (Remembering) 

 Analog Recording 

 Digital Recording 

 Magneto-optical Recording 

 Domain propagation memory 

 
5. Explain the concepts of Disk Storage. (Understanding) 

Disk storage or Disc storage is a general category of a computer storage mechanisms, 

in which data is recorded on planar, round and rotating surfaces (disks, discs, or 

platters). A disk drive is a peripheral device used to record and retrieve information. 

Main implementations are hard disks, floppy disks and optical discs. Nowadays the 

term disk storage almost exclusively refers to hard disk storage. 

Examples:  

 Floppy Disk  

 Hard Drive  

 Tape Drive  

 CD-ROM  

 DVD-ROM  

 USB flash drive  

 

6. State the principle of chart Recorder. (Remembering) 

A chart recorder is an electromechanical device that records an electrical or mechanical 

input trend onto a piece of paper (the chart). Chart recorders may record several inputs 

using different color pens and may record onto strip charts or circular charts. Chart 

recorders may be entirely mechanical with clockwork mechanisms or electro-

mechanical with an electrical clockwork mechanism for driving the chart (with 

mechanical or pressure inputs) or entirely electronic with no mechanical components at 

all (a virtual chart recorder). 

 

7. Explain the concepts of Electrocardiography. (Understanding)  

Electrocardiography (ECG or EKG) is the recording of the electrical activity of the 

heart over time via skin electrodes.
[1]

 It is a noninvasive recording produced by an 
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electrocardiographic device. The etymology of the word is derived from electro, 

because it is related to electrical activity, cardio, Greek for heart, graph, a Greek root 

meaning "to write". 

 

8. What is Digital storage oscilloscope? (Remembering) 

The digital storage oscilloscope, or DSO for short, is now the preferred type for most 

industrial applications, although simple analog CROs are still used by hobbyists. It 

replaces the unreliable storage method used in analog storage scopes with digital 

memory, which can store data as long as required without degradation. It also allows 

complex processing of the signal by high-speed digital signal processing circuits. 
 

9. How the Digital sampling oscilloscopes operates?(Understanding) 

Digital sampling oscilloscopes operate on the same principle as analog sampling 

oscilloscopes and like their analog partners, are of great use when analyzing high 

frequency signals. That is, signals whose frequencies are higher than the oscilloscope's 

sampling rate. These scopes can measure signals an order of magnitude larger than any 

other scope. For measuring repetitive signals, this type can have bandwidth and high-

speed timing up to ten times higher than any other scope. 
 

10. Mixed signal oscilloscopes 

A mixed signal oscilloscope (or MSO) has two kinds of inputs, a small number 

(typically two or four) of analog channels, and a larger number (typically sixteen) of 

digital channels. These measurements are acquired with a single time base, they are 

viewed on a single display, and any combination of these signals can be used to trigger 

the oscilloscope. 

An MSO combines all the measurement capabilities and the use model of a Digital 

Storage Oscilloscope (DSO) with some of the measurement capabilities of a logic 

analyzer. 

11. Hand held oscilloscopes 

Hand held oscilloscope are useful for many test and field service applications. Today, 

a hand held oscilloscope is usually a digital sampling oscilloscope, using a liquid 

crystal display. Typically, a hand held oscilloscope has two analog input channels, but 

four-input-channel versions are also available. Some instruments combine the functions 

of a digital multimeter with the oscilloscope. 

12. Describe the concept of Light-Emitting Diode (LED). (Remembering)  

A LED is an electronic light source. The LED was first invented in Russia in the 

1920s, and introduced in America as a practical electronic component in 1962. Oleg 

Vladimirovich Losev was a radio technician who noticed that diodes used in radio 

receivers emitted light when current was passed through them. In 1927, he published 

details in a Russian journal of the first ever LED. 

All early devices emitted low-intensity red light, but modern LEDs are available across 

the visible, ultraviolet and infra red wavelengths, with very high brightness. 

 

13. Write short notes on Dot Matrix Display. (Remembering) 

A dot matrix display is a display device used to display information on machines, 

clocks, railway departure indicators and many and other devices requiring a simple 

display device of limited resolution. The display consists of a matrix of lights or 

mechanical indicators arranged in a rectangular configuration (other shapes are also 

possible, although not common) such that by switching on or off selected lights, text or 

graphics can be displayed. A dot matrix controller converts instructions from a 

processor into signals which turns on or off lights in the matrix so that the required 

display is produced. 

 

http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Computer_memory
http://en.wikipedia.org/wiki/Digital_signal_processing
http://en.wikipedia.org/wiki/Logic_analyzer
http://en.wikipedia.org/wiki/Logic_analyzer
http://en.wikipedia.org/wiki/Liquid_crystal
http://en.wikipedia.org/wiki/Liquid_crystal
http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Oleg_Vladimirovich_Losev
http://en.wikipedia.org/wiki/Oleg_Vladimirovich_Losev
http://en.wikipedia.org/wiki/Visible_spectrum
http://en.wikipedia.org/wiki/Ultraviolet
http://en.wikipedia.org/wiki/Infra_red
http://en.wikipedia.org/wiki/Display_device
http://en.wikipedia.org/wiki/Dot-matrix


22 

 

14. Define Data Logger. (Remembering) 

A data logger (also data logger or data recorder) is an electronic device that records 

data over time or in relation to location either with a built in instrument or sensor or via 

external instruments and sensors. Increasingly, but not entirely, they are based on a 

digital processor (or computer). They generally are small, battery powered, portable, 

and equipped with a microprocessor, internal memory for data storage, and sensors. 

Some data loggers interface with a personal computer and utilize software to activate 

the data logger and view and analyze the collected data, while others have a local 

interface device (keypad, LCD) and can be used as a stand-alone device. 

 

15. Distinguish the Data logging and data acquisition. (Remembering) 
The terms data logging and data acquisition are often used interchangeably. However, 

in a historical context they are quite different. A data logger is a data acquisition 

system, but a data acquisition system is not necessarily a data logger. 

 Data loggers typically have slower sample rates. A maximum sample rate of 1 Hz 

may be considered to be very fast for a data logger, yet very slow for a typical data 

acquisition system.  

 Data loggers are implicitly stand-alone devices, while typical data acquisition system 

must remain tethered to a computer to acquire data. This stand-alone aspect of data 

loggers implies on-board memory that is used to store acquired data. Sometimes this 

memory is very large to accommodate many days, or even months, of unattended 

recording. This memory may be battery-backed static random access memory, flash 

memory or EEPROM. Earlier data loggers used magnetic tape, punched paper tape, or 

directly viewable records such as "strip chart recorders".  

 

16. List the applications of data logging. (Remembering) 

Applications of data logging include: 

 Unattended weather station recording (such as wind speed / direction, 

temperature, relative humidity, solar radiation).  

 Unattended hydrographic recording (such as water level, water depth, water 

flow, water pH, water conductivity).  

 Unattended soil moisture level recording.  

 Unattended gas pressure recording.  

 Road traffic counting.  

 Measure temperatures (humidity, etc) of perishables during shipments: Cold 

chain.  

 Process monitoring for maintenance and troubleshooting applications.  

 Wildlife research.  

 Measure vibration and handling (drop height) environment of distribution 

packaging.[4]  

 Tank level monitoring.  

 Deformation monitoring of any object with geodetic or geotechnical sensors 

controlled by an automatic deformation monitoring system.  

 Monitoring of relay status in railway signalling.  

 For science education enabling 'measurement', 'scientific investigation' and an 

appreciation of 'change'  

 Record trend data at regular intervals in veterinary vital signs monitoring.  

 Load profile recording for energy consumption management.  
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17. Give some examples for Data Loggers: (Remembering) 

Examples are: 

 A flight data recorder (FDR), a piece of recording equipment used to collect 

specific aircraft performance data. The term may also be used, albeit less 

accurately, to describe the cockpit voice recorder (CVR), another type of data 

recording device found onboard aircraft.  

 An event data recorder (EDR), a device installed by the manufacturer in some 

automobiles which collects and stores various data during the timeframe 

immediately before and after a crash.  

 A voyage data recorder (VDR), a data recording system designed to collect 

data from various sensors on board a ship.  

 Ultra Wideband Data Recorder, high-speed data recording up to 2 

GigaSamples / second.  

 The growing, preparation, storage and transportation of food. Data logger is 

generally used for data storage and these are small in size.  

 

Measurements & Instrumentation 

 

UNIT 1 

PART-A 

1. List out the dynamic characteristics of any measurement system.(Remembering) 

2. What are the types of error measurement system?(Remembering) 

3. What are the static characteristics important? (Remembering) 

4. What is standard? What are the different types of standard? (Remembering) 

5. What is the function of manipulation element in a measurement system? (Remembering) 

6. What are the primary standards? Where are they used? (Remembering) 

7. What is primary sensing element? (Remembering) 

8. What is calibration? (Remembering) 

9. Define the terms precision and sensitivity? (Remembering) 

10. Define static error. (Remembering) 

11. Distinguish re-productibility and repeatability. (Understanding) 

12. Show the block diagram indicating functional elements of measurement system. 

(Remembering) 

13. Distinguish between zero drift and span drift. (Understanding) 

14. Define a dynamic response of an instrument. (Remembering) 

15. What are the different calibration methodologies? (Remembering) 

16. Define limiting errors and instrumental errors. (Remembering) 

17. Mention any four static characteristics of measuring instruments. (Remembering) 

18. Distinguish between direct and indirect methods of measurements. (Understanding) 

19. What is the significance of calibration? (Remembering) 

20. What is meant by accuracy and precision of an instrument? (Remembering) 

21. List the different types of possible errors in measurements. (Remembering) 

22. What is the difference between analog and digital instrument? (Remembering) 

23. What are absolute instruments? (Remembering) 

24. What is a secondary instrument? (Remembering) 

25. How are secondary instruments classified(Understanding) 

PART-B 

1. Draw the block diagram showing the basic functional elements of an instrument and 

explain the functions of each. (Understanding) 

http://en.wikipedia.org/wiki/Flight_data_recorder
http://en.wikipedia.org/wiki/Cockpit_voice_recorder
http://en.wikipedia.org/wiki/Event_data_recorder
http://en.wikipedia.org/wiki/Automobile
http://en.wikipedia.org/wiki/Voyage_Data_Recorder
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2. Define limiting errors. Derive the expression for relative limiting errors. (Remembering) 

3. Explain in detail calibration techniques and draw the calibration curve in general. 

(Understanding) 

4. Give the methods of using any three standard inputs being used for analyzing the 

dynamic response of system with neat sketches. (Understanding) 

5. Explain on the static and dynamic characteristics of a measurement system. 

(Understanding) 

6. Describe in detail the different types of dynamic errors in a measurement system. 

(Understanding) 

7. By using a micro meter screw the following readings were taken of a certain physical 

length. (Understanding) 

UNIT 2 

PART-A 

1. What is creeping and how it is prevented? (Remembering) 

2. What is the working principle of wattmeter employed in measuring instruments? 

(Remembering) 

3. How are the analog instruments classified on the basis of method used for comparing the 

unknown quantity? (Remembering) 

4. Give the advantages of moving iron meters. (Remembering) 

5. What are different methods of measurement of frequency in the power frequency range? 

6. Explain why it is necessary to make the potential coil circuit purely resistive in 

wattmeters. (Remembering) 

7. What are the advantages of digital instruments over analog instruments? (Remembering) 

8. How resistors are are checked using digital multimeters? (Understanding) 

9. What is auto ranging? (Remembering) 

10. Define resolution of DVM. (Remembering) 

11. What are volt-ampere hour and watt-hour? (Remembering) 

12. What is the purpose of instrument transformers? (Remembering) 

13. What are the various principles of analog type electrical instruments? (Remembering) 

14. Give the importance of iron loss measurements. 

15. What is the reason for using Ml on both A.C and D.C? 

16. What is the precaution to be followed while using current transformer? (Remembering) 

17. What is transfer instrument? (Remembering) 

18. Why the PMMC instrument is not used for a.c measurements?( Understanding) 

19. What is the principle of ramp type digital voltmeter? (Remembering) 

20. Which torque is absent in energy meter? Why?( Understanding) 

21. Explain the purpose of Schmitt trigger in digital frequency meter. (Understanding) 

22. What are the essential parts of a ramp type digital voltmeter? (Remembering) 

23. Define nominal rate of instrument transformer. (Remembering) 

24. Explain the following term as applied to digital displays 3 M digit and 4-Y2 digit display. 

(Remembering) 

25. Explain the principle of digital phase meter. (Remembering) 

PART-B 

1. Derive the torque equation of electrodynamometer type instrument. (Understanding) 

2. Explain with neat circuit diagram the working of successive approximation type DVM. 

(Understanding) 

3. Draw the circuit diagram of digital phase meter and explain its working. (Understanding) 

4. Give the construction and principle of operation of single phase induction type energy 

meter. (Understanding) 

5. Describe the construction and functioning of mechanical type frequency meter. 

(Understanding) 
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6. Explain the functioning of Ferro-dynamic type electrical resonance frequency meter. 

(Understanding) 

7. Describe the construction and working of PMMC instrument. Derive the equation for 

deflection if the instruments are spring controlled. (Understanding) 

8. Derive the torque equation for an electro dynamometer type of wattmeter. 

(Understanding) 

9. Write briefly with neat figures on (i) Principle of operation of a current transformer (ii) 

B-H curve analysis of a magnetic circuit. (Understanding) 

10. Explain the working of moving iron instruments. (Understanding) 

11. Explain the function of 3 phase energy meter and wattmeter. (Understanding) 

12. How the range of d.c. Ammeter and d.c voltmeter can be extended? Derive the 

expressions to calculate shunt resistance and multiplier resistance. (Understanding) 

13. Draw and explain the circuit diagram of digital frequency meter. (Understanding) 

14. Explain the working of a digital multimeter with a schematic block diagram. 

(Understanding) 

15. Explain the construction, working principle of a three-phase wattmeter. What is the 

importance of deflecting torque in these analog instruments? (Understanding) 

 

UNIT 3 

PART-A 

1. State the advantages of using the bridge circuits for the measurement. (Remembering) 

2. What is the sensitivity of Wheat stone bridge(Remembering)? 

3. What are the sources of errors in Wheat stone bridge? (Remembering) 

4. Give the application and limitations of Wheat stone bridge. (Understanding) 

5. Which measurement can be carried out by Maxwell bridge? (Understanding) 

6. List the advantages of using standard capacitor in Maxwell bridge. (Remembering) 

7. Give the advantage and limitations of Maxwell bridge. (Remembering) 

8. What is Hay's bridge? (Remembering) 

9. Compare Hay's bridge with Maxwell bridge. (Understanding) 

10. What is Wien's bridge? (Remembering) 

11. Give the classification of external interference signals. (Remembering) 

12. What is capacitance interference? (Remembering) 

13. What is electrostatic shielding? (Remembering) 

14. What is inductive interference? (Remembering) 

15. State the method of reducing inductive interference. (Remembering) 

16. What is electromagnetic interference? (Remembering) 

17. State the sources of EM waves, which can cause interference. (Remembering) 

18. State the method of reducing ground loop interference. (Remembering) 

19. What is the standardization of potentiometer? (Remembering) 

PART-B 

1. Derive the bridge balance condition for the Maxwell bridge and Schering bridge. 

(Understanding) 

2. Describe about the multiple earth and earth loops. (Understanding) 

3. Explain the different techniques of grounding. (Understanding) 

4. Describe the circuit of Kelvin double bridge used for measurement of low resistance. 

(Understanding) 

5. Explain how the inductance is measured in terms of known capacitance using Maxwell's 

bridge. (Understanding) 

6. Explain the working of Schering bridge. (Understanding) 

7. Which bridge is used to measure frequency and explain the measurement procedure? 

(Understanding) 
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8. With neat diagram explain in detail about Hay bridge. (Understanding) 

9. Explain about the Anderson bridge. (Understanding) 

UNIT 4 

PART-A 

1. Define transducer. (Remembering) 

2. Mention some advantages of electrical transducers. (Remembering) 

3. Mention some basic requirements of a transducer. (Remembering) 

4. What are the classifications of transducers? (Remembering) 

5. What is primary transducer? (Remembering) 

6. What is secondary transducer? (Remembering) 

7. What is active transducer? Mention some example. (Remembering) 

8. What is passive transducer? Mention some example. (Remembering) 

9. What is analog and digital transducers? (Remembering) 

10. What is inverse transducer? (Remembering) 

11. What are the types of potentiometers? (Remembering) 

12. What are the advantages and disadvantages of potentiometers? (Remembering) 

13. Define strain gauges. (Remembering) 

14. Define gauge factor. (Remembering) 

15. Mention types of strain gauge. (Remembering) 

16. What is resistance thermometer? (Remembering) 

17. What are the advantages and disadvantages of resistance thermometers? (Remembering) 

18. What is thermistor? State the advantage and disadvantages. (Remembering) 

19. What is inductive transducer? (Remembering) 

20. Mention some advantages and disadvantages of LVDT. (Remembering) 

21. Mention the applications of LVDT. (Remembering) 

22. What is the basic principle of capacitive transducer? (Remembering) 

23. Mention some advantages and disadvantages of capacitive transducer. (Remembering) 

24. What is piezo electric effect? (Remembering) 

25. What are the materials used for piezo electric transducer? (Remembering) 

26. What are the types of DAS? State the applications also. (Remembering) 

27. What is smart sensor? Mention some applications. (Remembering) 

PART-B 

1. How the transducers are classified on the basis of principle of operation? 

(Understanding) 

2. Explain the generalized diagram of a digital data acquisition system? (Understanding) 

3. Describe the different modes of operation of piezo electric transducers. (Understanding) 

4. Describe in details the successive approximation method of ADC. (Understanding) 

5. Describe the different principles of working of capacitive transducers. (Understanding) 

6. Explain the construction and principle of working of a LVDT. (Understanding) 

7. Explain about the thermistor and thermocouples. (Understanding) 

8. Discuss R-2R ladder type DAC. (Understanding) 

9. Explain the resistive transducer with respective potentiometer. (Understanding) 

10. Explain the principle of operation of piezo electric transducer. (Understanding) 

11. Discuss in detail about optical encoder, Resistive encoder and shaft encoder. 

(Understanding) 

12. Explain in detail about ADC and DAC converters. (Understanding) 

UNIT 5 

PART-A 
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1. What are the advantages and disadvantages of FM method of magnetic tape recording? 

(Remembering) 

2. What are the different types of amplifiers used for CRO's? (Remembering) 

3. Draw a neat diagram on X-Y recorder. (Remembering) 

4. Write two advantages of LED on electronic displays. (Remembering) 

5. What are the advantages of magnetic tape recorder? (Remembering) 

6. What is isolation probe? (Remembering) 

7. State the features of ink-jet printers. (Remembering) 

8. What are the various methods of recording data? (Remembering) 

9. In what way line printers are advantages over dot matrix printer? (Understanding) 

10. What are the different types of magnetic recording? (Remembering) 

11. What are the different materials used on LED? (Remembering) 

12. What are data loggers? (Remembering) 

13. What are the functions of data loggers? (Remembering) 

14. What are the basic components of data loggers? (Remembering) 

15. What is the sweeper in oscilloscope? (Remembering) 

16. List the controllers normally found on XY recorder. (Remembering) 

17. What is a recorder? How are the classified? (Remembering) 

18. Define the deflection sensitivity of CRT. (Remembering) 

19. List the main parts of cathode ray tube. (Remembering) 

20. Discuss the advantages and disadvantages of PDM recording. (Remembering) 

21. What is the basic operating principle of digital tape recording? (Remembering) 

22. What are the basic components of a tape recorder? (Remembering) 

23. What are the advantages of LCD over LED? (Remembering) 

 

 

PART-B 

1. Explain the FM method of magnetic tape recording and explain its advantages and 

disadvantages. (Understanding) 

2. Describe the principle of working and circuit diagram of a digital oscilloscope. 

(Understanding) 

3. With neat figure explain the working principle of a digital CRO. What are its advantages 

of analog CRO. (Understanding) 

4. Explain in detail how the data stored in magnetic disk and tape. (Understanding) 

5. Describe the construction and working of LCD’s, mention the difference between light 

scattering and field effect types of LCD's also explain the advantages of LCDs. 

(Understanding) 

6. Discuss in detail about various types of recorders. (Understanding) 

7. Discuss in detail about dot matrix displays. (Understanding) 

8. Explain the various methods of magnetic recording. (Understanding) 

9. Describe the pulse duration modulation (PDM) as used in magnetic tape recording and 

explain its merits and demerits. (Understanding) 

10. With neat figure explain the construction and working principle of a digital storage 

oscilloscope. Compare its advantages over an analog CRO. (Understanding) 
 


