
 

 
 
 

EC2351- Measurements and Instrumentation  
 
 

UNIT I 

Part - A  
1. Define measurement.  

Measurement involves an instrument as a physical means of determining a quantity or 

variable.  
2. What is secondary unit?  

Unit which is derived from the fundamental unit is called secondary unit. Eg: stress- N/m  
3. What is the difference between accuracy and precision?  

Accuracy refers to the degree of closeness or conformity to the true value of the 

quantity under measurement. Precision refers to the degree of agreement within a group 

of measurements.  
4. Define sensitivity.  

The ratio of output signal or response of the instrument to a change of input or measured 

variable.  
5. What is the difference between resolution and threshold?  

The smallest change in measured value to which the instrument will respond. 6. 

List the sources of errors in instruments.  
Gross errors, systematic errors, random errors.  

7. Define instrumental error and limiting error.  
Circuit components are guaranteed within a certain % of their rated value. The limits of 

these deviations from the specified values are known as limiting errors.  
Instrumental error is error inherent in measuring instruments because of their mechanical 

structure.  
8. Define random error and probable error.  

Random errors are due to unknown causes & occur even when all systematic errors have  
been accounted for. Probable error = + or - 0.6745  

9. List the different types standards of measurements.  
International, primary, secondary, working standard. 10. 

Define working standard.  
These are the principal tools of a measurement laboratory  

11. What are the limitations of Wheatstone bridge?  
Errors due to the resistance of leads, thermal emfs in the bridge circuit, heating effects  

of the bridge arm current, insufficient sensitivity of null detector. 12. 

Give the conditions for bridge balance.  
The bridge is balanced when the impedance of all the arms are equal.  

The voltage drop is zero.  
13. Name the bridges used to measure inductance.  

Maxwell Bridge, hay's bridge.  
13. Name a bridge to measure frequency, capacitance.  

Frequency- Wien bridge, capacitance-Schering Bridge.  
14.Why scale of gravity control is non- uniform ?  

The quantity to be measured is proportion to sinӨ rather than Ө in gravity control which  
is not a uniform function. Hence the scale is non- uniform  

15. What is the basic principle of PMMC instrument ?  
A Current carrying coil is placed in the permanent magnetic field experience a force  

proportional to the current it carries  
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16. What is loading effect?  

Under practical conditions, it has been found that introduction of any element in a 

system results invariably in extraction of energy from the system thereby distorting the 

original signal. This distortion may take the form of attenuation, waveform distortion or 

phase shift. The incapability of the system to faithfully to measure, record and control the 

input signal in undistorted form is called loading effect.  
17. What is important condition for Kelvin bridge to achieve perfect balance condition?  

To eliminate the effect of lead and contact resistance, make the ratio of R1/R2 is equal  
to the ratio a/b  

18. When static characteristics of an instrument are important?  
When the quantities to be measured are slowly varying or constant  

19. Define resolution  
It is the smallest increment of quantity being measured which can certainly detected by  

an instrument  
20. state two sources of error in MI instrument.  

Temperature error, hysteresis error, stray magnetic field error, frequency error, eddy 

current error.  
21. List out the errors in PMMC instrument.  

Weakening permanent magnet due to ageing, temperature effects. 

Weakening control spring due to ageing, temperature effects.  
22. State the application MC and MI instruments  

Moving Coil Instrument - DC measurements only  
Moving Iron Instrument - both AC and DC  

23. What are the types of detectors used in A.C bridges?  
Headphones, Vibration galvanometer, Tunable amplifier detectors  
 

Part - B  
1. Attraction type and Repulsion type moving iron instruments.  
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2. Measurement system with example.  
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UNIT II Part 
- A  

1. What are the major functional blocks of CRO?  
Cathode ray tube, electron gun, vertical & horizontal plates, time base circuit, trigger 

circuit.  
2. What are the major components of CRT?  

Cathode ray tube, electron gun, vertical &horizontal plates  
3. Why is a delay line used in the vertical section of the oscilloscope?  

The electronics circuit causes a certain amount of time delay in transmission of signal 

voltages to deflection plates. To allow the operator to observe the leading edge of signal 

waveform, the signal drive for the vertical CRT plates must be delayed by at least the 

same amount of time.  
4. What are the advantages of dual trace over dual beam?  

In dual trace method the same electron beam is used to generate two traces that can be 

deflected from two independent vertical sources. In dual beam it has two separate 

electron guns generating two separate beams.  
5. What is sampling oscilloscope?  

The input waveform is reconstructed from many samples taken during recurrent cycles of 

input waveform.  
6. Define deflection sensitivity  

Is defined as the deflection on the screen per volt of deflection voltage.  
S = D/ Ed  

7. Define deflection factor  
Reciprocal of sensitivity G =1/ S = Ed/D  

8. What is called multi-range ammeter?  
The current range of a d.c ammeter can be extended by a number of shunts selected by a 

range selector switch. This meter is called multi-range ammeter.  
9. What do you mean by hard beam?  

A highly accelerated beam possesses more kinetic energy & produces a brighter image 

on the CRT screen.  
10. Explain about aquadag.  

The bombarding electrons striking the phosphor release secondary-emission  
electrons, thus keeping the screen in a state of equilibrium. These secondary - emission 

low -velocity electrons are collected by a conductive coating known as aquadag.  
11. What do are types of sweep?  

Recurrent, triggered, driven,non saw tooth ,driven sweep.  
12. How do you avoid parallax errors in CRT?  

The accuracy of these marks depends on how close the graticule marks can be  placed  
to the actual phosphor to eliminate parallax.  

13. What are the uses of Oscilloscopes?  

For the development of electronic circuit& that allows the amplitude of electrical signals, 

voltage or current or power to be displayed as a function of time.  
14. How storage CRTs are classified?  

Bistable tubes & halftone tubes.  
15. What do you mean by vector voltmeter?  

That indicates the quantity in a vector format that is both magnitude and direction. 

16. What is CRT graticule.  
It is usually rectangular in form & is placed inside the display area to alloy correct  

measurements.  
17. What are the different types of analog recorders?  
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Graphic recorders, oscillographic recorders, magnetic tape recorders.  

18. What is the function of sampling oscilloscope?  

It improves high frequency performance.  

19. What are the advantages of digital storage oscilloscope?  

VI Sem - ECE  

It is the superior method of trace storage; the waveform to be stored is digitized, stored 

in a digital memory & retrieved for display. The stored waveform is continually 

displayed by repeatedly scanning.  

20. Define Q factor of coil.  

The ratio of power stored in the element to the power dissipated in the element 

Or it can be defined as the ratio between reactance to impedance.  

21. What are the applications of vector voltmeter?  

Very high frequency applications, two port network parameters.  

22. What is the function of vector voltmeter?  

It measures the amplitude of a signal at two points in a circuit & simultaneously measures 

the phase difference between the voltage waveforms at these two points.  

23. List the various parts of multimeter.  

Current to voltage converter, D.C voltage attenuator, A.C voltage attenuator,A.C to D.C  

converter. Resistance to voltage converter, analog to digital converter, display devices.  

24. Mention five major section of vector voltmeter.  

Two RF to IF converters, an automatic phase control section, a phase meter circuit, 

voltmeter circuit.  
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Part - B  

 
1. (i) With a neat sketch, explain about CRT (8)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) Explain briefly about basic CRO with the necessary block diagram. (8)  
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UNIT III  
Part - A  

1. Define duty cycle.  

It is the ratio of the average value of pulse over one cycle to the peak value of the pulse. 

Duty cycle= pulsewidth/period.  
2. Define pulse repetition rate.  

Period is known as pulse repetition rate.= pulse width / duty cycle.  
3. Mention the application of wave analyzers  

In the fields of electrical measurements& sound & vibration analysis.  
4. Mention the types of wave analyzers  

Frequency-selective wave analyzer, Heterodyne wave analyzer. 5. 

Define harmonic distortion.  
Distortion may be a result of inherent nonlinear characteristics of transistors in the 

circuits. Nonlinear behaviour of circuit elements introduces harmonics of fundamental  
frequency in the output waveform,this distortion is harmonic distortion  

6. Mention the application of spectrum analyzers.  
To examine pulse modulation,harmonic distortion,asymmetrical spectra,frequency&  

amplitude modulation.  
7. What is the difference between single frequency generator and sweep frequency  

generator?  
Single o/p frequency was generated at a known & stable frequency,sweeping source of 

frequency is required for measuring the frequency response of amplifier,filter.  
8. Give the application of sweep frequency generator  

It applications are to determine the frequency response of amplifiers,filters.  
9. What are types of synthesizing?  

Direct & indirect.  
10. What is the function of spectrum analyzer?  

It provides a calibrated graphical display on its CRT with frequency on horizontal axis & 

amplitude on vertical axis.  
11. What is reference source?  

It is very accurate & stable frequency source mostly it is quartz crystal oscillator.  
12. explain programmable divider  

It is a logic element that divides the frequency of VCO by an integer that can be  
entered via programming switches.  

13. Define VCO  
Voltage -controlled oscillator is the source of o/p frequency & has the ability to  

be tuned electronically, usually by applying a variable voltage. 14. 

Enumerate phase detector.  
Phase detector provides an analog o/p that is a function of the phase angle between the 

two inputs.  
14. Define signal generator.  

Signal generator is to supply signals of known frequencies.& to supply known  
signals levels at very low levels for testing & evaluating receivers. 16. 

Classify signal generators.  
Function generator, pulse & sweep generator.  

17. Give the formulae for resonant frequency.  
The f = 1 / 2  LC.  
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Part - B  

 
1. With a neat sketch, explain the working of a Function generator.  
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2. Explain about Frequency selective wave analyzer and heterodyne wave analyzer.  
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3. What is distortion? How can you measure Harmonic distortion?  
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7. Explain about Pulse and Square wave generators.  
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UNIT IV  
Part - A  

1. Define automation in digital voltmeters  
Digital instruments are designed to have automatic polarity display,automatic 

point positioning, automatic ranging & automatic zeroing. 2. Classify digital 

voltmeters.  
Analog to digital converter, Digital to analog converter voltmeter.  

3. Which type of DVM is fastest?  
The parallel A/D conversion voltmeter.  

4. Compare period and time interval measurement.  

 
decimal  

Period measurement determines the time required for a signal to complete one full cycle of 

oscillation. Time interval mode of operation measures the time elapsed between two 

events.  
5. Compare period and pulse width measurement.  
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Period measurement determines the time required for a signal to complete one full cycle of 

oscillation. Pulse width measurement is to measure the leading edge is selected as the start 

& the trailing edge as the stop signal.  

6.  

 
 
 
7.  

 
 
8.  

 
 
9.  

 
10.  
 
11.  

 
12.  

 
 
13.  

 
 
14.  

 
15.  

What is the accuracy & range of DVM?  
Accuracy is a measure of the closeness with which an instrument measures the true value of 
a quantity.the range of an instrument describes the limits of magnitude which a  
quantity may be measure  
List the various time interval measurements.  

Single mode time interval,time -interval averaging mode (multiple time interval 

mode),pulse-width measurement. What is frequency counter?.  
A frequency counter is a device that counts selected input signal transition for a 

fixed period of time & displays the resultant frequency.  
Mention display devices.  

Digital meters use either LED or LCD displays.  
Name two different ramp techniques used in DVM  

linear ramp , staircase ramp type DVM  
What is the resolution of 3 ½ digit voltmeter  

1/1000 = .001  
List out any two advantages of DVM  
Parallax error are reduced  
Input impedance is very high  
Which mode of measurement is preferable for low frequency measurement and  

why ?  
Time period measurement is preferable. Because the gating error will be less  
List out the various errors in digital measurement  

Gating error, Time base error, Systematic error, Trigger error  
What is virtual instrument?  
With virtual instrumentation, software based on user requirements defines general- 

purpose measurement and control hardware functionality. Virtual instrumentation 

combines mainstream commercial technologies, such as the PC, with flexible software 

and a wide variety of measurement and control hardware, so engineers and scientists can 

create user-defined systems that meet their exact application needs. With virtual 

instrumentation, engineers and scientists reduce development time, design higher quality 

products, and lower their design costs.  

 
15. Why is virtual instrumentation necessary?  

Virtual instrumentation is necessary because it delivers instrumentation with the rapid 

adaptability required for today's concept, product, and process design, development, and 

delivery. Only with virtual instrumentation can engineers and scientists create the user- 

defined instruments required to keep up with the world's demands.  
16. What is meant by automatic polarity indication?  

When the polarity of a measurand changed, it will be indicated.  
17. What is the advantage of computer controlled test system?  

A computer can monitor the system continuously without any break, hence whenever the 

deviation created in the process computer will take the control action.  
 

Part - B  
Part - B  
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1. Compare the Advantage and disadvantage of the Digital instrument with the Analog 

instrument.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. With a near sketch and timing diagram, explain the working of Ramp Type DVM.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. With a near sketch, explain about Successive approximation DVM.  
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4. With a neat sketch, explain the working of DMM. 
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This circuit uses a Dual slope ADC • It 

has a 31/2 digit LCD or LED  

display  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Explain about Auto ranging and Auto zeroing in digital instruments.  
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. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Explain how frequency can be measured using the digital instrument.  
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8.Explain how the frequency range can be increased in Digital Instruments?  
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9. With the necessary sketch, explain how Time interval can be measured?  
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1.  

 
2.  

 
 
 
3.  
 
4.  

 
5.  
 
6.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT V Part 
- A  

What is meant by cone of acceptance?  
The angle of incidences for which total internal reflection is effected 

What is the method for testing an audio amplifier.  
For testing an audio amplifier, the stimulus is the application of an audio input signal. 

Determine the response of the amplifier involves measuring the power o/p or harmonic 

distortion with a wattmeter or distortion analyzer.  
What is ATE  
Automatic test equipment  
What is the IEEE 488 bus system?  
The interface for computer operated test equipment.  
What limits the data rate in the IEEE 488 system?  
Based on bit data words.  

What are the divisions of interface system?  
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Data bus & control or status lines.  
7. Define interface signal lines..  

To transmit data necessary for the operation of system but separate from measurement 

parameters.  
8. What is the function of radio receiver?  

Navigation computers require.  
9. List the instruments used in computer control instrumentation.  

Power supply, signal generator, amplifier under test, distortion analyzer, computer. 

10. What does signal generator do in computer controlled measurement.  
It used to provide the RF input signal & modulation.  

11. Mention the significant advantage of computer measurements.  
The significant advantage of computer measurements is that the measurements can be 

made faster or less expensively because of reduction of labour costs. 12. Expand the term 

SINAD.  
Signal plus distortion to distortion.  

12. Mention the tasks performed by computer.  
The tasks performed by computer :it supplies stimulus to the unit under test & determine 

the response of unit under test to that stimulus, then the response is analysed & the data is 

presented in various ways.  

13 .Mention  the components of computer controlled measurement system for testing an 

audio amplifier.  

Power supply, signal generator, amplifier under test, distortion analyzer, computer.  
14. Mention the components of computer controlled measurement system for testing an Radio 

receiver.  
Power supply, RF signal generator, receiver under test, SINAD meter 15. 

Give any two application of microprocessor based measurement.  
Real time monitoring, Real time data storage.  

16 . What is GPIB  
General Purpose Interface Bus  

17. What is the function of SRQ command.  
Service request . any device that needs to transfer data on the bus asserts the SRQ  

low  
18. What is the function of NRFD command.  

Not ready for data . Asserted by the listener to indicate that it is not ready for data  
20. which method is used for measurement of system loss in optical fiber  

Optical time domain reflecto meter  
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Part - B  

 
1. With a neat sketch, briefly explain about the Digital Data Acquisition system.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.Vidyarthiplus.com

www.Vidyarthiplus.com

www.R
eji

np
au

l.c
om



EC 2351: Measurements and Instrumentation  VI Sem - ECE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.Vidyarthiplus.com

www.Vidyarthiplus.com

www.R
eji

np
au

l.c
om



EC 2351: Measurements and Instrumentation  VI Sem - ECE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.Vidyarthiplus.com

www.Vidyarthiplus.com

www.R
eji

np
au

l.c
om



EC 2351: Measurements and Instrumentation  VI Sem - ECE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. With a neat sketch, explain how a transducer can be interfaced with a Processing device. 3. 

Explain about Microprocessor based Temperature measuring system.  

 
4. With a neat sketch, explain the application of MUX and De- MUX in a Digital Data 

Acquisition system.  
5. Write a short note on Computer controlled Measurement / Instrumentation system. 6. 

What is IEEE 488 bus? Explain it with a neat block diagram.  
 

 
Introduction:  
In the early 1970's, Hewlett-Packard came out with a standard bus (HP-IB) to help support 
their own laboratory measurement equipment product lines, which later was adopted by the 
IEEE in 1975. This is known as the IEEE Std. 488-1975. The IEEE-488 Interface Bus (HP- 
IB) or general purpose interface bus (GP-IB) was developed to provide a means for various 
instruments and devices to communicate with each other under the direction of one or more  
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master controllers. The HP-IB was originally intended to support a wide range of instruments 

and devices, from the very fast to the very slow.  
The IEEE-488 bus was developed to connect and control programmable instruments, and to 
provide a standard interface for communication between instruments from different sources.  
Hewlett-Packard originally developed the interfacing technique, and called it HP-IB. The 
interface quickly gained popularity in the computer industry. Because the interface was so 

versatile, the IEEE committee renamed it GPIB (General Purpose interface Bus).  
Description:  
The HP-IB specification permits up to 15 devices to be connected together in any given  
setup, including the controller if it is part of the system. A device may be capable of any  
other three types of functions: controller, listener, or talker. A device on the bus may have  
only one of the three functions active at a given time. A controller directs which devices will 
be talkers and listeners. The bus will allow multiple controllers, but only one may be active at  
a given time. Each device on the bus should have a unique address in the range of 0-30. The 

maximum length of the bus network is limited to 20 meters total transmission path length. It 

is recommended that the bus be loaded with at least one instrument or device every 2 meter 

length of cable (4 meters is maximum). The use of GP-IB extenders may be used to exceed 

the maximum permitted length of 20 meters.  
Electrical Interface:  
The GP-IB is a bus to which many similar modules can be directly connected, as is shown in  
Figure 1. A total of 16 wires are shown in the figure - eight data lines and eight control lines. 

The bus cables actually have 24 wires, providing eight additional for shielding and grounds.  
The GP-IB defines operation of a three-wire handshake that is used for allhave 24 wires, 

providing eight additional for shielding and grounds.  
DEVICE - B 
DEVICE - A  
The GP-IB defines operation of a three-wire handshake that is used for all data transfers on the  
bus. The bus  
operation  

Explain briefly about OTDR  

3. Explain briefly about Optical Time Domain Reflectometry.  

Introduction:  
A very powerful tool in the maintenance and installation of a fiber optics system is the optical  
time - domain reflectometer (OTDR). This device analyze the reflected light energy in a  
fiber installation to determine the existence and location of breaks in the fiber, losses at 

splices and connectors, and the total loss of the system. OTDRs are always used on OSP 

cables to verify the loss of each splice.  
Principle :  
Unlike sources and power meters which measure the loss of the fiber optic cable plant  
directly, the OTDR works indirectly. The source and meter duplicate the transmitter and  
receiver of the fiber optic transmission link, so the measurement correlates well with actual  
system loss. The OTDR, however, uses backscattered light of the fiber to imply loss. The  
OTDR works like RADAR, sending a high power laser light pulse down the fiber and  
looking for return signals from backscattered light in the fiber itself or reflected light from  
connector or splice interfaces. At any point in time, the light the OTDR sees is the light  
scattered from the pulse passing through a region of the fiber. Only a small amount of light is  
scattered back toward the OTDR, but with sensitive receivers and signal averaging, it is  
possible to make measurements over relatively long distances. Since it is possible to calibrate  
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the speed of the pulse as it passes down the fiber, the OTDR can measure time, calculate the  
pulse position in the fiber and correlate what it sees in backscattered light with an actual  
location in the fiber. Thus it can create a display of the amount of backscattered light at any 
point in the fiber.  

Block Diagram:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Since the pulse is attenuated in the fiber as it passes along the fiber and suffers loss in  
connectors and splices, the amount of power in the test pulse decreases as it passes along the  
fiber in the cable plant under test. Thus the portion of the light being backscattered will be  
reduced accordingly, producing a picture of  
the actual loss occurring in the fiber. Some calculations are necessary to convert this  
information into a display, since the process occurs twice, once going out from the OTDR  
and once on the return path from the scattering at the test pulse. There is a lot of information  
in an OTDR display. The slope of the fiber trace shows the attenuation coefficient of the fiber  
and is calibrated in dB/km by the OTDR. In order to measure fiber attenuation, you need a  
fairly long length of fiber with no distortions on either end from the OTDR resolution or  
overloading due to large reflections. If the fiber looks nonlinear at either end, especially near a 

reflective event like a connector, avoid that section when measuring loss.  
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7. Write short note on Fiber optic based power and system loss measurement.  
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