ENGINEERING MATHEMATICS – III
(Common to all Branches)

Subject Title		:	Engineering Mathematics-III
Subject Code		:	EE- 301
Periods per week		:	04
   PeriodsperSemester	  :	60  

Time Schedule with BLUE PRINT
	S. No
	Major Topic
	No of Periods
	Weightage of Marks
	Short Type
	Essay Type

	 
	Unit - I
	 
	 
	R
	U
	App
	R
	U
	App

	1
	Indefinite Integration
	18
	32
	2
	2
	0
	1
	1
	0

	 
	Unit - II
	 
	 
	 
	 
	 
	 
	 
	 

	2
	Definite Integration and its applications
	17
	31
	0
	1
	1
	1/2
	1
	1  

	 
	Unit - III
	 
	 
	 
	 
	 
	 
	 
	 

	3
	Numerical Integration 
	05
	10
	0
	0
	0
	0
	0
	1

	 
	Unit - IV
	 
	 
	 
	 
	 
	 
	 
	 

	4
	Differential Equations of first order
	20
	37
	2
	2
	0
	1/2
	1
	1

	 
	Total
	60
	110
	4
	5
	1
	2 
	3
	3

	
	
	
	Marks:
	12
	15
	3
	20
	30
	30

	
	
	
R:
	Remembering type
	32   marks
	
	

	
	
	U:
	Understanding type
	45   marks
	
	

	
	
	App:
	Application type
	33 marks
	
	



ENGINEERING MATHEMATICS-III

COMMON TO ALL BRANCHES

OBJECTIVES
Upon completion of the subject the student shall be able to
Unit-I

1.0	Use IndefiniteIntegration to solve engineering problems
1.1 	Explain the concept of Indefinite integral as an anti-derivative.
1.2 	State the indefinite integral of standard functions and properties of Integrals  (u + v) dx  andku dx   where  k  is constant  and u, v are functions of x. 
1.3 	Solve integration problems involving standard functions using the above rules.
1.4 	Evaluate integrals involving simple functions of the following type by the method of   substitution.
i)       f(ax + b) dx where   f(x) dx is in standard form.  
		ii)       [f(x)]n  f (x) dx
		iii)     f(x)/[f(x)] dx
		iv)     f {g(x)} g (x) dx 
 1.5  	Find the Integrals of tan x, cot x, sec x and cosec x  using the  above.
 1.6	Evaluate the integrals of the formSinmCosn. d where m and n are positive integers.
 1.7 	Evaluateintegrals of powers of tan x and sec x.
 1.8  	Evaluate the Standard Integrals of the functions of the type

			
 1.9  	Evaluate the integrals of the  type

			.	
1.10 	Evaluate integrals using decomposition method.
1.11 	Evaluate integrals using integration by parts with examples.

1.12 	State the Bernoulli’s rule for evaluating the integrals of the form.
1.13 	Evaluate the integrals of the formex [f(x) + f (x)] dx.

Unit-II
2.0 	Understand definite integral and use it in engineering applications
2.1 	State the fundamental theorem of integral calculus 
2.2 	Explain the concept of definite integral. 
2.3 	Calculate the definite integral over an interval. 
2.4 	State various properties of definite integrals. 
2.5 	Evaluate simple problems on definite integrals using the above properties.
2.6 	Explain definite integral as a limit of sum by considering an area.
2.7 	Find the areas under plane curves and area enclosed between two curves using integration.
2.8 	Obtain the volumes of solids of revolution.
2.9 	Obtain the mean value and root mean square value of the functions in any given           interval.
Unit –III
3.0   Understand Numerical Methods     
3.1 	Explain the Trapezoidal rule, Simpson’s 1/3 rules for approximation of integrals and                        
provide some examples.


Unit –IV
4.0 	Solve Differential Equations in engineering problems.
4.1 	Define a Differential equation, its order, degree 
4.2 	Form a differential equation by eliminating arbitrary constants.
4.3   	Solve the first order first degree differential equations by the following methods:
		i.   	Variables Separable.
		ii.   	Homogeneous Equations. 
iii. Exact Differential Equations
		iv.	Linear differential equation of the form dy/dx + Py = Q,
	where P and Q are functions of x or constants.
iv. Bernoulli’s Equation (Reducible to linear form.)
4.4	Solve simple problems leading to engineering applications

COURSE CONTENT
Unit-I
Indefinite Integration:
1. Integration regarded as anti-derivative – Indefinite integral of standard functions.    Properties    
of indefinite integral. Integration by substitution or change of variable. Integrals of the form 
sinm. cosn.  where m and n  are positive integers.  Integrals of tan x, cot x, sec x, cosec x and     powers of tan x, sec x by substitution.

Evaluation of integrals which are reducible to the following forms :


	
Integration by decomposition of the integrand into simple rational, algebric functions. Integration by parts , Bernoulli’s rule.

Unit-II
Definite Integral and its applications:
2.  Definite integral-fundamental theorem of integral calculus, properties of definite integrals,  evaluation of simple definite integrals.  Definite integral as the limit of a sum. Area under plane      curves – Area enclosed between two curves. Volumes of solids of revolution.Mean and RMS      values of a function on a given interval.


Unit-III
Numerical Integration  :
3 Trapezoidal rule, Simpson’s 1/3 rule to evaluate an approximate value of a definite integral. 


Unit –IV
Differential Equations:
4. Definition of a differential equation-order and degree of a differential equation- formation of differential equations-solution of differential equation of first order, first degree: variable-separable, homogeneous, exact, linear differential equation, Bernoulli’s equation.


Reference Books:
1.	Integral Calculus Vol.I, by M.Pillai and Shanti Narayan
2.   Thomas’ Calculus,  Pearson Addison –Wesley Publishers




ELECTRICAL CIRCUITS

Subject Title			:	ElectricalCircuits 
Subject code			:	EE-302
Periods/Week		:	05
Periods/semester		:	75

TIME SCHEDULE
	Sl. No.
	Major Topics
	Periods
	Weightage of Marks
	Short Questions
	Essay Questions

	1.
	D.C Circuits
	12
	26
	02
	02

	2
	Network Theorems
	11
	13
	01
	01

	3
	Fundamental of A.C.
	13
	19
	03
	01

	4
	Single phase A.C. circuits
	19
	26
	02
	02

	5
	Parallel circuits
	8
	13
	01
	01

	6
	Poly phase circuits	
	12
	13
	01
	01

	
	Total
	75
	110
	10
	08



OBJECTIVES 
	Upon the completion of the course the student shall be able to 
1.0	Understand Kirchoff’s laws and star delta Transformations.
1.1 Differentiate between active and passive circuits.
1.2 Explain junction, branch and loop in circuits
1.3 Understand the insufficiency of Ohm’s law to solve complex circuits.
1.4 State Kirchoff’s current law and voltage law.
1.5 Solve problems by applying KVL and KCL
1.6 Explain star and delta circuits
1.7 Explain the concept of circuit transformation and  equivalent circuits
1.8 Develop transformation formulae for star- delta transformations
1.9 Solve problems on the above

2.0	Understand Network Theorems
2.1	Explain ideal voltage source & ideal current source 
2.2	Explain Source transformation technique
2.3	State Super position theorem.
2.4	State Thevenin’s theorem.  
2.5	State Norton’s theorem 
2.6	State maximum power transfer theorem.
	(All the theorems with reference to D.C only)
2.7	Solve simple problems on the above theorems

3.0	Comprehend the relationship between quantities connected with  
alternating current
3.1	Define the instantaneous value, maximum value, frequency,time period, Average 
	value, R.M.S value, form factor and peak factor.
3.2	Calculate the above for different alternating waveforms viz. half, full wave 
rectified sine, triangular and square wave forms.
3.3	Explain the terms phase and phase difference(No problems).
3.4	Understand j operator.
3.5       Convert polar quantities to rectangular quantities and 
Vice-versa.
	
4.0	Comprehend the single phase A.C. Series circuits
4.1	Define the terms resistance, inductance and capacitance
4.2	Derive relationship between voltage and current in pure resistive,inductive and capacitive  circuits
4.3	Calculate the impedance, current, phase angle, power and power factor in   
R-L, R-C, L-C &R-L-C  series circuits.
4.4	Solve Problems on Series Circuits
4.5	Define Resonance in series circuits derive resonant frequency.
4.6	Define Q- factor and explain importance of Q-factor.
4.7	Solve simple problems on Series Resonance.


COURSE CONTENT
1.Kirchoff’s Laws and Star - Delta Transformation 
Active and Passive circuits -  Junction, branch and loop in circuits -Insufficiency of Ohm’s law to solve complex circuits, Kirchoff’s laws - Star - Delta configurations, star-delta transformations.
2.  Network Theorems
Ideal Voltage , Ideal current source- Source transformation technique-Super position theorem- Thevenin’s Theorem -Norton’s Theorem- Maximum power transfer theorem with  reference to D.C.-Problems on the above.
3.Fundamentals of A.C.
Definition of Alternating quantity, cycle, period, frequency, amplitude, instantaneous value and angular velocity - Average value - effective value/R.M.S value definitions and derivations - calculations of these values for half wave rectified sine wave, full wave rectified Sine wave, Triangular and Square wave forms-form factor- peak factor - Representation of alternating quantities by equation, graphs and phasor diagrams - Phase and phase difference–Undestandingof `J’ notation for alternating quantities ,transformation from polar to rectangle notations and Vice-versa

4.Single phase A.C. Series Circuits
Resistance, inductance and capacitance as circuit elements - concept of reactance,  resistive, purely inductive and purely capacitive circuits - Derivation of voltage , current, power relations including phase relationships, wave forms and phasor diagrams - R-L, R-C , L-C &R-L-C series circuits - Derivation of relation between voltage, current, impedance, power including wave forms and phasor diagrams. Impedance triangle, phase angle, power factor, active and reactive components of current and power in above circuits – Definition of Resonance in series circuits and expression for resonant frequency-Q-factor-Importance of Q- factor- Problems on series circuits and series resonance.




REFERENCES
1.  Electrical Technology - Vol - I  by B.L. Theraja- S.Chand&co.
2.  Introduction to Electrical Engg. By  V.K.Mehta
3.  Electrical Technology by Hughes.
4.  Problems in Electrical Engg. By Parker Smith
5.  Engineering Circuit analysis By William Hayt and JackE,kemmerly-TMH
6.   Electrical Circuits by A.Chakrabarthy- DhanapatRai and Sons
7.  Network and Systems by D. Roy Chowdary- New age international publishers
8.  Electric Circuit Theory by K. Rajeshwaran-Pearson educations,2004
9.  Network Analysis by Vanvalkanburg, PHI. 
10.   Electrical Circuits by Joseph Edminister- Schaum series 
11.   Fundamentals of Electric circuits – Alexander Sadiku- TMH
12.   Electric circuits by MahmoodNahvi, Joseph A Edminister-TMH.







POWER SYSTEMS – I

Subject Title		:	POWER SYSTEMS – I (GENERATION) 
Subject Code			:	EE – 303
Periods / Week		:	04	
Periods / Semester 		:	60	
TIME SCHEDULE
	Sl. No.
	Major Topics
	Periods
	Weightage of Marks
	Short Questions
	Essay Questions

	1.
	Sources of Energy
	04
	06
	02
	-

	2.
	Thermal Power Station
	12
	16
	02
	01

	3.
	Hydro Electric Power Station
	14
	23
	01
	02

	4.
	Nuclear Power Station
	08
	16
	02
	01

	5.
	Renewable Energy sources
	10
	23
	01
	02

	6.
	Combined Operation and Economics of power stations
	12
	26
	02
	02


	
	Total
	60
	110
	10
	08



OBJECTIVES:
Upon completion of the course the student shall be able to
1.0	Appreciate the various sources of power generation.
1.1	List the different sources of energy 
1.2	Classify the sources of energy into conventional and non-conventional types.
1.3	State necessity of developing non-conventional methods of power 	generation.
1.4	Explain the method of generating electrical energy from (i) Solar Power (ii) Tidal Power (iii) Wind Power(iv)Biomass.(v)Geo-thermal power
1.5	State the relative merits and limitations of Conventional and Non-Conventional types of sources.
1.6	State the need of energy conservation.
1.7	List the different methods of energy conservation.


2.0	Comprehend the working of thermal power station.
2.1 List the thermal power stations in South India with their location and their capacity.
2.2 Explain the general principle of working of thermal power stations.
2.3 List the requirements for setting up of Thermal Power Station.
2.4 Mention the requirement for site selection of thermal power plant.
2.5	Draw the detailed line diagram of a condensing type thermal power station.
2.6	Explain the principle of working of each component of thermal power station.
2.7	Describe the energy losses occurring in thermal power plant 
2.8	State the methods to improve the efficiency of thermal power plant.
2.9	Define 	i)Pulverization		
ii)Condensation
2.10	Mention the advantages of 	i)Pulverization	ii)Condensation
2.11	State the necessity of cooling towers in thermal power plant 
2.12	List the types of cooling towers in thermal power plants. 
2.13	List the controls used at i) Boilers, ii) Turbines,(iii) Alternators.
2.14	Explain the concept of Energy Auditing 
2.15	State the need of Energy Auditing
2.16	List the methods. of Energy Auditing
	2.17	Mention the causes of pollution 
	2.18	List the methods to control Pollution.

3.0	Comprehend the working of hydroelectric power stations.
3.1 List the Hydel power stations in South India with their location and their capacity
3.2 Explain the principle of working of Hydro power station.
3.3 List the requirements for setting up of Hydro Electric Power (HEP).Station.
3.4 Mention the requirement and factors for site selection of Hydro Electric Power Plant.
3.5 Explain Hydrograph.
3.6 Derive waterpower equation 
3.7 Define various hydraulic terms used 
3.8 Solve numerical problems on waterpower equation
3.9 Classify the H.E.P’s based upon 
i) head	ii) duty	iii) location 	and 	iv)hydraulic considerations.
3.10 Explain with layout diagram working of the following Power Stations
ii) High Head, ii) Medium Head, iii) Low Head  .
3.11	State the need of i) Surge Tank, ii) Fore bay, iii) Spill gates.
3.12	Explain the working ofi) Surge Tank ii) Fore bay 	iii) Spill gates.
3.13	List the main controls used ati)Head works	ii) Turbine iii) Alternators.
4.0 	Comprehend the working of Nuclear Power Stations.
4.1 State the importance of nuclear energy
4.2 Explain fission and fusion reactions.
4.3 State the merits of using nuclear energy
4.4 List the various risks involved in using nuclear energy
4.5 Mention the various nuclear fuels used in nuclear power station by giving their properties.
4.6 Give specific examples of fission and fusion reactions with mass-energy balance.
4.7 Explain types of fission reactions and sustained chain reaction.
4.8 Explain use of moderator in nuclear reactions.
4.9 List the types of reactors used in Nuclear power stations.
4.10 Explain the working of reactors in Nuclear power stations
4.11 State the merits and demerits of reactors in Nuclear power stations.
4.12 Explain the working of a moderate type nuclear power station with a block diagram.
4.13 Mention the materials used for i)coolant	ii)reflector iii)control rods
4.14 State the need of 	i)coolantii)reflector	and iii)control rods.
4.15 Explain the working of i)coolant	ii)reflector	 and 	iii)control rods.
4.16 Explain the mechanism of power control by control rods.
4.17 Explain the measures to control radio activity.
4.18 List the main controls at the reactor
	
COURSE CONTENT
1.	Introduction
Different sources of energy - Conventional and Non-conventional sources - Need for Non-Conventional Energy based power generation - Methods of generation of energy from different sources of power  such as Solar, Wind, Tidal, Bio-mass and Geo-Thermal - Merits and Limitations of Conventional and Non-conventional sources - Need for energy conservation and their methods.


2.	Thermal Power Station
Thermal Power Station - Principle of working - Factors for selection of site. Block diagram of condensing type thermal power station - Thermal power station - Components and principles of working - Energy Losses and methods to improve the efficiency- pulverization, Condensation, Cooling towers and their types - Main controls at Boilers, Turbines and Alternators - Energy auditing of thermal power station -  Causes of pollution and methods to control them.

3.	Hydroelectric Power Stations
Hydro Electric Power Station - Factors for site selection and limitations in location and operation – Hydraulic terms used - Water power equation - Classification of hydroelectric power stations based on head, duty, location and hydraulic considerations - Layout diagram of High Head ii) Medium Head iii) Low Head Power Stations - Working of surge tank, fore bay, spill gates- Main controls of head works, turbines and alternators.

4.	Nuclear Power Stations
Nuclear energy, fission and fusion reactions - Merits and risks in using nuclear energy. Nuclear fuels and their properties - Fission and fusion reactions with mass-energy balance, Fission reactions and sustained chain reaction - Moderator in nuclear reactions - Working of reactors with merits and demerits - Working of moderated type nuclear power station with a block diagram - Need and working of coolant, reflector, control rods – Materials used for them - Power control by control rods- measures to control radioactivity- main controls at the reactor.

REFERENCES
1. S.L.Uppal-Electrical Power 
2. Soni,Guptha,Bhatnagar-Electrical Power Systems – DhanpatRai& Sons
3. A.T.Starr -Generation, Transmission and Utilisation
4. C.L.Wadhwa -Electrical Power Systems - New age international(P) limited
5. NEDCAP -Non Conventional Energy Guide Lines 
6. J B Guptha -Electrical power plants 
7. G.D. Roy Non conventional energy sources 
8. S.Rao and D.B.Palekr -Energy technology- Nonconventional and Conventional
9. Raja.-Introduction to Non Conventional energy resources 
10. B H khan -Non Conventional energy resources - McGraw Hill
11. Meinel A B and Meinal M P,Addison -Applied Solar Energy- Wesley Publications
12. S L Sah Renewable and novel energy sources-. MI Publications, New Delhi.
13. George Sutton -Direct Energy Conversion –- McGraw Hill




                                                  D.C. MACHINES 
Subject Title		 :         	D.C. Machines  
Subject Code		:         	EE - 304 
Periods/Week		:         	04
Periods/Semester	:	60

TIME SCHEDULE

	Sl. No.
	Major Topics
	Periods
	Weight age
	Short Questions
	Essay Questions

	1.
	Fundamentals of D.C  Generators
	15
	29
	03
	02

	2.
	Armature Reaction and Characteristics and applications of D.C Generator s.  
	13
	26
	02
	02

	3.
	Fundamentals of D.C Motors
	12
	26
	02
	02

	4.
	Speed Control and Starters for D.C Motors
	10
	16
	02
	01

	5.
	Testing of D.C Motors
	10
	13
	01
	01

	
	TOTAL
	60
	110
	10
	08



OBJECTIVES

On completion of the study of the subject the student should be able to comprehend the following
1.0  Fundamentals of D.C Generators
1.1  State the method of dynamically induced   E.M.F.
1.2  Fleming’s right hand rule.
1.3  Electromechanical energy conversion.
1.4  Explain the working of simple loop generator.
1.5  Principle of working of D.C generator.
1.6  State the functions of each part of D.C generator with neat sketches.
1.7  Explain the working of D.C Generator.
1.8  Types of windings  —  (i) Lap   (ii) Wave.
1.9  Classification of generators based on excitation.
1.10  Derive the E.M.F equation of D.C generator.
1.11  Voltage and Current equations for different types of D.C Generators.
1.12  State the losses incurred in the D.C machines.
1.13  Explain power stages in D.C. machine
1.14  Problems on the above.
2.0   Armature Reaction and Characteristics of D.C Generators.
2.1   State and explain the Armature reaction with sketches.
2.2   Explain the phenomenon of Demagnetization &Cross  magnetization.
2.3 Derive the formula for ATd  ,ATc / Pole. 
2.4  Solve the simple problems on  ATd  , ATc / Pole
2.5  State and explain Commutation.
2.6   State the methods of improving commutation and explain  inetrpole  method.
2.7   O.C.C, internal and external characteristics of
(i) Separately excited      (ii) Shunt
(iii) Series                       (iv) Compound generators.
2.8  State the conditions for (i) Building up (ii) Non building up of   E.M.F.
2.9  Calculation of Critical field resistance and critical speed fromO.C.C
2.10  Explain the necessity of parallel operation.
2.11  Conditions for parallel operation of generators. ( No-    Problems)
2.12  Use of Equalizer ring in parallel Operation.
2.13  Applications of D.C generators.
2.14 Explain the working of  welding  Generator.
3.0 Fundamentals of D.C Motors
3.1  State and explain Fleming’s left hand rule.
3.2  Explain the working of D.C motors and classify them.
3.3  Explain the significance of back E.M.F and its formula.
3.4  Write the formulas for back E.M.F for different D.C motors.
3.5  Problems on E.M.F equation.
3.6  Torque equation of D.C motor. 
3.7Develop the formulas for armature torque (Ta) , shaft torque   (Tsh) and loss torque.
3.8  State the different losses in D.C motors and explain power   stages in D.C. motor.
3.9  Problems on the above.
3.10  Explain and plot the electrical and mechanical characteristics of D.C Shunt, 
Series and compound motors.
3.11  Applications of D.C motors.
4.0  Speed Control and Starters for D.C Motors
4.1  Explain the necessity of  speed control of DC Motors.
4.2  Explain the different methods (Flux, Armature and Voltage) of speed controls for
D.C shunt motors.
4.3  State the advantages and disadvantages of above methods.
4.4  Explain the different methods of speed control for series motors
4.5  Explain the necessity of starter.
4.6  Explain 3-point starter with neat sketch.
4.7  Explain 4-point starter with neat sketch.
4.8  Drum controlled starter for Series Motor.


COURSE CONTENTS
1. Fundamentals of D.C Generators
Dynamically induced   E.M.F- Fleming’s right hand rule - electromechanical energy conversion - simple loop generator - principle of D.C generator- functions of each part of D.C generator with neat sketches windings  -  (i) Lap   (ii) Wave -Classification of generators based on excitation- E.M.F equation -  losses incurred in the D.C machines-Problems on E.M.F equation -Voltage and Current equations for different types of D.C Generators - simple problems.
2. Armature Reaction and Characteristics of D.C Generators
Armature reaction, Demagnetization & Cross magnetization-Derive for ATd, ATc / Pole.,- simple problems –Commutation -  methods of improving commutation – Method of improving Commutation by Interpole method O.C.C, internal, external characteristics of Separately excited, Shunt, Series and Compound generators- Conditions for (i) Building up (ii) Non building up of E.M.F.- Critical field resistance and critical speed from O.C.C - parallel operation of generators - Applications of D.C generators – Welding Generator.
3. Fundamentals of D.C Motors
Fleming’s left hand rule - working of D.C motors – classification - significance of back E.M.F. Write the formulas for back E.M.F for different D.C motors-Problems on E.M.F equation - Torque equation - Armature torque (Ta) , shaft torque (Tsh) and loss torque – Problems on Torque- Different losses –Problems on losses electrical and mechanical characteristics of D.C Shunt, Series and compound motors. Applications of D.C motors.
4. Speed Control and Starters for D.C Motors
Necessity of speed control- different methods (Flux, Armature and Voltage) of speed controls for D.C shunt motors-State the advantages and disadvantages of above methods-different methods of speed control for series motors- problems -necessity of starter- 3-point starter, 4-point starter, Drum Controlled starter.
REFERENCES
1. B.L. Theraja -Electrical Technology - Vol - I - S.Chand&co.
2. B.L. Theraja -Electrical Technology - Vol -II - S.Chand&co.
3. P.S. Bhimbhra -Electrical machines
4. M.V.Deshpande -Electrical Machines
      5. D.P.Kothari, J.Nagarath - Electric Machines- TMH










ELECTRICAL & ELECTRONIC MEASURING INSTRUMENTS
Subject Title		: Electrical& Electronic Measuring Instruments
Subject Code		:EE – 305 
Periods/Week	:04
Periods/ Semester	:60

TIME SCHEDULE
	Sl. 
No. 
	Major Topics
	Periods
	Weightage
of Marks 
	Short Questions 
	Essay Questions 

	1
	Basics of Measuring Instruments 
	08
	11
	02
	1/2

	2
	Electromechanical Measuring 
Instruments -I
	12
	23
	01
	02


	3
	Electromechanical Measuring 
Instruments -II
	10
	23
	01
	02

	4
	Measurement of Resistance  
	08
	16
	02
	01

	5
	Transducers and Sensors  
	10
	16
	02
	01

	6
	Electronic & Digital 
Instruments 
	12
	21
	02
	11/2

	
	TOTAL
	60
	110
	10
	08



OBJECTIVES
Upon the completion of the course the student shall be able to 
1.0	Comprehend the Basics of measuring instruments.
1.1 List any six important electrical quantities to be measured by giving their units 
1.2 Mention the names of the instruments to measure the various electrical quantities..
1.3 Classify instruments on the basis of  construction and output as analog
(electromechanical and analog electronic) and digital instruments . 
1.4	Classify the electromechanical instruments according to Principle of Working.
1.5	Classify the instruments on the basis of method of measuring the value 
as absolute and secondary instruments.
1.6	Distinguish between Absolute and Secondary instruments 
1.7	State the types of secondary instruments (indicating, integrating and recording).by giving suitable examples.
1.8	State the purpose of obtaining deflecting, controlling and damping torques in indicating instruments.
1.9	Explain the methods of obtaining	 i)deflecting torque	ii) controlling torque 	and	 iii) damping torque in indicating instruments.
1.10	Define the following terms related to measuring Instruments
	i) accuracy		 ii) precision 	iii) error 	iv) resolution	v) sensitivity
1.11	Classify the errors according to its source (gross, systematic and random)
2.0	Explain the construction and working of different Electromechanical 
Measuring instruments.
2.1	Describe the construction of Permanent Magnet Moving Coil Instrument. 
2.2	Explain the working of Permanent Magnet Moving Coil Instrument (Voltmeter/Ammeter) .
2.3   Solve simple problems on deflecting torque Td= NBIA
2.4		List the three types of errors commonly occurring in moving coil (M.C.)instruments
2.5Mention the remedies for the commonly occurring errors in M.C instruments
2.6	State advantages and disadvantages of M.C Instruments.
2.7	List the applications of M.C Instruments
2.8	Describe the construction and working of Moving Iron (M.I) 
i)Attraction type Instrument	ii)Repulsion type Instrument.
2.9	List the errors commonly occurring in M.I. Instruments.
2.10  State the advantages and disadvantages of M.I.Instruments.
2.11	Compare M.C. and M.I. instruments.
2.12	Describe the method of extending the range of moving coil ammeter with the help of 	shunt.
2.13	Describe the method of extending the range of moving coil voltmeter with the help 	of Multiplier.
2.14	Solve the problems on Shunts and Multipliers used for moving coil 	instruments.
2.15	Describe the construction of a dynamometer type instrument 
2.16	Explain the working of a dynamometer type Instrument.
2.17Draw the circuit diagram for measuring power with wattmeter in a Single – Phase circuit. 
2.18List the common errors in the Dynamometer Instruments.
2.19	List the advantages and disadvantages of dynamometer instruments

3. 0	Explain the construction and working of different Electromechanical 
Measuring instruments
3.1	State the need for instrument transformers (Current Transformer – CT and Potential Transformers - PT).
3.2	List the applications of CT and PT.
3.3	State the precaution when using CT.
3.4	Draw the circuit diagram for measuring power with wattmeter in Single – Phase circuit in conjunction with instrument transformers. 
3.5	Describe the construction of a 1-phase induction type Energy meter
3.6	Explain the working of a 1-phase induction type Energy meter.
3.7	State Meter Constant 
3.8	State the common errors and their remedies in 1- phase energy meter
3.9	Describe construction and connections of a 3-phase energy meter.
3.10	Describe the construction of Weston synchroscope.
3.11	Explain the working of Weston synchroscope

4.0	Explain the methods of measurement of resistance.
4.1	Classify the resistance into Low, Medium and High Values giving examples for each.
4.2	List the methods of measurement of
	i) Low resistance 	ii) Medium resistance 	and 	iii) High resistance
4.3	Draw the circuit diagram of basic Ohm-meter. 
4.4	Explain the working of basic Ohm-meter.
4.5	Describe the two types of Ohm-meters (series and shunt).
4.6	Distinguish between shunt and series Ohm-meters 
4.7	Describe the construction of Megger.
4.8	Explain the working of Megger
4.9	Explain the method of measurement of earth resistance using Earth Megger.
(Construction and Working of Earth Megger is not required).
4.10	State the working principle of basic Potentiometer.
4.11	Describe the Construction of basic Potentiometer with a legible sketch
4.12	Explain the working of basic Potentiometer with a legible sketch
4.13	Explain the measurement of unknown resistance using Potentiometer.
4.14	List the applications of Potentiometer.
COURSE CONTENT
1. Basics of Measuring instruments:
	List of important electrical quantities to be measured, their units and the names of the 
Instruments to measure them- Classification of instruments - different types of torques 
(Deflection, Controlling and Damping torques) in the indicating instruments-definitions of 
Accuracy, precision, error, resolution and sensitivity-types of error.
2.	Electromechanical Measuring Instruments-I
M.C. and M.I types of Ammeters and Voltmeters - their Construction and working, errors, 
comparison-  shunts and multipliers for M.C instruments – problems on shunts and multipliers for M.C instruments  - Dynamometer type Ammeter, Voltmeter and Wattmeter –construction,working, and errors in them 
    3.  Electromechanical Measuring Instruments -II
 Need for Instrument transformers-applications of Instrument transformers- Measurement of energy –single phase Induction type energy meter- Construction and working,  error and adjustments construction and  connections of a 3-phase energy meter- Construction and working of Weston Synchroscope.
4.	Measurement of resistance:
Classification of resistance- List of methods of measurement of resistance- explanation of basic Ohm meter circuit – difference in series and shunt type ohmmeters- Construction and working  of megger – method of measuring  earth resistance using earth Megger – working principle,construction and applications of Potentiometer.
References:
1. A. K.SAWHNEY -Electrical and Electronic measuring instruments 
–- DhanpatRai&Sons.
2. E.W. Golding and F.C. Widdis,Electrical Measurements and measuring instruments –Wheeler publishers.
3. David A Bell -Electronic Instrumentation and Measurements– Oxford.
4. B. L. Theraja -Electrical Technology —– S.Chand&Co.
5. Khandpur -Modern Electronic Equipment 
6. J.B. Gupta -Electrical and Electronic measuring instruments.
7. Harris -Electrical measurements 
8. K.B.Bhatia -Study of Electrical Appliances and Devices – Khanna Publishers.
	


ELECTRONICSENGINEERING
SubjectTitle	:	ElectronicsEngineering
Subjectcode	:	EE-306
Periods/Week	:	05
Periods/Semester	:	75
TIMESCHEDULE
	Sl.
No.
	MajorTopics
	Periods
	Weightage
ofMarks
	Short
Questions
	Essay
Questions

	1.
	Powersupplies
	13
	17½
	02½
	01

	2.
	Specialdevices
	12
	17½
	02½
	01

	3.
	TransistorBiasing
	10
	13
	01
	01

	4.
	Amplifiers
	20
	36
	02
	03

	5.
	Oscillators
	10
	13
	01
	01

	6.
	CROandIndustrial Timers
	10
	13
	01
	01

	
	Total
	75
	110
	10
	08



OBJECTIVES
Onthecompletionofthecoursethestudentshouldbeabletocomprehend thefollowing
1.0	UnderstandtheworkingPrincipleofPowersupplycircuits
1.1	ExplaintheprincipleofrectifierPowerSupplywithaBlockdiagram
1.2	ExplaintheworkingprincipleofhalfwaverectifierusingP.N.junction diodeswithwaveforms.
1.3	Explaintheworkingprincipleoffullwaverectifierwithcentretapped transformerusingP.N.junctiondiodeswithwaveforms.
1.4	ExplaintheworkingprincipleofbridgerectifierusingP.N.junctiondiodes withwaveforms.
1.5	StatetheneedforfilterandListthedifferenttypesoffilters.
1.6	Explaintheworkingprincipleofhalfwaverectifierusingfiltercircuits
1.7	Explaintheworkingprincipleoffullwaverectifierwithcentretapped transformerusingfiltercircuits.
1.8	Explaintheworkingprincipleofbridgerectifierusingfiltercircuits
1.9	ExplaintheoperationofZenerdiodevoltageregulator.
1.10	Explaintheoperationofadjustablevoltageregulator(LM317).
2.0	UnderstandthePerformanceofSpecialDevices
2.1	Explaintheconstruction, workingprincipleandapplicationsof JFET
2.2	Explaintheconstruction,workingprincipleandapplicationsof    MOSFETS
2.3	Explaintheconstruction,workingprincipleandapplicationsofUJT
2.4	Explaintheconstruction,workingprincipleandapplicationsofLED
2.5	Explaintheconstruction,workingprincipleandapplicationsofLCD
2.6	Explaintheconstruction,workingprincipleandapplicationsof PhotoDiode
2.7	Explaintheconstruction,workingprincipleandapplicationsof PhotoTransistor
2.8	Explaintheconstruction,workingprincipleandapplicationsof SolarCell
2.9	Explaintheconstruction,workingprincipleandapplicationsof OptoCoupler
3.0	UnderstandtheTransistorBiasing.
3.1	Explaintheoperationoftransistorasanamplifier.
3.2	ExplaintheconceptofDCloadline.
3.3	DeterminetheQpoint(operatingpoint)ontheDCloadline.
3.4	Statethenecessityofproperbiasingforatransistoramplifier.
3.5	Listthecausesforinstabilityofbiasinginatransistoramplifier.
3.6	Explaintheneedforstabilizationanddefinethestabilityfactor
3.7	Explain collectortobasebiasingmethod.
3.8	Explainpotentialdividerbiasingmethod.
4.0	UnderstandtheWorkingPrincipleofAmplifiers.
4.1	Classifyamplifiersonthebasisoffrequency,function,typeofload,period ofConductionandNumberofstages.
4.2	DrawthepracticaltransistorCEamplifierandexplainthefunctionofeach component
4.3      Explain the needforMultistageamplifier(Cascadingofamplifiers).
4.4	Definethetermsgain,decibelgain,frequencyresponseandbandwidth ofanamplifier.
4.5	Explaintheprincipleofoperationoftwo-stageRCcoupledamplifierwith circuitdiagram.
4.6	DrawandexplainthefrequencyresponseofRCcoupledamplifier.
4.7	Explaintheprincipleofoperationoftwo-stagetransformercoupledamplifier withcircuitdiagram.
4.8	Drawandexplainthefrequencyresponseoftransformer-coupledamplifier.
4.9	Explaintheprincipleofoperationofdirectcoupledamplifierwithcircuit diagram.
4.10	Comparedifferenttypesofcoupling.
4.11	ListapplicationsofRCcoupled,Transformercoupledanddirectcoupled amplifiers.
4.12	Distinguishbetweenvoltageandpoweramplifier
4.13	ExplaintheworkingprincipleofClass-Apoweramplifier
4.14	Explaintheworkingprincipleofcomplementarypush-pullpower amplifier
4.15	Defineefficiencyofpoweramplifier.
4.16	Explaintheeffectoffeedbackongain,bandwidth,distortion,noise.
4.17	DefinefeedbackfactoranddrawtheCircuitDiagramsofdifferent typesoffeedbackamplifiers
COURSECONTENTS
1.	Powersupplies
Halfwave,FullwaveandBridgerectifiers-TypesofFilters–ZenerVoltageRegulator-ICVoltageRegulator,
2.	SpecialDevices
JFET,MOSFET,UJT,LED,LCD,Photodiode,Phototransistor,Solarcell, Optocoupler,-characteristicsandtheirapplications.
3.	TransistorBiasing
TransistorasanAmplifier-Biasingandstabilizationtechnique-Operating pointandLoadlineCharacteristics.
4.	Amplifiers
ClassificationofAmplifiers,Couplingmethods,Frequency, ResponseofR.C-coupled, transformercoupledandDirectcoupled-Amplifiersandtheirapplications. Poweramplifier-ClassA-Complementarypush-pullAmplifiers-Feedback
Reference Books
1.	PrinciplesofElectronicsbyV.K.Mehtha,SCHAND	.
2.	BasicElectronicsandLinearcircuits byBhargava,TMHPublishers.
3.  ElectronicPrinciplebyMalvino
4.  ElectronicdevicesandcircuitsbyMathur,Chada&Kulakshetra
5. IndustrialElectronicsbyG.K.Mithal
6. AppliedelectronicsbyG.K.Mithal
7.  ElectronicInstrumentsbyDavidKooper
	

	
	

DC MACHINES LABORATORY PRACTICE
	

	Subject Title
	:
	DC Machines Laboratory Practice
	

	Subject Code
	:
	EE-307
	

	Periods/Week
	:
	03
	

	Periods/Semester
	:
	45
	

	
	
	
	TIME SCHEDULE
	

	
	
	
	
	

	S.
	
	
	Major Topics
	No. of

	No.
	
	
	
	Periods

	
	
	
	
	

	1.
	Testing and Speed control of DC motors
	24

	2.
	Characteristics of DC Generators
	21



OBJECTIVES:
Upon completion of the Practice, the student shall be able to
TESTING AND SPEED CONTROL OF DC MOTORS
1 Identify the terminals of the following DC Machines

a) DC Shunt motor

b) DC Series Motor
c) DC Compound Motor.

2 Study the parts of DC 3 point starter, 4 point starter and Drum Controller Starter.

3 Obtain performance characteristics by conducting Brake Test on DC Shunt Motor
4 Obtain performance characteristics by conducting Brake Test on DC Series Motor.

5 Obtain performance characteristics by conducting Brake Test on DC Compound Motor.
6 Speed control of DC Shunt Motor by
a) Armature  control method

b) Field control method

7 Obtain the performance of a DC Shunt Motor by conducting Swinburne’s test.

CHARACTERSTICS OF DC GENERATORS

8. Obtain OCC of a DC shunt Generator at rated speeds.
9. Obtain Internal and External characteristics of DC Shunt Generator.

10. Obtain Internal and External characteristics of DC Series Generator.
11. Obtain Internal and External characteristics of DC Compound Generator

Competencies to be achieved by the student

	S.No
	Experiment title
	Competencies

	1
	Identify theterminals of thefollowing DCMachines
(a)DC Shunt motor
(b)DC SeriesMotor
(c)DC CompoundMotor.
	Note down the name plate details.
Locate the different terminals of a DC Shunt Motor / DCSeries Motor. /. DC Compound Motor.
Measure the resistance across different terminals usingmultimeter.
Record the resistance values of the terminals.
Identify the armature and shunt field / series field

	2
	Study the parts ofDC 3 point, 4 pointstarter.
	Locate the Line, Armature, Field terminals of the starter(L-A-F)
Locate NVR coil and OLR coils.
Know the purpose of NVR and OLR coils.
Properly connect Starter and motor terminals.
Properly handle the Starter terminals.Properly start the motor.

	3,4,5
	Performancecharacteristics of DC(Shunt,Series,Compound) Motors.by conducting BrakeTest
	Select the proper DC supply voltage
Choose the proper range of voltmeter, ammeter and rheostat.
Connect the circuit as per the circuit diagram.
Ensure that all the instruments are connected in proper polarity.
Start the Motor with the starter.
Note the readings of speed N, current I and springbalance for a particular load.
Pour water in the break drum carefully.
Check the speed and maintain it constant by means offield regulator before taking every reading.
Note readings by varying loads on the motor upto ratedcurrent.
Calculate the torque,input, output and efficiency.
Draw performance curves of motor

	6
	Speedcontrolof DCShunt Motor by
(a)  Armature controlmethod
(b)Fieldcontrolmethod
	Select the proper DC supply voltageChoose the proper range of voltmeter, ammeter andrheostat.
Connect the circuit as per the circuit diagram.
Ensure that all the instruments are connected in properpolarity.
Handle the 3- point Starter
Set the Field Resistance of the motor by graduallymoving the knob on the rheostat coil.
Record the readings of Ammeter and Tachometer bygradually increasing the resistance in the Field rheostat.
Draw the graph speed Vs Field current.
[bookmark: _GoBack]Observe the graph and write the conclusions.

	7
	Performance of a DCShunt Motor byconductingSwinburne’s test.
	Select the proper DC supply voltage
Choose the proper range of voltmeter, ammeter andrheostat.
Connect the circuit as per the circuit diagram.
Ensure that all the instruments are connected in properpolarity.
Keep the rheostat is maximum position in armature sothat minimum voltage is applied to armature.
Adjusting the field rheostat to minimum position
Adjust the speed of the motor to its rated value by usingits Field Rheostat.
Taking the readings of Ammeter and Voltage by openingthe Field switch
Taking the readings of Voltage and current by closing thefield switch and gradually decreasing the resistance inthe Rheostat.
Calculate the efficiency of the DCMachine as aGenerator and as a Motor at various loads.
Draw the conclusions.

	8
	OCC of a DC shuntGenerator at ratedspeeds.
	Draw the relevant circuit diagram for OCC test.
Select the proper DC supply voltage.
Choose the proper range of voltmeter, ammeter andrheostat.
Make the connections according to circuit diagram.
Ensure that all the instruments are connected in properpolarity.
Check the speed and maintain it constant by means offield regulator before taking every reading.
Observe and note the readings in a tabular form.
Draw the graph between If VsEg .

	9,10,11
	Obtain Internaland Externalcharacteristics ofDC (Shunt ,Series,Compound)Generator
	Select the proper DC supply voltage
Choose the proper range of voltmeter, ammeter andrheostat.
Connect the circuit as per the circuit diagram.
Ensure that all the instruments are connected in properpolarity.
Adjust the motor rheostat to minimum position
Adjust the Generator rheostat to maximum position
Adjust the speed of the motor to its rated valueSetting the Field Rheostat of the motor.
Gradually increase the Load current by operating theLoad switches.
Measure the terminal voltage.
Measure the load current and armature current.
Measure the Armature resistance by DC Resistancemethod.
Calculate IaRa drop.
Draw the graph for External Characteristics.
Draw the graph for Internal Characteristics
Observe the difference between the Graphs of Internaland External characteristics.



REFERENCES

1. Electrical Technology - Vol - I by B.L. Theraja – S.Chand&co.
2. Electrical Technology - Vol –II by B.L. Theraja - S.Chand&co.

3. Electrical machines by P.S. Bhimbhra

4. Electrical Machines by M.V.Deshpande
5. Electric Machines by D.P.Kothari, J.Nagarath – TMH









Communication Skills and Life Skills
(Common to all the branches)

Subject Title			:  Communication Skills and Life Skills
Subject Code			: EE - 308
No. of periods per week	: 4
No. of periods per semester	: 60


TIME SCHEDULE

	S. No
	Major Topics
	No. of Periods
	Weightage of  Marks
	No. Of  Questions

	I
	Communications Skills

	1.
	Listening (Unit-1 & 2)
	10
	10
	1

	2.
	Speaking (Unit- 3 to 6)
	10
	10
	1

	3.
	Group Discussion (Unit-7)
	5
	10
	1

	4.
	Interview Skills (Unit-8)
	5
	10
	1

	II
	Life Skills

	5
	Unit-1 to 4
	15
	30
	1

	6
	Unit-5 to 8
	15
	30
	1

	                 Total 
	60
	100
	6



Communication Skills
	Sl. No
	Unit
	Objectives
	Key Competencies

	1
	Listening- I
	· Listen for the main idea
· Listen for specific details
	· Learn to listen for main idea
· Listen for specific details
· Listen and understand varied material
· Make inferences
· Know appropriate vocabulary

	2
	Listening-II
	· Listen for and identify the main idea
· Listen for and identify specific details
	· Learn to listen for main idea
· Listen for specific details
· Listen and understand varied material
· Make inferences
· Know appropriate vocabulary

	3
	Introducing |Oneself
	· Introduce oneself
· Learn vocabulary relevant to making introductions
· Learn the difference between an informal and formal introduction
	· Use formal and informal introduction appropriately
· Know relevant vocabulary to talk about skills, hobbies, strengths and weaknesses




	4
	Describing Objects
	· Learn vocabulary and expressions useful for describing objects
· Describe objects
	· Learn to describe an object
· Use relevant vocabulary

	5
	Reporting Past Incidents
	· Report past incidents
· Use appropriate grammar and vocabulary for reporting
	· Use appropriate tense
· Learn appropriate vocabulary
· Know how to express past incidents

	6
	Just A Minute
	· Speaking fluently and accurately for a minute
	· Learn to speak on any given topic
· Sequencing ideas organizing thoughts 
· Know how to introduce a given topic
· Learn how to give a good closure
· Know and avoid common mistakes

	7
	Group Discussion
	· Understand the concept of a group discussion
· Participate in a group discussion
· Learn the do’s and don’ts of  group discussion
	· Participate in a group discussion
· Learn appropriate vocabulary and expressions
· Use good body language
· Know group dynamics
· Be aware of do’s and don’ts in a group discussion
· Know appropriate etiquette

	8
	Interview Skills
	· Prepare for an interview
· Face an interview
	· Get the confidence to face an interview
· Learn good body language
· Know frequently asked questions and answer them appropriately
· Learn to dress properly for an interview
· Know the do’s and don’ts 




Life Skills

	Sl. No
	Unit
	Objectives
	Key Competencies

	1
	Positive Attitude
	Concept of positive attitude
	· Learn to think positively
· Become confident

	2
	Goal Setting
	Importance of setting goals
	· Learn to set goals
· Know how to achieve goals
· Know about personal and professional goals

	3
	Time Management
	To manage time in an efficient manner
	· Know about time wasters
· Learn to plan, prioritize, schedule
· Learn to become productive
· Learn to manage time productively

	4
	Problem Solving and Decision Making
	Learn to solve problems and take appropriate decisions 
	· Learn the steps in problem solving
· To think out of the box
· Learn to solve the problems rationally

	5
	Creativity
	To become creative
	· Think innovatively
· Learn to think out of the box
· Learn to look at old things in a new way
· Think differently

	6
	Managing Emotions
	Understand different emotions
	· Learn to manage stress
· Know about anger management
· Understand and manage emotions

	7
	Teamwork
	Importance of teamwork
	· Learn to be a team player
· Know the importance of teamwork
· Learn the traits of a good team
· Know the stages in a team formation

	8
	Leadership Skills
	Concept of leadership
	· Learn leadership traits
· Know leadership styles
· Be a future leader



Total Marks: 100
Internal: 40 marks	
External: 60 marks
End Examination: 
· Listening skill: 10 marks
· Speaking Skill: 10 marks
   (Describing Objects, Reporting past incidents, JAM)
· Interview Skills or  Group Discussion: 10 marks
· Life Skills: 30 marks
Internal Assessment:
· Attendance, Discipline: 5 marks
· Lab manual Submission: 15 marks
· Classroom presentations: 20 marks




ELECTRICAL CIRCUITS AND MEASUREMENTS LAB

Subject Title		:	Electrical Circuits and Measurements Lab
Subject Code		:	EE-309
Periods/Week	:	06
Periods/Year		:	90
TIME SCHEDULE

	S. No.
	Major Topics
	No. of Periods

	1
	Techniques of using statistical tools in drawing and use of Graphs.
	03

	2
	Network Laws & Theorems
	30

	3
	Measurement of resistance
	03

	3
	Calibration of meters
	21

	  4
	Measurement of Power
	03

	5
	Report on observations in Industrial visits
	30

	
	TOTAL
	90


OBJECTIVES( LIST OF EXPERIMENTS )
1.	Techniques of using statistical toolsand rules of drawing graphs
2. 	Verification of Ohm’s Law and its limitations
3. a)	Verification of Kirchhoff’s current Law
3.b)	Verification of Kirchhoff’s Voltage law
4.	Verification of Super position theorem
5.	Verification of Thevenins theorem
6.      Measure the Low and Medium resistance by volt-ampere method.
7.	Calibration of Dynamometer type of wattmeter
8.	Calibration of single phase Energy meter
9.	Measurement of power in 3 -Ǿ balanced circuit by 2-Wattmeter method
10. 	Measurement of earth resistance using digital earth tester
11.     Measurement of insulation resistance using digital insulation tester
12. a)	Visit MRT division Electricity Department to understand the testing and repair of various Measuring instruments.- Write a Report on observations.
    b) 	Visit any Electrical / Electronic Measuring Instrument manufacturing industry to observe and understand construction and working of various meters. Write a Report on observations

Note: 1.	Every student has to bring insulated tool kit and follow the general safety precautions throughout the lab sessions
2.	Whenever handling/using a meter check for ‘zero’ position of the pointer and adjust for ‘zero’ position if there is any deviation 

Competencies required to be achieved by the student
	S.No
	Experiment title
	Competencies 

	I
	Techniques of using statistical tools and drawing and use of Graphs
	1. Follow the international standards
1. Select proper X & Y parameters
1. Choose proper scale
1. Analyze the trend of the graph
1. Correlate trend of the graph with the relation between the parameters 

	II
(2,
3a.3b,
4,5)
	Verification of Network Laws & Theorems
	1. Draw the relevant circuit diagram
1. Select proper supply and load.
1. Select proper meters with proper ranges 
1. Select proper wires to make connections as per circuit diagram
1. Ensure that all the meters are connected with proper polarity
1. Perform the experiment by carefully following the experimental procedure and precautions
1. Observe the readings without any scope for errors and tabulate

	III
(7,8)
	Calibration of meters
	1. Short M & C terminals of wattmeter 
1. Connect for proper Current range.
1. Calculate Multiplication factor 
1. Calculate P, Error, %Error
1. Draw graph between W and % Error

	9
	Measurement of power in 3- Ǿ circuit using the two wattmeter method
	1. Short M & C Terminals of wattmeters and connect for proper current coil range
1. Find out the M.F of Wattmeter
1. Reverse wattmeter terminals for negative readings ( Lead values )
1. Calculate P, power factor(cos Ǿ)

	10.
	Measurement of earth resistance using digital earth tester
	1. Identify the terminals on the megger
1. Connect the terminals properly
1. Identify the resolution of the meter
1. Know the resistance of the earth at the specified place

	11.
	Measurement of insulation resistance using digital insulation tester
	1. Identify the terminals on the megger
1. Connect the terminals properly
1. Identify the resolution of the meter
1. Know the resistance of the insulation  of the specific insulation material






ELECTRONICSLABORATORY
Subject Title	:	ELECTRONICS LABORATORY
 Subject code	 :	EE-310
Periods/week      :	03
Periods/Semester:	45
TIME SCHEDULE
	Sl.No.
	Major Topics
	No of periods

	1.
	Diode Characteristics
	6

	2.
	Zener Diode Characteristics
	6

	3.
	Filter Circuits
	6

	4.
	Regulated power supply
	6

	5.
	NPN Transistor
	9

	6.
	FET Characteristics
	6

	7
	Amplifiers & Oscillators
	6

	
	Total
	45


[bookmark: page95]









OBJECTIVES
Upon completion of the Practice, the student shall be able to
1.0   PLOT THE CHARACTERSTICS OF DIODE
1.1 To draw the forward & reverse characteristics of Silicon diode.
1.2 Determine Knee voltage.
1.3 Identify Cutoff , and Linear regions
1.4 Connect a 6V lamp in series with diode and test it on DC power supply
1.5 Using the CRO & Curve tracer to observe the Characteristics.
1.6 Heat the diode with a soldering Iron and observe the effect on reverse current

2.0   PLOT THE CHARACTERSTICS OF ZENER DIODE
2.1 To draw the forward & reverse characteristics of Zener diode and determine
Breakdown Voltage
2.2 Connect resistance ladder circuit(3 resistors) and measure the voltages at the
output by varying input voltage while Zener is reverse biased.

3.0   IMPLEMENT RECTIFIER CIRCUITS TO OBSERVE THE EFFECT OF FILTER
3.1 Implementing Half wave rectifier with and without filter
3.2 Implementing Full wave rectifier with and without filter
3.3 Implementing Bridge rectifier with and without filter
3.4 Implementing Voltage Doubler circuit
3.5 Connect a diode IN4007 in series with a 60W 230V Lamp and test it .(Record
your observations)

4.0   PLOT THE REGULATION CHARACTERISTICS OF A POWER SUPPLY.
4.1 To build a Regulated power supply and draw the regulation characteristics
i) usingZener diode ii) using 3 Terminal +ve Regulator
4.2 Implement a –ve 3 Terminal Regulator and draw the regulation characteristics
4.3 Implement a Dual regulated power supply using both +ve and –ve 3 terminal
regulators and draw the regulation characteristics
4.4 Obtain a voltage above 30V using Dual RPS in the laboratory and measure
them.

5.0   PLOT INPUT AND OUTPUT CHARACTERISTICS OF NPN TRANSISTOR
5.1 To draw Input and output characteristics of NPN Transistor and determine Beta
of the transistor
a) in CB configuration and b) in CE configuration
5.2 Turn on and turn off a relay using Transistor( BC148 as a switch.)
5.3 Connect a 6v lamp in series with BD139 and observe the effect of base current
Variation on lamp brightness.
5.4 Know the package and differences between BC148A, 148B, 148C and BF194
from the data sheets.

6.0   OBTAIN THE INPUT AND OUTPUT CHARACTERISTICS OF JFET
6.1   Drain the input and output characteristics of JFET and determine pinch
       Off voltage and trans conductance.
6.2   Show that a FET can be used as a constant current source with appropriate bias
6.3   Apply -2 volts to the gate circuit through resistors of value 10k, 100k and 1M
      Separately and measure the output current and analyze.
7.0   AMPLIFIERS AND OSCILLATORS
7.1 plot the frequency response of two stage RC coupled amplifier
7.2 observe the frequency of RC phase shift oscillator
7.3 observe the frequency of Hartley oscillator and colpit oscillator
Competencies to be achieved by the student
	[bookmark: page96]S.No
	Experiment title
	Competencies

	1
	Plot the characteristics
of diode

	1.Assemble the circuit as per the circuit diagram
2.Identify Diode terminals by observation and also
with DMM & Analogue Multimeter.
3. Drawing inference and writing the report

	2
	Plot the
characteristics of
zener diode

	1. Assemble the circuit as per the circuit diagram
2. Identify Zener Diode terminals by observation and
with DMM &Analogue Multimeter.
3. Drawing inference and writing the report

	3
	Implement rectifier
circuits to observe
the effect of filter

	1.Assemble the circuit as per the circuit diagram
2. Using the CRO to observe the waveforms
3. Assess the Power supply performance in terms of
ripple and % Regulation
4. Drawing inference and writing the report

	4
	Plot the regulation
characteristics of a
power supply

	1.Assemble the circuit as per the circuit diagram
2. Identify the 3 terminal Regulator and its package
&pin Configuration
3. Find the output voltage and type from the IC
Regulator number

	5
	Plot input and
output
characteristics of
NPN transistors

	1. Draw the symbols of NPN transistor.
2. Read the circuit Diagram
3. Identify transistor terminals
4. Identify the meters and equipment
5.Interpret NPN transistor datasheets and find the
specifications

	6
	Obtain the input and
output
characteristics of
JFET
	
1. Draw the symbols of FET,
2. Read the circuit Diagram
3. Identify the FET terminals
4. Identify the meters and equipment
5.Interpret JFET datasheets and finding the
specifications.

	7.
	Amplifiers and oscillators
	1.Read the circuit diagram for Amplifiers
2.  RC coupled amplifier
3.RC Phase shift oscillator
4. Hartley/Colpitts oscillator



REFERENCES
1 Principles of Electronics by V.K. Mehta, S Chand& Co.

2 Basic Electronics and Linear circuits by Bhargava, TMH Publishers

3 Electronic Principle by Malvino

4 Electronic devices and circuits by Mathur, Chada&Kulashrestha

5 Industrial Electronics by G.K. Mithal

6 Applied Electronics by G.K. Mithal
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