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	Programme      : Electronics and communication         
                           Engineering
	Type of course          : Theory

	Course Title     : Electrical Circuits And Instrumentation
	Course Code	: M10EC206

	Term                : III
	Course Group	: Core 

	Teaching Scheme  : 6:0:0(L:T:P) (in Hours)
	Credits	: 6 

	No of weeks / term :15
	Total Contact Hours	: 90

	CIE                         : 25 Marks
	TEE	: 100 Marks



Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	D.C. CIRCUITS AND THEOREMS
	18

	II
	A.C. CIRCUITS AND RESONANCE
	18

	III
	TRANSFORMERS AND MACHINES
	18

	IV
	MEASURING INSTRUMENTS AND CRO
	18

	V
	TRANSDUCERS ,SENSORS & TEST INSTRUMENTS
	18

	
	Total
	90



Course Outcomes:
On successful completion of the course, the student will be able to: 
C206.1 :- Familiarize different DC circuits and theorems.
C206.2 :- Understand the AC circuits and resonance.
C206.3 :- Understand the working of various electric machines.
C206.4 :- Understand the working principles of different measuring instruments and CRO. 
C206.5 :- Familiarize with digital multi meter and sensors and transducers.




	Course Outcome linkage to Cognitive Level:



Cognitive Level Legend: R- Remember, U- Understand, A- Application

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C206.1
	Familiarize different DC circuits and theorems.
	R/U/A
	1,2,3
	18

	C206.2
	Able to understand the AC circuits and resonance.
	R/U/A
	1,2,3
	18

	C206.3
	Able to understand the working of various electric machines.
	R/U/A
	1,2,3
	18

	C206.4
	Understand the working principles of different measuring instruments and CRO.
	R/U/A
	1,2,3
	18

	C206.5
	Familiarize with digital multi meter and recorders and transducers.
	R/U/A
	1,2,3
	18

	
	
	Total sessions
	90




Course Content and Blue Print of Marks for End Examination:

	Unit
No
	Unit Name
	Hour
	Max. Marks per Unit
	Questions to be set for

	Marks weightage
(%)

	
	
	
	
	R
	U
	A
	

	I
	D.C. CIRCUITS AND THEOREMS
	18
	33
	3
	15
	15
	20

	II
	A.C. CIRCUITS AND RESONANCE
	18
	33
	3
	15
	15
	
20

	III
	TRANSFORMERS AND MACHINES
	18
	33
	3
	15
	15
	
20

	IV
	MEASURING INSTRUMENTS AND CRO
	18
	33
	3
	15
	15
	
20

	V
	TRANSDUCERS, SENSORS & TEST INSTRUMENTS
	18
	33
	3
	15
	15
	
20

	
	Total
	
90
	165
	15
	75
	75
	100





Course-PO Attainment Matrix:

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Electrical Circuits And Instrumentation
	2
	2
	2
	-
	-
	-
	-
	-
	-
	-



LEVEL 3- HIGHLY ADDRESSED, LEVEL 2-MODERATELY ADDRESSED, LEVEL 1-LOW ADDRESSED.
METHOD IS TO RELATE THE LEVEL OF PO WITH THE NUMBER OF HOURS DEVOTED TO THE COS WHICH ADDRESS THE GIVEN PO.  IF >40% OF CLASSROOM SESSIONS ADDRESSING A PARTICULAR PO, IT IS CONSIDERED THAT PO IS ADDRESSED AT LEVEL 3 IF 25 TO 40% OF CLASSROOM SESSIONS ADDRESSING A PARTICULAR PO, IT IS CONSIDERED THAT PO IS ADDRESSED AT LEVEL 2 IF 5 TO 25% OF CLASSROOM SESSIONS ADDRESSING A PARTICULAR PO, IT IS CONSIDERED THAT PO IS ADDRESSED AT LEVEL 1   IF < 5% OF CLASSROOM SESSIONS ADDRESSING A PARTICULAR PO, IT IS CONSIDERED THAT PO IS CONSIDERED NOT-ADDRESSED.

Course Content:

ELECTRICAL CIRCUITS AND INSTRUMENTATION
DETAILED SYLLABUS
UNIT I   D.C. CIRCUITS AND THEOREMS:					     (18Hrs)
D.C. CIRCUITS:
  	Definition and unit for voltage, current, power, resistance, conductance, resistivity – ohm’s law – only simple problems in ohm’s law- Kirchoff’s current law and voltage law.

THEOREMS:             
 Series  circuits –parallel circuits – series  parallel circuits –Thevenin’s,  Norton’s,  super position  and   maximum  power    transfer    theorem – Statement and explanation        (simple problems –  two sources with  four resistors)

UNIT II   A.C. CIRCUITS AND RESONANCE:	    (18Hrs)
A.C. CIRCUITS:
AC  through  single pure resistance, pure  inductance,  pure capacitance   - voltage and current relationship  -  and  (to mention only)  the  equation for power  and power factor  in each case (only simple problems).   
Definition for impedance, reactance, admittance, conductance, phase angle, power factor and power.	
AC circuits – Derivation only for impedance, power and power factor   in    Series   R-L, R-C, R-L-C circuits.  Analysis of Parallel  R-L circuit, R-C circuit, R-L-C circuit  (Qualitative treatment only)  

RESONANCE:
Resonance - series resonance - parallel resonance - condition for resonance - resonant frequency - Q factor - resonance curve - bandwidth (only simple problems).



UNIT  III   TRANSFORMERS AND MACHINES:                        		     (18Hrs)
TRANSFORMERS:
             Transformer - Ideal transformer - construction - working principle –EMF equation -Losses in  transformer- core loss,  copper  loss- Efficiency-  Regulation- OC, SC  test on  transformer  -List  of applications (qualitative  treatment  only)

MACHINES :                                              
D.C Machines - DC–Generator –Working principle   - Types-   Applications  - DC motor- working  principle-types-applications(qualitative treatment only) 
Single  phase  Induction motor-Types- construction & principle of operation of  capacitor start  induction motor- Applications-  stepper motor-working  principle-uses (qualitative treatment only). Universal Motor (qualitativetreatment only). Difference between single phase and three phase supply

UNIT IV  MEASURING INSTRUMENTS AND CRO:              	(18Hrs)
MEASURING INSTRUMENTS:                             
    	Indicating instruments – Basic forces for indicating instruments-construction and operation of permanent  magnet moving coil Instrument-Advantages –Disadvantages  of  PMMC  -Shunts and  Multipliers - DC ammeter-DC volt meter-volt meter sensitivity. Bridges - Types - Wheat stone bridge - applications -Universal impedance bridge arrangements to measure R,L,C.

CRO :       
CRO - Block diagram and   principle of operation of CRO-operation of CRT -Electrostatic focusing- Electrostatic deflection (no derivation) - Block diagram of vertical deflection system- Applications of CRO-Types of CRO- Block diagram and operation of dual trace CRO- dual beam CRO –comparison between dual trace and dual beam CRO – Digital storage oscilloscope –Block diagram- advantages. advantage. Block diagram-working principle of Function Generator.
UNIT V  TRANSDUCERS,SENSORS&TESTINSTRUMENTS:		     (18Hrs)
TRANSDUCERS
            Transducers - classification of transducer-Strain gauge - Types-uses. Construction, operation and applications of photo electric transducer, LVDT ,RVDT and Load cell. 
Principle of working of thermocouple-Temperature measurement  using  thermocouple – list of applications- Principle of working of  Thermistor  –Temperature  measurement  using   thermistors –  Types (NTC, PTC) - List of applications .

SENSORS
IR range sensor-IR proximity sensor-Ultrasonic range sensor-Touch sensor.

TEST INSTRUMENTS:
           Digital voltmeter –Types  ( to list only ) - Basic  block diagram  of DVM– Block diagram of Digital multi meter-  Advantages over analog instruments-Block diagram of  Digital frequency counter-Simple PC based Data Acquisition  system –  Block diagram.

Reference Books:

1. A text book of Electrical Technology by B.L. Theraja, Publication Division of Nirja constructions and development co. (P) Ltd. 
2. Electric circuit theory by Dr. M. Arumugam, N. Premkumaran. 
3. Modern Electronic Instrumentation and Measurement Techniques by Albert            D. Hel frick and William David cooper - Prentice Hall of India Pvt. Ltd.
4. Electrical and Electronic- Measurements and Instrumentation by A.K.Sawheney -Dhanpatrai and Sons.
Course Delivery:

The Course will be delivered through lectures, classroom interaction, animations, and exercises.


Course Assessment and Evaluation
	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	Direct Assessment 
	CIE
(Continuous Internal Evaluation)
	IA Tests
	Students
	Average of  two Periodical tests
+
Model Exam
	10
	Course File
	1 to 5

	
	
	Assignments 
	
	Average of three assignment marks
	10
	
Course file 

	1 to 5

	
	
	Attendance
	
	Daily Attendance
	05
	System Admin
	-

	
	
	
	
	TOTAL
	25
	
	

	
	TEE

	Term
End Exam
	Students
	End Of the Course
	100
	Answer Scripts at Autonomous  Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1,2,3  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to5 Effectiveness of Delivery of instructions & Assessment Methods



*CIE – Continuous Internal Evaluation                                                *TEE – Term End Examination

	Composition of Educational Components:



Questions for CIE and TEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 

	Sl. No.
	Educational Component
	Weightage   (%)
	Total Marks     
 (Out of 165)

	1
	Remembering
	9
	15

	2
	Understanding
	45.5
	75

	3
	Application
	45.5
	75

	Total
	100
	165




MODEL QUESTION PAPER

Term 	        : III 							Time 	        : 3 Hrs
Programme : Electronics and Communication Engineering 	Max. Marks : 100
Course        : Electrical Circuits and Instrumentation		Code            : M10EC206

PART – A                           (10 x 1 = 10 Marks)            
Answer any ten questions. Each carries one mark.
1. Define Ohm’s law
2. State Kirchoff’s voltage law
3. What is the equivalent resistance of three resistors R1, R2, R3 connected in parallel?
4. Define impedance
5. What is meant by Resonance?
6. Define quality factor
7. State the losses in a Transformer
8. State any 2 applications of a DC shunt generator
9. What are the types of single phase induction motor?
10. List out the types of damping
11. Define voltmeter sensitivity
12. What is CRO?
13. What is meant by LVDT?
14. What is a transducer?
15. What are the types of DVM?

	                  PART – B	           	   (6 x 5 = 30 Marks)
Answer any six questions. Each carries five marks.				
16. State and explain Norton’s theorem.
17. Define    i) Current ii) Voltage iii) Power iv) Resistance and v) Conductance
18. Derive an expression for impedance of an R-C series circuit        
19. Write in detail about Series Resonance
20. Derive the EMF equation of single phase transformer.
21. Write about the types of DC generator with neat diagrams.
22. Draw the block diagram of CRO.
23. Write about the basic forces in indicating instruments.
24. Write about the basic working principle of thermocouple.
25. Draw the block diagram and explain Simple PC based Data Acquisition  system.



PART – C	           (6 x 10 = 60 Marks)
Answer any six questions. Each carries ten marks.	
26. State and explain Thevenin’s theorem     						
27. State and explain the maximum power transfer theorem	
28. Derive an expression for impedance of an RLC series circuit          	 	                     
29. Derive the relation between voltage and current in a pure resistor, pure inductor and pure capacitor.	
30. Explain the working of a transformer. State its applications   	 
31. Explain the principle of operation of a capacitor start induction motor. Mention its applications.
32. Explain the construction and working of a PMMC instrument. State its advantages and disadvantages 								
33. Explain Wheat stone bridge circuit. Give its applications			
34. Explain the construction and operation of LVDT                      	
35. Explain the working of a digital frequency counter with a neat block diagram	 
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