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JCT COLLEGE OF ENGIEERING AND TECHNOLOGY 

JCT PICHANUR, COIMBATORE 641105 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

Ref.No:ECE/DM/22/04/2022 
Name of the Meeting: Department Meeting 

Venue: Communication Lab Date: 22/04/2022 

Chair Person: 
Prof.Vedha Vinodha.D 

Members present: 
01) Prof.Chandrasekaran .M t 
02) Prof.Renswick.S 
03) Prof.Poornima.R R.Poo 
04)Prof.Babu.K 

05) Prof.Mohanapriya.sr p 

06) Prof.Vinodhini.MUAlw 
07)Prof.Sindhu.A A 

Si. 
No Points Discussed Target Date Responsibility Remarks 

All the Faculties were asked to Enter CIA I marks in ERP 25.04.2022 All staff members 

2 All the Facuties were asked to prepare the files for 1QAC 23.05.2022 All staff members Processing 

All the Class advisors were asked to send the Progress Card report to 
the parents. 

All Class Advisors 

4All the students were asked to come to lab with proper dress code 
with Lab observation 

Lab Handling 
Faculties 

Form No. AC26 Rev.No.01 Elfective Date: 03.02.2016 
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TEOROLOO MECHI CSE GRADE 

MINUTES OF THE MEETING 

Name of the Meeting: Class Committee Meeting Ref. No.:EEE/CCM/ 01/JUNE/2022 

Venue: Lecture Hall -Computer Lab- Date: 10/06/2022 

Members Present: 

Faculty: 
Dr.K.Geetha (HOD/Prof.), Umar Muktar S (AP/EEE), Mr.D.Nagarajan (AP/EEE),,Mr.P.Sam Jasper (AP/EEE), 
Mr. T Senthil Prabhu (AP/s&H), Ms. A Kavyalakshmi (AP/EEE), Mrs. Angel Joseph (AP/EEE). 

Students: 
Abdul Kareem Ansari, Chottu Kumar, Dikul, G Manasa, B Saravanan, M Srikanth. 

Corrective steps/ 
Suggestion 

Name of the S. No. 
Observations from the students Faculty 

1 Numerical Methods Senthil Prabhu To practice more 

unsolved sums. 5 Units has completed 
Teaching is good and easy to 
understand 

Electrical Machines II DNagarajan 
5 Unit has completed 
Students are Comfortable with the 

subject 
Study materials & 5 Yrs question bank 

are given 
Transmission and Distribution A Kavyalakshmi 

5 Units has been completed. 
Able to understand the subject. 

Study materials & 5 Yrs question bank 
are provided. 

4 Measurement and Instrumentation P Sam Jasper 

5 Units has been completed 
Easy to understand the subject. 

Question bank and answers are given. 

Linear Integrated Circuits and Applications Angel Joseph 
5 Units completed 

Good tcaching and casy to understand 

Study materials & 5Yrs QB are given 
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6 Control System S Umar Muktar To practice more 
5 Units completed. 

problems. 
Problems along with solutions & 5 Yrs 
Question bank are given. 

Easy to understand. 

Electrical Machines I Laboratory D Nagarajan Follow Lab rules and 
.Lab experiments 4 completed. regulation. 

Students are instructed to write records 
note. Extra Lab classes are 

scheduled. 

8 Linear Integrated Circuits Applications Angel Joseph Follow Lab rules and 

Laboratory regulation. 
Lab experiments 2 completed. Extra Lab classes are 

Students are instructed to write records scheduled. 
note. 

9 General Instructions to the students Class Mentors Ensure students 

HOD instructed the students to be attendance and 

punctual to the regular classes. punctuality. 
HOD instructed the students to come in 
proper dress code. 

HOD instructed the students to make 
compulsory attendance for model exams. 

HoD discussed points on appearing for 

semester examination. 

10 General Request by Students Class Mentors 

Nil 

Copy to: Prepared By Ms. A Kavyalakshmi 

Dr.K.Geetha Principal. 
All staff members of EEE Department 

3 Approved By 
4 

Date 10.06.2022 

Page No. 2 of 2 
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nrlng 
4 Courses 

PCE I EEE 
MECHICSE CRADE 

* 

COURSE FILE INDEX 

Academic Year: oOAl- 2 2 
Course Code & Title: M A 84 02 PaT 

Year/Semester: L (jU 
Branch: Co mPute r Scieno Eng9 

SIGNATURE 
SUBMISSION 

DATE 
SL. 
No 

CONTENTS FACULTY| HOD 

Vision & Mission of Institute and Department 
1. 

PEOs, Ps, PSOs lo3 [a 2 R{ . 

losla2 |R:&t 
1 (22 |R 
03 22 R. 

3. Time Table of the Faculty 

Student Name List 

5. Syllabus 
6. Course Information Sheet 

Lesson Plan 

Iba 22 
l22 R: 

IIlo5 1a2| R: | 

8. Course materials 

9. Question Bank 

Previous Question Papers with sampleanswer 
10. 

key 
CIA - I 

Question Paper with answer key 18 o413A R 11. 

12. Answer Scripts (Best, Average, Poor) 

5 los laozaR 51 
CIA II 

13. Result Analysis 

19lo5 2o32 R. 
2 los 2022 

14. Question Paper with answer key 

15. Answer Seripts (Best, Average, Poor) 

16. Result Analysis 
CIA - III 

. 17. Question Paper with answer key 

Answer Scripts (Best, Average, Poor) 
19. Result Analysis 

18. 

MODEL EXAMINATION 

3 20d . 
Ilos l2o2 R 
22 leb lao22R 

20. Question Paper with answer key 

21. Answer Scripts (Best, Average, Poor) 

22. Result Analysis 

23. Assignment questions 

Assignment marks with sample assignments lobl 22|R* I 24. 
25. Tutorial questions (with sample sheets) ylobl2o21 R 

o8lo+o R: 
Current End Semester Examination (ESE) 26. 

Question Paper with feedback 
27. Course Outcome Assessment 

. A STAFF IN-CHARGE 
HOD 

For No: AC°28 



JCT 
JCT Cllege of Engineering and Technology 

Coimbatore 641 105 
CLASS TIME TABLE 

ACCTEOIro 
Engineering 
4 Course 
PCE IEEE 

MECHICSE Grade 

NBR VAAC 
A' 

Department of Electronics and communication Engineering 
(WITH EFFECT FROM 09.12.2019) 

Faculty Name: R.SRIKUMAR Academic Year: 2021-22 Semester: Even 
VI VII VIII 

Period/Time I II III 

Day 9.10-10.00 10.00-10.45 02.05-02.50 O2.50-03.35 03.35-04.20 11.00-11.45 11.45-12.30 
PQT 

II-CSE 

01.20-02.05 

Mon 

PQT 
II-CSE Tue 

PQT 
II-CSE Wed 

POT 
II-CSE 

PQT 
II-CSE Thu 

PQT 
II-CSE Fri 

Sat 

Practical Practical S.No Subject/Work Head Theory Tutorial Total In-charge Assisting emnar| T 8& POthers 

MA8402-PROBABILTY AND QUEUEING THEORY 
II CSE 

1. 6 

HOD 

Form No: ACO3b Rev.No. 02 Effective Date: 20-06-2019 



4/21/2022 JCT College of Engineering and Technology 
11:33.07 Plchanur,Colmbatore 641 105 Ph: 0422-2636900o 

I B.E. Computer Science and Englneorlng - B 2021 2022 

S.No Register No 
Student Name 

YASHVINDRA KUMAR 
2 720920104001 AJAY KUMAR SAHNI 

3 720920104003 ALISHA KHANAM 

720920104007 ANKIT KUMAR PADIT 

5 720920104010 ARSHI KHANAM 

720920104013 AZHARUDDIN ANSARI 
7 720920104015 DEEPAK KUMAR 

8 720920104016 DEVESH KUMAR 

720920104020 KAMLESH KUMAR GUPTA 

10 720920104025 KRISHNA KUMAR 

11 720920104030 MD AJBULLAH MANSURI 

12 720920104031 MD JUNED ALAM 

13 720920104032 MD KHALID 

14 720020104033 MD SAMAR ATIB 

15 720920104034 MD SAQUIB ANSARI 

16 720920104035 MD SARVAR 

17 720920104036 MINHAJ AKRAM 

18 720920104039 MD IFHAMULLAH 

19 720920104041 MUSKAN KUMARI 

20 720920104045 NIRAJ PANDIT 

21 720920104046 NISHU KUMAR PANDEY 

22 720920104047 NITESH KUMAR THAKUR 

23 720920104o50 PARDHUMAN KUMAR 
24 720920104051 

PARVEJ ANSARI 
25 720920104053 

PRATIK KUMAR JHA 

26 720920104055 
PRIYA KUMARI 

27 720920104056 RAHUL KUMAR CHAUHAN 
28 720920104057 RAHUL KUMAR SHARMA 
29 720920104058 

RAJA BABU 



S.No Regater No Student Mame 

30 720920104059 RAJNAHDHAN KUMAR 

31 720920104062 RANA PRATAP RAD 

32 720920104084 RANJEET KUMAR THAKJR 

33 720920104065 RANUIT KUMAR YADAV 

4 72092010406e6 RAVI KUAMR 

35 720820104067 RAVIRANJAN KUMAR 

36 720920104068 RITESH KUMAR DUBEY 

37 720920104069 ROHIT KUMAR 

38 720920104070 ROHIT YAD 

39 720920104076 SUMIT KUMAR 

40 7209201040r7 sUNIL KUMAR 

41 720920104082 VIKRAM KUMAR 

72082010404 
VISHAL KUMAR CHAUHAN 

42 

7209201040e3 
VIVEK KUMAR 

43 
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MA8402 PROBABILITY AND QUEUING THEORY 

4 004 

OBJECTIVES: 

To provide necessary basic concepts in probability and random processes for applications such 

as random signals, linear systems in communication engineering 
To understand the basic concepts of probability, one and two dimensional random variables and 

to introduce some standard distributions applicable to engineering which can describe real life 

phenomenon. 
To understand the basic concepts of random processes which are widely used in IT fields. 

To understand the concept of queueing models and apply in engineering. 

To understand the significance of advanced queueing models. 

To provide the required mathematical support in real life problems and develop probabilistic 
models which can be used in several areas of science and engineering. 

12 
UNITI PROBABILITY AND RANDOM VARIABLES 

Probability- Axioms of probability - Conditional probability- Baye's theorem - Discrete and 

continuous random variables- Moments - Moment generating functions - Binomial, Poisson, 

Geometric, Uniform, Exponential and Normal distributions. 

UNIT I1 TWO-DIMENSIONAL RANDOM VARIABLES 12 

Joint distributions Marginal and conditional distributions Covariance Correlation and linear 

regression - Transformation of random variables - Centrul limit theorem (for independent and 

identically distributed randon varíiables). 

UNIT II RANDOM PROCESSESs 12 

Classification - Slationary process- Markov process- Poisson process- Diserele puraneler Mau hon 

chain Chapman Kolmogorov equations I.initing distributions. 
UNIT IV QUEUEING; MODELS 12 

Markovian queues Birnh and death processes Single and multiple server queueing modes 

Litule's formula- (ueues with finite waiting rooms (Jueues with imputienl customets Halkmg 

and reneging 

UNIT V ADVANCED QUEUEING MODELs 12 

Finite ource models- M/Gi/l queve Pollaczek Khinchin formula- M/D/I and M/1.Kl as npe ta 

cases Series queues ()pen Jackwon networks. 

TOTAL: 60 PERIOD 



OUTCOMES: 
Upon successful completion of the course, students should be able to: 

Understund the fundanmental knowledge of the concepts of probability and have knowledge 

of standard distributions which can describe real life phenomenon. 

Understand the basic concepts of one and two dimensional random variables and apply in 

engineering applications. 

Apply the concept of random processes in engineering disciplines.. Acquire skills in 

analyzing queueing models. 

Undersand and characterize phenomenon which evolve with respect to time in a 

probabilistic manner. 

TEXTBOOKS: 
1.Gross, D., Shortle, J.F, Thompson, J.M and Harris. C.M.,-Fundamentals of Queveing Theory" 

Wiley Student 4th Edition, 2014. 

2. Ibe, 0C,-Fundamentals of Applied Probability and Random Processes", Elsevier, Ist Indian 

Reprint, 2007 

REPERENCES: 

Hwei Hu, "Schaum's Outline of Theory und Problems of Probnbility, Rundom Variables and 

Random Proxewes, Tata Mcliruw Hill dilion, New 1Delhi, 2004. 

2. Taha, 1 A, "Operatims Reeurch", 9nhi Padjition, Peursnn Undia l'ducation Services, Delhi, 2016 

3. Trivedi, KS, "Probability wnd Stutistics with Relinbility, Queueing md C'omputer Scienee 

Applicalwms", 2nd ditum, John Wiley mnd Somn, 202. 

4Yutes, K.D andd (ioxdman. D. J, "Prubalbility und Siuchuntie Processes", 2nd lidition, Wile 

Indra Pt. I1d, Hangalore, 2012 
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cOURSE INFORMATION SHEET 

DEPARTMENT COMPUTER SCIENCE AND PROGRAMME : B.E ( CSE ) 

ENGINEERING 

cOURSE: PROBABILITY AND QUEUING THEORY SEMESTER: V CREDITS: 4 

COURSE TYPE: EORE/ELEGTVEE 

| BREADTH/SaH 
COURSE CODE: MA8402/ C209 

REGULATION: R2017 

COURSE AREA/ DOMAIN: SCIENCE CONTACT HOURS: 5 hours/Week 

cORRESPONDING LAB COURSE CODE(IF ANY): |LAB coURSE NAME (IF ANY): NIL 

NIL 

SYLLABUS: 

DETAILS HOURS UNIT 

RANDOM VARIABLESS 

Probability Axloms of probablity - Conditlonal probablilty Baye'ss 
theorem Discrete and continuOus random variables - Moments 
Moment generating functions - BInomlal, Polsson, Geometric, Uniform, 

Exponentlal and Normal distributions. 

12 
I 

TWO DIMENSIONAL RANDOM VARIABLES 

Jolnt distributions Marginal and conditlonal dlstributlons Covarlance 
II Correlation and Linear regression - Transformatlon of random varlables 

12 

Central limit theoremn. 
RANDOM PROCESSES 

Classification - Stationary procesS - Markov process - Polsson process 

Discrete parameter Markov chaln - Chapman Kolmogorov equations -

LimIting distributlons. 

12 

QUEUEING MODELS 
Markovlan queues Birth and Death processes - Single and multiple server 12 

IV queueing models -LIttle's formula Queues with finlte walting rooms 

Queues with Impatient customers: Balking and reneging 
ADVANCED QUEUEING MODELS 12 

Finite source models M/G/1 queue Pollaczek Khinchin formula M/D/1 
and M/EK/1 as special cases-Series queues Open Jackson networks, 

TOTAL HOURS 60 Periods 
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TEXT/REFERENCE BooKs: 

T/R AUTHORs/ BOOK TITLE / PUBLICATION 

Ibe. 0.C., "Fundamentals of Applied Probability and Random Processes", Elsevier, 1st 

T 
Indian Reprint, 2007. 

Gross. D, and Harris. C.M., "Fundamentals of Queueing Theory", Wiley Student edition, 

T 
2004. 

Robertazzi, "Computer Networks and Systems: Queueing Theory and performance 
R 

evaluation", Springer, 3rd Edition, 2006. 

R Taha. H.A., "Operations Research", Pearson Education, Asia, 8th Edition, 2007. 

Trivedi.K.S., "Probability and Statistics with Reliability, Queueing and Computer Science 

R 
Applications", John wiley and Sons ,2nd Edition, 2002. 

Hwei Hsu, "Schaum's Outline of Theory and Problems of Probability, Random Variables 

R 
and Random Processes", Tata McGraw Hill Edition, New Delhi, 2004. 

Yates. R.D. and Goodman. D. ., "Probability and Stochastic Processes", Wiley India Pvt. 

R 
Ltd., Bangalore, 2nd Edition, 2012. 

cOURSE PRE-REQUISITES: 

DESCRIPTION SEM 
C.CODE cOURSE NAME 

To understanding the concepts of logical, basic 

concepts of graph theory, application of 

algebralc structures, lattices and Boolean 
III 

MA8351 DISCRETE MATHEMATICS 
algebra, Basic terminologles used in computer 

science courses and appllcations of ideas to 

solve practlcal problems. 

The subject helps the students to develop the 

fundamentals and baslc concepts in Matrlx, 

vector calculus, Laplace transform, analytlc 

MA8251 MATHEMATICS II function and complex functions. Students will II 

be able to solve problems related to 

engineering applications by using these 

techniques. 

This course equips students to have basic 
MA8151 MATHEMATICS - I 

knowledge and understanding in one fields of 
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materials, integral and differential calculus. 

COURSE OBJECTIVES: 

To provide necessary basic concepts in probability and random processes for applications 

such as random signals, linear systems in communication engineering. 

To understand the basic concepts of probability, one and two dimensional random variables 

and to introduce some standard distributions applicable to engineering which can describe 

real life phenomenon. 

To understand the basic concepts of random processes which are widely used in IT fields. 

3 

4 To understand the concept of queueing models and apply in engineering. 

To understand the significance of advanced queuelng models. To provide the required 

mathematical support in real life problems and developP probabilistic models which can be 

5 
used in several areas of science and engineering. 

cOURSE OUTCOMES: 

Blooms PO(1..12) PSO(1..2) 
DESCRIPTION 

S.NO. Taxonomy MAPPING MAPPING 
Level 

Understand Have a well founded knowledge of 

(level 2) 
Analyze 

(level 4) 
Understand Acquire skills In handling sltuations 

(level 2) 
Analyze 

(level 4) 
Knowledge 
(level 1) 
Analyze 
(level 4) 

Knowledge Be exposed to baslc characteristic 
(level 1) 

standard distributions which can PO1,P02 PSO1 
C209.1 describe real life phenomena. 

nvolving more 
than one random varlable and 

functions of random varlables. 
Understand and characterize 
phenomena which evolve with respect 
to time in a 
Probablistic manner. 

PO1,PO2 PSO1 C209.2 

C209.3 PO1,PO2 PSO1 

c209.4 features of a queuing system and 
PO1,PO2 PSO1 acquire skls In analyzing queulng 

models. 
Apply 

level 3) 
Knowledge| Acquire skls in analyzing queuing 
(level 1) C209.5 models. 

PO1,PO2 PSO1 Apply 
(level 3) 

COURSE OVERALL PO /PSO MAPPING: 1,2/1 
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COs VS P0s/PSOs MAPPING JUSTIFICATION: 

LEVEL OF 
JUSTIFICATION S.NO PO /PSO MAPPED MAP MAPPING 

Ability to solve the problems on continuouss 
discrete random variables and distributions in PO1 2 

engineering. 
Ability to have knowledge to analyze the 

distribution problems. 
Able to solve random variable problems in 

competitive examination 
Able to gain knowledge about joint distribution, 

covarlance and regression in engineering 
Understand to analyze the joint distribution, 
covariance problems. 

C209.1 
PO2 2 

PSO1 1 

PO1 2 

C209.2 
PO2 2 

Able to use Two dimenslonal random variable PSO1 
related problems In competitive examination 
Able to gain knowledge about random process i PO1 2 
engineering. 
Understand to solve the random process problems 

C209.3 PO2 2 

Have ablity to solve problems related to random process ln competitive exam. 

Understand how to use queueing theory model ond Its solutlons to solve engineering problens Ability to Analyze the queuelng theory problen 

PSO1 

PO1 

C209.4 
PO2 

Have ablity to solve problems related to queurng models In competitive exann 
Can understand to solve the 

PSO1 

PO1 
Seues u°uees problems in engineering 

Understand to analyze tUie prollernns on enes 

C2095 
PO2 

queues 
To gain knowledge to apply advan ed quruit nodel problems In competitive exann 

PSO1 

GAPES IN THE SYLLABUS TO MEET INDUSTRY/PROFESSION REQUIREMENTS, POs & 
PSOs: 

S.NO. 
DESCRIPTION 

PROPOSED ACTIONS Appluatons of rendom variables in computer sience 
Assiyn1e 

ergneer ng 
Applxations of 
oTmputer ente engineernng 

two diensiornel random variables n 

Appluatuors of rarndom proess in umputer lene 
Agrtii 
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englneerlng 

Applicatlons of queulng models 

engineering9 

In computer science 
Seminar 

Appllcations of advanced queuing models in computer 
5 sclence englneering 

Assignment 

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY VISIT/GUEST 

LECTURER/NPTEL ETC 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Applications of random varlables 

2 Applications of two dimensional random variables 

Applications of Random Process 

Applications of Queuelng Theory 

Applications of advanced queuing models 

WEB SOURCE REFERENCES: 

https://nptel.ac.in/courses/112106131/30 

https://www.youtube.com/watch?v=r1sLCDA-kNY 

https://www.youtube.com/watch?v=xGkpXk-AnWU 

httos://www.youtube.com/watch?v=483pMWULOc&lIst= PLhiZmDUXdGtpxUTRTW10v2yuQf 
pf-85N 
https://www.cse.msU.edu/»cse808/note/lecture5.ppt 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CCHALK & TALK DSTUD. ASsIGNMENT WEB RESOURCES ONPTEL/OTHERS 

O LCD/SMART BOARDs D STUD. SEMINARS O ADD-ON COURSES | O WEBNIARS 

ASSESSMENT METHODOLOGIES-DIRECT 

UNIV. ASSIGNMENTS O STUD. SEMINARS TESTS/MODEL EXAMS 
EXAMINATION 

O MINI/MAOR O STUD. LAB PRACTICES O STUD. VIVA O CERTIFICATIONS PROJECTS 

O ADD-ON COURSES OTHERS 
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ASSESSMENT METHODoLOGIES-INDIRECT 

ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) 
OSTUDENT FEEDBACK ON FACULTY (TWICE 

O ASSESSMENT OF MINI/MAJOR PROJECTS BY 

EXT. EXPERTS 
O OTHERS 

INNOVATIONS IN TEACHING/LEARNING/EVALUATION PROCESSES: 

1 Technical Quiz and nptel assignment questions will be discussed. 

2. Will be showed NPTEL vldeos. 

3. WIll be identifying the slow learner students based on performance in test and conduct special 

Coaching class for weak students. 

Prepared by 
(Faculty) 

Approved by 
(HOD) 

S 
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LESSON PLAN 

Academic Year 2021-22 
Department :CSE Faculty Name : R.SRIKUMAR 

Semester No IV 
Subject Code MA8402 

Branch and Year: BE-CSE & II Year 
Subject Title : PROBABILuUTY AND QUEUING THEORY 

Lecture 
Topic Reference Teaching Aids No. 

UNIT:I-PROBABILITY AND RANDOM VARIABLES5 
Probability -Axioms of Probability-

T2,R1 CHALK& BOARD 
1. 

Conditional Probability 
2. Baye's Theorem Problems T2,R1 CHALK & BOARD 

Discrete and continuous Random Varlable T2,R1 3. 
CHALK& BOARD Problems 

Moments,Moment Generating Function T2,R1 
CHALK& BOARD Problems 

Problems based on Baye,s 

5. Theorem, Dscrete and contlnuous varlables, T2,R1 CHALK & BOARD 
MGF 
Banornial Dstnbution- MGF, Mean &Varlance T2,F 

CHALK& BOARD Problems 

Poiswn Dstnbution MGF, Mean & Varlance T2,RI 
CHALK& BOARD Prolerns 

Geometnc Distnbutiorn MG, Mean B Varlanc 12,R1 
Problerns CHALK & BOARI 

Problesns based on , Binomial, Poisson, 
( etrir strthytt 
Jnitorn, Exponential Distribution MGr, Mean 

T2,R1 CHALK & BOAR 

T2,RI 
CHALK & BOART Veriare Problerns 

Normal tustributon MG, Menn &Varlance 12,1 
Problets 

1 Probletns based Unuforn, E apunentlal Normel 1,1 
HAI tiA tnstitnsttr 

1 CBS 1: Applications of randorn variables 
UNIT:II-TWO DIMENSIONAL RANDOM VARIABLES 

Joit otributys Maryina) dist ritbutons 4 
T,4 CHALà HOA." Dicrete tase Probirms 

Jot Distrtutyrs Marqnal dstributions 
Lortunuous tase Problen, 

ufmlitai distribut ion 
1,4 H A Direte ( ttinns Probless 



Problems besed on Mergina 
17. 

CHAA SBOAn. 

and Condtonal distnbubos 

TR4 
18. Covarnance Problems 

T2 R4 CMAL S BOA 
19. Correlabon Discrete deta case probems 

Correlation Continuous drstnbubon cse 
72 R4 MAL A A 

20. 
problems 

T2,R tProblems based on Covanence 
21. 

HAI & BOAK!. 

and Comeletton. 
T2R4 CHALN& 80A! 

22. Unear Regression Problems 

2,R4 CHALSBOAR 
23. Transformation of Random Vanables Problems 

T2,R4 CHALK&BOARU 

24. Centrel Umit Theorem Problems 

T2,R4 Problems based on Regression, Transtormatuon 
CHALX &8OAPU 

25. Random Varlables, Centr 

Umit Theorem. 
E2 CHALK & BOARD 

CBS 2: Applications of two dimensional 
26. 

random variables 
UNIT: I - RANDOM PROCESSES 

CHALK &0ARD Definition of Random processes and 
T2,R2,R4 27. Classification of Random process 

Stationary Process Wide sense stadionary 12,R2,R44 CHALK& BOAPD 
28. Process Problems. 

T2,R2,R4 CHALK & BOARD 
29. Strict sense stationary process Problems 

Problems based Stationary T2,R2,R4 CHALK & BOARD 

30. 
Process. 

Markov Process Problems on Markov chain | T2,R2,R4 CHALK & BOARD 
31. 

Transition Probability Natrx (tpm) Problems T2,R2,R4 | CHALK & BOARD 32. 

33. Limiting distribution or long run Prodlems T2,R2,R4 CHALK&B0ARD 

Problems based Markov Process. T2,R2,R4 CHALK& BOARD 34. 

Problems on Poisson Process T2,R2,R4 CHALK &B0ARD 
35. 

Chapman Kolmogorov equations T2,R2,R4CHALK& &BOARD 36. 

Umiting distributions. T2,R2,R4 CHALK & BOARD 37. 

:Problems based Poisson Process 

38 
T2,R2,R4 CHALK & BOARD 

and Umiting distributions. 

39. CBS 3: Applications of Random Process E3 CHALK & 8OARD 

UNIT: V-QUEUEING MODELS 
40. Morovian Queues T1, R3 CHALK & BOARD 

41. Blrth and death process and Litte formula T1, R3 CHALK & BOARD 

single server queue with infinite capacity T1, R3 CHALK & BOARD 42. 
problems 

43. Problems based Birth and death T1, R3 CHALK &BOARD 
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Process, slngle server queue with Infinlte 

Capacity. 
Single senver queue with finite capacity T1, R3 CHALK&BOARD 

44. 
problems 
multi server queue with Infinite capacity T1, R3 CHALK & BOARD 

45. 
problems 

Multi server queue wlth finite capacity T1, R3 CHALK& BOARD 
46 

problems. 
Problems based on Single server T1, R3 CHALK & BOARD 

47. queue with finite capacity, Multi server queue 
infinite and finite capacity. 

48. Queues with finite waiting rooms T1, R3 CHALK& B0ARD 

49. Queues with impatlent customers problems T1, R3 CHALK& BOARD 
50. Balking and reneging.problems T1, R3 CHALK& BOARD 

Tutorlal 3: Problems based on Queues wlth Im 
51. 

T1, R3 CHALK &BOARD 
customers, Balking and reneging. 

52. CBS 4: Appllcations of Queulng Theory E4 CHALK&BOARD 

UNIT: V -ADVANCED QUEUEING MODELS 
T1,R2 53 CHALK & BOARD M/G/1 queue problems. 

P-K formula derlvatlon. 54 T1,R2 CHALK &B0ARD 

55. P-K formula problems T1,R2 CHALK & BOARD 

Problems based on M/G/1 queue, 
P-K formula 
M/D/1 and M/EK/1 speclal cases derlvatlons. 

T1,R2 CHALK & BOARD 56 

57. T1,R2 CHALK &B0ARD 

58. M/O/1 speclal cases problems TI,R2 CHALK& BOARD 
59. M/EK/1 8s spedial cases Problems T1,R2 CHALK &BOARD 

T1,R2 CHALK&BOARI 
Problems based on M/D/1 and 

M/EK/1 specdal cases Problems. 60. 

61 Serles queues problems T1,R2 CHALK &BOARD 
62. Open Jackson networks derlvations T1,R2 CHALK & BOARD 

63. T1,R2 CHAIK &B0ARD Open Jackson networks probierns 

Problerns based on Series queues, 
Open Jackson networks problems 

T1,R2 CHALK &BOARI) 
64 

65. CBS 5: Applications of advanced queung model ES CHAIK &BOARI 

TEXT BOOKS: 
Gross, D, Shortle, J.F, Thompson, JM und lHarris. C.M, -Fundamentals of Queue n 

Theury", Wiley Student 4th Edition, 2014 
2 lbe, 0C.,-Fundamentals of Applied Probubility and Rundom Proceses". sev ict ist lad 

Reprint, 2007 
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DEPARTMENT OF SCIENCE AND HUMANITIES (MATHEMATICS) 

MA 8402-PROBABILITY AND QUEUEING THEORY 

QUESTION BANK FOR UNIT 1 to5 

PARTB 

UNITI 

1. The probability function of a r.v is given below, find k, P(X<6), P(0<X<5). 

IfP¢X <k)>1/2, find the minimum value of k and determine the distribution function of 

X. 
O1 23 4 56 7 
Ok 2k2k 3k K|2k 7kk PX)_ 

2. A random variable X has the following probability disreibution 

X 0l 2 3 4 S 67 8 

a 3a Sa 7a 9a lla 13a 15a 17a 
Px 

Find (a ) Find P(X 3).P(X 23).P(0 *X43) 

ii) What is the smallest value of a for which P (X S x)>0.5 
iv) cdf 

3. Find the MGF, mean and variance of Uniform distribution. 

4. Find MGF, mean and variance of Binomial distribution. 

5. Find the MGF of Geometric distribution and hence find mean and variance 

6. State and prove the memory less property of Geometric distribution. 

7. State and prove memory less property of exponential distribution. 

8. Arvhas the p.d.f. fx) = kx'e", X>0. Find the r" moment ofX. Hence 
O 

find the mean and varniance. 

9. Find the MGF of fx)= 2,x0 and hence find mean and variance 
10. A random variable X has the probability function P() = z = 1,2,3,..Find the MGF, 

mean and variance. Find also P(X is even), P(X2 5), P CX is divisible by 3). 
11. Six dice are thrown 729 times. How many times do you expect at least 3 dice to show a 5 

6? 
12. If is known that the probability of an item produced by a certain machine will be 

defective is 5%. If the produced items are sent to the market in packets of 20. Find the 
number of packets containing, () At least 2 defective items. (i) At most 2 defective items 
in a consigament of 1000 packets using Poisson distribution. 

or 
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13A lie is vaat until o appear. What is the prubability that 

times 
14. A mndom variadle N has a unitim distribution over the interval (3,3 ). 

Fnd PiX 

it must bo cast more than 5 

15, The weekly wages ot 1000 mukmen aro nomally distributed armund a mean of Rs 70 wn 

4SD of' R» 5, Ratdnmate the numbor af workers whoso weekly 
) between Ra 69 and Ra 72 (i) Loss than Ra 69 (i) Moro than Rs 72. 

Wages will bo 

UNITII 

16. The jont donsity fhnetion of X and Y is 
fe-y),0aKyan 

fxy)o,otherwlse Fnd (P<),0) PCX*Y<I). 
17. Tho jotnt prubability funotion (X,Y) ia glven by 

PMX,Y)=k(Bx*2y) x-0,1,2 and y 1,2,3 
U Hnd tho probability distribution 

() Fad all vondltional probability dlstrlbution 
18. A Tho two dimanstonal random variablo (x,y) has joint 

Arm X and Y indopendent. 

probablity mas Aunotion f(x, )= 0,1,2,y = 0,1,2 Find 

the conditional distributton of Y givenX 
(i) tho conditional distrlbution of X glvan Y. 

19. The jolnt probability density lunotion of the two dimensional random variable (X,Y) is 
x,y) -Y, 0*S1, 0Sysi 
covariance betweon X and Y. Also find Pky 

20.1f X and Y are indopendent random varalbles cach normally distributed with mean zero and varlance a*, find the density function of R = vX2+Y and 0 = tan1). 21, Check whather X and Y are independent. (i)Two random variable X and Y are related as Y 4X+9. Find the corrolation coeflloient batween X and Y. 22. Find the two lines of regression for the following data. X150 152 155 157 | 160 161 164 166 Y 154 156 158 159 160 162 161 164 23. A random sample of sizo 100 is taken from a population whose 60 and varlanco is 400. Using CLT, with what probability can that the mean of tho sample wll not dliffor from u» 60 by more than 4. 24. Let XX2.XX bo polson variates with mean is 2. Flind P(20 s S, s160) 

otherwlse Flnd Var(x), Var(Y) and also the 

mean is 
We assert 
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UNIT I1I 

25. The process {X(t)} whose probability distribution under cerlain 
( (a) n 1,2,3, Show 

Onition is given by P[X() = nl=l+atyi T 1,4,3, . 

n=0 
1+at that it is not stationary. 

26. Show that the random process X0=A cos (wt +0) is wide sense stationary if A and w 
are constant and 0 is uniformly distributed random variable in (0, 2r). 27. Show that process x()= Acos(ot +0) where A , o are constants and 6 is unifomly 
distributed in (-7,7) is WSS process. 

28. Let the two random process X() and Y() be defined as X() = A cos wt +B sin wt, 
Y) =B c0s wt- A sin wt where A and B are random variables and w is a constant. IfA 
and B are uncorrelated random variable with zero mean and equal variance prove that 
X() and Y() are jointly WSS. 

29. Three girls throwing a ball to each other. GI always through the ball G2. G2 always 
through the ball G3. But G3 is just like through the ball G2 as G1. Prove that the process 
is Markov. Find the transition matrix and classify the states. 

30. A man goes to his office by car (or) train every day. He never goes 2 days is go by train 
but if he drive one day then the next day he just like to go by car again as he is to travel 
by train. Now suppose that on the first day of the week, the man tossed a fair dice and 
went by a car to work if and only if a "6" appeared. Find () the probability that he went 
by train on the third day and. (i) the probability that he went by car to work in a long run. 

31. The transition probability matrix ofa Markov chain {Xa), three states 1,2 and 3 is 
0.2 0.3 0.5 

0.6 0.3 and the distribution is p = (0.5,0.3,0.2). Find P-0.1 
Lo.4 0.3 0.3J 

P{X =2} 
P(X 3, X22,XF1,X=3). (i) 

32. Prove that the difference of two independent Poisson Processes is not a Poisson Process. 
33. The sum of two independent Poisson processes is a Poisson process. 

C 

UNIT IV 

34. Customer arive at a one man barbershop according to a Poisson processes with mean 
inter arrival time of 12 minutes. customer spends an average of 10 minutes in the barber's chair. a) Find the expected no of customers in the barber shop and in the queuc. b) How much time can a custormer expected to spend in the barbershop? c) What are the average time customers spend in the queue? d) What is the probability that more than 3 customers are in the system? 

35. Automatic car wash facility operales with only one bay. Cars arrive according to a Poisson distribution with a mean of 4 cars per hour and may wait in the facility's parking 
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lot ir the bay is busy. Tho parking lot ls laryo onough to ucvonumudalo any iuvoe vd 

cars. f tho sorvioo timo lor nll cnrs ls constant nd oqual to 10 mlnutos, ilolotnilno 

J0. A super markot has a singlo cashlor. During tho ponk hours, OuNtomora NTTVO Nt a l 
20 customors per hour. Tho nvorago numbor of cuRtomors thut enn bo prooNNONd DoY The 

cashler is 24 por hour. Find () tho avorngo numbor of cunloier ln tho quouo (l0) thu 

averago numbor of oustomors In tho aystom (lt) tho avorago tlno u vuatonior uolia n 

tho syslem and in the quouo. 
37. Thero are 3 typists in an ofMco. Ench typlst can typo an averngo of'6 lotlorw jIer lonr, tt 

letters arlvo for being typed at the rato of 15 lotlers por hour, 
() What fractlon of tho timo nll tho typlals will bo buny? 
GI) What is the uverago numbor of lottors waltlug to bo tyul'? 

(ii) What is tho averago timo n lottor haa to apond for waltlng ad for 

belng typed7 
(iv) What is the probabllty that u lotter wll tnko longorthun 20 mh. 

waiting to be typed und bolng typod? 

38. A tax consulting fim hus threo countors in lts oflc to rocolvo pooplo wlo lnvo 
problems conceming tholr Incomo and sales taxos, On tho arrlvul 48 pornona nrrlvo lu nn 
8 hours day. Each tax advisor spond 15 minutes on tho uvorngo on un arrlvnl. IW tho 
arrivals are Poisson distribuled and servlco tinvos nro oxponontinlly dllbtrlbuted. PInd 
(a) Average no of customor in tho systom. 
(6) Average no of customor wulting to bo sorveul. 
(c) Average time custonmers spend In tho syslom, 

(d) Average waiting time for a cuslomer. 

C)Probability that a cuslomer has to walt befora ho goln sorvlou, 
39 Consider a single scervor queuclng system with Polsnon lnput, oxponontlul orvleo tleH. 

Suppose the mean arrival rate ls 3 calling unlts por lhour, tho expoctodl norvle tino ln 
0.25 hours and the maxinmum permiaslblo numbor ollng unlts In tho wyøte1 Ia lWo, 
Find the steady stato probablity distrlbutlon of tho numbor of cnling umlta io tho 
system and the expecled number of clling unlts In tho nystenm. 

40. Patient arlves at a clínic having ølngle doctor nccording to a Polon dintribautlon l u ute 
of 30 patients per hour. The waiting roon docs not accommodato more than 14 putlontn. 
Bxamination time per patlent is exponentlally wlth moan rate of 20 per hor 
(a) Find the cffcctive arival rate ut tho olinlc. 
(b) What is the Probability that an arrlvlng putiont will nol wltl? 
(cWhat in the expected waiting timo unlil a patlont la dlschargod from the clinle? 

41. Customers arive at a one window drive-ln bunk occording to Polunon dintrlbutkon wlh 
mean 10 per hour. Service time per customer Is oxponentlal wilth moun 5 mbuites, Tle 

space ia front of window, including that for the vervlced car cun uewmmodale n 

maximum of three cars. Others cars can wuit outsldo thls npuce. 
(1) What is the probubility that an arlving cuntomer cn drlve 

directly to the spaco in front of the window? 
(2) What is the probubility that an urrlving customer wll have to 

walt oulside the indieuted spawo? 

J 



() Tlew long is an aerovng cuskonNr CKPeCHOd Ate wuk wh 
bcing survo7 

A port dhoe ar koading lrte and 4 endiy onwe Wi adli dx iwon * 
lga sr di verted e an oworflow fcikey 20 kma down fihe rivr Twbon 
accordang to Poiason peacess wich a tncnk ef i evory 2 lun iukn dur sn naiwg s 

distribution. Pind () hew many tarden uv a dac pen, on de ew 
(4) IHow long dkxa a tanker agaond an dtas port on the age? 

(Hi) Whet is the averags arival raic ol the ovorlew faciliy 

UNITY 

43. Derive Polacaek Khinkchine formala of MO qaue 
44. A cwash fciliy ope y we is iiliy' 
44. A car wash aciliy operates with any enc bay. Can urive axning 

Foisson distridution witha mcan of 4 cars pr hour und may weit in te lxility's 
parking lot if the bay is busy. The parking lot is large cnough e acc dds 
any number of cars If the service tie for a car has unifarm distribudin tctucs 
and 12 minutes, Find 

() The average number of cars waiting in the perking k 

QThe average waiung tiene of a car in the packing lo 

45. A one man barber shop takes exactty 2 minutes to oomplete one bair-cu lf cuntaeTs 
arive at the barder shop in a Poisson lashion d an average rute of one cvury 40 mainus 
how long oa the average a customcr spends in the shop? Also find the svonge tin 
customer must wait for senice 

46.A car manufacturing plant ues one ig crance for loading cars in a truck. Cars arive se 
Aoading by the crane acoording to a Poisson distnbusion widh mene of S ars par lænur 
Given that the senvice tine sor all cars is constanl and cqual to 6 minutes diormiec 1.a 
L4 Ws W 

47. Automatic car wash facility opcrakcs wih only one bay. Cars arrive acoonding k 
Poisson distribution wich& mean of 4 cars per hour and may wait in the facility's parking 
Aot if the bey is busy. The parking lot is large enough to accommodaic any num 
cas If the scrvice time for all cars is coaslant and oqual to l0 minaes, delcrminc 

() Mean number of customers in the sysicmi, 

C 

) Mcan number of customen ia te qurue q 

) Mean waiting time of a cust.omer in the sysiem W, 

(4) Mean waiting time ofa customer in the queue W 37. Write short aokcs on th 

following 
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Blooms Q.No. 
LevelQNo. 

CO No. PART-A (Answer all Questions) 5x2 10Marks 

If A and B are cvents with 

CO1 E 
2 PA)P)md an B) =ind PAA nB) 

A continuous random variable X has p.d.f 

2 
E 2 Sx) CO1 

<X< o. find the value of k. 

If a RVx has the moment generating function M, ()= 
CO1 E 3. 

2 
determine the variance of X 

If the probability that a target is destroyed on any one shot is 0.5, 
2 

AP 4. 
CO1 hat is the probability that it would be destroyed on 6" altempt? 

If X is uniformly distributed with mean 1 and variance 4/3, find | P(X <0. 
CO 

2 
E 

PART-B (Answer any 3 Questions) 3x 10 30 Marks 

In a bolt factory machines A, 3, C manufactlure respectively 25 %, 
35 % and 40 % of the total of their outpul 5 %, 4 % & 2 % are 

AP defective bolts. A bolt is drawn at random from the product and is CO1 
found to be defective What are the probabilities that it was 

manufactured by maeline A. B & C. 

Find thc Mornent prneiating function, mean and variance od F 7 peometric distributinn 



Find the value of K. and calculate mean and variance for the random 

variable X with the following probability distribution 

CO1 X |2 2 3 0 E 
10 

PCX) |0.1 0.2 |2k 0.3 k 

The p.d.f of a continuous random variable X is given as 

ft)-l-3ss3 
0,otherwise Find (0)P(2<X<0),) Cumulative CO1 

10 E 9 

distribution function, F (x) and (ii) E (X) and Var (X) 

PART-C(Answer any one Question) 1 x 10-10 Marks 

A machinc manufacluring bolts is known to produce 5 % defective 
AP 10In a random sample of 15 bolts. What is the probability that are 

10 COl 

(i) Exactly 3 defective bolts and (i) not more thanS defective bolts. 

A random variable X has a uniform distribution over the interval 

9Plx <2 ) P(| « 2),P({x -2< 2) C01 E 

(3,3). compute 
(i) Find K for which P(X>K) 

Bloom's Level: R-Remembering U-Understanding AP-Applying AZ-AnalyzingE-Evaluating C 
Creating 

Faculty Incharge HolD 
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P h ved b i En 

Orb 
Ot3 2 

b-3 a 2-3 

f) aLMLb 

-11L 3 

fln) 

1 

41 



PAPT-C 

nivin -33) 
3, :3 

W 

dthibution is 

- 3L31L3 3-1-3) 
- 7LH3 

31 

P(e) = 
-3 

dn-

P1) 
And 

1P1) = pl-zé1) 
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AG 
A JCT 

MA8402-PROBABILITY&QUEUEING THEORY 

ASSIGNMENT QUESTIONS 

UNIT-I 

PROBABILITY AND RANDOM VARIABLES 

1.A bag contains 3 black and 4 white balls. Two ball's are drawn at random one at a 

time without replacement. What is (i) the probability that the second ball drawn is 

white? (ii) the conditional probability that the first ball drawn is white if the second 

ball is known to be white? 

2. A random variable X has the following probability distribution 

2 -2-1 
Px) 0.1 k 

Find k, P(X < 2), P(-2<X <2), Find the CDF and Mean value of X 
0.2 2k 0.3 3 

3. The p.d.f. of continuous R.V. X given by S(x) 
0, 0 

Deduce () CD.F ofX. F(x) (i) P (X>1) Gi) P(1<X<2) (iv) E (X3) 

4. An electrical firm manufacturing light bulbs that have a life, before burn -out that is 

normally distributed with mean equal to 800 hours and a standard deviation of 40 hours 

Evaluate () the probability that a bulb buns more than 834 hours. (ii) the probability that 

bulbs burns between 778 and 834 hours. 
ar;0SxSI 

5. If the density function ofa continuous random variable X is given by f)=13a-ax; 
alsxs2 

2 sxS3 
0, Otherwise 

find a; find CDF, P(r21.5) 

UNIT-I1 

TWO-DIMENSIONAL RANDOM VARIABLES 
1. From the following data find (i) P(XS1)(i) P(YS3)(i) PXS1,Y S3) (iv) 

PLXS1/Ys3) () P(Y S3/ Xs)(i) P{X +Ys4) 
(vi) Find Marginal distribution of X (vii) find Marginal distribution of Y 
ix) Find the eonditional distribution of X given Y=2 and check X and Y are independent. 
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MA8402-PROBABILITY AND QUEUEING THEORY 

TUTORIAL QUESTIONS 

UNIT-I 

PROBABLITY AND RANDOM VARIABLES 

PART-A 

1. IfA and B are independent events with p( A) =and P(B) = 5 . find P(A oB) 

2.If A and B are two independent events then show that are 4 and B also independent. 

3. Define binomial distribution. What are its mean and variance? 

4. Find the moment generating function ofa geometric distribution and hence find the mean. 

5. Show that the mgf of the uniform distribution fx)in (-a,a) is "ne a: 

PART-B 

6. In a shooting test, the probability of hiting the target is 1 /2 for a, 2/3 for B, 3/4 for C. 

If all of them fire at the target. Find the probability that (i) none of them hits the target 
(ü)At least one of them hits the target, (ii) exactly one of them hits the target. 

7..Three urns A1,Az,As contain 3 red,4 white,1 blue; I red,2 white,3 blue;4 red, 3 white, 

2 blue balls respectively. One urm is chosen at random and a ball is withdrawn. 

It is found to be red. Find the probability that it fornm um Az. 

8.. A discrete variable X ahs the following probability function 

X 2 4 7 8 

P(x) 2a 4a a 8a 10a 12a 14a 

Determine the value of a and P (X < 3) and P (X> 5).Also find the distribution function. 
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UNIVERSITY EXAMINATION QUESTION PAPER FEEDBACK FORM 

To be submitted to the Principal immediately after completion of University Examination for every Course) 
his reedback form is intended for staff in-charge concerned to complete after consultation with their . 
HoDs and teachers teaching similar courses in the college. Please provide a comment on the following aspects of the question papers giving specific feedback where 

necessarY 
2 

Your opinions are valued and would be greatBy appreclated. 3 

Course code and Title: ..A 840 Pebah.it euein. en 
***********°° **********d* *************** 

************* . Year/Sem:. L Exam.Date:..D8.4..tL2.0R... 
Staff in-Charge:.. .Cw..At. Designation:.sStRMe . Dept.CmAT +S) 

Dept: SE 

***** 

I Difficulty of the Paper Part A Part B 

a) Number of Questions are easy 6 2 

b) Number of Questions are average 2 
c)Number of Questions are difficult 

II Number and Percentage of questions for whlch answers are 

not discussed in the class 

III Number and Percentage of questlons from Question bank 

IV List of Questions found out of syllabus (specify Question Number alone) 

Question No Number of % of Questions 

Questions 

a) Part A 

b) Part B 

VI We shall appreciate any further comment on other aspects of the question papers that 
have not been indicated above attach or write these comments separately below. 
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HIROTEC 

10.01.2022 

INTERNSHIP ACCEPTANCE LETTER 

We are pleased to give accept your internship request for your Mechanical Engineering students. They can join the 

Internship training in our organization during the period from 19.01.2022 to 28.01.2022. During the internship they 

have to follow the rules and regulations of the company. 

We wish him best wishes in future endeavors. 

Regards 

ARJUN SHANKAR.A 

Manager- HR 

Hirotec India Private Limited- Coimbatore 

/147, W Power House Rd, Keeranatham Post, Saravanampatti, Coimbatore, Tamil Nadu 641035, India 
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We are pleased to give accept your internship request for your Mechanical Engineering students. They can join the 
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have to follow the rules and regulations of the company. 
We wish him best wishes in future endeavors. 
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K.VEERA 

Manager-HR 
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ABSTRACT 

In the photovoltaic system the load connected is nonlinear which 

creates harmonics in the panel during the maximum power point tracking 
(MPPT). This is one among the main causes for the efficiency drop in 

maximum power point tracking (MPPT). There is a wide spectrum or 

discrete frequencies of harmonics produced by the inverter. If the harmonics 

created by the inverter are reduced, the efficiency of PV panel can be 

maintained. At constant duty cycle, applying fast sampling rate will increase 

the system efficiency and also increases the harmonics production with 

increased output voltage. 

In the proposed system, perturb and observe algorithm and 

incremental conductance algorithms are used to reduce the harmonics in the 

PV system, in order to maintain the efficiency of the photovoltaic system. In 

perturb and observe algorithm, the voltage is perturbed in forward direction 

and then in reverse directions towards maximum power point. In incremental 

conductance algorithm, the voltage and current is taken as fcedback to 

achieve maximum power. By employing random sampling interval between 

slow and fast, the interharmonics can be effectively reduced. The 

performance and effectiveness are validated experimentally based on the 

reduced level of harmonics and efficiency of MPPT in PV system. 



CHAPTER 7 

CONCLUSION 
The dnadvantage of Perturb and Otrve method to tracd te peak* peak ower accurately under fast varying atospherik condtions overcome by ncremntai conductance method The output vokage of Incremental ConductanKe high Total Harmonic Distortion created is kow while using Incremental Conductance MPPT Algorthm when compared with P&0 aigorithm By impiemcnting random samplings te 

nterharmonics are reduced. The efficiency is ao mainda ined by the usage of Incremental 
conductance algorthm 


