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Semester - 0 (Theory - 8, Lab - 7) Common for All Branches of Engineering 

S.No Course No Course Name Catego

ry 

L-T-P-

C 

1  Physical Activities -- Sports, Yoga and 

Meditation, Plantation 

MC 0-0-6-0 

2  Career Counseling MC 2-0-2-0 

3  Orientation to all branches -- career 

options, tools, etc. 

MC 3-0-0-0 

4  Orientation on admitted Branch -- 

corresponding labs, tools and platforms 

EC 2-0-3-0 

5  Proficiency Modules & Productivity Tools ES 2-1-2-0 

6  Assessment on basic aptitude and 

mathematical skills 

MC 2-0-3-0 

7  Remedial Training in Foundation Courses MC 2-1-2-0 

8  Human Values & Professional Ethics MC 3-0-0-0 

9  Communication Skills -- focus on Listening, 

Speaking, Reading, Writing skills 

BS 2-1-2-0 

10  Concepts of Programming ES 2-0-2-0 
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Semester – 1                                                                                                (Theory - 4, Lab - 4) 

S.No Course No Course Name  Category L-T-P Credits 
1. 19ABS06 LINEAR ALGEBRA  AND 

CALCULUS 

BS 3-1-0 4 

2. 19ABS03 CHEMISTRY BS 3-0-0 3 
3. 19ACS01 PROBLEM SOLVING & 

PROGRAMMING 

ES 3-1-0 4 

4. 19AHS01 COMMUNICATIVE ENGLISH 1 HS 2-0-0 2 
5. 19AEC01 ELECTRONICS & 

COMMUNICATION ENGINEERING 

WORKSHOP 

PC 0-0-2 1 

6. 19ABS04 CHEMISTRY LAB BS 0-0-3 1.5 

7. 19ACS02 PROBLEM SOLVING & 

PROGRAMMING LAB 

ES 0-0-3 1.5 

8. 19AHS02 COMMUNICATIVE ENGLISH – 1 

LAB 

HS 0-0-2 1 

Total  18 

 

 

 

 

Semester - 2                                                                                                 (Theory - 5, Lab - 4) 

S.No Course No Course Name  Category L-T-P Credits 

1. 19AEC02 NETWORK THEORY ES 3-0-0 3 

2. 19ABS07 DIFFERENTIAL EQUATIONS AND 

VECTOR CALCULUS 
BS 3-1-0 4 

3. 19ABS09 APPLIED PHYSICS BS 3-0-0 3 

4. 19ACS05 DATA STRUCTURES ES 3-0-0 3 

5. 19AME02 ENGINEERING WORKSHOP LC 0-0-3 1.5 

6. 19AME01 ENGINEERING GRAPHICS ES 1-0-3 2.5 

7. 19AEC03 NETWORK THEORY LAB ES 0-0-3 1.5 

8. 19ABS10 APPLIED PHYSICS LAB BS 0-0-3 1.5 

9. 19ACS06 DATA STRUCTURES LAB ES 0-0-3 1.5 

Total 21.5 
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Semester – 3                                                                                                                                          (Theory - 6, Lab - 3) 

S.No Course No. Course Name Category L – T - P Credits 

1. 19ABS12 COMPLEX VARIABLES & 

TRANSFORMS 

BS 3 - 0 - 0 3 

2. 19AEC04 ELECTRONIC DEVICES & CIRCUITS  PC 3 - 0 - 0 3 

3. 19AEC06 SWITCHING THEORY  & LOGIC 

DESIGN  

PC 3 - 0 - 0 3 

4. 19AEC07 SIGNALS & SYSTEMS PC 3 - 0 - 0 3 

5. 19AEE07 CONTROL SYSTEMS PC 3 - 0 - 0 3 

6. 19AEE05 ELECTRICAL TECHNOLOGY ES 3 - 0 - 0 3 

7. 19AEC05 ELECTRONIC DEVICES & CIRCUITS 

LAB 

PC 0 - 0 - 3 1.5 

8. 19AEC08 SIGNALS AND SYSTEMS LAB PC 0 - 0 - 2 1 

9. 19AEE06 ELECTRICAL TECHNOLOGY LAB ES 0 – 0–2 1 

10. 19AHS04 CONSTITUTION OF INDIA MC 3 – 0 - 0 0 

Total 21.5 

 

 

 

 
Semester – 4 (Theory - 6, Lab -3) 

S.No. Course No. COURSE NAME Category  L - T - P Credits 

1. 19AEC15 PROBABILITY THEORY & STOCHASTIC 

PROCESSES 

ES 3 - 0 - 0 3 

2. 19AEC16 ELECTRONIC CIRCUIT ANALYSIS AND 

DESIGN 

PC 3 - 0 - 0 3 

3. 19AEC17 EM WAVES AND TRANSMISSION LINES ES 3 - 0 - 0  

3 

4. 19AEC18 ANALOG COMMUNICATIONS PC 3 - 0 - 0 3 

5. 19AEC20 LINEAR INTEGRATED CIRCUITS &  

APPLICATIONS 

PC 3 - 0 - 0 3 

6. 19AEC21 DIGITAL INTEGRATED CIRCUITS &  

APPLICATIONS 

PC 3 - 0 - 0 3 

7. 19AEC23 ELECTRONIC CIRCUIT ANALYSIS AND 

DESIGN LAB 

ES 0 - 0 - 3 1.5 

8. 19AEC19 ANALOG COMMUNICATIONS LAB PC 0 - 0 - 2 1 

9. 19AEC22 INTEGRATED CIRCUITS &  

APPLICATIONS LAB 

PC 0 - 0 - 2 1 

10. 19ABS14 ENVIRONMENTAL SCIENCE MC 3 – 0 - 0 0 

11. 19AHS03 UNIVERSAL HUMAN VALUES  2 – 0 - 0 2 

Total 23.5 

 

 

 







Subiect Code Title of the Subiect L T P C
19453201 Chemistrv a

J J

(

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS):: PULIVENDULA
DEPARTMENT OF CHEMISTRY

I B.TECH - II SEMESTER (common to EEE, ECE & CSE)
(THEORY)

Mapping between Course Outcomes and Programme Outcomes

POl Po2 PO3 PO4 POs PO6 Po-7 PO8 PO9 PO10 POl r POt2
co1
c02
co3
co4
co5

SYLLABUS

Unit 1: Structure and Bonding Models: (10 hrs)

Planck's quantum theory, dual nature of matter, Schrodinger Wave equation, significance of Y and

Y2 , applications to hydrogen, particle in a box and their applications for conjugated molecules,

molecular orbital theory - bonding in homo- and heteronuclear diatomic molecules - energy level

diagrams of Oz and CO, etc. a-molecular orbitals of butddiene and benzene, calculation of bond

order, crystal field theory - salient features - splitting in octahedral and tetrahedral geometry,

COURSE OBJECTIVES
I To familiarize engineering chemistry and its applications

2 To train the students on the principles and applications of electrochemistry and

polymers
a
J To introduce instrumental methods. molecular machines and switches

COURSE OUTCOMES
cot apply Schrodinger wave equation to hydrogen and particle in a box, illustrate the

molecular orbital energy level diagram of different molecular species, explain the

band theory of solids for conductors, semiconductors and insulators discuss the

magnetic behaviour and colour of complexes.

co2 apply Nernst equation for calculating electrode and cell potentials, differentiate

between pH metry, potentiometric and conductometric titrations, explain the theory

of construction of battery and fuel cells, solve problems based on cell potential

co3 explain the different types of polymers and their applications, explain the

preparation, properties and applications of Bakelite, Nylon-66, and carbon fibres,

describe the mechanism of conduction in conducting polymers, discuss Buna-S and

Buna-N elastomers and their applications

co4 explain the different types of spectral series in electromagnetic spectrum,
understand the principles of different analytical instruments, explain the different
applications of analytical instruments

co5 explain the band theory of solids for conductors, semiconductors and insulators,

explainsupramolecular chemistry and self assembly, demonstrate the application of
Rotaxanes and Catenanes as artificial molecular machines



magnetic properties and colour, band theory of solids - band diagrams for conductors,'

semiconductors and insulators, role of doping on band structures.

Unit2z Electrochemistry and Applications: (10 hrs)
Electrodes - concepts, reference electrodes (Calomel electrode, AglAgCl electrode and glass

electrode) electrochemical cell, Nernst equation, cell potential calculations, numerical problems,

potentiometry- potentiometric titrations (redox titrations), concept of conductivity, conductivity

cell, conductometric titrations (acid-base titrations), photovoltaic cell - working and applications,

photogalvanic cells with specific examples. Electrochemical sensors - potentiometric sensors with
examples, amperometric sensors with examples.

Primary cells - Zinc- MnOz battery ( Laclanche cell), Secondary cells - lead acid and lithium ion

batteries- working of the batteries including cell reactions. Fuel cells, hydrogen-oxygen, methanol

- oxygen fuel cells - working of the cells- Applications.

Unit 3: Polymer Chemistry:(l0 hrs)

Introduction to polymers, functionality of monomers, chain growth and step growth

polymerization, coordination polymerization, copolymeization (stereospecific polymerization)

with specific examples and mechanisms of polymer formation.

Plastics - Thermoplastics and Thermosettings, Preparation, properties and applications of -
Bakelite, carbon fibres, Biodegradable polymers, Conducting polymers polyacetylene, (
polyaniline, mechanism of conduction and applications.

Unt 4z fnstrumental Methods and Applications: (10 hrs)

Electromagnetic spectrum, Absorption of radiation: Principle and applications of UV-Visible, IR

and Basic concepts of Chromatographic techniques and their applications. pH metry,

potentiometry and conductometry,

Unit 5: Advanced Engineering Materials:(l0 hrs)

(i) Concepts and terms of supra molecular chemistry, complementarity, Basic Lock and Key

principle, examples of Supramolecules, Applications of Supra molecules (sensors, catalysts, gas

storage, medical and molecular switches)

ii) Semiconducting and Super Conducting materials-Principles and some examples

iii) Electrical Insulators or Dielectric materials: Definition and classification, Characteristics of

electrical insulators and applications of electrical insulating materials, Super capacitors.

(iv) Nanochemistry: Introduction, classification of nanomaterials properties and applications of
Fullerenes, Carbon nano tubes and Graphines nanoparticles.

Text Books:

1. Engineering Chemistry by KNJayaveera, GVSubba Reddy and C. Ramachandraiah,

McGraw Hill Higher Education, Foruth Edition, New Delhi
2. A Text Book of Enigneering Chemistry, Jain and Jain, Dhanapathi Rai Publications, New

Delhi
References:

1. A Text book of Engineering Chemistry by K. Sesha Maheswaramma and Mridula Chugh,

Pearson's Publications Pvt. Ltd., (PAN India Title)
2. AText book of Engineering Chemistry by SS Dhara, S. Chand Publications, New Delhi

3. Engineering Chemistry by K.B.Chandra Sekhar, UN.Das and Sujatha Mishra, SCITECH

Pubblications India Pvt Limited.
4. A Text book of Engineering Chemistry by Prasanta Rath, B. Rama Devi, Ch.Venkata

Ramana Reddy and Subhendu Chakroborty, Cengage learning India Pvt.Ltd.

5. Chemistry of Engineering Materials, C.V.Agarwal, C.Parameswaramurthy and Andranaidu

6. Text Book of Engineering Chemistry, Shashichawla, Dhanapathirai Publications.
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JAWAHARLAL I{EHRU TECHI{OLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERTNG (AUTONOMOUS), PULIVENDULA - 5163900 A.P,INDIA.

HUMANITIES & SOCIAL SCIENCES DEPARTMENT

COMMUNICATIVE ENGLISH - 1

Subiect Code Title of the Subiect L T P C
Communicative English - I 2 0 0 2

COURSE OBJECTIVES

I
-Facilitates effective listening skills for better comprehension of academic lectures

and English spoken by native speakers.

2
Helps to improve speaking skills through participation in activities such as role

plays, discussions and structured talks/oral presentations.

a
J

Imparts effective strategies for good writing and demonstrate the same in

summarizing, writing well organized essays, record and report useful information.

4
Provides knowledge of grammatical structures and vocabulary and encourage

their appropriate use in speech and writing.

COURSE OUTCOMBS

col
Understand the context, topic, and pieces of specific information from social or

transactional dialogues spoken by native speakers of English

c02 Apply grammatical structures to formulate sentences and correct word forms

co3
Analyze discourse markers to speak clearly on a specific topic in informal

discussions

co4
Evaluate reading/listening texts and to write summaries based on global

comprehension of these texts.

cos C re ate a c oherent p aragraph interpretin g a figur e I gr aph/ chart I table



Introduction
The course is designed to train students in receptive (listening and reading) as well as productive and

interactive (speaking and writing) skills by incorporating a comprehensive, coherent and integrated

approach that improves the leamers' ability to effectively use English language in academic/

workplace contexts. The shift is from learning about the language to using the language. On

successful completion of the compulsory English language course/s in B.Tech., learners would be

confident of appearing for international language qualification/proficiency tests such as IELTS,

TOEFL, or BEC, besides being able to express themselves clearly in speech and competently handle

the writing tasks and verbal ability component of campus placement tests. Activity based teaching-

learning methods would be adopted to ensure that learners would engage in actual use of language

both in the classroom and laboratorv sessions.

Unit I
Lesson: On the Conduct of Life: William Hazlitt

Listening: Identifying the topic, the context and specific pieces of information by listening to short

audio texts and answering a series of questions. Speaking: Asking and answering general questions

on familiar topics such as home, family, work, studies and interests; introducing oneself and others.

Reading: Skimming to get the main idea of a text; scanning to look for specifrc pieces of information.

Reading for Writing :Beginnings and endings of paragraphs - introducing the topic, summarizing the

main idea andlor providing a transition to the next paragraph. Grammar and Vocabulary: Content

words and function words; word forms: verbs, nouns, adjectives and adverbs; nouns: countable and

uncountable; singular and plural; basic sentence structures; simple question form - wh-questions; word

order in sentences.

Learning Outcomes

At the end of the module, the leamers will be able to

the context, topic, and pieces of specific information

locate specifi c information

paragraphs

Unit2
Lesson: The Brook: Alfred Tennyson

Listening: Answering a series of questions about main idea and supporting ideas after listening to

audio texts. Speaking: Discussion in pairs/small groups on specific topics followed by short structured

talks. Reading: Identifying sequence of ideas; recognizing verbal techniques that help to link the ideas

in a paragraph together. Writing: Paragraph writing (specific topics) using suitable cohesive devices;

mechanics of writing - punctuation, capital letters. Grammar and Vocabulary: Cohesive devices -

linkers, sign posts and transition signals; use of articles and zero article; prepositions.



Learning Outcomes

At the end of the module, the learners will be able to

discourse markers

Unit 3

Lesson: The Death Trap: Saki

Listening: Listening for global comprehension and summarizing what is listened to. Speaking:

Discussing specific topics in pairs or small groups and reporting what is discussed Reading: Reading

a text in detail by making basic inferences -recognizing and interpreting specific context clues;

strategies to use text clues for comprehension. Writing: Summarizing - identifying main idea/s and

rephrasing what is read; avoiding redundancies and repetitions. Grammar and Vocabulary: Verbs -

tenses; subject-verb agreement; direct and indirect speech, reporting verbs for academic purposes.

Learning Outcomes

At the end of the module, the learners will be able to

writing

Unit4

Lesson: Inspiration: Chindu Yellamma

Listening: Making predictions while listening to conversations/ transactional dialogues without video;

listening with video. Speaking: Role plays for practice of conversational English in academic contexts

(formal and informal) - asking for and giving informatiorVdirections. Reading: Studying the use of
graphic elements in texts to convey information, reveal trends/patterns/relationships, communicate

processes or display complicated data. Writing: Information transfer; describe, compare, contrast,

identify significance/trends based on information provided in figures/charts/graphs/tables. Grammar
and Vocabulary: Quantifying expressions - adjectives and adverbs; comparing and contrasting;

degrees of comparison; use of antonyms

Learning Outcomes

At the end of the module, the leamers will be able to

conversations



Unit 5

Lesson: Politics and the English Language: George Orwell

Listening: Identifying key terms, understanding concepts and answering a series of relevant questions

that test comprehension. Speaking: Formal oral presentations on topics from academic contexts -

without the use of PPT slides. Reading: Reading for comprehension. Writing: Writing structured

essays on specific topics using suitable claims and evidences. Grammar and Vocabulary: Editing

short texts *identifying and correcting common effors in grammar and usage (articles, prepositions,

tenses, subject verb agreement)

Learning Outcomes

At the end of the module, the leamers will be able to

Prescribed Text:

1. English Bll ftound: Communication Skills for Undegurdation Leamers Vol. I, Orient

BlackSwan Publisers, First Edition2019, Authored by Y.Prabhavathi, M.Lalitha Sridevi and

Ruth Z Hauzel.

Reference Books

o Bailey, Stephen. Academic writing: A handbookfor international students. Routledge,

2014.

o Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley

ELT;2nd Edition,2018.
o Skillful Level2 Reading & Writing Student's Book Pack (B1) Macmillan Educational.

o Hewings, Martin. Cambridge Academic English (82). CUP,2012.

o Oxford Leamers Dictionary, 12th Edition,20ll.
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I B.Tech I Sem 

COURSE NO. - ECE WORKSHOP 

   L T  P C 

0  0  2   1 

Course Objectives: 
 

 To introduce electronic components, measuring instruments and tools used in electronic 

workshop. 

 To give hands on experience with the use of laboratory equipment.  

 To equip with the knowledge of understanding data sheets.  

 To give working experience with prototype board, solder and de-solder the electronic 

components on a project board.  

 To introduce EDA tools 

 To provide knowledge in understanding working of various communication systems 

 

 

List of Exercises / Experiments  

 

1. Familiarization/Application  of  commonly  used  Electronic Workshop Tools : Bread board, 

Solder, cables, relays, switches, connectors, fuses, Cutter, plier, screwdriver set, wire 

stripper, flux, knife/blade, soldering iron, de-soldering pump  etc. 

2. Familiarization/Application of testing and measuring instruments like Voltmeter, Ammeter, 

Multimeter, Power Supplies, CRO, DSO, Function Generator, Frequency counter. 

3. Familiarization/Identification of electronic components (Resistors, Capacitors, Inductors, 

Diodes, transistors, IC’s etc.) – Functionality, type, size, color coding, package, symbol, cost 

etc. 

4. Testing of electronic  components like Resistor,  Capacitor,  Diode,  Transistor etc. using 

Multimeter. 

5. Study of CRO and to i) find the Amplitude and Frequency using CRO Ii) measure the 

Unknown Frequency & Phase difference using CRO 

6. Interpret data sheets of discrete components and IC’s, estimation and costing.     

7. Introduction to EDA Tools: MULTISIM/PSPICE/TINA schematic capture tool, learning of 

basic functions of creating a new project, getting and placing parts, connecting placed parts, 

simulating the schematic, plotting and analyzing the results. 

8. Assembling and testing of simple electronic circuits on breadboards, assembling and 

soldering components on a PCB (Kit Assembling) 

9. Familiarization of the following electronic systems  

 Assembling and dismantling of desktop computer/laptop/mobile phones.  

 PA system with different microphones, loud speakers, mixer etc.  

10. Demonstrate working of various Communication Systems like Radio receiver, Television 

and Mobile communication system  
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References: 

 

1. Dr. B.S. Chowdhry & Ahsan A. Ursani, The First Practical Book on Electronic 

Workshop, Mehran Infotech Consultants, Hyderabad.  

2. Paul Horowitz & Ian Robinson, "Laboratory Manual for Art of Electronics”, Cambridge 

University Press. 

3. S M Dhir, Electronic Components & Materials, 2
nd

 Edition, Tata McGraw - Hill 

Publishing Company Limited  

4. Dr.S.K.Bhattacharya, Dr. S.Chatterji, Textbook of Projects in Electrical, Electronics, 

Instrumentation and Computer Engineering, S. Chand Publishers., New Delhi.  

5. Sengupta R., Textbook of Principles and Reliable Soldering Techniques, New Age 

International Ltd.  

 

Course Outcomes:   

 

 Identify discrete components and ICs  

 Perform soldering- de-soldering techniques  

 Assemble simple electronic circuits over a PCB  

 Perform measurements using various electronic instruments such as Cathode ray 

oscilloscope, multimeter and function generator  

 Testing of various components  

 Interpret specifications (ratings) of the component  

 Demonstrate working of various communication systems  

 



JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS):: PULIVENDULA 

**** DEPARTMENT OF CHEMISTRY **** 

I B.TECH – II SEMESTER(common to EEE, ECE & CSE) 

(CHEMISTRY LAB) 

 

Subject Code Title of the Lab L T P C 
19A53202 Chemistry lab - - 3 1.5 

 

COURSE OBJECTIVES  

1  Verify the fundamental concepts with experiments 

 

COURSE OUTCOMES 

CO1 ● determine the cell constant and conductance of solutions  

CO2 ● prepare advanced polymer materials  

CO3 ● measure the strength of an acid present in secondary batteries  

CO4 ● analyse the IR and NMR of some organic compounds 

 

Mapping between Course Outcomes and Programme Outcomes  

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1             

CO2             

CO3             

CO4             

CO5             

 

LIST OF EXPERIMENTS  

 

1. Conductometric titration of strong acid vs strong base 

2. Conductometric titration of weak acid vs. strong base  

3. Determination of cell constant and conductance of solutions 

4. Potentiometry - determination of redox potentials and emf 

5. Estimation of Ferrous Iron by Dichrometry.  

6. Determination of strength of an acid in Pb-Acid battery  

7. Preparation of a polymer 

8. Verify Lambert-Beer’s law  
9. Thin layer chromatography 

10. Identification of simple organic compounds by IR  

11. Separation of Organic mixtures by paper chromatography. 

12.  Preparation of Copper/Silver colloidal Nano materials  

 

TEXT BOOKS: 

 

1. Vogel’s Text book of Quantitative Chemical Analysis, Sixth Edition – J. Mendham et al,  

      Pearson  Education. 

2. Chemistry Practical – Lab Manual by Chandra Sekhar, GV Subba Reddy and Jayaveera 
 



































 

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA 

I YEAR I SEMESTER  

ENGINEERING WORKSHOP (19AME02) 

(Common to CE, MECH & CSE) 

 L T P C 

 0 0 3 1.5 

Course Objectives: 

 To bring awareness about workshop practices for Engineers. 

 To familiarize how wood working operations can be performed. 

 To teach the practices for sheet metal operations. 

 To develop the technical skills related to fitting and electrical wiring. 

 

Section 1 : Wood Working 

Familiarity with different types of woods and tools used in wood working and make following joints 

a) Half – Lap joint 

b) Mortise and Tenon joint 

c) Corner Dovetail joint or Bridle joint  

 

Section 2 : Sheet Metal Working  

Familiarity with different types of tools used in sheet metal working, Developments of following sheet 

metal job from GI sheets 

a) Tapered tray  b)  Conical funnel c)  Elbow pipe   d) Brazing 

 

Section 3 : Fitting 

Familiarity with different types of tools used in fitting and do the following fitting exercises 

a) V-fit  b) Dovetail fit   c) Semi-circular fit              

d) Bicycle tire puncture and change of two wheeler  tyre 

 

Section 4 : Electrical Wiring 

Familiarities with different types of basic electrical circuits and make the following connections 

a)  Parallel and series b) Two way switch  c) Godown lighting d) Tube light              

e) Three phase motor  f) Soldering of wires 

 

Text Books: 

1. K.Venkata Reddy., Workshop Practice Manual, 6/e BS Publications. 

2. Kannaiah P. and Narayana K.L., Workshop Manual, 2/e, Scitech publishers.  

3. John K.C., Mechanical Workshop Practice. 2/e, PHI 2010.  

Course Outcomes: 

At the end of this Course the student will be able to  

 Apply wood working skills in real world applications. (L6) 

 Apply fitting operations in various applications. (L6) 

 Build different parts with metal sheets in real world applications. (L5) 

 Demonstrate soldering and brazing. (L4) 

 Apply basic electrical engineering knowledge for house wiring practice. (L6) 
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I B.Tech II Sem 

COURSE NO. - NETWORKS LAB 

   L  T  P   C 

 0  0  3  1.5 

Course Objectives: 

 To gain hands on experience in verifying Kirchoff’s laws and network theorems  

 To analyze transient behavior of circuits  

 To study resonance characteristics  

 To determine 2-port network parameters  

 

List of Experiments: 

Any 10 of the following experiments are to be conducted in Hardware/Simulation 

(Multisim/Open source software): 

 

1. Verification of Kirchoff’s Laws 

2. Verification of  Superposition & Reciprocity Theorem 

3. Verification of Thevenin’s and Norton’s Theorem 

4. Verification of Maximum Power Transfer Theorem 

5. Verification of  Millman and Miller Theorm 

6. Measure and calculate RC time constant for a given RC circuit  

7. Measure and calculate RL time constant for a given RL circuit  

8. Measure and analyze (settling time, overshoot, undershoot, etc.) step response of for a 

given series RLC circuit for following cases:  

(i) ζ =1 (critically damped system) 

(ii) ζ >1(over damped system) 

(iii) ζ<1 (under damped system) 

 Choose appropriate values of R, L, and C to obtain each of above cases one at a time. 

9. Design a series RLC resonance circuit. Plot frequency response and find resonance 

frequency , Bandwidth , Q – factor. 

10. Design a parallel RLC resonance circuit. Plot frequency response and find resonance 

frequency , Bandwidth , Q – factor. 

11. Measure and calculate Z, Y parameters of two-port network.  

12. Measure and calculate ABCD & h parameters of two-port network.  

Course Outcomes: 

 Verify Kirchoff’s laws and network theorems  

 Measure time constants of RL & RC circuits  

 Analyze behavior of RLC circuit for different cases  

 Design resonant circuit for given specifications  

 Characterize and model the network in terms of all network parameters  

 



JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA 
 

Applied Physics Laboratory 
 (Common to I B.Tech II Semester ECE, EEE & CSE) 

 L T P C 

 0 0 3 1.5 

Course Objectives: 

 Understands the concepts of interference, diffraction and their applications. 

 Understand the role of optical fiber parameters in communication. 

 Recognize the importance of energy gap in the study of conductivity and Hall Effect in a 

semiconductor. 

 Illustrates the magnetic and dielectric materials applications. 

 Apply the principles of semiconductors in various electronic devices. 
 

EXP No.1: Determination of the thickness of thin object using wedge shape method 
 

Learning Outcomes: 

At the end of this experiment, the student will be able to  

 Operates optical instrument like travelling microscope L2 

 Estimate the thickness of the wire using wedge shape method  L2 

 Identifies the formation of interference fringes due to reflected light from non-

uniform thin film. 
L2 

 

EXP No. 2 : Determination of the radius of curvature of the lens by Newton’s rings 
 

Learning Outcomes: 

At the end of this experiment, the student will be able to  

 Operates optical instrument like travelling microscope. L2 

 Estimate the radius of curvature of the lens L2 

 Identifies the formation of interference fringes due to reflected light from non-

uniform thin film.  
L2 

 Plots the square of the diameter of a ring with no. of rings L3 

 

EXP No. 3: Determination of wavelengths of various spectral lines of mercury source using 

diffraction grating in normal incidence method  
 

Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates optical instrument like spectrometer.  L2 

 Estimate the wavelength of the given source L2 

 Identifies the formation of grating spectrum due diffraction. L2 

 

EXP No. 4: Determination of dispersive power of prism 

Content of the Unit – IV 

Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates optical instrument like spectrometer. L2 

 Estimate the refractive index and dispersive power of the given prism  L2 

 Identifies the formation of spectrum due to dispersion. L2 

 

EXP No. 4: Determination of dispersive power of prism. 
 



Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates optical instrument like spectrometer. L2 

 Estimate the refractive index and dispersive power of the given prism  L2 

 Identifies the formation of spectrum due to dispersion. L2 

  

EXP No. 5: Determination of wavelength using diffraction grating by laser source. 
 

Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates various instrument L2 

 Estimate the wavelength of laser source  L2 

 Identifies the formation of grating spectrum due diffraction. L2 

  

EXP No. 6: Determination of particle size by laser source 
 

Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates various instrument L2 

 Estimate the Particles size using laser  L2 

 Identifies the application of laser  L2 

  

EXP No. 7: Determination of numerical aperture and acceptance angle of an optical fiber 

 

Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates various instruments and connect them as per the circuit. L2 

 Estimate the numerical aperture and acceptance angle of a given optical fiber. L2 

 Identifies the significance of numerical aperture and acceptance angle of an optical 

fiber in various engineering applications 
L2 

  

EXP No. 8: Study of variation of Magnetic field along the axis of a current carrying coil – Stewart-

Gee’s Method. 
 

Learning Outcomes: 

At the end of this unit, the student will be able to  

 Operates various instruments and connect them as per the circuit. L2 

 Estimate the magnetic field along the axis of a circular coil carrying current. L2 

 Plots the intensity of the magnetic field of circular coil carrying current with 

distance 
L3 

 

EXP No. 9: Study of B-H curve of Ferromagnetic material. 
 

Learning Outcomes: 
At the end of this unit, the student will be able to   

 Operates various instruments and connect them as per the circuit. L2 

 Estimate the hysteresis loss, coercivity and retentivity of the ferromagnetic material L2 

 Classifies the soft and hard magnetic material based on B-H curve. L2 

 Plots the magnetic field H and flux density B L3 

 

EXP No. 10: Study of Energy gap of a material using  p-n junction diode 

 



Learning Outcomes: 
At the end of this unit, the student will be able to  

 Operates various instruments and connect them as per the circuit. L2 

 Estimate the hysteresis loss, coercivity and retentivity of the ferromagnetic 

material. (L2) 
L2 

 Classifies the soft and hard magnetic material based on B-H curve. L2 

 Estimate the energy gap of a semiconductor. L2 

 Illustrates the engineering applications of energy gap. L3 

 Plots 1/T with log R L3 

  

 

Reference Books: 

1. S. Balasubramanian, M.N.  Srinivasan “A Text book of Practical Physics”-  S Chand  

Publishers, 2017 

2. http://vlab.amrita.edu/index.php -Virtual Labs, Amrita University 
 

Course Outcomes: 
At the end of this Course the student will be able to  

 Operate  optical instruments like microscope and spectrometer L2 

 Determine thickness of a hair/paper with the concept of interference L2 

 Estimate the wavelength of  different colors using diffraction grating and resolving 

power  
L2 

 Plot the intensity of  the magnetic field of circular coil carrying current with 

distance 
L3 

 Evaluate the acceptance angle of an optical fiber and numerical aperture L3 

 Determine the resistivity of the given semiconductor using four probe method L3 

 Identify  the type of semiconductor i.e., n-type or p-type using hall effect  L3 

 Calculate the band gap of a given semiconductor L3 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (Autonomous) PULIVENDULA 

II B.Tech I Sem (E.C.E)       L – T – P – C 0 - 0 – 3 – 1.5 

ELECTRONIC DEVICES AND CIRCUITS LABORATORY 

COURSE OBJECTIVES: - 

1. To verify the VI Characteristics  of  PN Junction Diode, Zener Diode, FET, 

SCR & UJT 

2. To demonstrate the working of  Half  Wave  and Full Wave Rectifiers without and with 

filters.  

3. To analyze the characteristics of BJT and FET in various configurations. 

4. Differentiate the working of BJT and FET as amplifier in various configurations. 

 

List of Experiments: (Any 12 Experiments are to be conducted) 

1. P-N Junction Diode Characteristics 

2. Zener Diode Characteristics 

3. Half Wave Rectifiers (without and with filter) 

4. Full Wave Rectifiers (without and with filter) 

5. CB Characteristics 

6. CE Characteristics 

7. CC Characteristics 

8. FET Characteristics 

9. SCR Characteristics 

10. UJT Characteristics 

11. CE Amplifier 

12. CC Amplifier 

13. FET-CS Amplifier 

14. FET –CD Amplifier 

 

COURSE OUTCOMESS:- 

After completion of this laboratory students will be able to  

1. Use PN Junction Diode, Zener Diode, FET, SCR & UJT for practical applications. 

2. Demonstrate the working of  Half  Wave  and Full Wave Rectifiers without and with 

filters.  

3. Analyze the characteristics of BJT and FET in various configurations. 

4. Differentiate the working of BJT and FET as amplifier in various configurations. 

 



 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (Autonomous) PULIVENDULA 

II B.Tech I Sem (E.C.E)     L – T – P – C  0 – 0 – 2 – 1  

SIGNALS AND SYSTEMS LAB 

List of Experiments: 

COURSE OBJECTIVES: 

1. To provide practical exposure to generate and simulate basic signals. 

2. To analyze signals and sequences using Fourier, Laplace and Z-transforms.  

3. To write programs for signal processing applications. 

 

List of Experiments: 

 

1. Write a program to generate various Signals and Sequences 

2. Write a program to perform operations on Signals and Sequences 

3. Write a program to find the trigonometric & exponential Fourier series coefficients of 

a rectangular periodic signal and reconstruct the signal.  

4. Write a program to find Fourier transform of a given signal. Write a program to 

convolve two discrete time sequences.  

5. Write a program to find autocorrelation and cross correlation of given sequences.  

6. Write a program to verify Linearity and Time Invariance properties of a given 

Continuous/Discrete System. 

7. Write a program to generate discrete time sequence.   

8. Write a program to find magnitude and phase response of first order low pass and 

high pass filter.  

9. Write a program to find response of a low pass filter and high pass filter, when a 

speech signal is passed through these filters. 

10. Write a program to generate Complex Gaussian noise and find its mean, variance, 

PDF and PSD. 

11. Generate a Random data (with bipolar) for a given data rate .  

12. To plot pole-zero diagram in S-plane/Z-plane of given signal/sequence and verify its 

stability. 

Note:  

 All the experiments are to be simulated using MATLAB or equivalent software. 

 

COURSE OUTCOMES: 

After completion of this laboratory students will be able to 

1. Generate signals and sequences to the systems to perform various operations. 

2. Analyze signals using Fourier, Laplace and Z-transforms.  

3. Write programs for signal processing applications. 



 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (Autonomous) PULIVENDULA 

II B.Tech I Sem (E.C.E)     L – T – P – C  0 – 0 – 2 – 1  

 

  ELECTRICAL TECHNOLOGY LAB 

 

COURSE OBJECTIVES: 

1. To do experiments on DC generators and DC motors 

2. To do experiments on 1-ϕ transformer 

3. To do power measurements in 3-ϕ balanced and unbalanced circuits 

4. To do tests on 3-ϕ Induction motors 

5. To do experiment on Alternator 

6. To do experiment on Synchronous motor 

 

List of Experiments: 

1. OCC of a separately excited DC generator 

2. Load characteristics of DC shunt generator 

3. Load characteristics of DC shunt motor 

4. Swinburne’s test 
5. Speed control of DC shunt motor 

6. OC & SC tests on a 1-ϕ transformer 

7. Measurement of Active and reactive powers in a 3-ϕ balanced circuit 

8. Measurement of 3-ϕ power using two wattmeter method in unbalanced circuit 

9. Load test on Squirrel cage Induction motor 

10. Load test on Slip ring Induction motor 

11. Predetermination of regulation of alternator by Synchronous impedance method 

12. V and Inverted V curves of Synchronous motor 

Note: Student has to perform at least 10 experiments 

 

COURSE OUTCOMES: 

1. To understand various characteristics of DC generators and DC motors 

2. To predetermine the efficiency and regulation of a 1-ϕ transformer 

3. To know power measurement in 3-ϕ circuits 

4. To understand various characteristics of Induction motors, Synchronous machines 







'selqsrre^ ruopu€J eldrlFurJo seruedoJd l€crlsr]"ls e}€np^g .
'selq€rre^ ruopu"J aldrllnul uo e8pel,^Aoll)l ulec .

ol anry aq luw ruapn$ aLu 'ilun aryto pua aw ty
:seruoclno Sugureel

'selqerJel rropueJ eldrlynrugo suoqeruroJsue;1 'selqerJen ruopueJ u€rssneg

3o sergedo;d 'esec elqelJel luopueJ u 'esec solq€rJel ruopueJ o,tt.l :salq€rJ€A ruopu€J uerssn€C
fpulof'suorlcun3: cl]slJelc€J€qc 1u1of 'slueuroru l€Jluac lurof 'urEuo eq] ]noqe slueruoru lurof
'selq€Irel ruopu€JJo uollcunJ eJo enlel pelcedxg :solqsuu1 ruopuug e1dp1ntr41 uo suolluredg

'suorlnqrr$rp pnbe
'uo4nqulsrp yenbeun '(pelcedxe 1ou goord) 'uroJoerp lluirl leJluec 'se1qerre,r. ruoprreJ I€JeAes Jo
urns 'selqelJul ruoplruJ o1!\l Jo runs 'ecuepuedeput I€crlsrlels 'Suruorlrpuoc IelJelur 'Euruorlrpuoc
lutod - flrsuep pu€ uollnqlrlslp puorllpuoc 'suor1cury uo4nqrrlsrp pur8reu 'uor1nqu1s1p lulof
3o setgedo;d 'uot1ctm3: uo4nqlr1slp 1u1o['selqerreA ruopu€r ro]ca1 :selqulJu1 ruopuu5 o1dr1ptr41

II IIN11

'weql uo suoll€redo pue elq€rrel ruopuer elEurs o1peleloJ surelqord e^los .
'solq"rr€A ruopuer pue froeql,firyqeqordgo ldecuoc eqt puulsropun o

ot alqq aq lu/ ruaprys aqt 'uun aqtlo pua ary lv
:soruoJlno 8u1urue1

'8urrr1os ruelqo;d'uor1cury cnsrJelceJ€qc'uorlcurg:
Eulle;eue8 luotuoru 'dltlenbeur s.,teqs,{qeq3 'r*e1s pue ecuerJ€zr 'sluoruotu Ie4uec ' ur8uo
oq] lnoq€ slueruoru-slueruoru 'elqegun uopu€J € Jo uor]€lcedxg 'sergedord 'dlrsuep I€uorlrpuoc
'uotlnqulsrp I€uolllpuoc 'qEtoldeA 'lerlueuodxe 'uerssneg 'ru:og:run 'uossro4 'lenuourq 'suorlcurg
fltsuep pue uollnql4slp 'elqeuerr wopueJ pex[u 'snonurluoc 'ele.rcsrp 'elqerre,t uopueJ
€ aq 01 uorlcurg € roJ suoDrpuoc 'elqerren luopu€J € Jo uorlruueo :olq€lru^ ruopuBu eql

'Eurnlos uelqord'sluoAe luepuadepur'rueJoeql .se.(eg',Qrpqeqord 1e1o1',,Qrpqeqo;d leuorlrpuoc
',(lqrquqo"rd lutof 'fcuenba"g errlleleJ u s€ ,{lqrquqord 'slueruuedxe Jo Iepou Iecr}€rueq}Bur
'surolxe pu€ suolllugap dllgqeqord 'sluerre 'seceds eldures snonurluoc pu€ oleJcsrp 'seceds
eldurus pue sluetulredxe :dcuenberg olrl€ler pu€ sles qEno.rql pocnpo4ur ,(lrpqeqor4 :r$gquqor4

I IINN

'1ndug se ssacord uoprreJ,fteuorlels qlr. A srue$,(s reeurl arqlaztlleue o7 'g

sessaco.rd woprreJJo scrlsrJelc€Jeqc p;lceds oqrJcsep oJ 'V

'scrlsrJelcer€qc 
lerodruel rleql pue sessecotd ruopuergo e8pel,loul urcE o1 't

'we{tr uo suolJ"uJodo pue solqerre^ ruopu€J a1dr11nur prrulsrepun oJ 'Z

'alqerr€^ ruopu€r elEurs uo suortruJedo pue ,ftoeq} ,(lrpqeqord eql fprus oJ 'I

:StrAlJ,f,flfflO f,SUNOJ

t-0-0-tJ_d-I-T(g'C'O utes il qral'fl II
y.In11NflAland (snououolnv) ONIUggNICNfl f,O trgflTTOJ

UNdVINYNY AJ,ISUSAINN TYJICOTONHJtrI NUHSN TYTtrYHVA\Yf



^n
t\.f[)'

0 , .Z00.',,H6;..uolllpfl

u,?'.,seld1curr4 puErg ruopu€U ry selq"rre6 ruopu€U'.fir1rqeqo"r4,, 'sa1qee4 '7uo1(e4 '1

:SXOOg IXSI

'scrlsrrelc€rerlc 
l?crls4els rregl pue esrouJo sldecuoc oql puelsrapull .

'slndug {uopu€J ro3: sruelsds J€aurl Jo esuodser eqt ez,lpuy .

ot anD aq IUM ruaprys aql ,uun aqtlo pua ary tv
:seruoclno Suguruel

'esrou elFlna perollu 3g 'esrou ouqa parellg
ssed mo1 pepl 'sctlstrelc€Jerlc pcrlsrtrels Jreql pu€ esrou poJoloc 'ssro51ellq,4A. :suoplugo(J asloN

'sergedord'sesseco;d pueqaoJJ€u pue pelFull
pueq 'ssed pueq '1nd1no pue 1ndu1 ;o srun4ceds ,,Qrsuap rervrod-sso.rc 'esuodsor go rurulceds
dltsuep .rarvrod :esuodss.r wels,(s .+o scllslJelc€J€qo p4ocds lndtno puc lndrn ,To srrortrcrml

urf,Ilulsil.JJ -ssuJJ 'ssuotlsul JU uurluuru uurluluuusulrru 'ssuorlssr tus1s,{s Jo glllul peruulls
u€eru pue ueeru'uorlnloztuoc - esuodser ruelsfg :sure1s,{g JBouITJO asuodsag 1eu31g ruopuug

A IINN

'uo4eleJJoc pue urnJlceds re,r,r.od uee,ld.leq drqsuorleleJ eql rrJ€o-I .
'sesseco.rd uopusJJo scrlsrJalceJeqc lerlceds ezKleue pu€ pu€lsJapun .

ot ano aq ruA ruaprys aqt ,uun aqllo pua aw tv
:seruoJlno 3uru"rue1

'uo4crmJ

uoll€leJJoc-ssoJc pue urrulcads ;ervrod-ssoJo uee./v\laq drqsuorleler 'selgedord s1r pue urn4ceds
,{ltsuep ;errrod-ssorc eql 'uot1cun3: uor}€laJJocolne pue uru}ceds re.Llod ueervr}eq drqsuorleler

'sergedo.td sll pue urn4ceds ,$rsuep reru,od eqJ :sJrlsrJalJsJeqJ lerlcedg-sessoJoJd ruopuug

AI IINO

'uoqeloJroc ssoJc pu€ uollelorloc olneJo sergado;d pue sldecuoc eql ez(leuy .
'sesseco;d wopu€J crpoSrg pue sessecord uopuer;o ldecuoc eql puelsrepufl .

01alqo aq lu/ ruapnts aqt ,ryun 
aqtlo pua ary lv

:souoclno 8uluree1

'ssecord ruopu€J uossrod 'sessecold ruoprr€J

ueISSneC 'suotlcurgl ocueu€Aoc 'sergedord sll pue uorlcunJ uorleleJroc-ssoJc 'sargadord s1r

pue uollcurg uollelerlocolne 'sessecord cryo8Jg-uorl€leJJoo 'sessecord crpo8rg-ueeru',QrcrpoE.rg
pue se8ureA€ aIuIJ 'd1rreuo4e1s esues-lcr4s pue JepJo-u ',(1u€uollels esues-opl./v\ pue JepJo

-puoces 'sesseco;d ,fteuo4e1s repJo-lsJlJ 'ecuepusdeput l€crlsltre5 pue flueuorlels 3o ldecuoc
'suotlcrng ,{ltsuep puu uo4nqplslp 'sessecord cr}sruruuelepuou pue c4sruruue}ep 'sessecord 3:o
uoltrscglss€1c 'ldecuoc ssecord wopueJ eqJ :sJrlsrJelruJBqJ lerodure;-sesseJoJd ruopuBu

III IINN



'trndq s€ ssecoJd ruopusJ ,{reuorlels qll{\ suels.{s ;eeur1 ar4 azf,puy 'g

'sessaco.rd uopu€rJo scllsrrelc€Jeqc prlceds equcseq 'V

'scllslJe1c€Jeqc 
leroduel Jreql pue sessecord ruopuergo e8peyvr.ou>l ureg 't

'selq€rJ€A ruopueJ eld4pru uo suorleJedo uuo;re4 'Z

'olqelr€^ tuopu€J e18urs uo suorl€redo pue ,{roeq} ,{fllqeqord eq} pu€}sJopun 'I

:ot alqo aq lryt ruaprys aqt 'as"tno) aqtlo uoualdwoc .tatlv

:sflI trof,Ino flsunoJ

'666 I 
(proJXO .uorllpg prg ..'srsfpuy

urelsdg pue puElggo sporpehl d1rpqeqor4,, 'ruelllC JIAI 'O e^elC 'redoo3 .g eEroeg 
.E

'711/uolpcnpg uosJee4 'uo41pg ort ..'Sulssecor4 pu8rg
ol uo4ecgddy qlprr sessocord ruopu€U pue.(1qrqeqo.r4,, 'spoo7y1'd\ uqof pue {rB}S true11 .7

'0Ig7'fell4\ 'uolllpfl orf ',.srualsds uorlecrumuruoJ,, 'q4,(eg uours 'l

:suf,Nflugdflu

' 
Z00Z' I]gId'uoltrlpfl ,n?'..sessecoJd crlseqcols

pue selqerre1 ruopued',$rpqeqor4,,'lullldeuqslD{luun'S pu€ srlnode4 sorseu€q}V 'Z



>lceqpeec lunqs lueunJ pu€

Jourlduv uo >lc€qpeoc Jo

IerauaC'sregqduy {ceqpaoC

{ .,

'suelqord u8rsep e^r]€4snlll'suorlernEguo3
seIJeS lueJrnJ 'lunqs e3e11on 'seueg e8e11or1 'scrlsuelce;eqc

lcaJJA 'sregrlduy >lceqpeeC errrlu8e5l Jo scrlsrJelcerer{J

Jo uor]€cgrsselC'>lceqpeeg ;o sldecuo3 :sregrtdury {cuqpao{

III IINN

'slrncrrc regrldure e3e1s a1dr11nur u8rseq .
'sregtldure e8elsrlprugo sJoleluer€d ecueruro3i;ed pue Surldnoc aEels-re1ur oql es,(leuv .

ot alqo aq lly ruapn$ aW 'Iun aqtlo pua aqt tv
:soruoclno 8ulurue1

'suelqord

e^Ilerlsn[I'regqdruv epocseJ 'rre4 uolEurlreq 'sregldruv g1g peldnoJ JU pep€cs€J Jo
srsdleuy '1 ;g Eurs;1 reqrldruy peldno;1 1y eEels epuls ro u31se61 'J?lJIIdwy Ifq Ja osuods?U
lcuenberg 'sJolJrlcluv psldno3 JorrrroJsuurJ puu lrsrrql 'rsgrlclury paicttr.r3 5U_ sregrlduy
w pesn seuaqcs Euqdno3 lueroJJIC 're,lo11og relllrug pu€ ocu€lsrseU reilrug qly( ragrldrue

EJ Jo sts.(1euy 'sregrldure uI uorgolsrq -s"regrlduv Jo uo4€clJ:rsse13:sroglldury e8ulspptr{l

II IINO

'sllncrlc;egtldue JIgJo sreleurerud ocueuuoJJed pue slepotu fcuenberg q?ryez(puy o

'setcuenbe4tqEH p JfgJo slepour lrncrrc luelurr.lnbe pue sldecuoc eql puelsJapun .

ot ano aq illtL Uapn$ aqt ,Uun arylo pua aW ty
:soruoclno 8ulurue1

'sualqord u8rsep e^rlerlsnlll'sarcuenbe.g: reqSrq 1€ remolloJ Jenrug
1cnpor4 qlpl^\pu€g-ul€C 'esuodse; regrldury rolsrsrr€JJ g3 eEelg epurg 'peo-I alrtrsrsog
qtyrt qeE luerrnJ 'uteE luerrnJ lIncrIJ Uoqs gJ 'lepol4 rolsrsuerJ rellrruE uoruuro3 -(u) td
-plrq,(H eq; 'srolrcede3 ssedfq puu Eurldno3 Jo lceJ1;a 'sercuenbe;c qalH 1e s;egqdure Jfg Jo
stsfpuy'suotlereptsuoc dcuenbeJC IeJoueC 'sleqrceq'surq1ue8o1 :asuodsag ,{cuanbeJd qSlH

I IINN

'sregr1dure peunl pue sregrldure leu8rs eErel lnoqe eepr crs€q u 1eB o1 'g
'slrncJro Jol€llrcsoJo Eunporrr pue seldrcurrd crseq eql tu€el oI 

.V

'scrlsrrelceJuqc regrldure uo lceqpeeJ enrleEeugo lceJJe eq] puelsrepm oJ '€
'scrlsrrelc€Jeqc ecu€urroJred rreql pue s"ragrldure e8e6rllnru oql lnoq€ ,(pn1s o1 '7

'sercuenberg: qBFI te sregrldrue Jfg Jo srsfpue go aEpelmonl aqt uleS oJ 't

:SflAIIJgfflO flSUNOJ

r-0-0-€J-d-I-T(g'C'g) ulos il qrel'fl II
VTnONflAITnd (snourouolny) JNIUflflNICNtr f,O flCtrTTOJ

UNdYINVNY AJISUtrAINN TYJICOTONHJfl J, NUHf,N TY'TUVHVA\Yf



l^l

ffi'
0.n 'II0T, 'sseJd Llts;eltun pJoJXO 'uolllpg u,g 't{}pus 'q}ouuo) 'e;peg 'slrnc.lrc crJ}colooJcrl4l '€

.600Z'IIIH

-,t{€JCct\ e1e1 'uorlrpg org 'uetueoN V pl€uoq 'u8rseq pue srs,{puv s}rncJrJ cruoJlcelg 'Z

'V00(, 'Ugg'uolilpq orz 'eroqsry I€T')'srsfleuy tlncrrJ cruo4celg 'l

:sxoofl f,JNgugcflu

'8002'uos;ee4

'uot11pE 
ur6 'flsleqseN slno'J 'pe1se1,(og'T ueqoU ',(;oeq1 lrncJrJ pue secrleq cruoJloolg 'Z

.ZOOT,

'lllH,n€rgcyq 'uorlrpl ,uZ 's€DIIeH J solsrl{J (uetullllN qoc€f 'scruo;1ce1g pe1er3e1u1 '1

:SXOOS IXSI

'sregrldrue peuqJo scrlsrJelc€J€qc er{l asfpue pue ,(cuenbeg lu€uoseJ eq} e}€nl€Ag .
'scllslJelceJel{c cIS€q JIaq} pue regrlduru.re,Lrodgo sess€lc uoruruoc }noqe.ry\ou) .

01 alEr aq ff!/^ tuapn$ aqt ,ryun aql[o pua ary ty

:soruoJlnO 3u1ureo1

'sregrldure

peunl re33e1s pue peuq elqnop 'peun1 elEurg 'rolceg-| :sragqduru pounJ ol uollrnporlul

'surelqord uErsep o^rleJlsnlll's;egrldue
re^\od C ss€lJ pu€ J sse13 '8ur4uls leeH rolsrsuerJ ro1(od 'uorgolsrg regrlduy ';egrldruy
ra.^&od g-sselJ ,ft1euru,(g freluerualdruo3 -.regrldruv IInd qsn4 'fcuelcgJg ';agrldury V sselJ
peldno3 relruoJsuerl ';egrldruv re,t\od V sselJ peJ serres 'uorlecgrsselJ :sroglldruv ra^{od

A IINN

'slrncrrc srolellrcso Jo sed,Q ]uereJJlp esfleuy .
'JolellrcsoJo aldrcur.rd Eurryolr crseq eq] puelsJopu1 .

oI alqq aq il!,tL uapn$ aqt 'trun aqllo pua aw lv
:soruoclno Sururuel

'surelqo.rd

uSrsep olrlerlsnl[ 's;o1e1pcsg go ,fir1qe1g epnlrlduy pue fcuenbe.rg 'sro1e1pcs6 1e1s,(r3
's.lo1e11tcsg spldlo3 pue ,(e1UeH 'sJolellrcso J'I Jo srs.,(1euy pezrlereueg 's;o1e1pcsg e8pr;g
-uel1\ pue UHS oseqd-J6 'sro1e11rcs6 ed,,(1 31 pue CU'suor1e11rcsg roJ suorlrpuoJ :srolulllrso

AI JINN

'suorle;n8guoc lceqpee; yo sed,(1 snorJel Jo scqsrJelc€J€qc eel esdleuy .
"scrlsrJelc€r€qc ;egrldure uoslr ourruelep pu€ {c€qpeeJ Jo ldecuoc eq} pue}srepun .

o1 alqo aq lI/ ruapn$ aqt 'ryun aql{o pua aLfl tv

:soruoJlnO 8u1urue1



'sregrldue petnu pu€ srogrldrus I€uErs eErel eql lnoq€ aqrrcsoc 'g

,",,,,,ep;l;l:'::##*?:""';"ilff.H1#J"".li:l#;1;Tilf"'fffi i
'scllslJelcuJerlc ecu€urroled Jreql pue sJeurldlue eEeNrllnul eql lnoqe A\oux 'z

'sregrlftue JfgJo srsdpu€sorcuenbe4 rlEIr{Jo e8pelmoul eqt ureg 'I

ot anD aq illm suaprys 'astno) arylo uoltaldu.toc aql.tatlV

:sf,r troJJ,no gsunof,

'6002 'tg4'uolllPe *L'JF/luf,ed'J Ueqou's1rncrr3 pue secr^ec cruo4celg drolcnpo4ul 'g

"6002 'Eunueel

iICvCNiIJ 'uoltlpfl pr€ 'plUseg 'H peurueqoyq 'suorpclddy pue lrncrrJ cruo4celg't



'scrleu8€Iuo4cele uI suorlrpuoc 1(JepunoqJo ocueuodrm eql elercoJddv o

'suorlenbg s,lle.^AXsINJo &llpn pu€ ecu"cgruSrs eqi pu€lsrepufl .
ot alqry aq ru44 tuapnts aqt 'tlun aqtlo pua ary tv

:soruoJlnO 3u1urue1

'stuolqoJd e^r]€risnlll'sece3:e1u1 rolcnpuoJ
-clrlcelalq pu€ cl4celel6l-clJlcelerq :spleg crleu8euro;lcelgJo suonrpuoJ frupunog 'sluowolels

pJoA\ pue suuoC puIC ]ueJaJJIC ul suorlenbg s.lle^\xelN ',(lrsueq luerrnJ luaueceldslq puu

lrel s.aredurv Jo ,(cuelstsuocul J'ure JerruoJSueJJ pue .ra.e1 s.,{eperel '. suopuntrg s6llo,taxetr{l

III IINN

'spleg crleu8eur ol peleler suelqo;d eql e^los pue ez(leuy o

'splelC cllelsolauEel{ o} pe}eler s;oo.rd puu sldecuoc 's,u.e1 aq} pueqerdruo3 .
ot alqri aq rul ruaprys aqt 'uun a4tlo pua aW tv

:setuoJln0 3u1uree1

'suelqord o^rie4snlll',{ErauE crleuSeyq pu€ secu€lcnpul
'elodrp c4au8uyq 'lueruour pue enbrol cr1euEe141 'splelC crleu8eyq o1 onp socJoC 's1er1ue1o4

Jolce1 pue Jel"cs crleuEelX 'splelC cq€]s oleu8e141 ro3 suorlenbg o,^.\J s6llo/(xe4 'flrsueq
xnlg cr1au8e141 'suotleclddy puu 1v\€T IetrrncrrJ s.eredury '*tel yenes-lolg :scrl€ls o1eu3utr41

II IINN

'spleg crlelsorlcale ol pel€ler sruelqord eql e^los ptrc ezf1euy .
'splelC cll€lso4cele o1pai€leJ sldecuocpue snlncpc rolcel 'etqe81e rolcel prrelsJepun o

ot alqo aq lly^ ruapn$ aLil 'Iun arylo pua aW tv
:saruoJlno 8u1u"rue1

'stuelqord e^rl€4snllJ'srolrcede3

lecueqdg '1exeo3 'el€ld lell€J€d - ecuetrrc€de3 'suorlenbE s.ecelde-I prre s(uossrod 'aurlJ
uollexelog 'uotlenbg ,Qrnurluo3 '1ue1suo3 cr4celerql 's1ueun3 uorlcnpuoJ prr€ uoqcaluoJ
'dltsueq ,(E;eug 'elodlp crrlcelE 'splelC crl€lso4oelg JoJ suorlenbg o \J s6llern.x€W 'A
plre EI uoemleg suoll€le6 'pt1ue1o4 crJlcolg 'suorlecrlddy pu" 1vr€T ssneC ',{lrsueq xnlC cr4colg
'suotlnqt4stq eEreq3 luereJJlq1 ol onp splelC - f1gsue1u1 plarC crrlcelg '^{ef s.qruolnoJ 'sn1nc1ec

Jolce^ 'uotleuloJ:suer7 ry surelsfs e]€ulpJo-o3 'etqaale Jolce^ Jo A\er^ed :scrlBlsoJlcelfl

I IINN

'seurl uorssilusueJlJo sergedord eql ol ernsodxe ue leE oJ 'g
'sumlpetu snoIJeA gEnorql uotleEedo;d s1r pue droaql eA€^\Jo sldocuoc eql ureel oI 'V

'surroJ luereJJlp ur suorlenbe s.lle&\x€I4i ezKlerm oJ 't
'splolJ cpe$oleu8eruJo sruorooql pue srvrel luereJJrp ezf,leve pue .'(pn1s oI 'Z

'splolJ cllelsorlcele Jo srueJoaql pue s.,lrul luoreJJrp ezf,1errc pu€ puelsrepun oJ 'l

:SflAITJflfflO trSUNOJ

t-0-0-tJ-d-J,-l(g'C'g) utos il qrel'fl II

VTnANf,AI-Ind (snououolnv) JNIUflgNtCNfl .{O flCg.tTOJ

UNdVINYNY AIISUflAINN TYf, ICOTONHJtrI NUHSN TYTUYHYA\Yf



'suolleclldd€ JIoI{1 pue seull uolssllusuerlJo seruodord eq} pu"}sropun
'srunlperu snoIJ€A l{8noJq} uol}eE€doJd s1r pue froeq} olelr Jo sldecuoc oql rrl€e.I

'srruoJ luoJeJJrp ur suorlenbe scllorvrxel/{ ezfleuy
'sruarooql pu€ s^\el cpelsoleuSeruJo uo4ecrldde puu srs,(1eue oql ur fcuercgord ureg
'suelqo;d eql e^los ot splog crl€lsorlcoleJo srueroaql ry s.tl.ul eqt,(1dde pve ezf,puy

'9

'v
'E

'7,

.I

:ot alqn aq U!/^ ruaprys aqt asrnor srytlo pua aqt tV

:sgtr^troJJno f,sunoJ

'EI\Z 'uorlecnpg
uosreed 'uor11pg 

ouz 'nleu 'N 's 'c 'seurl uorssrusueJJ pue ,(roeql plorc crleuEeruo4celg '7
'Zl0Z 'suorlecrlqnd Uta 'uolllpg ouz'rap-(g 

'C ur{of 'splelC pue 'seur1 .sryo.u1e51 .g

'886I 'lllH 1(€JCoIN'uolllpfl 
or€ 'ssnel;,1 'O uqol 'scrleuEeuloncelg 'Z

'9002 'llrH,/K€rccIAI
e1e1 'uo4rp1 wL'{cng 

'V ur{of puu 'rf },teH 'H ur€llll1\. 'scrleu8eruor}celg EurreeurEuE '1

:SflJNtrUflf,trU

.0002 .1114 .uo|llpfl

ouZ 'uleanleg 'C) puu u€prol 'J'II 'sure1s,(g Eurlerpeu pu€ se^ed! crleu8euo4caIg,'7,
'8002

'sser4 flrsrezrrun proJXO'uor11pg u?'n{lp€S 
'g'pmeryeyg'scrleuE"ruo4celgJo s}uotuelg .I

:SXOOfl JXtrI

'suorlecrldde sll pu€ u€r{c q}rtus oq} pue}srepufl .
'scrlsuelce;eqc Jleql puu suorl€nba eurl uorssrusu€Jl crffiq eql euruiJeloq o

ot ano aq il!/^ ruapn$ aql ,ilun aqllo pua ary tv
:seruoJlno 8ulureo1

'suelqoJd e^rl€4snlll'sro]€uoseJ
pue seprn8ele,ta Jo sclseg 'sql8ue1 snorJ€A Jo sourl uorssrusu€4 Jo suorlecllddy 'suorlecrldde
sll 4t U€qc qlprs 'teltod T ortet e,Lerrr Sutpuelg 'ecuepedu4 lndul 'suorlenbe eurl uorssrusueJJ
'(drupuocag pue ,&eurrr4) sreleurured eull uorssrusu€JJ 'sedf1 :seulT uorsslusuuJJ

A-IINN

'elpetu luereJJlp uI selelt crlauEeruoricolo Jo uorleEedo;d eq1 puelsrepull .
QU.ad sal€/y\ aueld uroJrullJo scrlsrrelcereqc eql ez,lleuy .

ot alqD aq illu ruaprus aW 'Iun aqtlo pua aW tV
:seruoclno 8urulue1

'suolqoJd elrl€.t1snl11 'suorlecrlddy - rueJoeqJ Euqu,,(o4 pu€ Jolco1
Eurludo4 'ecirepedurl oceJms 'uorlcegeg Iuurelq I€}oJ pue epuy pclur3 'e1Euy rels&\erg
'scr4calaro lceJJed pue rolcnpuoc lceJJed qloq ro3: 'secueprcul enbqqo pu€ ptuJoN - se^€d[
eueld Jo uollcu4ou pu€ uotlcegeg'qldee ul{S Jo ecuecgruSrs lecrsfqd '{ldep ur4g 'sculcolol(I
pooC pu€ srolonpuoJ pooC ur uorle8edor4 al€1y[ 'elpel I Eurlcnpuo3 pu€ ssolsso.I ur
uorleSedord e^"A\'suo4euen I€prosnus 'H T a ueolqeq suortreleu IIV6 so^€dt eu"ld tuJoJlun
'elpelN crJlcelerq lceled pue SurlcnpuoJ JoJ suorlenbE erre16 :sJrlslrelcuJsqJ elsil\ trAlfl

AI-IINN



'tr 
ld pue INc ez,.(pu€ 'nlcgly\ pue rucgN eredruoJ .

uorlelnpou eseqd pu€ uorl€lnpotu fcuenber;go sldecuoc eql ureaf .

o1 alqD aq tUM ruaprus aqt 'ilun aqllo pua ary tV

:seruoJlnO 3u1urua1

'suelqord e^ne4snlll 'lceJJE e;n1de3 yqg '"re,trecoJ WC 's;e11g

stseqdure-eq zg srseqdlue-eJd',{ltsuep prlcedg Je./y\od'srolelnporuep fcuenber3: IecrtceJd're1rurr1
ssud pueg 'IAtrC Jo uoll€lnporueq iuorle;eua8 lce.rrq 'poqleru lcerrpq - sene \ WC Jo uorl€reueg

'uorlelnpour elEue Jo sernl€og 'uorleppou aserld '(rugg.,yD NC puuq opll& pue :(WggNI)
uolteppolu fcuanber; plreq 

^rox€N - selel\ pelelnporu epuego qlpy(pueg 'uorlelnpou elEue;o

ldecuoc pezll€JeueC ',(cuenbe4: snoouelu€lsur Jo ldecuo3 :uoqelnpouo(Iry uopslnpotr J elEuy

II J,INN

fiilnhMqool
uollelnporuop pue uollelnpow epnlrldure luereJJlp Jo suorlecrldde pue sesn eql elerca.rddy .

'srue1s,(s uorlecrunruuoc Eoluue aqlJo sldecuoc crseq eql pu€lsJopun .

01 alqD aq IIU ruapus aqt 
.ryun 

aqtlo pua aw tv

:seuoclno 3u1uree1

'rexlru dcuenberg 'uotleppourop ry uorlelnporu (gSD pueqoprs 1er34se1 'ro1ce1ep snouo.rqcufg
-spuEts JS-gSS Jo uol]€lnporueq 'spoqleur uorluunurJcsrp es€qd T .,(cuenberg-sluuErs

JS-SSS Jo uoll€reueg 'uo4eppoTq (CS-gSS) rerrec pesserddns pueq eprs e18urg 'frttVb)
uor]€Fporu epnlrldure ernle;pen) 'ro1ce1ap snouo.rqcudg -spu8rs JS-SSC Jo uorlelnporuoq

';o1e1npo141 Eurg 'ro1e1npontr pecu€pg -s1eu8rs JS-gSC Jo uorl€reueg 'uorlelnpory (JS-gSA)
Jelrr€c pessa;ddns pueqepls elqnoq 'uo4eppoyl Jerrluc pesse;ddng 'ro1ce1ep regrlceg 'ro1ce1ep

edolelug -se^€d\ I trv Jo uorleFporuecl ';oleppoyq Surqclll|s 'ro1e1npo141 rvrel erenbs -e^e,^a

pel€Fporu epnlrldue Jo uortereueD 'nlv go ramod rarrrec pue pu"q epls '(ntrV) uorlelnpoyq
epnlqdury 'uotlecluntuluoc JerJJBc pu€ pueqos€g :uollulnpouroq 5t uollslnpotrN epnlgdury

' suorlec qddy pue slgeue g uortelnpolN .spoqlehtr uorlelnpol4'uopeppolzl
'sleuEtg pue seEesseyq 'uorleuuo3:u1 'sruelsfs uo4ecrununuoc Jo slueruelg :uollJnpoJlul

I IINO

'Eurpoc 
Ieuueqc pue ,ftoeqtr uorlerruoJul lnoq€ eEpelzvroul eql errnbce oJ 'g

sJeAIoceJ plre sJellruslre4 orpeJ'seureqcs uor]€1nporu espd lueteg;rp puelsJeprm oJ '?
'senbruqcel uollelnporu lueJeJJIp JoJ osrouJo slceJJe eq1 ez,(1eve pu€ rrJeol oJ 't

'setrroqts uor]€1nporuep pue uor]elnpotu elEuego sedfl luere;;rp,{pn1s oI 'Z

sonbtuqcel uorleFpouep pue uorlelnpow
epnlqdure snoIJ€A 'surelsds uorl€clrmruuroc Eopue Jo scrffiq go EurpueisJopun ue urc? oJ 'l

:Sf,AlJ,f,f,fflO flSUNOJ

SNOIIYJINNINIAIO J C O TVNY

g-0-0-€ 3-d-J-'I(g'C'fl relsetues il rlral'fl II

vTn11Nf,AITnd (snourouolnv) CNIUSENICNS trO trCUTTOf,

UNdYINYNY AIISUtrAINN TYJICOTONHJflI OUHtrN TV:IUYHVA\Yf



pJoJXO'uolllpg pr€ .6(surelsr{g uorlecunuruoJ

'0rc2 'uorlrpe eryu1-fep16 ,uor11pa 
or€ 

,

'9007, 'sserd'^1un
Sopuy pue plr8rq uropot{,, ,!qle-I .d.A .e

..sure1s.,(g uorlecrunruuoJ,,'uqfe11 uours' I

:SYOOfl IXtrI

'ocuerruoJJed 
leuueqc er{} u8rsep pue ,Qrcedec Ieuueqc eq} e^rJoq o

'senbruqcel Surpoc pue,&oeql uorleuiloJur3:o sldecuoc eql pueisrepull .
ot alqo aq lryt4 ruapnrs aqt 'ilun ary lo pua ary ry

:saruoJlno 8u1urea1

'surelqord e^rl€Jlsnlll'suo4ecrldrur
sll pu€ rueJoeql .(e1Ueg - uouueqs ',(rotueur qlyt\ sleuueqc eleJcsr(I 'sleuueqc ssel ,{rorueu
eleJcslp ;o ,{1rcede3 'leuueqc eloJcslp € JoAo uor}€rrrJoJul Jo e}€U 'sleuueqc uorl€crunruruoc
?l?JCSIq'?u1poc u?{tfi+nH'urgrlJoflTp flulpooue s,rrormprls 'sert,mos TTn yrpl^il Tn elpr rrnlprrrrnlrrr
puu .{do4ug 'secuonbes luepueclep pus luepuedapul Euol ur sloqufs 3ro ddo.4uE .rtdo.rtug

'eSesseur Jo lueluoc uoll€truoJul 'uor1cnpor1u1 :SurpoJ leuuuqJ ry d.roeql uorluruJoJul

A -IINN

'sJelreceJ pue sJoltrnusue4 orp€J uo eEpelnou{ uleg .
'spoqleur uorlepporu aspd Eopuego sad{ luejreJJlp puelsrepun .

01alE) aq lK uaprus aql ,uun aqllo pua aw lv
:seruoJlnO 8u1urue1

'fillepg puu orl€J uorlceler eEerul ',(1nr1ce1eg 'flprlrsueg 'Jolrecel ntrC pu€

14y eufporeleq-redng 'rs11tursuurl 1419 'rellrursue{ IAIV:sJeaIeJeU puu sJa11lrusuurl olpeg

'sruelqoJd e^rl€4snllJ'serueqcs
uollslnpowep pu€ 'suollulnpolu uo4lsod eslnd prre uorl€rnc eslnd - uorlelnpol^l errrrJ-eslnd
'uorlelnpouep ry (ruvd uorlslnpou apnlrldrue eslnd :seuoqcs uouBlnpolu eqnd 8o1uuy

AI IINN

'eslou 
Jo ecueserd eql q spoqleu uol]elnpolu truereJJrp Jo ocuerruoJJo d eq1 ez(leuy .

"slcoJJe rreql pue osrouJo sed,g luereg;lp lnoq€ lrorr) o

ot alEr aq lI/^ ruapn$ aql ,ryun arylo pua ary tv

:seuorlno 8ulurue1

'suelqoJd olrle4snlll 'esrou3:o ecueserd eql ur

IAtrd'I IC'JS-SSS'JS-SSC'I trVJo srsfpue ecu€uuoJre4'esrou Ierrueqc qlr.tA sruelsfs pueqeseg
'ernEg esloN pue 'e.rnleredruel esrou eArlcoJJA 6rypl.4apuuq 

luel€Arnbe asro51 'Jorle go ,(lqrqeqord

ry orlel eslou ol puElg 'oAe1K eurs snld esrou puuq,rorteu Jo edole,tug 'esrou pueqaoJJeu

Jo uotlelueserder a"rnlerpen| 'osrou elg,tr paJellrC 'esrou puuqaoJreu Jo uorlelueserder
ul€ruop etutl 'ostoN I€uueLIJ;o setpedor4 'esrou purJeqJ :suralsrtg uorlBJrunruruoJ ur esloN

III IINN



'Eurpoc 
Iouu€qc pue d.roeql uorlerruoJul lnoq€ eEpeproq oql errnbcv 'g

sJoAIeceJ pu€ sJenlruslr€4 olpeJ'seureqcs uorl€lnpou espd luere;3rrp pueqe;duroJ 'V
'senbruqcel uoq€lnporu ]ueraJJlp roJ esrouJo slcoJJe eqlez,lpuy 'g

'selueqcs uollelnpoluep pue uorl€Inporu epueSo sedf11uareJJrp3o eSperrroDl eql u\eD 'z

senbruqcal uorlelnporuep
pue uollepporu epnllldrue snorm,t. 'surelsfs uorlecruiluuroc Eopue Jo scrseq oqi puelsJepun 'I

:ot alqo aq IUAL ruaprys aqt asrnor s1rylo pua aqt ty

:sgntroJrno flsuooJ

'v007, 'lllH./Y\erDcl tr 31eJ

'..ula1sfg uo4ucrunuluo3 ry scruo4celg,, 'srAeq pJ€rrJeg 'fpeuue;tr eE;oeg '7
' 
6002'lllH-aerccl^I eteJ

',,sura1s,{g uor}€cfimruuroJ Jo se1drcuu4,, 'Suqpqcg T pleuoq 'qneJ ileqJeH 'l

.UO$IPE

'uor11pg

pJe

pJe

:StrJNflUtrTflU

'0t02

'uor11pg puorl"rrlelul IIIH-,,K€JCcyrq 'uor1rpfl urg '..uollecrrmunuoJ lecr4celg ut osroN ?
spuErg ol uorlcnpoJlul uV - suelsdg uorlecrunruuoJ,, 'fllyJ 'g Ined ry 'uospe3 ocrug 'v 'g



l€JEolur'tegeluoc e8ullon ol luoxno 'tegeluoc luerrnc o1 e8e11orr. 'regrldrue uo4ulueurrulsur
EutEererre pue Eurpcs 'Sururulns 's;egrldrue Eur4eed 'sregrldure JV pue JC

I-suoltucllddV aruV-aO

'sragrldue

III JINO

'slrncJrc dure-do yo esuodser fcuenberg eqt uruldxg .
'dhlv-doJo suorlemEuuoc >lceqpeeJ erll uruoT .

o1 alE2 aq illM ruaprys aql 'ryun aqtlo pua ary tv

:seruoJlno 3u1urue1

'eleJ A\els 'f1111qe6 ]IncJIc 'asuodser,(cuenbarg dool esolc ',{cuenbe-g: srr ureE dool uedo 'lrncJrc

luele,tlnbe due-do dcuenber; qEr11 'sdure-do pelesueduroc-uou pue sdure-do pelesueduroc

flputelut 3:o esuodser dcuenber; 'slrorvrleu Eurlesuedruoc 'uorlcnpo4ul :esuodsell zbuenborg

'dure-do pcrlceJd Jo serpedord

'sreqrrdu? T?lilI?JilIIp pqp x??qpail lunqs ?fimloA 'n?Egpail s?lJ?s flfiflIoA 'silolsJnaurroo

{cuqp55J 'uottcnpo4ul :0suods$U ,{ruorrborg puu {Juqpoof, e.n11u?a1i qt!,r{ dl lv-do

II IINN

'sregrldure leuorleredo Jo suorl€crldde .reeurl-uou pue Jeouq eqt ez{puy o

'scrlsuelc€Jer{c Jraql pue s.teg{duru pl}ueJoJJrp eql pu€}sJepun .
ot ano aq lu^ tuapnts aqt ,uun a\t lo pua aqt lv

:saruoclnO 8ugu.rua1

'.re g rldr-uy leuo4ered6
1ndu1-19g1 esodrnd lereue8 € su ZS0.IJ dIAIV-dO I€np ot uorlcnpo4ul 'sernleagr s1r pue druy
-dO lVt 'suotlernSguoc drue-do dool uedo 'enrnc reJsuerJ eEellon'lyncrrc luaprrrnbg'dury-dg
1eep1 'urerE€Ip >lcolg due-d6 'seddl e8elce4 's.JI Jo uorlecgrss€13 :sragJldruy luuolluredg

'Jolelsrr€4 1ezre1 'rourur luoilnc 'sregrldure
suo4ern8guoc regrldure plluereJJrq'uorlducsap

JEC pu€ JIg crseg :sreguduy IBrluaraJJr(I

I IINN

'sroileluoc v/q1 pue q7r7 uErssp ol senbtuqcotr snorr€A lnoqe rrJeol oJ 'g

's(JI reeurT Sursn sroleJqr^DlnlN pue srol€llrcso dolenep o1 'V

sJegeluoc pue srellg'sregrldruu eztleve pue uErsep o1 'E

'esuodsor fcuenberg strl pu" {c€qpeeJ e.LrluEeu qtl r due-doJo uort€redo eqt pm}sreprm oJ '7,

'suorlecrldde

sll pu€ due-d6 Jo scllslJelceJeqc 'sc4suelce;erlc Jreql pue sragrtdru€ prluoJeJJrp ,(pn6 o1 'T

:SflAIIJgfgO gSUOOJ

SNOIIYJIAddY A SIINJUIf, (ItrIYUJSTNI UYtrNIT

s-0-0-t J-d-r-l(g'C'g) rotsetues il qcel'g il

I€4ueraJJrp 1nd1no pocuepqun pu€ pocuepg
e.tr1e1r1enb sU pu€ sregqdruy IerlueraJJre

VTnANgAITnd (snourouolny) CNIUflflNIONtr dO trOflTTOJ

UNdYJNYNY AIISUflAINN TYSICO'IONHJtrJ, NUHf,N TY'TUYHYA\Yf



L,{-A V 'Orce 'ssold dlrs;errrug pJoJXO .uolllpg 
puZ 

,,,sJI

'1114 'uo!trlpg ur9 ',,sJI J€eurl pue sdure-dg,,

ruaurl pue sdure-dO,, 'llefl'V pllrr.e 'Z

'llocsrrq {crrperC pue urlqEnoJ'C'U 'I

:SgJNflUfldflU

Jpd' ZS6pAurpr,(s7sp71r1 rutoa' \' l.l.tr.Ml l: dpq : leeqs e'te q Z10-II' E

'186I 'IHd'uolllpfl.{rt',,sJI r€eurT pue sdue-d6,,'pe,l1e,(eD'V rpue>letu€U 'Z

.EOOZ

'plT (d leuorleuJelul oEV rrre51 'uorlrpfl ouZ ',,s1rncJrc pelerEelur Jeeur.L, 'frnqpmoqJr(og'C 'l

:SXOOfl IXSI

'spoqlew luereJJlp ur sregeluo3 1e1tErq ol Eopuy luerueldrul .
'sregeluoC Eoleuy o11u1r8rq SuruErsep "ro3 senbruqcel oql ulr"e-I .

o1 aryr2 oq lll(t+ tuoprus oblt 'ryun aqtlo puo ory tI,,

:seruoclno 3u1ulea1

"sroua^uoc (/v
Eutydrues le^t6 'uorsreluoJ erurJ ol aEe11o1 Eursn JoueluoJ q7y'edf1 edols pnq 'ed,{1 edols
elEutg 'ed,$ uorleunxorddy ollsseccns 'ed,(1 qselg 'suorlecgrceds- s"regeluoJ q1y 's1rnc:rc
plotl pue eldures peeds q8r11 'sregoluoJ V/CI roJ serlclr.^As 'sed,g reppel UZ-U opotr^l luerrnJ
pue epolN e8ellon' ed$ reppel dZ-U 'edd1 .rolsrser pe1q8re16 'suorlecgrceds - srege^uoC V/C
'suorsreluoJe'Wq pIFIO pue Eoleuy:sregeauo3 8o1uuy o1 lulr8Jq pue 1e1prq o1 8o1euy

A TINN

'JJ Joturl Eursn s.T.Id pu€ srol€Jqrlrllnl trJo uElsep er{} rueeT .
'sdure-do Eursn sJotreflrcso uErseq .

ot alqo aq lu/ ruaprys aql ,ryun aqtlo pua aLfl lv
:seruoJlnO 8uluree1

'suorlecrldde sll pue ?E9AdIAI rerldrlpru 6o1euu uorsrcerd qlplnpueq opl1\.

'uorlcelep eseqd pue ;egrldure Eopue 'suorlecrldde '-Ild clqlllouot\ 'seldrcuud Surle;edo 114
'suorlectldde s1r ry (uorleredo elqelsy ?olqelsouolN ) JI rouql ggg :suollgclldde paz.rlelcedg

'suoll€lnull pu€ scqslJolceJ€rlJ ';a33y1 $Iurqcs 'ro1ce1ap Eurssorc oteT'stoleruduroc 'slolereue8
eA€tlA qlool-/v\es pue repEueul 'erenbs 'srolelpcso eEprrq uell$. pu€ UHs os€rld :sJolellrcso

Z-suollecllddV antV-aO

AI-J,INN

'dure-do Eursn srellg pu€ sreueluoc;o Euq"ro,l.r oql puu$Jepufl .
'dure-do Eursn sregrldure luereJJlp ez,{1ern pue uErseq .

ot alqCI aq lllnt ruaprys aqt ,Uun a4tlo pua ary tv
:seuorlno 3u1uree1

';e11g penb-rq seuoqJ-rrro1'esuodse"r
fcuenberg sll pue rellg quolueilng repro prrr{J prre puoces '1srrg 's;e11lJ: olr}c€ 'role4ueregg:rp



'sroueluoc V/q1 pue 0/V uErsop ol senbuqcet snorr?A dpqs 'g
's6CJ J€eulT Eursn sJo1eJqrlrllnl4tr prr€ sJol"flrcso dolerreq 'y

sJegoluoc pu€ sJellg's;ogrldure ezf,lerm pue uErseq 'g
'osuodser dcuonbeg sll pu€ >lmqpeoJ arrrleEeu qtrvr drue-dogo uo4e.redo eql puulsropun 'Z

'suo4eclldde s1r

pue due-do Jo scllslJelc€J€tlc 'scllsuelcereqc Jreql ptre sregrtdnre l€rlueJoJJrp lnoq€ uJeeT 'I

:ot alqo aq lql ruaprys aq! as.tno) srytlo pua ary tV

:sflr troJJ,no trsunoJ



srexeldrllnlu-ep

'srepocuE E ol g

srole;edruoc 's1rnc;rc fi1;ed pue sele8 UO-XS 'sragenuo3 epo3 '(gg1x71)
puu (lglx71) srexeldrlpur 'secr.tep olets oorql '(gVtxVD repocug flrrou4
'(6ttxVD repocoq pnCI '(91x74) s.repoceq :u8gsoq cr3o1 leuolleulquroJ

IIlJINN

'suo4cerlsquJo sle^ol luereJJlp 1e sua1s,(s I€lFIp xeldruoc eql IepoIN .
'(fC11D e8en8uel uollducseq ere^\preH erll rrreeT o

ot alqo aq lilA ruaprys aqt 'Uun aqtto pua aqt tv
:setuoclno Sugurual

'stseqluds uorl€lnurs pue uorsuerurp
erurl 'sluarueleu8rsep T€ror^€qeq 'slueurele uErsep T€rnlcruls :sluouela u81sep TOHA aql

'seffnrpnrl nrrn riermrqrl 'samparorrl prrn EnorllrrnJ 'slrrelsrrnc
pue sedfl'ernlcruls rue:8otd ',rrrog uErseq :e8un8uu1 uopdlJJseq ere^apJuH T11HA erII

II IINN

'sellrueJ crSol luerey3rrp oo€JJolur 011(oq uree-I .
'scllslrelceJ€qc rloql pue sellnueJ lrncJrc pele;8elur p1p1p3o ernlcruls eql puelsrepufl .

or alE2 aq luw ruaprys aql 'tlun aqtlo pua aw ]v
:saruoJlno 3u1uree1

'suorlec grcedg's 3 1s eues XXg t S OIAI J pueXXV L prepu"ts
rlllAl flu€Il1ur€C 'seqrure; crEol ;o uosueduro3 'cr3o1 peldnocrellrurg 'Eurce;re1ur pue crEol

SOI IJ e8e11o,r. rrrol 'Eurceg:relul fJJ/SOIAIJ '(I,I) cr3o1 uorlcelur pele$e1u1'seqnuey (fff)
ct3o1 rolstsu€rl-rolslsuerl 'cr8ol rolsrsu€r1 'crEoi "relodrg :8ugcu;re1ul puv crSo-J rulodrg

'serlrueJ ctEo1 591413'rorneqeq Iecr4cele cnueu,{p SOI IJ'.roneqeq
I€crrlceleel€1s ,,(pee1s soIAIJ 'cr3o1 soIAIJ 'ser1nue3: crEol o1 uorlcnpo4ul :cr3o1 sol IJ

IIINN

'serrorueruJo sedfl luereJJlp lnoqe eopr alrsueqerdruoc e 1eE o1 'g

'slrncrrc crEol lerluenbesluerueldu4 o11(oq pue6Jepun oJ 't
'slrncrrc crEol leuorleurquoc luereJJlp lueureldurr pue uErsep oJ 't

'slool srseqlu.(s pu€ srolelnuns 'srepduoc 'splueurepunJ TOHA uo eEpel,uroq uleE oI .Z

'surels.{s

plFlp Eullueureldurr rog sldecuoc Eurce;relur pue sorTrru€J crEol plrErp ecnpo4ul oJ 'I

:SflAIIJf,fflO flSUITOJ

g-0-0-€f,-d-I-T(g'C'g) relsauos 11 qcel'fl II
VTn11Nf,AITn d (snououotn V) CNIUfl fl NI CNfl .{O gCfl .t.to J

UNdYINYNY AIISUSAINO TYJICOTONHJf,I NUHtrN TY:IUYHY1KYf



fcHA rDr,ry\ crEoT I€}r8rQ Jo

'900(, (lllH 
^\eJCcIN 

(uorlrpg 
puz..'uSlsee

sl€lueu€punc,, (crseureJ^o>Iuo^Z 
pu€ u.Ad.Jog ueqdels't

'9002 'suorlerrlqnd

SA\d 'uorl1pg puZ .,'TOHA Eursn u8rseq ue1s.,(g I?llEl0,, ,.t[ qlod .H solreqJ .Z

L00Z'uoIlIpE qrt'uorlucnpg uosree4'..u8rseq 1ellEIC,,'111a113'C Ieeqcrl{'yq ouey4l srxory 'l

:SgJNflUtrf,flU

'IHd /uopecnpg uosJ€ed 'uorllpg or€ ..oJeurud 
.ICIHA y,, 'relseqg1't '7,

'9002 6ursv uorlecnpa
uosr€ed ,t"4 'uollpg prg ..'secrlcer4 ry seldrcurr4 uErseq l€11816[,, 'fpe1e16 '.{ uqof 'l

:SXOOfl IXf,I

'suorlecrlddu ,(;oureur luereJJlp roJ I IvU pu€ ntrOU esn .
'ru\tu pue nlOUJo serntcoln{cr€ Ielue}q ol{l puelsJepull .

ot alqD aq il!/^ Maprus aW 'tlun aqtlo pua aqt tv

:seruoclno SuJurual

'snnilUq snouorqcufs 'sIN11UC prepuuls pue Eururl'ernlcnrlg prueluJ :str{iyg cluruufq

'shlvgs snouorqcuds 'sruvgs pr€pu"]s pue 8unu1l'ern1cn4g Ierrrelq :str{\ilU rlluls
'suorlucrldde pue Eutur4'seddl lercreruruoc Eurpocep - q7'etn1cruls Ieurelq :strAIOU

A-IINN

'TCIHA Sursn slrncrrc crEol p4uenbas lueureldrul .
'slrncJrc cr8ol lerluenbesluere_Ulp lnoqe e8pel,uoul e;rnbcy .

ot alqo aq illM Mapn$ aqt ,ryun 
aqtto pua aw Iv

. :soruoclng Sururual

'slueurpedrul s6ll pu€ dEolopoqlew u8rsep snouo.rqcu,(g 'sleporu TOHA
rler.Il prre seurqc€u d1ee61 pue eroolll :ntrSCJo ssecord uErseq 'sJI e^oq€ eq] roJ sloporu -ICIHA

's.31 pltErp ctEol lerlusnbes peuorluoru eloqe erll Jo suorlureprsuoc u8rseq'sqTd pue(ggvVL
ptffi V7I*V4) relstEer UF{s '(E9Ixy1) srelunoc 'sdog dtU ry saqclef :u81soq cpol lulluanbeg

AI -JINN

'TCIHA Sursn slrncJrc crEol leuorleurquoc ezf,lerm pue uErseq .
'sllncJlc crEol leuorlemquoc luereJJrpJo uorlelueueldrq eqt pue$repun .

ot alqo aq ruA4 ruapWS aqt ,qun aqtlo pua aW tv
:seruoJlno 8uru.rua1

'sJI e^oqe orp roJ slepotu TCIHA's,31p1r8rp crEol leuo4eurquoc
pauollueru eloqe aIIl Jo suorl€Jeprsuoc uErseq 'sreqdrlpru FuorleurquoJ 'sfITV 'sro1cer1qnsry



'serJoruorrrJo se&tl lueJOJJIp lnoqe sapr e^rsuer{oJdruoc e loc 'g

'slrncJrc orEol Ierluenbes luerusldu4 o1,t\oq pue6Jepun 't
'slrncJrc cr8ol leuo4eurquoc lueJeJJIp lueureldur pue uErseg 'E

'slool srseqluds pu€ srol€lnurs 's.repdruoc'splueurepurg TCIHA uo e8peyvrov1.uleD 'Z

'sruelsfs

plplp Eu4ueueldut .tog sldecuoc Eurceyelq prre serlrureJ crEol lellElp lnoqe ur€e.J 'I

:ot alqo il\/^ ruapnts aql as"moc srytlo pua aw tv

:sil troJJ.oo flsluloc



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (Autonomous) PULIVENDULA 

II B.Tech II Sem (E.C.E)    L – T – P – C  0 – 0 – 3 – 1.5 

ELECTRONIC CIRCUIT ANALYSIS AND DESIGN LAB 

COURSE OBJECTIVES: 

1. To design, simulate and test single and multistage amplifiers. 

2. To verify the effect of feedback on amplifier parameters. 

3. To understand the functioning of oscillator circuits 

4. To design and analyse power amplifiers and tuned amplifiers. 

 

List of Experiments (Any 12 experiments to be done) 

I) Design and Simulation in Simulation Laboratory using any Simulation Software. 

(Minimum of 6 Experiments): 

1. Common Emitter Amplifier 

2. Common Source Amplifier 

3. A Two Stage RC Coupled Amplifier. 

4. Current shunt and Voltage Series Feedback Amplifier 

5. Cascade Amplifier 

6. Wien Bridge Oscillator using Transistors 

7. RC Phase Shift Oscillator using Transistors 

8. Class A Power Amplifier (Transformer less) 

9. Class B Complementary Symmetry Amplifier 

10. High Frequency Common base (BJT) / Common gate (JFET) Amplifier. 

II)  Testing in the Hardware Laboratory (6 Experiments)  

Any Three circuits simulated in Simulation laboratory 

1. Class A Power Amplifier (with transformer load) 

2. Class C Power Amplifier 

3. Single Tuned Voltage Amplifier 

4. Hartley &Colpitt’s Oscillators. 
5. Darlington Pair. 

6. MOSFET  Amplifier 

 

COURSE OUTCOMES:   

 After completion of these laboratory students able to: 
a. Design, simulate and test single and multistage amplifiers. 

b. Verify the effect of feedback on amplifier parameters. 

c. Learn the functioning of oscillator circuits 

d. Design and analyse power amplifiers and tuned amplifiers. 



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (Autonomous) PULIVENDULA 

II B.Tech II Sem (E.C.E)         L – T – P – C  0 – 0 – 2 – 1 

ANALOG COMMUNICATIONS LAB 

COURSE OBJECTIVES: 

1. To gain an understanding on analog modulation and demodulation techniues.  

2. To recognize the importance of pre-emphasis and de-emphasis. 

3. To know the need for diode detector, and AGC.  

4. To understand different pulse modulation and demodulation techniques. 

5. To perform radio receiver measurements like sensitivity, selectivity and fidelity. 

 

List of Experiments: (Any 10 Experiments are to be conducted) 

1. Amplitude Modulation & Demodulation. 

2. AM - DSB SC - Modulation & Demodulation.  

3. Diode Detector.  

4. Pre-emphasis & De-emphasis.  

5. Frequency Modulation & Demodulation.  

6. Automatic Gain Control Circuits. 

7. Verification of Sampling Theorem.  

8. Pulse Amplitude Modulation & Demodulation.  

9. Pulse Width Modulation & Demodulation.  

10. Pulse Position Modulation & Demodulation.  

11. Phased Locked Loop. 

12. Spectral analysis of modulated signals using Spectrum Analyzer. 

13. Radio receiver measurements – sensitivity, selectivity and fidelity. 

 

COURSE OUTCOMES:  

After completion of the course the students will be able to  

1. Gain an understanding on analog modulation and demodulation techniques.  

2. Recognize the importance of pre-emphasis and de-emphasis. 

3. Demonstrate the need for diode detector, and AGC.  

4. Understand different pulse modulation and demodulation techniques. 

5. Measure radio receiver characteristics like sensitivity, selectivity and fidelity. 

 

  



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (Autonomous) PULIVENDULA 

II B.Tech II Sem (E.C.E)      L – T – P – C  0 – 0 – 2 – 1   

INTEGRATED CIRCUITS & APPLICATIONS LAB 

COURSE OBJECTIVES:  

1. To design and analyze various applications of op-amp and waveform generation circuits. 

2. To get exposure to design and analysis of multivibrators and filters. 

3. To get the knowledge about functionality of A/D and D/A converters. 

4. To use computer-aided design tools for development of complex digital logic circuits  

5. To understand the functionality of various Digital ICs. 

 

Part A: Linear IC Applications 

List of Experiments: (any six using Hardware) 

1. Differential Amplifer  (BJT, FET) 

2. Op-Amp applications-Adder, subtractor, comparator, Integrator, differentiator 

3. Study the characteristics of negative feedback amplifier 

4. Design of an Instrumentation amplifier 

5. Monostable and Astable multivibrator using IC 555 Timer 

6. Filter applications – LPF, HPF (First order) 

7. Design of Analog filters (2
nd

 order bandpass filter and Notch filter) 

8. D/A Converters(R-2R Ladder) 

9. A/D Converters (Successive Approximation) 

10. Design of a function generator  

11. Design of a Voltage Controlled Oscillator (VCO) 

12. Design of a Phase Locked Loop (PLL) 

 

Part-B: Digital IC Applications  

List of Experiments: (any six using Software) 

1. Realization of Logic Gates. 

2. 4 to 8 Decoder- 74138. 

3. 8 x 1 Multiplexer-74151 and 2 x 4 De-multiplexer-74155. 

4. 4-Bit Comparator-7485. 

5. D Flip-Flop-7474. 

6. Decade counter-7490. 

7. Shift registers-7495. 



8. Universal shift register – 74194/74195 

9. Priority encoder- 74LS148 

10. ALU Design. 

 

COURSE OUTCOMES: 

After completion of the course the students will be able to  

1. Design and analyze various applications of op-amps and waveform generation circuits. 

2. Get exposure to design and analysis of Multivibrators and filters. 

3. Understand the functionality of A/D and D/A converters. 

4. Use computer-aided design tools for development of digital logic circuits  

5. Learn the functionality of various Digital ICs. 

 

 

 

 

 

 

 














