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8 CO-PO Mapping    

9 CO-Cognitive Level Mapping   

10 Lecture Notes    

11 Tutorial Sheets With Solution    

12 Soft Copy of Notes/Ppt/Slides    

13 Sessional Question Paper and Scheme of Evaluation    

14 
Best, Average and Weak Answer Scripts for Each 
Sessional Exam. (Photocopies) 

  

15 Assignment Questions and Solutions    

16 Previous University Question Papers    

17 Result Analysis    

18 Feedback From Students    

19 Course Exit Survey   

20 CO Attainment for All Mids.    

21 Remedial Action.   
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VISION AND MISSION 

 

 

Vision of the Institute 

 

To be among the best of the institutions for engineers and technologists with attitudes, skills and 

knowledge and to become an epicentre of creative solutions. 

 

 

Mission of the Institute 

 

To achieve and impart quality education with an emphasis on practical skills and social relevance. 

 

Vision of the Department 

 

To impart technical knowledge and skills required to succeed in life, career and help society to achieve 

self sufficiency. 

 

 

Mission of the Department 

 

To become an internationally leading department for higher learning. 

To build upon the culture and values of universal science and contemporary education. 

To be a center of research and education generating knowledge and technologies which lay groundwork 

in shaping the future in the fields of electrical and 

electronics engineering. 

To develop partnership with industrial, R&D and government agencies and actively participate in 

conferences, technical and community activities. 
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GokarajuRangaraju Institute of Engineering and Technology 

(Autonomous) 
Bachupally, Kukatpally, Hyderabad – 500 090, Telangana, India. (040) 6686 4440 

 

PEO’S AND PO’S MAPPINGS 

 

Programme Educational 
Objectives (PEOs) 

Programme Outcomes (POs) 
1 2 3 4 5 6 7 8 9 10 11 12 

1 M M - - H - - H H - H H 
2 - - M M H H H - - - - H 
3 - - - - H H M M M M H H 
4 - - - M M H M H H - M H 
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ACADEMIC CALENDER 
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GRIET/PRIN/06/G/01/18-19        
Wef : 02 July 2018 

BTech -  EEE - A 
 

III year - I Semester 

DAY/ HOUR 
 9:00 - 

9:45 

9:45 - 

10:30 

10:30 

- 

11:15 

11:15-

12:00 

12:00-

12:30 

12:30 - 

1:20 

1:20 - 

2:10 

2:10 -

3:00 

 

Room No 

MONDAY 

PE SWE 

B
R

E
A

K
 

MC PE PE 

 

Theory 4501 

TUESDAY 

SMI Lab / PE Lab                                                                                           

A1 / A2 
SWE PE PE 

 

Lab 
SMI Lab - 4507                                
MC Lab - 4505                                       

PE Lab - 4405 

WEDNESDAY PTS SWE MC MC EMI 
 

 

 

THURSDAY 
PE Lab / MC Lab                                                                                           

A1 / A2 
PTS PTS EMI 

 

Class 
Incharge:                          

M Lohita 

FRIDAY 

MC Lab /SMI Lab                                                                                           
A1 / A2 

EMI EMI MC 
   

SATURDAY 

MC PTS SWE EMI EMI 

  
 

 

Subject Code Subject Name 
Faculty 

Code 
Faculty name  Almanac   

GR15A3016 
Power Transmission 

System 
VVRR/MP 

V Vijaya Rama Raju/M 
Prashanth 

1
st
 Spell of Instructions 

02-07-2018 to 01-09-

2018 

GR15A2055  Microcontrollers PK P Prashanth 
1

st
 Mid-term 

Examinations 
03-09-2018 to 05-09-

2018 

GR15A3018 Power Electronics Dr TSK Dr T Suresh Kumar 2
nd

 Spell of Instructions 
06-09-2018 to 24-10-

2018 

GR15A3017 
Electrical Measurements 

and  Instrumentation 
UVL U Vijaya Lakshmi 

2
nd

 Mid-term 
Examinations 

25-10-2018 to 27-10-
2018 

GR15A3152 
Solar & Wind Energy 

Systems 
PSVD/Dr 

JP 
P Sri Vidya Devi/Dr J 

Praveen 
Preparation  

29-10-2018 to 06-11-
2018 

GR15A3019 
Sensors/Measurements 
and  Instrumentation Lab 

PSVD/PS P Sri Vidya Devi /P Sirisha End Semester 
Examinations (Theory/ 
Practicals) Regular / 
Supplementary 

08-11-2018 to 08-12-

2018 
GR15A3020 Power Electronics Lab PPK/MRE P Praveen Kumar/M Rekha 

GR15A2059  Microcontrollers Lab RAK/DKK 
R Anil Kumar/ D Karuna 

Kumar 
Commencement of 
Second Semester, A.Y  

12/10/2018 
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Wef : 02 July 2018 

 
GRIET/PRIN/06/G/01/18-19        

Wef 

 BTech -  EEE - B 
 

III year - I Semester 

DAY/ 

HOUR 

9:00 - 

9:50 

 
9:50 - 

10:40 

10:40 

- 

11:30 

11:30 -

12:00 

12:00-

12:45 

12:45-

1:30 

1:30 - 

2:15 

2:15 -

3:00 

 

Room No 

MONDAY 

PE 
 

PE MC 

B
R

E
A

K
 

SMI Lab / PE Lab                                                                        
B1/ B2 

 

Theory 4404 

TUESDAY 
PE 

 
PE MC 

MCLab / SMI Lab                                                                  
B1/ B2 

 
Lab 

SMI Lab - 4507                                          
MC Lab - 4505                                                 

PE Lab - 4405 
WEDNESDA
Y 

PE 
 

PE PTS EMI SWE 

 
THURSDAY 

PTS  PTS EMI SWE MC 

  
 

FRIDAY 

PTS 
 

PTS EMI MC SWE 

 

Class 
Incharge

:                          

M Lohita 

SATURDAY 
PTS 

 
EMI EMI 

PELab / MC Lab                                                                  
B1/ B2 

   Subject 

Code 

 
Subject Name 

Faculty 

Code 
Faculty name Almanac   

GR15A301
6 

 Power Transmission 
System 

VVRR/M
P 

V Vijaya Rama Raju/M 
Prashanth 

1
st
 Spell of Instructions 

02-07-2018 to 01-

09-2018 

GR15A205
5 

 
 Microcontrollers PK P Prashanth 

1
st
 Mid-term 

Examinations 
03-09-2018 to 05-

09-2018 

GR15A301
8 

 
Power Electronics DKK D Karuna Kumar 2

nd
 Spell of Instructions 

06-09-2018 to 24-
10-2018 

GR15A301
7 

 Electrical Measurements 
and  Instrumentation 

UVL U Vijaya Lakshmi 
2

nd
 Mid-term 

Examinations 
25-10-2018 to 27-

10-2018 

GR15A315
2 

 Solar & Wind Energy 
Systems 

PSVD/Dr 
JP 

P Sri Vidya Devi/Dr J 
Praveen 

Preparation  
29-10-2018 to 06-
11-2018 

GR15A301
9 

 Sensors/Measurements 
and  Instrumentation Lab 

UVL/PS U Vijaya Lakshmi/ P Sirisha 
End Semester 
Examinations (Theory/ 
Practicals) Regular / 
Supplementary 

08-11-2018 to 08-

12-2018 GR15A302
0 

 
Power Electronics Lab SN/MRE 

Syed Sarfaraz Nawaz/ M 
Rekha 

GR15A205
9 

 
 Microcontrollers Lab PK/DKK 

P Prashanth Kumar/ D 
Karuna Kumar 

Commencement of 
Second Semester, A.Y  

12/10/2018 

 

 

 

            HOD, EEE 
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III B.Tech (EEE) I Semester 

ELECTRICAL MEASUREMENTS AND INSTRUMENTATION 

UNIT-I 

Fundamentals of Electrical Measurements:Ammeters& Voltmeters PMMC & Moving Iron 

Instruments C.T.s and PTsRatio and Phase angle errors. Measurement of Power, energy and power factor. 

Measurement of Active and Reactive power. 

UNIT-II 

Measurement of Energy and Other Electrical Qualities: Single phase & Three phase energy meters, 

Crompton's Potentiometer AC potentiometers. 

Measurement of resistance, Inductance and Capacitance by bridges.Wheatstone bridge, Carey Foster 

Bridge, Maxwell's Bridge, De sauty bridge, Schering Bridge. 

UNIT-III 

CRO and Digital Voltmeters: Cathode Ray Oscilloscope, Time base Horizontal & Vertical Amplifier, 

Measurement of phase, frequency, Sampling Oscilloscope, Digital storage Oscilloscope. 

Digital Voltmeters- Successive Approximation, Ramp, Dual slope Integration, Micro processor based 

Ramp type DVM, Digital Frequency and phase Anglemeters. 

UNIT-IV 

Instrumentation Fundamentals: Transducers, Classification, Resistive Inductive and Capacitive type 

transducers, LVDT, Strain Gauge, gauge factor, Thermistors, Thermo couples,  Piezo electric transducers, 

Photo- voltaic, photo conductive transducers, and photo diodes 

UNIT-V 

Measurement of non Electrical Quantities: Measurement of Displacement, Velocity, RPM, 

Acceleration, Flow. 

 

Text Books 

1. Electrical & Electronic Measurement & Instruments by A.K.Shawney Dhanpat Rai & Sons 

Publications. 

2. Electrical Measurements and measuring InstrumentsbyE.W.Golding and 

F.C.Widdis, FifthEdition, WheelerPublishing. 
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Reference Books 

1. Electrical Measurementsby Buckingham and Price, PrenticeHall 

2. D.V.SMurthy, “Transducers and Instrumentation”, Prentice Hall of India, 2nd 

edition,2009. 

3. A.S Morris, “Principles of Measurement and Instrumentation”, 

Pearson/Prentice Hall of India, 2nd edition, 1994. 

4. H.S.Kalsi, “Electronic Instrumentation”, Tata McGraw-Hill Edition, 1995,1st 

Edition, 1995 
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CO’S AND PO’S MAPPINGS 

Academic Year      :  2018-2019      

 

Semester  :    I  

    

Name of the Program: B.Tech……..…Electrical……..… Year: ……III………..Section: A& B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi...........…………………………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE OBJECTIVES 

Academic Year      :  2018-2019      

 

GR14A3017 

Electrical 

Measurem

ents and 

Instrumen

ation 

1.Have knowledge, to demonstrate the 

designing and conducting 

experiments, to analyze and interpret 

data. 

H 

 

H 

 

H M - H - M H - H H 

2.Provides the ability to visualize and 

work on laboratory and 

multidisciplinary tasks. 

- 

 

H 

 

H M - H M M H - H H 

3.Measurement of R,L,C , Voltage, 

Current, Power factor , Power, Energy 
H 

 

H 

 

H M - H - M H - H H 

4.Measurement of Magnetic Circuits. 

 

- 

 

 

H 

 

H M - H - M H H H H 

5.Measurement uses PMMC and 

Moving Iron type Instruments 
H M - H - M H - M - - M 

6. Measurement of power using LPF 

and UPF methods. 
H - H M - M H M M - H M 

7.Ability to balance AC Bridges to 

find unknown values. 
H H M M - H H H - - H M 
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Semester  :    I  

    

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi.....................................………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 
 

 

The objective of this course is to provide the student: 

S.No. Course Objectives 

1. An idea to monitor, analyze and control any physical system. 
 

2. A knowledge of construction and working of different types of meters 

 
3. Skill to design and create novel products and solutions for real life problems. 

 
4. Introduction to use modern tools necessary for electrical projects. 

 
5. Techniques of precise measurement of electrical and non electrical quantities. 
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COURSE OUTCOMES 

Academic Year                        :  2018-2019      

 

Semester  :    I  

    

Name of the Program: B.Tech ……..…Electrical……..… Year: ……III………..Section: A& B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi.....................................………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 

 
The expected outcomes of the Course/Subject are: 

 

S.No Outcomes 

1. Analyze the techniques and skills for electrical projects. 

2. Design a system, component or process to meet desired needs in electrical engineering,. 

3.  Show Measurement of R,L,C ,Voltage, Current, Power factor , Power, Energy  

4. Calculate unknown values in Bridges. 

5. Indicate Frequency, Phase with Oscilloscope. 

6. Know the usage of Digital Voltneters. 

7. Formulate non electrical quantities 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

 

Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the outcomes. 
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GUIDELINES TO STUDY THE COURSE/SUBJECT 
 

Academic Year      :2018-2019       

 

Semester  :    I  

    

Name of the Program: B.Tech……..…Electrical……..… Year: ……III………..Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi........................................……..Dept.: …EEE……… 

Designation:  ASST.PROFESSOR. 

 

 

Guidelines to study the Course/ Subject:Electrical Measurements & Instrumentation 

Course Design and Delivery System (CDD): 

 The Course syllabus is written into number of learning objectives and outcomes. 

 Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and 

grading method. 

 The Learning Process will be carried out through assessments of Knowledge, Skills and Attitude 

by various methods and the students will be given guidance to refer to the text books, reference 

books, journals, etc.   

The faculty be able to –  

 Understand the principles of Learning 

 Understand the psychology of students 

 Develop instructional objectives for a given topic 

 Prepare course, unit and lesson plans 

 Understand different methods of teaching and learning  

 Use appropriate teaching and learning aids 

 Plan and deliver lectures effectively 

 Provide feedback to students using various methods of Assessments and tools of Evaluation 

 Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 
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COURSE SCHEDULE 

 
 

Academic Year      :2018-2019       

 

Semester  :    I      

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III………..Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code: ..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………..…………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 

  
The Schedule for the whole Course / Subject is: 

 

S. No. 

 

Description 

Total No. 

Of Periods 

 

1. 

 

Fundamentals of Electrical 

Measurements 

12 

 

2. 

 

Measurement of Energy and Other 

Electrical Qualities 

15 

 

3. 

 

CRO and Digital Voltmeters 19 

 

4. 

 

Instrumentation Fundamentals 17 

 

5. 

 

Measurement of non Electrical 

Quantities 

17 

 

Total No. of Instructional periods available for the course: ..……80…….  Hours / Periods 
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SCHEDULE OF INSTRUCTIONS 

COURSE PLAN 

Academic Year                        :  2018-2019       

 

Semester                     :    I      

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code: ..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………….……………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 

 

Unit 

No. 

 

Lesson 

No. 

No. of 

Periods 

 

Topics / Sub-Topics 

Objectives & 

Outcomes 

Nos. 

References 

(Text Book, 

Journal…) 

Page Nos.: ____to 

____ 

1 

1 2 Types of measuring 

Instruments, Torques, 

Obj;- 1,3 

Out;-1,2 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 292 to296 

 

2 2 Ammeters & Voltmeters, 

PMMC, Torque Derivation 

Obj;- 1,3 

Out;-1,2 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 292 to296 

 

3 2 MI types, Torque derivation, 

MI as Ammeter & Voltmeter 

Obj;- 1,3 

Out;-1,2 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 297 to301 & 

Page No 315 to319 

 

4 2 Power factor Meters,  Obj;- 1,3 

Out;-1,2 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 495 to 500 

& Page No 430 to 

433 
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5 2 Measurement of Power, 

Torque Derivation Poly Phase 

Systems, VAR Meters, CT & 

PT 

Obj;- 1,3 

Out;-1,2 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 451 to 457 

& Page No 384 to412 

 

6 2 Errors, LPF Meters, 

Measurement of Power using 

CT & PT Problems 

Obj;- 1,3 

Out;-1,2 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 433 to 438& 

Page No 444 to 448 

2. 

1 2 DC Bridges & problems 

Obj;- 2,4 

Out;- 1,4 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 585 to 590 

 

2 2 AC Bridges & problems 

Obj;- 2,4 

Out;- 1,4 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 516 to 526 

 

 

3 2 Measurement of Energymeter, 

Torque equation, 3-ph 
Obj;- 1,3 

Out;-1,3 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

 Page No463 to 468 

 

4 3 DC Potentiometers 

Applications 
Obj;- 1,3,4 

Out;-1,3 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 578 to 579 

 

5 3 AC Potentiometers &  

Problems 
Obj;- 1,3,4 

Out;-1,3 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 578 to 579 

 

6 3  Applications of AC 

Potentiometers &  Problems 
Obj;- 1,3,4 

Out;-1,3 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 578 to 579 



  

                                                Department of Electrical & Electronics Engineering 
 
 

3. 

1 3 Cathode Ray Oscilloscope, 

Cathode Ray Tube 

Obj;- 1,2,3,4 

Out;-1,3,5 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 784 to 799  

 

2 3 Measurement of Phase 

Frequency ,  

Obj;- 1,2,3,4 

Out;-1,5 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 810 to 814, 

Page No 816 to 819 

& Page No 825 to827 

 

3 3 Sampling Oscilloscope, Digital 

Storage 

Obj;- 1,2,3,4 

Out;-1,5 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 810 to 814, 

Page No 816 to 819 

& Page No 825 to827 

 

4 3 Digital Voltmeters 

Obj;- 1,2,3,4 

Out;-1,6 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

 

 

5 3 Digital Voltmeters 

Obj;- 1,2,3,4 

Out;-1,6 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

 

 

6 2 Digital Frequency  

Obj;- 1,2,3,4 

Out;-1,5 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

 

 

7 2  Phase Angle Meters 

Obj;- 1,2,3,4 

Out;-1,5 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

 

4 

1 3 Transducers, Classification, 

LVDT 
Obj;- 1,2,3,4 

Out;-1,2,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 
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Page No 935 to 942 

Page No 1001 to 

1006  

 

2 3  RLC Transducers 

Obj;- 1,2,3,4 

Out;- 1,2,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1001 to 

1006  

 

3 3  Strain Gauge, Gauge Factor 

Obj;- 1,2,3,4 

Out;- 1,2,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 964 to 974 

 

 

4 3 Thermistors, Thermocouples, 

Synchro  

Obj;- 1,2,3,4 

Out;- 1,2,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 979 to 991 , 

Page No 573 to 578, 

Page No 1008 to 

1012  

 

3 3 Photo Voltaic & Piezoelectric 

Transducers 

Obj;- 1,2,3,4 

Out;- 1,2,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1046 to 

1054 & Page No 

1028 to 1037 

 

4 2 Photo Conductive & Photo 

Diodes 

Obj;- 1,2,3,4 

Out;- 1,2,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1046 to 

1054 & Page No 

1028 to 1037 

5 

1 3 Introduction, Measurement of 

Displacement 

Obj;- 1,2,3,4 

Out;- 1,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1384 to 

1403 & Page No 

1354 to 1359 
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2 3 Measurement of Velocity 

Obj;- 1,2,3,4 

Out;-1,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1333 to 

1336,  Page No 1333 

to 1336& Page No 

1362 to 1365 

 

3 3 Measurement of RPM  

Obj;- 1,2,3,4 

Out;-1,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1367 to 

1372 & Page No 

1380 to 1382 

 

4 3 Measurement of Acceleration 

Obj;- 1,2,3,4 

Out;-1,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1367 to 

1372 & Page No 

1380 to 1382 

 

5 3 Measurement of Vacuum, 

Flow  

Obj;- 1,2,3,4 

Out;-1,7 

A course in Electrical 

and Electronic 

Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1360 to 

1362 & Page No 

1403 to1412  

 

6 2 Revision 

 

 

 

 

Signature of HOD        Signature of faculty 
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SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

 

Academic Year                        :  2018-2019      

 

Semester                     :    I     UNIT NO.: ………1…………. 

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code: ..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………………..Dept.: …EEE……… 

Designation: ASST.PROFESSOR 
 

 

Lesson 

No. 

No. of 

Periods 

 

Topics / Sub - Topics 

 

Objectives 

 

Outcomes 

 

References 

(Text Book, Journal…) 

Page Nos.: ____to ____ 

1 2 Types of measuring Instruments, 

Torques, 

Obj;- 1,3 

 

Out;-1,2 A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 292 to296 

2 2 Ammeters & Voltmeters, 

PMMC, Torque Derivation 

Obj;- 1,3 

 

Out;-1,2 A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 292 to296 

3 2 MI types, Torque derivation, MI 

as Ammeter & Voltmeter 

Obj;- 1,3 

 

Out;-1,2 A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 297 to301 & Page 

No 315 to319 

4 2 Power factor Meters, 

Measurement of Power, Torque 

Derivation 

Obj;- 1,3 

 

Out;-1,2 A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 495 to 500 & Page 

No 430 to 433 

5 2 Poly Phase Systems, VAR 

Meters, CT & PT 

Obj;- 1,3 

 

Out;-1,2 A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 451 to 457 & Page 

No 384 to412 

6 2 Errors, LPF Meters, 

Measurement of Reactive Power 

Problems 

Obj;- 1,3 

 

Out;-1,2 A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 



  

                                                Department of Electrical & Electronics Engineering 
 
 

Page No 433 to 438& Page 

No 444 to 448 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

Note:   1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED. 

 2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD 

 3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC. 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

 

Academic Year                        :  2018-2019      

 

Semester                     :    I     UNIT NO.: ………2…………. 

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation …Course Code: ..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 

 

 

 

Lesson 

No. 

No. of 

Periods 

 

Topics / Sub - Topics 

 

Objectives 

 

Outcomes 

 

References 

(Text Book, Journal…) 

Page Nos.: ____to ____ 

1 2 DC Bridges Obj;- 2,4 

 
Out;-1,4 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 585 to 590 

2 2 AC Bridges,  Obj;- 2 ,4 

 

Out;-1,4 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 516 to 526 

 

3 2 Measurement of Energymeter, 

Torque Equation, 3-Ph 

Obj;- 1,3 

 
Out;-1,3 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

 Page No463 to 468 

4 3 DC Potentiometers Applications Obj;- 1,3,4 

 
Out;-1,3 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 578 to 579 

5 3 AC Potentiometers & Problems Obj;- 1,3,4 

 
Out;-1,3 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 578 to 579 



  

                                                Department of Electrical & Electronics Engineering 
 
 

6 3 Applications of AC 

Potentiometers & Problems 

Obj;- 1,3,4 

 
Out;-1,3 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 578 to 579 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

Note:   1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED. 

 2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD 

 3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 
Academic Year                        :  2018-2019      

 

Semester                     :    I     UNIT NO.: ………3…………. 

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation……Course Code:..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………..………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 
 

 
 

Lesson 

No. 

No. of 

Periods 

 

Topics / Sub - Topics 

 

Objectives 

 

Outcomes 

 

References 

(Text Book, Journal…) 

Page Nos.: ____to ____ 

1 3 Cathode Ray Oscilloscope, 

Cathode Ray Tube 

Obj;- 

1,2,3,4 

 Out;-1,3,5 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 784 to 799  

2 3 Measurement of Phase 

Frequency  

Obj;- 

1,2,3,4 

 

Out;-1,5 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 810 to 814, Page No 

816 to 819 & Page No 825 

to827 

3 3 Sampling Oscilloscope, Digital 

Storage 

Obj;- 

1,2,3,4 

 

Out;-1,5 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 810 to 814, Page No 

816 to 819 & Page No 825 

to827 

4 3 Digital Voltmeters Obj;- 

1,2,3,4 

 Out;-1,6 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

 

5 3 Digital Voltmeters Obj;- 

1,2,3,4 

 Out;-1,6 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

6 2 Digital Frequency  Obj;- 

1,2,3,4 

 Out;-1,5 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

 

7 2 Phase Angle Meters Obj;- 

1,2,3,4 

 Out;-1,5 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

Note:   1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED. 

 2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD 

 3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC. 

 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

 

Academic Year                        :  2018-2019       

 

Semester                     :    I     UNIT NO.: ………4…………. 

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation……Course Code:..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………………..…………..Dept.: …EEE……… 

Designation:  ASST.PROFESSOR 

 

 

Lesson 

No. 

No. of 

Periods 

 

Topics / Sub - Topics 

 

Objectives 

 

Outcom

es 

 

References 

(Text Book, Journal…) 

Page Nos.: ____to ____ 

1 3 Transducers, Classification, 

LVDT 

Obj;- 1,2,3,4 

 

Out;- 

1,2,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 935 to 942 Page No 

1001 to 1006  

2 3  RLC Transducers Obj;- 1,2,3,4 

 

Out;- 

1,2,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1001 to 1006  

3 3  ,Strain Gauge, Gauge Factor Obj;- 1,2,3,4 

 

Out;- 

1,2,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 964 to 974 

 

4 3 Thermistors, Thermocouples, 

Synchro  

Obj;- 1,2,3,4 

 

Out;- 

1,2,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 979 to 991 , Page 

No 573 to 578, Page No 1008 

to 1012  

5 3 Photo Voltaic Transducers & 

Piezoelectric Transducers 

Obj;- 1,2,3,4 

 

Out;- 

1,2,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1046 to 1054 &Page 

No 1028 to 1037 



  

                                                Department of Electrical & Electronics Engineering 
 
 

6 2 Photo Conductive Transducers 

& Photo Diodes  

Obj;- 1,2,3,4 

 

Out;-1,3 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1046 to 1054 & 

Page No 1028 to 1037 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

Note:   1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED. 

 2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD 

 3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC. 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 
Academic Year                        :  22018-2019       

 

Semester                     :    I     UNIT NO.: ………5…………. 

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…………Course Code:..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………………………………..Dept.: …EEE……… 

Designation:  ASST.PROFESSOR 

 
 

Lesson 

No. 

No. of 

Periods 

 

Topics / Sub - Topics 

 

Objectives 

 

Outcomes 

 

References 

(Text Book, Journal…) 

Page Nos.: ____to ____ 

1 3 Introduction, Measurement of 

Displacement 

Obj;- 

1,2,3,4 

 
Out;-1,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1384 to 1403 & 

Page No 1354 to 1359 

2 3 Measurement of Velocity Obj;- 

1,2,3,4 

 

Out;-1,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1333 to 1336,  Page 

No 1333 to 1336& Page No 

1362 to 1365 

3 3 Measurement of RPM  Obj;- 

1,2,3,4 

 
Out;-1,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1367 to 1372 & 

Page No 1380 to 1382 

4 3 Measurement of Acceleration Obj;- 

1,2,3,4 

 
Out;-1,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1360 to 1362 & 

Page No 1403 to1412  

5 3 Measurement of Flow Obj;- 

1,2,3,4 

 
Out;-1,7 

A course in Electrical and 

Electronic Measurements and 

Instrumentation-

A.K.Shawney 

Page No 1360 to 1362 &Page 

No 1403 to1412  
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6 2 Revision  

 

 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

Note:   1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED. 

 2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD 

 3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC. 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year           :  2018-2019       

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………….……………Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………………….1&2…………….Duration of Lesson: ……...  90min………………. 

 

Lesson Title: Types of Torques, Ammeters & Voltmeters 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Understand types of Measuring  Instruments. 

 

2. Know types of Torques. 

  

3. PMMC working & Torque equation. 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER. 

TEACHING POINTS     : 

 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Introduction to Measuring Instruments, Torques & PMMC. 

 10min.: Doubts clarification and Review of the class. 

 

 

 

 

 

 

Assignment / Questions: Derive the equation for Deflection of PMMC. (Obj;- 1,2Out;-1,3 

 

         

     Signature of faculty 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
Academic Year                     2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………………..…………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……………….3,4&5…………….Duration of Lesson: …………… 90min………………. 

 

Lesson Title: Brief explanation of MI Instruments 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Determine PMMC as Ammeter & Voltmeter. 

 

2. Explain MI Instruments. 

  

3. Difference different between MI & PMMC. 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: MI Instruments and its Torque Derivation. 

 10min.: Doubts clarification and Review of the class. 

 

 

 

 

 

Assignment / Questions: Derive Deflecting Torque Equation of MI Instrument (Obj;- 1,2Out;-1,3) 

 

         

     Signature of faculty 

 
 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year  :  2018-2019        

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………..……………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………6&7…………….Duration of Lesson: …………….  90min………………. 

 

Lesson Title: MI Instrument 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Determine advantages of MI meter. 

 

2. Know working of Moving Iron Meter. 

  

3. Derive the Torque derivation of MI Instrument. 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Types of Powerfactor Meters & Electrodynamometer Wattmeter. 

 10min.: Doubts clarification and Review of the class. 

 

 

 

Assignment / Questions: Write a short notes on MI meters. (Obj;- 1,2Out;-1,3) 

 

         

     Signature of faculty 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019       

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………………….8&9…………….Duration of Lesson: …………….  90min………………. 

 

Lesson Title: Types of Powerfactor Meters, Measurement of Power 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

2. Determine different types of Power factor Meters. 

 

2. Know working of Electrodynamometer Wattmeter. 

  

3. Derive the Torque derivation of wattmeter. 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Types of Powerfactor Meters & Electrodynamometer Wattmeter. 

 10min.: Doubts clarification and Review of the class. 

 

 

Assignment / Questions: Write a short notes on Power factor meters. (Obj;- 1,2Out;-1,3) 

 

         

     Signature of faculty 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………..…………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……………….10&11…………….Duration of Lesson: ………..  90min………………. 

 

Lesson Title: Poly Phase Systems,  CT & PT 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1.Implement the Poly Phase Systems. 

 

2. Understand and explain the operation of CT & PT. 

 

3.explain the operation of  PT 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: General implementations Poly Phase Systems. 

 10min.: Doubts clarification and Review of the class. 

 

 

 

Assignment / Questions: Derive the Total Power Consumed by load is equal to Wattmeter reading in Poly 

Phase Systems. (Obj;- 1,2Out;-1,3) 

         

     Signature of faculty 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………………..…………..Dept.:…EEE…………. 

 

Designation  : ASST.PROFESSOR 
 

Lesson No: …………………….12…………….Duration of Lesson: …………… 90min………………. 

 

Lesson Title:Reactive Power. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain the operation  of  VAR Meters 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain VAR meters. 

 10min.: Doubts clarification and Review of the class. 

 

 

Assignment / Questions:Write about the VAR Meters(Obj;- 1,2Out;-1,3) 

 

         

     Signature of faculty 

 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………….….……………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….13&14…………….Duration of Lesson: …………… 90min………………. 

 

Lesson Title: DC Bridges. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Identify different Bridges. 

 

2. Discuss Bridges work. 

 

3. Determine the working Carey Foster Bridge 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain the working of DC Bridges. 

 10min.: Doubts clarification and Review of the class. 

 

 

Assignment / Questions: Explain about Wheat stone Bridge.. (Obj;- 2,4Out;-1,4) 

         

     Signature of faculty 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……….……………..…………….Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………….15,16 &17 …………….Duration of Lesson: ……………  90min ………………. 

 

Lesson Title: AC Bridges. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Identify different Bridges. 

 

2. Discuss Bridges work. 

 

3. Determine the working Desauty Bridge 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain the working of AC Bridges. 

 10min.: Doubts clarification and Review of the class. 

 

 

Assignment / Questions: Explain about Maxwell Inductance Bridge. (Obj;- 2,4Out;-1,4) 

         

     Signature of faculty 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………….………..…………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….18,19& 20…………….Duration of Lesson: …………… 90min ……………… 

 

Lesson Title: Induction type Energymeter 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Identify and explain Errors in Energymeter 

 

2. Explain the operation  of  Energymeter 

 

3. Derive Torque equation for Energymeter 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain Induction type Energymeter 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions:Write about the errors in Energymeter(Obj;- 1,3Out;-1,3) 

 

         

     Signature of faculty 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ….…………………….…………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……………….21,22 &23………….Duration of Lesson: ………… 135min ………………. 

 

Lesson Title: DC Potentiometers 

. 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain Applications of DC Potentiometers. 

 

2. Write a short notes on DC Potentiometers. 

 

TEACHING AIDS          :OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: AC Potentiometers. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions:Explian about DC Potentiometers (Obj;- 1,3,4 Out;-1,3) 

 

         

     Signature of faculty 

 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

 

 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………..………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………………24,25 &26 ……….Duration of Lesson: …………… 135min………………. 

 

Lesson Title:  AC Potentiometers applications 

. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain the working of  Polar type AC Potentiometers. 

 

2. Explain the working of Coordinate type AC Potentiometers.  

 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Classification, Working & Applications of AC Potentiometers. 

 10min.: Doubts clarification and Review of the class. 

Assignment / Questions: Explain indetail about applications of AC Potentiometers.(Obj;- 1,3,4Out;-1,3) 

         

     Signature of faculty 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………..………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………………27……….. ……….Duration of Lesson: …………… 90min………………. 

 

Lesson Title:  AC Potentiometers applications 

. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

1. Determine the applications of AC Potentiometers. 

 

TEACHING AIDS          : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Classification, Working & Applications of AC Potentiometers. 

 10min.: Doubts clarification and Review of the class. 

Assignment / Questions: Explain indetail about applications of AC Potentiometers.(Obj;- 1,3,4Out;-1,3) 

         

     Signature of faculty 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………………….Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR/ 
 

Lesson No: ……………….28&29…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: CRO  & CRT 

. 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain the working operation of CRO. 

 

2. Explain the significance of CRT.  

 

3. Determine the difference between CRO & CRT. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain the operation CRO & CRT. 

 10min.: Doubts clarification and Review of the class. 

 

 

 

Assignment / Questions: Explain the operation of CRO(Obj;- 1,2,3,4Out;-1,3,5) 

 

         

     Signature of faculty 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………..…..……………Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….30 & 31…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Measurement of Phase& Frequency,  

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

1. Explain the Measurement of Phase . 

 

3. Describe in brief about Measurement of frequency. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain the Measurement of Phase & Frequency 

 10min.: Doubts clarification and Review of the class. 

 

 

 

Assignment / Questions: Explain Phase & Frequency(Obj;- 1,2,3,4Out;-1,5) 

 

 

                Signature of faculty 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………..……………….………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………………32& 33…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Measurement of Phase Fequency, Sampling Oscilloscope & Digital Storage. 

. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Describe and analyze the operation Sampling Oscilloscope. 

 

2. Describe in brief about Digital Storage. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain the working operation of Sampling Oscilloscope and Digital Storage. 

 10min.: Doubts clarification and Review of the class. 

 

 

 

Assignment / Questions: Explain Sampling Oscilloscope    (Obj;- 1,2,3,4Out;-1,5) 

 

 

 

                Signature of faculty 

 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………………..…………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………34,35,36 & 37…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Digital Voltmetes. 

. 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Derive the relationship for deflection sensitivity of a CRT.  

2. What is RAMP type DVM. 

 

3. Discuss the operation of DVM. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  DVM 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / QuestionsClassify DVMs. (Obj;- 1,2,3,4Out;-1,6) 

 

 

 

         

     Signature of faculty 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………………………………..……..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……….38,39,40 & 41……………Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Digital Voltmetes. 

. 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1.Explain about advantages of DVM 

2. What Stair Case DVM 

 

3. Discuss the operation of Dual Slope DVM. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  DVM 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / QuestionsDisadvantages of DVMs. (Obj;- 1,2,3,4Out;-1,6) 

 

 

 

         

     Signature of faculty 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        : 2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………….……….Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….42,43 & 44……………Duration of Lesson: …………… 90min………………. 

 

Lesson Title: Digital Frequency & Phase Angle Meters 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain how a Digital Frequency works. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain about Digital Frequency & Phase Angle Meters. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions:. Explain the construction, principle of working of Digital Frequency Meter.(Obj;- 

1,2,3,4Out;-1,5) 

 

 

         

 Signature of faculty 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        : 2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………….……….Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……………….45 & 46………….Duration of Lesson: …………… 90min………………. 

 

Lesson Title: Digital Frequency & Phase Angle Meters 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1.Explain in detail about Phase Angle Meters 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain about Digital Frequency & Phase Angle Meters. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions:. Explain the construction, principle of working of Phase Angle Meter.(Obj;- 

1,2,3,4Out;-1,5) 

 

 

         

Signature of faculty 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        : 2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………………..……..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….47,48 & 49…………….Duration of Lesson: ………… 135min………………. 

 

Lesson Title: Transducers. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Classification of Transducers. 

 

2. LVDT operation. 

 

3. Explain in detail about Strain Gauge. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain about different types of Transducers. 

 10min.: Doubts clarification and Review of the class. 

Assignment / Questions:. Explain the construction, principle of working of Transducers.(Obj;- 1,2,3,4Out;-

1,2,7) 

 

     Signature of faculty 

 

 

         

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………………………Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………50,51 & 52…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: RLC Transducers 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain about working of  R Transducers. 

 

2. Explain about working of  L Transducers. 

 

3. Discuss about CTransducers. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  C Transducers. 

 10min.: Doubts clarification and Review of the class. 

Assignment / Questions: Explain the operation of  L Transducers (Obj;- 1,2,3,4Out;-1,2,7) 

 

         

     Signature of faculty 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………….……………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………….53,54,55 & 56…………….Duration of Lesson: ………… 135min………………. 

 

Lesson Title:Strain Gauge, Gauge Factor 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain about Strain Gauge 

 

2. Derive Guage Factor. 

 

3. Discuss about advantages of Strain Guage. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  Strain Guage. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain the operation of  Strain Guage(Obj;- 1,2,3,4Out;-1,2,7) 

 

 

         

     Signature of faculty 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….57,58 &59…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Thermistors & Thermocouples 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain about working of  Thermistors. 

 

2. Explain about working of  Thermocouples. 

 

3. Discuss about Piezoelectric Transducers. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  Thermistors & Thermocouples. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain the operation of  Thermocouple. (Obj;- 1,2,3,4Out;-1,2,7) 

 

         

     Signature of faculty 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………..………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……………….60 &61…………….Duration of Lesson: …………… 135min……………… 

 

Lesson Title: Photo Electric Transducers & Photo Diodes 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain indetail about a Photo Electric Transducers. 

 

2. Explain the operation of Photo Diode. 

 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  Photo Electric Transducers. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions:Explain the principle of working of PhotoElectric Transducers(Obj;- 1,2,3,4Out;-

1,2,7) 

 

 

         

     Signature of faculty 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019      

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………………….Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………………62 &63…………….Duration of Lesson: …………… 90min………………. 

 

Lesson Title: Photo Conductive Transducers & Photo Diodes 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

1. Explain indetail about a Photo Conductive Transducers. 

 

2. Explain the operation of Photo Diode. 

 

3. Differentiate Photo Diodes & Conductive Transducers. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 60 min.: Explain the working operation of  Photo Conductive Diode. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions:Explain the principle of working of photo  Diode (Obj;- 1,2,3,4Out;-1,2,7) 

 

         

Signature of faculty  



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………………………….Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ……………64,65 & 66…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Measurement of Displacement. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

1. Discuss about measurement of Displacement. 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain Measurement of Displacement. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain about Measurement of Displacement(Obj;- 1,2,3,4Out;-1,7) 

 

 

 

         

     Signature of faculty 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………..………………Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………….67,68 & 69…………….Duration of Lesson: ………… 135min………………. 

 

Lesson Title: Measurement of  Velocity. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

1. Discuss about measurement of Velocity  

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain Measurement of Velocity. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain about Measurement of Velocity(Obj;- 1,2,3,4Out;-1,7) 

 

 

 

         

     Signature of faculty 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………..…………………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………….70,71,72 &73………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Measurement of  RPM. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

2. Discuss about measurement of RPM 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain Measurement of RPM. 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain about Measurement of RPM(Obj;- 1,2,3,4Out;-1,7) 

 

 

         

     Signature of faculty 

 

 

 

 

 



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………………..……………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: ………….74,75,76 &77………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Measurement of Acceleration. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

1. Discuss about measurement of Acceleration 

 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain Measurement of Acceleration 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain about Measurement of Acceleration (Obj;- 1,2,3,4Out;-1,7) 

 

 

         

     Signature of faculty 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

LESSON PLAN 
 

Academic Year                        :  2018-2019     

 

Semester                                       :    I  

 

Name of the Program: B.Tech ………………..Electrical…Year: ………III..………....Section: A&B 

 

Course/Subject: ……………Electrical Measurements & Instrumentation……………..…………….. 

 

Name of the Faculty: ……U.Vijaya Laxmi ………..…………………………..Dept.:…EEE…………. 

 

Designation  :  ASST.PROFESSOR 
 

Lesson No: …………78, 79 & 80…………….Duration of Lesson: …………… 135min………………. 

 

Lesson Title: Measurement of Flow. 

 

INSTRUCTIONAL/LESSON OBJECTIVES: 

 

On completion of this lesson the student shall be able to: 

 

 

1.Discuss about measurement of Flow 

TEACHING AIDS          : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER 

TEACHING POINTS     : 

 5 min.: Taking attendance 

 15 min.: Re collecting the contents of previous class. 

 90 min.: Explain Measurement of Flow 

 10min.: Doubts clarification and Review of the class. 

 

Assignment / Questions: Explain about Measurement of Flow (Obj;- 1,2,3,4Out;-1,2,7) 

 

 

         

     Signature of faculty 

 

 

 

  



  

                                                Department of Electrical & Electronics Engineering 
 
 

ASSIGNMENT SHEET – 1 
 

Academic Year                        :  2018-2019     

 

Semester                     :    I      

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code: ..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi ……………….………………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 

 

This Assignment corresponds to Unit No. / Lesson ………………1………………………….  

             

Q1. Explain about different types of Torques. 

 

Q2. Derive Deflecting Torque Equation of MI Instrument. 
 

Q3. Write a Short Notes on Power Factor Meters. 

 

 

Objective Nos.: ……………………1,2…………………………………………………………. 

 

 

Outcome Nos.: ……………………1,3……………………………………………………………. 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

 

 

 

 

 

 

ASSIGNMENT SHEET – 2 



  

                                                Department of Electrical & Electronics Engineering 
 
 

 

Academic Year                        :  2018-2019      

 

Semester                     :    I      

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code: ..GR15A3017.. 

 

Name of the Faculty: ……U.Vijaya Laxmi …………………..……………..Dept.: …EEE……… 

 

Designation:  ASST.PROFESSOR 

 

This Assignment corresponds to Unit No. / Lesson ………………2………………………….  

             

Q1.Explain about Maxwell Inductance & Maxwell Inductance and Capacitance Bridge. 

 

Q2. Derive Torque Equation of Energy Meter. 

 

Q3. Write about applications of AC Potentiometers. 

 

Objective Nos.: …………………………1,2,3,4………………………………………………………. 

 

 

Outcome Nos.: ……………………1,3,5,6…………………………………………………………. 

 

 

Signature of HOD        Signature of faculty 

 

Date:          Date: 

 

 

 

 

 

 

 

 

ASSIGNMENT SHEET – 3 
 



  

                                                Department of Electrical & Electronics Engineering 
 
 

Academic Year                        :  2018-2019       

 

Semester                     :    I      

 

Name of the Program: B.Tech……..…Electrical……..… Year: ……III……….. Section: A&B 

 

Course/Subject: …Electrical Measurements & Instrumentation…Course Code: ..GR15A3017.. 
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Q1. Derive the relationship for deflection sensitivity of a CRT.  

Q2. What are Lissajous Patterns. How can they be created. Explain 

Q3. Explain a) Sampling Oscilloscope    b) CRO probes 
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Q1. Explain the construction, principle of working of LVDT. 

Q2.  Explain the principle of working of photo voltaic cell and explain why it is useful for space 

applications. 

Q3.Explain the construction and operation of Pirani Guage used for the low pressure measurement. 
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Q1.Describe the Construction & Working principle of Electromagnetic Flow Meter with advantages & 

disadvantages. 

Q2. Explain the Flow direction measurement using Hot Wire Anemometer. Give a neat sketch. 

 

Q3. Explain Displacement  Measurement. 
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Q1. A PMMC instrument has a coil of dimensions 10mmX8mm. The flux density in the air gap is 0.15 

Wb/m
2
. If the coil is wound for 100 turns, carrying a current of 5mA then calculate the deflecting torque. 

Calculate the deflection if the spring constant is 0.2 X 10
-6 

Nm/degree. 

 
Q2. A moving coil ammeter has fixed shunt of 0.01 Ohm. With a coil resistance of 750 Ohm and a 

voltage drop of 400mV across it, the full scale deflection is obtained. 

a) Calculate the current through shunt. 

b) Calculate the resistance of meter to give full scale deflection if the shunted current is 50A. 

 

Q3.  Design a multirange d.c. milliammeter with a basic meter having a resistance 75 Ohm and full scale 

deflection for the current of 2mA. The required ranges are 0-10mA, 0-50mA and 0-100mA. 
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Q1.The wheatstone bridge is shown in the figure below. The galvanometer has a current sensitivity of 12 mm/µA. 

the internal resistance of galvanometer is 200 Ohm. Calculate the deflection of the galvanometer caused due to 5 

Ohm unbalance in the arm BD. 

 

 

 
 

 
Q2. The four arms of the Wheatstone bridge have the following resistances, AB =1000Ω, BC = 1000Ω, 

CD = 120Ω, DA =120Ω. The bridge is used for strain measurement and supplied from 5 V ideal battery. 

The galvanometer has sensitivity of 1mm/µA with internal resistance of 200Ω. Determine the deflection of 

the galvanometer if arm DA increase to 121Ω and arm CD decreases to 119Ω.  

 

Q3.  Two wattmeters connected to measure the input to a balanced 3Φ circuit indicate 2000W and 500W 

respectively. Find the power factor of the circuit when 

i) When both readings are positive. 

ii) When the latter is obtained after reversing the connection to the current coil of one instrument. 

 

 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 

mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
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Q1. Derive the relationship for deflection sensitivity of a CRT.  

 
Q2. What are Lissajous Patterns. How can they be created. Explain 

Q3. Explain a) Sampling Oscilloscope    b) CRO probes 

 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 

mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
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Q1. Explain the construction, principle of working of LVDT. 

Q2.  Explain the principle of working of photo voltaic cell and explain why it is useful for space 

applications. 

Q3.Explain the construction and operation of Pirani Guage used for the low pressure measurement. 

            

Please write the Questions / Problems / Exercises which you would like to give to the students and also 

mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
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Q1.Describe the Construction & Working principle of Electromagnetic Flow Meter with advantages & 

disadvantages. 

Q2. Explain the Flow direction measurement using Hot Wire Anemometer. Give a neat sketch. 

 

Q3. Explain Vaccum Measurement. 

 

            

Please write the Questions / Problems / Exercises which you would like to give to the students and also 

mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
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1. TARGET: 

 

  A) Percentage for pass: 40% 

 

  b) Percentage of class: 85% 

 

2. COURSE PLAN& CONTENT DELIVERY: 

 

 OHP presentation of the Lectures 

 

 Solving exercise problems 

 

 Model questions 
 

3. METHOD OF EVALUATION 

 

 

    3.1   Continuous Assessment Examinations (CAE-I, CAE-II) 

 

    3.2   Assignments 

 

    3.3   Seminars 

 

    3.4   Quiz 

 

    3.5   Semester/End Examination 
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CO Cognitive Learning Level 

 1 2 3 4 5 6 

1     X  

2 X      

3  X     

4     X  

5   X    

6   X    

7   X    

Cognitive Learning Levels: 

CLL1: Remembering 

CLL2: Understanding 

CLL3: Applying 

CLL4: Analyzing 

CLL5: Evaluating 

CLL6: Creating 
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MAPPIN GS  

1. Program Educational Objectives (PEOs) – Vision/Mission Matrix (Indicate the relationships 

by mark “X”) 

 

 

 

 

 

 

 

2. Program Educational Objectives(PEOs)-Program Outcomes(POs) Relationship 

Matrix (Indicate the relationships by mark “X”) 

 

 

P-Outcomes 

 

PEOs 

a b c d e f g h i j k l 
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The Capacitive transducers shown in the figures (a) & (b) above uses air as dielectric while the transducer 

shown in (c) uses solid dielectric. When the inner conductor is moved inside outer conductor due to the 

displacement applied to the inner conductor due to the displacement applied to the inner conductor, the 

capacitance changes. Such capacitive transducer with two concentric hollow cylinders is as shown in the 

figure (b). In other two types, out of two plates one is fixed while other is movable, to the movable plate. 



With the displacement movable plate moves and so the distance of separation between two plates varies 

and thus in turn capacitance value also varies. 

 

 

In this case two gratings are used. One is kept fixed while the displacement is given to the 

other movable grating. The alternating transparent and opaque lines are present on the gratings. 



The alternating transparent and opaque lines are present on the gratings. The opaque lined grating 

provides dark Moire fringes. The transverse movement of one movable grating with respect to the 

other fixed grating gives rise to up and down movement of fringes. Thus, the count of the fringes 

as the gratings are moved provides measurement of displacement. In this sensor, the sensitivity is 

more as the fringe counting is independent of instabilities within the system. However, the 

mechanical vibrations affect the accuracy of measurement. There is main disadvantage of this 

system such as the count may be lost if the optical power to the sensor is interrupted. 

Optical Encoders for Linear and Rotary Displacement 

A typical sector may be designed with a pattern of alternate or may be randomly placed opaque 

and transparent areas. Alight source and photo sensor working as a detector, both are placed on 

the two sides of the sector. Then the displacement is applied to the sector. This changes the amount 

of light falling on the photo electric sensor because of opaque and transparent areas on the sector. 

The pattern of illuminated sensor is then carried to the location of sector. These gives clear true 

digital readout. As there are no mechanical contracts, the wear and tear and alignment problems 

are not present. 

These encoders converts linear or the angular position of shaft into corresponding digital signal. 

Here mechanical motion acts as a analog signal, thus it acts as a analog to digital converter. These 

encoders are known as special encoders. 

There are basic two types of special encoders. The encoder that is used to convert or encode the 

mechanical motion or position along straight line is called as linear position or displacement 

encoder. The encoder that provides the conversion of rotating shaft position into digital signal is 

called as shaft encoder or rotary encoder. Th angular velocity encoder is called as a tachometer 

while linear encoder is called as a linear velocity transducer (LVT). 



















 

 

 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 

 



 

 

Flow Measurement 

In many process industries, measurement of flow is an important aspect. Depending on the quantity 

flowing such as solid, liquid, gaseous, appropriate method of flow rate measurement is used. In case of 

solids, rate of mass flow is measured while in the case of liquids and gases flow is usually measured in 

terms of volume flow rated. 

 

 



 



 

 



 

 



 

 

 



 



 

 



 

 



 

 

 



















 

















 



 









 











 

 Multiplying R on Both sides 

 



 





































 



Types of Torques 
Deflecting Torque

Controlling Torque

a) Spring Control

b) Gravity Control 

 Damping Torque

a) Air Friction Damping

b) Fluid Friction Damping

c) Eddy Current Damping



Spring Control



Gravity Control



Damping Torque



Air Friction Damping



Fluid Friction Damping



Eddy Current Damping









PMMC as Ammeter



PMMC as Voltmeter













Power Factor Meter

• Electrodynamometer Type

• Moving Iron Type

Rotating Field Type

Alternating Field Type(Nalder Lipman Type)









Alternating Field Type Moving Iron PF 
meter



Measurement of Power







Three-Wattmeter Method of Three 
Phase Power Measurement



Three-Wattmeter Method of Three 
Phase Power Measurement

V1

V2 V3

I1

I2

I3



Two Wattmeter Method of Power 
Measurement



Two Wattmeter Method in Delta Connection



One Wattmeter Method



VAR Meters









Current Transformer



Current Transformer



Current Transformer



Current Transformer



Current Transformer



Potential Transformer



Potential Transformer



Potential Transformer



Potential Transformer



Potential Transformer



Measurement of Energy



Single Phase Energy Meter



Working of Energy Meter





3 Phase Energy Meter



Potentiometers



DC Crompton’s Potentiometer





Polar Potentiometer



Standardization



Gall-Tinsley Potentiometer



Gall -Tinsley





Calibration of Ammeter

Calibration of Voltmeter



Calibration of Wattmeter



Measurement of Resistance

Measurement of Power





Measurement of Resistance
 Low Resistance

Ammeter –Voltmeter Method
Kelvin Double Bridge
Potentiometer Method
Ducter Method

Medium Resistance
Ammeter-Voltmeter Method
Wheatstone Bridge
Carey Foster Bridge
Ohmmeter
Substitution Method



Measurement of Resistance

 High Resistance

Direct Deflection Method

Loss of Charge Method

Megohm Bridge

Meggar



DC Bridges









Measurement of Inductance

Maxwell’s Inductance Bridge

Maxwell’s Inductance & Capacitance Bridge

Hay’s Bridge

Anderson’s Bridge

Owen’s Bridge



Measurement of Capacitance

Desauty’s Bridge

Schering Bridge

Wein’s Bridge



AC Bridges
Maxwell Inductance Bridge



Maxwell Inductance & Capacitance 
Bridge



Desauty Bridge



Modified Desauty Bridge



Low Voltage Schering Bridge



High Voltage Schering Bridge



Cathode ray tube



Electrostatic Focusing





Electrostatic Deflection

The loss of potential energy (P E) when the electron moves 
from cathode to accelerating anode

The gain in kinetic energy (K B) by an electron



Equating the two energies, we have

This is the velocity of the electron in the X direction when it
entering the deflecting plates.
The velocity in the X direction remains the same throughout the
passage of electrons through the deflecting plates as there is no
force acting in this direction.
The electric field intensity in the Y direction

Force acting on an electron in Y direction

Suppose ay is the acceleration of the electron in Y direction
therefore



As there is no initial velocity m the Y direction the displacement y 
at any instant t  in the Y direction is

As the velocity in X direction is constant, the displacement in X 
direction is given by

Substituting the above value of t in Eqn. y, we have:

This is the equation of a parabola.
The slope at any point (x, y) is

Putting x = ld in above equation, we get the value of tan θ.



After leaving the deflection plates, the electrons travel in a
straight line.
The straight line of travel of electrons is tangent to the parabola
at x = ld and this tangent intersects the X-axis at point 0’.
The location is given by:

The apparent origin is thus at the centre of deflection plates. The
deflection D on the screen is given by:

Substituting the value in the above equation, we get



Deflection Sensitivity. The deflection sensitivity of a CRT is
defined as the deflection of the screen per unit deflection
voltage.

The Deflection Factor of a CRT is defined as the reciprocal of
sensitivity.



Basic Block Diagram of C.R.O





Observation of waveform on CRO



Measurement of Phase & Frequency (Lissajous Patterns)



Patterns with two equal voltages of same frequency & phase shift of Ф





SinФ= Y1/Y2  or X1/X2



Lissajous’ Figures 

Same amplitude but different frequencies

http://members.nbci.com/Surendranth/Lissajous/Lissajous.html








Digital Volt Meters



Classification of DVM’s
Non-Integrating Type

o Potentiometric Type 

Servo Potentiometric Type

Successive Approximation Type

Null Balance Type

o Ramp Type

Linear Type                   Staircase Type

Integrating Type

Voltage to Frequency converter Type

Potentiometric Type

Dual Slope Integrating Type



Successive Approximation type DVM



Advantages

Disadvantages



Ramp type



Block Diagram of Ramp type DVM



Advantages

Disadvantages



Stair case Ramp Type



Advantages

Disadvantages



Dual Slope Integration Type DVM









Frequency Measurement



Phase Meter



Transducers



Block Diagram of Transducers

Transducer physical quantity                            electrical Signal
Transduction Signal one form to another
Sensor  produces a measurable response to a change in a physical condition



Classification

• Electrical 

Active & Passive Transducers

Analog & Digital Transducers

Primary & Secondary Transducers

Transducer & Inverse Transducers

Based on Transduction Principle

• Mechanical 



Active Transducers

Passive Transducers



Based on Transduction Principle

• Capacitive Transduction

• Electromagnetic Transduction

• Inductive Transduction 

• Piezoelectric Transduction

• Photovoltaic Transduction

• Photoconductive Transduction



Resistive Transducers



Inductive Transducers

Variation of Self inductance of coil

 Change in no.of turns

 Change in reluctance

 Change in permeability

Variation of Mutual Inductance of coil

Production of eddy currents



Variation of Self inductance of coil

• Change in No.of turns

• Change in reluctance

• Change in permeability







Transducer based on mutual 
inductance variation



Capacitive Transducers



Capacitive Transducers based on Change in Distance Between plates



Capacitive Transducers based on Change in Area Between plates



Capacitive Transducer based on change in dielectric

Capacitive Level Meter



Strain Gauge-Gauge Factor



Resistance Wire Strain Gauges



Thermistors



Thermocouple



Piezo electric Transducers



Piezo electric Transducers



Photo Electric Transducers



Photo Conductive Transducers



Photo Voltaic Transducers



Measurement of Displacement

Translational Displacement

• Resistive Potentiometer Translational Displacement 
Transducer

• LVDT

• Variable Inductance Translational Displacement 
Transducers

• Variable Capacitance Displacement Transducers

Rotational Displacement

• Optical Encoders for Linear and Rotary Displacement









Velocity Transducers
• Linear Velocity Transducers

Moving Coil Type Velocity Transducer

Moving MGNET Type Velocity Transducer

• Angular Velocity

D.C Tachometer Generator or D.C Tachogenerator

A.C tachometer Generator or A.C Tachogenerator

Eddy Current Tachometer

Drag Cup Rotor A.C Tachometer Generator









Digital Methods for Measuremet of Angular 
Velocity

• Photo electric Tachometer

• Toothed rotor variable reluctance tachometer-inductive type 
tachometer
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Note: Answer any three questions. All questions carry equal marks. 

1 Calculate the Deflection angle for MI Instruments [CO1] 

2 Summarize construction, working and Torque equation for Induction type Energy meter [CO3] 

3 Conclude the working of Coordinate type AC Potentiometer[CO3] 

 

4 a. Design a multi-range D.C milli ammeter using a basic movement with an internal 

resistance RM= 50 ohms & a full scale deflection current IM = 1mA. The range required 

are 0-10mA; 0-50mA; 0-100mA & 0-500mA [CO2] 

b. The arms of an A.C Maxwell bridge are arranged as follows : AB is an non inductive 

resistance of 1000 ohms in parallel with a capacitor of capacitance 0.5micro farad, BC 

is a non-inductive resistance of 600 ohms CD is an inductive impedance (unknown) and 

DA is a non inductive resistance of 400 ohms. If balance is obtained under these 

conditions, find the value of the resistance and the inductance of the branch CD [CO4] 
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1. The following is not essential for the working of an indicating instrument  

(a) Deflecting torque    (b) Braking torque    (c) Damping torque    (d) Controlling torque      [    ] 

2. In a single-phase power factor meter, controlling torque is  

(a) Provided by spring control                                                        (b) Provided by gravity control  

(c) Provided by stiffness of suspension                                         (d) Not required                        [    ] 

3. The dielectric loss of a capacitor can be measured by which one of the following? 

 (a) Wien bridge          (b) Owen bridge      (c) Schering bridge        (d) Maxwell bridge              [    ] 

4. Which of the following devices should be used for accurate measurement of low D.C. voltage? 

 (a) Small range moving coil voltmeter                        (b) D.C. potentiometer 

 (c) Small range thermocouple voltmeter                    (d) None of the above                               [    ] 

5. How can a milli-ammeter be used as a voltmeter?  

(a) By connecting a low resistance in parallel with the instrument 

 (b) By connecting a high resistance in parallel with the instrument  

(c) By connecting a low resistance in series with the instrument  

(d) By connecting a high resistance in series with the instrument                                               [    ] 

6.  A moving coil ammeter has full scale deflection of 50 μA and coil of resistance 1000 Ω the value of shunt 
resistance to extend the range to 1 A is ________________ Ω. 

7. An analog ammeter is an _____________________ instrument. 

8. A ______________ device prevents the oscillation of the moving system and enables the later to reach its     

    final position quickly. 

9. Standardization of AC potentiometers is done by applying ________________ voltages. 

10. Electro Dynamometer type PF meter has___________ fixed coils & ______moving coils. 
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2)Generalize working of a CRT with a neat diagram. [CO5] 

3) Summarize Photoelectric Transducers. [CO7] 

4)  Illustrate Flow Transducers.[CO7] 
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1. An inverse transducer is a device which converts                    (  ) 

a) An electrical quantity into a non-electrical quantity 

b) Electrical quantity into mechanical quantity 

c) Electrical energy into thermal energy 

d) Electrical energy into light energy 

2. A strain gauge is a passive transducer and is employed for converting ( ) 

a) Mechanical displacement into a change of resistance 

b) Pressure into a change of resistance 

c) Force into a displacement 

d) Pressure into displacement 

3. S1: Transducer is a device which converts physical into electrical quantity ( ) 

S2: Transducer is also called as sensor. 

a) S1 is true & S2 is false 

b) S2 is true & S1 is false 

c) Both S1 & S2 are true 

d) Both S1 & S2 are false 

4. The principle of operation of LVDT is based on the variation of  ( ) 

a) Self-inductance 

b) Mutual inductance 

c) Reluctance 

d) Permanence 

5. Materials used for piezo-electric effect are                      ( ) 

a) Quartz 

b) Rochelle Salts 

c) Tourmaline 

d) All 

6. Thermistor is used for measurement of ____________________ 

7. Piezo-electric transducers are________________________ transducers. 

8. ____________________________ and _______________________ are analog 

methods for Angular Velocity 

9. The transducers that converts the input signal into the output signal, which is a 

continuous function of time is known as ___________ transducer 

10. LVDT stands for________________________ 
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III B.Tech I Semester Supplimentary Examinations, May/Jun 2009
ELECTRICAL MEASUREMENTS

(Electrical & Electronic Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) Compare between spring and gravity control methods.

(b) The deflecting torque of an ammeter varies as the square of the current passing
through it. If a current of 5 amps produces a deflection of 90 degrees, what
will be the deflection for a current of 10 amps when the instrument is

i. Spring controlled

ii. Gravity controlled

[8+8]

2. (a) Draw and explain the equivalent circuit and phasor diagram of current trans-
former.

(b) A 1000/5A current transformer, bar primary type, has the loss component of
exciting current equal to 0.7% of the primary current. Find the ratio error

i. when turn ratio is equal to nominal ratio

ii. when the secondary turn is reduced by 0.5%. [8+8]

3. (a) With a neat figure, explain the construction and working principle of electrical
resonance frequency meter.

(b) Explain the working of single phase dynamometer type power factor meter.

[8+8]

4. (a) What is energy meter testing? Explain phantom load testing.

(b) A 220, 5A, d.c.energymeter is tested at its marked ratings. The resistance of
the pressure circuit is 8800 ohm and that of current coil is 0.1 ohm. Calcu-
late the power consumed when testing the meter with phantom loading with
current circuit excited by a 6 volts battery. [8+8]

5. A current of 10A, at frequency of 50 Hz, was passed through the primary of a mutual
inductor having a negligible phase defect, the voltage of primary and secondary
terminals were measured on a co-ordinate potentiometer and are given below:
With secondary open circuited; secondary voltage=-2.72+J1.57 volts,
Primary voltage=-0.211+J0.352 volts.
With secondary short-circuited: primary voltage=-0.051+J0.329 volts.
The phase primary current relative to the potentiometer current was same in both
the tests. Determine the resistances and self-inductances of the two windings. Find
also the mutual inductance. [16]
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6. (a) Describe any one method of measuring a very high value of resistance.

(b) A lissajous pattern on the oscillascope is stationary and has 6 vertical max-
imum values and 5 horizontal maximum values. The frequency of horizontal
Input is 1500Hz. Determine the frequency of vertical Input. [8+8]

7. Describe how an unknown capacitance can be measured with the help of D’sautys
bridge. What are the limitations of the bridge and how are they overcome by using
a modified form of D’stautys bridge. [16]

8. (a) Explain the Double bar method of measuring the flux density of iron specimen.

(b) A solenoid is 60cm long and 2.5cm in diameter,it is uniformly wound with 600
turns of wire. Find the magnetic field strength at the centre of the solenoid
when carrying a current of 2amp. If the secondary coil is wound round the
central part of solenoid, calculate the flux passing through it . [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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II B.Tech I Semester Supplementary Examinations, May 2005
ELECTRICAL AND ELECTRONICS MEASUREMENTS

( Common to Electronics & Instrumentation Engineering and Electronics &
Control Engineering)

Time: 3 hours Max Marks: 70
Answer any FIVE Questions

All Questions carry equal marks
⋆ ⋆ ⋆ ⋆ ⋆

1. Derive the expression for Rh in shunt type ohm-meter. Also prove with an example
its suitability for very low resistance measurement.

2. With the help of a neat sketch and circuit connections for a single phase crossed
coil, describe the working of polarized-vane power factor meter.

3. (a) Explain a ramp type digital volt meter using voltage to time conversion prin-
ciple.

(b) A dual slope integrating type of A/D converter has an integrating capacitor
of
0.1 µF and a resistance of 100 KΩ if the reference voltage is 2 volt and the
output of the integrator is no to exceed 10 volts, what is the max time the
reference voltage can be integrated.

4. (a) What are the constituent elements of a Digital Multimeter?

(b) For measuring small values of capacitance, a 60 MHz source is to be used in
a capacitance meter. What value of series resistance is required if the phase
shift is to be kept below 5.7deg for full scale capacitance reading of 1,10, and
100 PF.

5. (a) Explain the working operation of differential deflection amplifier for an oscil-
loscope.

(b) Give the specifications of CRO.

6. (a) Explain the working operation of a storage CRT with multiple targets and
two electron guns with secondary emission curves.

(b) With neat figure, explain schematic view of a bitable storage tube.

7. (a) Explain the term Capability of a ’phase lock’ connected with function gener-
ator.

(b) Explain briefly about various types of signal generators.

(c) What is the necessity to have TTL output on a signal generator and a fre-
quency counter?

8. (a) Explain with the help of a block diagram how the period can be measured?

(b) What is meant by time base error and explain a calibration method to improve
the accuracy of it.
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⋆ ⋆ ⋆ ⋆ ⋆
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III B.Tech I Semester Supplementary Examinations, April/May 2005
ELECTRICAL MEASUREMENTS

(Electrical & Electronic Engineering)
Time: 3 hours Max Marks: 70

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) How does errors due to magnetic field and frequency are compensated in mov-
ing iron instruments.

(b) The coil of a 300 Volt of a moving iron voltmeter has a resistance of 500 ohm
and an inductance of 0.8 H. The instrument reads correctly at 50 Hz AC supply
and takes 100 milli amps at full-scale deflection. What is the percentage error
in the instrument reading when it is connected to 200 Volt DC supply.

2. Explain the working of a 3 phase dynamometer wattmeter. Describe how mutual
effects between the two elements of the wattmeter are eliminated.

3. (a) Describe with a diagram the construction and working of a ROTATING COIL
TYPE SINGLE PHASE power factor meter ?

(b) What is the need for the use of a Synchroscope in power station.? Explain with
a diagram the construction and working of a Moving iron type synchroscope
?

4. (a) Explain the construction and working of a single phase energymeter.

(b) What are the adjustments to be done in Single phase induction energymeter
so that the meter reads correctly?

5. Explain in detail, the construction and working principle of a vibration galvanome-
ter.

6. A Kelvin Double bridge has each of the ratio arms P = Q = p = q = 1000Ω. The
emf of the battery is 100V and a resistance of 5Ω is included in the battery circuit.
The galvanometer has a resistance of 500Ω and the resistance of the link connecting
the unknown resistance to the standard resistance may be neglected. The bridge
is balanced when the standard resistance S = 0.001Ω.

(a) Determine the value of unknown resistance.

(b) Determine the current (approximate value) through the unknown resistance
R at balance.

(c) Determine the deflection of the galvanometer when the unknown resistance,
R, is changed by 0.1 percent from its value at balance. The galvanometer has
a sensitivity of 200mm/µA.

7. (a) Obtain the balanced condition of Andersons bridge in measurement of induc-
tance.
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(b) The four impedances of an a.c. bridge are Z1 = 4006 50Ω, Z2 = 2006 40Ω, Z3 =
800 6 − 50Ω and Z4 = 4006 20Ω one end of Z1 is connected to one end of Z2.
Other end of Z2 is connected to one end of Z3, other end of Z3 is connected
one end of Z4. Find under what conditions this bridge is balanced.

8. (a) Explain the Double bar method of measuring the flux density of iron specimen.

(b) A solenoid is 60cm long and 2.5cm in diameter,it is uniformly wound with 600
turns of wire. Find the magnetic field strength at the centre of the solenoid
when carrying a current of 2amp. If the secondary coil is wound round the
central part of solenoid, calculate the flux passing through it .

⋆ ⋆ ⋆ ⋆ ⋆
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II B.Tech Supplimentary Examinations, Aug/Sep 2008
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(Electronics & Control Engineering)
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Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) How is the current range of a PMMC instrument extended with the help of
shunts?

(b) Explain a method of reducing errors due to temperature changes in the shunt
connected instruments with a suitable example. [8+8]

2. (a) Explain how an electrodynamometer type of instrument is able to measure
the true r.m.s value of a voltage (or) current irrespective of its wave form.

(b) What are the advantages and dis-advantages of electrodynamometer type of
instruments? [8+8]

3. (a) Explain the principle of operation of 1-φ induction type energy meter with a
neat circuit diagram.

(b) The meter constant of a 230V, 10A watt hour meter is 1800 revolutions per
Kwh. The meter is tested at half load and rated voltage and unity power
factor. The meter is found to make 80 revolutions in 138 sec. Determine the
meter error at half load? [10+6]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. (a) What is phase meter? Mention its type. Discuss the merits and demerits of
it.

(b) With a neat sketch explain the operation of digital phase meter. [8+8]

6. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

7. (a) Explain how sine wave is generated from signal generator? Draw the circuit
and explain its working.

(b) Explain how square and triangular wave is generated from signal generator?
Draw the circuit and explain its working. [8+8]

8. (a) List the different measurement errors and discuss in brief.
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(b) Draw the block diagram of a frequency counter and explain its operation using
appropriate wave forms. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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(Electronics & Control Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) Give the general requirements for the construction of shunts?

(b) Explain the working of a universal shunt used for multirange Ammeters. De-
rive expressions for resistances of different sections of a universal shunt used
for a 3 range ammeter. [6+10]

2. Explain the construction and working of a shunt type ohmmeter. Write down
its design equations. Why are series type ohmmeters preferred over shunt type
ohmmeters? [16]

3. (a) Define the following terms as used for instrument transformers.

i. Transformation ratio

ii. Nominal ratio

iii. Turns ratio

iv. Ratio correction factor and

v. Burden.

(b) State the advantages and dis-advantages of instrument-transformers. [10+6]

4. (a) Explain how Successive approximation DVM performance is better than other
DVM’s.

(b) Compare the performance characteristics of different types of DVMs. [8+8]

5. Draw the basic blocks of RF vector impedance meter. Explain the functions of
each block. Also give the specifications of the above meter. [16]

6. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

7. Describe the circuits and working principle of wave analyzer used for radio frequency
and also in Megahertz’s ranges. Give the specification and mention the advantages
and disadvantages of it. [16]

8. (a) List the different measurement errors and discuss in brief.

(b) Draw the block diagram of a frequency counter and explain its operation using
appropriate wave forms. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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II B.Tech Supplimentary Examinations, Aug/Sep 2008
ELECTRICAL AND ELECTRONIC MEASUREMENTS

(Electronics & Control Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks
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1. (a) Explain the constructional details of PMMC instruments with a neat sketch.

(b) Explain different errors of PMMC instruments. [10+6]

2. A series type of ohmmeter uses a 50Ω basic movement requiring a full scale current
of 1mA. The internal battery voltage is 3V. The desired scale marking for half scale
deflection is 2,000Ω. Calculate

(a) the values of R1 and R2.

(b) the maximum value of R2 to compensate for a 10% drop in battery voltage.

(c) the scale error at the half scale mark (2,000Ω ) when R2 is set as in (ii). [16]

3. (a) Explain the following in an 1-φ induction type energy meter?

i. Driving system

ii. Moving system.

iii. Braking system and

iv. Registering mechanism.

(b) A 50A, 230V meter on full load test makes 61 revolution in 37 sec. If the
normal disc speed is 520 revolution per Kwh, find the percentage error?[12+4]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. (a) What is phase meter? Mention its type. Discuss the merits and demerits of
it.

(b) With a neat sketch explain the operation of digital phase meter. [8+8]

6. (a) What are the precautions to be taken while using a sampling oscilloscope.

(b) What is the velocity of the electrons that have been accelerated through a
potential of 100V.

(c) Mention the applications of CRO. [6+5+5]

7. (a) Discuss in detail about Audio frequency wave generator.
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(b) What are the precautionary measures to be considered in a signal generator?
Explain how they can be achieved. [9+7]

8. (a) Justify what minimum gate is required for a frequency counter capable of
measuring an unknown frequency, to within 10Hz by measuring frequency
rather than period?

(b) What is meant by time base error and explain a calibration method to improve
the accuracy of it? [16]

⋆ ⋆ ⋆ ⋆ ⋆
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II B.Tech Supplimentary Examinations, Aug/Sep 2008
ELECTRICAL AND ELECTRONIC MEASUREMENTS

(Electronics & Control Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) State the causes of change of accuracy in PMMC instruments?

(b) The resistance of a moving coil voltmeter is 12,000 Ω. The moving coil has
100 turns and 4 cm long and 3 cm wide. The fluxdensity in the air gap is
6 × 10−2 wb/m2. find the deflection produced by 300 V if the spring control
gives a deflection of one degree for a torque of 25× 10−7 N-m. [8+8]

2. (a) Explain the principle of operation of thermoelectric instruments?

(b) Give the constructional details of thermoelectric instruments. [8+8]

3. Explain the construction and working of a 3-phase electrodynamometer type of
power factor meter. [16]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. (a) Compute the Self capacitance of a coil when the following measurements are
made at f1=2MHz the tuning capacitor is set at 450pF. When the frequency
is increased to 5MHz, the tuning capacitor is tuned to 60pF.

(b) What are the advantages of Q-meter over other meters. [10+6]

6. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

7. (a) What is distortion factor? Derive formula for the same.

(b) Draw the block diagram of Spectrum analyzer of the swept receiver design
and explain it. [8+8]

8. (a) List the different measurement errors and discuss in brief.

(b) Draw the block diagram of a frequency counter and explain its operation using
appropriate wave forms. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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III B.Tech I Semester Regular Examinations, November 2008
ELECTRICAL MEASUREMENTS

(Electrical & Electronic Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) Give the classification of electrical measuring Instruments.

(b) Explain the working principle of PMMC instrument with a neat sketch.

(c) State the advantages and dis-advantages of PMMC instrument. [5+6+5]

2. Draw the equivalent circuit and phasor diagram of a potential transformer. Derive
the expressions for its ratio error. State the assumptions made for derivation of
this error. [16]

3. (a) Give the constructional details of electrodynamometer type wattmeter with a
neat sketch.

(b) Prove that the true power= COSφ

COSφ.COS(φ−β)
× Actual wattmeter reading for

electrodynamometer type of wattmeters, where cosφ =p.f of the circuit, β =
tan−1

(

wL
R

)

where L and R are the inductance and resistance of the pressure
coil of the circuit. [8+8]

4. Derive the expression for deflecting torque in single phase induction type Energy
water. Show that deflection is maximum when the phase angle between two fluxes
is 900 and when the disc is purely non-inductive. [16]

5. (a) How a co-ordinate type A.C. potentiometer is standardized? Explain how an
unknown voltage can be measured by using this potentiometer?

(b) What are the sources of errors in the above potentiometer? [10+6]

6. (a) What are the different difficulties encountered in the measurement of high
resistances? Explain how these difficulties are overcome?

(b) A highly sensitive galvanometer can detect a current as low 0.1 nano-Amperes.
This galvanometer is used in a wheat-stone bridge as a detector. The resistance
of galvanometer is negligible. Each arm of the bridge has a resistance of 1KΩ.
The input voltage applied to the bridge is 20V. Calculate the smallest change
in resistance, which can be detected. The resistance of the galvanometer can
be neglected as compared with the internal resistance of bridge. [10+6]

7. (a) State the advantages and disadvantages of Anderson’s bridge.

(b) Draw the phasor diagram for Anderson’s bridge under balance conditions.

(c) A bridge consists of the following:
Arm ab - a choke coil having a resistance R1 and inductance L1

Arm bc - a non-inductive resistance R3.
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Arm cd - a mica condenser C4 in series with a non-inductive resistance R4.
Arm da - non-inductive resistance R2.
When this bridge is fed from a source of 500 Hz, balance is obtained under
following conditions.
R2=2410Ω; R . 3=750Ω; C . 4=0.35 µF ; R4 = 64.5Ω. The series resistance of
capacitor is 0.4Ω. Calculate the resistance and inductance of the choke coil.
The supply is connected between a and c and the detector is between b and
d. [6+4+6]

8. Explain the construction and working principle of a ballistic galvanometer with a
neat sketch. [16]

⋆ ⋆ ⋆ ⋆ ⋆
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III B.Tech I Semester Regular Examinations, November 2008
ELECTRICAL MEASUREMENTS

(Electrical & Electronic Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) Explain the constructional details of PMMC instrument with neat sketch.

(b) Explain why PMMC instruments are the most widely used instruments? Ex-
plain their advantages and disadvantages. [8+8]

2. (a) Explain the constructional details of different types of current transformers.

(b) A 100/5A, 50 Hz current transformer has a bar primary and a rated sec-
ondary burden of 12.5VA. The secondary winding has 196 turns and a leakage
inductance of 0.96mH. With a purely resistive burden at rated full load, the
magnetizing mmf is 16AT and the loss excitation required 12A. Find ratio and
phase angle errors. [8+8]

3. (a) Explain the working of a 3-phase wattmeter. Draw a neat sketch of the
wattmerter and also its connections. Also, explain how the mutual effects
between the two elements of the wattmeter are eliminated.

(b) A voltage: 100 sinwt+40cos(3wt-30o)+50sin(5wt+50o)V is applied to the pres-
sure circuit of a wattmeter and through the current coil is passes a current of
8 sin wt+6 cos (5wt-120o)A. What will be the reading of the wattmeter?

[10+6]

4. Explain the functions of the following in a single phase induction type Energymeter.

(a) Shunt and series magnets

(b) Moving disc

(c) Permanentmagnet

(d) Shading bands and holes in disc. [4+4+4+4]

5. Explain the following in A.C. potentiometer:

(a) Drysdale phase shifting Transformer.

(b) Transfer instrument. [8+8]

6. Explain the following:

(a) Why is Kelvin’s double bridge superior to the wheat-stone bridge for the
purpose of low resistance measurement?

(b) How the difficulties associated with the measurement of a very high resistance
are over come?
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(c) How the effects of contact resistance and resistance of the connecting leads
are eliminated in the measurement of resistance by Kelvin’s double bridge?

(d) Why is the Voltmeter-Ammeter method unsuitable for the precise measure-
ment of the low resistance? [4+4+4+4]

7. (a) Draw the circuit diagram and phasor diagram of Owen’s bridge under balance
conditions. Derive the equations under balance conditions.

(b) An owen’s bridge is used to measure the properties of a sample of sheet steel
at 2KHz. At balance, arm ab is test specimen; arm bc is R3 =100Ω; arm cd
is C4 = 0.1 µF. Calculate the effective impedance of the specimen under test
conditions. [10+6]

8. (a) What is ballistic galvanometer? What are its special features?

(b) Explain the theory and working principle of ballistic galvanometer? [6+10]

⋆ ⋆ ⋆ ⋆ ⋆
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III B.Tech I Semester Regular Examinations, November 2008
ELECTRICAL MEASUREMENTS

(Electrical & Electronic Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) What are the different effects used in producing deflecting torque in an analog
instruments. State the examples, in which these effects are used?

(b) Define the terms “indicating instruments”, “recording instruments” and “in-
tegrating instruments”. Give examples of each case.

(c) Derive the equation for deflection if the instrument is PMMC spring controlled.
[5+5+6]

2. Explain the constructional details and working of a single phase electrodynamome-
ter type of powerfactor meter. Prove that the special displacement of moving
system is equal to the phase angle of the system. [16]

3. (a) Draw the possible methods of connection the pressure coil of a wattmeter and
compare the errors. Explain the meaning of “Compensation winding” in a
Wattmeter and show how they help to reduce the error.

(b) A dynamometer type wattmeter has a field system which may be considered
long compared with its moving coils. The flux density is 0.012T, the mean
diameter of the moving coil is 3 cm and the moving coil turns are 500. The
current through the moving coil is 0.05A and power factor of the circuit of
which power is measured is 0.866. Calculate the torque when the axis of the
field and moving coils are [8+8]

i. 30o

ii. 90o.

4. Explain the constructional details of a single phase induction type energy meter.
Explain, why the phase of shunt flux is made exactly in quadrature with that of
applied voltage so as to produce a deflecting torque exactly proportional to power.

[16]

5. (a) Draw the circuit of d.c. potentiometer. Explain how you can calibrate the
same against a standard cell. Discuss the effect of room temperature on this
calibration.

(b) Explain how the potentiometer may be used for precise measurement of voltage
(240V d.c.). [10+6]

6. (a) Explain how insulation resistance of a cable can be measured with a help of
loss of charge method?
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(b) The following results were obtained by loss of charge method of testing cable:
discharged immediately after charging the deflection = 200 divisions;
discharged 30 seconds after charging the deflection = 125 divisions;
discharged 30 seconds after charging, when in parallel with a resistance of 10
MΩ, the deflection = 100 divisions. Calculate the insulation resistance of the
cable. [8+8]

7. (a) Explain the working of Hay’s bridge for measurement of inductance with a
circuit diagram. Derive the equations for balance and draw the phasor diagram
under balanced conditions.

(b) The four arms of a Hay’s bridge are arranged as follows: AB is a coil of
unknown impedance; BC is a non-reactive resistor of 100 Ω; CD is a non-
reactive resistor of 833 Ω in series with a standard capacitor of 0.38µF; DA is
non-reactive resistor of 16800 Ω. If the supply frequency is 50 Hz, determine
the inductance and the resistance at the balanced conditions. [10+6]

8. Explain the construction and working principle of flux meter with a neat diagram.
[16]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Explain the construction and working of an attracted disc type kelvin absolute
electrometer.

(b) What are the advantages and disadvantages of the above instrument?

(c) Can it be used for measurement of low voltages such as 100 V? Give the reason.
[6+6+4]

2. Derive the expressions for ratio and phase angle error of a potential transformer.
State the assumptions made for derivation of these errors. [16]

3. (a) Draw the necessary circuit diagram for measurement of three phase power
by two wattmeter method. Make necessary derivations. In case of balanced,
discuss the effects of the following load power factors on the two wattmeter
readings.

i. zero

ii. unity

(b) The power to a 3-phase induction motor was measured by this method, and
the readings were 3,400 and ?1,200 watts respectively. Calculate the total
power and power factor. [10+6]

4. (a) Explain the different sources of errors in single phase induction type ener-
gymeter.

(b) A 50 A, 230 V meter on full load test makes 61 revolutions in 37 seconds. If
the normal disc speed is 520 revolutions per Kwh, find the percentage error.

[10+6]

5. (a) Describe the steps when D.C. crompton’s potentiometer is used to measure
an unknown resistance?

(b) A basic slide wire potentiometer has a working battery voltage of 3 volts with
negligible internal resistance. The resistance of slide wire is 400 Ω and its
length is 200 cm. A 200 cm scale is placed along the slide wire. The slide wire
has 1 mm scale divisions and it is possible to read upto of a division. The
instrument is standardized with 1.018 V standard cell with sliding contact at
the 101.8 cm mark on scale. Calculate:

i. Working current

ii. The resistance of series rheostat

iii. The measurement range and
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iv. The resolution of the instrument. [10+6]

6. (a) Draw the circuit diagram of a Wheatstone bridge and derive the conditions
for balance.

(b) The four arms of a Wheat shone bridge are as follows: AB = 100 Ω; BC = 10
Ω; CD = 4 Ω; DA = 50 Ω. The galvanometer has a resistance of 20 Ω and is
connected across BD. A source of 10V d.c. is connected across AC. Find the
current through the galvanometer. What should be the resistance in the arm
DA for no current through the galvanometer? [8+8]

7. (a) What is the difference between L.V. schering bridge and H.V. schering bridge?

(b) Draw the circuit diagram of H.V. schering bridge.

(c) A capacitor bushing forms arm ab of a schering bridge and a standard capac-
itor of 500 pF capacitance and negligible loss, forms arm ad. Arm bc consists
of a noninductive resistance of 300 Ω. When the bridge is balanced arm cd
has a resistance of 72.6 Ω in parallel with a capacitance of 0.148 µF. The
supply frequency is 50 Hz. Calculate the capacitance and dielectric loss angle
of capacitor. Derive the equations for balance and draw the phasor diagram
under conditions of balance. [4+3+9]

8. (a) Explain the theory of flux meter with a neat sketch.

(b) A flux density =0.05 W/m2; turns on moving coil=40; area of moving coil=750
mm2 If the flux linking with a 10 turn search coil of 20 mm2 area connected
to the flux meter is reversed in a uniform field of 0.5 W/m2, calculate the
deflection of the flux meter. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) In how many stages, can any measuring process can be divided? Draw the
block diagram and bring out the uniqueness of each stage, in terms of its
functions.

(b) Distinguish between ‘error? and ‘correction’ and show how they are usually
expressed for an instrument. [8+8]

2. What is the process of modulation? Describe the techniques usually adopted. [16]

3. What is Synchronization? What are the different methods by which it can be
accomplished? [16]

4. Explain with neat circuit diagram the working of the linear ramp type DVM. [16]

5. (a) Explain the principle and working of peak reading voltmeter with a block
diagram.

(b) Explain the two modes of operation of a vector impedance meter. [8+8]

6. (a) what do you understanding by an analog Transducer and a Digital Transducer?
Give examples.

(b) What are the errors in a Transducer? [8+8]

7. (a) Explain about magneto-strictive torque transducers.

(b) A shaft is to transmit power up to 44kW at a constant speed of 25rps an it is
proposed that the torque be sensed by a pair of torque strain gauges bonded
to specially machine potion of the shaft. The gauges are to be connected
pushpull in an equiarmed voltage sensitive bridge, the output of which is to
be calibrated in power units. If the maximum strain value of the gauges is
0.0015, their resistance is 120 Ω and gauge factor is 2.1, calculate

i. the diameter of the steel shaft to which they are to be bonded, if its
modulus of elasticity is 200×109N/m2.

ii. the output voltage at full power if the excitation of the bridge is 6V.

iii. the sensitivity of the bridge in V/kW. [6+10]

8. (a) Describe the working of Pirani gauge with a neat sketch.

(b) A thermopile arrangement of a copper constantan thermocouple consists of
free junction parts and has the reference junction at 2000 0C. If the output
voltage is 3.3mv, determine the temperature of the detecting junction. The
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calibration chart of the thermocouple is [8+8]
Temp(0C) 100 200 250
Voltage(mV) 4.22 9.23 11.95

⋆ ⋆ ⋆ ⋆ ⋆
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1. Define Systematic error and explain the types of systematic errors? [16]

2. What is the process of modulation? Describe the techniques usually adopted. [16]

3. (a) Why is an attenuator probe used?

(b) In a cathode ray tube the distance between the deflecting plates is 1.5cm, the
length of the deflecting plates is 4.5cm and the distance of the screen from the
centre of the deflecting plates is 33cm. If the accelerating voltage supply is
300volt, calculate deflecting sensitivity of the tube. [8+8]

4. (a) Explain the Phase Meter principles employed in measuring equipment?

(b) Draw and explain Digital phase meter? [8+8]

5. (a) What is the spectrum of a signal? Explain with various examples.

(b) A coil of unknown impedance is connected in series with a capacitor of 224µF
and an ammeter of negligible impedance is connected to a variable frequency of
constant voltage and negligible impedance. The frequency was adjusted both
above and below the resonance frequency till the reading of the ammeter was
reduced to70.7% of its value at resonance. This occurred at the frequencies
of 876 and 892 kHz. Determine effective resistance, inductance and Q of the
coil.

(c) What is a vector impedance meter? What are its salient features? [6+6+4]

6. (a) What is a self generating Transducers?

(b) What is a thermocouple? [8+8]

7. (a) Discuss in detail about strain gauge Rosettes.

(b) The strain gauge having a gauge factor of 2 is connected in a bridge circuit
having an excitation voltage 8V. The resistances are equal.It is subjected to a
strain of 0.006. If this output is to represent 2/3rd of full scale deflection of a
recorder, what should be the gain of the amplifier. The full scale input
voltage of the recorder is 1V. [10+6]

8. (a) Mention various types of instruments used for temperature measurement.

(b) Describe the temperature measurement with resistance thermometers. [4+12]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Define ‘Drift’, ‘Threshold Value’ and ‘Dead-band’ of a measuring system, with
suitable example for each.

(b) Distinguish between ‘Range’ and ‘Span’ of an instrument. [8+8]

2. (a) Define bandwidth of a signal and explain the ways in which signals are classi-
fied according to bandwidth.

(b) Determine which of the following signals is periodic. If a signal is periodic
determine its fundamental period.
i)x(t) = [sin(t−Π/6)]2

ii)x(t) = ej(nt−1) [8+8]

3. Define deflection sensitivity and deflection factor of a cathode ray tube. [16]

4. What are the different types of Digital voltmeters? Explain them briefly with neat
sketches. [16]

5. (a) What is a Q-Factor? Explain hoe Q-Factor is measmed?Give the working
principle of the meter.

(b) Tests using a Q meter on a radio tuning coil to find its self capacitance gave
the following results.

i. With the radio coil connected normally, the resonance was obtained at 1
MHz with tuning capacitor set at 80 pF.

ii. With the standard inductor connected in place of the radio coil, the reso-
nance was obtained at 3 MHz. and this condition was not altered when the
radio coil was connected in parallel with the standard inductor.Calculate
the self-capacitance of the radio coil. [6+10]

6. Explain about the following:

(a) bonded wire strain gauges

(b) bonded metal foil strain gauges. [10+6]

7. (a) Explain the operation of DC Tachometer generators. What are it’s advantages
and disadvantages.

(b) Explain Strobotran with a neat sketch. [8+8]

8. Discuss in detail about
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(a) total radiation pyrometers

(b) optical pyrometers. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) How are the performance characteristics of an instrument, classified?

(b) Explain clearly the difference between Accuracy and Precision? [8+8]

2. Derive from fundamentals the expressions representing

(a) A rectangular pulse train

(b) a saw tooth wave. [8+8]

3. Draw the block diagram of a general purpose CRO and explain the functions of the
following controls:

(a) Intensity

(b) Focus

(c) Horizontal and Vertical positioning. [4+3×4=16]

4. Draw and explain the circuit of a digital frequency meter. What are the different
methods used for high frequency determination? [16]

5. Explain the principle and operation of vector impedance meter with a neat block
diagram. [16]

6. (a) Discuss the characteristics ofmaterials used for potentiometers.

(b) A voltage dividing potentiometer is used to measure an angular displacement
of 600 and the total angle travel of the potentiometer is 3550. Calculate the
voltage output on open circuit if the potentiometer is excited by a 60V source.
Calculate the actual value of the output voltage at this setting if a voltmeter
of 1MΩ resistance is connected across the output.The resistance of the poten-
tiometer is 1KΩ. Calculate the % error. [6+10]

7. (a) Explain shaft speed measurements using Stroboscope with a neat sketches.

(b) What are the advantages and disadvantages of moving magnet type linear
velocity transducer. [12+4]

8. (a) Discuss in detail about turbine meters including their advantages and limita-
tions.

(b) Describe pressure measurement Piezoelectric transducers with neat sketches.
[10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Derive the value of Torque and Deflection of the galvanometer with its dynamic
behavior.

(b) What value of shunt resistance is required for using 50µA meter movement
with an internal resistance of 250Ω for measuring 0-500mA. [10+6]

2. With the help of a neat sketch and circuit connections for a single phase crossed
coil, describe the working of polarized-vane power factor meter. [4+4+8]

3. (a) Give a circuit of an AC coupled amplifier to amplify DC signals when the
input and out put are chopped.

(b) Explain the operation of an all-electrical chopper circuit using FET’s. [8+8]

4. Explain the working of a vector voltmeter in detail. Draw the schematic. Mention
its applications. [5+5+6]

5. Explain in detail with figure

(a) Electrostatic focusing system of a CRT

(b) Refraction of an electron ray at an equipotential surface. [8+8]

6. (a) Explain the working functions of each block of a sampling oscilloscope in full
detail.

(b) Compare the merits and demerits of sampling oscilloscope. [10+6]

7. (a) What are the precautionary measures to be considered in a signal generator.
And how can they be achieved?

(b) Discuss in detail about RF signal generators. [6+10]

8. (a) Explain an automated frequency counter using block diagram.

(b) If the internal time base of a frequency counter is 15MHz, what frequency
range is best measured by a period measurement and why. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Explain the voltmeter sensitivity and measuring method with loading effect. [2+7+7]

2. (a) How the elements of a single phase watthour meter are connected? Explain
with the help of a sketch.

(b) Describe the principle of measurement and working of a domestic watthour
meter. [8+8]

3. Draw the block diagram of a dual-slope digital volt meter and explain how it is
advantageous to use dual slope A/D converter in DUM? [4+8+4]

4. Draw the basic block diagram of a vector impedance meter. Explain the functions
of each block. Also give the specifications of the above meter. [6+6+4]

5. (a) With neat block diagram explain the working function of each block of general
purpose oscilloscope.

(b) Mention the advantages of general purpose oscilloscope. [10+6]

6. (a) How much voltage is required across two deflection plates separated by 2 cms
to deflect an electron beam 1.50 if the effective length of deflection plates is 2
cms and the accelerating potential is 900 volts?

(b) What is an oscilloscope Probe compensation? How is this adjusted? What
effects are noted when the compensation is not correctly adjusted? [8+8]

7. (a) What principle is employed in the operation of a function generator?

(b) What are the ways in which isolation can be accomplished between signal
generator output and oscillator in a simple signal generator? [8+8]

8. (a) Explain an automated frequency counter using block diagram.

(b) If the internal time base of a frequency counter is 15MHz, what frequency
range is best measured by a period measurement and why. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Explain Tant-band suspension. [6]

(b) Draw the schematic, including values for an Ayrton shunt for a meter move-
ment having full- scale deflection of 1mA and an internal resistance of 500Ω
to cover the current ranges of 10, 50, 100 and 500mA. [5+5]

2. (a) Draw the block diagram of a true RMS measuring instrument and explain its
working.

(b) A symmetrical square wave voltage of maximum value EM and time period T
is applied to an average responding AC voltmeter with a scale calibrated in
terms of the RMS value of a sine wave. Calculate the error in meter indication.

[8+8]

3. (a) How can one select Digital volt meter? What are the outstanding qualities to
make the selection? [3+3]

(b) Classify the Digital voltmeters. Explain the operating principle of one of the
above Digital Voltmeters. [2+8]

4. Write a notes on sources of error encountered in capacitance measuring meter.
Explain parasitic inductance, resistance and capacitance. [4+4+4+4]

5. (a) Explain the working operation of differential deflection amplifier for an oscil-
loscope.

(b) Give the specifications of CRO. [8+8]

6. (a) Explain the working function of each blocks of a digital storage oscilloscope.

(b) How does the digital storage oscilloscope differ from the conventional storage
oscilloscope using a storage CRT? What are the advantages of each? [8+8]

7. (a) With the help of a block diagram explain an audio-range wave analyzer.

(b) Explain the applications of spectrum analyzer. [8+8]

8. (a) Draw and explain the logic diagram of a time base used for a frequency counter.

(b) Draw and explain the input signal processing circuit for the frequency counter.

(c) Define gating error. [8+6+2]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Explain in detail the Permanent magnet moving coil mechanism with construction
and temperature compensation. [8+4+4]

2. (a) With neat diagram explain the principle and working of AC voltmeter.

(b) An AC voltmeter calibrated for sine wave is used to measure a ramp voltage
waveform rising to a peak value of 6 V in 3 m.sec. Determine the percentage
error. [8+8]

3. Explain in detail the working of stair case Ramp DVM, giving the block diagram.
Compare its performance with other types of DVMs. [8+4+4]

4. (a) Compute the value of self-capacitance of a coil when the following measure-
ments are made; at f1 = 2MHz, the tuning capacitor is set at 450 pf. When
the frequency is increased to 5 MHz, the tuning capacitor is tuned to 60 pf.

(b) Draw the block diagram of the RF milli voltmeter. Explain its working. [6+10]

5. (a) With neat block diagram explain the working function of each block of general
purpose oscilloscope.

(b) Mention the advantages of general purpose oscilloscope. [10+6]

6. (a) Explain the working functions of each block of a sampling oscilloscope in full
detail.

(b) Compare the merits and demerits of sampling oscilloscope. [10+6]

7. (a) With a block diagram explain AF sine -square wave oscillator.

(b) Explain the different front panel controls of a signal generator. Give the
specifications with typical values. [10+6]

8. (a) Draw and explain the temperature compensated crystal oscillator circuit.

(b) List the suggestions to be followed to attain maximum accuracy in a frequency
counter.

(c) Explain the basic principle behind the extension of frequency range of counter.

[6+4+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Derive the value of Torque and Deflection of the galvanometer with its dynamic
behavior.

(b) What value of shunt resistance is required for using 50µA meter movement
with an internal resistance of 250Ω for measuring 0-500mA. [10+6]

2. (a) Explain the thermo instrument for measuring both AC and DC.

(b) Write short notes on crossed-coil PF meter. [8+8]

3. (a) Give the schematic diagram of a balanced bridge DC amplifier used in elec-
tronic analog voltmeters and explain its working.

(b) What would true RMS reading meter indicate if a pulse wave from of 5 volts
peak and a 25% duty cycle applied? What would the meter indicate if a 5volt
DC input were applied (assume the meter has DC capability). [8+8]

4. (a) What do you understand by Q of an inductor, explain with reference to series
resonant circuit?

(b) Give one method of measurement of Q of a coil. [8+8]

5. (a) With neat circuit diagram, explain the function of associated circuits that are
used for CRT operation.

(b) Explain how the light is emitted on the screen of a CRO. [10+6]

6. (a) With a neat block diagram explain working operation of storage oscilloscope.

(b) Compare storage oscilloscope with ordinary oscilloscope. [10+6]

7. (a) What is the difference between a wave analyzer and harmonic distortion ana-
lyzer?

(b) Explain with the help of block diagram the working of a harmonic distortion
analyzer? [8+8]

8. (a) Explain the basic principle and working of an electronic frequency counter.
Also explain how period can be measured.

(b) List the detailed specifications of electronic frequency counters. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) With the help of a neat sketch explain the principle and working of permanet-
magnet moving coil(PMMC)deflection mechanism. Derive the expression for
torque developed. [2+2+4+4]

(b) Explain about Ayrton shunt used in ammeters. [4]

2. Explain in detail the principle, working, and constructional details of current trans-
former and potential transformer. [8+8]

3. Draw the block diagram of a dual-slope digital volt meter and explain how it is
advantageous to use dual slope A/D converter in DUM? [4+8+4]

4. (a) What do you understand by Q of an inductor, explain with reference to series
resonant circuit?

(b) Give one method of measurement of Q of a coil. [8+8]

5. (a) With neat circuit diagram, explain the function of associated circuits that are
used for CRT operation.

(b) Explain how the light is emitted on the screen of a CRO. [10+6]

6. (a) What are the major components of a CRT and explain the working function
of each?

(b) Why are operating voltages of CRT arranged so that the deflection plates are
nearly at ground potential? [10+6]

7. (a) Explain the term Capability of a ’phase lock’ connected with function gener-
ator.

(b) Explain briefly about various types of signal generators.

(c) What is the necessity to have TTL output on a signal generator and a fre-
quency counter? [4+8+4]

8. (a) Explain the basic principle and working of an electronic frequency counter.
Also explain how period can be measured.

(b) List the detailed specifications of electronic frequency counters. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Derive the value of Torque and Deflection of the galvanometer with its dynamic
behavior.

(b) What value of shunt resistance is required for using 50µA meter movement
with an internal resistance of 250Ω for measuring 0-500mA. [10+6]

2. Explain with suitable diagram a three-phase measurement application using an
Instrument Transformer. [6+10]

3. (a) Give the schematic diagram of a balanced bridge DC amplifier used in elec-
tronic analog voltmeters and explain its working.

(b) What would true RMS reading meter indicate if a pulse wave from of 5 volts
peak and a 25% duty cycle applied? What would the meter indicate if a 5volt
DC input were applied (assume the meter has DC capability). [8+8]

4. (a) What do you understand by Q of an inductor, explain with reference to series
resonant circuit?

(b) Give one method of measurement of Q of a coil. [8+8]

5. (a) With neat circuit diagram, explain the function of associated circuits that are
used for CRT operation.

(b) Explain how the light is emitted on the screen of a CRO. [10+6]

6. (a) Explain the working functions of each block of a sampling oscilloscope in full
detail.

(b) Compare the merits and demerits of sampling oscilloscope. [10+6]

7. (a) Explain the term Capability of a ’phase lock’ connected with function gener-
ator.

(b) Explain briefly about various types of signal generators.

(c) What is the necessity to have TTL output on a signal generator and a fre-
quency counter? [4+8+4]

8. (a) Explain the basic principle and working of an electronic frequency counter.
Also explain how period can be measured.

(b) List the detailed specifications of electronic frequency counters. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Explain Tant-band suspension. [6]

(b) Draw the schematic, including values for an Ayrton shunt for a meter move-
ment having full- scale deflection of 1mA and an internal resistance of 500Ω
to cover the current ranges of 10, 50, 100 and 500mA. [5+5]

2. (a) Explain in detail the measurement of power using electrodynamometer.

(b) Write short notes on watt-hour meter. [8+8]

3. Draw the block diagram of a dual-slope digital volt meter and explain how it is
advantageous to use dual slope A/D converter in DUM? [4+8+4]

4. (a) What do you understand by Q of an inductor, explain with reference to series
resonant circuit?

(b) Give one method of measurement of Q of a coil. [8+8]

5. (a) With neat circuit diagram, explain the function of associated circuits that are
used for CRT operation.

(b) Explain how the light is emitted on the screen of a CRO. [10+6]

6. (a) What is a Probe? What are the advantages of using an active voltage probe?

(b) What is delayed sweep? When it is used?

(c) Why is an attenuator probe used? [6+4+6]

7. (a) What are the precautionary measures to be considered in a signal generator.
And how can they be achieved?

(b) Discuss in detail about RF signal generators. [6+10]

8. (a) Draw the block diagram of a general purpose frequency counter and explain
it in detail.

(b) What is the necessity of a time and frequency comparison instruments? Ex-
plain.

(c) What are the reasons of the fluctuations in frequency standards and discuss
its effect. [8+4+4]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) What are the errors that occur in moving iron instruments with alternating
current only? Discuss how can we eliminate those errors.

(b) The law of deflection of a moving iron ammeter is given by I = 40n amperes
where θ is the deflection in radian and n is a constant. The self-inductance
when the meter current is zero is 10mH. The spring constant is 0.16 Nm/rad.

i. Determine an expression for self-inductance of the meter as a function of
θ and n.

ii. With n=0.75 calculate the meter current and the deflection that corre-
sponds to a self inductance of 60mH. [8+8]

2. (a) Why electro static instruments cannot be used for measurement of low volt-
ages while electromagnetic instruments can be? Illustrate your answer with
some specific example comparing the energy densities produced in electrostatic
instruments and electromagnetic instruments.

(b) The movable range of a quadrant electrometer turns through 40 scale divisions
when it is idiostatically connected to a potential of 100V. When it is used
heterostatically with the quadrants connected to a small voltage “e”? and the
needle to a 100v supply, the deflection is 15 scale divisions. Determine the
voltage “e”. [8+8]

3. (a) Explain how the power in a 3 phase system is measured by the use of

i. only one wattmeter

ii. two wattmeters. Indicate how the power factor is determined.

(b) A non inductive resistance is connected in series with a coil across a 230V, 50Hz
supply. The current is 1.8A and the potential difference across the resistance
and the coil is 80 & 171 volts respectively. Calculate

i. resistance & inductive reactance of the coil

ii. the supply power & pf [8+8]

4. (a) Draw a neat circuit diagram of a single phase watt hour meter and explain its
working. What are the various sources of errors and how they are compen-
sated?

(b) A large consumer has a KVA demand R a KVAh tariff measured by “Sine”
R “cosine” watthour type meters each equipped with a Merz price demand
indicator. The tariff is Rs.40 per month per KVA of demand plus 30 paise
per KVAh. Determine the monthly bill for 30 days based upon the following
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readings: ‘Sine’ meter advances by 90,000 reactive KVAR demand indicator
150 KVAR, ‘cosine’ meter advances by 120,000 kwh & demand indicator by
200kw. What is the average monthly pf and the total cost per unit? [8+8]

5. With a neat sketch explain the working and construction of electro resonance type
power factor meters. Draw the phasor diagrams under different power factor con-
ditions. [16]

6. Describe the construction and working of a polar type potentiometer. How is it
standardized? What are the functions of the transfer instrument and the phase
shifting transformer? [16]

7. (a) Explain why Maxwell‘s inductance - capacitance bridge is useful for measure-
ment of coils having storage factor between 1 and 10.

(b) An ac bridge circuit is working at 1000Hz. Arm ab is 0.2µF pure capacitance,
arm bc is a 500Ω pure resistance, arm cd contains an unknown impedance and
arm da has a 300Ω resistance in parallel with a 0.1µF capacitor. Find the R
and C (or) L constants of arm cd considering it as a series circuit. [8+8]

8. Describe a method of experimental determination of flux density in a specimen of
magnetic material using a ballistic glavanometer [16]

⋆ ⋆ ⋆ ⋆ ⋆
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⋆ ⋆ ⋆ ⋆ ⋆

1. (a) How would you extend the range of dc ammeters and voltmeters? Explain
with suitable diagrams.

(b) Show that for a.c. operation, the time constant of the shunt and the ammeter
must be equal for an accurate reading at all frequencies. [8+8]

2. (a) Discuss with neat diagrams, the theory and working of an electro static volt-
meter of the quadrant type. Draw the connections for

i. heterostatically connected

ii. ideostatically connected instruments.

(b) Derive an expression for the force of attraction between the plates in a parallel
plate electrostatic voltmeter. [10+6]

3. (a) Explain the errors caused due to pressure coil inductance and pressure coil
capacitance in electro dynamometer wattmeter.

(b) Discuss the shape of scale of electro dynamometer wattmeters with the help
of a neat sketch. [8+8]

4. (a) Draw a neat sketch showing the construction of a single phase induction type
energy meter. Give the theory & operation of the instrument

(b) An energy meter is designed to make 100 revolutions of the disc for one unit
of energy. Calculate the no. of revolutions made by it when connected to a
load carrying 20A at 230volts at 0.8 pf for an hour. If it actually makes 360
revolutions, find the percentage error. [8+8]

5. With a neat sketch explain the working and construction of electro resonance type
power factor meters. Draw the phasor diagrams under different power factor con-
ditions. [16]

6. Describe the construction and working of a polar type potentiometer. How is it
standardized? What are the functions of the transfer instrument and the phase
shifting transformer? [16]

7. (a) Discuss advantages and disadvantages of D‘Sauty Bridge

(b) Describe the working of a low voltage schering bridge. Derive the equations
for capacitance and dissipation Factor. Draw the phasor diagram of the bridge
under balanced conditions. [8+8]

8. (a) Give advantages of Burrow’s permeameter with respect to others.
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(b) A ring having a mean diameter of 0.3m and a cross-sectional area 400mm
2

has a primary winding of 80 turns wound uniformly. The secondary winding
of 30 turns is connected to a fluxmeter having a constant of 0.12x10−3 weber
turn per division. A deflection of 46 divisions is observed when a current of
2A is reversed in the primary winding. Calculate the relative permeability of
iron. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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⋆ ⋆ ⋆ ⋆ ⋆

1. (a) What are the different types of instruments that are used as ammeters and
voltmeters? What are the errors that occur in ammeters and voltmeters?

(b) Describe how can we obtain different voltage ranges by using a multirange dc
voltmeter. Discuss about sensitivity and loading effects of PMMC voltmeters.

[8+8]

2. (a) Explain the construction and working of an attracted disc type Kelvin absolute
electrometer. What are its advantages and disadvantages? Can it be used for
measurement of low voltages such as 100V? If not why?

(b) The plates of an absolute electrometer, which are 250mm in diameter and
20mm apart are charged to a potential difference of 10KV, calculate the force
of attraction between the plates and the charge on each. [10+6]

3. Explain the following errors for electro dynamometer wattmeters.

(a) Mutual inductance effects

(b) Errors due to connections

(c) Eddy currents

(d) Stray Magnetic fields

(e) Vibration of Moving system

(f) Tempetature errors [16]

4. (a) Explain how KVAh & KVA measurements can be done with the help of a
trivector meter

(b) Explain the method of testing a.c. meters by phantom loading [8+8]

5. (a) Find the working current of the slide wire and the rheostat setting

(b) If the slide wire has divisions marked in mm and each division can be inter-
polated to one fifth, calculate the resolution of the instrument.

(c) What is standardization and explain with an example, how it is obtained.
[6+4+6]

6. (a) Mention some of the difficulties in measuring of high resistance.

(b) Derive an expression for insulation resistance of a single core cable. The
conductor of a cable has a diameter of 5 mm and the over all diameter of
the cable is 35cm. If the insulation resistance of the cable is 16,000Ω/km,
calculate the specific resistance of insulating matrial. [6+10]
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7. (a) Describe how an Inductance can be measured in terms of capacitance, by using
owen‘s bridge. Draw the phasor diagram and explain

(b) Give the advantages and disadvantages of owen‘s bridge. [12+4]

8. Describe a method of experimental determination of flux density in a specimen of
magnetic material using a ballistic glavanometer [16]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) How would you extend the range of dc ammeters and voltmeters? Explain
with suitable diagrams.

(b) Show that for a.c. operation, the time constant of the shunt and the ammeter
must be equal for an accurate reading at all frequencies. [8+8]

2. (a) Discuss with neat diagrams, the theory and working of an electro static volt-
meter of the quadrant type. Draw the connections for

i. heterostatically connected

ii. ideostatically connected instruments.

(b) Derive an expression for the force of attraction between the plates in a parallel
plate electrostatic voltmeter. [10+6]

3. (a) Explain how the power in a 3 phase system is measured by the use of

i. only one wattmeter

ii. two wattmeters. Indicate how the power factor is determined.

(b) A non inductive resistance is connected in series with a coil across a 230V, 50Hz
supply. The current is 1.8A and the potential difference across the resistance
and the coil is 80 & 171 volts respectively. Calculate

i. resistance & inductive reactance of the coil

ii. the supply power & pf [8+8]

4. (a) Draw a neat sketch showing the construction of a single phase induction type
energy meter. Give the theory & operation of the instrument

(b) An energy meter is designed to make 100 revolutions of the disc for one unit
of energy. Calculate the no. of revolutions made by it when connected to a
load carrying 20A at 230volts at 0.8 pf for an hour. If it actually makes 360
revolutions, find the percentage error. [8+8]

5. (a) Write short notes about dial type synchroscope. Electro dynameter power
factor meter.

(b) Write explanatory notes on the frequency meters with illustrative sketches
wherever necessary. [8+8]

6. (a) Describe a method by which the insulation resistance to earth of each of a pair
of live mains can be measured by a voltmeter of known resistance. Discuss
the limitations of the method
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(b) The following readings were taken with a 250V, 1000Ω per volt, voltmeter
Between two mains ⇒ 218 volts
Positive main to earth ⇒ 188 volts
Negative main to earth ⇒ 10 volts
Calculate the insulation resistance of each main. [8+8]

7. (a) In Maxwell‘s Inductance-capacitance bridge the dial of variable capacitor can
be made to read the value of unknown inductance directly? How is it done?

(b) A Maxwell‘s inductance capacitance bridge is used to measure an unknown
inductance in comparison with capacitance.
The various values at balance : are
R2 of arm ad =400Ω
R3 of arm bc = 600Ω
R4 and C4 of arm Cd = 1000Ω, 0.5 µ

Calculate the values of R1 and L1 arm ab calculate also the value of storage
(Φ) factor of coil if requency is 1000Hz. [8+8]

8. (a) Give advantages of Burrow’s permeameter with respect to others.

(b) A ring having a mean diameter of 0.3m and a cross-sectional area 400mm2

has a primary winding of 80 turns wound uniformly. The secondary winding
of 30 turns is connected to a fluxmeter having a constant of 0.12x10−3 weber
turn per division. A deflection of 46 divisions is observed when a current of
2A is reversed in the primary winding. Calculate the relative permeability of
iron. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. What are side bands of a modulated signal and explain their presence in the AM
and FM signals. [16]

2. (a) Why is a delay line used in the vertical section of the oscilloscopes.

(b) What are the advantages of dual trace over dual beam for multiple-trace os-
cilloscopes. [8+8]

3. (a) With the help at a circuit diagram, explain the measurement of low pressure
using ionization type gauge.

(b) Explain the measurement of pressure using resistive transducer. [8+8]

4. (a) What is a torsion bar and how is it used for torque measurement.

(b) Explain how torque can be measured using an inductive transducer. Give the
sketch for arrangement of inductive transducers with respect to shaft. [8+8]

5. Draw the block diagram of the measuring system and explain the each stage with
their functions. [16]

6. Explain in detail about piezo electric transducer [16]

7. (a) Discuss the principle of operation of strain gauge. What is gauge factor.
Compare some of the important characteristics of metallic and semiconductor
type strain gauges.

(b) A resistive strain gauge with a gauge factor of 2 is fastened to a member which
is subjected to a strain of 1x10−6. If the original value of gauges is 130 ohms,
calculate change in resistance. [8+8]

8. Write short notes on:

(a) Digital phase angle meter

(b) Vector impedance voltmeter. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Explain in detail about piezo electric transducer [16]

2. Draw the block diagram of the measuring system and explain the each stage with
their functions. [16]

3. (a) What is a torsion bar and how is it used for torque measurement.

(b) Explain how torque can be measured using an inductive transducer. Give the
sketch for arrangement of inductive transducers with respect to shaft. [8+8]

4. (a) Discuss the principle of operation of strain gauge. What is gauge factor.
Compare some of the important characteristics of metallic and semiconductor
type strain gauges.

(b) A resistive strain gauge with a gauge factor of 2 is fastened to a member which
is subjected to a strain of 1x10−6. If the original value of gauges is 130 ohms,
calculate change in resistance. [8+8]

5. What are side bands of a modulated signal and explain their presence in the AM
and FM signals. [16]

6. Write short notes on:

(a) Digital phase angle meter

(b) Vector impedance voltmeter. [8+8]

7. (a) With the help at a circuit diagram, explain the measurement of low pressure
using ionization type gauge.

(b) Explain the measurement of pressure using resistive transducer. [8+8]

8. (a) Why is a delay line used in the vertical section of the oscilloscopes.

(b) What are the advantages of dual trace over dual beam for multiple-trace os-
cilloscopes. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. What are side bands of a modulated signal and explain their presence in the AM
and FM signals. [16]

2. Draw the block diagram of the measuring system and explain the each stage with
their functions. [16]

3. Write short notes on:

(a) Digital phase angle meter

(b) Vector impedance voltmeter. [8+8]

4. (a) With the help at a circuit diagram, explain the measurement of low pressure
using ionization type gauge.

(b) Explain the measurement of pressure using resistive transducer. [8+8]

5. Explain in detail about piezo electric transducer [16]

6. (a) Why is a delay line used in the vertical section of the oscilloscopes.

(b) What are the advantages of dual trace over dual beam for multiple-trace os-
cilloscopes. [8+8]

7. (a) What is a torsion bar and how is it used for torque measurement.

(b) Explain how torque can be measured using an inductive transducer. Give the
sketch for arrangement of inductive transducers with respect to shaft. [8+8]

8. (a) Discuss the principle of operation of strain gauge. What is gauge factor.
Compare some of the important characteristics of metallic and semiconductor
type strain gauges.

(b) A resistive strain gauge with a gauge factor of 2 is fastened to a member which
is subjected to a strain of 1x10−6. If the original value of gauges is 130 ohms,
calculate change in resistance. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Discuss the principle of operation of strain gauge. What is gauge factor.
Compare some of the important characteristics of metallic and semiconductor
type strain gauges.

(b) A resistive strain gauge with a gauge factor of 2 is fastened to a member which
is subjected to a strain of 1x10−6. If the original value of gauges is 130 ohms,
calculate change in resistance. [8+8]

2. Draw the block diagram of the measuring system and explain the each stage with
their functions. [16]

3. What are side bands of a modulated signal and explain their presence in the AM
and FM signals. [16]

4. Write short notes on:

(a) Digital phase angle meter

(b) Vector impedance voltmeter. [8+8]

5. (a) Why is a delay line used in the vertical section of the oscilloscopes.

(b) What are the advantages of dual trace over dual beam for multiple-trace os-
cilloscopes. [8+8]

6. Explain in detail about piezo electric transducer [16]

7. (a) What is a torsion bar and how is it used for torque measurement.

(b) Explain how torque can be measured using an inductive transducer. Give the
sketch for arrangement of inductive transducers with respect to shaft. [8+8]

8. (a) With the help at a circuit diagram, explain the measurement of low pressure
using ionization type gauge.

(b) Explain the measurement of pressure using resistive transducer. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Explain the following:

(a) On what principle does D’Arsonval galvanometer operate?

(b) How an Ammeter can be changed into a voltmeter?

(c) Why PMMC instruments cannot be used for a.c. measurements?

(d) What is Ayrton shunt? [4+4+4+4]

2. (a) What are the different applications of Spectrum analyzer?

(b) Compare the merits and demerits of different types of Spectrum analyzer.

(c) What are the different types of Distortion analyzer and wave analyzers.[6+6+4]

3. (a) There are two types of connections which can be used for an electrodynamome-
ter type wattmeter, one where the current coil is on load side and second where
the pressure coil is on the load side. Explain the errors caused on account of
the two connections. Also, explain under what conditions each of the two
types of connection should be used?

(b) A wattmeter has a current coil of 0.03Ω resistance and a pressure coil of 6000Ω
resistance. Calculate the percentage error if the wattmeter is so connected
that:

i. the current coil is on the load side,

ii. the pressure coil is on the load side, if the load takes 20 A at a voltage of
220 V and 0.8p.f. in each case. [10+6]

4. (a) With a neat sketch explain the method of period measurement.

(b) What are the reasons of fluctuations in frequency standards and discuss its
effects. [8+8]

5. With a neat sketch explain the circuit which is capable of measuring DC & AC
voltages as well as Current and Resistances in the solid state electronic multimeter.

[16]

6. Define Q of a series and parallel resonant circuit. Derive the Q-factors for any one.
[16]

7. (a) Write the differences between the Dual trace and Dual beam CRO.

(b) With a neat sketch explain the operation of 3-bit flash converter in a digital
storage oscilloscope . [8+8]

1
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8. A series type ohmmeter designed to operate with a 6V battery. The meter move-
ment has an internal resistance of 2,000Ω and requires a current a 100µA for full
scale deflection. The value of R1 is 49 KΩ.

(a) Assume the battery voltage has fallen to 5.9V, calculate the value of R2 re-
quired to zero the meter.

(b) Under the conditions mentioned in part (A), an unknown resistor is connected
to the meter causing a 60 percent meter deflection. Calculate the value of the
unknown resistance. [16]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Explain the constructional details and working of an electrodynamometer type
instrument. [16]

2. (a) Explain the constructional details of PMMC instruments with a neat sketch.

(b) Explain different errors of PMMC instruments. [10+6]

3. Explain the construction and working of a 3-phase electrodynamometer type of
power factor meter. [16]

4. What are the different types of attenuators used in sine wave generators? Discuss
in detail. [16]

5. With a neat sketch explain the standard time base generator and give its applica-
tions. [16]

6. (a) Name the measurement for which a Vector Voltmeter is used.

(b) Draw the block diagram of Vector Voltmeter and explain briefly. [8+8]

7. (a) Write short notes on sampling circuit used in Vector Voltmeter and illustrate
the process.

(b) What are the advantages and disadvantages of RF Power and Voltage mea-
surement. [8+8]

8. (a) In the oscilloscope a certain amount of time delay is occurred in transmission
of signal voltage to the deflection plates. Why?

(b) Explain the operation of delay of the vertical signal allows horizontal sweep
to start prior to vertical deflection. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

2. (a) Derive the expression for deflection for a PMMC instrument if it is

i. spring controlled

ii. gravity controlled.
Comment upon the shape of scale in both cases.

(b) Enlist the advantages and dis-advantages of PMMC meters. [10+6]

3. (a) Derive the expression for ratio error in case of current transformer with a neat
phasor diagram.

(b) Explain the effect of opening the secondary circuit of a current transformer
when the primary winding is energized. [10+6]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. Draw the circuit diagram of series type ohmmeter. Explain its working principle?
What is significance of half scale value? How are the adjustments done in case the
battery runs down? How are the zero adjustments made? [16]

6. (a) Discuss about the measurement errors of an electronic counter.

(b) Write a short notes on

i. time base generator

ii. Frequency counter. [8+8]

7. (a) What is phase meter? Mention its type. Discuss the merits and demerits of
it.

(b) With a neat sketch explain the operation of digital phase meter. [8+8]

8. What are the different types of Audio frequency Sine wave oscillator’s? Explain
any one of them. Discuss the merits and demerits of the same. [16]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Show that the displacement of moving system is equal to the phase angle of
the system in case of single phase electrodynamometer type of power factor
meter.

(b) Explain the advantages and dis-advantages of moving iron power factor meters.
[8+8]

2. (a) Discuss the merits and demerits of RF generator.

(b) Discuss the merits and demerits of AF generator. [8+8]

3. Explain the construction and working of PMMC instrument with a neat sketch.
[16]

4. Name the different types of oscilloscopes. Compare their merits and demerits along
with their applications. [16]

5. (a) With a neat sketch explain a circuit which is capable of measuring RF power.

(b) With a neat sketch explain a circuit which is capable of measuring voltage.
[8+8]

6. (a) List the application of frequency synthesizer. Discuss in brief.

(b) Explain the standard time base generator with a neat sketch. [8+8]

7. Explain why electrodynamometer type of instruments can be used on a a.c and d.c?
Why are these instruments used as transfer instruments? State the advantages and
dis-advantages of the above instrument. [16]

8. (a) Explain how Successive approximation DVM performance is better than other
DVM’s.

(b) Compare the performance characteristics of different types of DVMs. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Explain the construction and working of PMMC instrument with a neat sketch.
[16]

2. Explain the working of a rectifier type of voltmeter. Explain sensitivity of these
instruments in measuring a.c. quantities? How does the a.c. sensitivity of rectifier
type of instruments compare with their d.c. Sensitivity. [16]

3. Explain the constructional details and principle of operation of an electrodynamome-
ter type wattmeter. [8+8]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. Draw the basic blocks of vector impedance meter. Explain the functions of each
block. Also give the specifications of the above meter. [16]

6. With a neat sketch explain the digital storage oscilloscope using an analog delay
line and give the merits and demerits. [16]

7. (a) What are the different applications of Spectrum analyzer?

(b) Compare the merits and demerits of different types of Spectrum analyzer.

(c) What are the different types of Distortion analyzer and wave analyzers.[6+6+4]

8. (a) Explain the extension of the frequency range of frequency counter by auto-
matic heterodyning unit.

(b) Write a short notes on

i. time base generator

ii. Frequency synthesizer. [8+8]
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1. Derive the equation for deflection if the instrument is spring controlled in permanent
magnet moving coil instrument. Also, explain the method of damping used in these
instruments. [16]

2. Explain the constructional details and working of an electrodynamometer type
instrument. [16]

3. (a) Derive the expression for ratio error in case of current transformer with a neat
phasor diagram.

(b) Explain the effect of opening the secondary circuit of a current transformer
when the primary winding is energized. [10+6]

4. A dual slope integrating type A/D Converter has an integrating capacitance of
0.1 microfarads and resistor of 100kohms. If the reference voltage is 5V and the
output of the voltage is not exceeding 15V.What is the maximum time the reference
voltage can be integrated. Derive the formula used. [16]

5. (a) The self capacitance of a coil is to be measure by Q meter. The first measure-
ment result is f1 = 1.5MHz and C1=550 pF. The second measurement result is
f2 = 3 MHz and new value of tuning capacitor is 110 pF. Find the distributed
capacitance and the inductance.

(b) What are the alternate methods used to measure R, L & C in measurement?
Name them? [10+6]

6. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

7. (a) Discuss in detail about Audio frequency wave generator.

(b) What are the precautionary measures to be considered in a signal generator?
Explain how they can be achieved. [9+7]

8. (a) Give the importance of time base in a digital frequency counter.

(b) Why frequency synthesizer is required? Discuss the alternate methods for
frequency synthesizing. [6+10]

⋆ ⋆ ⋆ ⋆ ⋆
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1. Derive the equation for deflection if the instrument is spring controlled in permanent
magnet moving coil instrument. Also, explain the method of damping used in these
instruments. [16]

2. (a) Explain the principle of operation of thermoelectric instruments?

(b) Give the constructional details of thermoelectric instruments. [8+8]

3. (a) There are two types of connections which can be used for an electrodynamome-
ter type wattmeter, one where the current coil is on load side and second where
the pressure coil is on the load side. Explain the errors caused on account of
the two connections. Also, explain under what conditions each of the two
types of connection should be used?

(b) A wattmeter has a current coil of 0.03Ω resistance and a pressure coil of 6000Ω
resistance. Calculate the percentage error if the wattmeter is so connected
that:

i. the current coil is on the load side,

ii. the pressure coil is on the load side, if the load takes 20 A at a voltage of
220 V and 0.8p.f. in each case. [10+6]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. (a) Write a short notes on source of error encountered in capacitance measuring
meter.

(b) Give one method of measurement of Q of a coil . [8+8]

6. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

7. With a neat sketch explain the operation of RF generator and compare the perfor-
mance with Audio Frequency generator. [16]

8. (a) What is long term crystal stability? Explain the reason for it.
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(b) If the internal time base of a frequency counter is 10MHz, What frequency
range is best that is measured by a conventional frequency measurement and
why?

(c) Define trigger level error. [6+6+4]
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1. Explain the constructional details and principle of operation of a d’Arsonval gal-
vanometer with a neat figure. [16]

2. Explain the construction and working of a shunt type ohmmeter. Write down
its design equations. Why are series type ohmmeters preferred over shunt type
ohmmeters? [16]

3. Explain the constructional details and principle of operation of an electrodynamome-
ter type wattmeter. [8+8]

4. (a) Explain the importance of thermocouples in the construction of true RMS
type of Voltmeter.

(b) What is the necessity of electronic voltmeter? Explain.

(c) What is multimeter? What are the parameters that can be measured with
multimeter? [6+6+4]

5. Define Q of a series and parallel resonant circuit. Derive the Q-factors for any one.
[16]

6. (a) What is probe? What are the advantages of an active voltage probe?

(b) Why an attenuator probe is used in oscilloscope .

(c) What is delayed sweep? when it used? [8+4+4]

7. (a) With a neat sketch explain the Digital FFT Spectrum analyzer .

(b) Discuss the different applications of spectrum analyzer. [8+8]

8. (a) Why period measurement is preferred in low frequencies?

(b) Explain a method to measure the ratio of two frequencies using suitable block
diagram. [6+10]
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1. (a) How do you extend the range of a given voltmeter? Draw the circuit and
derive the expressions for the component values to be used. [4+4+4]

(b) Explain about Ayrton shunt used in ammeters. [4]

2. (a) With a neat sketch explain the principle and works of thermocouple meter.
Mention advantages. [8]

(b) The multimeter movement has an internal resistance of 150n and requires
1.5mA for full-scale deflection. Two diodes D1and D2 have an average for-
ward resistance of 500Ωeach. An Rsh is placed across the meter with 150Ω.
The diode offer infinite resistance when reverse biased. For a 15V a.c range
calculate

i. The multiplier value Rs.

ii. The Sensitivity of voltmeter on the a.c range.

[5+3]

3. Explain in detail the working of stair case Ramp DVM, giving the block diagram.
Compare its performance with other types of DVMs. [8+4+4]

4. (a) What are the constituent elements of a Digital Multimeter?

(b) For measuring small values of capacitance, a 60 MHz source is to be used in
a capacitance meter. What value of series resistance is required if the phase
shift is to be kept below 5.7deg for full scale capacitance reading of 1,10, and
100 PF. [8+8]

5. (a) With neat block diagram explain the working function of each block of general
purpose oscilloscope.

(b) Mention the advantages of general purpose oscilloscope. [10+6]

6. (a) How does the sampling oscilloscope increase the apparent frequency response
of an oscilloscope?

(b) What precautions must be taken when using a sampling oscilloscope? [10+6]

7. (a) Explain the term Capability of a ’phase lock’ connected with function gener-
ator.

(b) Explain briefly about various types of signal generators.
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(c) What is the necessity to have TTL output on a signal generator and a fre-
quency counter? [4+8+4]

8. (a) Explain an automated frequency counter using block diagram.

(b) If the internal time base of a frequency counter is 15MHz, what frequency
range is best measured by a period measurement and why. [10+6]
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1. (a) With the help of a neat sketch explain the principle and working of permanet-
magnet moving coil(PMMC)deflection mechanism. Derive the expression for
torque developed. [2+2+4+4]

(b) Explain about Ayrton shunt used in ammeters. [4]

2. (a) Explain principle and working of power factor meter. [10]

(b) Calculate the value of series resistance required to extend the 0-150V range of
a 22,000Ω/V meter to 0-1000V? Also find the power rating. [4+2]

3. (a) How can one select Digital volt meter? What are the outstanding qualities to
make the selection? [3+3]

(b) Classify the Digital voltmeters. Explain the operating principle of one of the
above Digital Voltmeters. [2+8]

4. Write a notes on sources of error encountered in capacitance measuring meter.
Explain parasitic inductance, resistance and capacitance. [4+4+4+4]

5. (a) With neat block diagram explain the working function of each block of general
purpose oscilloscope.

(b) Mention the advantages of general purpose oscilloscope. [10+6]

6. (a) Explain the working functions of each block of a sampling oscilloscope in full
detail.

(b) Compare the merits and demerits of sampling oscilloscope. [10+6]

7. (a) With a block diagram explain AF sine -square wave oscillator.

(b) Explain the different front panel controls of a signal generator. Give the
specifications with typical values. [10+6]

8. (a) Draw and explain the block diagram of a multiple period measuring system
for measuring oscillator deviations.

(b) Derive the expression for the deviation in measurement the above system.
[10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Discuss why indicating instruments with gravity control have a non-uniform
scale and with spring control have a uniform scale? Explain.

(b) Compare air-friction damping, fluid friction damping, eddy-current damping
which have been used for producing damping torque in an indicating instru-
ment.

2. Draw the equivalent circuit and phasor diagram of a current transformer.Derive
the expressions for ratio and phase angle errors.

3. (a) With suitable diagram explain the working of electrodynamometer type fre-
quency meter.

(b) Write short notes on Synchroscope.

4. (a) Why trivector meter is used? Explain its working.

(b) An energy meter is designed to make 100 revolutions of disc for one unit of
energy. Calculate the number of revolutions made by it when connected to
load carrying 40 amps at 230 volts and 0.4 power factor for an hour. If it
actually makes 360 revolutions, find the percentage error.

5. (a) With a neat sketch explain the operation of a potentiometer what is standard-
ization ? How is it achieved?

(b) A simple slide wire is used for measurement of current in a circuit. The
voltage drop across a standard resistor of 0.1Ω is balanced at 75cm . Find
the magnitude of the current if the standard cell emf of 1.45 V is balanced at
50cm.

6. (a) An electrically deflected CRT has a final anode voltage of 2000v and parallel
deflecting plates of 1.5cm long and 5mm apart. If the screen in 50 cm from
the centre of deflecting plates find

i. beam speed

ii. the deflection sensitivity of the tube

iii. the deflection factor of the tube.

(b) A lissajous pattern on an oscilloscope is stationary and has 5 horizontal tan-
gencies and 2 vertical tangencies. The frequency of horizontal input is 1000Hz.
Determine the frequency of vertical input.

7. (a) With neat sketches, explain the measurement of capacitance using low voltage
schering bridge.
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(b) Explain the special features of high voltage schering bridge and show how
capacitance value can be measured.

8. (a) Describe the Epstein square method for finding the iron losses in the square
specimen.

(b) The Hysteresis loop for an iron specimen is drawn to a scale of 1cm : 200Amp/metre
and 1cm : 0.1T. The area of the loop is 50 Sq.cm. Assuming the density of
the specimen to be 7.5 gm/cc. Calculate the hysteresis loss in watts/kg at 50
HZ supply.

⋆ ⋆ ⋆ ⋆ ⋆
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1.a With a neat sketch explain PMMC instrument. Derive expression for deflecting torque.Write 

advantages & dis advantages 

 



 

 



 

 

1.b  Explain different methods for the production of Damping Torque 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.a  What are the different applications of DC Potentiometers? Explain 

 

 



 

 



 

 

 



 

 

2.b. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



3.a  Explain different methods of focusing an electron beam in CRO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



3.b  Explain the working of Successive approximation type DVM with a neat diagram. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.a  State and explain the desirable characteristics of resistance wire strain gauge. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4.b Explain construction and working of LVDT. State advantages and disadvantages 

 

 



 

 

 

 

 

 

 

 

 

 

 



5.a.  Explain how angular velocity is measured by AC Tacho meter generator. What are the 

limitations? 

 

 

 

 

 

 

 

 



5.b. Describe different electrical methods for the measurement of liquid level. 

 

 

 

 

 

 



6.a What is standardization of AC Potentiometer? Explain clearly the measurement of unknown AC 

voltage using Drysdale Tinsley Potentiometer 

 



 

 

6.b. State the principles of Ramp type and Dual slope Integrating type DVM’s. Briefly explain the 

operation of Digital Frequency meter. 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

7.a. Explain in detail about characteristics & choice of transducers. 

 

 



 

 



 

 7.b. Explain the measurement of pressure using Piezo electric transducers 

 

 



 

 



 

 

 


