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DEPARTMENT OF HISTORY,BANGLAORE UNIVERSITY 
Proceedings of the meetingof B. 0. S. (U G) held on 17th June 2014 

in the Chambers of the Chairperson, Department of History,

Bangalore University, Bangalore at 11.00 A.M. 

MEMBERS 

Dr. M. Jamuna, Professor & Chairperson, Dept. of History, BUB 

Prof. Ramegowda KN, Dept. of History, V V Puram College of Arts 
& Commerce, Bangalore-560004 

Prof. Sabiha Masrur, Dept. of History, Shah Dargah Compound
OTC Road Cross, Cubbonpet, Bangalore-2 

Dr. Pandukumar B, Dept. of History,VivekanandaCollege, Bagepalli-561267. 

Prof. Bharathi KS, Dept. of History, S Gopalraju Govt. First Grade College, 
Anekal-562106 

Dr. Munirajappa, Dept.of History, RuralCollege,Kanakapura-562117 

Prof.H N Renukamba, Dept. of History MES College, 
Malleswaram, Bangalore-560003 

MEMBERS ABSENTI

Sri. Venkatashamy Reddy, Dept.of History, Govt Arts College, Bangalore- 

560001

Sri. Riaz Ahmed,Dept. of History, Govt First Grade 

College for Women, Kolar-563101 

Dr. Ashwathanarayana, Professor, Dept. of History,

University of Mysore, Mysore 

Dr. Chinnaswamy Sosale, Professor, Dept. of History, 
KannadaVishvavidyalaya, Hampi.

The Chairperson welcomedth� membersand introduced the agenda. 
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COURSEPATTERN, SCHEMEOF EXAMINATION AND CREDITS
BA/BA(hons) CREDIT BASED SEMETERSCHEME, 2014 

Subject Instruc Durat CreditsMARKS
HISTORY Papers ion ion d 

Hours/ Exam EXAM TOTAL 
week (hrs) 

I, II, III & IV SEMESTERS

1X5 1x3 1X 50 1X100 1x150 1x3 
Paper 1 HISTORY OF INDIA-I 

1X5 1X3 1X 50 1X100 1x150 1x3 
Paper 2 HISTORY OF INDIA -I 

1X5 1X3 1X50 1X100 1x15013 Paper 3 KARNATAKA - SOCIETY 

ECONOMY AND CULTURE 

HISTORY AND TOURISM 
IN INDIA 

1X5 1X31X 50 1XI00 1x150 1x33 Paper 4 

V SEMESTER 

Paper 5.1 HISTORY OF MODERN INDIA I4 13x50 1x100 1x150 1x3 
Paper5.2 (A) HISTORYOF EUROPE1500-1945 13 13 x50 1x100I130 13 

OR 
Paper5.2 (B) HISTORYOF CHINA AND 

JAPAN SINCE 1900 AD 
VI SEMESTER

Paper6.1 INDIA AFTERINDEPENDENCE 1x4 1x3 150 1x100 x150 13 

Paper 6.2 (A) CONTEMPORARY WORLD 150 1x100 1x150 13 1x4 13 
OR 

Paper 6.2 (B) HISTORYOF WEST ASIA SINCE 1900 A.D. 
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CBCS,UG Economncis Syllabus-2014 
Bangalore Universiy 

FIRSTSEMESTER
SECONDSEMESTER EconomBusinessEconomics 

Managerial Economics 

THIRD SEMESTER
a) Economics of Infrastructure or 
b) Monetary Economics 

FOURTH SEMESTER 
IV a International Business Environment or 

b) Public Economics 
FIFTH SEMESTER 

Corporate Economics (Compulsory) 

Electives 
a) Mathematics for Economists 

b) Rural Development & Cooperation 

c Economics of Tourism 

SIXTH SEMESTER 
V Human Resource Management (Compulsory) 

Electives 
a) Statistics for Economists 
b) Karnataka Economy
c Hospitality Economics 

BzO66301 
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BANGALORE UNIVERSITY 

FACULTY OF ARTS 

DEPARTMENT OF POLITICAL SCIENCE

REVISED SYLLABUS FOR THE BA CHOICE BASED CREDIT SYSTEM

(SEMESTER SCHEME)

WITH EFFECT FROM THE ACADEMIC YEAR 2014-201M5 
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INTRODUCTION TO THE BA CHOICEBASEDCREDIT SYSTEM
(SEMESTER SCHEME)

The B.A Political Science Course is a Choice Based Credit System
(Semester Scheme)spreadover six semesters. The objective of the courseis to 
provide a firm grounding in the subject, imbibe analytical skills and to develop a 

realistic and pragmatic perspective on the local, national, regional and 
international issues that figure in the syllabus. 

The syllabus has been updated. Many new and innovative papers are being 
offered in keeping with the changing times and circumstances, as well as the 

larger societal needs. The titles and detailed contents of the papers are 

mentioned below. Al the Papers in the syllabusare provided with an extensive 

Readinglist 

The goalsand objectives of the B.A Political ScienceCours
follows: 

To impartquality education to thoseseekingadmission to the B.A Political 
Science course.

To equip the students to prepare themselves for careers in teaching and 
research, the Union and StateCivil Services, and the non-governmental 
sector.

To increaseawareness among students on local, national and international 
issues, and strengthen their analytical skills and capabilities. 
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BA CHOICEBASEDCREDITSYSTEM (SEMESTER SCHEME)

SYLLABUS, POLITICAL SCIENCEw.e.f 2014-2015 

TITLE OF PAPER Page no SEMESTERS 
I SEMESTER

SI NO 

1 PAPER 1 Core Concepts of Political 

Science 
1. 

II SEMESTER 

2. PAPER- 2 Understanding Political Theory 2 

III SEMESTER 

3. 3 Public Administration: Core 

Concepts 
PAPER - 3 

IV SEMESTER 

4 Western and Eastern Political 

Thought 
4. PAPER- 4 

V SEMESTER 

Indian Constitution: Institutional 

Framework 

PAPER5.1 5 
5. 

PAPER 5.2 International Politics 6 
6. 

VI SEMESTER

PAPER6.1 Major Constitutional Systems 7 
7. 

International Institutions and 8 
8. PAPER6.2 

ForeignPolicies
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QUESTION PAPERPATTERN
BA CHOICEBASED CREDITSYSTEM (SEMESTER SCHEME)

W.e.f2014-2015 
Time: 3 hours

Total Marks: 100 

NOTE: Read Instructions carefully. All partsare compulsory exceptfor their Internal
options. 

PART-A 
Instructions:Answerany three from the following in 60 words each. All questions 

3x5 15 marks carry equal marks. 

1) 
2) 
3) 
4) 
5) 

PART-B 

4x10 40 marks 

Instructions: Answer any four from the following in 200 words each. All questions 
carry equal marks. 

2 

4 
5) 
6) 

PART-C 
Instructions: Answer any three from the following in 400 words each.All questions 

3x15 = 45 markscarry equalmarks.

1) 
2) 
3) 
AY 
5) 
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COURSEPATTERN, sCHEMEOF EXAMINATION AND CREDITS

BA CHOICE BASED CREDIT SYSTEM (SEMESTER SCHEME)2014 

Instruction Duration Marks
Subject Papers hrs/week of Exam Credits 

(hrs) 
IA Exam Total 

1, I1, 1ll and IV SEMESTERS 

Paper 1 Core Concepts of Political 
Science 1x5 1x3 1x50 1x100 1x150 1x3 

Paper 2 Understanding Political 
Theory 1x5 1x3 1x50 1x100 1x150 1x3 

Paper 3 Public Administration: Core 
1x3 1x50 1x100 1x150 1x3 Concepts 1x5 

Paper 4 Western and Eastern 
Political Thought 1x5 1x3 1x50 1x100 1x150 1x3 

V SEMESTER

Paper 5.1 Indian Constitution: 
1x4 1x3 1x50 1x100 1x150 1x3 Institutional Framework 

Paper5.2 International Politics
1x4 1x3 1x50 1x100 1x150 1x3 

VI SEMESTER

Paper 6.1 Major Constitutional 
1x4 1x3 1x50 1x100 1x150 1x3 Systems

International Institutions 

and ForeignPoliciess 
Paper 6.2 

1x4 1x3 1x50 1x100 1x150 1x3 
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BREAK UP OF INTERNAL ASSESSMENT MARKS

25 marks
Tests

Attendance 10 marks

Assignments 15 marks

50 MARKS
TOTAL

EsoT-562:01 

PRINCIPAL 
GOVT. COLLEGE FOR WOMEN

KOLAR-563101. 



BANGALORE UNIVERSITY 

FACULTY OF ARTS 

DEPARTMENT OF SoCIOLOGY 

REVISED SYLLABUS FOR THE B A/ B A (HONS)

CREDIT BASED CHOICE SYSTEM: SEMESTERSCHEME

WITH EFFECTFROM THE ACADEMIC YEAR 2014-2015 
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Proceedings of the Board of Studies(UG) in Sociology held on 20th and 21st June 2014 in the department of Sociology, Bangalore University, Bangalore. MembersPresent:

1. Dr. BC Mylarappa, Professor & Chairman 
2. Sri. Revannasiddaiah, 

Member
3. Prof. Nishath Khalida Parveen Member 
4. Prof. Kanakalakshmi M Member &haaka 
5. Prof. Renuka B 

Member 
6. Prof. Raphel 

External Member 
7. Sri. Shivalingaiah 

Special Invitee 
8. Sri. Rangaswamy 

Special Invitee 
Members Absent: 

1. Dr. M K Srikantaiah, Member (Retired) 2. Prof. Savithri Devi, Member (Retired) 3. Prof. Kumar, ExternalMember 

The Chairmanwelcomedthe membersand briefed aboutthe need of revising the syllabiaccording to the new structure of Choice BasedCredit System and other issuesas per the 
agenda. Following itemswere discussed and resolved. 

Agenda& Resolution: 
Item no. 1. Revision of syllabi according to CBCS structure: 
The Syllabi for the UnderGraduatecoursesin Sociology were approved for the six senmesters as 
per the following titles:

Papers CREDITSTnstruction IUrs/ Duration of 
Week 

I, II, TIl & IV semesters 

Marks
Exam (hrs)|THEORY IATOTAL

TITLE OF THE PAPER 

Fundamentals of Sociology 

SocialInstitutions 
Sociology of Mass Media & 
Communication 

x3 100 50 150 1x3 
100 501501x3 
100 50

1x5 

1x5 
1x5 

1x3 
1x3 150 1x 3 

Anthropology x5 1x3 100 50 1501x3 
V semester 

1x5 100 50 150 1x3 
50 1501x3

1x3 Women in India 

Sociology of Health & Medicine
5 

1x5 1x3 100 
6 

VI semester 

4 1x3 100 50 150 1x3 
4 1x3100 50 1501x3

Research Methods& Statistics 

8 | Current Social Problems 
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Item No. 2. 

The Schemeof evaluation for the examination both theoryand internalassessment:t 

a. The schemeof evaluation for theoryexaminàtion of 100 marksfor semester1 to 6 are 

as follows: 

Question Paper Pattern 

BA/A (HONS) Credit Based Semester Scheme W.E.F 2014-15 

Time: 3 Hours 

Total Marks: 100 

Note: Read Instructions carefully. All parts are compulsory except for their internal options: 

Part A 

Instructions: Answerany threefrom the following in 80 wordseach. All Questions carry equal 

marks.

3 x5 15 marks

2. Q 
3. Q 

Q 
5. Q 
4. 

Part B 

Instructions: Answerany four from the following in 200 words each. All Questions carry equal

marks.
1. Q 

Q 
3. 

4x 10 = 40 marks

2. 
Q 
Q 4. 

5 
6. Part C 

Instructions: Answer any three from the following in 400 words each. All Questions carry

equalmarks.

3x 15 = 45 

marks

Q 

2. 
Q 
Q 

4. 
5. 

b. The details of the internal assessment was also discussed and approved with the 

10 marks, Test 10 marks,Seminar 10 marks & Assignments/ Field 
attendance 

Visits 20 marks = total 50 marks. 

InternalAssessment 

So as to enable the students of Sociology to practical issues and concernsof 

society, they are exposed to hard realities and recenttrends in society. Hence, the 

assignments in the A are classified as follows, 
PRINOCIPAL 
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BANGALORE UNIVERSITY 

REVISED SYLLABUS 2014-2015 

B.B.A. (CBCS) DEGREE SEMESTER SCHEME 

(RevisedSylabuson 15.06.2015 BOS) 

DEPARTMENT OF COMMERCE 
Central College Campus, Bangalore - 560 001. 
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BANGALORE UNIVERSITY 
DEPARTMENT OF COMMERCE

REGULATIONS PERTAINING TO B.B.A (CBCS) DEGREE SEMESTER SCHEME 2014-15 
I. OBJECTIVES: 

To developethicalmanagerswith inter disciplinary knowledge' 
To develop entrepreneurs 2.

To prepare students to take the responsibility of full line of Finance function of a companywith 

special reference to SME sector.

3 

To prepare students to take the responsibility of full line of Marketing function of a company with 

special reference to SME sector. 
4. 

To prepare studentsto take the responsibility of full line of Human Resourcefunction of a 

company with specialreference to SME sector.
To developIT enabledglobal middle level managersfor solving real life business problems. 
To develop business analysts for companies, capital marketsand commodity markets. 

To prepare students to take up higher education to become business scientists, researchers 

consultants and teachers, with core competencies. 
Also to developthe studentsfor competitive examinations of UPSC, KPSC,BSRB, Staff Selection 

Commission, etc. 

. 

6. 
7. 

8.

9. 

ELIGIBILITY FOR ADMISSION: 
Candidates who have completed Two years Pre - University course of Karnataka State or its 
equivalent are eligible for admission into this course.

IL. 

III. DURATION OF THE COURSE: 
The course of study is four (04) years of Eight Semesters. A candidate shall complete his/her degree 
within eight (08) academic years from the date of his/her admission to the first semester. However, 
studentssuccessfully completeTwo (02) yearsof the course and leave the course, will be awarded
Diploma in Commerce. Studentssuccessfully completes Three (03) years of the course will be 

awarded Bachelors Degree in Management (B.B.M). An option is provided to the studentsto 
continue the course to the Fourth year and those who successfully complete the Fourth year will be 
awarded Bachelors Degree in Management (Hon.) {B.B.M, (Hon.)}.

IV. MEDIUMOF INSTRUCTION 

The medium of instruction shall be in English. 

. CLASS ROM STRENGTHOF STUDENTS
There shall be Maximum of 60 students in each section. 

VI. ATTENDANCE: 
a. For the purpose of calculating attendance, each semester shall be taken as a Unit. 

b. A student shall be considered to have satisfied the requirement of attendance for the semester, if he/she has attendednot less than 75% in aggregate of the numberof working periods in each of the 
subjectscompulsorily. PRINCIPAL 
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c. A studentwho fails to completethe coursein the mannerstatedaboveshall not be permitted to take 

the University examination. 
VII. COURSEMATRIXX

See Annexure - 1 

VIII. TEACHING AND EVALUATION: 

M.Com/MBA/MFA/MBS graduates with B.Com, B.B.M, BBA & BBS as basicdegreefrom a 
recognized university are only eligible to teach and to evaluatethe subjects (excepting languages, 
compulsory additional subjects and core Information Technology related subjects) mentioned in 
this regulation. Languages and additional subjects shall betaught by the graduates as recognized by 

the respective board of studies. 

VIIL. SKILL DEVELOPMENT /RECORD MAINTENANCE AND SUBMISSION: 

a. Every college is requiredto establish a dedicated business lab for the purpose of conducting practicallon 

line assignments to be written in the record.

6. In every semester, the student should maintain a Record Book in which a minimum of 5 

exercises/programs per subject are to be recorded. This Record has to be submitted to the Faculty for 
evaluation at least 15 days before the end of each semester. 

IX. SCHEMEOF EXAMINATION: 

a. There shall be a university examination at the end of each semester. The maximum marks for the 

university examination in each paper shall be 70. 

b. Of the 30 marksof Internal Assessment, 20 marks shall be basedon Two tests. Each test shall be of at

least 01 hour duration to be held during the semester. The average of two testsshall be taken as the 

internal assessment marks. The remaining 10 marks of the Internal Assessment shall be based on 
Attendance and Skill Development Recordof 05 marks each.

c. The marks based on attendance shall be awarded as given below:
75% to 80% = 02 marks. 

81% to 85% = 03 marks. 

86% to 90% = 04 marks. 

91% to 100% = 05 marks. 

Marks for skill development shall be awarded by the faculty concerned based on Skill Development 
exercises provided in the syllabus of each paper. The student is required to prepare/workout the 
concerned exercises in a Record Book maintained by him/her and shall submit it the faculty concerned 

. 

at least 15 days before the last date of the semester. 

X. PROJECT REPORT AND VIVA-VOCE: 

a) The Project report in the sixth semester carries 100 marks (70 marks for project report and 30 marks for 

viva - voce) which shall form part of Sixth semester examination. 

b) There shall be singlevaluation of project reportand this will be done simultaneously along with Vive - 

Voce. InternalAssessment does not carry any marks. 

c)A batch of Two (02) Project Reportand Viva- Voce Examiners shal evaluate and conductViva - Voce 
examinations for a maximum of Thirty (30) Project Reports and Conduct Viva - Voce Examinationyfor 

GOT 3101. 
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the same candidates. 
d) The principal of the collegeshall submit the projectreportsof the students, to the university within three 

days after the completion of Viva - Voce examination. 
e)Candidate shall obtaina minimum of 40% marks(Including Viva-Voce) in this subject(projectReport)

failing which he she shall revise and resubmit before the commencement of the next examination. 

However,no student shall be allowed to resubmit the project report after three consecutive chances. 

fThe studentwho fails to submitthe project report shall not be permitted to take the examination. 
8) The board of examiners or their nominees' shall conduct viva-voce examination for ProjectKeport 

XI. APPEARANCE FOR THE EXAMINATION: 

a) A candidate shall apply for all the parts in each examination when he/she appearsfor the first time. A 

Candidate shall be considered to have appearedfor the exumination only if he/she has submitted the 

preseribed application for the examination along with the requiredfees to the university. 
b A candidate who has passed any language under Part-I shall be eligible to claim exemption from the 

study of the language if he/she has studied and passedthe language at the corresponding level. 

)Further, candidates shall also be eligible to claim exemption from studying and passingin those 
commerce subjects which he/shehas studied and passedat the corresponding level, subject to the 
conditions stipulated by the university. 

d A candidate who is permitted to seek admission to this degree course on transfer from any other 

University shall have to study and pass the subjects which are prescribed by the Uiversity. Such 
candidates shall not however, beeligible for the award of ranks.

XII. MINIMUM FOR A PASS: 

Candidates who have obtained a minimum of 35% marks in university examination (i.e. 25 marks out of 70 
marks of theory examination) and 40% in aggregate (i.c., total of university examination and internalassessment 
marks) in each subject shall be eligible for a pass or cxemption in that subject. 

XIII CLASSIFICATION OF SUCCESSFUL CANDIDATES: 

1. The results of the First to Sixth semester degreeexamination shall be declared and classified separately as 

follows: 
a. First Class: Those who obtain60% and above of the total marks of parts I, II and 111 
b. SecondClass:Thosewho obtain 50% and above but less than 60% of total marks of parts I, 1I and 

III. 
Pass Class:Rest of the successful candidates who secure 40 % and above but less than 50% of marks 
In part I, Il and III. 

2. Class shall be declared on the basisof the aggregate marks obtained by the candidates in this degree course 

(excluding languages (part I) and non-coresubjects(Part I11)) as a whole. However, only those candidates 

who have passes each semester university examination in the first attempt only shall be eligible for awardof 
ranks.The first ten ranks only shall benotified 

XIV. MEDALS AND PRIZES

PRINCTPAL 
No candidates passing an externalexamination shall be eligible for any scholarship, fellow shrp medui, prieFGP C 
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or any otheraward.

XV. TERMS AND CONDITIONS:

a) A candidateis allowed to carry all the previousunclearedpapers to the subsequentsemester/semesters. 

b) Suchof those candidateswho have failed/remained absent for one or more papers henceforthcalled as 

repeaters, shall appear for exam in such paper/s during the three immediately succeeding examinations. 
There shall be no repetition for internal assessment test. 

c) The candidate shall take the examination as per the syllabus and the scheme of examination in force 

during the subsequentappearances.

XVI. PATTERN OF QUESTION PAPER: 

Each theory question paper shall carry 70 marks and the duration of examination is 3 hours. The Question paper 
shall ordinarily consist of three sections, to develop testing of conceptual skills, understanding skills,

comprehension skills, articulation and application of skills. The question paper setter shall be askedto prepare 
TWO sets of papers with a maximum of 10% repetition. The QuestionPaper will be as per the following Model: 

SECTION-A (Conceptual questions) 
Answerany Five 1. a,b.c.d.e,f.g, 

(05 X 02 = 10 Marks)

SECTION -B: (Analytical questions) 
Answerany Three 

(Essaytype questions) 

(03 X 06 = 18 Marks) 
2,3,4,5,6. 
SECTION-C: 

(03 X 14= 42 Marks)
7,8,9,10,11. Answerany THREE 

Total 70 Marks 

XVII. PROVISION FOR IMPROVEMENT OF RESULTS:

The candidate shall be permitted to improvethe results of the whole examination or of any Semesteror a subject

within the prescribed time by the university after the publication of the results. This provision shall be exercised 
only once during the course and the provision once exercised shall not be revoked. The application for 
improvement of results shall be submitted to the Registrar (Evaluation) along with the prescribed fee. 

XVIII. REMOVAL OF DIFFICULTY AT THE COMMENCEMENT OF THESE 
REGULATIONS: 

If any difficulty ariseswhile giving effect to the provision of these Regulations, the Vice Chancellor may in 

extraordinary circumstances, pass such ordersas he may deem fit. 

Ee3'0 
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ANNEXURE-1 
BANGALORE UNIVERSITYY 

B.B.A (CBCs) COURSESEMESTERSCHEME -2014-15 

COURSEMATRIX

I SEMESTER
Duration Marks

Instruction CreditsSubjects Paper of 
Exam TotalIA 

Exam(hrs) 
hrs/week 

Language: Kannada/ Sanskrit/ 
Urdu Tamil /Telugu 
/Malayalam/ Additional English/ 

30 70 100 2 1.1 4 3 Part 1 

Languages Marathi/Hindi 
30 70 100 2 Language: English 1.2 4 

3 30 70 100 2 Fundamentals of Accounting 1.3 4 

2 70 100 BusinessOrganization and 

Environment 
Quantitative Methodsfor 

Business- I 

1.4 4 3 30
Part 2 

3 30 70 100 2 Optional 1.5 4 

30 70 100 1.6 4 3 Management Process 

3 30 70 100 2 3 Foundation Course* 
Part 3 

50 50 1 CC & EC* 

15 Total Credits 

II SEMESTER 
Duration Marks Instruction Credits ofSubjects Paper hrs/week IA Exam Total Exam(hrs) 

Language: Kannada/Sanskrit/ 

Urdu/ Tamil / Telugu/Malayalam 
/ Additional English /Marathi / 

Hindi 

2.1 4 3 30 70 100 2 
Part 1 

Language
2.2 3 30 70 100 2 Language: English 

30 70 100 2 2.3 Financial Accountin8 
Quantitative Methodsfor 
Business- II 

2.4 4 3 30 70 100 2 
Part 2 

2.5 4 3 30 70 100 2 Optional | Organizational Behavior 

Production and Operations 

Management 
2.6 4 3 30 70 100 

3 3 30 70 100 Foundation Course*
Part 3 

50 50 CC & EC* 
15Total Credits 

6 
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III SEMESTER

Subjects Instructi Duration MarksPaper of 
Credits hrs/week 

Exam(hrs) IA Exam TotalLanguage: Kannada/Sanskrit
Urdu/Tamil/Telugu/Malayalam / Additional English/Marathi/Hindi 

Part 1 

Language 3.1 4 30 70 100 2 

Soft Skills for Business 3.2 4 3 30 70 100 2 
Corporate Accounting 3.3 4 3 30 70 100 2 
HumanResourceManagement Part 2 3.4 4 3 30 70 100 2 Optional BusinessRegulations 

3.5 4 3 30 70 100 2 

Corporate Environment 
70 100 3.6 4 3 30 2 

Business Ethics 3.7 4 3 30 70 100 2 

SDC* 
3 3 30 70 100 2 Part 3 

CC & EC 
50 50

Total Credits 17

IV SEMESTER 
InstructionDuration 

hrs/week 
Marks 

Subjects Paper of Credits 
Exam(hrs) IA Exam Total 

Language: Kannada/ Sanskrit / 

Urdu/Tamil/Telugu/Malayalam 
Additional English/Marathi/ 

Hindi 

Part 1 
4.1 3 30 70 100 2 Language

4.2 4 3 30 70 100 2 BusinessResearchMethods

4.3 3 30 70 100 2 Marketing Management 

4.4 4 3 30 70 100 2 Financial Management 
Part 2 

4.5 3 30 70 100 2 
Optional Services Management 

BankingRegulations & 

Operations 
4.6 4 3 30 70 100 

4.7 4 30 70 100 Cost Accounting 

3 30 70 100 2 SDC* 
Part 3 

50 50 CC &EC 

Total Credits 17 
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VSEMESTER 

Subjects Instruction Duration Marks 
Paper of Credits hrs/week 

Exam(hrs) IA Exam Total 

Entrepreneurial Management 5.1 4 30 70 100 3 

ComputerApplications in Business 5.2 4 30 70 100 3 

Part 2 Investment Management 
5.3 4 30 70 100 

Optional Management Accounting 
5.4 4 3 30 70 100 3 

Elective Paper 5.5 4 3 30 70 100 

Elective Paper II 5.6 30 70 100 

Part 3 SDC* 3 3 30 70 100 2 

Total Credits 20

VI SEMESTER 
Duration Marks Instruction Subjects Paper of Credits

hrs/week
Exam(hrs) IA Exam Total 

International Business 6.1 30 7 70 100 4 3 3 

E-Business 6.2 3 30 70 100 3 

IncomeTax 6.3 4 3 30 70 100 3 
Part 2 

Optional Strategic Management Or Project
Report & Viva (Voce)

6.4 4 3 30 70 100 3 

ElectivePaperIII 6.5 3 30 70 100 3 

ElectivePaper IV 6.6 3 30 70 100 3 

Part 3 SDC* 3 3 30 70 100 2 

Total Credits 20 

ELECTIVE GROUPS

1. FINANCE GROUP 
Lecture

Paper 
No. 

Semester Title of the Paper Total Hours Per 
No. Marks Week 

FN.5.5 Advanced Financial Management 
FN.5.6 Financial Markets& Services 
FN.6.5 International Finance
FN.6.6 Stock and Commodity Markets

04 100 V 
04 100 
04 

VI 
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2. MARKETING GROUP
PaperSemeste

No. Lecture No. Title of the Paper Total 
HoursPer 

Marks

MK.5.5Consumer Behavior
MK.5.6 Advertising & Media Management MK.6.5 BrandManagement 
MK.6.6 RetailManagement 

Week 
04 100 

04 100 
VI 04 100 

04 100 

3. HUMAN RESOURCE GROUP Semester Paper 
No. 

HR.5.5 EmployeeWelfare & SocialSecurity | HR.5.6 Strategic HRM 
HR.6.5 Organizational Change & Development HR.6.6 |Compensation Management 

Lecture Hours Total No. Title of the Paper 
Per Week_

04
Marks 
100 

04 100 

VI 04 100 

04 100 

1. Foundation, Skill Development or Interdisciplinary Courses (Foundation Course*") 

(Common for all programmes): 

Constitution of Indian and Human Rights
Environment and Public Health 
Computer Applications and Information Technology 
Business Entrepreneurship and Management 
Philosophy, Psychology and Life Skills 
Personality Development and Leadership/ Integrating Mind, Body and Heart 

Indian History, Cultureand Diversity 
Research Methodology 
Education and Literacy/ Scienceand Life 
Human Resource Development .Management 
One of the Foreign Languages such as German, French etc. 

Any other Course prescribed by the University from time to time 
Commodity & Stock Market 

Mathematics in Finance 

2. Co-and Extra -Curricular Activities (CC& EC*) 
A student shall opt for any one of the following activities in the first four semesters offered in the 

college
N.S.S/N.C.C./Rotary Activities/ Rovers and Rangers 
Sportsand Games/ Activities relatedto Yoga 
A Small project work concerning the achievements of Indian in different fields 
Evolution of study groups/seminar circleson Indian thoughts and ideas 
Interaction with local communities in their neighborhood and learn aboutand from them 
Exploring different aspectsof Indiancivilizations 

Other activities such as Cultural Activities as prescribed by the University. 
Evaluation of Co-andExtra Curricular Activities is as per the procedure evolved by the University from 
time to time. 
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BANGALORE UNIVER ITY BS CHCS) PHYSICS

Velouiy Acceleratie with hout gravity: Elas tic and inelastk 
sens only 21 

4hoars

BLACK B0DY RADIATION Blau body ra te a iits spectral vnergy distribution 
Kin hhoff law Stefan Boltzmmanaw Tent aw vleigh Jeans law 

(Statements) Derivation of Plancik s law de on of Wien's Law & Rayieigh - Jeans 
Law Solar constant and its determioation usung ustum's P'yrheliome ier, Estirmation of 
the surface tempe rarure of the sun 

5 hours 
UNIT 

KINETIC THEORY OF GASTS Rasw ass of kinet theury Derivation of 

deduction of perfect gas equ on Maxwe istribution elocity (without
denvation)- deduction of most probablevelociy. me an velocity and root mean square

velocity Deriv ation of expression or tree path mean 

Mawell' sdistribution! of freedo n and principle of 

equipartition of energy Dei ti Spe 1 o gases 

TRANSPORT PHENOMENA 
Viscosity and thermal con' in ation) Relation between 

coefficient of vist osity and th 
2 hours 

Real Gases : Derivation ot van der Waal'se juatior of state;Andrews experiments on 

Carbon dioxide. Derivation of the critical ms ay Comparison o van der Waal's 

Is0thr with nrew' s ise 

hours 

UNIT IV 

Basic Concepts aud the Ze ot tier 

Macroscoie and tma toscofpi tous hertalb briun Zeroth 
Law uf Thermedy namics; C ut te Thermodyn.mie equilibrium; 

PHYSICS- UG 

eod efthe Daparimeni af 
Fpor 
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Kvs 

Syllabusfor 11 Sem B.Sc. (Physics) 
Phy-201: Thermal physics and Statistical mechanics 

Unit - 1 
Kinetic Theory of Gases kVS 
Basic assumptions of kinetic theory: Derivation of pV = mnc- deduction of perfect gas 3 
equation; Maxwell's law of distribution of velocity (wihout derivation); Calculation of most probablevelocity. mean velocity and root mean square velocity; Derivation of expression for mean free path; Degrees of freedom and principle of equipartition of energy; Derivation of 

U=RT. Specific heatsof an ideal gas, atomicity of gases 7 hours 

Transport Phenomena 
Viscosity and thermalconduction in gases (with derivation) Relation betweencoefficient of viscosity and coefficient of thermal conductivity of a gas 2 hours 
Real Gases
Derivation of van der Waal's equation of state: Andrews experiments on Carbon dioxide:Derivation of the critical constants: Comparison of van der Waal's isotherms with Andrew's isotherms 

4 hours 

Unit-2: Thermodynamies HCM Basic Concepts and the Zeroth law of thermodynamics 
Macroscopic and microscopic descriptions of a system:; Thermal Equilibrium Zeroth Law 
of Thermodynamics; Concept of temperature; Thermodynamic equilibrium; Thermodynamic coordinates extensive and intensive: Equations of state: Various processes - PVT indicator 

diagrams 3 hours 

First Law of Thermodynamics 
The first law of Thermodynamics; Sign convention for heat and work; Work done in an 
isothermal processfor an ideal gas: Internal energy as a state function; Application of the 
first law for (i) Cyclic Process(ii) Adiabatic Process (ii) Isochoric Process(iv) Isobaric 
Processand (v) Isothermal Process 3 hours 
SecondLaw of Thermodynamics 

Reversible and irreversible processes; Carnot Cycle and its efficiency (with derivation); 
Second law of thermodynamics (Kelvin's & Clausius statements and their equivalence): 
Carnot Engine: Practical internal combustion engines- Otto and Diesel Cycles (qualitative 
treatment): Carnot theorem: The thermodynamic temperature seale:Refrigerator- Coeficient 
of performance 3 hours 

Entropy 
The concept of entropy: Entropy of an ideal gas; Entropy 
irreversible process: Entropy and the second law: Clausius inequality: Principle of increase 
ofentropy: Entropy change in (i) adiabatic process (ii) free expansion (ii) cyclie process(iv) 
isobaric process:TdS diagram of a Carnot cycle: Entropy and disorder 

reversible process, Entropy - 

4 hours 

1 
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Unit-3

NS Thermodynamie potentials 
Internal Energy; Enthalpy; Helmholtz free energy: Gibbs free energy and their significance 
Maxwell's thermodynamic relations and their significance; TdS relations; Energy equations and 
Heat Capacityequations;Third law of thermodynamics (Nernst Heat theorem) 4 hours 

Phase transitions of the first order 
Melting, vaporization and sublimation; Condition of equilibrium of phases in tems of Gibbs 
potential: Clausius-Clapeyron equation elevation of boiling point, depression of freezing 
point; Equilibrium between phases - triple point 3 hours 

Classical Equilibrium Statistical Mechanics 
Specification of the state of the system: Phase space; Microstates and macrostates 
Thermodynamic probability and its calculation; Basic postulates; Entropy and 

thermodynam ic probability: Calculation of temperature from statistical mechanics 6 hours 

Unit 4 

BMD Low Temperature Physics 

Methods of producing low temperatures:(i) Joule Thomson (Joule Kelvin
Porous plug) experiment, Joule Thomson Coefficient. inversion temperature (i) Adiabatie 
demagnetization - working and theory

Throling 

4 hours 

Liquefaction of gases 
Cascade process; Regenerative coolimg coupled with Joule Thomson cooling: Adiabatic 
expansion with Joule Thomson cooling (qualitative) 3 hours 

Black Body Radiation 
Block body radiation and its spectral energy distribution: Kirchhoff s law. Stefan- 
Boltzmann's law, Wien's displacement law, Rayleigh-Jeans law, Derivation of Planck"s law, 
Radiation pressure(qualitative). Solar constant and its determination; Estimation of the 
surfacetemperature of the sun 6 hours 

References: 

Fundamentals of Physics-R Resnik,D Halliday and KS K rane, Asian Books Private 
Limited. New Delhi. 1994 

I. 

Heat and Thermodynamics- M M Zemansky.( International Edition) McGraw Hill New 
Delhi. 1981 

Heat & Thermodynamics. MW Zemansky & RH Dittman, McGraw Hill Book company. 
Fifth Print 1986 

3. 

Heat & Thermodynamics- Brij Lal and N Subramanyam. S Chand & Co, NewDelhi-1985 4. 

Concepts of Physics Vol (1) and (2)- HC Verma, Bharathi Bhavan Publications, New 5. 
Delhi, 1996 
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SemesterB.Se 
Chemistry Paper-

(Blow up syllabus V.E.E. 201-4-CBCS) 

UNIT-I 

Mathematical Coneepts for Chemistry 4 hours 

Logarithmie relations: Definition, some important relations like log(m tm), log(,log n, change 

of base (log.2log.s). Application in the ealeulation of pH. 
Curve sketching: How a cure is sketched with a set of points: linear and non-linear (asymptotic) with 

a set of points, sketching both linear and non-linear eurves.Caleulation of slope in case of linear 

curve. Extrapolation of lineareurveand arriving at a limiting value. 

Parabolic curve: maximumand nminimum. 
Differentiation: Meaning and derivative of functions like e', log x, sin a, cos N. *, *ancd vn 

y =0 at maximumand minimum.
d 

2 order differentiation: for max imum and minimum (derivation from first principles not required). 

Rules of differentiation for y =utv, y=U.=" and y= ku, where k is constant, 

Partial differentiation: Explanation, applications using the equation, H= U PV and G I1-TS 

Integration: Meaningand integrals of functions like. s, da.N . 
A", e', sin x and cos N. 

Simple problemsfrom I and Il order kineties. 
Exact and inexaetdifferentials: Examplesfrom internal eneigy and enthalpy. Definite integrals. 

Probability: Some definitions, examples from atomie orbitals, wave fiunctions and entropy

9 hours 
Gaseous state 

Introduction: Need for Maxwe!1-Bolzani: distribution law, mathematical expression for both mole 

and moBecuie - explanation ot the terms only. Explanation of velocity distribution curves based on 

this lav (11 derivat.cn). ie.: iree pe:l.. collision frequeney and collision number Definition and 

expre ssions using: S! uiits (ne duriviions). Derivation of expression for nmost probalble speed from 

Maxwell-Botzniann cquation. Detinitions and expressions for rms velocity and average velocity (no 

derivations). relationships between them. Problenis on ms velocity and av erage veocity. Andrew's 

isotherm on earbon dioxide and explanation of the curves (no experinental details) Derivation oi 

critical constamsT. P and V trom an der Waal' s cquation and their eNperimental determination 

by Cagniard ce Ia iour 'ehvd ior 1, nd Pe. Aiagat's mean density me thod for V, Pioblems on 

the caleulatioi. of 1c, Pe and Ve. a and b.

Law ofcorr. dng state,statements. educed eq:ation of stateand explanation 

Joule-Thomso efieet: Statement with eaplanation Joule-Thoimson co-efficient. mversion

temperature-detinition (no derivation) ihe application of Joule- Thomson effect to the liguefaction 

of air and hy drogenby L.inde's process 

Oho 
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UNIT-III
PeriodicTableand Periodicproperties 

9 hours Review of the modern periodic table (with respect to classification of elements based on outer electronic configuration) 
Periodic properties: Atomic and ionic radii, ionization energy, electron affinity and electro negativity-definitions. Trends in the periodic properties-across the period and down the group. Applications in predicting and explaining chemical behavior - reactivity and reducing power. Factors affecting the values of ionization energy. Determination of electronegativity by Pauling's method. Diagonal relationship and its influence on the properties on beryllium and aluminium. Comparative study of elements of alkali and alkaline earth metals. Chalcogens and halogens with respectto electronic configuration, atomic and ionic radii, ionisation energy and electronegativity. Halides, oxides and carbonates of alkali and alkaline earth metals. Hydrides of chalcogens and halogens-comparative study of all these with respectto their reactivity. 
Analytical Chemistry 

4 hours 
Errors: Classification- determinate and indeterminate types, minimization of determinate errors,accuracy and precision-definitions. Significant figures- definition, rules for computing significant figures and their computations with an example.
Equivalent weights of acids-definition, examplesfor a monobasic and a dibasic acid, Equivalent weights of bases-definition, sodium hydroxide and barium hydroxide as examples, Equivalent weights of salts-definition with sodium carbonate as an example, Equivalent weights of oxidizing and reducing agents-definitions, examples of potassium dichromate, potassium permanganate, ferrous ammonium sulphate. Methods of expressing concentration of solutions in terms of normality and molarity and their definitions. (the method of preparation of IN and 1M solutions are to be 
emphasized). Numerical problems on normality & molarity. 

UNIT-IV 

4 hours 
Basic conceptsin organic chemistry 
Bond cleavage- Homolytic and heterolytic - Explanation with examples for each type. Types of
reagents: Electrophilic and nucleophilic reagents-meaning, examples for each type. Reactive
intermediates generation and relative stabilities of carbocation, carbanion, carbonfree radicalsand 
carbenes-explanation for relative stability and reactivity based on inductive, resonance and 
hyperconjugative effects.
Types of reactions: addition, substitution and elimination-explanation examplesfor each type of 

structural isomerism, stereo isomerism, geometrical and optical 
reaction .Concept of isomerism 
isomerism, chiral center definition and examples. Tautomerism (keto-enol): explanation with an 

example. 

aOzood PRTNEIPAL 
JDezO0-00 3 KOLAR-563101 



I SemesterB.Se.
Chemistry Paper-II 

Blow up syllabus W.E.F. 2014- CBCS) 

UNIT-I 
Quantum Mechanics and Atomic Structure 13 hours 

Review of Bohr's atomic model, Derivation of expressions for radius, energy and ionization energies 
of hydrogen and hydrogen like species. Numerical Problems. Limitations of classical mechanics. 

Wave particleduality, Uncertainty principle-statement (both in words and mathematical form).

New quantum mechanics: Sinusoidal wave (explain sinusoidal wave) equation (classical wave 

mechanics); Schrodinger wave equation- derivation. Postulates of quantum mechanics. 
Significance of terms: (i) Hamiltonian operator(i) Eigen function (significance of v and vxii) 

Eigen values.Application of Schrodinger equation to the (i) particle in one dimensional box 

derivation required) (Gi) hydrogen atom (detailed solution not required). Expressing the solution as a 
product of vn, I mr, 6, d) =n, 1. () v l. m(O, O) 
Explanation of quantum numbers (only qualitative): definition and significance. Calculation of 1, m 

and s for a given values of n (1, 2 and 3). Radial probability distribution and angular probability 

distribution. Orbitals-definition and diference betweenan orbit with orbital. Shapes of s, p and d 

orbitals. 

UNIT-II
Chemical bonding i3 nours 

lonic bond: Lattice energy:definition and significance. Borm-Haber cycle for NaCl and MgO.Bori- 

Lande equation (derivation not required, problems on Born-Lande expression to be worked out). 

Calculation of lattice energies of NaCI and MgO, effect of lattice energy on solubility of ionic

compounds. 

Covalent bond: Valence bond approach- postulates of valence bond theory. Hybridization-definition 

and directional characteristics of sp, sps, sp', spd, sp'd'. Formation and Shapes of BeClh, BF3, SiCl4 

PCls and SF. 

VSEPR theory: statement. Exampleswith reference to shapes of CHA, NH3, NH4, H:O, BrF3 and 

IC1 Molecular orbital theory: H2, He; Be2, N2. O2, O, O}, o and CO. (bond order, stability and 

magneticproperties to be discussed). Polarization concept:Fajan'srule-statement, explanation with 

examples, bond length, bond angle and bond energy-definitions. Polar and non-polar molecules- 

examples. Dipole moment-definition, unit, examples with zero and definite dipolement values. 

Weak interactions: (i) Hydrogen bond: Intra-molecular and Inter-molecular types, examples. 

Anomalous properties of HF, H;O, NHs and alcohols, carboxylic acids, nitrophenols and 

biomolecules (ii) van-der Waal's forces: Noble gases and molecular crystals (dry ice, iodine and 

solid SO). 

Metallic bond: Band theory,glectrical properties of metals,semiconductors and insulators. 

PRINCIPAL EO ot 
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Organichalogencompounds 
Alkyl halides: Nomenclature. Nucleophilie substitution reactions SNl andSy2 mechanisms with 

4 hours 

energy profile diagrams. Effeet of (i) nature of alkyl groups (ii) nature of leaving groups (ii) 

nucleophiles and (iv) solvents on Syl and Sy2 mechanisms. Elimination reactions E and E 

mechanisms: Hofimann and Saytzeff eliminations-explanation with mechanism. 

Aryl halides: Preparation by halogenation. Relative reactivity of alkyl, allyl, vinyl, aryl andaralky! 

halides towardsnucleophilic substitution. 

Allotment ofmarks in setting the question papers 
Chemistry Paper -II (CBCS) 

Note: The questions from Review part shouldbe avoided while setting the semester Question Papers

SI.No. Name of the chapter No. of hours marks 
25 Quantum Mechanics and atomic structure 

Chemical bonding 
Silicates 
Noble gases 

13

13 25 
3 02 04 

4 03 06 
5 | General study of d and fblockelementsS 08 16 
6 Aromatichydrocarbons 09 18 

7 Organic halogen compounds 04 08 

Grandtotal 52 HoursS 102 

rof . GOMATH: DEVT Car 
R. VINAYA KUMAR 

CHAIRMAN 
B.OE. in Chemistry (UG), 2015-16 

Bangalore Universityy 
Bengaluru 

ry 

Central Colrge iyapus 
Bangaloit -5t I01 
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BANGALORE UNIVERSITY 
DEPARTMENT OF MATHEMATICS 

Date: 13-6-2014 

PROCEEDINGS OF THE BOS (UG) IN MATHEMATICS 
The meeting of the Board of Studies in UG Mathematics for the year 2014-15 was 

held on Friday, June 13, 2014 at 2-00 p.m. in the chambers of the Chairman. The following 
members attended the meeting 

huddhuhsoal 13/1/a olh 1. Dr. PradeepG. Siddheshwar Chaiman 
2. Dr. Gayatri Nataraj Member 
3. Dr. Sudhakar H. R. Member
4. Shri Ashwartha Reddy M. Member 
5. Shri Thajmull Pasha B. Member ABSENT
6. Shri Ramakrishnappa V. Member 
7. Shri Narasimhamurthy A. G. Member
8. Smt. Madhulatha Moses Member

elua 
Extemal Member o 
External Member UKa 

3/6/ 

9. Shri Sethuram H.R Member 
10. Dr. S. Pranesh

11. Shri Vittal V. Kulkarni

Agenda and resolution: 

1. Discussion on the syllabusof mathematics papersof B.Sc. course 

The BOS had a discussion on the draft syllabus for three years of B.Sc. (six semesters) prepared by teacherS and approvedthe sume with a practical component (mathematics practicals with FOSS tools for programming). Further, the BOS authorizes the BOS (PG - mathematics) to deliberate and decide on the contentsof the syllabusof B.Sc.(Honours) which is the sanme as that ofI M.Sc. (Mathematics). The BOS also resolved to changethe list of practical experiments each year. 

2. Panel of examiners ofUG (Mathematics) and UG (Engineering Mathematics). 
The committee approved the updated panel of examiners of the two UG courses. 

MAd dhury
CHAIRMAN 

Copy to: 
1. The PS to the Registrar, Bangalore University, Bangalore. 
2. The PS to the Vice-chancellor, Bangalore University, Bangalore. 

GOVT. COLLEGE FOR WOMEN OED D De 
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Structure of B.Sc. / B.Sc.(Hons.) - Mathematics papers

Marks Instruction Duration ofSubjects Paper 
Credits hrsweek Exam(hrs) 

IA Total Exam 
I Semester 

Mathematics 
paper with | Theory 
practicals of 
3credits 

4 30 70 100 Prac. 
15 35 50 

II Semester 

Mathematics 
with Theory 30 70 100 

paper
practicals of 

3credits 
Prac. 3 15 35 50 

III Semester
Mathematics 

with Theory 30 70 100 
paper 
practicals of 

3credits 
Prac. 15 35 50 

IV Semester 
Mathematics 

30 70 100 
paper 
practicals of 

3credits

with Theory 
Prac. 3 15 35 50 

V Semester

Theory 30 70 100 Two 
Prac. 3 15 35 50 Mathematics 

with|papers 
practicals of 3 
creditseach Theory 30 70 100 

Prac. 15 35 50 

VI Semester 

3 30 70 100 Theory 
35 50 

Two 
Mathematics 3 15 Prac. 
papers with 
practicals of 3 Theory 
credits each 30 70 100 2 Prac. 

15 35 50 

Note: The structure of the syllabusof mathematics paper of B. Sc. (Hons.) is included in the 
structure of M.Sc. (Mathematics) syllabus. 

Eozhotb
PRUMCIPAL er aeD EDU:a)

GOVT. COLI.BGE FOR WOMEN RT-SCSO1, KOLAR-563101. 
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CBCS , UG Economcis Syllabus �± 2014 
Bangalore University 

 
FIRST SEMESTER 

I  Business Economics    
SECOND SEMESTER    

II  Managerial Economics    
THIRD SEMESTER 

III  a) Economics of Infrastructure or     
III  b) Monetary Economics    

FOURTH SEMESTER 
IV  a) International Business Environment   or      
  b) Public Economics    

FIFTH SEMESTER 
V  Corporate Economics (Compulsory)    
  Electives    
  a) Mathematics for Economists     
  b) Rural Development & Cooperation    
  c) Economics of Tourism    

SIXTH SEMESTER 
VI  Human Resource Management (Compulsory)    
  Electives    
  a) Statistics for Economists    
  b) Karnataka Economy    
  c) Hospitality Economics    
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Bangalore University 
Department of Economics 
CBCS Syllabus 2014-15 

 
I SEMESTER 

 
Business Economics 

 
Module �± 1 
 
Introduction to Business Economics �± Definition �± Objectives �± Features of Business 
Economics �± Decision Making & Forward Planning �± Role and Responsibilities of 
Business Economist. 
 
Module -2  
 
Demand Analysis �± Meaning and Law of Demand �± Exception to Law �± 
Determinants of Demand �± Extension & Contraction of Demand, Increase and 
Decrease in Demand �± Elasticity of Demand �± Types of Elasticity �± Meaning of 
Price, Cross and Income A Types Prices elasticity of demand, Measurement �± Total 
Outlay Method �± Point Method, Arc Method, Problems on Total Outlay �± Skill 
Development �± Factors determining elasticity of demand and its practical 
importance. 
 
Module �± 3 
 
Demand forecasting �± Meaning, Objectives, Types of demand forecasting �± Survey 
method and Statistical method. Importance of Demand forecasting. 
 
Module �± 4 
 
Supply & Cost Analysis �± Meaning �± Law of Supply, Elasticity of Supply, Short Run 
& Long run cost and cost curves, Fixed Cost, Variables cost, Marginal cost  & 
Average cost, Opportunity cost and Economics of scale �± Types of Internal and 
external economics, diseconomies, Total Cost - Total Fixed Cost - Total Variable 
Cost - Average Cost Average Variable Cost �± Short run - Long Run Average Cost -  
Opportunity Cost - Money Cost - Real Cost. 
 
Module �± 5  
 
Production Function �± �3�U�R�G�X�F�H�U�¶�V�� �(�T�X�L�O�L�E�U�L�X�P�� �± Isoquant and Isocost curves �± 
Laws of production �± Short Run and Long run. 
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Reference: 
 

1. Business Economics �± Sankaran 
2. Business Economics �± Mithani 
3. Business Economics �± M.M.Guptha 
4. Business Economics - Dhingra 
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Bangalore University 

Department of Economics 
CBCS Syllabus 2014-15 

 
II SEMESTER 

 
Managerial Economics 

 
Module �± 1 
 
Nature & Scope of Managerial Economics, Features & Objectives of the Firm, 
Profit Theories - Profit Planning �± Profit Policies �± Break Even Analysis �± Meaning 
�± Assumption & Uses. Determination of BEP in terms of Physical units and 
monetary term �± BEP Chart. 
 
Module �± 2 
 
Price determination under different markets �± Perfect Competition �± Monopoly �± 
Price �± Price discrimination �± dumping - Monopolistic & Oligopoly 
 
Module �± 3 
 
Pricing Policy �± Meaning �± Objectives �± factors & General considerations involved 
in pricing policy �± Methods of pricing �± Marginal and full cost pricing �± Cost plus, 
rate of return method, administered price. 
 
 
Module �± 4 
 
Business Cycles : Nature & Phases of a business cycle. Theories of Business Cycle �± 
�+�D�Z���W�U�H�\�¶�V���7�K�H�R�U�\���± Keynesian Theory. 
 
Reference Books :  
 

1. Managerial Economics �± Dean Joel 
2. Managerial Economics  - Varshray and Maheshwari 
3. Managerial Economics �± Chopra.G.P 
4. Managerial Economics Keat 
5. Managerial Economics Peterson 
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Bangalore University 
Department of Economics 
CBCS Syllabus 2014-15 

 
III SEMESTER 

 
ECONOMICS OF INFRASTRUCTURE(A) 

 
Module 1: Introduction 
 
Infrastructure and economic development - Infrastructure as a public good; Social and 
physical infrastructure; Special characteristics of public utilities. The peak-load, Off Load 
Problem, Dual Principle Controversy; Economies of scale of Joint supply; Marginal Cost 
Pricing vs. other methods of pricing in public utilities; Cross-subsidization - free prices, 
equality and efficiency. 
 
Module 2: Transport Economics 
 
The structure of Transport Costs and Location of Economic Activities. Demand for 
transport. Models of Freight and Passenger Demand. Model Choice; Cost Functions in 
the Transport Sector. Principle of Pricing. Special Problems of Individuals Modes of 
Transport; Inter-modal condition in the Indian Situation. 
 
Module 3: Communications 
 
Rate-making in Telephone Utilities. Principles of Decreasing Costs in Telephone 
Industry. Characteristics of Postal Services. Criteria for Fixation of Postal Rates. 
Measurement of Standards of Service in Telephone and Postal Utilities. 
 
Module 4: Energy Economics 
 
Primacy of Energy in the Process of Economic Development. Factors Determining 
Demand for Energy; Effects of Energy Shortages. Energy Conservation. Renewable and 
Non-conventional Sources of Energy. Energy Modelling. The Search for an Optimal 
Energy Policy in the Indian Context. 
 
 
BASIC READING LIST(Common to III and IV semester 
 
1. Crew, M.A. and P.R. Kleindorfer (1979), Public Utility Economics, Macmillan, 

London. 
 
2. Indian Council of Social Sciences Research (ICSSR) (1976), Economics of 

Infrastructure, Vol. VI, New Delhi. 
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3. National Council of Applied Economic Research (NCAER) (1996), Indian 
Infrastructure Report Policy Implications for Growth and Welfare, NCAER, New 
Delhi. 

 
4. Parikh, K.S. (Ed.) (1997), India Development Report 1997, Oxford, New Delhi. 
 
5. Parikh, k.S. (Ed.) (1999), India Development Report - 1999-2000, Oxford, New 

Delhi. 
 
6. Turvey, R. (Ed.) (1968), Public Enterprises, Penguin, Harmondsworth. 
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Bangalore University 
Department of Economics 
CBCS Syllabus 2014-15 

 
III SEMESTER 

Monetary Economics (B) 
 

Module-1: Nature and functions of money 
Meaning-forms of money-functions of money-�*�U�H�V�K�D�P�¶�V���O�D�Z- Role of money in 

modern economy.                                                                                                                              
 
Module-2: Demand and Supply for money 

Factors determining supply and demand for money-Quantity theory;-�)�L�V�K�H�U�¶�V��
equation- Cambridge version-Keynesian income and expenditure theory 
Inflation: types-causes-effects-remedies-Phillip curve-deflation and stagflation, 
Index numbers: uses-limitations- construction of index numbers in India.                                                                                      
  
Module -3: Commercial Banking 

Role of commercial banks in a developing economy- structure of banking system- 
functions of commercial bank-balance Sheet-credit creation-portfolio management-
Banking practices and services: Cheques-drafts-bills-passbook-ATM-E-banking-KYC-
RTGS-debit and credit cards-Electronic fund transfer-MICR-IFSC- Money market: 
Composition- characteristics-working of Indian money market-capital market. 
 
Module -4: Central Banking and policy 

Functions-credit control-Monetary policy-objectives-instruments of monetary 
policy-uses of monetary policy-limitations-monetary policy lags-effectiveness of 
monetary policy in India. 
       

 

Reference books 
1. Monetary  economics                                   : M.L Seth 
2. Micro and Macro economics                       : M.C Vaish 
3. Managerial economics                                 : Varshiney and Maheshwari                                                                  
4. Macro economic theory                               : M.C Vaish                                           
5. Indian Economy                                             : KPM Sundaram                                          
6. Indian Economy                                             : I.C Dhingra                                     
7. Money Theory and public policy                 : Kurihara K.K 
8. Monetary Economics                                    : Sethi.T.T                                       
9. Monetary Economics                                    : Netra Jain 
10.Monetary  economics                                  : Suraj B Gupta               
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Bangalore University 
Department of Economics 
CBCS Syllabus 2014-15 

 
IV SEMESTER 

International Business Environment(A) 
 
Module �± 1 
 
Meaning and Definition �± Concepts �± Significance and nature of business 
environment �± elements of environment �± Global environment �± Merits and 
Demerits. 
 
Module �± 2 
 
Economic Environment of Business. Significance and elements of economic 
environment �± economic systems and business environment �± economics planning in 
India �± Government policies �± Industrial policies �± Monetary and Fiscal Policies, 
Public Sector and economic development. 
 
Module �± 3 
 
International and Technological environment, multinational corporations �± Foreign 
Collaboration in Indian Busienss �±Foreign direct investment �± Merits and Demerits 
with special reference to India. FIIs �± International economic institutions, IMF, 
IBRD WTO, TRIPS, TRIMS, Dispute settlement in WTO regime, WTO and its 
impact on Indian Economy. 
 
Module �± 4 
 
Economic Reforms �± Need for Economic Reforms �± Main features of reforms �± 
structural changes �± privatization, globalization and liberalization. 
 
Module �± 5 
 
Foreign Trade of India �± Features, Trade Policy, EXIM Bank, Indian Balance of 
Payments, disequilibrium �± Methods to connect disequilibrium in the BOP. 
 
Reference : 

1. Adhikary.M �± Economic Environment of Business 
2. Ghosh, Biswanathan, Economic Environment of Business 
3. Raj Agarwal and Parag Diwan, Business Environment 
4. Senguptha.N.K., Government and Business in India 
5. Danierls, International Business Environment and Operations  
6. Michael V.P. Business Policy and Environment  

Bangalore University 
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Department of Economics 
CBCS Syllabus 2014-15 

 
IV SEMESTER 

Public Economics(B) 
 
Module �± 1 
 
Nature & Scope of Public Economics 
 
Meaning �± scope �± importance �± failures of market economy �± externalities �± public 
goods vs private goods �± merit goods V/s non merit goods �± impure public goods �± 
Role of government in a mixed economy and in the changing economic environment 
�± principle of maximum social advantage. 
 
Module �± 2 
Public Revenue 
 
Sources of public revenue (Centre, State  & Local), Taxation and non taxation, 
direct and indirect taxes: - Merits and demerits �± Cannons of taxation �± incidence of 
taxation �± taxable capacity �± optimal taxation 0Laffer curve) recent tax reforms 
(VAT & GST �± Kelker Committee recommendation) 
 
Module �± 3 
Public Expenditure 
 
Meaning �± Classification of public expenditure plan and non plan development �± 
development and non development �± Wagner law, Role and effects of public 
expenditure in economic development �±causes for increasing public expenditure in 
recent years in India �± recent reforms to control public expenditure. 
 
Module �± 4 
Public Debt 
 
Meaning  - need for public debt �± sources of public borrowing �± classification of 
public debt �± effects of growth of public debt �± causes for growth of public debt �± 
debt burden and future generation  - methods of redemption of debt �± debt 
controversy,  
 
Reference Books :  
Public Finance(2006) �± Bhatia.H.L 
Public Finance(2009) �± B.P.Tyagi 
Modern Public Finance �± Musgrave  
Public Finance(2009)  - Lekhi 
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Department of Economics 
CBCS Syllabus 2014-15 

 
V SEMESTER 

CORPORATE ECONOMICS 

 (Compulsory paper) 

 

Module -1: Introduction to Corporate Economics 

Introduction-meaning-Nature and characteristics of corporate economics- scope 

of corporate management and administration-principles of corporate management-

importance of corporate business houses in economic development of a country.                                                 

 

Module-2: Corporate Planning 

Introduction- corporate planning- meaning and definitions -nature-objectives-

types of corporate plans-importance of corporate planning-need for corporate planning-

corporate budget allocation- government rules and regulations pertaining to corporate 

sector.                                                                                                                                                                                                                              

 

Module-3: Human Resource Management, Recruitment and Risk management 

Introduction-meaning of HRM-objectives of HRM-functions of HRM-HR 

manager; duties and responsibilities-Risk management-labour and management 

relationship-environmental accidents-government, courts and media-Stake holders-

priorities of stake holder-importance of human resource planning-benefits of human 

resource planning-methods of recruitment of human resource-problems involved in 

placement-motivation and leadership style.                                                                                                                                                               

 

Module-4: Corporate Business and Globalization 

Introduction- Globalization and market forces: meaning and definition-

Multinational corporations;-Nature and significance of MNCs-working of MNCs-WTO 

and corporate sector- Indian corporate houses:-growth, contribution and problems-TATA, 
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RELIANCE, INFOSIS, WIPRO, KINGFISHER, BIO EON-Future of corporate sector in 

India- Acquisitions and Mergers. 

 

Module -5: Corporate Social Responsibility 

Introduction �±meaning of CSR-approaches-ethical consumerism-Ethics training-

Social awareness and education- laws and regulations- management psychology-

criticisms and concerns-Recent social security measures under corporate world.                                  

 

Skill Development  

* Prepare charts on corporate houses in India and abroad 
* Visit both and small corporate houses 
* Present seminar on success stories of corporate houses                                      
* Prepare charts on corporate houses in India and abroad 
* Prepare a paper on failure of big corporate houses 
* Present a chart on disaster management 
* Visit to a corporate house 
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Department of Economics 
CBCS Syllabus 2014-15 

 
V SEMESTER 

MATHEMATICS FOR ECONOMISTS 

 (Optional paper) 

 

Module-1: Review of Elementary mathematics   

Number system: Equations (linear and quadratic ) simultaneous 

equations-functions, linear-quadratic-cubic-exponential and logarithmic functions-

graph-slopes and intercepts of a function-Simple applications of functions in 

economics: Derivation of linear demand and supply functions-calculation of 

market equilibrium- price and quantity ,interest compounding and national 

income calculation-application of linear function in macroeconomic models-

Matrices: types- algebra of matrices(operation with matrices)-determinants and 

�X�V�H���R�I���&�U�D�P�H�U�¶�V���U�X�O�H���L�Q���V�R�O�Y�L�Q�J���V�L�P�X�O�W�D�Q�H�R�X�V��equations.                                                        

 

Module- 2: Differential calculus 

Simple rules of differentiation and partial differentiation-Application of 

differentiation in economics-calculation of marginal cost, average cost, marginal 

revenue ,and average revenue from their respective total cost and revenue 

functions-Elasticity theorems: types of elasticity-calculation of price- income- cost 

elasticity and cross(partial) elasticity of demand-substitutes and compliments-

Relationship between AR,MR, and price elasticity of demand.                            

 

Module-3: Maxima and Minima of functions 

Necessary and sufficient conditions for maxima and minima in single and 

multivariable functions: Market equilibrium -effect of specific tax- advaleorem tax 

and specific subsidy on market equilibrium -Walrasian and Marshallian static 

stability condition-Homogeneous functions: Cobb-Douglas production function 

and laws of returns- calculation of marginal productivity of labour and capital.                                     
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Module- 4: Unconstrained and constrained optimization problems  

Un constrained optimization: output-revenue and profit maximization 

under perfect competition-profit maximization under monopoly- oligopoly and 

duopoly markets. 

Constrained optimization: Necessary and sufficient condition for consumer 

equilibrium-Numerical problems of utility maximization and production 

maximization.      

 

Module -5: Integral Calculus, 

Meaning-simple rules of integration-calculation of total revenue and total 

cost from their respective MR and MC functions-�&�D�O�F�X�O�D�W�L�R�Q�� �R�I�� �F�R�Q�V�X�P�H�U�¶�V��

�V�X�U�S�O�X�V���D�Q�G���S�U�R�G�X�F�H�U�¶�V���V�X�U�S�O�X�V�������������������������������������������������������������������� 

 

Skill Development 

1.  Student s to choose a product, price quantity demand quantity supply and derive the1, 
Student is to choose a product, price quantity demand quantity supply and derive the 
demand and supply equations in real situation. 

2. Calculate market equilibrium price and quantity for any product 
3. Distinguish simple and compound rate of interest, collect data about principal amount, 

rate interest from any bank and calculate amount, work simple and compound rate of 
interest in real situation 

4. Student to choose product price and quality demand and supply price elasticity in real 
situation 

 
 

Reference Books    

Mathematics and Statistics for Economists         G.S Monga 
Quantitative methods for Economists                  R.Veerachamy 
Mathematical Analysis for Economists                 RGD Allen 
Theory and Problems of introduction                   Edward T Dowling 
to mathematical economics   
An introduction to mathematical economics        D.Bose 
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Department of Economics 
CBCS Syllabus 2014-15 

 
V SEMESTER 

RURAL DEVELOPMENT AND CO-OPERATION 
 

                                                (OPTIONAL PAPER)   
 

Module-1: Introduction to Rural Development                               

Meaning- nature -scope and importance-need for rural development-

problems of rural sector: rural poverty-causes-poverty alleviation programmes: 

i)social welfare programmes.    ii) Community development programmes.   iii) 

Employment guarantee schemes: MGNREGAS      iv) Health schemes.  v) 

National Rural water Supply schemes    vi) Rural sanitation schemes.                            

 

Module-2: Issues in Rural development   

Agriculture: productivity-yield gap in major crops across the countries-land 

reforms-national agriculture policy-water resource management-social forestry 

and forest preservation-rural industrialization-need for rural industrialization-small 

scale industries �±cottage industries-PURA-food security in rural areas(PDS).                                      

 

Module-3: Financing Rural development  

Credit needs of rural population:  NABARD and rural development-types 

of credit-district union of farmers service societies-Decentralized credit planning: 

district credit plans-block level planning-20 point programme and rural 

development-role of voluntary agencies-training for rural people-role of Gram 

Panchayat in rural development-future of rural development-Gram sabha-

Grameena banks-micro finance: SHGs case study.                                                      

 

Module - 4: Co-operation  

 Meaning-significance-principles-classification-co operation and economic 

development-partial vie of co operation movement in UK, Germany-origin and 
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development of co operative movement in India with special reference to 

Karnataka, problems of co operative movement.   

 

Module-5: Agricultural and Non Agricultural co operatives  

Co operative v/s collective farming- service co operatives- Co operative 

agricultural marketing- Co operative marketing- Co operative processing of 

agricultural produce-consumer- co operatives-co operative housing-urban 

financial co operative societies-Dairy co operatives-mixed co operative credit 

(primary, district, state)- co operative education and training. 

 

Skill Development 

1.A chart on various poverty alleviation and employment guarantee programmes in 
India. 
2. A report on water resource management 
3. A chart on rural finance 
4. The efficacy of gram Sabah and  micro finance  
�������$�U�H���U�H�S�R�U�W���R�Q���,�Q�G�L�D�¶�V���F�R���R�S�H�U�D�W�L�Y�H���P�R�Y�H�P�H�Q�W�� 
6. A report on co operative education and training.                                                 
                                                                     
Reference Books 

Rural development                                 : Vasant Desai 
Co operation                                            : T.N Hajela 
Agricultural Economics                           : B.P Tygi 
 Indian Economy                                      : Ruddar Dutt 
Indian Economy                                       : I.C Dhingra 
Indian Economy                                       : K P M Sundaram                                                        
Indian Economy                                       : A.N Agaral   
Karnataka Economic Survey, Economic journals pertaining to Karnataka Economy 
Annual Budget documents, Kurukshetra, yojana, etc, 
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Department of Economics 
CBCS Syllabus 2014-15 

 
V SEMESTER 

ECONOMICS OF TOURISM 

 (OPTIONAL PAPER) 

 

Module �±1: Introduction to Tourism Economics : 

Tourism: definition- meaning- nature and scope of tourism-Fundamental 

concepts: Tourist, travelers, visitor, transit visitor and excursionist - Leisure, recreation 

and tourism and their Interrelationship-Tourism  Development and National 

economy: contribution to GDP-importance of tourism industry in India and 

Karnataka-Historical dimensions of tourism: Early travels-emergence of modern 

tourism-factors influencing growth and development of international and national 

tourism-Impact of industrialization and technological advancement on tourism 

industry.                                                                                                     

 

Module �±2: Demand and Supply aspects of Tourism  

Nature of demand: Factor influencing tourism demand- trends in tourism 

demand. Tourism supply: Market Structure and Tourism supply- Supply trends in 

tourism-Economic impacts of Tourism: Income and Employment-Balance of 

payments -Foreign exchange, Socio-cultural impacts of tourism-cultural 

exchange among nations and international understandings-Impacts of tourism on 

ecology and environment.                                                                           

        

Module �±3: Infrastructure and Forms of Tourist transportation   

 Tourism Infrastructure: Types, Forms and Significance - Accommodation: 

Forms and types - Tourist transportation: Air- Surface- Rail and Water-Karnataka 

Tourism: Growth and Development of Tourism in Karnataka-Contribution of tourism to 

state GDP-Role of KSTDC and private agencies.                                                                            
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Module-4: Tourism Marketing   

Core concepts in Marketing: products market-tourism forecasting-Product 

life cycle: New product development-customer satisfaction and related strategies-

marketing airlines-hotel-resort-home stay-travel agencies and other tourism 

related services- challenges and strategies.                                                                                           

 

Module-5: Tourism Policy and Planning 

Role government-public and private sectors-role of international 

multinationals-state and local tourism organizations-tourism policy 1982 and 

2002-investment opportunities and government policy (hotel and tourism 

industry) �±sources of funding.                                                                                           

 

Reference Books  

*. Vanhove, N.            The Economics of Tourism Destinations, Oxford: Elsevier Butter worth  
Kotler, Philip :             Marketing Management & Hospitality and Tourism Marketing 
Sinha, P.C :                  Tourism marketing 
Vearne,:                       Hospitality marketing 
Kotler, Philip and Armstrong Philip:   Principle of Marketing, ,  
Crough,                       Marketing Research for Managers.  
Singh Raghubir,         Marketing and Consumer Behaviour. 
Patel, S.G.,                 Modern Market Research, Himalaya Publishing.. 
Bhatia, A.K., -             International Tourism  
Seth, P.N.,                  Successful Tourism Management  
Bhatia, A.K                 Tourism development, principles and practices 
Pran Nath Seth ,        Tourism Practices  
Yashodhra Jain,         Tourism development 
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Department of Economics 
CBCS Syllabus 2014-15 

 
VI SEMESTER 

 
ECONOMICS OF HUMAN RESOURCE MANAGEMENT 

 (COMPULSORY PAPER) 

 

Module -1: Introduction  

Meaning-Scope and importance of Human Resource Management-

definition-responsibilities and objectives of Human Resource Management -

Functions-Evolution of Human Resource Management- Quality of a good 

manager-Globalization of Human Resource Management -principles and core 

concepts of Total Quality Management- Human Resource Management  and 

Total Quality Management.  

 

Module- 2: Human Resource planning and Job analysis 

Meaning- definition �±Importance- need for Human Resource Planning-

Objectives of Human Resource planning-Human Resource planning system- 

Components and process of Human Resource planning-Job analysis: job 

description- job specification- job evaluation- job evaluation method �±job design.                                

 

Module- 3: Recruitment and Human Resource Management  

Sources of recruitment: Selection process-Test types-Interview types-

Career planning v/s Man power planning- Succession planning-Career planning 

process- Career development-Placement and Induction-Performance appraisal 

and its methods-Transfer-Promotion and Reward policy. 

  

Module -4: Training of  Human Resource 

Methods- Distinction between training and development training objectives 

�±Investment and Training-Identification of training needs-Principles of training 

and development-On the job training method-Off the job training method-Wage 

and Salary Administration: wage board and pay commission- wage incentive-



19 
 

Fringe benefits-employee welfare- safety and health measures-grievance 

procedures-redressel of grievances.                                                                                                      

 

Module - 5: Human Rights and  Human Resource Management 

Definition�±nature-content-Historical development of Human Resource-

Human rights Declaration-Human Rights and UNO- Human rights;-children 

rights-�Z�R�P�H�Q�¶�V�� �U�L�J�K�W�V-�'�D�O�L�W�¶�V�� �U�L�J�K�W�V-Minority rights-International Human Rights-

National Human Rights Commission-Karnataka Human Rights Commission-

contemporary issues in Human Rights,                                                  
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Department of Economics 
CBCS Syllabus 2014-15 

 
VI SEMESTER  

 
STATISTICS FOR ECONOMISTS 

 (Optional Paper) 

 
 
Module -1: Concept of statistics, collection, classification, tabulation and 
presentation of data 

 

Meaning- uses and limitations of statistics- collection of primary and 

secondary data-methods- -framing a questionnaire-sources of secondary data -

Samples-meaning-methods of sampling: random(probability) and non random 

(non probability) sampling methods-Classification of data: types of classification-

statistical series-individual discrete and continuous series-frequency table for 

discrete and continuous series concept of cumulative frequency-Tabulation data: 

Diagrammatic representation-types of diagrams- Graphical representation-

histogram ,frequency curve, frequency polygon-ogives (cumulative frequency 

curve). 

 

Module -2: Measures of central tendency  

       Meaning and characteristics of a good average-Types of statistical 

averages-mean, median  and mode- Mean-arithmetic mean-simple and 

weighted- Arithmetic mean-harmonic mean-geometric mean- relationship 

between arithmetic -harmonic and geometric mean-relationship between mean 

median and mode.  

 

Module- 3: Measures of dispersion   

Meaning and measures of dispersion-Range- quartile �±derivation- mean 

derivation- standard derivation and Lorenz curve �±coefficient of variation- the 

variance -Skewness and kurtosis (concepts)Correlation and regression:-

correlation �±meaning and types measurement of correlation-karl pearsons 
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coefficient, Regression-Meaning-regression lines- regression equations of  X or Y 

and Y or X-relationship between correlation and regression analysis. 

 

Module - 4: Time Series analysis and Index Numbers   

Time Series analysis: meaning- components and significance of time 

series-Methods of estimating trend value-semi average �±moving average and 

least square method-Index numbers: meaning uses and types of index numbers-

concept of price relative-Methods of constructing index numbers: un weighted 

index numbers �±simple aggregate method and average of price relative method- 

weighted index numbers-Laspeyers method- �S�D�D�V�F�K�H�� �P�H�W�K�R�G�� �D�Q�G�� �I�L�V�K�H�U�¶�V�� �,�G�X�U�O��

index numbers-Tests of index number formula-time reversal test and factor 

reversal test. 

 

Module-5: Statistical Inference 

Estimation: meaning and types of statistical estimation-properties of good 

estimates-Hypothesis testing-meaning of hypothesis null and alternative 

hypothesis-type 1 and type ii errors �±level of significance-confidence interval-

Hypothesis testing methods-Z test-   I test -F test and X2 (chi-square) test 

(concepts only). 

 

 
Reference books 

1. Mathematics and Statistics for Economists      : G. S Monga 
2. Quantitative methods for economists               : R.Veerachamy 
3. Quantitative techniques                                    : DR, S Sachdeva 
4. Business Statistics                                            : Wilson 
5. Statistics                                                           : Gupta 
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Department of Economics 
CBCS Syllabus 2014-15 

 
VI SEMESTER  

KARNATAKA ECONOMY 

 (Optional paper) 

  
 

MODULE- 1: Introduction 

Total geographical area-land use pattern-HDI in Karnataka-Features of 

Karnataka economy- Demographic profile of Karnataka : Trends in population 

growth-growth rate-density �±age- sex and size composition �±population policy- 

rural urban migration-changes in occupational structure-Karnataka as knowledge 

capital of India -Karnataka as FDI destination. 

 

MODULE -4: Poverty and Unemployment in Karnataka 

Poverty: Rural and Urban poverty-causes-incidence-Relevance of 

Tendulkar and C. Rangarajan poverty indices-Unemployment: Types-Causes- 

Employment generation and poverty alleviation programs-i) self employment 

program  ii) wage employment program-iii)  Habitat development program--

Recent special programs initiated by government of Karnataka- Regional 

imbalances in Karnataka:-causes. Dr.M.Nanjudappa committee report-Issues 

related to Hyderabad Karnataka: need for special status - Self Help Group-

women empowerment.                                                                                 

 

MODULE- 3: Agriculture   

Trends in agricultural production: Causes for low Agriculture productivity- 

dry land farming- cropping pattern -water shed management in Karnataka -

irrigation- 2nd green revolution- agriculture marketing- agriculture finance-

institutional and non institutional sources-cooperative credit-Role of micro finance 

in agriculture-interstate water disputes.                                                                                
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MODULE-4: Industry and Tertiary Sector 

Recent industrial policy of government of Karnataka-small scale 

industries-importance, growth and problems- Sources of industrial finance-

Information technology and economic growth of Karnataka-Energy sector-growth 

and problems-Transport and Communication: growth and development- with 

reference to KSRTC-BMTC- BMRCL 

Recent roads development projects-Status of exports and imports of Karnataka-

�.�D�U�Q�D�W�D�N�D�¶�V���W�U�D�G�H���S�R�O�L�F�\-Health and nutrition in Karnataka.                                                                   

 

MODULE-5: Public Finance 

Sources of revenue: Tax and Non Tax-Devolution of resources: Tax 

sharing- grants in aid-public barrowings-�S�U�R�E�O�H�P�V�� �R�I�� �.�D�U�Q�D�W�D�N�D�¶�V�� �W�D�[�� �V�\�V�W�H�P- 

Growth of public expenditure-Karnataka budget: Budget deficit-fiscal deficit in 

Karnataka-state finance commission-Debt management in Karnataka-E-

governance in Karnataka.                                                                                                            

 

Reference Books 

Government of Karnataka       : Economic Survey 
Karnataka Economy                : O.D Heggade   
Karnataka Economy                : Dr.Prasanna and Dr. Shivananda  
Karnataka Economy                : Planning Commission Report 
Indian Economy                        : A.N Agaral   
Karnataka Economic Survey   : Economic journals pertaining to Karnataka Economy 
Annual Budget documents,    Kurukshetra,   yojana,  etc,. 
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Department of Economics 
CBCS Syllabus 2014-15 

 
VI SEMESTER  

HOSPITALITY ECONOMICS 

 (Optional paper) 

 

Module -1: Introduction to Hotel economics 

Meaning- definition- scope and importance of Hotel Economics-ownership 

structure: pavement hotels- Sole-proprietorship- partnership- Franchisees- 

Management Contract �± their advantages and disadvantages.-ITDC-KSTDC-

Hotel management: managerial skills and rolls �±managerial ethics and 

organizational culture-Organization: concept of organizing hotel industry-

organizational structure and design-  line and staff-authority and responsibility- 

span of control- delegation-decentralization. 

   

Module-2: Growth and Development of Hotel Industry  

Development of hotel industry over the ages-Indian hotel industry in 

comparison with international hospitality-Front office: Layout - sections - and  

Qualities of Front Office staff. -House keeping: concept- importance and scope �±

marketing of hotel products: Marketing Strategies- Marketing Mix- Planning- 

Marketing Department Organization- food and beverages: Introduction- types- 

Organization of F&B Services in different types of Hotels-Factors involved in 

hotel industry: catering -Classification - commercial and non commercial -

engineering and maintenance-Finance and accounting;-accounting concepts- 

classification of accounts- rules of debit and credit-classification of hotel 

departments: revenue and non-revenue-inter and intra departmental linkages 

and co ordination. 
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Module-3: Hotel industry and tourism 

Link between tourism and hospitality industry-trends in hospitality industry 

in India and Karnataka-emerging trends of hospitality industry-issues and 

challenges-prospects-Quality aspects in hotel industry-health and hygiene.                                  

 

Module -4: Demand and Supply of hotel industry 

Nature of demand: determinants of demand-nature of tourism demand-

supply of hospitality �±determinants of tourism and hospitality supply-changes in 

supply and demand since 1991-Strategies in hotel management: profit 

measurement and profit planning-cost benefit analysis-determinants of 

investment decision in tourism and hospitality. 

 

Module-5: Policy and Planning 

Government policy towards hotel industry �±controls-regulations and 

initiatives towards growth and development of tourism and hotel industry in India 

and Karnataka- problems of hotel industry - measures (monetary and non 

monetary)-employment of child labour �±Social Security in hotels -Hotel Security: 

concept- importance- Type- Organization structure-Application of security in 

Hotels- scope and trends.                                                                                             

 
 

Reference Books 
Hotels for Tourism Development                           : Dr. Jagmohan Negi 
Principles of grading and classification of hotels, 
 Tourism restaurant &resorts -                                : Dr. J. Negi 
Management Theory & Practice                            : C.B.Gupta,  
Introduction to Hospitality Industry                        : Bagri SC &Dahiya Ashish,  
Introduction to Hospitality,                                     : Walker John R. Prentice Hall of India. 
Hospitality Today                                                     : W.Lattin Attn. Rocco; Andrew Vladimir,  
Tourism and the hospitalities                                 : Joseph D. Fridgen 
Hospitality Mgt.                                                        : Kevin Baker, Jeremy Hayton 
Text book of Food & Beverage Service                  : S.N. Bagchi & Anita Sharma �±  
Food & Beverage Service                                        : Anil sagar & Deepak Gaur- A. 
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WITH EFFECT FROM THE ACADEMIC YEAR 2014-15 

 

 



  

i 

DEPARTMENT OF HISTORY, BANGLAORE UNIVERSITY  

     Proceedings of the meeting of B. O. S. (U G) held on 17th June 2014 

in the Chambers of the Chairperson, Department of History, 

Bangalore University, Bangalore   at 11.00 A.M. 

MEMBERS : 

 

�x Dr. M. Jamuna, Professor & Chairperson , Dept. of History, BUB 

 

�x Prof. Ramegowda K N, Dept. of History, V V Puram College of Arts  
       & Commerce, Bangalore-560004 
 

 
�x Prof. Sabiha Masrur,  Dept. of History,  Shah Dargah Compound  
       OTC Road Cross,  Cubbonpet, Bangalore-2 
 
 
�x Dr. Pandukumar B,   Dept. of History, Vivekananda College, Bagepalli-561267. 

�x Prof. Bharathi K S, Dept. of History, S  Gopalraju Govt. First Grade College,  
         Anekal -562106 

 
�x Dr. Munirajappa,  Dept. of History, Rural College, Kanakapura-562117 

 

�x Prof. H N Renukamba, Dept. of History  M E S College,  
        Malleswaram, Bangalore-560003 
 
MEMBERS   ABSENT  

�x Sri. Venkatashamy Reddy, Dept. of History, Govt Arts College, Bangalore-
560001     

 
�x Sri. Riaz Ahmed, Dept. of History, Govt First Grade                                                      
        College for Women, Kolar-563101 
 
�x Dr. Ashwathanarayana, Professor, Dept. of History,                                                      
       University of Mysore, Mysore 
 
�x Dr. Chinnaswamy  Sosale, Professor, Dept. of History,                                                 
       Kannada Vishvavidyalaya, Hampi.   
 

 The Chairperson welcomed the members and introduced the agenda. 

                                                                                 

                                                    ..2 



  

            

ii 

 

After a lengthy discussion the Board of Studies (UG) updated 

the Syllabus of 08 Papers of which two are offered as optional in the 

V & VI Semesters for the BA/BA(Hons) Credit Based Semester 

Scheme in History 2014-15.  

          The Board also prepared the question paper pattern and 

scheme of Internal Assessment. The meeting came to a close with 

the members thanking the Chairperson.  

     
                                                                                                    
                                                  
                                                        CHAIRPERSON, BOS in History (UG)-2014      
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

iii  
 
PREAMBLE : 
 
 The  BA/BA (Hons) in History Course is a Credit Based  

Semester Scheme spread over Six Semesters for BA and BA (Hons).  

The course seeks to familiarize students with the major debates in 

Indian History and gives an overview of the important aspects of 

Indian History from ancient to contemporary times.  Due importance 

is also given to the study of the West,   Middle East and South Asia 

especially in the context of Post-Colonialism. The county is presently 

confronted with several challenges -communalism, caste conflicts, 

gender related issues, impact of globalization which are threatening 

the social fabric of the plural society of India.  Ecological and 

environmental concerns at the national and international levels are 

taken into cognizance.  In view of the co-relation between education 

and changing society it is imperative to enhance academic standards 

especially in times when the relevance of study of history is seriously 

questioned.  It is essential to understand that we as a generation are in 

heritors of the great accomplishments of our forefathers.  In 

strengthening the bond between the past and the future, social 

scientists, more so, students of history have a great role to play in 

connecting with the present. The focus of the curriculum has been 

mainly on socio-economic and cultural aspects though it is not 

divested of political or dynastic histories.  With changing trends and 

latest developments in research updating of the curriculum is a 

necessary exercise.  The intention is not a survey of the history of 

various periods but an indepth study of the problems and different 

perspectives.  The aim is also to equip students for careers in teaching, 

research and civil services as well as strengthening analytical skills.  
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BA/BA(HONS) CREDIT BASED SEMESTER SCHEME SYLLABUS  
HISTORY  w e f  2014-15 

 
 

Sl No 
 

 
SEMESTERS 

 

 
TITLE OF PAPER 

 

 
Page No 

 
 

1 
 

I  SEMESTER  
HISTORY OF INDIA-I 

 
1-2 

 
PAPER - I 

 
 

2 
 

II SEMESTER  
HISTORY OF INDIA - II  
 

 
3-4 PAPER - II 

 
 

3 
 

 

III SEMESTER  
KARNATAKA �² SOCIETY 
ECONOMY AND CULTURE. 
 

 
5-6 PAPER - III 

 
4 

 

IV SEMESTER  
HISTORY AND TOURISM IN INDIA 

 
7-8 

PAPER - IV 
 

 
5 

 

V SEMESTER  
HISTORY OF MODERN INDIA 

 
9-10 

 
PAPER -V  

 

 
6 
 
 

 

PAPER -  V  (A) 

 
 

               V (B) 
 
 

HISTORY OF EUROPE 1500 -1945 
 

OR 
 

HISTORY OF CHINA AND  
JAPAN: 1900 AD 

11 
 
 
 

12 

 
7 

VI  SEMESTER 
PAPER - VI 

 

 
INDIA AFTER INDEPENDENCE 
 

13-14 

 
8 

PAPER - VI (A) 
 
 

              VI (B) 
 

CONTEMPORARY WORLD 
 
OR 
 
HISTORY OF WEST ASIA  
SINCE 1900 A.D. 

15-16 
 
 

 
17 
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COURSE PATTERN, SCHEME OF EXAMINATION AND CREDITS 

BA/BA(hons) CREDIT BASED SEMETER SCHEME, 2014 
 

Subject 
HISTORY 

 
Papers 

 

Instruct 
ion  
Hours/ 
week 

Durat 
ion of  
Exam 
 (hrs) 

           MARKS 
 

Credits 

I A EXAM TOTAL  

 
I, II, III & IV SEMESTERS 

 
 

Paper 1 
 
HISTORY OF INDIA-I  

1 X 5 
 

1X3 1 X 50 1X100 1x150 1x3 

 
Paper 2 

 
HISTORY OF INDIA - II  
 

1 X 5 
 

1X3 1 X 50 1X100 1x150 1x3 

 
Paper 3 

 
KARNATAKA �² SOCIETY 
ECONOMY AND CULTURE 
 

1 X 5 
 

1X3 1 X 50 1X100 1x150 1x3 

Paper 4 HISTORY AND TOURISM  
IN INDIA 
 

1 X 5 
 

1X3 1 X 50 1X100 1x150 1x3 

V SEMESTER 
 
Paper  5 .1 HISTORY OF MODERN INDIA 

 
1x4 1x3 1x50 1x100 1x150 1x3 

Paper 5 .2 (A) 
 
Paper 5 .2 (B) 

HISTORY OF EUROPE 1500 -1945 
                      OR 
HISTORY OF CHINA AND  
JAPAN SINCE  1900 AD 

1x4 1x3 1x50 1x100 1x150 1x3 

VI SEMESTER 
 
Paper  6.1 
 

INDIA AFTER INDEPENDENCE 
 

1x4 1x3 1x50 1x100 1x150 1x3 

Paper   6.2 (A) 
 
Paper   6.2 (B) 

CONTEMPORARY WORLD 
                      OR 
HISTORY OF WEST ASIA  SINCE 1900 A.D. 

1x4 1x3 1x50 1x100 1x150 1x3 

 
 
 
 
 
 
 
 
 



  

Vi  

 
Question Paper Pattern  

 
HISTORY  

 
BA/BA (Hons) Credit Based Semester Scheme w e f., 2014-15  

 

Time:  3 hours                                                       Total Marks : 100 

Note: Read instructions carefully.  All Sections are compulsory. 

Section - A  

Map :-                                                                     (1 X 10 = 10)  

Marking the Boundary Line                                   - 5 Marks  

Explanatory Note                                                   - 5 Marks 

OR 

Marking the Places on Outline Map Provided        - 5 Marks   

Description of the Places of Historical Importance- 5 Marks 

Section - B  

Answer any three  of the following:                        (3 X 15 = 45) 

1.  

2.  

3.  

4.  

5 

Section -C  

Answer any three  of the following                            (3 X 10=30)    

1.                                                             

2.  

3.  

4. 

5 

Section -D  

Answer any three  of the following                              (3 X 5=15)    

1.                                                             

2.  

3.  

4.  

5.  



  

 
vii 

 

HISTORY  

 BREAK UP OF INTERNAL ASSESSMENT MARKS  

 

TEST  30   MARKS 

ATTENDANCE 10 MARKS 

ASSIGNMENTS 10 MARKS 

TOTAL 50 MARKS 
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FIRST SEMESTER,   PAPER �² 1 

 
HISTORY OF INDIA 

 
UNIT-I: -   Introduction : Survey of Sources - Harappan Civilization -Urban Planning -
Society- Religious Beliefs- Trade Contacts -Script-Decline Recent Excavations.  
 
UNIT-II: - Vedic Period : 
(A)   Early Vedic Period- Vedic Texts Pastoralism- Tribal Polity - 
          Social Differentiation- Religious Practices  
(B) East Ward Movement -Settlement in the Ganga , Yamuna Doab - Proliferation of 

Agriculture - Second Urbanization - Stratified Society - Sacrificial Cult -Varna 
Division -Women.  

 
UNIT-III :-  Dissent and Protest : The Context of Heterodox Religions  -Jainism and 
Buddhism- Social base of the Heterodox Religions -Their Philosophy -Greek Invasions -
Mauryas - Form of State in Arthasastra -Ashoka -Structure of State - Economy 
Implications  of �$�V�K�R�N�D�·�V���'�K�D�P�P�D��- Decline of Mauryan Empire.  Sungas- Kushanas -  
Art & Archi tecture.  
 
UNIT-IV: -  Gupta and Post-Gupta Periods : Political Conditions under Guptas- 
Agrarian Developments -Urbanizations -Literature - Science - Art and Architecture - 
Debate over Golden Age.  The Vardhanas - Harsha - Cultural Contributions.   
 
UNIT -V :  The South : Sangam Age  - Pallavas -Architecture -The Cholas -
Administration -Art & Architecture -Bhakti Movement -Alwars & Nayanmars.  
 
MAPS: Extent of the Empire: 
1. Harappan sites   2.  Religious Centers (Jaina and Buddhist) 3. Sites of trade and 

commercial importance.     
 
PLACES OF HISTORICAL IMPORTANCE:  

1)Harappa  2)Ujjain  3)Lothal   4)Bodhgaya  5)Sarnath  6)Pataliputra  7)Taxila  8)Prayag   

9)Sanchi  10)Purushapura  11)Nalanda  12)Thaneshwar   13)Maski  14)Kanauj  

15)Sopara 16)Kaveripattanam   17)Ajanta   18)Kancheepuram   19)Mahabalipuram   
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Books for Study:  
 
1. D D Kosambi - An Introduction to Indian History 

2. Romila Thapar : Ancient India 

3. Romila Thapar : Ancient Indian Social History 

4. R. S. Sharma : Indian Feudalism  

5. R S Sharma :  Perspectives in Social and Economic History of Early India  

6. R S Sharma : History of Indian Political Ideas and institutions 

7. D N Jha :  Early India, A Concise History 

8. B D Chattopadhyaya : The Making of Early Medieval India 

9. S  Huntington :  The Art of Ancient India : Buddhist, Hindu, Jain. 

10. M K Dhavalilkar :  The Aryans : Myth and Archaeology  

11. 6. A S Altekar : State and Government in Ancient India 

12. 7. U N Goshal : History of Indian Political Ideas 

13. 8. R G Bhandarkar: Early History of Deccan (Two Vol) 

14. A L Bhasyam : The Wonder that was India 

15. H V Srinivasa Murthy : History and Culture of South India to 1000AD 

16. N. Subramanianm : Sangam Polity 

 

17.  Dgï ¹   ªÀÄdÄAzÁgï ªÀÄvÀÄÛ EvÀgÀgÀÄ (C£ÀÄªÁzÀ) - ¨sÁgÀvÀzÀ ¥sËæqsÀ 

EwºÁ¸À 

18.  ¸ÀzÁ£ÀAzÀ PÀ£ÀªÀ½î (C£ÀÄªÁzÀ)                  - ¨sÁgÀvÀzÀ EwºÁ¸À 

19.  f Dgï gÀAUÀ¸ÁéªÀÄAiÀÄå                       -  ¥ÁæaÃ£À ¨sÁgÀvÀ 

20.  J£ï ¦ ±ÀAPÀgÀ£ÁgÁAiÀÄtgÁªï                  -  ¥ÁæaÃ£À ¨sÁgÀvÀ 

�«�«�«�«�«�«�«�«�«�«�«�«�«����  
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SECOND SEMESTER,   PAPER �² II  
 

HISTORY OF INDIA - II  
 
UNIT-I :-  Introduction : Source material- Coming of Islam - Arab Invasion of Sindh - 
Founding of  the Sultanate - Illtumish, Razia  Begum -State Policy.  Balban - Theory of 
Kingship.   Turkish Nobility and the Ulema.  
 

 
UNIT- II: - Successor Dynasties : The  Khilji Revolution -  Allauddin Khilji-Theory of 
Kingship - Military and Fiscal Measures - Market Control - Southern Campaigns.   The 
Tughluqs Muhammad Bin Tuglh uq- Administrative and Economic  Reforms- Deccan 
Policy - Assessment of Muhammad Bin Tughluq.  
 
UNIT �²III :- Aspects of   Mughuls Rule : Foundation - Sur Interlude.  Akbar -
Consolidation of the Empir e - Rajput Policy - Religious Policy - Debate - Administrative 
Structure - Jagirdari and Mansabdari-Aurangzeb .   Mughal occupation of Deccan.  
 
UNIT- IV :- Society, Economy, Culture : Emergence of New Social Classes �²  Women  - 
Debate over Nature of Mughual Economy - Emergence of Composite Culture -Bhakti 
Movement -Sufi Orders - Evolution of Mughual Architecture 
 
UNIT-V: - The Maratha Moment - Shivaji- Administration   
 
MAPS: EXTENT OF THE EMPIRE OF:  

1. Mughal Architectural  Centers 
2. Trade and commercial Centers 
3. �(�[�W�H�Q�W���R�I���6�K�L�Y�D�M�L�·�V��Empire 

 
PLACES OF HISTORICAL IMPORTANCE:  
1)Delhi   2)Devagiri  3)Ajmer  4)Dwarasamudra  5)Agra  6)Surat  7)Panipet  
8)Rameshwaram  9)Shivaner  10)Poona  11)Ahmednagar  12)Fatehpur Sikri  13)Chittor)  
14)Sassaram  15)Amritsar  16)Khandesh  17)Mathura  18)Ranthambor  19)Bijapur   
20)Jinjee                                                   

Books for Study: 
1. Iswari Prasad : Medieval India 
2. Mohd. Habib & K A Nizami : Comprehensive History of India Vol.V&VI 
3. A L Srivastava : Sultanate of Delhi 
4. Tapan Ray Chaudhri & Irfan Habib : Cambridge Economic History of India Vol.1 
5. R C Majumdhar : The Mughal Age 
6. R S Tripathi : Decline and Fall of Mughal Empire 
7. Jadhunath  Sarkar :  The Maratha Polity 
8. Irfan Habib : Agrarian System in Mughal 



  

9. Burton  Stein :  A History of India 
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10. Richard Eaton :  Essays an Islam and Indian History 
11. C A Bayly : Rulers, Townsmen and Bazaar 
12. Muzaffar Alam and Sanjay Subramanyam(Ed) : The Mughal State (1526-1750) 
13. Rekha Pande :  Religious Movement in Medieval India 
14. I H Qureshi  :  The Administration of the Mughal Empire. 
15. I H Qureshi :  The Sultanate of Delhi.  

       16. ²ªÀtÚ - ªÀÄzÀåPÁ°Ã£À ¨sÁgÀvÀzÀ DyðPÀ EwºÁ¸À 

 
 
 
                             �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«��  
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THIRD SEMISTER,     PAPER �² III  
 

KARNATAKA �² SOCIETY, ECONOMY AND CULTURE. 
 
UNIT- I :-  Introduction : The  Satavahanas �² The  Formation of  States, Social - Agrarian 
Structure - Feudal Base -Kadambas - Inscriptions -Land Grants -  Agraharas -
Educational System, Early Chalukyas - Ayyahole 500. 
 
UNIT- II :- Vijayanagara and Bahamanis : Society and Economy -Agriculture-  Industry 
and  State  Income Merchant and Craft Guilds.  Bahamani and Adilshahis - State Income 
- Trade Contacts -Keladi - �6�K�L�Y�D�S�S�D���1�D�\�D�N�D�·�V���6�L�V�W�������7�L�S�S�X��- Fiscal Reforms -Economic 
Innovations.  
 
UNIT- III: - Religion and Philosophy : Jainism - Jaina Centres  - New Religious Sects 
(Advaitha, Dwaita, Vishistadvaitha,) Minor Cults  (Kalamukhas and Shaktas) 
Virashaivism - Haridasa s - Sufism.  
 
UNIT- IV:-  Literary Contributions : Pampa �² Vachanas ((Basava �² Akkamahadevi)- 
Dasa Literature (Purandaradasa �² Kanakadasa).  Navodaya Movement (Bendre - 
Kuvempu).  Architecture - Chalukyas of Badami, Hoysalas, Vijayanagara,  Bahamanis - 
�$�G�L�O���6�K�D�K�L�·s  
 
UNIT- V: - Impact of West - Growth of Nationalism- Freedom movement- Unification 
of Karnataka.  
Contemporary Issues: 
1. Politics of assertion and Social Justice(Backward Class Movement, Dalit Movement 

and  Progressive Movements, Gokak Chaluvali,  Raitha Sangha) 
2. Border Dispute (Mahajan Commission). 
3. River - Water Disputes. 

 
MAPS: 
    1. Centres of Religious Importance  
    2. Centres of Art & Architecture  
    3. Centres of Freedom Struggle. 
 
PLACES OF HISTORICAL IMPORTANCE:  
1) Pratishthana  2) Banavasi 3) Nagavi  4) Badami. 5) Aihole  6) Belur  7) Halebidu   
8) Hampi. 9)Keladi  10)Bidar  11)Bijapur  12)Srirangapatna  13)Mysore  14)Bangalore   
15)Isur 16) Vidurashwatha  17) Shivapur  18) Belgaum  19) Kittur  20) Belligavi 
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Books for Study : 

1. R R Diwakar - Karnataka Through the ages 
2. R R Diwakar - Kanataka Paramapare (Kannada Two Vol) 
3. G S Dikshit - Keladiya Nayakaru 1969 
4. Saki - Making History  
5. Doreswamy H S - Horatada Ditta Hejjegalu 1972 
6. H  Thipperudraswamy - Karnataka Samskruti Sameekshe (Kannada) 
7. Shamba Joshi - Karnataka Samskrutiya Poorva Peetike 
8. Chidananda Murthy M - Kannada Shasanagala Samskrutika Adhyayana  
9. G M Moras  - The Kadamba Kula 
10. C. Hayavadana Rao - History of Mysore 3 Vol 
11. G S Halappa & Krishna Rao - History of Freedom Movement Two Volumes 
12. K. Raghavendra Rao : Imaging the Unimaginable 
13. S U Kamat  - Karnataka Sankshipta Ithihasa 
14. D V Gundappa - Jnapaka Chitrashale  
15. S  Rajashekar  - Karnataka Art & Architecture 
16. K R Basavaraj - History and Cultural of Karnataka 
 

                                       �«�«�«�«�«�«�«�«�«���«�«�«�«�«�«�«�«�«��  
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FOURTH SEMESTER,     PAPER �² IV  

 
HISTORY AND TOURISM IN INDIA 

 
UNIT �² I: Introduction:  Tourism - Meaning Definition - Scope and 
Importance Tourism  - Types of Tourism - Nature of Travel- Traveler , Tour, 
Tourist - History as a Tourism Product.  
 
UNIT �² II: Tourism  Through the Ages:  Beginnings to the Medieval Times- Modern 
Tourism -Sargent Committee -Tourism Development - Basic infrastructure-Tourism 
Resources. 
 
UNIT �² III : Tourism Planning and Policy :  Sustainable Tourism -Eco Tourism-Heritage 
Tourism - Health Tourism.  Conservation of Historical Monuments -Protection of 
Ancient Monuments Act and Museum Act.   
 
UNIT �² IV: Tourism Organizations : International , National and Regional -IAOTO-
WTO -PATA-ITDC-KSTDC -Role of Travel Agencies-  Strengthen Indian Tourism 
Industry - Tourism Marketing and Management - Socio Economic Impact of Tourism- 
Hotel Management -Training Personnel for Tourism  
 
UNIT V  :  Tourism and Karnataka : Historical Sites -World Heritage Sites -Hampi, 
Pattadakal.  Adventure Tourism - Beaches Resorts- Wild Life Sanctuaries in Karnataka-
Prospects of Tourism in Karnataka .  
 
MAPS: 

1. Heritage Sites in India.  
2. Wild Life Sanctuaries in India.  
3. Tourism Circuits i n Karnataka. 

 
PLACES OF HISTORICAL IMPORTANCE:  
1) Gaya 2) Pataliputra 3) Sanchi 4) Ajanta 5) Ellora 6) Nandi 7) Srirangapatna 
8) Bandipura 9) Taxila 10) Prayaga 11)  Aihole 12)  Delhi  13) Patepur Sikri 14) Konark  
15) Kujaraho 16) Simhla 17) Jaipura 18) Panaji 19) Mount Abu  20) Shrvana Belugula  

 
Books for study : 
1. G S Batra - Tourism in the 21st Century 
2. G S Batra and Danguala R C - Tourism promotion and Development 
3. Brijindra Punic - Tourism Management programmes and prospects 
4. Deems Foster - An Introduction to Travel and Tourism 
5. Donald Land Berg E & Carolyn Lund Berg - Interval Travel and tourism 
6. Gupta T C Sushma Kashekar - Tourism products in India  
7. Chris Cooper and Fletcher - Tourism, Principles and Practices 
8. S. Wahab- Tourism Marketing 



  

9. Joan Bakewell -  The Complete Traveler 
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10. Douglas Pierce -  Tourism To-day, a Geographical Analysis 
11. A.K. Bhatia -  Tourism Principles 
12. James W Harrison -  Travel Agent and Tourism 
13. Edward D Mills -  Design for Holidays and Tourism 
14. Percy Brown -  Indian Architecture 
15. A.L. Basham - The Wonder that was India 
16. Elliot & Dawson - History of India as Told by its own Historians 
17. S.U. Kamat - Karnataka Gazetteer 

 
 

*************************************************** ******** 
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FIFTH   SEMESTER,     PAPER - V 
 

HISTORY OF MODERN INDIA 
 

UNIT-I :  Advent of Europeans-Impact on Indian Polity �²Mercantilism �² Wars and 
Annexations of the British (Plassey, Buxar, Carnatic Wars) - Consolidation and 
Governance - Resistance and the Revolt of 1857. 
 

UNIT - II:  British Land Revenue System (Permanent Settlement,  Ryotwari . 
Mahalwari) �² Commercialization of Agriculture �² Rural Indebtedness �² Impact of Tariff 
Policy �² Famines -Economic Nationalism - Dadabai Navoroji  and the Drain Theory. 
 

UNIT - III:   Introduction of English Education �² �0�D�F�D�X�O�D�\�·�V Minutes -Social and  
�² Religious Reform Movements �² Pan �²Islamic Movement -Growth of Nationalism �²  
Founding of Indian National Congress �² Early Phase -  Gokhale �² Tilak and 
Swadeshism -Muslim League �² Coming of  Gandhi �² Non Co-operation Movement �² 
Civil Disobedience Movement - Gandhian Methods of Struggles - Strategies - 
Ambedkar and Poona Pact. 
 

UNIT - IV:  Emergence of the  Left Wing �² Jawarlal Nehru and Subhash Chandra Bose -
Labour and Peasants  Movements -Government of India Act 1935 �² II World War and 
Indian Nationalist �² Quit India Movement �² Communalism �² Mount Batten Plan �² 
Partition and Independence. 
 

MAPS: 
1. Early European Settlement. 
2. Places Connected to 1857 Movement. 
3. Places connected to Indian National Movement. 

 

PLACES OF HISTORICAL IMPORTANCE:  
1)Calicut  2)Calcutta  3)Plassey  4)Buxar  5)Champaran  6)Madras  7)Mahe  8)Surat  
9)Pondicherry 10) Goa  11)Jhansi  12)Chauri Chaura  13)Murshidabad  
14)Chandranagore  15)Lahore    16)Amritsar  17)Dandi  18)Naokhali  19)Mahad  
20)Belgaum 
 

Books for study :  
1) Sumit Sarkar - Modern India 
2) Percival Spear - Modern India 
3) A R Desai - Social Background of Indian Nationalism 
4) J P Andrews - The Renaissance in India 
5) Annie Besant - India a Nation 
6) C Y  Chinthamani - Indian Politics since the Mutiny 
7) Bipan Chandra & Et al. Indian Struggle for Independence 
8) Bipan Chandra - Freedom Struggle  
9) Bipan Chandra - Barunde & Amalesh Tripath i - Modern India  
10) Raj Mohan Gandhi - The Good Boat Man 
11) Jawaharlal Nehru - Discovery of India 
12)  Ravindra Kumar - Essays on the Social History of India 



  

13) Ramachandra Guha - Makers of Modern India 
-10- 

 
 

14) Ramachandra Guha - Gandhi Before India,   
15) Burton Stein - A History of India 
16) Thomas R Metcalf - Ideologies of the Raj 
17) Bernard S Cohn - Colonialism and its Forms of Knowledge - The British in India.  

 
 

�«�«�«�«�«�«�«�«�«�«�«�«�«  
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FIFTH SEMESTER,     PAPER �² V (A) 
 

HISTORY OF EUROPE 1500 -1945 
 

UNIT �²I: - Introduction - Geographical Discoveries - Renaissance - Reformation - 
Counter Reformation- Industrial Revolution - Impact. 
 
UNIT �² II :- French Revolution �² Significance of the Revolution - Napoleon Bonaparte - 
Continental System - Napol�H�R�Q�·�V���(�[�S�H�G�L�W�L�R�Q�V��-Reforms - Congress of Vienna - 
Revolution of 1830 and 1848 - Growth of Liberalism - Marxian Socialism.  
 
UNIT - III :- Nationalism and Movements for Unification �² Italy and Germany �² 
Bismarck �² Diplomacy and System of Alliances �²Kulter Kampf.   The Great Alliances 
(1879-1914) - World War-I   -Russian Revolution -Paris Peace Conference-Versailles 
Treaty - League of Nations.  
 
UNIT- IV:  Rise of Dictatorships - Italian Fascist State - The Nazi Experiment - Military 
Dictatorship in Japan - Outbreak of II World War.  
 

MAPS: 
1. Centers of Industrial and French Revolution. 
2. Unification Movements - Italy and Germany. 
3. Theatres of World Wars I and II . 

 
PLACES OF HISTORICAL IMPORTANCE:  
1) Frankfurt  2)Rome  3)Turin  4)Naples  5)Milan  6)Leningrad  7)Paris  8)Berlin  
9)Dunkirk  10) Vienna  11)Waterloo  12)Versailles  13)Leipzig  14)Moscow  15)London  
16)Piedmont  17) Petersburg   18) Yalta  19) Potsdam  20) Munich. 
 

Books for Study  :  
1. James Edgar Swain - A History of Civilization 
2. C A Bailey - The Birth of Modern World 
3. Harman Criz - �$���3�H�R�S�O�H�·�V���+�L�V�W�R�U�\���R�I���W�K�H���:�R�U�O�G 
4. Hobsbaum E J - Age of Capital  
5. Hobsbaum E J - Age of Revolution.  
6. J A R Marriott - A History of Europe 
7. W.S.Churchill- The World Crisis 1911-1928 
8. Hardy G.M. Gathorne-A Short History of International Affairs 1920-1939 
9. W.C. Ongione- The World Since 1914-1919 
10. E.H.Carr- The Twenty Years Crisis 
11. E.H.Carr �²International Relations between the Two World Wars 
12. David Thomplan- Europe Since Napoleon. 
13. Hartmann Fredick- The Relations of Nations 
14. Schuman Fredrick-International .Politics 
15. E.H.Carr-A History of Soviet Russia 
16. Fisher A.L.- The Soviet in World Affairs 
17. Pollock.A.-The League of Nations. 
18. Zin mern.A.- The League of Nation and Rule of Law. 



  

19. Lipion .E- Europe 1914-1939 
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FIFTH SEMESTER,   PAPER �² V (B) 
 

HISTORY OF CHINA AND JAPAN SINCE 1900 
 

UNIT �² I: Introduction �² European Intervention in China and Japan- Sino - Japanese 
War 1894-95 -Rise of Nationalism  Taping Rebellion -100 Days Reform - Boxer Rebellion 
and its Consequences.  Dr. Sun-yat-sen- Revolution of 1911. 
 
UNIT �² II : The  Kuo-min-tung,  Chiang-kai Shek - Communists and War Lordism - 
Achievements of the Nationalist Government.   Origin and Growth of the Communist 
Party - Its leaders - Its success.  People�·�V���5�H�S�X�E�O�L�F���R�I���&�K�L�Q�D��- Cultural Revolution of 
1966.  
 

UNIT �² III :  Nationalism in Japan �² Economic, Social and Cultural Change in Japan- 
Meji Restoration -Anglo Japanese Alliance 1902- Russo -Japanese War 1904-05-  
Treaty of Portsmouth-  
 

UNIT �² IV: Japan in the First World War - Washington Conference 1921-1922 - Second 
World War- Pearl Harbour Incident- Japanese initiatives in Asia -Allied Occupation of 
Japan- Post war Japan- Treaty of San Francisco -�-�D�S�D�Q�·�V���U�R�O�H���L�Q���0�R�G�H�U�Q���:�R�U�O�G���� 
 
MAPS: 
  1. Centers of Western Influence in China. 
  2. Chinese territories under Japanese Occupation in First World War 
  3. Japanese conquests in Asia during Second World War.  
 

PLACES OF HISTORICAL IMPORTANCE:  
1)Peking  2)Shensi  3)Manchuria   4)Honkong   5)Tokyo   6) Kwangtung   7)Nanking   
8)Shantung 9)Hunan   10)Nagasaki  11)Canton  12)Macao  13)Mukden  14)Hiroshima  
15)Shanghai  16)Kyoto  17)Kanagawa  18)Port Arthur  19)Formosa  20) Trensui  
21) Yokohama.  
 

Books for Study : 
1. Arthur Tiedmann - Modern Japan   
2. Shivakumar and S Jain- History of the far East in Modern Times   
3. M D David -Rise and growth of Modern Japan -  
4. M D David- Rise and growth of Modern China -  
5. D Nelson Rowee- Modern China   
6. A K Mukherjee- History of Japan   
7. R K Majumdar- History of the Far East  
8. R S Chaurasia -History of Modern Japan  
9. R S Chaurasia- History of Far East   
10.  K M Panikar - Asia and Western Dominance  
11. P H Clyde and B F Beers- The Far East  
12. M. Vinacke - A History of the Far East 
13. Latoureth e - A Short History of the Far East 
14. Beckman - Modernization of China and Japan 



  

15. Cyrus H Peake : Nationalism and Education in Modern China 
16. O P Bland - China, Japan and Korea       
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SIXTH SEMESTER,      PAPER �² VI   
 

INDIA AFTER INDEPENDENCE 
 
UNIT �² I:-  Indian Independence : Partition -Aftermath-Problems in the New Republic �² 
Integration of Princely States -Nehruvian Era - Towards a Planned Mixed Economy - 
Socialist Pattern of Society- Making of a Foreign Policy �² Non-Alignment - India and 
her Neighbors(China, Pakistan, Srilanka)- India in World Affairs- Center State Relations 
-Formation of Linguistic States-Educational and Cultural bodies (NCERT,UGC,ICSSR, 
ICCR,ICHR)-Development of Science Technology(Indian Atomic Energy Commission, 
DRDO). 
 
 

UNIT - II :- Political Parties  : Hegemony of the Congress �² The Right and Left  Parties - -
Socialist and Communist Movements - �3�U�R�E�O�H�P�V���R�I���0�L�Q�R�U�L�W�L�H�V���D�Q�G���2�%�&�·�V��- The Politics 
of  Social Justice-Constitutional Method- Ambedkarism and Dalit Movements. 
 
 
UNIT - III  : The Assertion of Regional identities - Regional Political Parties (DMK, Akali 
Dal and Telugu Desam) - Emergence of  Indira Gandhi  �²Politics of Populism -Towards 
Coalition Politics - Non-Congressism -Jayaprakash Narayan - J P Movement - Janata 
Regime - The Rajiv Years - SAARC.   Realignment of Political Forces - Mandal 
Commission. 
  
 

UNIT - IV :-  Religion and Politics : Rise of Fundamentalism �² Secularism and 
Communalism �²  Post Modernist Movements -�7�K�H�����:�R�P�H�Q�·�V���0�R�Y�H�P�H�Q�W�V��- The Politics 
�R�I���:�R�P�H�Q�·�V���(�P�S�R�Z�H�U�P�H�Q�W��- Agriculture and Industry -Globalization and 
Liberalization - Impact on Indian Economy - Environmental  Movements. 
 
MAPS: LOCATE 10 CENTERS ONLY:  
1. Union territories and State Capitals of India 
2. Native States in integrated in to India 
3. Linguistic States created in 1956. 

 

PLACES OF HISTORICAL IMPORTANCE:  
1)Srinagar  2)Junagad  3)Hyderabad  4)Mysore   5) New Delhi    6)Nathula  
7)Sriperambudur  8)Amritsar  9)Jaipur  10)Simla  11)Bangalore  12)Chennai   13)Sardar 
Sarovar  14)Puruliya  15)Pokhran       16)Siachen   17)Godra  18)Ayodhya  19) Kargil 
20)Rai Bareli 
 

  Books for study: 
1. Baldev Raj Nayar : Globalization & Nationalism - �7�K�H���&�K�D�Q�J�L�Q�J���%�D�O�D�Q�F�H���L�Q���,�Q�G�L�D�·�V��

Economic Policy 1950-2000 
2. Narendra Pani : Inclusive Economics - Gandhian Method and Contemporary Policy 
3. �6�D�Q�J�H�H�W�K�D���3�X�U�X�V�K�R�W�K�D�P�������*�U�D�V�V�U�R�R�W�V���:�R�P�H�Q�·�V���1�H�W�Z�R�U�N�V���D�Q�G���W�K�H���6�W�D�W�H 



  

4. Ajay K Mehra & Et.al (Ed) - Political Parties and Party Systems 
 
 

-14- 
 

5. Zoya Hasan (Ed) : Politics and the State in India 
6. Peter Ronald de Souza : Contemporary India - Transactions 
7. J N Dixit : Indian Foreign Policy 1947 - 2003 
8. Puniyani : Communal Politics - Facts and Myths 
9. Sumantra Bose : The Challenge of Kashmir 
10. Bipan Chandra : Ideology and Politics in Modern India 
11. Bipan Chandra et. Al : India after Independence 1947 
12. R P Bhalla : Elections in India - Legacy and Vision 
13. Paul R Brass : Politics of India Since Independence 
14. Chaudhar D S : Nehru & Nation Building 
15. Gore M S : Unity in Diversity : The Indian Experience in Nation Building                                                    
                             �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«��  
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SIXTH SEMESTER,      PAPER �²VI (A) 
 

CONTEMPORARY WORLD 
 
UNIT �² I:- Impact of the II  World War �² UNO �² Achievements, Failures and Challenges.  
Cold War - Military Alliances (NATO, WARSAW) Economic Alliances - Cold War Era - 
Suez Crisis, Korean Crisis, Cuban Missile Crisis, Vietnam Crisis.  
 
UNIT �² II : The Third World �² Non Alignment - National Liberation Movements  South 
Africa -Middle East - Arab - Israeli Crisis - Regional organizations (Arab League, OPEC, 
ASEAN, SAARC, European Union) Afghan Civil War 
 
UNIT �² III : Disarmament (NPT, CTB, WMD) Disintegration of Soviet Union - Uni-Pola r 
World - New Economic Order - (IMF, IBRD, WTO, GATT, World Bank)  
 
UNIT �² IV: Human Rights in Contemporary World - Gender Issues - UN & Wom �H�Q�·�V��
Rights - CEDAW, Ecological Concerns - Environmental Degradation - RIO Earth 
Summit - State and Civil Society -Terrorism in Contemporary World.    
 
UNIT �² V:-  New Trends �²Ecology and Environment �² Contemporary Concerns �² The  
Earth Summit at Rio �² Gender Issues and Global Concern �² Human Rights �²  
Globalization �²Liberalization  
 
MAPS: 
  1. NATO Countries.  
  2. Communist Block . 
  3. Non-Aligned Countries.  
 
PLACES OF HISTORICAL IMPORTANCE:  
1) Bandung   2)Paris   3)Baghdad   4)Tehran   5)Beirut   6)Moscow  7)Kabul  8)Helsinki  
9)Berlin 10)Warsaw  11)Havana  12)Delhi  13)Belgrade  14)Camp David  15)Rio  16) 
Colombo  17)Tel Aviv 18)Cancun  19)Islamabad 20) New York 
 
Books for study: 

1. Agosin M (Ed) : Women, Gender and Human Rights : A Global Perspective 
2. Simonies J : New Dimensions and Challenges to Human Rights 
3. Lobo Nancy : Globalization, Hindu Nationalism and Christians in India 
4. Went R : Globalization 
5. Vyas V S (Ed) : Poverty Reduction in Developing Countries 
6. Evans T : Politics of Human Rights 
7. Jogdand & Michael : Global Social Movements 
8. Jain and Hexamar : Nuclearization in South Asia 
9. S K Ray : Refuges and Human Rights 
10. Bimal Chakraborty :  The United Nations and the Third World -Shifting       
                                                  Paradigms 



  

11. Kathleen C Bailey(Ed):  Weapons of Mass Destruction 
 

-16- 
 

12. Partha S Ghosh : Co-operation and Conflict in South Asia 
13. A C Roy : International Affairs since 1919 
14. A K Sen : International Relations since 1919 
15. Prakash Chandra, Prem Arora : Comparative Politics and International Relations.  
16. Agwani M S - Contemporary West Asia 
17. Agwani M S - Politics in the Gulf 
18. Cleveland W L A- A History of Modern Middle East 
19. Cubban H - Palestine Liberation organization 
20. Esposito John L - Voices of Resurgent Islam 
21. Lewis Bernard - The Middle East the West 
 

 
                                           �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«����  
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SIXTH SEMESTER,      PAPER �²VI (B) 
 

HISTORY OF WEST ASIA SINCE 1900 A.D. 
 
UNIT �² I: Introduction �² Social and Intellectual Awakening in Modern 



  

West Asia -First World War-Peace Settlements.  Turkey-Young Turk Movement - 
Mustafa  Kemal Pasha- Modernization of Turkey-The Kurdish Minority 
 
UNIT �² II: -  Iraq �² Rise of Nationalism �² Anglo �² Iraq Treaty1930 �² Saddam Hussain in 
Iraq .  Iran - Iraq War - Kuwait War -American Intervention -Fall of  Saddam Hussain.  
Iran -Rezashah Pahlvi  - Economic Reforms -The Oil Crisis - Pan -Islamism. 
 
UNIT �² III: -  Arab Nationalism �² First World War and Arab Nations �²Mandate System 
�² Saudi Arabia and the Arab League - Nationalization of Oil Companies in Soudi 
Arabia  
 

UNIT �² IV: Zionist Movement �²Balfour Declaration (1917) �²Jews and the Second World 
War �²Birth of Israel �²Arab-Israeli Conflict - The PLO - Israel Agreement of 1995- 
Palestinian Authority (PA) 
 
MAPS; 
  1. Turkey after 1919. 
  2. Mandates in West Asia after First World War. 
  3. Areas of Dispute between Palestine and Israel. 
 
PLACES OF HISTORICAL IMPORTANCE:  
1) Ankara   2) Damascus   3) Mosul   4) Constantinople   5) Beirut   6) Jeddah  
7)Mecca   8)Madina    9)Tel Aviv  10)Tehran   11)Palestine  12)Smyrna  13)Baghdad   
14) Jerusalem   15)Tikrit   16)Amman  17)Yemen  18)Riyadh 
 
Books for Study : 

1. Agwani M S - Contemporary West Asia 
2. Agwani M S - Politics in the Gulf 
3. Ahman Talmiz,- Reform in the Arab World 
4. Antonio George - The Arab Awakening 
5. Binder Leonard - The Ideological Revolution in the Middle East 
6. Cubban H - Paleastine Liberation organization 
7. Fischer S N - A History of Middle East 
8. Hawrani Albert - A History of the Arab People 
9. Lowis Bernard - The Middle East the West 
10. Peretz Don - The Middle East Today 
11. Said Edward - The Question of Palestine 
12. Sharabi Hisham - Nationalism and Revolution in the Arab World 

�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«����  
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REGULATIONS PERTAINING TO MASTEROF COMMERCE(M.Com)COURSEUNDER
CBC SYSTEM FROM 2014-15 ONWARDS 

1. OBJECTIVE: 

The broad objective of the Master of Commerce course is to impart to the Students, 

proressiornal education and training in various aspects of business and its environment and 

provide them with opportunities to develop managerial and analytical skills-in order to meet 

the challenges of business at the national and global level. 

2. Eligibility for Admission: 
A candidate who has passedthe B.Com/B.B.M/ BBS and BBA Degreeexamination of 

this University or of any other University recognized as equivalent theretoand has securednot 

iess than 50% of the marks in the aggregate in all the Commerce subjects of Business 

Eaucation in all the years (Examinations of the B.Com/BBM course) shall be eligible for 

admission to the course. In the case of SC/ST students and blind studentsthe minimum 

percentage of marksrequiredshall be less by 5% 

3. Duration of the Course:
The course of study for M.Com, degree shall extendover a periodof two yearsdivided 

into 4 (four) semesters. Each Semesterwill be of 16 weeks or more duration with a minimum 

of 90 actual working days. 

4. Scheme of Instruction: 
1. In each semesterthere will be seven papers (including practicals) 
2. There will be 27contact hours per week. This includes practicals. 
3. Candidates are requiredto maintain record for computer practicals, which wil have to 

be certified by the Chairman/ Co-ordinator of the course,failing which students will 

not be permitted to take the end semester examination in that subject. 

5. Attendance: 

Each course(theory/practical) shall be treated as an independent unit for the purpose of 

attendance. A studentshall attend a minimum of 75% of the total instruction hours in a course 

There shall be no (theory/practical) including tutorials and seminars in each semester. 

provision for condonation of shortage of attendance and a student who fails to secure 75% 
attendance in a course shall be required to repeatthat semester. 

6. Mediumof Instruction: 

The mediumof instruction shall be English. However a candidate will be permitted to 

write the examination either in English or in Kannada. 

7. Registering for the Examination: 

A candidate shall register for all the papers of a semester when he appears for the 

examination of that semester for the first time. 
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8. Schenmeof Examination: 

8.1 Thereshall be a University examination at the end of each semester. 
8.2 The details of the scheme of examination are as given below: 

Maximum Marks 
of Per Semester 

SL. No. No. of papers per No. of 
Course Duration 

semester Credits 
52 

M.Com 1&I1 6+1 700 (26+26) 

8.1 Each semester will normally have six (Hardcore) and one (soft core) paper and each shall 

be for 100 marks. 

8.2 () The composition of theory and internal assessment marksfor eachpaper will be 70 and 

30 respectively. However,in Computer related papers it will be 70+30 (theory+ practical). 
ii. Durationof examination per theory paper of 70 marks shall be for 3 hours, for practicals 

it will be 1l/2 (one and half) hours. 
ii. Practical recordswill be evaluated as part of the practical examination. 

iv. In case of practical examinations, studentswill be assessed on the basisof knowledge of 

processes, skills operations involved, results/calculations and reporting. 

v. Practical examination will be conducted with both internal and external examiners. If 

the externalexaminerabsents,then the examination will be conducted by two internal

examiners. 

8.3 Every theory paper shall ordinarily consist of two/three sections, developed to testingof 

conceptual skills, understanding skills, comprehension skills, articulation and application 
skills. 

8.4 () In case of theory papers the various components of internal assessment will be as 

follows:
a) Assignment - 5 Marks 

b) Attendance- 5 marks
c) Internal Test-20Marks 

(The test shall be for 1i2 hour durationcarrying40 marks. The marks scored by the candidate shall 

be later reduced to 20 marks).

(i) The Departmental Council / College / Centre shall notify in the first week of each 

semester, scheme of internal assessment, containing the detailsof tests,assignments, 

and seminars. 

(i) Co-ordination Committee: In order to monitor IA tests there shall be Co-ordination 
Committee consisting of the following: 
. Chairman BOS: Chairman

2. One SeniorFacultyMember

3. Two members from affiliated colleges as recommended by the BOS 
4. For Information Systemand Computers Subject,A Viva-Voce and Practical Exam 

for 30 marks will be conducted by external examiners. 

(iv) At least one week prior to the last working day, 1.A. marks securedby the candidates 

shall be displayed on the notice board.
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(v) The Departmental Council/ College / Centre may decide to give test/seminar to 

candidates who absent themselves for the above,only if the Council is convinced that 

the absenceof the candidate is on valid grounds. However, the Council will allow the 

candidate to avail of this provision within the duration of that semester 

(vi) The statement of internal assessment shall be sent to the Registrar (Evaluation) one 

week prior to the commencement of that particular semester examination. 

8.5 Question Paper Pattern: 

Section A: 
Answer any SevenQuestions out of Ten. Each QuestionCarriesTwo Marks (7x2=14)

Section-B: 
Answerany Four Questions out of Six. Each QuestionCarriesFive Marks (4x5=20)

Section-C: 

Answerany Three Questions out of Five. Each QuestionCarriesTwelve Marks (3xl2=36) 

8.6 Dissertation: Each studentwill choose business research project/live businessproblem in a business 

organization or industry, and prepare a dissertation report. He/she will formulate it as a 

research/consultancy problem,work under the guidanceof a faculty member on it during
the II & IlI semesters, prepare a report based on his/her work under the guidance of a 

faculty member and submit at the end of each semester. This will be evaluated for 70 

marks. Project Dissertation guidancefor a faculty memberwill involve*a workload of 5 

hours per week in a semester. Dissertation guidanceof 8 students by a faculty member will 

be equivalent to the teaching of one paper per semester. Viva voce examination will be 

conducted for 30 marks by BOE. 

9. Board of Examiners and Valuation of AnswerScripts 

9.1 There shall bea Board of Examiners for scrutinizing and approving the questionpapersand 
schemeof valuation. 

9.2 About 50% of the examiners appointed for setting of question papers and valuation work 
in each semester shall be external. 

9.3 Each written paper shall be valued by one internal examiner and one external examiner. 

Each practical examination shall be jointly conducted and evaluated by one internal

examiner and one externalexamineror two external examiners if there are no internal
examiners. But not by two internal examiners. 

9.4 If the difference in marks between two valuation is more than 15% of the maximum marks, 

the Registrar (Evaluation) or his nominee shall check the entries and the total marks 
assigned by the two valuers.If there is any mistake in toaling, it shall be rectified. While 

checking the total, if it is observed that any one or more of the answersis not valuedby one 

of the valuers, the Chairman, BOE shall advise internal members of the Board of 

Examiners to value that answer. After receiving the marks, the Chairman, BOE shall make 

the necessary corrections. Despite all these corrections, if the difference between the two 
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valuations is still more than 15%, the Chairman, BOE shall arrangefor third valuation by 

examiners from the approvedpanelof examiners. 

9.5 In case of two valuations, the averageof the two valuations and if there are three

valuations, the average of the nearest two valuations shall be taken for declaring results. 

The candidates not satisfied with the results may apply for photocopies of the answer 

scripts and / or challenge valuation. 

9.6 Challenge Valuation: 
A student who desires to challenge the marks awarded to him/her may do so by submitting 

an application along with the prescribed fee to the Registrar (Evaluation) within 15 days 

after the announcement of the results. Such candidates shall be provided with a Xerox

copy of the answerbook after concealing the name of the valuers.

The answerscripts for which challenge valuation is soughtfor shall be sent to another 

external examiner. The averageof the marks awarded in the challenge valuation and the 

marks of the earlier valuation which is closerto the.challenge valuation shall be the final

award.

10. Classification of Successful candidates: 
Minimum for a pass in each paper shall be 40% in Semesterpaper and 50% in aggregate of 

all the papers in that semester. 

The results of successful candidates at the end of each semester shall be declaredon the 

basis of Percentage of Aggregate Marks and in terms of GradePoint Average (GPA) and alpha - 

sign grade.The results at the end of the fourth semestershall also be classified on the basisof 

Percentage of Aggregate Marks and on the basisof the Cumulative Grade Point Average (CGPA) 
obtained in all the four semesters and the corresponding overallalpha-sign grade.An eight point

grading system, alpha -sign grade as described below shall be adopted.

70% and above (A+, A+ or O) 

60% and abovebut less than 70% (A) 

559% and above bkt less than 60% (B+) 
50% and above but less than 55% (B) 
40% and above but less than 50% (C) 

First Class with Distinction 

First Class 
High SecondClass 

Second Class 

Pass Class

Eight Point Alpha-Sign Grading Seale 
Grade Point <4 4-<5 5-<5.5 5.5-<6 

Average 
6-<7 7-8 8-9 -10 

Alpha-Sign 
Grade:

The Grade Point Average (GPA) in a Semester and the Cumulative GradePoint Average 

CGPA)at the end of fourth semester shall be computedas follows: 

D C B B+ A+ A++ O 

Computation of Grade Point Average(GPA):

The grade points (GP) in a courseshall be assigned based on the basisof actual marks scored
in that course as per the table below. They shall be generally percentages divided by 10. The Grade 
Point Weights (GPW) shall then be calculated as the product of the grade points earned in the 
course and the credits for the course.The total GPW for a semester is obtained by addingthe GPW 

of all the courses of the semester. 
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ILLUSTRATION 1 (26 Credits)

Papers P1 P2 P4 P5 P3 P6 P7 Total
Max. marks 100 100 100 100 100 100 100 700 

% Marks Obtained 77 73 58 76 64 66 82 496 
GradePointsEarned(G.P.)|7.7 7.3 5.8 7.6 6.46.6 8.2 
Creditsfor the Course(C) 4 4 4 4 4 2 26 

Total GPW = GP xC 
30.8 29.2 23.2 30.4 25.6 26.4 16.4 182 

Semester Aggregate Marks 496/ 700 = 70.86% 

Classification of Result First Class with Distinction 
The GPA shall then be computed by dividing the total GPW of all the courses of study by the total 
credits for the semester, GPA = Total GPW/ Total Credits = 182/ 26 = 7.0 

SemesterAlpha Sign Grade:A+ 

ILLUSTRATION 2 (24 Credits)
Papers P2 P3P4 P5 P6 Total

Max. marks 100 100 100 100 100 100 600 

% Marks Obtained 67 7378 7684 88 466 466 
GradePoints Earned (G.P.)| 6.7 7.3 7.8 7.6 8.4 8.8 

Credits for the Paper 44444T424 
Total GPW = GP xC 26.8 29.2 31.2 30.4 33.6| 35.2 186.4

SemesterAggregate Marks: 466/ 600 = 77.67%

Classification of Result: First Classwith Distinction 

GPA Total GPW/ Total Credits 186.4 /24 7.77 

Semester Alpha Sign Grade:A++ 

11. Calculation of Cumulative GradePoint Average (CGPAE 
The Cumulative Grade Point Average (CGPA) at the end of the fourth semester shall be calculated 

as the weighted average of the semester GPW. The CGPA is obtained by dividing the total of 
GPW of all the four semesters by the total credits for the programme. 

ILLUSTRATION I 

Semester IV Total 
Total Marks per Semester 700 700 600 600 2600 

Total Marks Secured 496 560 466 510 2032 

SemesterAlpha Sign Grade A A+ A+ A+

Semester GPA 7.0 8.0 7.77 8.5 

Semester Credits 26 26 24 24 T00 

Semester GPW 182 208 186.5204 822.9 

Aggregate Percentage ofMarks = 2032/ 2600 78.15 % 

Classification of Result: First Class with Distinction 
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INTRODUCTION TO THE BA CHOICE BASED CREDIT SYSTEM  

 (SEMESTER SCHEME)  

 

      The B.A Political Science Course is a Choice Based Credit System 

(Semester Scheme) spread over six semesters. The objective of the course is to 

provide a firm grounding in the subject, imbibe analytical skills and to develop a 

realistic and pragmatic perspective on the local, national, regional and 

international issues that figure in the syllabus.  

 

      The syllabus has been updated. Many new and innovative papers are being 

offered in keeping with the changing times and circumstances, as well as the 

larger societal needs. The titles and detailed contents of the papers are 

mentioned below. All the Papers in the syllabus are provided with an extensive 

Reading list.  

The goals and o bjectives of the B.A Political Science Course are as 
follows:  

�x To impart quality education to those seeking admission to the B.A Political 
Science course.   

 

�x To equip the students to prepare themselves for careers in teaching and 
research, the Union and State Civil Services, and the non-governmental 
sector.   

 

�x To increase awareness among students on local, national and international 
issues, and strengthen their analytical skills and capabilities. 

 

�x To train students to be good citizens 



 

BA CHOICE BASED CREDIT SYSTEM  (SEMESTER SCHEME)  

SYLLABUS, POLITICAL SCIENCE w.e.f  2014-2015 
 

 
Sl NO 

 
SEMESTERS 
I SEMESTER 

 
 

 
TITLE OF PAPER 

 
Page no 

 
1. 

 
PAPER - 1 

 
Core Concepts of Political 

Science 

 
1 

  

II SEMESTER 
  

 
2. 

 
PAPER - 2 

 
Understanding Political Theory 

 
2 

  
III SEMESTER 

  

3.  

 
PAPER - 3 

 
Public Administration: Core 

Concepts 
 

 
3 

  

IV SEMESTER 
 

  

 
  4. 

 
PAPER - 4 

 
Western and Eastern Political 

Thought 
 

 
4 

  

V SEMESTER 
  

 
5. 

 

PAPER 5.1 
 

Indian Constitution: Institutional 
Framework  

 
5 

 
6. 

 

PAPER 5.2 
 

International Politics  
 

6 

  

VI SEMESTER 
  

 
7. 

 
PAPER 6.1 

 
Major Constitutional Systems 

 

 
7 

  
 8. 

 
PAPER 6.2 

 
International Institutions and 

Foreign Policies  

 
8 
 



QUESTION PAPER PATTERN  

BA CHOICE BASED CREDIT SYSTEM  (SEMESTER SCHEME )  

w.e.f   2014-2015 

Total Marks: 100                                                                                             Time: 3 hours                         

NOTE: Read Instructions carefully. All parts are compulsory except for their Internal     
             options. 
 

PART �± A 

Instructions : Answer any three from the following in 60 words each. All questions    
                      carry equal marks.                                                                    3x5 = 15 marks   
 

1) 
2) 
3) 
4) 
5) 

 
PART �± B 

 

Instructions:  Answer any four from the following in 200 words each. All questions  
                      carry equal marks.                                                                  4x10 = 40 marks 
 

1) 
2) 
3) 
4) 
5) 
6) 

 
 
PART �± C 

Instructions:  Answer any three from the following in 400 words each. All questions  
                         carry equal marks.                                                          3x15 = 45 marks 

 
1) 
2) 
3) 
4) 
5)                                   



 
COURSE PATTERN, SCHEME OF EXAMINATION AND CREDITS 

 
      BA CHOICE BASED CREDIT SYSTEM (SEMESTER SCHEM E) 2014 

 

 
 

 

 

 
 
Subject 

                                          
                 
                  Papers 

 
Instruction 
hrs/week 

 
Duration 
of Exam 

(hrs) 

 
Marks 

 
 
Credits 

    IA Exam Total  
 

I, II, III and IV SEMESTERS 
 

Paper 1 Core Concepts of Political 
Science 

 
1x5 

 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 

Paper 2 Understanding Political 
Theory 
 

 

1x5 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 

Paper 3 Public Administration: Core 
Concepts 
 

 

1x5 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 

Paper 4 Western and Eastern 
Political Thought 
 

 

1x5 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 
 

 

V SEMESTER 
 
Paper - 5.1 Indian Constitution: 

Institutional Framework 
 

 

1x4 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 
 

Paper - 5.2  International Politics  

1x4 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 
 

 
VI SEMESTER   
 
Paper - 6.1 Major Constitutional 

Systems 
 

1x4 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 

Paper - 6.2 International  Institutions 
and Foreign Policies 
 

 

1x4 
 

1x3 
 

1x50 
 

1x100 
 

1x150 
 

1x3 



 

 

BREAK UP OF INTERNAL ASSESSMENT MARKS  
 

 

Tests 

 

25 marks 

 

Attendance 

 

10 marks 

 

Assignments 
 

15 marks 

 

TOTAL 

 

50 MARKS 

 

 
 

 

 

 

 

 

 

 

 

 



1 
 

I SEMESTER 

PAPER  1 :  CORE CONCEPTS OF POLITICAL SCIENCE  

 

1. Political Science :   Nature, Scope and Importance; Approaches to the study of 
Political Science �± Historical and Normative; Behaviouralism and Post-
Behaviouralism. 
 

2. State:  Elements of State; Theories of State �± Historical, Divine Right, Social 
Contract Theory; State in the age of Globalisation; State and Civil Society. 
 

3. Sovereignty :  Characteristics; Monistic and Pluralistic theories of Sovereignty; 
Changing Dimensions of Sovereignty in the age of Globalisation. 
 

4. Law:  Meaning and Sources; Schools of Law �± Historical, Philosophical, 
Comparative, Social and Marxian; Law and Governance. 
 

5. Power, Authority and Legitimacy : Nature, Kinds and Importance; The 
Contemporary Debate. 
 

READINGS 

1. A C Kapur - Principles of Political Science 
2. J.C Johari - Political Theory 
3. Harihardas and B.C. Choudhary - Political Theory 
4. Amal Ray & Mohit Bhattacharya - Political Theory 
5. M.J.Vinod and Meena Deshpande (2013) Contemporary Political Theory (PHI   
   Learning: New Delhi) 
5. S.K. Kabburi - Political Theory 
6. Ashirvatham - Political Theory 
7. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï -  gÁdå±Á¸ÀÛçzÀ ªÀÄÆ®¨sÀÆvÀ 
¥ÀjPÀ®à£ÉUÀ¼ÀÄ, PÀ¯ Á¥ÀæPÁ±À£À 

8. ºÁ®¥Àà - gÁdå±Á¸ÀÛç , ZÉÃvÀ£À §ÄPï ºË¸ï 

9. ªÀiÁ°ªÀÄÄzÀÝtÚ - gÁdå±Á¸ÀÛç, PÀ¯ Á ¥ÀæPÁ±À£À 

10. gÁªÀÄPÀÈµÀÚ  - gÁdå±Á¸ÀÛç , ®°vÀ ¥ÀæPÁ±À£À 

11. ¯ ÉÆÃ»vÁ±Àé  - gÁdå±Á¸ÀÛçzÀ ¥ÀjPÀ®à£ÉUÀ¼ÀÄ , «zÁå¤¢ü 

12. PÀ§Æâj -  gÁdå±Á¸ÀÛçzÀ ªÀÄÆ® ¥ÀjPÀ®à£ÉUÀ¼ÀÄ, «ÃuÁ ¥À©èPÉÃ±À£ïì  
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II SEMESTER 
 

PAPER 2 :  UNDERSTANDING POLITICAL THEORY  

1. Political Theory : Nature and Scope; Traditions of Political Theory �± Liberal, 
Marxist, Conservative; Approaches to Political Theory �± Normative, Historical 
and Empirical 
 

2. Democracy:   Meaning and Kinds; Theories of Democracy �± Classical, Pluralist, 
Marxist, Elitist; Challenges to Democracy in the Contemporary World.  

 
3. Rights and Duties  �± Meaning and Kinds - Civil, Political, Social, Economic and 

Cultural; Human Rights with special reference to Rights of Children, Women, 
Minorities and Disadvantaged Sections; Duties towards the State. 

 
4. Justice and Equality �± Justice: Meaning, Kinds -Social, Economic, Political 

and Legal; Rawls �D�Q�G�� �1�R�]�L�F�N�¶�V concept of Justice; Equality: Meaning, Kinds 
and Importance. 

 
5. Imperialism and Neo-Colonialism :  Meaning and Types, Neo-Colonialism and 

its Features, Dependency Theory, Modernism and Post Modernism.  
 

 

READINGS 
 

1. A.C Kapur - Principles of Political Science 
2. M.J.Vinod and Meena Deshpande (2013) Contemporary Political Theory (PHI 

Learning: New Delhi) 
3. Rajeev Bhargava and Ashok Acharya (2008) Political Theory: An Introduction 

(New Delhi: Pearson) 
4. S.L. Verma(2010) Advanced Political Theory: Analysis and Technologies 

(Jaipur: Rawat Publications) 
5. John Hoffman and Paul Graham (2007) Introduction to political Theory (New 

Delhi: Pearson Education) 
6. O.P. Gauba (2013) An Introduction to Political Theory (New Delhi: Macmillan) 
7. Sushila Ramaswamy (2013) Political Theory: Issues and Concepts (New Delhi: 

Macmillan) 
8. J.C.Johari - Political Theory 

 

9. Amal Ray and Mohit Bhattacharya - Political Theory 
10. S.K. Kabburi - The concepts of Political Science and Political Theories 
11. B.K. Gokhale - Study of Political Theory 
12. R.C. Agarwal - Political Theory & Practice 
13. Ashirvatham E - Political Theory 
14. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï - ¥ÀæªÀÄÄR gÁdQÃAiÀÄ 
¹zÁÝAvÀUÀ¼ÀÄ, PÀ¯ Á¥ÀæPÁ±À£À 

    15. PÉ.eÉ.¸ÀÄgÉÃ±ï -  ¥ÀæªÀÄÄR gÁdQÃAiÀÄ ¹zÁÝAvÀUÀ¼ÀÄ, ZÉÃvÀ£À §ÄPï 
ºË¸ï 

  16.  qÁ.zÉÃªÉÃUËqÀ  - ¥ÀæªÀÄÄR gÁdQÃAiÀÄ ¹zÁÝAvÀUÀ¼ÀÄ, ZÉÃvÀ£À §ÄPï 
ºË¸ï  
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III SEMESTER 

PAPER 3 : PUBLIC ADMINISTRATION: CORE CONCEPTS  

1. Public Administration : Meaning, Scope and Importance of Public Administration; 
Private and Public Administration - Differences; Organisation �± Theories and 
Principles, Line, Staff, Auxiliary Agencies, Departments.  
 

2. Dynamics of Management : Meaning and Functions of Management, Chief 
Executive �± Powers and Functions; Leadership �± Qualities, Communication, 
Planning and Public Relations. 
 

3. Personnel Administration : Meaning and Importance; Recruitment, Training, 
Promotion, Morale, Discipline, Retirement. 
 

4. Financial Administration: Budget �± Nature and Principles, Budgetary process �± 
Preparation, Enactment and Execution; Reforms in Financial Administration;  
Performance Budget, Zero based Budgeting.  
 

5. Trends in Public Administration : Comparative Administration, Development 
Administration, Good Governance, E-Governance, Public-Private Partnership 

 

READINGS   

1. Avasthi and Maheshwari (2012) Public Administration 
2. Siuli Sarkar (2010)  Public Administration in India (New Delhi: PHI Learning) 
3. Henry, N. (2012). Public Administration and Public Affairs. New Delhi: PHI Learning. 
4. Fadia, B.L. and Fadia, K. (2011). Public Administration: Administrative Theories and 

Concepts.  
5. Sapru, RK. (2011). Public Policy: Art and Craft of Policy Analysis. New Delhi: PHI 

Learning.   
6. Basu, R. (2005). Public Administration: Concepts and Theories. New Delhi: Sterling.   
7. Bhagwan, V. and Bhushan, V. (2005). Public Administration. New Delhi: S. Chand.  
8.  Bhattacharya, M. (2011). New Horizons of Public Administration. New Delhi: Jawahar 
9. A.R. Tyagi - Public Administration 
10. Sachdeva and Gupta - Public Administration 
11. Rumki Basu - Principles of Public Administration 
12. Mohit Bhattacharya - Development Administration. 
14. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï- ¸ÁªÀðd¤PÀ DqÀ½vÀzÀ ªÀÄÆ®vÀvÀéUÀ¼ÀÄ, 
±À§jªÀÄ¯ ÉAiÀÄ£ï 
15. ºÉZï . n. gÁªÀÄPÀÈµÀÚ - ¸ÁªÀðd¤PÀ DqÀ½vÀ, ®°vÀ ¥ÀæPÁ±À£À 
16. ªÀiÁ°ªÀÄzÀÝtÚ  - ¸ÁªÀðd¤PÀ DqÀ½vÀ, ¥ÀzÀä ¥ÀæPÁ±À£À 
17. JZï.PÀÈµÀÚgÁªï - ¸ÁªÀðd¤PÀ DqÀ½vÀ, ªÉÄÊ¸ÀÆgÀÄ «.«   
18.  £ÀªÀ®UÀÄAzÀ -  ¸ÁªÀðd¤PÀ DqÀ½vÀ,  «zÁå¤¢ü ¥ÀæPÁ±À£À 
19. ²Ã®ªÀAvÀgÀ -  ¸ÁªÀðd¤PÀ DqÀ½vÀ, «zÁå¤¢ü ¥ÀæPÁ±À£À  
20. PÉ.eÉ.¸ÀÄgÉÃ±ï  -  ¸ÁªÀðd¤PÀ DqÀ½vÀ,  ZÉÃvÀ£À §ÄPï ºË¸ï  
21. ¢£ÉÃ±À -  C©üªÀÈ¢Ý DqÀ½vÀ, ZÉÃvÀ£À §ÄPï ºË¸ï  
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22.  PÀ§Æâj -   ¸ÁªÀðd¤PÀ DqÀ½vÀ, «ÃuÁ ¥À©èPÉÃ±À£ïì   
 

IV SEMESTER 

PAPER 4 : WESTERN AND EASTERN POLITICAL THOUGHT  
 

1. Ancient Greek Political Thought : Greek City States; Plato �± Ideal State, 
Justice, Education, Communism and Philosopher King; Aristotle �± State, 
Citizenship, Classification of Constitutions and Revolution. 
 

2. Medieval Political Thought  �± Church and State in Medieval Europe; St. 
Augustine and St. Thomas Aquinas. 

 
3. Social Contractualists:  Thomas Hobbes, John Locke and J.J.Rousseau 
 
4. Socialists: Karl Marx and  Lenin 
 
5. Indian Political Thought : Manu�V�P�U�L�W�K�L�����.�D�X�W�L�O�\�D�¶�V Arthasastra, Shanti Parva of 

Mahabharata 

READINGS      

1. Sharma S.K and Urmila Sharma ((2013) Western Political Thought,  Volumes1&2, 
(New Delhi: Atlantic Publishers) 

2. Stephen Trombley (2012) Fifty Thinkers Who Shaped the Modern World (London: 
Atlantic Books) 

3. Shefali Jha (2010) Western Political Thought: From Plato to Marx (New Delhi: 
Pearson) 

4. Brian R. Nelson (2007) Western Political Thought: From Socrates to the Age  
of Ideology(New Delhi: Pearson Education) 

5. R.P. Kangle (2010) Kautilya�¶�V Arthasastra (New Delhi: Motilalal Banarsidass 
Publishers) 

6. C.L.Wayper (1979) Political Thought (Bombay: BI Publishers) 
 7. George Sabine - A History of Political Thought 
 8. D.R. Bhandari - History of European Political Philosophy 
 9. P.G. Das - History of Political Thought 
11. JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï - ¥ÁæaÃ£À ¨sÁgÀvÀzÀ gÁdQÃAiÀÄ vÁwéPÀgÀÄ, 
±À§jªÀÄ¯ ÉAiÀÄ£ï  
12. JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï - DzsÀÄ¤ÃPÀ gÁdQÃAiÀÄ aAvÀPÀgÀÄ, 
±À§jªÀÄ¯ ÉAiÀÄ£ï  
13. ªÀiÁ° ªÀÄÄzÀÝtÚ -   gÁd¤ÃwdÕgÀÄ, PÀ¯ Á ¥ÀæPÁ±À£À  
14. «.f.¸Á°ªÀÄoÀ - gÁdå±Á¸ÀÛç ªÉÊZÁjPÀgÀÄ, «zÁå¤¢ü  
15. JZï.¹.¯ ÉÆÃ»vÁ±Àé �± gÁdQÃAiÀÄ aAvÀPÀgÀÄ, «zÁå¤¢ü  
16. £ÀªÀ®UÀÄAzÀ   -   ¥Á²ÑªÀiÁvÀå ªÀÄvÀÄÛ ¨sÁgÀwÃAiÀÄ gÁd¤Ãw 
«ªÉÃZÀPÀgÀÄ, «zÁå¤¢ü  
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17. PÀ®äoÀ ªÀÄvÀÄÛ ²Ã®ªÀAvÀgÀ -     ¨sÁgÀwÃAiÀÄ gÁd¤Ãw «ªÉÃZÀPÀgÀÄ, 
«zÁå¤¢ü  
18. n.r.zÉÃªÉÃUËqÀ  -   ¥Á²ÑªÀiÁvÀå gÁdQÃAiÀÄ aAvÀ£É, ZÉÃvÀ£À§ÄPï ºË¸ï   
19. PÉ.eÉ.¸ÀÄgÉÃ±ï    -  ¥Á²ÑªÀiÁvÀå gÁdQÃAiÀÄ aAvÀPÀgÀÄ , ZÉÃvÀ£À§ÄPï ºË¸ï   

 
 

V SEMESTER 
 

PAPER 5.1: INDIAN CONSTITUTION  �± INSTITUTIONAL FRAMEWORK  

1. Framing of the Constitution and Major Features : Constituent Assembly at Work, 
Preamble and Salient Features, Citizenship, Fundamental Rights, Directive Principles of 
State Policy, Fundamental Duties. 

2.       Union and State Legislatures:  Composition, Powers and Functions; Presiding Officers,   
           Law Making Process, Committees of Parliament, Decline of Legislatures, Reforms.  
 

3. Union and State Executive:   President and Vice-President �± Elections, Powers and 
Functions; Prime Minister and Council of Ministers �± Powers and Functions; Governor, 
Chief Minister and Council of Ministers �± Powers and Functions; Debate over 
Parliamentary and Presidential forms of Government. 

4. Judiciary:  Supreme Court and High Courts �± Composition, Jurisdiction and Functions; 
Judicial Activism. 

READINGS 

 1. Granville Austin (2013) Working of a Democratic constitution: a History of the    
    Indian Experience (New Delhi: Oxford University Press) 
 2. Niraja Gopal Jayal and Pratap Bhanu Mehta (2012) the Oxford Companion to   
    Politics in India (New Delhi: Oxford University Press) 
 3. Subhash Kashyap (2011) Our Parliament (New Delhi: National Book Trust) 
 4. Shibani Kinkar Chaube (2010) The Making and Working of the Indian     
    Constitution (New Delhi: NBT) 
 5. M.V.Pylee (1984) �,�Q�G�L�D�¶�V���&�R�Q�V�W�L�W�X�W�L�R�Q 
 6. Rajni Kothari (2013) Politics in India 
 7. Granville Austin (1990) Indian Constitution: Cornerstone of a Nation (Bombay: 

Oxford University Press) 
 8. D.D.Basu,   Introduction to the Constitution of India 
 9. J.A. Siwach,  Dynamics of Indian Government and Politics 
10. D.C. Gupta,  Indian Government and politics 
11. J.C. Johari,   Indian Government and Politics 
12. Hans J. Raj  Indian Government and Politics 
13. S.K. Kabburi Indian Constitution �± Institutions and Processes. 
14. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï- ¨sÁgÀvÀzÀ ¸ÀA«zsÁ£À, PÀ¯ Á ¥ÀæPÁ±À£À 
15. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï -  ªÀiÁ»w ºÀPÀÄÌ,  ±À§jªÀÄ¯ ÉAiÀÄ£ï     
16. ªÀÄAUÀ¼À ªÀÄÆwð-  ̈ sÁgÀvÀ ¸ÀA«zsÁ£À, ªÀiÁ£ÀªÀ ºÀPÀÄÌUÀ¼ÀÄ ªÀÄvÀÄÛ   
¥Àj¸ÀgÀ, ZÉÃvÀ£À§ÄPï ºË¸ï   
17. ºÉZï.n. gÁªÀÄPÀÈµÀÚ - ¨sÁgÀvÀ ¸ÀA«zsÁ£À, ®°vÀ ¥ÀæPÁ±À£À 
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18. ²Ã®ªÀAvÀgÀ - ¨sÁgÀvÀzÀ ¸ÀA«zsÁ£À ¸ÀPÁðgÀ ªÀÄvÀÄ ÛgÁdQÃAiÀÄ , «zÁå¤¢ü 
19.  gÁd±ÉÃRgÀ  -  ¨sÁgÀvÀ ¸ÀPÁðgÀ ªÀÄvÀÄÛ gÁdQÃAiÀÄ, QgÀuï 
20.  n.r.zÉÃªÉÃUËqÀ -  ¨sÁgÀvÀ ¸ÀPÁðgÀ ªÀÄvÀÄÛ gÁdQÃAiÀÄ, ZÉÃvÀ£À§ÄPï ºË¸ï 
21. JA.«.Dgï.gÁªï- CAvÀgÀgÁ¶ÖçÃAiÀÄ  PÁ£ÀÆ£ÀÄ , PÀ£ÀßqÀ CzsÀåAiÀÄ£À ¸ÀA¸ÉÜ, 
ªÉÄÊ¸ÀÆgÀÄ,  «.« 
22.  PÀ§Æâj -  ¨sÁgÀvÀ ¸ÀA«zsÁ£À, «ÃuÁ ¥À©èPÉÃ±À£ïì 
 
 
 
 

V semester 

PAPER 5.2:  INTERNATIONAL POLITICS 

1. International Politics : Nature, Scope and Importance; Theories - Idealist, Realist 
theories, World Systems theory and Game theory. 
 

2. National Power, National Interest and Foreign Policy : Elements of National 
Power and National Interest; Formulation and Implementation of Foreign Policy; 
Role of Diplomacy and Economic Instruments.  
 

3. International Law and Human Rights : Nature, Sources and Sanctions; Universal 
Declaration of Human Rights; Role of Non-Governmental Organisations in the 
promotion of Human Rights. 
 

4. Approaches to International Peace :  Balance of Power; Collective Security; 
Pacific Settlement of International Disputes; Disarmament and Arms Control �± 
Problems and Issues. 

READINGS 

1. Hans Morgenthau, Politics Among Nations  
2. Rumki Basu (2012) International Politics: Concepts, Theories and Issues  (New   
    Delhi: Sage) 
3. Pew Ghosh (2009) International Relations  (New Delhi: PHI Learning) 
4. Joshua Goldstein. S (2004) International Relations  (Delhi: Pearson Education) 
5. Noam Chomsky (2003) Understanding Power: The Indispensable Chomsky  �±  
    edited by peter R. Mitchell & John Schoeffel (New Delhi: Penguin Books) 
6. Jozef Goldblat (2002) Arms Control: The New Guide to Negotiations and     
   Agreements  (London: Sage Publications) 
7. Karen Mingst (1999) Essentials of International Relations  (New York:     
    W.W.Norton and Co) 
8.  Bruce Russett and Harvey Starr (1986) World Politics: The Menu For Choice    
9.  qÁ.¦.J¸ï.dAiÀÄgÁªÀÄÄ -  CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ , 
PÀté¥ÀæPÁ±À£À  
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10. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï- CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼À 
¥ÀjPÀ®à£ÉUÀ¼ÀÄ ,  ±À§jªÀÄ¯ ÉAiÀÄ£ï    

11. JZï.¹. ¯ ÉÆÃ»vÁ±Àé  - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ ªÀÄvÀÄÛ 
¸ÀAWÀl£ÉUÀ¼ÀÄ , «zÁå¤¢ü ¥ÀæPÁ±À£À  

12. PÉ.eÉ.¸ÀÄgÉÃ±À  - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ, ZÉÃvÀ£À §ÄPï ºË¸ï 

13. ªÀiÁ° ªÀÄÄzÀÝt Ú - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ , PÀ¯ Á ¥ÀæPÁ±À£À 

14. ºÁ®¥Àà  - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ ,  «zÁå¤¢ü ¥ÀæPÁ±À£À 

 

VI SEMESTER 

PAPER 6.1  : MAJOR CONSTITUTIONAL SYSTEMS  

 

1. Political System of the United Kingdom : Features; House of Lords and        
    House of Commons - Composition, Powers and Functions; Prime Minister and    

Council of Ministers - Powers and Functions; The Monarchy and its role;   
Judicial System �± Composition Powers and Jurisdiction; Party system. 
 

2. United States Political System Features of the Constitution; House of  
    Representatives and Senate - Composition, Powers and Functions, President -    
    Powers and Functions; Supreme Court -Composition, Jurisdiction and working;     
    Judicial Review; Party system. 

 

3. Russian Political System : Features of the Constitution; Federation Council and   
   State Duma - Composition, Powers and Functions; President and Prime Minister -   
   Powers and Functions; Supreme Court- Composition, Jurisdiction and Functions;   
   Party System;  

 

4. Political System of Switzerland : Features of the Constitution; National Council  
    and Council of States - Composition, Powers and Functions; Executive - Types,    
    Powers and Functions; Federal Supreme Court - Composition, Powers and    
   Jurisdiction; Direct Democratic Checks; Party System. 
 

READINGS 

1. Neil Schlagler and Jayne Weisblatt (2013) World Encyclopedia of Political Systems    
    and Parties (Viva Books: New Delhi) 

2. Daniele Caramani (2012), Comparative Politics (Oxford University press, New  
 Delhi) 

3. A.C.Kapur, Select Constitutions 

4. V.K.Khanna, Comparative Study of Government and Politics 

5. J.C.Johari, Major Modern Political systems 

6. K.K.Ghai, Select Political Systems 

7. K.K.Ghai, Modern Governments 
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       8. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï -  DzsÀÄ¤ÃPÀ ¸ÀPÁðgÀUÀ¼ÀÄ,  PÀ¯ Á 

¥ÀæPÁ±À£À            

      9. n.r.zÉÃªÉÃUËqÀ  -   DzsÀÄ¤ÃPÀ  ¸ÀPÁðgÀUÀ¼ÀÄ,  ZÉÃvÀ£À§ÄPï ºË¸ï 

      10. PÉ.eÉ ¸ÀÄgÉÃ±ï -     DzsÀÄ¤ÃPÀ  ¸ÀPÁðgÀUÀ¼ÀÄ,  ZÉÃvÀ£À§ÄPï ºË¸ï 

      11. ºÉZï.n.gÁªÀÄPÀÈµÀÚ -   DzsÀÄ¤ÃPÀ  ¸ÀPÁðgÀUÀ¼ÀÄ, ®°vÀ §ÄPï ºË¸ï 

     12. ¯ ÉÆÃ»vÁ±Àé  - DzsÀÄ¤ÃPÀ  ¸ÀPÁðgÀUÀ¼ÀÄ,  «zÁå¤¢ü ¥ÀæPÁ±À£À  

      13. ªÀÄÆ®: PÉ.¹.«ÃAiÀÄgï      C£ÀÄªÁzÀ:   ªÀÄºÉÃ±ÀégÀ¥Àà   -   DzsÀÄ¤ÃPÀ   
¸ÀA«zsÁ£ÀUÀ¼ÀÄ,  ªÉÄÊ¸ÀÆgÀÄ , «.«    

 
PAPER 6.2:  INTERNATIONAL INSTITUTIONS AND FOREIGN POLICIES  

 

1. International Organisations : Evolution and Growth of International 
Organisations; United Nations �± Background, Purposes, Achievements, 
Shortcomings, UN and Environmental and Developmental Issues, Reforms and 
Restructuring of the United Nations; Millennium Development Goals.  
 

2. Major Issues:  New International Economic Order, North-South and South-
South Dialogues; Major Issues pertaining to the Working of W.T.O, European 
Union, ASEAN and  SAARC. 
 

3. Foreign Policies of Major Powers :  United States, Russia and China. 
 

4. Foreign Policy of India : Evolution and Principles; India and South Asia, South 
East and West Asia; India and the United Nations; India and the Non- Aligned 
Movement.  
 
 

READINGS 

1.Bimal Prasad (2013) �7�K�H���0�D�N�L�Q�J���R�I���,�Q�G�L�D�¶�V���)�R�U�H�L�J�Q���3�R�O�L�F�\�����7�K�H���,�Q�G�L�D�Q���1�D�W�L�R�Q�D�O��  
Congress and World Affairs, 1885-1947(New Delhi: Vitasta) 
2.Shashi Tharoor (2012) PaxIndica: India and the World in the 21st Century (New    
Delhi: Penguin Books) 
3. Mohanan B. Pillai and L.Premashekhara, eds., (2010) Foreign Policy of India:    
Continuity and Change (New Delhi: New Century Publications) 
4. Rajiv Sikri (2009) �&�K�D�O�O�H�Q�J�H�V���D�Q�G���6�W�U�D�W�H�J�\�����5�H�W�K�L�Q�N�L�Q�J���,�Q�G�L�D�¶�V���)�R�U�H�L�J�Q��Policy (New 
Delhi: Sage) 
5. Raja Mohan C (2003) �&�U�R�V�V�L�Q�J���W�K�H���5�X�E�L�F�R�Q�����7�K�H���6�K�D�S�L�Q�J���R�I���,�Q�G�L�D�¶�V���1�H�Z Foreign 
Policy (New Delhi: Viking) 
6. Fareed Zakaria (2008) The Post-American World (New Delhi: Penguin Books) 

7. Vinay Kumar Malhotra International Relations 
8. V.P. Dutt Indian Foreign Policy 
10. qÁ.¦.J¸ï.dAiÀÄgÁªÀÄÄ -  CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ,   PÀté 
¥ÀæPÁ±À£À    
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11. qÁ.JA.¦. ¨sÀÄªÀ£ÉÃ±ÀégÀ ¥Àæ¸Ázï -  CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼À 
¥ÀjPÀ®à£ÉUÀ¼ÀÄ , ±À§jªÀÄ¯ ÉAiÀÄ£ï  
12. ¹.¯ ÉÆÃ»vÁ±Àé - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ ªÀÄvÀÄÛ 
¸ÀAWÀl£ÉUÀ¼ÀÄ, «zÁå¤¢ü ¥ÀæPÁ±À£À 
13. Dgï.«.ºÉÆgÀr - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ ªÀÄvÀÄÛ 
CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀAWÀl£ÉUÀ¼ÀÄ, «zÁå¤¢ü 
14.  PÉ.eÉ.¸ÀÄgÉÃ±À  - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ ,   ZÉÃvÀ£À §ÄPï 
ºË¸ï   
15.  ªÀiÁ°ªÀÄÄzÀÝtÚ   - CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ , PÀ¯ Á 
¥ÀæPÁ±À£À                
16.  ºÁ®¥Àà   -     CAvÀgÀgÁ¶ÖçÃAiÀÄ ¸ÀA§AzsÀUÀ¼ÀÄ,  «zÁå¤¢ü ¥ÀæPÁ±À£À    
 
 
 
 
 
             



PROCEEDINGS OF THE MEETING OF B.O.S. (UG) IN MICROBIOLOGY AND 

BIOTECHNOLOGY  

 

The meeting of the B.O.S. (UG) in Microbiologyand Biotechnology was held on 18th June, 2014 in 

the Department of Microbiology and Biotechnology, Bangalore University, Bangalore. At the 

outset, the Chairman welcomed the members and initiated the proceedings.  

Agenda-1 

The Credit Based Semester Scheme for B.Sc. in Microbiology and Biotechnology, the 

Syllabus (theory and practical) and Scheme of examination for I, II, III & IV Semesters were 

finalized and approved. 

Agenda-2 

The panel of examiners for UG Microbiology and Biotechnology (both external and internal) 

was modified and approved for the year 2014-15. 

Agenda-3 

The B.O.S. approved the list for the formation of B.O.E. (UG) in Microbiology and 

Biotechnology for the year 2014-15. 

 

 The meeting concluded with the Chairman thanking all the members for their co-operation.  

 

Members present: 

1. Dr. Shastri P. S 
 

2. Dr. Jyotsna B. S 
 

3. Dr. Bharathi 
 

4. Smt. Pushpalatha. T 
 

5. Dr. Vijaya. B 
 

6. Dr. ShanthiIyer 
 

7. Dr. S.K. Sarangi 
 

 
 



B.Sc. CREDIT BASED SEMESTER SCHEME 
BIOTECHNOLOGY (PART 2) 

SCHEME OF INSTRUCTIONS AND CREDITS 
 

Paper No.   Title of the paper Type of 

paper  

Hours/ 

Week 

Duration 

of Exam 

(Hours) 

IA  Exam Total 

Marks 

Credits 

 

I Semester 

BTT-101 Cell Biology & Genetics T 4 3 30 70 100 2 

BTP-102 Cell Biology & Genetics  P 3 3 15 35 50 1 

Total Marks and Credits for I semester 150 3 

 
Paper No. Title of the paper Type of 

paper  

Hours/ 

Week 

Duration 

of Exam 

(Hours) 

IA  Exam Total 

Marks 

Credits 

 

II Semester 

BTT-201 General Microbiology & 

Biostatistics  

T 4 3 30 70 100 2 

BTP-202 General Microbiology  P 3 3 15 35 50 1 

Total Marks and Credits for II semester 150 3 

 

Paper No.  Title of the paper Type of 

paper  

Hours/ 

Week 

Duration 

of Exam 

(Hours) 

IA  Exam Total 

Marks 

Credits 

 

III Semester 

BTT-301 Biological chemistry T 4 3 30 70 100 2 

BTP-302 Biological chemistry  P 3 3 15 35 50 1 

Total Marks and Credits for III semester 150 3 

Paper No.  Title of the paper Type of 

paper  

Hours/ 

Week 

Duration 

of Exam 

(Hours) 

IA  Exam Total 

Marks 

Credits 

 

IV Semester 

BTT-401 Molecular biology T 4 3 30 70 100 2 

BTP-402 Molecular biology  P 3 3 15 35 50 1 



Total Marks and Credits for IV semester 150 3 

Paper No. Title of the paper Type of 

paper  

Hours/ 

Week 

Duration 

of Exam 

(Hours) 

IA  Exam Total 

Marks 

Credits 

 

V Semester 

BTT-501 Genetic Engineering & 

Environ. Biotechnology 

T 4 3 30 70 100 2 

BTT-502 Immunology & Animal 

Biotechnology 

 T 4 3 30 70 100 2 

BTP-503 Genetic Engineering & 

Environ. Biotechnology 

P 3 3 15 35 50 1 

BTP-504 Immunology & Animal 

Biotechnology 

 P 3 3 15 35 50 1 

Total Marks and Credits for V semester 300 6 

 
 

Paper No. Title of the paper Type of 

paper  

Hours/ 

Week 

Duration 

of Exam 

(Hours) 

IA  Exam Total 

Marks 

Credits 

 

VI Semester 

BTT-601 Plant Biotechnology T 4 3 30 70 100 2 

BTT-602 Industrial Biotechnology  T 4 3 30 70 100 2 

BTP-603 Plant Biotechnology P 3 3 15 35 50 1 

BTP-604 Industrial Biotechnology  P 3 3 15 35 50 1 

Total Marks and Credits for VI semester 300 6 

 
 

Internal assessment: 
Theory     :  (30) 
(a) Tests                 �± 10 
 (b) Assignments    - 15 
 (c) Attendance      - 05  
Practical  :  (15) 
(a) Tests                 �± 10 
 (b) Class Records - 05 



BANGALORE UNIVERSITY, BANGALORE 
 

Syllabus for B.Sc. BIOTECHNOLOGY  
(Credit Based Semester Scheme) 

 
SEMESTER-I 

BTT 101 �± CELL BIOLOGY AND GENETICS  
Total hours: 52 

 
PART A: CELL BIOLOGY 

 
Unit 1. Cell as a Basic unit of Living Systems 

Discovery of cell, The cell Theory.  
Ultra structure of an eukaryotic cell- (Both plant and animal cells) 

 
 
 Total hours:28 
 
 

   2 Hours 
 
Unit 2. Surface Architecture 

Structural organization and functions of plasma membrane and cell wall of eukaryotes.  
4 Hours 

Unit 3. Cellular Organelles  
Structure and functions of cell organelles �± Endoplasmic reticulum, Golgi complex, 
Mitochondria, Chloroplast, Ribosomes, Lysosomes, Peroxisomes, Nucleus (Nuclear 

envelope with nuclear pore complex, Nucleolus, Nucleoplasm and Chromatin).    
           Vacuole, Cytosol and Cytoskeleton structures (Microtubules, Microfilaments and  
Intermediate filaments). 
 
Unit 4. Chromosomes 

Discovery, Morphology and structural organization �± Centromere, Secondary  
constriction, Telomere, Chromonema, Euchromatin and Heterochromatin, Chemical 
composition and Karyotype.  
Ultrastructure: Single-stranded and multi-stranded hypothesis, folded- fibre and  
nucleosome models. 
Special type of chromosomes: Salivary gland and Lampbrushchromosmes. 

 
Unit 5. Cell Division 

Cell Cycle and regulation, mitosis and meiosis. 
 
Unit 7. Cell Senescence and programmed cell death2 Hours 
 
 

PART B: GENETICS 
                                                                                                                       Total Hours: 24 
 
Unit 1. Structure of DNA and RNA �± a brief account 
 
Unit 2.Mendelism  

�0�H�Q�G�H�O�¶�V���Z�R�U�N�����/�D�Z�V���R�I���K�H�U�H�G�L�W�\�����7�H�V�W��cross, Incomplete dominance and simple 
Problems.                                                                                                                 3 Hours 

8 Hours 

7 Hours 

5 Hours 

2 Hours 



Unit 3. Interaction of Genes 
Supplementary factors: comb pattern in fowls  
Complementary genes- Flower colour in sweet peas 
Multiple factors �± Skin colour in human beings 
Epistasis �± Plumage colour in poultry 
Multiple allelism: Blood groups in Human beings. 4 Hours 

 
Unit 4. Sex Determination in Plants and animals 

Concept of allosomes and autosomes, XX- XY, XX-XO, ZW-ZZ, ZO-ZZ types 2 Hours 
 
Unit 5. Linkage and Crossing Over 

Coupling and repulsion hypothesis, Linkage in maize and Drosophila, Mechanism of  
crossing over and its importance, chromosome mapping-linkage map in maize. 

 
Unit 6. Chromosomal variations  

A general account of structural and numerical aberrations, chromosomal evolution of  
wheat and cotton. 

 
Unit 7. Cytoplasmic Inheritance  

Plastid inheritance in Mirabilis, Petite characters in yeast and Kappa particles in 
paramecium. 

 
Unit 8. Mutations  

Types: Spontaneous and induced, Mutagens: Physical and chemical, Mutation at the 
molecular level, Mutations in plants, animals and microbes for economic benefit of man.  

3 Hours 
Unit 9. Human Genetics  

Karyotype in man, inherited disorders �± �$�O�O�R�V�R�P�D�O�����.�O�L�Q�H�I�H�O�W�H�U���V�\�Q�G�U�R�P�H���D�Q�G���7�X�U�Q�H�U�¶�V  
syndrome), Autosomal (Down syndrome and Cri-Du-Chat Syndrome). 

 
 
SEMESTER - I  

BTP 102 �± Cell biology and Genetics 
Total units: 15 

1. Use of Micrometer and calibration, measurement of onion epidermal cells and yeast  
2. Cell division: Mitotic and meiotic studies in grasshopper testes, onion root tips and 
flowerBuds  
3. Chromosomes: Mounting of polytene chromosomes  
4. Buccal smear - Barr bodies 
5. Karyotype analysis - Human and Onion       2 Units 

 
Human �± Normal and Abnormal �± �'�R�Z�Q���D�Q�G���7�X�U�Q�H�U�¶�V���V�\�Q�G�U�R�P�H�V�����:�L�W�K���W�K�H���K�H�O�S���R�I���V�O�L�G�H�V��  

  
6. Simple genetic problems (Problems on Interaction of genes) 1 Unit 
7. Isolation of Mitochondria 2 Unit 

 

2 Hours 

 3 Hours 

 3 Hours 

 

2 Hours 

2 Units 

4 Units 

1 Unit 

1 Unit 



8. Vital staining of Mitochondria 1 Unit 
9. RBC cell count by Haemocytometer 1 Unit 
 
Each student is required to submit 5 permanent slides (mitosis & meiosis- at least two from each) 
 

Practical Examination Scheme  
(35 marks) 

 
Major: 

Mitosis/Meosis/Polytene Chromosomes/Haemocytometry  
(20 marks) 

Minor:  Answer any two  
Barr body/ Karyotype/ Blood smear differential Staining/ Genetic Problem/ Vital 
Staining of Mitochondria  

(15 marks) 
Record:To be submitted  
 
 
REFERENCES: 
CELL BIOLOGY 
1. Molecular Biology of Cell - Bruce Alberts et al, Garland publications.   
2. Animal Cytology and Evolution �± MJD, White Cambidge University Publications   
3. Molecular Cell Biology �±Daniel, Scienific American Books  
4. Cell Biology - Jack d Bruke, The William Twilkins Company   
5. Principles of Gene Manipulations �± Old & Primrose, Black Well Scientific Publications  
6. Cell Biology �± ambrose&Dorouthy M Easty, ELBS Publications   
7. Fundamentals of Cytology �± Sharp, McGraw Hill Company  
8. Cytology �± Willson&Marrison, Reinform Publications   
9. Molecular Biology �± Smith Faber & Faber Publications  
10. Cell Biology & Molecular Biology �± EDP Roberties& EMF Roberties, Saunder College.  
11. Cell Biology �± C.B Powar, Himalaya Publications  
 
GENETICS 
1. Basic Genetics �± Daniel L. Hartl, Jones &Barlett Publishers USA  
2. Human Genetics and Medicine lark Edward Arnold P London   
3. Genetics �± Monroe W Strickberger, Macmillain Publishers, New York  
4. Genes V - Benjamin Lewin, Oxford University Press.   
5. Genes I - Benjamin Lewin, Wiley Eastern Ltd., Delhi  
6. Genes II - Benjamin Lewin, Wiley & Sons Publications   
7. Genes III- Benjamin Lewin, Wiley & Sons Publications  
8. Principles of Genetics �± Winchester Sinnot& Dom  
9. Genetics �± Blue print of life by sandhyaMitra, Tata McGraw Hill Publication   
10. Genetics �± Edgar Altenburg Oxford & IBH publications   
11. Principles of Genetics �± E.J. Gardener, M.J. Simmons and D.P. Snustad, John Wiley & Son 

Publications  



SEMESTER II  
BTT 201- GENERAL MICROBIOLOGY AND BIOSTATISTICS 

 
 
PART A: GENERAL MICROBIOLOGY 
 
Unit 1. Introduction and Scope of Microbiology  

Definition and history of Microbiology, contributions of Antony van Leeuwenhoek,  
Louis Pasteur, Robert Koch, Joseph Lister and Alexander 
Fleming. Importance of Scope of Microbiology as a modern 
science Branches of Microbiology. 

 
Unit 2. Microscopy  

Constructions and working principles of different types of microscopes �± Compound,  
Dark field, 
Phase contrast, Fluorescence and Electron (Scanning and Transmission) 

 
Unit 3. Microbial Techniques 

A). STERILIZATION: Principles and applications of  
a. Physical Methods: Autoclave, Hot air oven, laminar airflow, Seitz filter, 

sintered glass Filter and Membrane filter.   
b. Chemical Methods: Alcohol, Aldehydes, Phenols, Halogens and Gaseous agents.  
c. Radiation Methods: UV rays and Gamma rays. 

 
B). STAINS AND STAINING TECHNIQUES: Principles of staining, Types of stains-  

Simple Stains, Structural stains and Differential stains 
 
Unit 4. Microbial Taxonomy 

Concepts of Microbial species and strains, Classification of bacteria based on  
Morphology (Shape and flagella), Staining reaction, nutrition and extreme environment  

2 Hours 
 
Unit 5. General Account of Viruses and Bacteria  

A. VIRUSES �± Structure and 
classification Plant Viruses �± CaMV  
Animal Viruses �± Hepatitis B 
Bacterial Viruses �± Lambda phage  

B. BACTERIA �± Ultra structure of a bacterial cell, cell wall, endospore  
and capsule            8 Hours 

 
Unit 6. Eukaryotic Microorganism 

Salient features, Classification and reproduction of fungi, mycoplasma and algae.  
4 Hours 

Unit 7. Pathogenic Microorganisms 
A. Bacterial diseases of man �± Tetanus, Tuberculosis, Typhoid and Cholera  
B. Viral diseases: AIDS (HIV). 4 Hours 

 3 Hours 

4 Hours 

 
3 Hours 

 

3 Hours 

 
Total hours: 52 

Total hours : 37 



Unit 8. Microbial Metabolism  
A) �5�H�V�S�L�U�D�W�L�R�Q�����(�0�3�����+�0�3���D�Q�G���(�'���3�D�W�K�Z�D�\�V�����.�U�H�E�¶�V���F�\�F�O�H�����2�[�L�G�D�W�L�Y�H��

Phosphorylation.  
B) Bacterial Photosynthesis: Photosynthetic pigments in Prokaryotes,  

Photophosphorylation & Dark reaction. 6 Hours 
 

PART B-BIOSTATISTICS  
Total hours: 15 

 
Unit 1. Importance and application  

Tabulation and classification of data, Frequency distribution and 
Graphical distribution of data. 
  

 
Unit 2. Measures of Central Tendencies 

Mean, Median, Mode and their properties 
 
Unit 3. Measures of Dispersion 

Mean deviation, Variance, Standard deviation and Coefficient of Variation 
 
Unit 4. Hypothesis Testing 

Student t and Chi-square test 
 
Unit 5. Probability and Distribution  

Concepts and problems on probability, Binomial, Poisson, Normal Distribution 
and their applications 
  

 
BTP 202-GENERAL MICROBIOLOGY 

 
 

1. Safety measures in microbiology laboratory      1 Unit 
2. Cleaning and sterilization of glass wares     1 Unit  
3. Study of instruments: Compound microscope, Autoclave, Hot air oven,  

PH meter, Laminar airflow and centrifuge.     3 
Unit      

4. Staining Techniques: Simple, Negative staining, Gram staining, Endospore staining 
fungal Staining, Bacterial mobility by hanging drop method.   2 Unit 

5. Media preparation: Nutrient agar, MRBA and Nutrient broth.                2 Unit  
6. Isolation of bacteria and fungi from soil, air, and water- dilution and pour plate 

methods.         2 
Unit          
    

7. Estimation of microorganisms - Total Count (haemocytometer)  1 Unit  
8. Antibiotic sensitivity test �± paper disc method     1 Unit  
9. Biochemical tests �± starch hydrolysis, catalase & gelatin liquefaction. 
 1 Unit 
10. Study of Rhizobium from root nodules of legumes.   
 I Unit   

 

5 Hours 

 

3 Hours 

3 Hours 

2 Hours 

2 Hours 

Total Units: 15 



 
 

Practical Examination Scheme 
 

(35 marks) 
Major:          20 Marks 

Gram Staining & Endospore Staining/ Haemocytometry or Gram Staining/  
Endospore staining 

Minor:          15 Marks  
Answer any two of the following 
Instruments (any one)/ culture media / components (any one) 
Biochemical tests (any one) 
AST 

 
Records: To be submitted  
 
REFERENCES: 
 
MICROBIOLOGY: 
 

1. Microbiology-Pelzer, Chan, Krieg Tata McGraw Hill Publications  
2. Microbiology- Concepts and applications by Paul A. Ketchum, Wiley Publications   
3. Fundamentals of Microbiology �±Furbisher, Saunders & Toppan Publications  
4. Microbiology �±Ronald M.Atals  
5. Introductory Biotechnology-R.B Singh C.B.D. India (1990)  
6. Industrial Microbiology-Casual Wiley Eastern Ltd.   
7. Fundamentals of Bacteriology - Salley 
8. Fontiers in Microbial technology-P.S. Bison, CBS Publishers.   
9. Biotechnology, International Trends of perspectives A. T. Bull, G. 

HollM.D.Lilly Oxford & T Publishers.  
10. General Microbiology �±C.B. Powar, H.F. Daginawala, Himalayan Publishing House  

 
BIOSTATISTICS: 
 

1. Bliss, C.J.K. (1967) Statistics in Biology, Vol. I McGraw hill. New York.  
2. Campbell R.C. (1974) Statistics for Biologists, Cambridge Univ, Press, Cambridge   
3. Daniel (1999) Biostatistics (3rd edition) Panima Publishing, Corporation   
4. Sward law, A. C. (1985) Practical Statistics for Exponents Biologists, John 

Wiley and Sons, Inc., NY  
5. Khan (1999) Fundamentals of Biostatistics Publishing Corporation.  



SEMESTER III   
BTT 301- BIOCHEMISTRY AND BIOPHYSICS  

 
Total Hours: 52  

PART-A: BIOCHMEISTRY   
Total Hours: 35 

 
Unit 1. Amino acids  

Classification and properties due to intra, centre and side chain, titration against acid  
and abase.  

 
Unit 2. Proteins  

Classification based on structure and functions, structural organization of 
proteins (Primary, secondary, tertiary and quaternary structure) 

 
Unit 3.Enzymes  

Introduction, classification, enzyme kinetics, factors influencing enzyme activity, 
co-Enzymes and co-factors. 

 
Unit 4.Carbohydrates  

Structure, properties and classification with examples, Carbohydrates as a source of  
Energy. 

 
Unit 5.Lipids   

Structure, properties and classification and functions. 
 
Unit 6.Vitamins  

Water Soluble and fat-soluble vitamins, Dietary source. 
 
Unit 7.Hormones  

Steroid hormones- structure O, E2, P4, Glucocortocoid hormones. 
mechanism of  steroid hormone action. 

  
PART-B: BIOPHYSICS  

 
 
Unit 1.Introduction and scope of Biophysics. 
 
Unit 2.pH and buffer concepts. 

 
Unit 3.Chemical bonding �± Ionic bond, covalent bond, hydrogen bond and peptide 

bond Vander waals forces, Principles of thermodynamics. 

 1 Hour 

2 Hours 

2 Hours 

 4 Hours 

6  Hours 

 
8 Hours 

5 Hours 

5 Hours 

4 Hours 

3 Hours 

Total Hours: 17 



Unit 4. Analytical techniques  
 Principles and applications of  
 a) Chromatography (Paper, thin �± layer, column, GLC and HPLC)  
 b) Centrifugation (RPM and G, Ultra centrifugation) 7 Hours 

Unit 5.Spectroscopic techniques  
 Principles and applications of UV, Visible spectroscopy, X-ray crystallography, NMR,  
 IR, fluorescence & atomic absorption. 3 Hours 

Unit 6. Iosotopes  
 Types, their importance in biological studies, measure of radioactivity, GM counters and  
 Scintillation counting. 2 Hours 

 BTP 302- Biochemistry and Biophysics  
             Total units : 15 

1. Preparation of Buffers-Citrate and Phosphate.     1 Unit 
2. �(�V�W�L�P�D�W�L�R�Q���R�I���U�H�G�X�F�L�Q�J���V�X�J�D�U�V�����*�O�X�F�R�V�H�����0�D�O�W�R�V�H���D�Q�G���/�D�F�W�R�V�H�����E�\���'�1�6���D�Q�G���6�R�P�R�M�L�¶�V  
 Methods. 4 Units 
3. �(�V�W�L�P�D�W�L�R�Q���R�I���3�U�R�W�H�L�Q���E�\���%�L�X�U�H�W���P�H�W�K�R�G���D�Q�G���/�R�Z�U�\�¶�V���P�H�W�K�R�G 3 Units 
4. Assay of enzyme activity- Amylase. 2 Units 
5. Separation of Sugars by TLC. 2 Units 
6. Estimation of Amino acids by ninhydrin method. 2 Units 
7. Estimation of inorganic phosphate by Subba row method    1 Unit 

 
Practical Examination Scheme 

                       (35 marks)  
 

Major: (20  marks) 
a) Estimate the amylase enzyme activity of the given sample, write the principle and 

Procedure  
b)  Write the principle of TLC/Ninhydrin  

Or  
Comment on preparation of Citrate buffer/Phosphate buffer  

Minor: (15 marks) 
Estimation of Reducing sugar/Protein/Inorganic PO4  

Record: To be submitted  

 
REFERENCES:  
BIOCHMISTRY   
1. Principles of Biochemistry- AlbertLLehninger CBS Publishers & Distributors.   
2. Biochemistry-LUbretStryer Freeman International Edition.   
3. Biochemistry-KeshavTrehan Wiley Eastern Publications  



4. Fundamentals of Biochemistry J.L. Jain S.Chand and company   
5. Biochemistry, Prasaranga, Bangalore University   
6. Fundamental of Biochemistry-Dr. A.C. Deb   
7. Textbook of Organic Chemistry (A Modern approach) P.L. Soni, Sultan Chand and Sons, Publishers.   
8. The Biochemistry of Nucleic acid-tenth Edition-Roger L.P. Adams, John T. Knower and David P. 

Leader, Chapman and Hall Publications.  
 
BIOPHYSICS 
  
1. Narayanan, P (2000) Essentials of Biophysics, New Age Int. Pub. New Delhi.   
2. Bliss, C.J.K. (1967) Statistics in Biology, Vol. I McGraw hill. New York.   
3. Campbell R.C. (1974) Statistics for Biologists, Cambridge Univ, Press, Cambridge   
4. Daniel (1999) Biostatistics (3rd edition) Panima Publishing, Compotation   
5. Sward law, A. C. (1985) Practical Statistics for Exponents Biologists, John Wiley and Sons, In   
6. Khan (1999) Fundamentals of Biostatistics Publishing Corporation   
7. Roy R.N. (1999) A Text Book of Biophysics New Central Book Agency 
 
 
SEMISTER IV   

BTT- 401 �± MOLECULAR BIOLOGY  
 

              Total Hours:  52 

Unit 1.Molecular basis of life �± an introduction RNA and DNA as genetic material,  
experimental proof of DNA as genetic material. 3 Hours 

Unit 2.Nucleic Acids  
Structure and functions of DNA and RNA  
Watson and Crick model of DNA and other forms of DNA (A and Z)  
Functions of DNA and RNA including ribozymes 5 Hours 

Unit 3. DNA Replication  
Prokaryotic and Eukaryotic �± Enzymes and proteins involved in replication, Theta  
model and Rolling circle model. 4 Hours 

Unit 4. DNA Repair  
Causes and mechanism �± photoreactivation, excision repair, mismatch repair,  
SOS repair. 4 Hours 

Unit 5. Recombination in prokaryotes  
Transformation, Conjugation and Transduction 5 Hours 

Unit 6. Structure of Prokaryotic and Eukaryotic gene �± genetic code, Properties  
and wobble hypothesis. 4 Hours 



Unit 7. Transcription in Prokaryotes and Eukaryotes  
Mechanisms, Promoters and RNA polymerase, transcription factors, Post transcriptional  
modifications of eukaryotic mRNA. 5 Hours 

Unit 8. Translation  
Mechanism of translation in prokaryotes and Eukaryotes, Post translational modification  
of Proteins. 7 Hours 

Unit 9. Regulation of Gene Expression  
Regulation of Gene expression in Prokaryotes �± Operan concept (Lac and Tryp)  
Regulation of Gene expression in Eukaryotes �± transcriptional activation, galactose  
metabolism in yeast. 8 Hours 

Unit 10. Gene organization and expression in Mitochondria and chloroplasts. 3 Hours 

Unit 11.Insertional elements and transposons.  
Transposable elements in Maize and Drosophila. 4 Hours 

 
BTP 402 �± Molecular Biology  

                 Total Units: 15 

1. Preparation of DNA model 1 Unit 
2. Estimation of DNA by DPA method. 1 Unit 
3. Estimation of RNA by Orcinol method 1 Unit  
4. Column chromatography �± gel filtration (Demo)   
5. Extraction and partial purification of protein from plant source by Ammonium   

sulphate precipitation. 3 Units 
6. Extraction and partial purification of protein from animal source by organic solvents. 3 Units 
7. Protein separation by Polyacrylamide Gel Electrophoresis (PAGE) 3 Units 
8. Charts on- Conjugation, Transformation and Transduction 1 Units 

 
Practical Examination Scheme 

(35 Marks)  

Major: 20 Marks 
Extraction and estimation of protein by salt precipitation method/organic solvent method  
(Plant and animal source)  

Minor: 15 Marks 
Estimation of DNA/RNA  

and  
Comment on PAGE/Column chromatography/conjugation/transformation/transduction  

Records: To be submitted  



 
 
 
REFERENCES:  
MOLECULAR BIOLOGY   

1. Glick, B.R and Pasternak J.J (1998) Molecular biotechnology, Principles and application of 
recombinant DNA, Washington D.C. ASM press.  

2. Howe. C. (1995) Gene cloning and manipulation, Cambridge University Press, USA   
3. Lewin, B., Gene VI New York, Oxford University Press.   
4. Rigby, P.W.J. (1987) Genetic Engineering Academic Press Inc. Florida, USA.   
5. Sambrook et al (2000) Molecular cloning Volumes I, II & III, Cold spring Harbor Laboratory 

Press New York, USA   
6. Walker J. M. and Ging old, E.B. (1983) Molecular Biology & Biotechnology (Indian 

Edition) Royal Society of Chemistry U.K.  
7. Karp. G (2002) Cell & Molecular Biology, 3rdEdition, John Wiley & Sons; I
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BANGALORE UNIVERSITY 
Scheme of Instruction & Examination  for B.Sc. PHYSICS , CBCS   

 

Serial 

Number 

Paper 

Number 

Teaching 

hours 

per week 

Examination 

duration 

Maximum marks Maximum 

total 

marks 

Credits Final 

exam 

Internal 

Assessment   

01 

02 

PHY T101 

PHY P102 

4 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

03 

04 

PHY T201 

PHY P202 

4 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

05 

06 

PHY P301 

PHY T302 

4 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

07 

08 

PHY T401 

PHY P402 

4 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

09 

10 

PHY T501 

PHY P502  

3 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

11 

12 

PHY T503 

PHY P504 

3 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

13 

14 

PHY T601 

PHY P602 

3 

3 

3 hours 

3hours 

70 

35 

30 

15 
150 

2 

1 

15 

16 

PHY T603 

PHY P604 

3 

3 

3 hours 

3hours 

70 

35 

30 

15 
150 

2 

1 

                                                                                                       Grand total 1200 
16(T) 

8(P) 

 
Note-I:  

�x ���Š�‡���’�ƒ�’�‡�”���•�—�•�„�‡�”���‹�•���ƒ���–�Š�”�‡�‡���†�‹�‰�‹�–���•�—�•�„�‡�”���™�‹�–�Š���î��0 �ï���‹�•���–�Š�‡���•�‹�†�†�Ž�‡ 

�x ���Š�‡���†�‹�‰�‹�–���–�‘���–�Š�‡���Ž�‡�ˆ�–���‘�ˆ���î��0 �ï���‹�•�†�‹�…�ƒ�–�‡�•���–�Š�‡���•�‡�•�‡�•�–�‡�”���•�—�•�„�‡�” 

�x ���†�†���•�—�•�„�‡�”���–�‘���–�Š�‡���”�‹�‰�Š�–���‘�ˆ���î��0 �ï���‹�•�†�‹�…�ƒ�–�‡�•���ƒ���–�Š�‡�‘�”�›���’�ƒ�’�‡�” 

�x ���˜�‡�•���•�—�•�„�‡�”���–�‘���–�Š�‡���”�‹�‰�Š�–���‘�ˆ���î��0 �ï���‹�•�†�‹�…�ƒ�–�‡�•���ƒ���’�”�ƒ�…�–�‹�…�ƒ�Ž���’�ƒ�’�‡�” 

�x The prefix T indicates Theory paper and P indicates Practical 

Note-II:  
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      The marks distribution for the final practical examination is as follows: 

1. Writing Principle / Statement/ Formula 

with explanation of symbols and units 
05 Marks 

2. Diagram/Circuit Diagram / Expected 

Graph   
05 Marks 

3. Setting up of the experiment + Tabular 

Columns + taking readings 
10 Marks 

4. Calculations (explicitly shown) + Graph 07 Marks 

5. Accuracy of results with units 03 Marks 

6. Class Records ( to be valued at the time 

of practical examination) 
05 Marks 

Total for Practical Examination 35 Marks 

Note : Wherever explicit setting up of experiments does not exist 

like in the case of spectral charts or pre �� acquired  data is 

involved( astrophysics or atmospheric experiments) , the marks 

for setting up of experiment may be provided for additional 

graphs and formulae 

 

Note-III:  
 

�x A minimum of EIGHT (8) experiments must be performed in each practical paper 
�x ���š�’�‡�”�‹�•�‡�•�–�•���•�ƒ�”�•�‡�†���ò���ƒ�•�†�ƒ�–�‘�”�›�ó���•�Š�‘�—�Ž�†���„�‡���’�‡�”�ˆ�‘�”�•�‡�†���•�‡�…�‡�•�•�ƒ�”�‹�Ž�› 
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Syllabus for I Sem BSc, (Physics) Paper ��I : Phy-T101: 

MECHANICS �� 1 , HEAT AND THERMODYNAMICS �� 1  

UNIT �� I  

�x MOTION �ã�����‡�™�–�‘�•�ï�•�� ���ƒ�™�•�� �‘�ˆ�� ���‘�–�‹�‘�•�� �����–�ƒ�–�‡�•�‡�•�–���ƒ�•�†�� �‹�Ž�Ž�—�•�–�”�ƒ�–�‹�‘�•���á�����‘�–�‹�‘�•���‹�•�� �ƒ�� �”�‡�•�‹�•�–�‹�˜�‡��

medium; Drag force& Drag Coefficient, Drag force with v dependence (only vertical)  and 

v2 dependence (only vertical) �� derivation for velocity and position- graphs with and 

without resistance, concept of terminal velocity        

4 hours 

�x FRICTION : Static and Dynamic Friction �� Friction as a self adjusting force, Coefficient of 

Static and dynamic friction; Expression for acceleration of a body moving along an 

inclined plane with and without friction, Free Body Diagrams for the following cases 

(i)Two masses connected by a string hanging over a frictionless pulley (ii)Two masses in 

contact and masses connected by strings (horizontal only) (iii)Two masses connected by 

a string passing over a frictionless pulley fixed at the edge of a horizontal table.                

                                                4 hours 

 

�x PLANETARY & SATELLITE MOTION : Motion along a curve - radial and transverse 

�…�‘�•�’�‘�•�‡�•�–�•�� �‘�ˆ�� �ƒ�…�…�‡�Ž�‡�”�ƒ�–�‹�‘�•���†�‡�”�‹�˜�ƒ�–�‹�‘�•���â�� ���‡�™�–�‘�•�ï�• law of gravitation (vector form only), 

���‡�’�Ž�‡�”�ï�•���Ž�ƒ�™�•�����•�–�ƒ�–�‡�•�‡�•�–�•���‘�•�Ž�›���âGravitational Field and Potential �� relation between them; 

Field and Potential due to a solid sphere (derivation); Orbital and Escape Velocity (derivation), 

Satellite in circular orbit and applications; Geostationary and Geosynchronous orbits.  

                                                     5 hours 

UNIT �� II  

�x WORK & ENERGY :Work done by a constant and variable force; Work energy theorem; 

Work and potential energy; examples of potential energy; Work done by gravitational 

force; Work done by a spring force; Conservative and non �� conservative force; 

Conservation of mechanical energy                           4 hours 

�x SYSTEM OF PARTICLES :Centre of mass of rigid bodies �� General expression; Newton's 

law for a system of particles; Linear momentum for a particle and a system of particles; 

Conservation of linear momentum; System with varying mass; Single stage Rocket 
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motion �� Velocity & Acceleration with and without gravity; Elastic and inelastic 

collisions (only 2D)                          

4 hours 

�x BLACK BODY RADIATION : Black body radiation and its spectral energy distribution; 

���‹�”�…�Š�Š�‘�ˆ�ˆ�ïs law, Stefan-���‘�Ž�–�œ�•�ƒ�•�•�5�•�� �Ž�ƒ�™�á�� ���‹�‡�•�ï�•�� �†�‹�•�’�Ž�ƒ�…�‡�•�‡�•�–�� �Ž�ƒ�™�á�� ���ƒ�›�Ž�‡�‹�‰�Š-Jeans law 

�����–�ƒ�–�‡�•�‡�•�–�•���á�����‡�”�‹�˜�ƒ�–�‹�‘�•���‘�ˆ�����Ž�ƒ�•�…�•�ï-s law �� �†�‡�†�—�…�–�‹�‘�•���‘�ˆ�����‹�‡�•�ï�•�����ƒ�™���¬�����ƒ�›�Ž�‡�‹�‰�Š���� Jeans 

���ƒ�™�á�����‘�Ž�ƒ�”���…�‘�•�•�–�ƒ�•�–���ƒ�•�†���‹�–�•���†�‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���—�•�‹�•�‰�����•�‰�•�–�”�‘�•�ï�•�����›�”�Š�‡�Ž�‹�‘�•�‡�–�‡�”�â�����•�–�‹�•�ƒ�–�‹�‘�•���‘�ˆ��

the surface temperature of the sun 

       5 hours 

UNIT �� III  

�x KINETIC THEORY OF GASES :Basic assumptions of kinetic theory; Derivation of - 

deduction of perfect gas equation; Maxwell's law of distribution of velocity (without 

derivation)- deduction of most probable velocity, mean velocity and root mean square 

velocity; Derivation of expression for mean free path   �@�ã L

�7

�8���� �. �á
�â �/�=�T�S�A�H�H�ñ�O�@�E�O�P�N�E�>�Q�P�E�K�J�H�=�S�ã �ã L

�5

�¾�6���� �. �á
�A; Degrees of freedom and principle of 

equipartition of energy; Derivation of , Specific heats of an ideal gas, atomicity of gases                      

                                                                                                       6 hours 

 

�x TRANSPORT PHENOMENA : 

Viscosity and thermal conduction in gases (with derivation) ;Relation between 

coefficient of viscosity and coefficient of thermal conductivity of a gas     

                                                                              2 hours 

�x Real Gases  : Derivation of van der Waal's equation of state; Andrews experiments on 

Carbon dioxide; Derivation of the critical constants; Comparison of van der Waal's 

isotherms with Andrew's isotherms  

5 hours 

 

 

UNIT �� IV    

�x Basic Concepts and the Zeroth law of thermodynamics  

Macroscopic and microscopic descriptions of a system; Thermal Equilibrium - Zeroth 

Law of Thermodynamics; Concept of temperature; Thermodynamic equilibrium; 
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Thermodynamic coordinates - extensive and intensive; Equations of state; Various 

processes - PV indicator diagrams                                                                                      3 hours 

�x First Law of Thermodynamics  

The first law of Thermodynamics; Sign convention for heat and work; Derivation of 

equation of state �2�8�
 L �?�K�J�O�P ; Work done in an isothermal and adiabatic process for 

an ideal gas; Internal energy as a state function; Application of the first law for (i) Cyclic 

Process (ii) Adiabatic Process (iii) Isochoric Process (iv)  Isobaric Process and (v) 

Isothermal Process.                                                                                                         3 hours 

�x Second Law of Thermodynamics 

Reversible and irreversible processes; Carnot Engine; Carnot Cycle and its efficiency 

(with derivation); Second law �‘�ˆ���–�Š�‡�”�•�‘�†�›�•�ƒ�•�‹�…�•�������‡�Ž�˜�‹�•�ï�•���¬�����Ž�ƒ�—�•�‹�—�•�ï���•�–�ƒ�–�‡�•�‡�•�–�•���ƒ�•�†��

their equivalence); Practical internal combustion engines - Otto and Diesel Cycles 

(qualitative treatment); Carnot theorem (proof); Refrigerator- Coefficient of 

performance 

 4 hours 

�x Entropy 

The concept of entropy; Entropy of an ideal gas; Entropy - reversible process, Entropy - 

irreversible process; Entropy and the second law; Clausius inequality; Principle of  

increase of entropy;  Entropy  change  in (i) adiabatic process (ii) free expansion (iii) 

cyclic process (iv) isobaric process; TdS diagram of a Carnot cycle; Entropy and disorder                                      

3 hours 

 

 

References:  

1. Fundamentals of Physics- R.Resnik,D. Halliday and Walker; Wiley 6ed(2001 ) 

2. Physics-Classical and Modern, FJ Keller, E Gettys and J J Skove, McGraw Hill Second Revised 

Edition(1993 ) 

3. Classical Mechanics-K N Sreenivasa Rao, Universities Press- Orient Longman (2003  ed)  

4. Concepts of Physics Vol (1)-H C Verma, Bharathi Bhavan Publishers, 2004  Edition 
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5. University Physics- F W Sears, M W Zemansky &  H D Young, Pearson Education First 

ed.(2014 ) 

6. Mechanics- J C Upadhaya, Himalaya (2014  ed) 

7. Mechanics- Berkeley Physics Course Vol(1)- SI units CharlesKittel etal, McGrawHill 

Education (India) 2e (2011) 

8. Elements of Properties of matter �� D S Mathur, S.chand(GL) 7 Co Ltd,Dehi 1ed(2010 ) 

9. Properties of Matter - Brijlal & Subramanyam, S Chand & Co, (2002)  

10. Newtonian Mechanics- A P French, Nelson & Sons UK, (1971 ) 

11. Mechanics & Thermodynamics, G Basavaraju & Dipan Ghosh, McGrawHill Education 

(India) 1ed (1985 ) 

12. A treatise on general properties of matter, Sengupta and Chatterjee,  New Central Book 

Agency Pvt Ltd, Calcutta (7th Revised edition -2010 ) 

13. Waves & Oscillations, P K Mittal & Jai Dev Anand, Hari Anand Publications Pvt Ltd (2011ed) 

14. Heat and Thermodynamics- M M Zemansky,McGrawHill Education (India) 8ed (2011 ) 

15. Heat & Thermodynamics, MWZemansky & RHDittman, McGraw Hill Book company,Inc.US 

Seventh Revised edition(1997 ) 

16. Heat and Thermodynamics- Brij Lal and N Subramanyam, SChand & Co, New Delhi -1985 

17. Heat and Thermodynamics �� D S Mathur, SChand & Co, New Delhi, 5th Edition(2004) 

18. Heat, Thermodynamics & Stastical Mechanics, BrijLal & Subramanyam, S. Chand & 

Company,Delhi; (2008  ed) 

19. Thermodynamics & Statistical Physics, Sharma & Sarkar, Himalaya Publishing House, Third 

Edition(1991) 

20. Thermodynamics, Kinetic theory & Statistical Thermodynamics, FWSears & GLSalinger, 

Narosa Publishing House (Third Edition 1998 ) 

21. Fundamentals of Classical Thermodynamics, Gordon J V Wylen & Richard E Sonntag, John 
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Wiley Eastern Limited; 4th ed (1994 ) 

22. Thermal Physics, S C Garg, R M Bansal & C K Ghosh, McGrawHill Education (India) Second 

ed (2013 ) 

PHYSICS �� P102, PRACTICAL PHYSICS �� I 

1. Error Analysis �� Data analysis techniques and graphing techniques to be learnt (Mandatory ) 

2. Atwood machine �� with photogate 

3. Determination of coefficients of static, kinetic and rolling frictions 

4. Verification of principle of conservation of energy 

5. Simple pendulum - dependence of T on amplitude 

6. Determina�–�‹�‘�•���‘�ˆ���…�‘�‡�ˆ�ˆ�‹�…�‹�‡�•�–���‘�ˆ���˜�‹�•�…�‘�•�‹�–�›���„�›�����–�‘�•�‡�•�ï���•�‡�–�Š�‘�† 

7. Determination the Acceleration due to Gravity and Velocity for a freely falling body, using 

Digital Timing Techniques. 

8. Work done by variable force 

9. Interfacial tension by drop weight method 

10. Thermal behavior of a torch filament 

11. ���’�‡�…�‹�ˆ�‹�…���Š�‡�ƒ�–���„�›�����‡�™�–�‘�•�ï�•���Ž�ƒ�™���‘�ˆ���…�‘�‘�Ž�‹�•�‰ 

12. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����‡�™�–�‘�•�ï�•���Ž�ƒ�™���‘�ˆ���…�‘�‘�Ž�‹�•�‰���ƒ�•�†�����–�‡�ˆ�ƒ�•�5�•���Ž�ƒ�™���‘�ˆ���”�ƒ�†�‹�ƒ�–�‹�‘�• 

13. Determination of Stefan's constant by emissivity method 

14. Determination of Solar constant 

15. Calibration of Thermistor for Temperature measurement 

16. Calibration of thermocouple for Temperature measurement 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

References:  

1. B Saraf etc, - Physics through experiments, Vikas Publications (2013 ) 

2. D P Khandelwal �� A Laboratory Manual of Physics for Undergraduate Classes, Vikas 

Publications First ed (1985 ) 

3. Advanced Practical Physics for Students �� Worsnop & Flint, Methuen & Co, London 



BANGALORE UNIVERSITY B.Sc.(CBCS) PHYSICS  
 

PHYSICS �� UG  Page 8 
 

4. An Advanced Course in Practical Physics , D Chattopadhyay, P C Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, (2002)  

5. BSC, Practical Physics, CL Arora, SChand & Co, New Delhi, (2007 ) Revised Edition  

 

 

Syllabus for II Sem BSc (Physics)  Paper II-Phy-T201:  

MECHANICS �� 2 , HEAT AND THERMODYNAMICS �� 2  

UNIT �� I 

�x OSCILLATIONS : SHM ; Differential equation of SHM and its solutions, Kinetic and 

Potential energy, Simple and compound pendulum; oscillations of two masses 

connected by a spring; damped oscillations �� over damped, under damped and un-

damped oscillations; forced oscillations - concept of  resonance; Coupled Oscillators - 

in phase and out of phase oscillations- energy transfer.              6 hours 

�x ELASTICITY�ã�����‘�‘�•�‡�ï�•���Ž�ƒ�™�á�����–�”�‡�•�•���� Strain diagram, definitions of three elastic moduli; 

Relationship between three elastic constants (derivation); Poisson's ratio; Work done 

in stretching a wire; Bending of beams; Bending moment, Theory of single cantilever, 

Couple per unit twist, Torsional oscillations.                                                                           

7 hours 

UNIT �� II  

�x Thermodynamic potentials : Internal Energy; Enthalpy; Helmholtz free energy; 

Gibbs free energy and their significance; Maxwell's thermodynamic relations (using 

Thermodynamic potentials) and their significance; TdS relations; Energy equations 

and Heat Capacity equations; Third law of thermodynamics (Nernst Heat theorem) 

         4 hours 

�x Phase transitions of the first order : Melting, vaporization and sublimation;  

Condition of equilibrium of phases in terms of  Gibbs potential;Clausius-Clapeyron 

equation - elevation of boiling point, depression of freezing point; Equilibrium 

between phases - triple point              3 hours 

�x Low Temperature Physics : Methods of producing low temperatures: (i) Joule 

Thomson (Joule Kelvin / Throttling / Porous plug) experiment, Joule Thomson 
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Coefficient, inversion temperature (ii) Adiabatic demagnetization - working and 

theory                                                                                                                                    4 hours 

 

�x Liquefaction of gases  : Regenerative cooling coupled with Joule Thomson cooling; 

Adiabatic expansion with Joule Thomson cooling (qualitative)   

                                                                                                                                                2 hours  

UNIT �� III  

�x FRAMES OF REFERENCE : Inertial and Non inertial frames of reference - Importance 

of Inertial frame, Linearly accelerated frames, Concept of frame dependent forces; 

Galilean relativity - Transformation of Position, Distance/Length, Velocity (Non-

relativistic velocity addition theorem), Acceleration; Principle of Invariance, 

Michelson �� Morley Experiment, Search for ether 

                                                                                                                                                 5 hours 

�x SPECIAL THEORY OF RELATIVITY : Postulates of the special theory of relativity; 

Lorentz Transformations �� Length Contraction, Time Dilation �� twin paradox, Velocity 

Addition Theorem; Variation of mass with velocity; Mass �� Energy equivalence; 

Relativistic momentum and kinetic energy 

                                                                                                                                                 8 hours 

 

UNIT �� IV 

�x MOMENT OF INERTIA : Review of rotational motion of Rigid bodies; Kinetic energy 

of rotation-Moment of Inertia of a body; Theorem of Moment of Inertia-Parallel and 

perpendicular axes theorem with proofs (2-D case); Calculation of moment of inertia 

of a disk, annular ring, solid sphere and rectangular bar; Conservation of angular 

momentum with illustrations. 

                                                                                9 hours    

�x WAVES : Wave Equation, Speed of transverse waves on a uniform string; Speed of 

longitudinal waves in a fluid; Group velocity and Phase velocity �� relation between 
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them;                                                                                                                          4 hours   

 

References:  

1. References:  

2. Fundamentals of Physics- R.Resnik,D. Halliday and Walker; Wiley 6ed(2001 ) 

3. Physics-Classical and Modern, FJ Keller, E Gettys and J J Skove, McGraw Hill Second 

Revised Edition(1993 ) 

4. Classical Mechanics-K N Sreenivasa Rao, Universities Press- Orient Longman (2003  ed)  

5. Concepts of Physics Vol (1)-H C Verma, Bharathi Bhavan Publishers, 2004  Edition 

6. University Physics- F W Sears, M W Zemansky &  H D Young, Pearson Education First 

ed.(2014 ) 

7. Mechanics- J C Upadhaya, Himalaya (2014  ed) 

8. Mechanics- Berkeley Physics Course Vol(1)- SI units CharlesKittel etal, McGrawHill 

Education (India) 2e (2011) 

9. Elements of Properties of matter �� D S Mathur, S.chand(GL) 7 Co Ltd,Dehi 1ed(2010 ) 

10. Properties of Matter - Brijlal & Subramanyam, S Chand & Co, (2002)  

11. Newtonian Mechanics- A P French, Nelson & Sons UK, (1971 ) 

12. Mechanics & Thermodynamics, G Basavaraju & Dipan Ghosh, McGrawHill Education 

(India) 1ed (1985 ) 

13. A treatise on general properties of matter, Sengupta and Chatterjee,  New Central Book 

Agency Pvt Ltd, Calcutta (7th Revised edition -2010 ) 

14. Waves & Oscillations, P K Mittal & Jai Dev Anand, Hari Anand Publications Pvt Ltd 

(2011ed) 

15. Heat and Thermodynamics- M M Zemansky,McGrawHill Education (India) 8ed (2011 ) 

16. Heat & Thermodynamics, MWZemansky & RHDittman, McGraw Hill Book company,Inc.US 
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Seventh Revised edition(1997 ) 

17. Heat and Thermodynamics- Brij Lal and N Subramanyam, SChand & Co, New Delhi -1985 

18. Heat and Thermodynamics �� D S Mathur, SChand & Co, New Delhi, 5th Edition(2004) 

19. Heat, Thermodynamics & Stastical Mechanics, BrijLal & Subramanyam, S. Chand & 

Company,Delhi; (2008  ed) 

20. Thermodynamics & Statistical Physics, Sharma & Sarkar, Himalaya Publishing House, 

Third Edition(1991) 

21. Thermodynamics, Kinetic theory & Statistical Thermodynamics, FWSears & GLSalinger, 

Narosa Publishing House (Third Edition 1998 ) 

22. Fundamentals of Classical Thermodynamics, Gordon J V Wylen & Richard E Sonntag, John 

Wiley Eastern Limited; 4th ed (1994 ) 

23. Thermal Physics, S C Garg, R M Bansal & C K Ghosh, McGrawHill Education (India) Second 

ed (2013 ) 

24.  Physics of Waves, University Leadership Project, Prasaranga, Bangalore University 

25. Perspectives of Modern Physics, Arthur Beiser, Mc- Graw Hill; 

26. Introduction to Special Theory of Relativity, Rober Resnick, John Wiley and Sons First 

Edition 

27. Special Relativity, A P French, MIT, w.w.Nortan and CompanyFirst Ed (1968)  

28. Concepts of Modern physics McGraw hill Education(India) Pvt Ltd;6th ed (2000) 
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PHYSICS �� P202, PRACTICAL PHYSICS �� II  

1. Torsional pendulum �� to determine C and Rigidity modulus 

2. Bar pendulum �� determination of g 

3. Spring mass- ���ƒ�����•�–�ƒ�–�‹�…���…�ƒ�•�‡���–�‘���†�‡�–�‡�”�•�‹�•�‡���î�•�ï�� 

                     ���„�����†�›�•�ƒ�•�‹�…���…�ƒ�•�‡���–�‘���†�‡�–�‡�”�•�‹�•�‡���î�•�ï�� 

                     ���…�����î�•�ï���ƒ�•���ƒ���ˆ�—�•�…�–�‹�‘�•���‘�ˆ�������‘�ˆ���•�’�”�‹�•�‰ 

4. Rigid pendulum �� T and decay of amplitude 

5. Coupled oscillator �� string coupled with change of tension 

6. Rolling dumb bell - on parallel inclined rails 

7. Verification of parallel and perpendicular axis theorem 

8. ���‡�ƒ�”�Ž�‡�ï�•���†�‘�—�„�Ž�‡���„�ƒ�” 

9. ���ƒ�•�–�‹�Ž�‡�˜�‡�”���‘�ˆ���•�‡�‰�Ž�‹�‰�‹�„�Ž�‡���•�ƒ�•�•���–�‘���ˆ�‹�•�†�����‘�—�•�‰�ï�•���•�‘�†�—�Ž�—�• 

10. q- by Stretching 

11. q by uniform bending 

12. q by single cantilever 

13. �“���„�›�����‘�‡�•�‹�‰�ï�•���•�‡�–�Š�‘�† 

14. n by dynamic method 

15. Fly wheel 

16. Verification of Clausius-Clapeyron equation using pressure cooker 

17. ���Š�‡�”�•�ƒ�Ž���…�‘�•�†�—�…�–�‹�˜�‹�–�›���‘�ˆ���ƒ���„�ƒ�†���…�‘�•�†�—�…�–�‘�”���„�›�����‡�‡�ï�•���ƒ�•�†�����Š�ƒ�”�Ž�–�‘�•�ï�•���•�‡�–�Š�‘�† 

18. Thermal conductivity of rubber 

19. Determination of thermal conductivity of a good conductor by Angstrom method / 

Searle's method 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

References:  

1. B Saraf etc, - Physics through experiments, Vikas Publications 

2. D P Khandelwal �� A Laboratory Manual of Physics for Undergraduate Classes, Vani Publications 

3. Advanced Practical Physics for Students �� Worsnop & Flint, Methuen & Co, London 

4. An Advanced Course in Practical Physics , D Chattopadhyay, P C Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, 2002 
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5. BSC, Practical Physics,  C L Arora, S Chand & Co, New Delhi, 2007 Revised Edition 

Syllabus for III Sem BSc (Physics) Paper III-Phy-T301: 

ELECTRICITY and MAGNETISM 

UNIT �� I  

DC CIRCUIT ANALYSIS : ���‘�•�…�‡�’�–�� �‘�ˆ�� ���‘�Ž�–�ƒ�‰�‡�� �ƒ�•�†�� ���—�”�”�‡�•�–�� ���‘�—�”�…�‡�•�á�� ���‹�”�…�Š�Š�‘�ˆ�ˆ�ï�•�� ���—�”�”�‡�•�–�� ���ƒ�™�á��

���‹�”�…�Š�Š�‘�ˆ�ˆ�ï�•�����‘�Ž�–�ƒ�‰�‡�����ƒ�™�����•�–�ƒ�–�‡�•�‡�•�–�•���ä�����”�‹�•�…�‹�’�Ž�‡���‘�ˆ�����—�ƒ�Ž�‹�–�›�����˜�‘�Ž�–�ƒ�‰�‡���ƒ�•�†���…�—�”�”�‡�•�–���•�‘�—�”�…�‡���‡�“�—�‹�˜�ƒ�Ž�‡�•�–�•���ä��

���Š�‡�˜�‡�•�‹�•�ï�•�����Š�‡�‘�”�‡�•�����•�–�ƒ�–�‡�•�‡�•�–���ƒ�•�†���’�”�‘�‘�ˆ���á�����—�’�‡�”�’�‘�•�‹�–�‹�‘�•�����Š�‡�‘�”�‡�•���•�–�ƒ�–�‡�•�‡�•�–���ƒ�•�†���’�”�‘�‘�ˆ���á�����‘�”�–�‘�•�ï�•��

Theorem (Statement and explanation). Reciprocity Theorem. Maximum Power Transfer Theorem 

(statement and proof).   

                                                                     8 hours 

Transient currents : Self inductance �� definition, explanation, expression �. L
���Ç�. �º

�ß
; Magnetic field 

energy stored in an inductor; Growth and decay of charge in series RC circuit, Growth and decay of 

current in series LR circuit, Decay of charge in series LCR circuit -  Damped, under-damped and over-

damped conditions      

                                                                                                     5 hours 

 UNIT �� II  

Magnetic Field and Forces : Force on a moving charge in a magnetic field, Lorentz force and 

definition of B,  force on a current carrying conductor in uniform magnetic field, Force between 

parallel conductors; Definition of ampere;  

Biot �� ���ƒ�˜�ƒ�”�–�ï�•�� �Ž�ƒ�™�á�� ���ƒ�‰�•�‡�–�‹�…�� �ˆ�‹�‡�Ž�†�� �†�—�‡�� �–�‘�� �ƒ�� �•�–�”�ƒ�‹�‰�Š�–�� �…�—�”�”�‡�•�–�� �…�ƒ�”�”�›�‹�•�‰�� �…�‘�•�†�—�…�–�‘�”�� �����‡�”�‹�˜�ƒ�–�‹�‘�•�� �ˆ�‘�”��

Finite/Infinite Length, Amperes swimming rule, Right hand palm rule), Magnetic field of a circular 

loop; Force and torque on a circular current loop in a magnetic field, magnetic dipole moment, Field 

on the axis of a solenoid (derivation and explanation), Principle and theory of a moving coil BG, 

Concept of dead beat galvanometer, determination of high resistance by leakage, theory of HTG,  

Ampere's Circuital law (statement), Application of Ampere's law to straight wire, solenoid and toroid                                      

13 hours 

 

UNIT III 

Scalar and vector fields  :  Gradient of a scalar function (use of del operator),  Divergence and Curl 

product rules (explanation with geometrical representation), Line, surface and volume integrals 
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(explanation with examples), Fundamental theorem for divergence and curl (statements only).   

       3 hours   

ELECTROMAGNETIC WAVES : Equation of Continuity, Di�•�’�Ž�ƒ�…�‡�•�‡�•�–�����—�”�”�‡�•�–�á�����ƒ�š�™�‡�Ž�Ž�ï�•���‡�“�—�ƒ�–�‹�‘�•�•��

in differential form (Derivation and physical significance), Derivation of wave equation (for one 

dimension), Velocity of em waves in free space and isotropic dielectric medium(derivation), Relation 

between refractive index and permittivity (qualitatively), Transverse nature of Plane em waves, , 

Poynting Vector, Energy density in electromagnetic field, Momentum and Pressure of em waves 

(derivation),  Electromagnetic waves in a conducting medium �� skin effect and skin depth 

                                                                                                                                                                           10 hours 

 

UNIT IV  

ALTERNATING CURRENT :  rms and average value of ac �� definition and expressions, 

Representation of sinusoids by complex numbers (brief explanation),  response of LR, CR and LCR 

series circuit to sinusoidal voltage �� j operator method, series and parallel resonant (LR parallel C) 

circuits (mention condition for resonance with expressions for impedance and current), expression 

for Q factor, band width, AC bridge - Maxwell bridge (derivation of condition for balance , 

determination of self-inductance of a coil). 

                                                                               6 hours 

THERMOELECTRICITY : Seebeck effect (brief explanation, experiment and temperature 

dependence), Thermoelectric series, Neutral temperature, Laws of thermoelectricity (qualitative), 

Peltier effect, Peltier coefficient (qualitative analysis), Thomson effect, Thomson coefficient 

(qualitative analysis), Theory of thermoelectric circuits using thermodynamics (Application of 

thermodynamics to a thermocouple and connected relations  with derivation), Thermoelectric 

diagrams and uses (in finding the Seebeck Coefficients, Peltier coefficient, Thomson coefficient, total 

emf of a thermocouple, neutral temperature) Applications of thermoelectricity - Boys' Radio-

micrometer, thermopile and thermoelectric pyrometer (brief explanation with experimental setup).                                      

                                                                                                                                                     7 hours   

References: 

1. Electricity and magnetism by Brij Lal and N Subrahmanyam, Rathan Prakashan Mandir, 

Nineteenth Edition, 1993 

2. Principles of Electronics by VK Mehta and Rohit Mehta, SChand & Company, Eleventh Edition, 

2008  



BANGALORE UNIVERSITY B.Sc.(CBCS) PHYSICS  
 

PHYSICS �� UG  Page 15 
 

3. Feynman Lecture series, VolII, RPFeynnman et al, Narosa Publishing House, New Delhi 

4. Electricity & Magnetism, NSKhare & SSSrivastava, AtmaRam & Sons, New Delhi 

5. Electricity & Magnetism, DLSehgal, KLChopra, NKSehgal, SChand & Co, Sixth Edition, (1988 ) 

6. Electricity & Electronics, DCTayal, Himalaya Publishing House, Sixth Edition(1988 )  

7. Basic Electronics & Linear Circuits, NN Bhargava, DC Kulshrestha & SC Gupta, TMH Publishing 

Company Limited, 28th Reprint, (1999 ) 

8. Fundamentals of Physics by Halliday, Resnick and Walker, Asian Books Private Limited, New 

Delhi, 5th Edition, (1994 ) 

9. Introduction to Electrodynamics by DJ Griffiths Pearson Education (2015 ) 

10. Electromagnetism by BB Laud 2ed 

11. Electrical Networks, Theraja  3rd revised edition 

PHYSICS �� P302, PRACTICAL PHYSICS �� III  

1. To find L and C by equal voltage method 

2. Energy consumption in an electrical circuit - to find power factor 

3. Resonance in LCR series circuit 

4. Resonance in LCR parallel circuit 

5. Mirror galvanometer- figure of merit 

6. High resistance by leakage using BG 

7. Thermoelectric circuit - find Seebeck coefficients 

8. Verification of Law of intermediate metals   

9. Study of thermo emf as a heat pump 

10. Load regulation of constant current source 
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11. Black box - identify & measure R, L and C 

12. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����Š�‡�˜�‡�•�‹�•�ï�•���–�Š�‡�‘�”�‡�• 

13. Verification of Superposition theorem 

14. Verification of maximum power transfer theorem 

15. ���ƒ�š�™�‡�Ž�Ž�ï�•���‹�•�’�‡�†�ƒ�•�…�‡���„�”�‹�†�‰�‡ 

16.  ���‡�•�ƒ�—�–�›�ï�•���„�”�‹�†�‰�‡ 

17. ���•�†�‡�”�•�‘�•�ï�•���„�”�‹�†�‰�‡ 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

References: 

1. Physics through experiments,  BSaraf etc,Vikas Publications 1987  

2. Advanced practical physics, Chauhan & Singh, Pragathi Publications 1ed 

3. Practical Physics, DChattopadhyaya et al, Central Publications 

4. An Advanced Course in Practical Physics , D Chattopadhyay, PC Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, 2002  

5. Practical Physics, D C Tayal 2002  

Syllabus for IV Sem BSc (Physics)  Paper IV - PhyT401: 

OPTICS and FOURIER SERIES  

UNIT I  

WAVE OPTICS: Huygen's wave theory of light; Huygen's principle, construction Huygen's wave front, 

Laws of reflection and refraction using spherical wave for at a plane surface (derivation of image 

�†�‹�•�–�ƒ�•�…�‡�����±���‘�„�Œ�‡�…�–���†�‹�•�–�ƒ�•�…�‡���—�•�‹�•�‰�����—�›�‰�‡�•�ï�•���…�‘�•�•�–�”uction, derivation of Snells law). 

                                                                                                                                                                               3 hours   

INTERFERENCE :  

Coherent sources and their production; Conditions for observing interference (mention); Conditions for 
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constructive and destructive interference (mention)        

1 hour 

Coherent sources by division of wave front  

Biprism-theory and working, experiment to determine wavelength; Effect of thin film in the path of one 

of the beams; Calculation of thickness of the                                                                                                   5 hours 

 

Coherent sources by division of amplitude:   

Interference at thin films - reflected and transmitted light, Colours of thin films; Theory of air wedge; 

Theory of Newton's rings  (Only reflected System). Determination of Refractive index of a liquid                                   

4 Hours 

Unit - II  

Diffraction  - Fresnel diffraction  

���‘�•�…�‡�’�–�� �‘�ˆ�� �� �	�”�‡�•�•�‡�Ž�ï�•�� �Š�ƒ�Ž�ˆ�� �’�‡�”�‹�‘�†��zones; Theory of rectilinear propagation; Fresnel diffraction, 

Construction and working of Zone plate; Comparison of Zone plate with lens; Cylindrical Wavefront 

(Half period strips �� qualitative), Theory of diffraction at a straightedge                                      

                     7 hours 

Fraunhoffer diffraction 

Theory of single slit diffraction; Theory of grating - normal and oblique incidence - Experimental 

determination of wavelength; Discussion of Dispersive power; Resolving power, Rayleigh's criterion; 

Expression for resolving power of grating and telescope; Comparison of prism and grating spectra                                      

6 Hours        

UNIT III 

Polarization 

Review of plane polarized light and method of production; Double refraction at crystals; ���—�›�‰�‡�•�•�ï��

explanation of double refraction; Theory of retarding plates - Quarter wave plates and Half wave plates; 

Theory of superposition of two plane polarized waves with perpendicular vibrations, Production and 

detection of linearly , elliptically and circularly polarized light; Optical activity - Fresnel's explanation, 

Laurent's half shade polarimeter.                                                                                                6 Hours    
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Lasers 

Introduction; Spontaneous and stimulated emission; Einstein's coefficients and optical amplification; 

Population inversion; Main components of a laser; Lasing action; Ruby Laser - construction and 

working - energy level diagram; He-Ne Laser - construction and working - energy level diagram;   

Spatial Coherence and directionality, estimates of beam intensity, temporal coherence and  spectral 

energy density 

7 hours 

UNIT IV 

Fourier Series : Periodic functions. Orthogonality of sine and cosine functions, Dirichlet Conditions 

(Statement only). Expansion of periodic functions in a series of sine and cosine functions and 

determination of Fourier coefficients. Complex representation of Fourier series {Example : Fourier 

Series for 

(i) �B�:�T�; L �A�ë�E�BF �è O �T O �è 

(ii) �B�:�T�; L �DF�s F �è Q �T Q �r
�s�rQ �T Q �è

 

(iii)  �B�:�T�; L �T�6 �Ð �P�D�A�E�J�P�A�N�R�=�H�>F�s�á E�s�?   } 

Expansion of functions with arbitrary period.  

(Concept of change of scale; Fourier Series for Periodic Rectangular Wave; Half �� Wave rectifier; 

Trapezoidal wave  : 

�B�:�T�; L ]
�T�á �r Q �T Q �s
�s�á�s Q �T Q �t

�u F �T�á �t Q �T Q �u
 

)Application to Square wave, triangular  Wave  and Saw Tooth Wave (superposition of first three 

components to be shown graphically) .                                                                                   9  hours  

  

Optical Fibres 

Optical fiber-principle, description and classification; Why glass fibers? Coherent bundle; Numerical 

aperture of fiber; Attenuation in optical fibers - limit Multimode optical fibers; Ray dispersion in 

multi-mode step index fibers;                                                                                                                      4 hours 

                                                                                                             

References:  

1. Optics, Ajoy Ghatak, Tata Mc Graw Hill, 4th Edition 

2. Introduction to Modern Optics, Ajoy Ghatak, Tata McGraw Hill Publications (2009 ) 
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3. Fundamentals of Physics by Halliday, Resnick and Walker, Asian Books Private Limited, 

New Delhi, 5th Edition, (1994) 

4. A K Ghatak and K Thyagarajan, Contemporary Optics, Macmillan/Premium Publishing Corp 

(1978 ) 

5. Jenkins and White, Optics, McGraw Hill Education India Pvt Ltd 4th ed(2011 ) 

6. Optics, Brij Lal and Subramaniam, SChand & Company, 22nd Edition, (1994 ) 

7. Principles of Optics, B K Mathur, Gopal Printing Press, Kanpur, 6th Edition, (1996 ) 

8. An Introductions to LASERS-Theory & Applications, M N Avadhanulu, S Chand & Co, (2001 ) 

9. Introduction to Fibre Optics, Ajoy Ghatak & K Thyagarajan, Cambridge University Press, 

First Edition Reprint,(2002 ) 

      10. Optical Fibre Communications, Gerd Keiser, McGraw Hill, 3rd  Edition, (2000 ) 

10. Fibre Optic Communication, DCAgarwal, Wheeler Publications, Second Edition 

Reprint,(1996 ) 

11. Optics, Klein and Furtak, Wiley Publications Pvt Ltd 2ed (2011 ) 

12. B B Laud, Lasers and Non-Linear optics. NewAge International Pvt Ltd Publishers (2011 ) 

13. Physics of Waves, University Leadership Project, Prasaranga, Bangalore University(1ed 

1981 ) 

14. Advanced Engineering Mathematics, Erwin Kreyszig, Wiley 10th ed(2003 ) 

15. Mathematical Physics, B D Gupta, Vikas Publshing House, 4th ed (2016 ) 
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PHYSICS �� P402, PRACTICAL PHYSICS �� IV 

1. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����”�‡�™�•�–�‡�”�ï�•���Ž�ƒ�™ 

2. Refractive index of a liquid by parallax method 

3. Focal length of combination of lenses separated by a distance 

4. Biprism �� determination of wavelength of light 

5. Air wedge �� determination of thickness of object 

6. ���‡�™�–�‘�•�ï�•���”�‹�•�‰�•���� determination of radius of curvature of lens surface 

7. ���‡�™�–�‘�•�ï�•���”�‹�•�‰�•���� determination of refractive index of a liquid. 

8. Diffraction grating in minimum deviation position 

9. Diffraction grating in normal incidence position 

10. Resolving power of telescope 

11. Resolving power of a grating 

12. Diffraction at straight edge 

13. Polarimeter �� determination of specific rotation of a solution 

14. Diffraction of LASER at a wire 

15. Measurement of numerical aperture of an optical fibre. 

16. Fraunhoffer diffraction of LASER at single slit 

17. Diffraction of LASER at graduations of a metal scale 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

 

References:          

1. An Advanced Course in Practical Physics , D Chattopadhyay, P C Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, 2002  
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2. Practical Physics, Experiments with He-Ne laser, R S Sirohi 2nd ed 

3. Advanced Practical Physics, Worsnop & Flint Asia Pub.( 1979) 

4. BSc, Practical Physics, C L Arora, S Chand & Company, New Delhi, Revised Edition, 2007  
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Syllabus for V Sem. B.Sc. (Physics) Paper V �� Phy T501: 

STATISTICAL PHYSICS, QUANTUM MECHANICS �� I, ATMOSPHERIC PHYSICS AND 
NANOMATERIALS 

UNIT I : STATISTICAL PHYSICS   (15 HOURS) 

���’�‡�…�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ���•�–�ƒ�–�‡���‘�ˆ���–�Š�‡���•�›�•�–�‡�•�á�����ƒ�…�”�‘���•�–�ƒ�–�‡�á�����‹�…�”�‘�����–�ƒ�–�‡�á�����Š�ƒ�•�‡�����’�ƒ�…�‡�á�����–�‹�”�Ž�‹�•�‰�ï�•�����’�’�”�‘�š�‹�•�ƒ�–�‹�‘�•�á��

Thermodynamic Probability and its calculation  (Description of each with an example);  Entropy and 

Thermodynamic probability���:�5 L �G�H�J�×�;. Basic postulates of Statistical Physics ; Ensemble (Micro �� 

canonical, canonical and grand canonical ensembles) 

                                                                                                                                                                               2 hours 

Maxwell �� Boltzmann Statistics : Maxwell �� Boltzmann Distribution function (Derivation of �J�ÜL
�Ú�Ô

�Ø��6��¶ �Ô
, Energy distribution function �B�:�' �Ü�; L

�á�Ô

�Ú�Ô
); Maxwell �� Boltzmann law of velocity distribution 

(mention-  most probable velocity,  average velocity, rms velocity) Limitations of M �� B statistics                                     

3 hours 

Bose �� Einstein Statistics : B-E distribution function (Derivation of �J�ÜL
�Ú�Ô

�Ø��6��¶ �Ô�?�5
) Bose-Einstein 

condensation properties of liquid He (qualitative) [Mention of expression of Bose Temperature TB��

Concept BE Condensation ��variation of No (number of particles in Zero energy state) and Ne (number 

of particles in non-Zero energy state) with temperature- BE condensation properties of Liquid He4 

(Qualitative description) ]  

���ƒ�†�‹�ƒ�–�‹�‘�•���ƒ�•���’�Š�‘�–�‘�•���‰�ƒ�•�á�������‘�•�‡�ï�•���†�‡�”�‹�˜�ƒ�–�‹�‘�•���‘�ˆ�����Ž�ƒ�•�…�•�5�•���Ž�ƒ�™�á�����ƒ�›�Ž�‡�‹�‰�Š-��‡�ƒ�•�•���Ž�ƒ�™�á�����‡�‹�•�ï�•���Ž�ƒ�™��;  Specific 

Heat capacity of metals [���‹�•�•�–�‡�‹�•�ï�•�� �–�Š�‡�‘�”�›�� �‘�ˆ�� �•�’�‡�…�‹�ˆ�‹�…�� �Š�‡�ƒ�–�� �…�ƒ�’�ƒ�…�‹�–�›�� �‘�ˆ�� �•�‘�Ž�‹�†�•�� �� [Derivation  of the 

�‡�“�—�ƒ�–�‹�‘�•�����™�Š�‡�”�‡���E���±���Š�K���•��������������������������������������                                                                                                            5 hours 

 

Fermi �� Dirac Statistics :   

Fermi-Dirac distribution function ; Fermi sphere and Fermi energy, Fermi gas; Electronic Specific heat 

Capacity in metals (Mention of the contribution to specific heat capacity from free electrons) 

Comparison of Maxwell �� Boltzmann, Bose �� Einstein and Fermi �� Dirac distribution functions  

                                             5 hours 

UNIT II : QUANTUM MECHANICS �� I    
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Failure of Classical Physics to explain the phenomena such as stability of atom, atomic spectra, black 

�„�‘�†�›�� �”�ƒ�†�‹�ƒ�–�‹�‘�•�á�� �’�Š�‘�–�‘�‡�Ž�‡�…�–�”�‹�…�� �‡�ˆ�ˆ�‡�…�–�á�� ���‘�•�’�–�‘�•�� �‡�ˆ�ˆ�‡�…�–�� �ƒ�•�†�� �•�’�‡�…�‹�ˆ�‹�…�� �Š�‡�ƒ�–�� �‘�ˆ�� �•�‘�Ž�‹�†�•�á�� ���Ž�ƒ�•�…�•�ï�•�� �“�—�ƒ�•�–�—�•��

theory, Explanation of the  above effects on the basis of quantum mechanics  

[Experimental observation, failure of classical theory, quantum mechanical explanation, 

Photoelectric effect -���‹�•�•�–�‡�‹�•�ï�•���‡�š�’�Ž�ƒ�•�ƒ�–�‹�‘�•�á�����‘�•�’�–�‘�•�����ˆ�ˆ�‡�…�–���� mention of expression for wavelength 

shift (no derivation), Specific heat of solids -���‹�•�•�–�‡�‹�•�ï�•�� �ƒ�•�†�� ���‡�„�›�‡�ï�•�� �‡�š�’�Ž�ƒ�•�ƒ�–�‹�‘�•�� �‘�ˆ�� �•�’�‡�…�‹�ˆ�‹�…�� �Š�‡�ƒ�–��

(qualitative). Stability of atom and atomic spectra, Black body radiation �����‡�•�–�‹�‘�•�� �‘�ˆ�� ���Ž�ƒ�•�…�•�ï�•��

�‡�“�—�ƒ�–�‹�‘�•�á�� �ƒ�”�”�‹�˜�‡�� �ƒ�–�� ���‹�‡�•�ï�•�� �ƒ�•�†�� ���ƒ�›�Ž�‡�‹�‰�Š-��‡�ƒ�•�ï�•�� �‡�“�—�ƒ�–�‹�‘�•�� �ˆ�‘�”�� �‡�•�‡�”�‰�›�� �†�‹�•�–�”�‹�„�—�–�‹�‘�•�� �ˆ�”�‘�•�� ���Ž�ƒ�•�…�•�ï�•��

equation].                                                                                                                                                            5 hours 

�†�‡�� ���”�‘�‰�Ž�‹�‡�ï�•�� �Š�›�’�‘�–�Š�‡�•�‹�•�� �‘�ˆ�� �•�ƒ�–�–�‡�”�� �™�ƒ�˜�‡�• (�ã  in terms of momentum, energy, temperature for 

monoatomic gas molecules); ���Š�‘�•�•�‘�•�ï�•�� �‡�š�’�‡�”�‹�•�‡�•�–; ���ƒ�˜�‹�•�•�‘�•�� �ƒ�•�†�� �
�‡�”�•�‡�”�ï�•�� �‡�š�’�‡�”�‹�•�‡�•�–�� �� normal 

incidence method;  Concept of wave packet, Group velocity and particle velocity (relation between 

group velocity and particle velocity) ���‡�‹�•�‡�•�„�‡�”�‰�ï�•���—�•�…�‡�”�–�ƒ�‹�•�–�›���’�”�‹�•�…�‹�’le - different forms; Gamma ray 

microscope experiment; Application to Non �� existence of electron in nucleus               10 hours 

 

UNIT III  :  ATMOSPHERIC PHYSICS  

Fixed gases and variable gases; Temperature structure of the atmosphere; Hydrostatic balance, 
Variation of pressure with altitude, scale height; Relative and Absolute humidity                                     
4 hours 

���‡�‡�”�ï�•�� �Ž�ƒ�™�� ���†�‡�”�‹�˜�ƒ�–�‹�‘�•���â�� �
�Ž�‘�„�ƒ�Ž�� �‡�•�‡�”�‰�›�� �„�ƒ�Ž�ƒ�•�…�‡�� �ˆ�‘�”�� �‡�ƒ�”�–�Š�� �� atmosphere system, Greenhouse effect; 
Atmosphere dynamics ��Accelerated rotational frames of reference �� Centripetal and Coriolis force 
(derivation), Gravity and pressure gradient forces (with derivation),  Applications of Coriolis force �� 
Formation of trade winds, cyclones, erosion of river banks                                                 6 hours 

NANOMATERIALS  

Nanomaterials �� Introduction, classification �� (0D, 1D, 2D). Quantum dots, nanowires and 

nanofilms, Multilayered materials- Fullerene, Carbon Nano Tube (CNT), Graphene (Mention of 

structures and properties); Synthesis techniques (Top down- Explanation  of Milling & bottom up - 

Sol gel process). Characterisation techniques- (brief description of SEM, TEM, AFM). 

Electron confinement (0D, 1D, 2D- energy levels as a particle in a box ); Size effect-Surface to volume 

ratio; distinction between nanomaterials and bulk materials in terms of energy band. Distinct 

properties of nano materials (Mention- optical, electrical, mechanical and magnetic properties);  
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Mention of applications: ( Fuel cells, catalysis, phosphors for HD TV, next generation computer chips, 

elimination of pollutants, sensors)                                                                               5 hours 

References : 

1. Quantum Mechanics, B.H. Bransden and C.J. Joachain, 2nd Edition, Pearson Education (2004 ) 

2. Introduction to Quantum Mechanics, David J. Griffiths, 2nd Edition, Pearson Education ,(2005 ) 

3.  Modern Quantum Mechanics, J.J. Sakurai, Pearson Education, (2000 ) 

4. Principles of Quantum Mechanics, Ghatak and Lokanathan, Macmillan, (2004 ) 

5. Statistical Mechanics, An Introduction, Evelyn Guha, Narosa (2008 ) 

6. Statistical Mechanics, R.K.Pathria, 2nd edition, Pergamon Press  (1972 ) 

7. Statistical and Thermal physics, F.Reif, McGraw Hill International(1985 ) 

8. Statistical Mechanics, K.Huang, Wiley Eastern Limited, New Delhi (1975 )  

9. Basic of Atmospheric Physics, A Chandrasekar, PHI Learning Private Limited (EEE) 

10. Weather, climate and atmosphere by Siddartha. 

11. Atmospheric Science by John M Wallace and Peter V Hobbs, Elsevier Publications (2006 ).  

12. Introduction to Atmospheric Science by Turberick &Lutzens,Elsevier Publications 

13. Nano materials, A K Bandopadhyay. New Age International Pvt Ltd Publishers (2007 ) 

14. Nanocrystals, C. N. Rao, P. John Thomas. 

15. Nanotubes and wires, C. N. Rao, A. Govindaraj. 

 

 

PHYSICS �� P502, PRACTICAL PHYSICS �� V(A) 

1. Applications of CRO in the (a) study of Lissajous figures (b) calculation of rms voltage (c) 

calculation of frequency of AC.  (Mandatory) 

2. Monte Carlo experiment & error analysis 

3. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����ƒ�š�™�‡�Ž�Ž�ï�•���†�‹�•�–�”�‹�„�—�–�‹�‘�•���‘�ˆ���˜�‡�Ž�‘�…�‹�–�› 

4. Maxwellian distribution of velocities for electron using EZ81vacuum diode 

5. Dice experiment �� to study statistical nature of results 

6. Study of statistical distribution on nuclear disintegration data (using GM counter as a black 

box) 

7. Characteristics of a photo cell-determination of stopping potential. 
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8. ���‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���‘�ˆ�����Ž�ƒ�•�…�•�ï�•���…�‘�•�•�–�ƒ�•�–�ä 

9. Characteristics and spectral response (selenium photocell) 

10. Determination of particle size �—�•�‹�•�‰�������������…�Š�‡�”�‡�”�ï�•���ˆ�‘�”�•�—�Ž�ƒ�ä 

11. Temperature of atmospheric air - by using Thermograph (Bimetallic type)- Plotting the graph 

of temperature Vs time. 

12. Relative humidity using hair hygrometer 

13. Estimation of relative humidity using wet and dry bulb thermometer 

14. Wind speed and direction by Hand held anemometer and wind wane 

15. Estimation of height from the given pressure data 

16. Regulated power supply (using zener diode). 

17. Determination of transistor h-parameters. 

18. Frequency response of a CE amplifier. 

19. Transistor as a switch and active device. 

20. Construction of RFO or AFO - using transistor 

21. Emitter follower 

 

Note: A minimum of EIGHT experiments must be performed. 

 

References : 

1. Worsnop and Flint , Advanced practical physics for students, Asia Pub.( 1979 )  

2. Singh and Chauhan, Advanced practical physics, 2 vols., Pragati  prakashan, (1976 ) 

3. Misra and Misra, Physics Lab. Manual, South Asian publishers (2000 )  

4. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 

5. Ramalingom & Raghuopalan : A Lab. Course in Electronics 

6.  Bharagav et al : Electronics, TTI tata MacGraw Hill 33rd Reprint (2002 ) 
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Syllabus for V Sem. B.Sc. (Physics) Paper VI �� Phy T503: 

ASTROPHYSICS, SOLID STATE PHYSICS AND SEMICONDUCTOR PHYSICS 

UNIT-I : ASTROPHYSICS  (15 hours) 

Parallax and distance:  Helio-centric parallax, Definition of parsec (pc), Astronomical unit (AU), 

light year (ly) and their relations.     

Luminosity of stars:   Apparent brightness, Apparent magnitude - scale of Hipparchus. Absolute 

magnitude - distance - modulus relationship. Distinction between visual and bolometric magnitudes,  

Radius of a star.                                                                                                                    3 hours 

Stellar classification:  ���‹�…�•�‡�”�‹�•�‰�� �…�Ž�ƒ�•�•�‹�ˆ�‹�…�ƒ�–�‹�‘�•�� �ƒ�•�†�� ���‡�”�•�‡�ï�•�� �Ž�—�•�‹�•�‘�•�‹�–�›�� �…�Ž�ƒ�•�•�‹�ˆ�‹�…�ƒ�–�‹�‘�•�ä�� ��-R diagram, 

Main sequence stars and their general characteristics.  

Gravitational potential energy or self energy of a star based on the linear density model, Statement 

and explanation of Virial theorem. 

���—�”�ˆ�ƒ�…�‡�� �‘�”�� �‡�ˆ�ˆ�‡�…�–�‹�˜�‡�� �–�‡�•�’�‡�”�ƒ�–�—�”�‡�� �ƒ�•�†�� �…�‘�Ž�‘�”�� �‘�ˆ�� �ƒ�� �•�–�ƒ�”�� �ã�� ���‹�‡�•�ï�•�� �†�‹�•�’�Ž�ƒ�…�‡�•�‡�•�–�� �Ž�ƒ�™�ä�� ���š�’�”�‡�•�•�‹�‘�•�•�� �ˆ�‘�”��- 

average temperature, core temperature, hydrostatic equilibrium, core pressure of a star based on the 

linear density model of a star. Photon diffusion time (qualitative), Mass �� Luminosity relationship 

and expression for lifetime of a star.                  

                                                                                                                                    7 hours 

Evolution of stars:  Stages of star formation (GMC �� Protostar- T-Tauri) and main sequence 

evolution, White dwarfs, Pulsars, Neutron stars and Black holes, Variable stars, Supernova explosion- 

its types, Chandrasekhar limit. Event Horizon,Singularity,Schwarzchildradius(qualitative)                                     

                                        

5Hours                                          

Unit-2: Solid State Physics (15 hours) 

Crystal systems and X-rays: Crystal systems-Bravais lattice; Miller indices�� Spacing between lattice 

planes of cubic crystals, Continuous and characteristic X-ray spectra; Moseley's law, Scattering of X-

rays - Compton effect, Bragg's law.                                                                                                               6 

hours                                                                                                                                
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Free electron theory of metals :  Electrical conductivity- classical theory (Drude-Lorentz model); 

Thermal conductivity; Wiedemann - Franz's law; Density of states for free electrons (with 

derivation); Fermi-Dirac distribution function and Fermi energy; Expression for Fermi energy and 

Kinetic energy at absolute zero(derivation). Hall Effect in metals 

                                                                                                                                                                            6 Hours                                          

                                                                   

Superconductivity :  Introduction �� Experimental facts �� Zero resistivity �� The critical field �� The 

critical current density �� Meissner effect, Type I and type II superconductors�� BCS Theory 

(qualitative); Applications - SQUIDs.                                                                                                3  hours        

                                                                         

Unit-3: Semiconductor Physics 

Distinction between metals, semiconductors and insulators based on band theory. Intrinsic 

semiconductors - concept of holes �� effective mass -  expression for carrier concentration(derivation 

for both holes and electrons) and electrical conductivity �� extrinsic semiconductors �� mention of 

expressions for carrier concentrations and conductivity �� impurity  states in energy band diagram 

and the Fermi level. 

Formation of P-N junction, depletion region, Biased P-N junction, variation of width of the depletion 

region, drift and diffusion current ��expression for diode current.      

                                                                             6 hours              

      

Special Diodes: Zener diode �� characteristics and its use as a voltage regulator. 

Photo diodes, Solar cells and LED (principle, working and applications).                                   4 hours                                        

Transistors: Transistor action, Characteristics (CE mode), DC Biasing , Load line analysis 

(Operating Point, Fixed Bias �� Forward bias of Base �� Emitter, collector �� emitter loop, transistor 

saturation, Load line analysis ; Voltage divider bias �� Transistor saturation, Load line analysis) 

Transistor as an amplifier(CE mode); .  H-parameters                          5 hours                                                            
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References : 

1. Astronomy : Fundamentals and Frontiers �� Jastrow & Thompson ,   

John Wileyand Sons 4th Revised ed (1984 ) 

2. Chandrashekhar and his limit �� G. Venkataraman, University press, reprint (1997 ) 

3. An introduction to Astrophysics �� Baidyanath Basu ,  PHI 2nd ed (2010 ) 

4. Astrophysics Concepts, M. Herwit : John Wiley, (1990 ). 

5. Astrophysics. Krishnaswamy  (ed)New Age Publishers,(1996 ) 

6. Introduction to solid State Physics, Charles Kittel , VII edition, (1996 ) 

7. Solid State Physics- A J Dekker, MacMillan India Ltd, (2000 ) 

8. Elementary Solid State Physic, J P Srivastava,PHI,(2008 ) 

9. Essential of crystallography, M A Wahab, Narosa Publications (2009)  

10. Solid State Physics-F W Ashcroft and A D Mermin -Saunders College (1976 ) 

11. Solid State Physics-S O Pillai-New Age Int. Publishers (2001 ) 

 

PHYSICS �� 504, PRACTICAL PHYSICS �� V(B) 

1. Parallax Method �� Distance of objects using trigonometric parallax. 

2.  HR Diagram & the physiMisra and Misra, Physics Lab. Manual, South Asian publishers (2000 )  

3. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 

4. Ramalingom & Raghuopalan : A Lab. Course in Electronics 

5.  Bharagav et al : Electronics, TTI tata MacGraw Hill 33rd Reprint (2002 )cal properties of stars. 

6.  Analysis of stellar spectra. 

7.  Determination of temperature of a star (artificial) using filters. 

8.  Analysis of sunspot photographs & solar rotation period. 

9.  Mass luminosity curve �� Estimation of mass of a star. 

10.  Mass of binary stars. 

11. Resistivity of a material by four probe method. 

12. Determination of Lorentz Number  

13. Semiconductor temperature sensor. 

14. Temperature coefficient of resistance and energy gap of thermistor. 

15. LED characteristics and spectral response. 

16. LDR characteristics �� dark  resistance �� saturation resistance. 
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17. Solar cell characteristics �� Open circuit voltage �� short circuit current �� efficiency. 

18. Study of Hall effect in a metal. 

19. Characteristics of LASER diode. 

20. Spectral response of a photodiode and its I �� V characteristics.   

21. Analysis of X-ray diffraction pattern obtained by powder method to determine properties of     

crystals. 

22.  Determination of Fermi energy of a metal. 

23. ���‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���‘�ˆ���–�Š�‡�”�•�ƒ�Ž���…�‘�•�†�—�…�–�‹�˜�‹�–�›���‘�ˆ���ƒ���•�‡�–�ƒ�Ž���„�›���	�‘�”�„�‡�ï�•���•�‡�–�Š�‘�†�ä 

24.  Measurement of heat capacity of metals.  

Note: A minimum of EIGHT experiments must be performed. 

References :   

1. IGNOU : Practical Physics Manual IGNOU publications 

2. Saraf : Experiment in Physics Vikas publicatios 

3. S.P. Singh : Advanced Practical Physics 

4. Melissons : Experiments in Modern Physics. 

5. Misra and Misra, Physics Lab. Manual, South Asian publishers (2000 )   

6. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 

7. Ramalingom & Raghuopalan : A Lab. Course in Electronics 

8. Bharagav et al : Electronics, TTI tata MacGraw Hill 33rd Reprint (2002 ) 
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Syllabus for VI  Sem. B.Sc. (Physics) Paper VII �� Phy T601: 

ATOMIC, MOLECULAR AND NUCLEAR PHYSICS   

UNIT I : ATOMIC AND MOLECULAR PHYSICS (15 HOURS) 

Vector Model of the Atom 

Review of Bohr's theory of hydrogen atom,  Sommerfeld's modification of the Bohr atomic model 

(qualitative). Spatial quantization and spinning electron. Different quantum numbers associated with 

the vector atom model, Spectral terms and their notations, Selection rules, Coupling schemes(l-s and 

j-j coupling  in multi electron systems), Pauli's Exclusion Principle, Expression for maximum number 

of electrons in an orbit. Spectra of alkali elements (sodium D-line), Larmor precession, Bohr 

magneton, Stern-Gerlach Experiment . Zeeman Effect- Experimental study, theory of normal and 

anomalous Zeeman effect based on quantum theory.                                           10 hours                                                                      

                                                                              

Molecular Physics: Pure rotational motion, Spectrum and selection rules; Vibrational motion, 

vibrational spectrum and selection rules; Rotation-Vibration spectrum; Scattering of light-Tyndall 

scattering, Rayleigh scattering and Raman scattering. Experimental study of Raman effect, Quantum 

theory of Raman effect - Applications .                                                             5 hours                                                  

           

UNIT II :  RADIOACTIVE DECAY, DETECTORS AND ACCELERATORS (15 HOURS) 

Alpha particle scattering :  Rutherford's theory of alpha scattering (assuming the path to be 

hyperbolic)                                                                                                                                                                   2 hours  

                  

Radioactive Decay :  Laws of radioactive decay, half �� life, mean life, decay constant; theory of 

successive disintegration ( expression for number of atoms of nth  element in the chain �� Bateman 

equations);  radioactive equilibrium  (secular and transient - cases of long lived parent, short lived 

parent, daughter and parent of nearly equal half �� life). 

                                                                                                                                                                                        3 hours 

Alpha decay :  Range and energy, Geiger- Nuttal law , Characteristics of alpha spectrum, Gamow's 

theory of alpha decay [���ƒ�”�”�‹�‡�”���Š�‡�‹�‰�Š�–�á���–�—�•�•�‡�Ž�‹�•�‰���‡�ˆ�ˆ�‡�…�–�á�����I�±���ˆ�����ˆ���‹�•���–�Š�‡���ˆ�”�‡�“�—�‡�•�…�›���‘�ˆ���…�‘�Ž�Ž�‹�•�‹�‘�•���‘�ˆ���•�—�…�Ž�‡�‘�•��

with the potential barrier; P is the probability of transmission through the barrier); Barrier 
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penetrability factor (p) �A
�?§

�.�
�0�.

�ì ¥�Ï�:�å�;�?�¾�×�å
�Ý�Ô
�Ý�,  (no derivation)] 

Derivation of Q-value-of alpha decay; Exact energy of alpha particle emitted 

  3 hours 

Beta decay : Types of beta decay (electron, positron decay and electron capture) Characteristics 

of beta spectrum and Pauli's neutrino hypothesis                                                                                      2 hours 

Detectors :  Variation of ionization current with applied voltage in a gas counter, Proportional counter, GM 

Counter (Construction, working, characteristics, efficiency and quenching)    

                                                                                                         3 hours 

Particle  accelerators : Linear accelerator, Cyclotron, Betatron                                                    2 hours 

UNIT III :  NUCLEAR REACTIONS AND PARTICLE PHYSICS 

NUCLEAR REACTIONS : Types of reactions, Conservation laws in nuclear reactions with examples, 

derivation of Q �� value for reactions using the energy �� momentum conservation, exoergic and 

endoergic reactions, threshold energy , reaction rate, reaction cross �� section, concept of direct and 

compound reactions, resonance reaction; Power reactors  

                                                                                                                                                                                 8 hours 

ELEMENTARY PARTICLES : Classification of elementary particles, Fundamental interactions             

(Gravitational, Electromagnetic, Weak, strong �� range, relative strength,  particle interactions for 

each); 

Symmetries and Conservation Laws (momentum, energy, charge, parity, lepton number, baryon 

number, isospin, strangeness and charm); Concept of Quark Model, Color quantum number and 

gluons;                                                                                                                                                                  7 hours 

 

Reference Books: 

1. Concepts of Modern Physics, Beiser 3rd edition, Student edition, New Delhi ( 1981).  

2. Introduction to Atomic Physics �� H.E. White 

3. Introduction to Modern Physics �� H.S. Mani, G.K. Mehta-West Press (1989). 
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4. Principles of Modern Physics, A.P. French, John Wiley, London  (1958). 

5.  Modern Physics - S.N. Ghoshal, Part 1 and 2 S. Chand and Company (1996).  

6. Physics of the Atom, Wehr et. al. McGraw Hill 

7. Atomic and Nuclear Physics, S. N. Ghoshal:  Vol. II. ( 2000). 

8. Alpha, beta and gamma spectroscopy, K. Seighbahn: Vol. I and II, John Wiley (1967)  

9. Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008). 

10. Nuclear Physics, D C Tayal, Himalaya Publishing House, 5th Edition 

11. Concepts of nuclear physics by Bernard L. Cohen. (Tata Mcgraw Hill, 1998). 

12. Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 2004) 

13. Introduction to Elementary Particles, D. Griffith, John Wiley & Sons 2nd revised ed (2008 ) 

14. Quarks and Leptons, F. Halzen and A.D. Martin, Wiley India, New Delhi( 2008 ) 

15. Basic ideas and concepts in Nuclear Physics - An Introductory Approach by K. Heyde (IOP- 

Institute of Physics Publishing, (2004). 

16. Radiation detection and measurement, G.F. Knoll (John Wiley & Sons, (2000 ). 

17. Theoretical Nuclear Physics, J.M. Blatt & V.F.Weisskopf (Dover Pub.Inc., (1991 )                                                                                           

  

PHYSICS �� 602, PRACTICAL PHYSICS �� VI(A) 

1. Study of hydrogen spectrum. 

2. ���‘�•�•�‡�”�ˆ�‡�Ž�†�ï�•���ˆ�‹�•�‡���•�–�”�—�…�–�—�”�‡���…�‘�•�•�–�ƒ�•�–���†�‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•�ä 

3. Determination of e/m by ���Š�‘�•�•�‘�•�ï�•���•�‡�–�Š�‘�†�ä 

4. Characteristics of GM counter. 

5. Determination of half-life of K40. 

6. ���‹�Ž�Ž�‹�•�ƒ�•�ï�•�����‹�Ž���†�”�‘�’���‡�š�’�‡�”�‹�•�‡�•�– 

7. Analysis of band spectrum of PN molecule. 

8. Analysis of rotational spectrum of nitrogen. 

9. Analysis of rotational vibrational spectrum of a diatomic molecule (HBr). 

10. Absorption spectrum of KMnO4. 

11. B �� H Curve using Oscilloscope 

12. Verification of Curie �� Weiss Law 

13. To verify and design AND, OR, NOT and XOR gates using NAND gates 

14. To convert a Boolean Expression into Logic Gate Circuit and assemble it using logic gate ICs. 

15. Digital Half-adder & Full-adder circuits using logic gate ICs. 
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16. Half Subtractor &  Full Subtractor, using  logic gate  ICs 

 

Note :  A minimum of EIGHT experiments must be performed. 

 

References : 

1. IGNOU : Practical Physics Manual  

2. Saraf : Experiment in Physics Vikas Publications 

3. S.P. Singh : Advanced Practical Physics 

4. Melissons : Experiments in Modern Physics 

5. Misra and Misra, Physics Lab. Manual, South Asian publishers, 2000 

6. Gupta and Kumar, Practcal physics, Pragati prakashan, 1976 

 

 

Syllabus for VI  Sem. B.Sc. (Physics) Paper VIII �� Phy T603: 

ELECTRONICS, MAGNETIC MATERIALS, DIELECTRICS AND QUNTUM MECHANICS �� II   

UNIT I : OPAMPS   

Operational amplifiers 

Block Diagram of an OPAMP,  Characteristics of an Ideal and Practical Operational Amplifier (IC 741), 

Open loop configuration - Limitations, Gain Bandwidth Product, Frequency Response,  CMRR, Slew 

Rate and concept of Virtual Ground                                                                                                2 hours      

Feedback concepts, Advantages of feedback, types of feedback, Expression for Gain; OPAMP as a 

feedback amplifier �� Non �� Inverting and Inverting amplifier, Modification of input and output 

impedances with feedback ; Voltage follower;  Differential amplifier with feedback; 

                                                                                                                                                                             2 hours 

Linear Applications  - frequency response of Low pass, high pass and band pass filters (first order), 

inverting summing amplifier, ideal Differentiator, Integrator;     
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                    2 hours                    

OPAMP Oscillators  

Positive Feedback concept - oscillator operation ��Barkhausen Criterion; Types of oscillator 

circuits (Qualitative); Phase shift oscillator and Wien bridge oscillator (using op amp).      

                                                                               2 hours 

DIGITAL ELECTRONICS  

Number Systems : binary, octal, hexadecimal (interconversions); Number codes : BCD, Gray Code 

(conversions to other systems);  Signed Numbers;  Arithmetic using Radix and Radix -1 complement.  

                                                                                                                                                                                             2 hours 

Logic gates and truth tables :  OR gate, AND gate; Inverter (the NOT function); NAND and NOR; exclusive 

OR; exclusive NOR.                                                                                                                          1 hour 

Boolean laws and theorems ��  simplification of SOP equations; Realization of AND, OR, NOT using 

universal gates NAND and NOR;                                                                                                                   2 hours 

Combination logic:  Adders (full and half adder) and Subtractors (half)                                  2 hours 

UNIT II �� Magnetic Properties of Matter and Dielectrics  

Magnetic Properties of Matter  

Review of basic formulae : Magnetic intensity, magnetic induction, permeability, magnetic 

susceptibility, magnetization (M), Classification of Dia �� , Para ��, and ferro �� magnetic materials;  

                                                                                                                                                                              3 hours 

Classical Langevin Theory of dia �� and Paramagnetic Domains. Quantum Mechanical Treatment of 

���ƒ�”�ƒ�•�ƒ�‰�•�‡�–�‹�•�•�ä�� ���—�”�‹�‡�ï�•�� �Ž�ƒ�™�á�� ���‡�‹�•�•�ï�•�� ���Š�‡�‘�”�›�� �‘�ˆ�� �	�‡�”�”�‘�•�ƒ�‰�•�‡�–�‹�•�•�� �ƒ�•�†�� �	�‡�”�”�‘magnetic Domains. 

Discussion of B-H Curve. Hysteresis and Energy Loss, Hard and Soft magnetic materials  

                                                                                                                                                                              5 hours 
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Dielectrics : Static dielectric constant, polarizability (electronic, ionic and orientation), calculation 

of Lorentz field (derivation), Clausius-Mosotti equation (derivation), dielectric breakdown, 

electrostriction (qualitative), electrets. Piezo electric effect, cause, examples and applications.   

                                                                                                                                                                                7 hours                                        

 

UNIT-III :  Quantum mechanics- II  

The concept of wave function, physical significance of wave function. Development of  time 

dependent and time �‹�•�†�‡�’�‡�•�†�‡�•�–�� ���…�Š�”�‘�†�‹�•�‰�‡�”�ï�•�� �™�ƒ�˜�‡�� �‡�“�—�ƒ�–�‹�‘�•�ä�� ���ƒ�š�� ���‘�”�•�ï�•�� �� �‹�•�–�‡�”�’�”�‡�–�ƒ�–�‹�‘�•�� �‘�ˆ�� �–�Š�‡��

wave function. Normalization and expectation values, Quantum mechanical operators, Eigen values 

�ƒ�•�†�� ���‹�‰�‡�•�� �ˆ�—�•�…�–�‹�‘�•�•�ä�� ���’�’�Ž�‹�…�ƒ�–�‹�‘�•�•�� �‘�ˆ�� ���…�Š�”�‘�†�‹�•�‰�‡�”�ï�•�� �‡�“�—�ƒ�–�‹�‘�•�� �� free particle,  particle in one  

dimensional box- derivation  of Eigen values and Eigen function �� extension to three dimensional 

�„�‘�š�â�����‡�˜�‡�Ž�‘�’�•�‡�•�–���‘�ˆ�����…�Š�”�‘�†�‹�•�‰�‡�”�ï�•���‡�“�—�ƒ�–�‹�‘�•���ˆ�‘�”�����•�‡���†�‹�•�‡�•�•�‹�‘�•�ƒ�Ž�����‹�•�‡�ƒ�”���Š�ƒ�”�•�‘�•�‹�…���‘�•�…�‹�Ž�Ž�ƒ�–�‘�”�á�����‹�‰�‹�†��

rotator, Hydrogen atom �� mention of Eigen function and Eigen value for ground state.  

                                                                                                                                                                              15 hours                                        

   

References  

1. OPAMPS and Linear Integrated Circuits, Ramakant A Gayakwad, PHI Learning Private 

Limited, 4th Edition 

2. Operational Amplifiers with Linear Integrated Circuits, William D Stanley , Pearson, 4th 

Edition 

3. Electronic Devices and Circuit Theory, Robert Boylestead and Louis Nashelsky , PHI 

Learning Private Limited, 10th Edition 

4. Digital Principles and applications, Leach and Malvino , MC �� Graw Hill, 5th Edition 

5. Introduction to solid State Physics, Charles Kittel , VII edition, (1996 .) 

6. Solid State Physics- A J Dekker, MacMillan India Ltd, (2000 ) 

7. Elementary Solid State Physic, J P Srivastava,PHI,(2008 ) 

8. Essential of crystallography, M A Wahab, Narosa Publications (2009 ) 

9. Solid State Physics-F W Ashcroft and A D Mermin -Saunders College (1976 ) 

10. Solid State Physics-S O Pillai-New Age Int. Publishers (2001 ) 

11. Quantum Mechanics, B.H. Bransden and C.J. Joachain, 2nd Edition, Pearson Education 

(2004 ) 
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12. Introduction to Quantum Mechanics, David J. Griffiths, 2nd Edition, Pearson Education, 

(2005 ) 

13.  Modern Quantum Mechanics, J.J. Sakurai, Pearson Education, (2000 ) 

14. Principles of Quantum Mechanics, Ghatak and Lokanathan, Macmillan, (2004 ) 
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2004PHYSICS �� 604, PRACTICAL PHYSICS �� VI(B) 

1. Low pass filter using Op-amp 

2. High pass filter using Op-amp 

3. Band pass filter using Op-amp 

4. Op-amp inverting and non �� inverting amplifier �� ac or dc  

5. OPamp as a differential amplifier �� COMMON MODE AND DIFFERENTIAL MODE 

6. Op-amp-summing amplifier �� ac and dc,  

7. OPamp as  integrator and differentiator. 

8. Phase shift oscillator using op ��amp  

9. Wien-bridge Oscillator using op �� amp 

10. To design an Astable Multivibrator of given specifications using 555 Timer  

11. Determination of dielectric constant. 

12. Determination of dipole moment of organic liquid 

13. Verification of inverse square law using GM counter (with a radioactive source). 

14. Determination of mass absorption coefficient of gamma rays. 

 

Note :  A minimum of EIGHT experiments must be performed. 

 

References : 

 1. IGNOU : Practical Physics Manual  

 2. Saraf : Experiment in Physics, Vikas Publications 

 3. S.P. Singh : Advanced Practical Physics 

 4. Melissons : Experiments in Modern Physics 

 5. Misra and Misra, Physics Lab. Manual, South Asian publishers, (2000 ) 

 6. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 
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QUESTION PAPER FORMAT 
THEORY EXAMINATION 

Number of question to beMasks for each 
question Answered Out of

Total Marks 

A.    2 10 12 20
B.     5 4 6 20
C.    10 3 5 30

Total 70

BANGALORE UNIVERSITY 

B.Sc., Degree Examination December / January 20 
(Undergraduate Credit Based Semester Scheme) 

BOTANY

Paper:
Time:  3 hours                                                                                          Max. Marks : 70 

A.  Explain / Define any ten of the following in two or three sentences:          (10x2=20) 

B.  Write critical notes on any four  of the following                                           (4x5=20) 

C.   Give a comprehensive account on any three of the following                    (3x10=30) 

INTERNAL ASSESSMENT 

1. THEORY                              30 MARKS  –   Attendance = 5, Assignment=5, Test =2
                                                                              (ten marks each)         
2. PRACTICAL                       15 MARKS  –   Continues Assessment = 10, Test = 5                                
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Frame Work 

Semester I �í Paper I Dr. Venugopal.N,  Govt. Science College, Nrupathunga
Road, Bangalore – 560 001. 

Semester II – Paper II Prof.Karthikeyan.A.  K. G. F. First Grade College,
Ooragaum, KGF – 563 120 

Semester III – Paper III Ms.Pushpa.K.  MES Degree College Arts, Commerce &
Science, Malleshwaram, Bangalore 560 003. 

Semester IV �í Paper IV Smt.Shylaja. K. S. Vijaya College, R. V. Road, Bangalore-  
560 004. 

Semester V – Paper V Dr.Abdul Khayum, Govt. College for Women, Chinthamani  
563 125, Kolar District. 

Semester V – Paper  VI Sri.Shivashankaraiah, Govt. First Grade College, RPC
Layout, Vijayanagar, Bangalore – 560 040. 

Semester VI– Paper  VII Sri.Annappa Swamy, H. K. E. Society, Sadashivanagar,   
 Bangalore- 560 080.. 

Semester VI – Paper VIII Sri.Mohammed Atha Ulla, Govt. Science College, 
Nrupathunga Road, Bangalore – 560 001. 
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 I  SEMESTER

PAPER – I: DIVERSITY OF NON VASCULAR PLANTS - PART-I 

INTRODUCTION TO MICROBIOLOGY, VIRUSES, BACTERIA, CYANOBACTERIA 
AND PHYCOLOGY

                                                              52 hrs 

UNIT I:       INTRODUCTION TO MICROBIOLOGY AND VIRUSES                            13 hrs           
Introduction,  aim,    objectives, scope of  microbiology   and significance. 
Branches of microbiology- Industrial, Medical, Agricultural and 
Environmental microbiology, Contributions of scientists to the field of 
microbiology (Anton von Leeuwenhock, Louis Pasteur, Robert Koch, 
Alexander Flemming) 
Isolation of microbes from soil – brief account of culture media, serial 
dilution, pour plate method and colony characteristics of bacteria. 
Applied Microbiology - A brief account of Biofertilizers, Biopesticides, 
Biogas production, Bioremediation, and Bioconversion of waste products.
A brief history of Virology  – (Adolf Mayer, Iwanowsky, Beijerinks, W. M. 
Stanley, F. W. Twort), General composition and properties of viruses, 
Architecture of TMV & Bacteriophages, Multiplication & transmission. A 
brief account of Prions and Viroids
Common plant diseases – Little leaf of Tomato and Vinca rosea, Yellow 
Mosaic of Beans, and Papaya leaf curl

UNIT II:       STUDY OF BACTERIA                                                                                      13hrs    
Introduction, Brief  account  of  Bergey’s  system  of  bacterial  classification.

                      Occurrence, size and shape, arrangement of flagella and structure of Bacterial  
                      cell. 

Reproduction – Binary fission and genetic recombination.  A brief history of 
plasmids – definition, properties and types, structure and importance of Ti 
plasmid, bacterial nutrition, phototrophs and chemotrophs. 
Economic importance – Role of bacteria in agriculture, medicine and 
industry.
Bacterial disease - Citrus canker.
General account of Mycoplasma – Sandal spike disease. 
Immunology – Brief account of immune systems, application of immune 
techniques in agriculture and industry, monoclonal anti bodies (ELISA, 
Hybridoma techniques).  
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UNIT III:      STUDY OF CYANOBACTERIA AND PHYCOLOGY – PART-I                13hrs                       
Cyanobacteria: Introduction, general characteristics, outlines of 
classification, thallus structure, ultra structure of cell, photosynthesis, 
reproduction, economic importance of Cyanobacteria, SCP, Biofertilizers, 
role in water pollution and treatment. 
Type study: Anabaena, Spirulina, Scytonema
Phycology-Part-I: Introduction, general characteristics, outlines of 
classification (Fritsch – 1947), thallus structure, pigmentation, 
reproduction.Economic importance of algae in industry, agriculture and 
medicine.  Toxic algae – Algal blooms, fish poisoning.    

UNIT IV:       PHYCOLOGY- PART –II                                                                                       13hrs                         
            Occurrence, structure, reproduction and life cycle: Chlamydomanas,

Hydrodictyon, Oedogonium, Chara, Sargassum, and Polysiphonia

PRACTICAL PAPER – I

DIVERSITY OF NON VASCULAR PLANTS 

INTRODUCTION TO MICROBIOLOGY, VIRUSES, BACTERIA, CYANOBACTERIA 
AND PHYCOLOGY 

Total Units - 13 

1.   Study of instruments: autoclave, inoculation chamber, hot  air  oven, incubator2 units
       and inoculation loop.                                                                                                         
       Sterilization of glass ware and media preparation (Nutrient Agar, Martin Rose
       Bengal Agar).                                                                                                                        
       Isolation of Bacteria from soil by pour plate method.            
2.    Colony  characteristics of Bacteria to identify  colonies  obtained. 2 units 
       Bacterial diseases -  Tomato   Leaf  curl  disease, citrus  canker, Mycoplasma-  
       sandal spike
 3.   Plant viral diseases- Little leaf of Tomato and Vinca rosea, Yellow Mosaic of 2 units
       Beans, and   Papaya leaf curl
       Gram staining: a) Rhizobium from root nodules b) Lactobacillus from curds.
4.    Measurement   of   cell   concentration – yeast   cells /  fungal   spores  using 2 units
        Haemocytometer.   Type  study   of    Cyanobacteria:     Anabaena, Spirulina,

Scytonema                                                                                                                                                  
    5.   Type study of algae: Chlamydomanas,  Hydrodictyon,  Oedogonium,   Chara, 5 units

Sargassum and Polysiphonia
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                                               PRACTICAL QUESTION PAPER-I 

 DIVERSITY OF NON VASCULAR PLANTS 

INTRODUCTION TO MICROBIOLOGY, VIRUSES, BACTERIA, CYANOBACTERIA        

                                             AND     PHYCOLOGY                                              Max Marks – 35 

1. Identify Given specimens A, B, C & D with labeled diagrams and reasons               4x3=12
2. Describe colony characteristics of given colony E and tabulate your

 observations.           2
3. Prepare temporary slide of F, sketch, label and identify with reasons. Leave

preparation for evaluation.                                                                                      5 
4. Stain given material G by gram staining write the procedure and identify 

 with reasons.  Leave preparation for evaluation         3
Or
Calculate the population of fungal spores / yeast cells G using 
haemocytometer       

5. Identify Slide H and I  with labeled diagrams  with reason                                    2 x 2 ½ = 5
6. Record and Submission                                                                          5+3= 8

SCHEME OF VALUATION 

1. Four specimens A, B, C, D- two from algae, one from Cyanobacteria and one 
specimen  of diseases / Herbarium. (Identification – 1 mark, labeled diagram 
with reasons 2 marks) 

2. Colony characters of the given colony E – 2 marks,  
3. Specimen F from algae - mounting – 2 marks.  Identification – 1 mark, 

sketch with reasons 2 marks) 
4. Specimen G – Gram staining (Staining, Procedure and result – each 1 mark).      

 OR
Calculation of fungal spores / yeast cells using haemocytometer (Procedure 1
mark, calculation – 2 marks) 

5. Two permanent slides H & I  -   from algae / Cyanobacteria (Identification – 
1 mark, sketch with reasons 1 ½ marks) 

6. a) Record – 5 marks   
b) Submission of 3 algae / Cyanobacteria materials   – 3 marks 
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II  SEMESTER 

PAPER II: DIVERSITY OF NON-VASCULAR PLANTS – PART - II
MYCOLOGY, PLANT PATHOLOGY, BRYOPHYTES  

                                                          AND PLANT ANATOMY 
                

                                                                                                                                                                                        52 hrs 

UNIT I : MYCOLOGY                                                                                                      13hrs 
 Introduction:  General characters, occurrence, thallus organisation,
 reproduction  and  classification. 
 Structure,  reproduction and  life    history of Albugo, Peziza, Puccinia
 and Cercospora.
Economic importance:  Role of fungi in Medicine,  Agriculture  and
 Industry 
Lichens: General account, Structure and reproduction. Ecological     
 and Economic importance.        
             Mycorrhiza: General account 

Saccharomyces - A model genetic organism.
                 
UNIT II : PLANT PATHOLOGY                                                                                    13 hrs 

General account of symptoms, pathogen etiology, mode of Infection.
Management of fungal diseases: Koleroga, Coffee rust, Grain

                      smut of Sorghum, Blast disease of Rice, Red rot of  Sugarcane.
             A brief account of Biopesticides:  Neem, Trichoderma and Bacillus

thuerngiensis

UNIT III : BRYOPHYTA                                                                                                   13 hrs 
General characters.  Study of distribution, structure, reproduction,

                      classification and alternation of generation in Marchantia, Anthoceros 
                      and Funaria                          

UNIT IV : PLANT ANATOMY 13 hrs 
Meristematic Tissues : Structure, function, classification, Organisation of 
Apical Meristems:Tunica-carpus theory and Histogen theory. 
Secretary Cells and Tissues: Structure, Classification and significance. 
Simple and permanent tissues 
Vascular tissues: A brief account 
Secondary growth:  Dicot stem.
Anomalous Secondary growth: A general account (Dracaena and
Boerhaavia)
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PRACTICAL PAPER – II 

 DIVERSITY OF NON-VASCULAR PLANTS
MYCOLOGY, PLANT PATHOLOGY, BRYOPHYTES  

                                                          AND PLANT ANATOMY 

Total units - 13 Units 

I. Identification and classification of fungi members included in the theory      3 Units 

II. Demonstration of mushroom cultivation Study of lichens, 

          Study of Mycorrhiza            2 Units 

III. Study of plant diseases included in the theory                   2 Units 

IV. Study of forms of Bryophytes included in the theory                              3 units 

V. Normal and Anomalous secondary growth in Stem ex. Tridax,

Dracaena stem and Boerhaavia stem.                                                     2 Units 

VI. Field visit to study pathogen and host interaction        1 Units 

VII. Report of Field visit: Project report of mushroom cultivation /  

        Application of Bio fertilizers 

     
 PRACTICAL QUESTION PAPER - II 

DIVERSITY OF NON-VASCULAR PLANTS
MYCOLOGY, PLANT PATHOLOGY, BRYOPHYTES  

                                                          AND PLANT ANATOMY 

Time: 3 hours                                    Max. Marks: 35

1. Identify the specimens A, B & C with labelled diagrams and reasons 3x3=9
2. Prepare a temporary Safranin stained T.S of the materialD Sketch, label

and Identify with reasons, leave the preparation for evaluation                     4
3. Write critical notes on E                          2
4. Identify the Slides F,G,H & I with labelled diagrams and reasons                      4x3=12
5. Record and submission.                             5+3=8

   
                  SCHEME OF VALUATION 

1.  Two specimens from Fungi and one from Bryophyta (Identification -1 mark, Labelled        
     diagram with reasons 2 marks) 

2.  Any one of the following may be given-stem of Tridax, Dracaena or Boerhaavia
     (Staining and mounting- 2 marks, sketch and labelling- 1 mark, Identification  
     with reasons- 1 mark) 
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3.  One diseased plant/Lichens/Mycorrhiza (Identification-1 mark & critical points1 mark) 

4.  Two from Bryophytes, One from Fungi and One from Anatomy (Identification &         
     Classification -2 mark, labelled diagrams with reasons-2 marks) 

5.  Record & Submission: 3 Herbarium sheets from Plant pathology (marks 5+3)
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Pvt.Ltd., New Delhi. 

8. Parihar, N. S. 1970.An Introduction to Embryophyta , Vol. I Bryophyta  Central Book 
Depot, Allahabad. 

9. Rashid, A.1998. An Introduction to Bryophyta . Vikas Publishing House Pvt. Ltd., New 
Delhi.

10. Sambamurthy, A. V. S. S. 2006.  A text book of Plant Pathology, I. K. International Pvt. 
Ltd., New Delhi. 

11. Sharma, O. P. 1992.  Textbook of Thallophyta, Mc Graw  Hill Publishing Co., New 
Delhi.

12. Singh, R. S 1978.Plant Diseases 4 ed., Oxford and IBH, New Delhi. 
13. Smith, G. M. 1994.  Cryptogamic Botany Vol II, 2 ed., Tata Mc Graw Hill, New Delhi. 
14. Sporne, K. R. 1966. Bryophytes, 4 ed., B. I. Publishing Pvt., Ltd., India. 
15. Thakur, A. K. and S. K. Bassi, 2008.A Textbook of Botany: Diversity of Microbes and 

Cryptogams. S Chand and Company Ltd., New Delhi. 
16. Vashishta, B. R 1990.Botany for degree students: Fungi. S Chand and Company Ltd., 

New Delhi. 
17. Vashishta. B. R. Sinha, A.K. and Adarsha Kumar. 2009.  Botany for Degree Students: 

Bryophyta. S Chand and Company Ltd., New Delhi. 
18. Watson, E. V. 1974.The Structure and life of Bryophytes, B. I Publication, New Delhi. 
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III  SEMESTER

       PAPER - III: PTERIDOPHYTES,PALEOBOTANY,ENVIRONMENTAL
                               BIOLOGY AND PHYTOGEOGRAPHY 
                                               
                                                                                                                              52 hrs

UNIT I:      PTERIDOPHYTES                                               13  hrs
Introduction and general character with classification (As per Sporne).     
Study of diversity in morphology,anatomy and  reproduction  of the  
following groups in representative forms 
1.Psilotopsida  – Eg: Psilotum.
2.Lycopsida     – Eg: Lycopodium ,Selaginella.
3.Filicopsida    – Eg: Marsilea.

(Developmental stages not required) 
      Brief account of Stelar evolution,heterospory and seed habit. 

UNIT II:       PALEOBOTANY                                                                                                13  hrs
Contribution of Paleobotanist-Birbal Sahni.
Outline of geological time scale with emphasis on Paleozoic and      
Mesozoic Era. Process of fossilization– Compression,Impression and     
Petrifaction.  
Type Study: Rhynia,Cycadeoidea and Pentaxylon.

UNIT III:      ENVIRONMENTAL BIOLOGY                                                                  13 hrs
Introduction and scope of Environmental Biology 
Ecological Factors: Climatic – Light,Temperature, Rainfall,Wind and 
Atmospheric humidity. 
Edaphic factors: Soil   Formation,   Soil   Profile,   Soil air,   Soil  
Microorganisms 
Soil Erosion:Water and Wind. 
Soil  Conservation:
Biological – Contour farming,Mulching,Strip cropping,Terracing and Crop

rotation.
Mechanical – Basin Listing,Construction of dams
Soil reclamations
Biotic Factors – Positive and negative interactions. 
Ecosystem – Concept,Components,Study of marine,Grass land and

Crop land Ecosystems. 
Ecological Succession – Hydrosere and Xerosere. 
Ecological Adaptations – Hydrophytes, Xerophytes, Halophytes, 
                                            Epiphytes and Parasites. 

UNIT IV: ECOSYSTEM MANAGEMENT                                13 hrs
Water Shed Management. 
Conservation of natural resources:

�� Over Exploitation of Natural resources – eg:Forest 
�� Afforestation,Social Forestry and Agroforestry. 
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Conservation of plant diversity:
In-situ and Ex-situ Conservation – National park,Sancturies and 
Bioreserves. Role of Seed Bank and Gene Bank. 

PHYTOGEOGRAPHY
Phytogeographical regions of India, Vegetational types of Karnataka. 

PRACTICAL PAPER– III 

PTERIDOPHYTES, PALEOBOTANY, ENVIRONMENTAL BIOLOGY AND 
PHYTOGEOGRAPHY

                                                                                                                           Total Units –  13

1. Identification and Classification of Pteridophytes (examples studied in     
         theory)                                                                                                                   4 units
2. Paleobotany – Study of specimens and slides (fossil material/slide) 1 unit
3. Ecological Adaptations – Study of one example for each adaptation 2 units
4. Estimation of chloride and dissolved oxygen content in the given sample            2 units
5. Study of Quadrat method in Ecology and studying soil sample and analysis  
        of soil sample for structure(texture) pH etc. 3 units 
6. Marking of vegetation types of Karnataka on Karnataka map and                        1 unit
        Phytogeographical areas of India

7. Record & submissions: Submission of 3 slides of free hand sections 
        (Pteridophytes / Ecological Specimens)                                                                 

   PRACTICAL QUESTION PAPER–III 

 PTERIDOPHYTES, PALEOBOTANY, ENVIRONMENTAL BIOLOGY AND 
PHYTOGEOGRAPHY

Time : 3 hours                                                                                         Max Marks : 35

1. Identify and classify specimen A
& B giving reasons. 2 x 3= 6

2. Identify the slides C, D, E with 
reasons and diagrams.        3 x 3 = 9

3. Comment on slide/specimen/photocopy/photograph of F. 3
4. Identify and comment on Ecological adaptation of G.

andH ( vegetation pattern of Karnataka).                               2x2 ½  = 5
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5. Estimate the Oxygen / Chloride content of the given sample I . 4   
6. Record and Submission.                                                                                      5+3 = 8

SCHEME OF VALUATION 

1. Pteridophytes - ( Identification & classification – 1 mark, Reasons – 2 marks). 
2. Pteridophytes  - ( Identification – 1mark, Reasons – 1 mark, Diagram – 1 mark). 
3. Fossil Material - (Identification – 1 mark,comment – 2 marks) 
4. Specimen/Slide / Map - (Identification – 1 mark,comment – 1.5 marks) 
5. Estimation – (Conducting experiment – 2 marks ,principle, procedure & result– 2

marks) 
6. Record and Submission : 3 permanent slides of free hand sections of Pteridophytes and 

ecological specimens (5+3  = 8 marks).
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1. Agarwal, K.C. 2001.Environmental Biology,Nidi Publications Ltd., Bikaner, London. 
2. Agashe, S.N. 1995. Paleobotany, Plants of the past, their evolution, 

paleoenvironment and application in exploration of fossil fuels.  Oxford & IBH 
Publishing Co., Pvt.Ltd. New Delhi. 

3. Andrews, H.N. 1961. Studies in Paleobotany, John Wiley, New York. 
4. Asthana, D.K. and Meera Asthana 2013 A Text book of Environmental Studies, S. 

Chand and Company Pvt Ltd., New Delhi. 
5. Cain, S.A. 1944. Foundations of Geography, Harper and Bros. New York. 
6.  Good, R.D. 1974. The Geography of Flowering Plants. 3 edition. Long Mans, 

London.
7. Odum, E. P. 1971.Fundamentals of Plant Ecology. W. B. Snderson Co., Philadelphia  
8. Parihar N. S. 1977. The Morphology of Pteridophytes. Central Book Depot, 

Allahabad
9. Polumine, N. 1950.  Introduction to Plant Geography.  Longmans Publishers, 

London.
10. Rashid. A 1998.An Introduction to Pteridophyta. 2 edition., Vikas Pub. House Pvt., 

Ltd., New Delhi 
11. Sharma. P. D. 1993.  Ecology and Environment, Rastogi Pub., New Delhi 
12. Sporne, K. R. 1966.The Morphology of Pteridophytes. The structure of ferns and

allied plants.  Hutchinson University Library, London. 
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 IV SEMESTER 

 PAPER–IV: GYMNOSPERMS AND EMBRYOLOGY OF ANGIOSPERMS
                                                                                                                                                  

 52 hrs

UNIT I         GYMNOSPERMS                                                                                                    13hrs
General characters and classification. 
Economic importance of Gymnosperms with reference to wood, essential   
oils, resins and drugs. 
Morphology and Anatomy of vegetative structures- Root, stem and    
 leaf (primary and secondary growth), Reproductive structures
(Developmental Stages not required) and life cycles of Cycas ,
 Pinus and Gnetum (Evolutionary significance of Gnetum)

UNIT II        EMBRYOLOGY OF ANGIOSPERMS – I                                                           13 hrs
Indian botanists and their contributions to Embryology–
P.Maheshwari, BGL Swamy 
Structure – Typical Angiosperm flower, Androecium and Gynoecium 
Microsporangium-Development & structure of mature anther, Anther  
wall layers, Tapetum-types, structure& functions.Sporogenous tissue.
Microsporogenesis - Microspore mother cells (mmc) , cytokinesis,  
microspore tetrads  
Abnormalities-Pollinia,compound pollengrains. 
Microgametogenesis – Formation of vegetative and generative cells,
structure of male gametophyte. 
Abnormalities – Nemec phenomenon      

   UNIT III       EMBRYOLOGY OF ANGIOSPERMS – II                                                         13 hrs
Structure of Pistil  – Placentation-definition and types. 
Megasporangium –  Structure of ovule - Integuments(endothelium), 
Micropyle (Obturator),Nucellus (crassinucellate  and tenuinucellate 
conditions). Types of ovule- Anatropous, Orthotropous, Amphitropous, 
Circinotropous. Megasporogenesis.
Megagametogenesis – Types of development of  Female 
gametophyte/embryosac- monosporic- Polygonum type, bisporic-Allium
type, tetrasporic- Fritillaria type.Structure of mature embryosac- 
Structure and functions of synergids, egg, central cell and antipodals. 
Double fertilization – pollen germination, growth of pollen tube through    
style (solid and hollow styles), entry of pollen tube into ovule (porogamy, 
mesogamy, chalazogamy), entry of pollen tube into the embryosac, pollen 
tube discharge,syngamy, triple fusion. Significance of double 
fertilization, post fertilization changes. 
Endosperm – Types and its biological importance. Free nuclear (Areca
catechu ,Cocos nucifera), cellular (Cucumis), helobial types.     Ruminate  
endosperm. 
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UNIT  IV     EMBRYOLOGY OF ANGIOSPERMS–III                                                            13 hrs 
Embryogenesis –  Dicot (Capsella bursa-pastoris) and Monocot(Najas).
Parthenocarpy. Polyembryony- definition  and types.  
Seed  – Structure of Dicot and Monocot seed. 
PALYNOLOGY - pollen morphology – pollen wall, aperture, shape, size 
and architecture, NPC system, pollen wall stratification. Applied Palynology 
– Aeropalynology, Mellissopalynology 
EXPERIMENTAL  EMBRYOLOGY - Definition, Totipotency, basic 
steps in plant tissue culture technique. Nutrient media- basic components , 
composition of MS & White’s media. 
Tissue culture techniques and their practical applications - Anther culture, 
Embryo culture, protoplast culture. 
Embryology in relation to Taxonomy- egs. Trapa, Exocarpus

         PRACTICAL - IV
GYMNOSPERMS AND EMBRYOLOGY OF ANGIOSPERMS

                                                                                                                          Total Untis – 13

1) Study of  materials and permanent slides of Gymnosperms included  
 in Theory                                                                                                                         5 units

2) Permanent slides of microsporogenesis and male gametophyte                                       1 unit 
3) Mounting of Pollen grains –Grass, Mimosa, Pollinia of Calotropisand  Pollen 

germination (hanging drop method)                                                                                  1 unit
4) Permanent slides of types of ovules,Megasporogenesis&embryosac 

development                                                                                                                    1 unit 
5) Permanent slides of types of placentation—Axile, Marginal, Parietal, basal types . 

Sectioning of ovary , for any two types of placentation.                                                  1 unit 
6) Mounting of embryo- Tridax andCyamopsis. 1 unit
7) Mounting of endosperm   - Cucumis. 1 unit
8) Mini project work in groups of 3-5 students, from the following list. 2 units

a) Study of pollen morphology of different flowers with respect to shape, 
colour,

b) pores etc. 
c) Pollen germination of different pollen grains andcalculate percentage of 

germination. 
d) Calculating percentage of germination of one particular type of pollen grain 

collected from different  localities/ under different conditions. 
e) Study of placentation ofdifferent flowers. 
f) Any other relevant study related to Gymnosperms / Embryology. 

Mini project work may be carried out in groups of 3-5 students, supervised by 
the batch in charge . The mini project report, about 5-6 pages (type written), to 
be prepared in following format and certified by the teacher in charge and 
HOD tobesubmitted in practical examination. 
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1.Introduction
2.Aim of study 
3.Materials& methodology 
4.Observation
5.Conclusion,
Copies to be submitted separately by individual members of the group.. 

PRACTICAL QUESTION PAPER–IV 

 GYMNOSPERMS AND EMBRYOLOGY OF  ANGIOSPERMS 

Time: 3 hours.                                                                                         Max Marks: 35

1. Identify and classify specimens A,B and C  giving reasons -                              3X3= 9 
2. Identify the slides D, E & F with reasons and labeled diagrams    3X3=9
3. Mount  the embryo/Endosperm of specimen G & comment. 5
4. Mount  the pollinia/perform pollen germination  of specimen  

H & comment                                                                                                                4
5. Record & submission                                                                                             5+3=8

SCHEME OF VALUATION 

1. Gymnospem materials- . Cycas, .Pinus,.Gnetum (Identification & classification-   
1 mark, reasons-2 marks). 

2. One Gymnospem slide, one from T.S.of young anther/ mature anther,  one from  
megasporogenesis/ stages of embryosac  development, /placentation/ types of  
ovules included in theory.( Identification – 1 mark, Diagram-1 mark, reasons- 1
mark). 

3. Endosperm /Embryo mounting ( preparation- 3 marks, comment with diagram-   
2 marks). 

4. Pollinia / pollen germination (preparation-2 marks,comment with diagram-   
2 marks)   

5. Record & submission of mini project report (5 + 3 marks) 
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V SEMESTER 

PAPER-V: TAXONOMY AND ECONOMIC BOTANY 
39hrs

UNIT: I       CLASICAL TAXONOMY                                                                                     13 hrs

Aim and Scope of taxonomy, Brief History, Broad outline of classification 
proposed by Bentham & Hooker, Engler & Prantl and their relative merits and 
demerits. Species concept: Taxonomic hierarchy, species, genus and family.                                           

Biosystematics: Plant nomenclature, Binomial system, ICBN- rules for 
nomenclature. Taxonomic Tools, Herbarium and its techniques, Floras and 
their importance, Botanical gardens and their importance (one state level, one 
national level & one international level). (Examples: State: Lalbagh, National: 
Indian Botanical garden Sibpur, Calcutta, International: Royal Botanical 
garden, Kew, England). Chemotaxonomy, Cytotaxonomy, Numerical 
taxonomy & application of computer. 

UNIT: II    TAXONOMY – I                                                                                                       13hrs
Taxonomic studies of following families, according to Engler & Prantl system 
of classification and their economic importance 

Monocotyledoneae Families: Poaceae, Arecaceae Musaceae, and rchidaceae 

Dicotyledoneae Families:  
Archichlamydeae- Magnoliaceae, Annonaceae, Brassicaceae, Rutaceae, 
Leguminosae (Subfamilies: Papilionatae, Caesalpinioideae and Mimosoideae) 
Rosaceae & Euphorbiaceae. 

UNIT: III   TAXONOMY – II AND ECONOMIC BOTANY                                                  13hrs
Metachlamydeae - Cucurbitaceae, Apiaceae Rubiaceae, Asteraceae, 
Asclepiadaceae, Acanthaceae & Lamiaceae. 

Ethnobotany:  A general account. 

ECONOMIC BOTANY : Study of the following plants with Botanical 
names, Family, part used, and economic uses. 

Edible oils:                         Groundnut, Coconut & Sesamum 
Sugar and Starch:             Sugarcane, Beetroot, Potato & Tapioca 
Fibers:                                Cotton, Jute & Coir 
Paper & Pulp:                    Bamboo & Eucalyptus 
Beverages:                          Coffee, Tea &Cocoa 
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Spices:   Ginger, Cardamom, Clove, Cinnamon, Asafoetida,       
Turmeric Saffron & Nutmeg 

Timber:                               Teak & Rose wood 
Medicinal & Aromatic:     Ashwagandha, Aloe vera,Indian Pennywort,

Holy Basil, Amla, Periwinkle, Margosa tree,
Patchouli, Mint, & Lavender 

PRACTICAL PAPER – V 

 TAXONOMY AND ECONOMIC BOTANY 

  Total Units: 13 

1. Morphology of Angiosperms – Vegetative Structure and modifications  
 of root, & leaf. 1 Unit

2.    Morphology of Angiosperms – Inflorescence and flower                                   1 Unit
3.    Morphology of Angiosperms– Fruits (Simple, aggregate & multiple)                1 Unit
4.    Methods of identification of plants with Technical terms.                                   1 Unit
5.    Study of taxonomic characters of families included in theory 
       (Minimum one genus from each family)                                                            6 Units
6.    Study of economically important plants covered in theory to identify
       with Botanical names, families, parts used and Economic uses.                         2Units
7.    Herbarium techniques.                                                                                         1 Unit
8.    Study of local flora by arranging local collection trips. 
9.    Record & Submission of 6 Herbaria with field notes of plants included in
       theory. 

PRACTICAL QUESTION PAPER- V  

 TAXONOMY AND ECONOMIC BOTANY 

Time: 3 hrs                                                                                                  Max marks: 35 
1. Assign the specimens A, B & C to their respective families giving                      3×3= 9
    diagnostic  features.
2. Describe D in technical terms; draw the floral diagram with floral formula.  6
3. Identify the specimen E, F, G, H, I &J with their morphological,                       6x2=12
    Biological &    Economic importance.                                                                   
4. Record  and Submission. (Herbaria with field notes) 5+3=8
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SCHEME OF VALUATION 

1. One Archichlamydeae, one Metachlamydeae, one Monocot (Identification  
      ½ mark, Classification 1 mark, Diagnostic features 1½ mark) 
2. Dicot plant (Technical detail 2 marks, floral diagram 2 marks, floral 
          formula 2 marks)  
3. Root/ Stem/ Leaf modification/ Inflorescence/ Fruit and/ Economic  
     Importance. (Identification ½ mark, diagram½ mark, description 1 mark,    
     for economic importance,  identification with family 1 mark, part use ½
     mark economic uses ½ mark) 
4.  Record- 5 marks. 
5.  Submission of Six herbaria with field notes of family’s studies, ½ marks    
     each-3 marks 

REFERENCES 

1. Bierhorst, D .W. 1971. Morphology of vascular Plants. Macmillan, New York. 
2. Chandel, K.P.S, Shukla,G and Sharma,N. 1996. Biodiversity in Medicinal and

Aromatic plants in India: Conservation and Utilization, NBPGR, New Delhi. 

3. Cronquist A. 1981.An Integrated System of Classification of Flowering Plants.
Columbia University Press, New York. 

4. Cronquist, A. 1988. The Evolution and Classification of Flowering Plants. Second
Edn.,New York Botanical Garden, New York. 

5. Dutta. S.C.1988. Systematic Botany Wiley Easter, New Delhi. 
6. Ernest M. Gifford, A S. Foster.1989.Morphology and evolution of vascular plants,

W.H. Freeman and Co., New York 
7. Gamble. J.S. 1986.  Flora of Presidency of Madras.  Reprint - Bishen Singh and 

Mahendra Pal Singh, Deharadoon 
8. Heywood,V.H.and Moore,D.M. 1984. Current concepts in Plant Taxonomy,

Academic press, London 
9. Hutchinson. J.1973.The Families of Flowering Plants 3 edition. Oxford University 

Press, Oxford. 
10. Kocchar, S.L.1998. Economic Botany of the Tropics.2 edition. Mac millan IndiaLtd., 

Deihi.
11. Lawerence G.H.M,1951. Taxonomy of Vascular plants, Oxford & IBH publication, 

New Delhi. 
12. Naik ,V.K.1984.Principles and trends in the taxonomy of angiosperms. Tata 

McGraw-Hill Co. Ltd., New Delhi. 
13. Pandey, B.P.2014.Economic Botany,S.Chand and Company Pvt.ltd., New Delhi.
14. Pandey and Misra 2008.Taxonomy of Angiosperms: Ane Books Pvt Ltd,New Delhi
15. Pullaiah, T. 1998. Taxonomy of Angiosperms. Regency Publications, New Delhi. 
16. Radford,A.E.,Dickinson W.C., Massey,J.R. and Ben.C.R. 1974. Vascular Plant 

Systematics, Harper and Row, New York.
17. Sambamurthy. A.V.S.S.2005.Taxonomy of Angiosperms, IK International publishers, 

New Delhi

�� 21



18. Sharma. O.P.1996. Hill’s Economic Botany (Late Dr. A.F.Hill adapted by P O 
Sharma). Tata McGraw Hill Co., Ltd., New Delhi.  

19. Singh, S.K and Seema Srivastava, 2009.Taxonomy of Angiosperms:   For B.Sc. and 
M.Sc. Students of Indian Universities.  Campus Books International Publishers, New 
Delhi.

20. Stebbins, 1974. Flowering plants �í Evolution above the species level, Arnold press. 
London.
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V  SEMESTER

PAPER VI: MOLECULAR BIOLOGY, GENETIC ENGINEERING,  
BIOTECHNOLOGY AND PLAN T PHYSIOLOGY  

                                                                      39 hrs 

UNIT I        MOLECULAR BIOLOGY                                                                                       13 hrs                  
Introduction, Discovery, Chemical nature& replication of genetic material, 
genetic code, non genetic RNA, Biosynthesis of proteins, Regulation of 
gene action in prokaryotes (Lac operon concept only).
GENETIC ENGINEERING & BIOTECHNOLOGY : Steps in 
Recombinant DNA technology, Genomic libraries, application of genetic 
engineering technology in agriculture.A brief account on hazards & safe 
guards of genetic engineering technology with special reference to Bt 
Cotton. A brief account of Bioinformatics and its uses. 

UNIT II     MICROBIAL BIOTECHNOLOGY                                                                        13 hrs                         
Uses of microbes in industry and agriculture fermentation – production of 
ethanol, production of antibiotics – Penicillin. 
PLANT PHYSIOLOGY- I  – Water Relations: Importance of water, 
Diffusion, Osmosis, water potential, Osmotic Potential, Membrane and their 
Permeability.Absorption Of Water- Mechanisms of water absorptions, 
factors affecting rate of waterabsorption.
Stress��Physiology:��Water��stress,��heat��stress,��salt��stress��and��mechanisms��of��
Plant response to water and related stress. 

UNIT III     PLANT PHYSIOLOGY – II                                                                                    13 hrs 
Mechanism of ascent of Sap – Vital and physical force theories. 
Transpiration  – Loss of water, Types, Mechanisms, Stomatal  Dynamics. 
Stomatal mechanism, Significance, Factors affecting transpiration, anti - 
transpirants, Guttation. 
Mineral Nutrition In Plants - Major& Minor elements, their deficiency 
symptoms in plants. 
Phloem Transport- Transport of organic solutes.Path of transport, vein 
loading and unloading.Transcellular or streaming hypothesis, contractive 
protein hypothesis, mass flow hypothesis,Source – Sink concept. 
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PRACTICAL PAPER–VI 

MOLECULAR BIOL OGY, GENETIC ENGINEERING,  
BIOTECHNOLOGY AND PLANT PHYSIOLOGY

                                                                                                                         Total Units – 13 

1. Qualitative Test for Starch, Protein, Reducing Sugars and Lipids. 2 Units 
2. Determination of Osmotic potential of the cell sap by Plasmolytic method.            1 Unit
3. Determination of Stomatal Index.                                                                             1 Unit
4. Structures of Stomata in Hydrophytes, Mesophytes and Xerophytes. 2 Units 
5. Streaming of Protoplasm to show Cyclosis.                                                              1 Unit 
6. Determination of pH of Plant Samples by using Indicators. 1 Unit 
7. Study of Osmosis & Transpiration Experiments.                                                     3 Units 
8. Study of Phloem Transport by Ringing Experiment.                                               2 Units

 PRACTICAL QUESTION PAPER–VI 
MOLECULAR BIOL OGY, GENETIC ENGINEERING,  

BIOTECHNOLOGY AND PLANT PHYSIOLOGY

      Time 3 hours                            Max. Marks 35 

1. Conduct the biochemical test of sample A and B.                        3 x 3= 6
2. Determine the osmotic potential of the cell sap by plasmolytic method                           8

/ stomatal index of material C
3.   Determine  the pH of the given sample D.                                   2
4.   Set up and comment on the experiment E.                                              6
5.   Comment on experiment F and G.                                                                     4+4 = 8
6.   Record.                                                                                                         5

SCHEME OF VALUATION 

1. Samples – Starch, Protein, Reducing Sugar and Lipids (Positive Test - 1 mark, Negative 
Test – 2 marks). 

2. Conducting the Experiment – 3 marks; Principle – 2 marks; Procedure – 1 mark; Result –
2 marks. 

3. Extract from Root, Stem, Leaves of a Plant to be given (Determination of pH – 1 mark, 
Comment – 1 mark). 

4. Experiments of E:  a. Potato Osmoscope. 
                               b. Thistle Funnel experiment. 
                               c. Farmer’s Potometer. 
                               d. Ganongs Potometer. 
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(Requirements – 1 mark, Principle – 1 mark, Procedure & Conducting Experiment –3
marks, Result – 1 mark) 

5. Experiments of F & G:     a. Streaming of Protoplasm (Cyclosis). 
                                          b. Balsam Plant experiment. 
                                          c. Bell Jar experiment.  
                                          d. Transpiration Pull. 
                                          e. Mass Flow Hypothesis. 
                                          f. Ringing Experiment. 
                                          (Identification – 1 mark, Comment – 3)

6. Record 5 marks.

                                                         REFERENCES 

1. Buchanan, B. B, Gruissem, W. and Jones, R. I 2004.Biochemistry and Molecular 
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York.
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Delhi.
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association with the Institute of Biology. Cambridge University Press.  Cambridge, 
U.K.

5. Harborne, T. C 1981.Phytochemical Methods: A Guide to Modern Techniques of 
Plant Analysis.  Chapman and Hall, London. 

6. Lodish, Berk, Matsudaira, Kaiser, Kriega, Scott.  Zipursky Darnell, 2004.Molecular
cell Biology Fifth Edition, W. H. Freeman and company, New York. 

7. Moore, T. C. 1989.Biochemistry and Physiology of Plant Hormones.  2 edition.
Springer – Verlag, New York. 

8. Moore, T. C. 1974. Research Experiences in Plant Physiology: A Laboratory 
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House, New Delhi. 
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13. Stumpf, P. K. and Conn, E. E. (eds).  1988.  The Biochemistry of Plants – A
Comprehensive treatise.  Academic Press. New York. 

14. Taiz L & Zeiger E. 1998.Plant Physiology. 2 edition.  Sinauer Associates, Inc., 
Publishers, Massabhusetts, USA. 

15. Taiz, I., & Zeiger, E 2003. Plant Physiology, 3 Edition.  Panima Publishing 
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16. Thomas, B. and Vince – Prue, D. 1997.  Photoperiodism in Plants. 2 edition.
Academic Press, San Diego, USA. 

17. Wilkins M. B (eds.) 1989.  Advanced Plant Physiology.  Pitman publishing Ltd., 
London

18. Wilson, K and Goulding, K. H. (eds.). 1986.  A Biologists Guide to Principles and 
Techniques of Practical Biochemistry.  Edward Arnold, London, UK. 
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VI SEMESTER   

PAPER–VII: CYTOLOGY, GENETICS, EVOLUTION AND PLANT 
BREEDING

                    39 hrs
UNIT 1      CELL & CHROMOSOME BIOLOGY                                                                   13 hrs                       

Cell as a fundamental unit of life and organism. Structure of eukaryotic 
chromosome;centromere,kinetochore and telomere. Nucleosome and its 
importance in the organisation of eukaryotic chromosome. Types of 
Chromosomes; biarmed and holocentrictypes.
Cell Division - Phases, mitotic apparatus, cytokinesis, mitotic inhibitors, 
significance of mitosis; Meiosis- phases of meiotic cycle cytological proof of 
crossing over, synaptonemal complex. Brief study on Apoptosis (PCD). 

UNIT II      MENDELIAN GENETICS                                                                                      13 hrs 
Biography of Mendel in brief: Mendel’s experiments:Monohybrid cross – law 
of dominance, law of segregation, purity of gametes .Homozygous, 
heterozygous, phenotype, genotype, monohybrid test cross, Dihybridcross-law 
of independent assortment, dihybrid test cross, incomplete 
dominance(Mirabilis jalapa, Snapdragon).
Modification of Mendelian ratios:(With reference to plant examples). 
Interaction of genes epistasis (dominant & recessive); supplementary factors, 
complementary factors: Polygenic inheritance in Maize (Self Sterility 
inNicotiana), Linkage & Crossing over (in Maize).
SEX DETERMINATION: Chromosomal mechanism of sex determination 
methods. XX –XY, ZZ – ZW & XX – XO (Sex determination in Melandrium)
and genetic problems related to topics. 

UNIT III       EVOLUTION     13 hrs
Origin of life, theories of evolution, modern concepts of evolution, role of 
mutations in evolution, Gene duplication (2R hypothesis), Big Bang 
theory.Numerical changes in chromosome number, polypioidy and aneuploidy 
- trisomics and monosomics and Chromosomal aberrations.
PLANT BREEDING 
Historical account and objectives of plant breeding.Vegetative propagation 
methods (underground plant parts and isolated plant parts - cutting, grafting, 
layering, gootee, clones) Hybridization ( intergeneric and interspecific), 
maintenance of germplasm, pollen banks, quarantine methods. 
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 PRACTICAL PAPER – VII 

CYTOLOGY, GENETICS, EVOLUTION AND PLANT BREEDING 

         Total Units - 13

1. Preparation of cytological stains - Aceto carmine &Aceto orcein.                       1 Unit

2. Mitosis from Allium root tips—Aceto orcein. 3Units

3. Meiosis from Allium flower buds- Aceto carmine.                                               3Units

4. Karyotype and Idiogram : Camera Lucida drawing.                                             1 Unit

5. Permanent slides of Mitosis.                                                                                  1Unit

6. Permanent slides of Meiosis.                                                                                 1 Unit

7. Emasculation and bagging of the flower buds of available species. 1 Unit

8. Genetic problems.                                                                                                 2Units

9. Record and Submission- 6 Slides (3 Mitosis and 3 Meiosis.) 

  PRACTICAL QUESTION PAPER- VII 

CYTOLOGY, GENETICS, EVOLUTION AND PLANT BREEDING 

Time: 3 hours                                    Max Marks:   35 

1. Prepare a temporary mitotic, slide from material A identify the stage 
with diagram. 6

2. Prepare a temporary meiotic slide from material B identify the stage 
with diagram.                                                                                                                      6

3. Identify and comment on C along with a sketch (only Karyotype).                                   4
4. Identify and comment on slides D and E with suitable sketches 3+3=6
5. Solve the Genetic Problem F                                                                                              5
6. Record and Submission                                           5+3=8

Scheme of Valuation 

1. Preparation- 4 marks, identification of stage - 1 mark and diagram 1 mark 
2. Preparation - 4 marks, identification of stage - 1 mark and diagram 1 mark 
3. Karyotype - slide or sketch, identification-1 mark, diagram- 1 mark, comment- 2

marks 
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4. Slides from meiosis and mitosis identification 0.5 mark, sketch 0.5 mark and 
comment2 marks. 

5. Genetic problems from 
i. Dihybrid cross and test cross 
ii. Incomplete dominance 
iii. Complementary factors 
iv. Supplementary factors 
v. Epistasis - 5   marks 

6.        i.    Record  - 5 marks  
          ii.    3 Mitotic and 3 Meiotic permanent slides ½ mark each - 3 marks 

REFERENCES

1. Benjamine A. 2012, Genetics- conceptual approach 4 edition.W.H.Freeman and     
company, New york. 

2. Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts and
Peter Walter 2007, Molecular Biology of the Cell: 5 edition. Garland Science,
1526 illustrations. Package with Media DVD. 

3. Chaudhari, H.K.1983. Elementary Principles of Plant Breeding, TMH
publishers Co., New Delhi 

4. De Robertis E.D.P. and De Robertis, E.M.FJr, 2002. Cell and Molecular
Biology, USA cippoctt,

5. Gardener E.J.and Sanstad D.P.1984. Principles of Genetics ,John wiley
Publishing Co., New Delhi 

6. Goodenough, U.1990.Genetics,3 edn., Saunders College Publishers, New York. 
7. Gupta.p.k.1994,Genetics,  Rastogi  publications,New Delhi. 
8. Jain J, Sanjayjain, I and Nitin  jain,2005. Fundamentals of Biochemistry,

S.Chand & company Pvt Ltd.,New Delhi. 
9. Jha,A. P. 1993, Genes and Evolution.  Mac Millan India Ltd., New Delhi. 
10. John Ringo, 2004. Fundamental genetics, India Cambridge univ.,New Delhi 
11. Mahesh.S.2008.Plant Molecular Biotechnology, New age Int.Publ, NewDelhi, 
12. Nelson D,I and Cox, M. M.1996. Principles of Biochemistry. Macmillan worth  

Publications,New Delhi 
13. Sadhu M.K.1996. Plant propagation, New age international publishers,New

Delhi.
14. Sharma, J.R. 1994. Principles and Practice of Plant Breeding, Tata McGraw- 

Hill Publishers, New Delhi 
15. Shukla R.S.and P.S.Chandel,2004.Cytogenetics, Evolution and Plant Breeding

S.Chand and company Pvt Ltd., New Delhi 
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16. Shukla.R.S. and P.S.Chandel,2005,Cytogenetics, Evolution& Plant Breeding
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17. Sinnot, E.W., Dunn,.L.C. &Dobzonsky,T.1958. Principles of Genetics. Tata
Mc Graw Hill, NewYork. 

18. Strickberger, M.W.2002.Evolution.Jones and Barlett Publishers,Sudbury. 

�ƒ http/www/desica/de/plantbreeding/

�ƒ http/www/bilogyariozona.edu/mendeliangenetics/htm/   
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VI  SEMESTER
PAPER –VIII:  PLANT PHYSIOLOGY – III                                                                 

       39 hrs

UNIT I          ENZYMES                                                                                                                13 hrs
Nomenclature, classification, chemical   composition, prosthetic   groups 
coenzymes, cofactors , vitamins properties of enzymes , mechanism of 
enzymes action, enzyme kinetics, factors affecting enzyme activity, Inhibition 
of enzyme action (Competitive, Non Competitive, feedback), Allosteric 
enzyme.  
Nitrogen Metabolism:
Sources of nitrogen, Nitrogen fixation, nif genes in relation to symbiotic 
fixation in Rhizobim. Synthesis of amino acids and Nitrogen cycle. 
           

UNITII           BIOENERGETICS                        13hrs
Photosynthesis – Introduction, ultra structure of the chloroplast,
photosynthetic apparatus, principle of light absorption, Emerson’s 
enhancement effect, photosystems I & II, Light reaction – Hill reaction, 
photophosphorylation (cyclic, non-cyclic), carbon reactions (Calvin Cycle, C4

– Pathway, CAM), Factors affecting the process. 
Photorespiration – Organelles involved, mechanisms and significance. 
Respiration- Introduction, mechanism of aerobic respiration – glycolysis,TCA 
cycle, ETS and oxidative phosphorylation,  mechanism of anaerobic 
respiration(alcoholic fermentation and lactic acid fermentation), Respiratory 
Quotient and its significance, factors affecting respiration.

UNIT  III      PLANT GROWTH AND GROWTH REGULATORS                                       13hrs                        
Definitions of growth, Kinetics, Factors affecting growth, Phytohormones, 
Metabolism, Physiological effects, mode of action of auxins, gibberellins, 
cytokinins, ethylene and ABA. Applications of these hormones in agriculture 
and horticulture. 
Plant movements – A brief account on the classification and types of 
movements. 
Photobiology – A brief account of dormancy, Photoperiodism, phytochrome 
and its role, Florigen concept, Vernalization, 
Defence mechanisms – A brief account of Secondary metabolites (Phenolics, 
Flavonoids and alkaloids) and their role in plant defence. 
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            PRACTICAL PAPER – VIII 
            PLANT PHYSIOLOGY – III 

                   Total Units : 13  

1. Separation of Photosynthetic pigments by paper chromatography and  
      measurement of Rf Values.                                                    1 unit
2. Determination of rate of photosynthesis at different wavelengths of light.              1 unit
3. Determination of rate of photosynthesis at different concentrations of CO2 1 unit
4. Estimation of Ascorbic acid content in a plant sample.                1 unit
5. Determination of RQ of carbohydrates, fats and proteins.                1 unit
6. Study of geotropism, phototropism and hydrotropism.                2 unit
7. Evolution of O2 during photosynthesis.                  1 unit
8. Evolution of CO2 during respiration.                  1 unit
9. Kuhne’s fermentation vessel.                   1 unit

10. Moll’s half leaf Experiment.                   1 unit
11. Evolution of heat during respiration                  1 unit
12. Determination of the rate of growth using Arc Auxanometer               1 unit
13. An industrial visit to study the manufacture of alcohol / antibiotics / enzymes. 
       Bioinformatics/ Molecular biological lab. 

PRACTICAL QUESTION PAPER – VIII 
PLANT PHYSIOLOGY-III 

                  Time: 3hours                           Max Marks: 35 
1. Separate the photosynthetic pigments from sample A by paper

chromatography and measure their Rf values.                                                     8 marks
2. Estimate the ascorbic acid content in the sample B.             8 marks
3. Set up and comment on experiment C.              6 marks 
4. Identify and comment on physiological set up D&E.                              2x 2 ½ 5 marks
5. Record and submission                                                                               5+3 = 8 marks

SCHEME OF VALUATION 

1. A. Requirement-1 mark, principle- 2 marks, procedure and conducting the 
experiment- 3 marks, Rf values- 2 marks. 

2. B.  Requirements- 1 mark, principle- 2 marks, procedure and conducting the 
experiment- 3 marks, Result- 2 marks. 

3. C. Identification-1 mark, set up- 2 marks, comments-2 marks, labelled 
Diagram-1 mark 

4. D.  Identification-½ mark, comments-1 mark, labelled diagram-    1 mark. 
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E.   Identification- ½ mark, comments-1 mark, labelled diagram- 1 mark. 
5. Record and Submission of field report (hand written field report only) 5+3

marks 

LIST OF EXPERIMENTS FOR C. 

i.     Evolution of O2 during photosynthesis. 
      ii.    Evolution of CO2 during respiration. 

iii.   Moll’s half leaf Experiment. 
iv.   Evolution of heat during respiration (Thermos flask Experiment) 

LIST OF EXPERIMENTS FOR D&E. 

i.     Photosynthesis at different wavelengths of light 
ii.    Photosynthesis at different concentrations of CO2

iii.   Respirometer experiment for RQ 
iv.   Kuhne’s fermentation vessel 
v.    Hydrotropism 
vi.   Phototropism 
vii.  Geotropism 
viii. Arc Auxanometer 
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70 

35 

30 

15 
150 

2 

1 

07 

08 

PHY T401 

PHY P402 

4 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

09 

10 

PHY T501 

PHY P502  

3 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

11 

12 

PHY T503 

PHY P504 

3 

3 

3 hours 

3 hours 

70 

35 

30 

15 
150 

2 

1 

13 

14 

PHY T601 

PHY P602 

3 

3 

3 hours 

3hours 

70 

35 

30 

15 
150 

2 

1 

15 

16 

PHY T603 

PHY P604 

3 

3 

3 hours 

3hours 

70 

35 

30 

15 
150 

2 

1 

                                                                                                       Grand total 1200 
16(T) 

8(P) 

 
Note-I:  

�x ���Š�‡���’�ƒ�’�‡�”���•�—�•�„�‡�”���‹�•���ƒ���–�Š�”�‡�‡���†�‹�‰�‹�–���•�—�•�„�‡�”���™�‹�–�Š���î��0 �ï���‹�•���–�Š�‡���•�‹�†�†�Ž�‡ 

�x ���Š�‡���†�‹�‰�‹�–���–�‘���–�Š�‡���Ž�‡�ˆ�–���‘�ˆ���î��0 �ï���‹�•�†�‹�…�ƒ�–�‡�•���–�Š�‡���•�‡�•�‡�•�–�‡�”���•�—�•�„�‡�” 

�x ���†�†���•�—�•�„�‡�”���–�‘���–�Š�‡���”�‹�‰�Š�–���‘�ˆ���î��0 �ï���‹�•�†�‹�…�ƒ�–�‡�•���ƒ���–�Š�‡�‘�”�›���’�ƒ�’�‡�” 

�x ���˜�‡�•���•�—�•�„�‡�”���–�‘���–�Š�‡���”�‹�‰�Š�–���‘�ˆ���î��0 �ï���‹�•�†�‹�…�ƒ�–�‡�•���ƒ���’�”�ƒ�…�–�‹�…�ƒ�Ž���’�ƒ�’�‡�” 

�x The prefix T indicates Theory paper and P indicates Practical 

Note-II:  
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      The marks distribution for the final practical examination is as follows: 

1. Writing Principle / Statement/ Formula 

with explanation of symbols and units 
05 Marks 

2. Diagram/Circuit Diagram / Expected 

Graph   
05 Marks 

3. Setting up of the experiment + Tabular 

Columns + taking readings 
10 Marks 

4. Calculations (explicitly shown) + Graph 07 Marks 

5. Accuracy of results with units 03 Marks 

6. Class Records ( to be valued at the time 

of practical examination) 
05 Marks 

Total for Practical Examination 35 Marks 

Note : Wherever explicit setting up of experiments does not exist 

like in the case of spectral charts or pre �� acquired  data is 

involved( astrophysics or atmospheric experiments) , the marks 

for setting up of experiment may be provided for additional 

graphs and formulae 

 

Note-III:  
 

�x A minimum of EIGHT (8) experiments must be performed in each practical paper 
�x ���š�’�‡�”�‹�•�‡�•�–�•���•�ƒ�”�•�‡�†���ò���ƒ�•�†�ƒ�–�‘�”�›�ó���•�Š�‘�—�Ž�†���„�‡���’�‡�”�ˆ�‘�”�•�‡�†���•�‡�…�‡�•�•�ƒ�”�‹�Ž�› 
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Syllabus for I Sem BSc, (Physics) Paper ��I : Phy-T101: 

MECHANICS �� 1 , HEAT AND THERMODYNAMICS �� 1  

UNIT �� I  

�x MOTION �ã�����‡�™�–�‘�•�ï�•�� ���ƒ�™�•�� �‘�ˆ�� ���‘�–�‹�‘�•�� �����–�ƒ�–�‡�•�‡�•�–���ƒ�•�†�� �‹�Ž�Ž�—�•�–�”�ƒ�–�‹�‘�•���á�����‘�–�‹�‘�•���‹�•�� �ƒ�� �”�‡�•�‹�•�–�‹�˜�‡��

medium; Drag force& Drag Coefficient, Drag force with v dependence (only vertical)  and 

v2 dependence (only vertical) �� derivation for velocity and position- graphs with and 

without resistance, concept of terminal velocity        

4 hours 

�x FRICTION : Static and Dynamic Friction �� Friction as a self adjusting force, Coefficient of 

Static and dynamic friction; Expression for acceleration of a body moving along an 

inclined plane with and without friction, Free Body Diagrams for the following cases 

(i)Two masses connected by a string hanging over a frictionless pulley (ii)Two masses in 

contact and masses connected by strings (horizontal only) (iii)Two masses connected by 

a string passing over a frictionless pulley fixed at the edge of a horizontal table.                

                                                4 hours 

 

�x PLANETARY & SATELLITE MOTION : Motion along a curve - radial and transverse 

�…�‘�•�’�‘�•�‡�•�–�•�� �‘�ˆ�� �ƒ�…�…�‡�Ž�‡�”�ƒ�–�‹�‘�•���†�‡�”�‹�˜�ƒ�–�‹�‘�•���â�� ���‡�™�–�‘�•�ï�• law of gravitation (vector form only), 

���‡�’�Ž�‡�”�ï�•���Ž�ƒ�™�•�����•�–�ƒ�–�‡�•�‡�•�–�•���‘�•�Ž�›���âGravitational Field and Potential �� relation between them; 

Field and Potential due to a solid sphere (derivation); Orbital and Escape Velocity (derivation), 

Satellite in circular orbit and applications; Geostationary and Geosynchronous orbits.  

                                                     5 hours 

UNIT �� II  

�x WORK & ENERGY :Work done by a constant and variable force; Work energy theorem; 

Work and potential energy; examples of potential energy; Work done by gravitational 

force; Work done by a spring force; Conservative and non �� conservative force; 

Conservation of mechanical energy                           4 hours 

�x SYSTEM OF PARTICLES :Centre of mass of rigid bodies �� General expression; Newton's 

law for a system of particles; Linear momentum for a particle and a system of particles; 

Conservation of linear momentum; System with varying mass; Single stage Rocket 
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motion �� Velocity & Acceleration with and without gravity; Elastic and inelastic 

collisions (only 2D)                          

4 hours 

�x BLACK BODY RADIATION : Black body radiation and its spectral energy distribution; 

���‹�”�…�Š�Š�‘�ˆ�ˆ�ïs law, Stefan-���‘�Ž�–�œ�•�ƒ�•�•�5�•�� �Ž�ƒ�™�á�� ���‹�‡�•�ï�•�� �†�‹�•�’�Ž�ƒ�…�‡�•�‡�•�–�� �Ž�ƒ�™�á�� ���ƒ�›�Ž�‡�‹�‰�Š-Jeans law 

�����–�ƒ�–�‡�•�‡�•�–�•���á�����‡�”�‹�˜�ƒ�–�‹�‘�•���‘�ˆ�����Ž�ƒ�•�…�•�ï-s law �� �†�‡�†�—�…�–�‹�‘�•���‘�ˆ�����‹�‡�•�ï�•�����ƒ�™���¬�����ƒ�›�Ž�‡�‹�‰�Š���� Jeans 

���ƒ�™�á�����‘�Ž�ƒ�”���…�‘�•�•�–�ƒ�•�–���ƒ�•�†���‹�–�•���†�‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���—�•�‹�•�‰�����•�‰�•�–�”�‘�•�ï�•�����›�”�Š�‡�Ž�‹�‘�•�‡�–�‡�”�â�����•�–�‹�•�ƒ�–�‹�‘�•���‘�ˆ��

the surface temperature of the sun 

       5 hours 

UNIT �� III  

�x KINETIC THEORY OF GASES :Basic assumptions of kinetic theory; Derivation of - 

deduction of perfect gas equation; Maxwell's law of distribution of velocity (without 

derivation)- deduction of most probable velocity, mean velocity and root mean square 

velocity; Derivation of expression for mean free path   �@�ã L

�7

�8���� �. �á
�â �/�=�T�S�A�H�H�ñ�O�@�E�O�P�N�E�>�Q�P�E�K�J�H�=�S�ã �ã L

�5

�¾�6���� �. �á
�A; Degrees of freedom and principle of 

equipartition of energy; Derivation of , Specific heats of an ideal gas, atomicity of gases                      

                                                                                                       6 hours 

 

�x TRANSPORT PHENOMENA : 

Viscosity and thermal conduction in gases (with derivation) ;Relation between 

coefficient of viscosity and coefficient of thermal conductivity of a gas     

                                                                              2 hours 

�x Real Gases  : Derivation of van der Waal's equation of state; Andrews experiments on 

Carbon dioxide; Derivation of the critical constants; Comparison of van der Waal's 

isotherms with Andrew's isotherms  

5 hours 

 

 

UNIT �� IV    

�x Basic Concepts and the Zeroth law of thermodynamics  

Macroscopic and microscopic descriptions of a system; Thermal Equilibrium - Zeroth 

Law of Thermodynamics; Concept of temperature; Thermodynamic equilibrium; 
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Thermodynamic coordinates - extensive and intensive; Equations of state; Various 

processes - PV indicator diagrams                                                                                      3 hours 

�x First Law of Thermodynamics  

The first law of Thermodynamics; Sign convention for heat and work; Derivation of 

equation of state �2�8�
 L �?�K�J�O�P ; Work done in an isothermal and adiabatic process for 

an ideal gas; Internal energy as a state function; Application of the first law for (i) Cyclic 

Process (ii) Adiabatic Process (iii) Isochoric Process (iv)  Isobaric Process and (v) 

Isothermal Process.                                                                                                         3 hours 

�x Second Law of Thermodynamics 

Reversible and irreversible processes; Carnot Engine; Carnot Cycle and its efficiency 

(with derivation); Second law �‘�ˆ���–�Š�‡�”�•�‘�†�›�•�ƒ�•�‹�…�•�������‡�Ž�˜�‹�•�ï�•���¬�����Ž�ƒ�—�•�‹�—�•�ï���•�–�ƒ�–�‡�•�‡�•�–�•���ƒ�•�†��

their equivalence); Practical internal combustion engines - Otto and Diesel Cycles 

(qualitative treatment); Carnot theorem (proof); Refrigerator- Coefficient of 

performance 

 4 hours 

�x Entropy 

The concept of entropy; Entropy of an ideal gas; Entropy - reversible process, Entropy - 

irreversible process; Entropy and the second law; Clausius inequality; Principle of  

increase of entropy;  Entropy  change  in (i) adiabatic process (ii) free expansion (iii) 

cyclic process (iv) isobaric process; TdS diagram of a Carnot cycle; Entropy and disorder                                      

3 hours 

 

 

References:  

1. Fundamentals of Physics- R.Resnik,D. Halliday and Walker; Wiley 6ed(2001 ) 

2. Physics-Classical and Modern, FJ Keller, E Gettys and J J Skove, McGraw Hill Second Revised 

Edition(1993 ) 

3. Classical Mechanics-K N Sreenivasa Rao, Universities Press- Orient Longman (2003  ed)  

4. Concepts of Physics Vol (1)-H C Verma, Bharathi Bhavan Publishers, 2004  Edition 
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5. University Physics- F W Sears, M W Zemansky &  H D Young, Pearson Education First 

ed.(2014 ) 

6. Mechanics- J C Upadhaya, Himalaya (2014  ed) 

7. Mechanics- Berkeley Physics Course Vol(1)- SI units CharlesKittel etal, McGrawHill 

Education (India) 2e (2011) 

8. Elements of Properties of matter �� D S Mathur, S.chand(GL) 7 Co Ltd,Dehi 1ed(2010 ) 

9. Properties of Matter - Brijlal & Subramanyam, S Chand & Co, (2002)  

10. Newtonian Mechanics- A P French, Nelson & Sons UK, (1971 ) 

11. Mechanics & Thermodynamics, G Basavaraju & Dipan Ghosh, McGrawHill Education 

(India) 1ed (1985 ) 

12. A treatise on general properties of matter, Sengupta and Chatterjee,  New Central Book 

Agency Pvt Ltd, Calcutta (7th Revised edition -2010 ) 

13. Waves & Oscillations, P K Mittal & Jai Dev Anand, Hari Anand Publications Pvt Ltd (2011ed) 

14. Heat and Thermodynamics- M M Zemansky,McGrawHill Education (India) 8ed (2011 ) 

15. Heat & Thermodynamics, MWZemansky & RHDittman, McGraw Hill Book company,Inc.US 

Seventh Revised edition(1997 ) 

16. Heat and Thermodynamics- Brij Lal and N Subramanyam, SChand & Co, New Delhi -1985 

17. Heat and Thermodynamics �� D S Mathur, SChand & Co, New Delhi, 5th Edition(2004) 

18. Heat, Thermodynamics & Stastical Mechanics, BrijLal & Subramanyam, S. Chand & 

Company,Delhi; (2008  ed) 

19. Thermodynamics & Statistical Physics, Sharma & Sarkar, Himalaya Publishing House, Third 

Edition(1991) 

20. Thermodynamics, Kinetic theory & Statistical Thermodynamics, FWSears & GLSalinger, 

Narosa Publishing House (Third Edition 1998 ) 

21. Fundamentals of Classical Thermodynamics, Gordon J V Wylen & Richard E Sonntag, John 
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Wiley Eastern Limited; 4th ed (1994 ) 

22. Thermal Physics, S C Garg, R M Bansal & C K Ghosh, McGrawHill Education (India) Second 

ed (2013 ) 

PHYSICS �� P102, PRACTICAL PHYSICS �� I 

1. Error Analysis �� Data analysis techniques and graphing techniques to be learnt (Mandatory ) 

2. Atwood machine �� with photogate 

3. Determination of coefficients of static, kinetic and rolling frictions 

4. Verification of principle of conservation of energy 

5. Simple pendulum - dependence of T on amplitude 

6. Determina�–�‹�‘�•���‘�ˆ���…�‘�‡�ˆ�ˆ�‹�…�‹�‡�•�–���‘�ˆ���˜�‹�•�…�‘�•�‹�–�›���„�›�����–�‘�•�‡�•�ï���•�‡�–�Š�‘�† 

7. Determination the Acceleration due to Gravity and Velocity for a freely falling body, using 

Digital Timing Techniques. 

8. Work done by variable force 

9. Interfacial tension by drop weight method 

10. Thermal behavior of a torch filament 

11. ���’�‡�…�‹�ˆ�‹�…���Š�‡�ƒ�–���„�›�����‡�™�–�‘�•�ï�•���Ž�ƒ�™���‘�ˆ���…�‘�‘�Ž�‹�•�‰ 

12. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����‡�™�–�‘�•�ï�•���Ž�ƒ�™���‘�ˆ���…�‘�‘�Ž�‹�•�‰���ƒ�•�†�����–�‡�ˆ�ƒ�•�5�•���Ž�ƒ�™���‘�ˆ���”�ƒ�†�‹�ƒ�–�‹�‘�• 

13. Determination of Stefan's constant by emissivity method 

14. Determination of Solar constant 

15. Calibration of Thermistor for Temperature measurement 

16. Calibration of thermocouple for Temperature measurement 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

References:  

1. B Saraf etc, - Physics through experiments, Vikas Publications (2013 ) 

2. D P Khandelwal �� A Laboratory Manual of Physics for Undergraduate Classes, Vikas 

Publications First ed (1985 ) 

3. Advanced Practical Physics for Students �� Worsnop & Flint, Methuen & Co, London 
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4. An Advanced Course in Practical Physics , D Chattopadhyay, P C Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, (2002)  

5. BSC, Practical Physics, CL Arora, SChand & Co, New Delhi, (2007 ) Revised Edition  

 

 

Syllabus for II Sem BSc (Physics)  Paper II-Phy-T201:  

MECHANICS �� 2 , HEAT AND THERMODYNAMICS �� 2  

UNIT �� I 

�x OSCILLATIONS : SHM ; Differential equation of SHM and its solutions, Kinetic and 

Potential energy, Simple and compound pendulum; oscillations of two masses 

connected by a spring; damped oscillations �� over damped, under damped and un-

damped oscillations; forced oscillations - concept of  resonance; Coupled Oscillators - 

in phase and out of phase oscillations- energy transfer.              6 hours 

�x ELASTICITY�ã�����‘�‘�•�‡�ï�•���Ž�ƒ�™�á�����–�”�‡�•�•���� Strain diagram, definitions of three elastic moduli; 

Relationship between three elastic constants (derivation); Poisson's ratio; Work done 

in stretching a wire; Bending of beams; Bending moment, Theory of single cantilever, 

Couple per unit twist, Torsional oscillations.                                                                           

7 hours 

UNIT �� II  

�x Thermodynamic potentials : Internal Energy; Enthalpy; Helmholtz free energy; 

Gibbs free energy and their significance; Maxwell's thermodynamic relations (using 

Thermodynamic potentials) and their significance; TdS relations; Energy equations 

and Heat Capacity equations; Third law of thermodynamics (Nernst Heat theorem) 

         4 hours 

�x Phase transitions of the first order : Melting, vaporization and sublimation;  

Condition of equilibrium of phases in terms of  Gibbs potential;Clausius-Clapeyron 

equation - elevation of boiling point, depression of freezing point; Equilibrium 

between phases - triple point              3 hours 

�x Low Temperature Physics : Methods of producing low temperatures: (i) Joule 

Thomson (Joule Kelvin / Throttling / Porous plug) experiment, Joule Thomson 
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Coefficient, inversion temperature (ii) Adiabatic demagnetization - working and 

theory                                                                                                                                    4 hours 

 

�x Liquefaction of gases  : Regenerative cooling coupled with Joule Thomson cooling; 

Adiabatic expansion with Joule Thomson cooling (qualitative)   

                                                                                                                                                2 hours  

UNIT �� III  

�x FRAMES OF REFERENCE : Inertial and Non inertial frames of reference - Importance 

of Inertial frame, Linearly accelerated frames, Concept of frame dependent forces; 

Galilean relativity - Transformation of Position, Distance/Length, Velocity (Non-

relativistic velocity addition theorem), Acceleration; Principle of Invariance, 

Michelson �� Morley Experiment, Search for ether 

                                                                                                                                                 5 hours 

�x SPECIAL THEORY OF RELATIVITY : Postulates of the special theory of relativity; 

Lorentz Transformations �� Length Contraction, Time Dilation �� twin paradox, Velocity 

Addition Theorem; Variation of mass with velocity; Mass �� Energy equivalence; 

Relativistic momentum and kinetic energy 

                                                                                                                                                 8 hours 

 

UNIT �� IV 

�x MOMENT OF INERTIA : Review of rotational motion of Rigid bodies; Kinetic energy 

of rotation-Moment of Inertia of a body; Theorem of Moment of Inertia-Parallel and 

perpendicular axes theorem with proofs (2-D case); Calculation of moment of inertia 

of a disk, annular ring, solid sphere and rectangular bar; Conservation of angular 

momentum with illustrations. 

                                                                                9 hours    

�x WAVES : Wave Equation, Speed of transverse waves on a uniform string; Speed of 

longitudinal waves in a fluid; Group velocity and Phase velocity �� relation between 
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them;                                                                                                                          4 hours   

 

References:  

1. References:  

2. Fundamentals of Physics- R.Resnik,D. Halliday and Walker; Wiley 6ed(2001 ) 

3. Physics-Classical and Modern, FJ Keller, E Gettys and J J Skove, McGraw Hill Second 

Revised Edition(1993 ) 

4. Classical Mechanics-K N Sreenivasa Rao, Universities Press- Orient Longman (2003  ed)  

5. Concepts of Physics Vol (1)-H C Verma, Bharathi Bhavan Publishers, 2004  Edition 

6. University Physics- F W Sears, M W Zemansky &  H D Young, Pearson Education First 

ed.(2014 ) 

7. Mechanics- J C Upadhaya, Himalaya (2014  ed) 

8. Mechanics- Berkeley Physics Course Vol(1)- SI units CharlesKittel etal, McGrawHill 

Education (India) 2e (2011) 

9. Elements of Properties of matter �� D S Mathur, S.chand(GL) 7 Co Ltd,Dehi 1ed(2010 ) 

10. Properties of Matter - Brijlal & Subramanyam, S Chand & Co, (2002)  

11. Newtonian Mechanics- A P French, Nelson & Sons UK, (1971 ) 

12. Mechanics & Thermodynamics, G Basavaraju & Dipan Ghosh, McGrawHill Education 

(India) 1ed (1985 ) 

13. A treatise on general properties of matter, Sengupta and Chatterjee,  New Central Book 

Agency Pvt Ltd, Calcutta (7th Revised edition -2010 ) 

14. Waves & Oscillations, P K Mittal & Jai Dev Anand, Hari Anand Publications Pvt Ltd 

(2011ed) 

15. Heat and Thermodynamics- M M Zemansky,McGrawHill Education (India) 8ed (2011 ) 

16. Heat & Thermodynamics, MWZemansky & RHDittman, McGraw Hill Book company,Inc.US 
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Seventh Revised edition(1997 ) 

17. Heat and Thermodynamics- Brij Lal and N Subramanyam, SChand & Co, New Delhi -1985 

18. Heat and Thermodynamics �� D S Mathur, SChand & Co, New Delhi, 5th Edition(2004) 

19. Heat, Thermodynamics & Stastical Mechanics, BrijLal & Subramanyam, S. Chand & 

Company,Delhi; (2008  ed) 

20. Thermodynamics & Statistical Physics, Sharma & Sarkar, Himalaya Publishing House, 

Third Edition(1991) 

21. Thermodynamics, Kinetic theory & Statistical Thermodynamics, FWSears & GLSalinger, 

Narosa Publishing House (Third Edition 1998 ) 

22. Fundamentals of Classical Thermodynamics, Gordon J V Wylen & Richard E Sonntag, John 

Wiley Eastern Limited; 4th ed (1994 ) 

23. Thermal Physics, S C Garg, R M Bansal & C K Ghosh, McGrawHill Education (India) Second 

ed (2013 ) 

24.  Physics of Waves, University Leadership Project, Prasaranga, Bangalore University 

25. Perspectives of Modern Physics, Arthur Beiser, Mc- Graw Hill; 

26. Introduction to Special Theory of Relativity, Rober Resnick, John Wiley and Sons First 

Edition 

27. Special Relativity, A P French, MIT, w.w.Nortan and CompanyFirst Ed (1968)  

28. Concepts of Modern physics McGraw hill Education(India) Pvt Ltd;6th ed (2000) 
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PHYSICS �� P202, PRACTICAL PHYSICS �� II  

1. Torsional pendulum �� to determine C and Rigidity modulus 

2. Bar pendulum �� determination of g 

3. Spring mass- ���ƒ�����•�–�ƒ�–�‹�…���…�ƒ�•�‡���–�‘���†�‡�–�‡�”�•�‹�•�‡���î�•�ï�� 

                     ���„�����†�›�•�ƒ�•�‹�…���…�ƒ�•�‡���–�‘���†�‡�–�‡�”�•�‹�•�‡���î�•�ï�� 

                     ���…�����î�•�ï���ƒ�•���ƒ���ˆ�—�•�…�–�‹�‘�•���‘�ˆ�������‘�ˆ���•�’�”�‹�•�‰ 

4. Rigid pendulum �� T and decay of amplitude 

5. Coupled oscillator �� string coupled with change of tension 

6. Rolling dumb bell - on parallel inclined rails 

7. Verification of parallel and perpendicular axis theorem 

8. ���‡�ƒ�”�Ž�‡�ï�•���†�‘�—�„�Ž�‡���„�ƒ�” 

9. ���ƒ�•�–�‹�Ž�‡�˜�‡�”���‘�ˆ���•�‡�‰�Ž�‹�‰�‹�„�Ž�‡���•�ƒ�•�•���–�‘���ˆ�‹�•�†�����‘�—�•�‰�ï�•���•�‘�†�—�Ž�—�• 

10. q- by Stretching 

11. q by uniform bending 

12. q by single cantilever 

13. �“���„�›�����‘�‡�•�‹�‰�ï�•���•�‡�–�Š�‘�† 

14. n by dynamic method 

15. Fly wheel 

16. Verification of Clausius-Clapeyron equation using pressure cooker 

17. ���Š�‡�”�•�ƒ�Ž���…�‘�•�†�—�…�–�‹�˜�‹�–�›���‘�ˆ���ƒ���„�ƒ�†���…�‘�•�†�—�…�–�‘�”���„�›�����‡�‡�ï�•���ƒ�•�†�����Š�ƒ�”�Ž�–�‘�•�ï�•���•�‡�–�Š�‘�† 

18. Thermal conductivity of rubber 

19. Determination of thermal conductivity of a good conductor by Angstrom method / 

Searle's method 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

References:  

1. B Saraf etc, - Physics through experiments, Vikas Publications 

2. D P Khandelwal �� A Laboratory Manual of Physics for Undergraduate Classes, Vani Publications 

3. Advanced Practical Physics for Students �� Worsnop & Flint, Methuen & Co, London 

4. An Advanced Course in Practical Physics , D Chattopadhyay, P C Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, 2002 
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5. BSC, Practical Physics,  C L Arora, S Chand & Co, New Delhi, 2007 Revised Edition 

Syllabus for III Sem BSc (Physics) Paper III-Phy-T301: 

ELECTRICITY and MAGNETISM 

UNIT �� I  

DC CIRCUIT ANALYSIS : ���‘�•�…�‡�’�–�� �‘�ˆ�� ���‘�Ž�–�ƒ�‰�‡�� �ƒ�•�†�� ���—�”�”�‡�•�–�� ���‘�—�”�…�‡�•�á�� ���‹�”�…�Š�Š�‘�ˆ�ˆ�ï�•�� ���—�”�”�‡�•�–�� ���ƒ�™�á��

���‹�”�…�Š�Š�‘�ˆ�ˆ�ï�•�����‘�Ž�–�ƒ�‰�‡�����ƒ�™�����•�–�ƒ�–�‡�•�‡�•�–�•���ä�����”�‹�•�…�‹�’�Ž�‡���‘�ˆ�����—�ƒ�Ž�‹�–�›�����˜�‘�Ž�–�ƒ�‰�‡���ƒ�•�†���…�—�”�”�‡�•�–���•�‘�—�”�…�‡���‡�“�—�‹�˜�ƒ�Ž�‡�•�–�•���ä��

���Š�‡�˜�‡�•�‹�•�ï�•�����Š�‡�‘�”�‡�•�����•�–�ƒ�–�‡�•�‡�•�–���ƒ�•�†���’�”�‘�‘�ˆ���á�����—�’�‡�”�’�‘�•�‹�–�‹�‘�•�����Š�‡�‘�”�‡�•���•�–�ƒ�–�‡�•�‡�•�–���ƒ�•�†���’�”�‘�‘�ˆ���á�����‘�”�–�‘�•�ï�•��

Theorem (Statement and explanation). Reciprocity Theorem. Maximum Power Transfer Theorem 

(statement and proof).   

                                                                     8 hours 

Transient currents : Self inductance �� definition, explanation, expression �. L
���Ç�. �º

�ß
; Magnetic field 

energy stored in an inductor; Growth and decay of charge in series RC circuit, Growth and decay of 

current in series LR circuit, Decay of charge in series LCR circuit -  Damped, under-damped and over-

damped conditions      

                                                                                                     5 hours 

 UNIT �� II  

Magnetic Field and Forces : Force on a moving charge in a magnetic field, Lorentz force and 

definition of B,  force on a current carrying conductor in uniform magnetic field, Force between 

parallel conductors; Definition of ampere;  

Biot �� ���ƒ�˜�ƒ�”�–�ï�•�� �Ž�ƒ�™�á�� ���ƒ�‰�•�‡�–�‹�…�� �ˆ�‹�‡�Ž�†�� �†�—�‡�� �–�‘�� �ƒ�� �•�–�”�ƒ�‹�‰�Š�–�� �…�—�”�”�‡�•�–�� �…�ƒ�”�”�›�‹�•�‰�� �…�‘�•�†�—�…�–�‘�”�� �����‡�”�‹�˜�ƒ�–�‹�‘�•�� �ˆ�‘�”��

Finite/Infinite Length, Amperes swimming rule, Right hand palm rule), Magnetic field of a circular 

loop; Force and torque on a circular current loop in a magnetic field, magnetic dipole moment, Field 

on the axis of a solenoid (derivation and explanation), Principle and theory of a moving coil BG, 

Concept of dead beat galvanometer, determination of high resistance by leakage, theory of HTG,  

Ampere's Circuital law (statement), Application of Ampere's law to straight wire, solenoid and toroid                                      

13 hours 

 

UNIT III 

Scalar and vector fields  :  Gradient of a scalar function (use of del operator),  Divergence and Curl 

product rules (explanation with geometrical representation), Line, surface and volume integrals 
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(explanation with examples), Fundamental theorem for divergence and curl (statements only).   

       3 hours   

ELECTROMAGNETIC WAVES : Equation of Continuity, Di�•�’�Ž�ƒ�…�‡�•�‡�•�–�����—�”�”�‡�•�–�á�����ƒ�š�™�‡�Ž�Ž�ï�•���‡�“�—�ƒ�–�‹�‘�•�•��

in differential form (Derivation and physical significance), Derivation of wave equation (for one 

dimension), Velocity of em waves in free space and isotropic dielectric medium(derivation), Relation 

between refractive index and permittivity (qualitatively), Transverse nature of Plane em waves, , 

Poynting Vector, Energy density in electromagnetic field, Momentum and Pressure of em waves 

(derivation),  Electromagnetic waves in a conducting medium �� skin effect and skin depth 

                                                                                                                                                                           10 hours 

 

UNIT IV  

ALTERNATING CURRENT :  rms and average value of ac �� definition and expressions, 

Representation of sinusoids by complex numbers (brief explanation),  response of LR, CR and LCR 

series circuit to sinusoidal voltage �� j operator method, series and parallel resonant (LR parallel C) 

circuits (mention condition for resonance with expressions for impedance and current), expression 

for Q factor, band width, AC bridge - Maxwell bridge (derivation of condition for balance , 

determination of self-inductance of a coil). 

                                                                               6 hours 

THERMOELECTRICITY : Seebeck effect (brief explanation, experiment and temperature 

dependence), Thermoelectric series, Neutral temperature, Laws of thermoelectricity (qualitative), 

Peltier effect, Peltier coefficient (qualitative analysis), Thomson effect, Thomson coefficient 

(qualitative analysis), Theory of thermoelectric circuits using thermodynamics (Application of 

thermodynamics to a thermocouple and connected relations  with derivation), Thermoelectric 

diagrams and uses (in finding the Seebeck Coefficients, Peltier coefficient, Thomson coefficient, total 

emf of a thermocouple, neutral temperature) Applications of thermoelectricity - Boys' Radio-

micrometer, thermopile and thermoelectric pyrometer (brief explanation with experimental setup).                                      

                                                                                                                                                     7 hours   

References: 

1. Electricity and magnetism by Brij Lal and N Subrahmanyam, Rathan Prakashan Mandir, 

Nineteenth Edition, 1993 

2. Principles of Electronics by VK Mehta and Rohit Mehta, SChand & Company, Eleventh Edition, 

2008  
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3. Feynman Lecture series, VolII, RPFeynnman et al, Narosa Publishing House, New Delhi 

4. Electricity & Magnetism, NSKhare & SSSrivastava, AtmaRam & Sons, New Delhi 

5. Electricity & Magnetism, DLSehgal, KLChopra, NKSehgal, SChand & Co, Sixth Edition, (1988 ) 

6. Electricity & Electronics, DCTayal, Himalaya Publishing House, Sixth Edition(1988 )  

7. Basic Electronics & Linear Circuits, NN Bhargava, DC Kulshrestha & SC Gupta, TMH Publishing 

Company Limited, 28th Reprint, (1999 ) 

8. Fundamentals of Physics by Halliday, Resnick and Walker, Asian Books Private Limited, New 

Delhi, 5th Edition, (1994 ) 

9. Introduction to Electrodynamics by DJ Griffiths Pearson Education (2015 ) 

10. Electromagnetism by BB Laud 2ed 

11. Electrical Networks, Theraja  3rd revised edition 

PHYSICS �� P302, PRACTICAL PHYSICS �� III  

1. To find L and C by equal voltage method 

2. Energy consumption in an electrical circuit - to find power factor 

3. Resonance in LCR series circuit 

4. Resonance in LCR parallel circuit 

5. Mirror galvanometer- figure of merit 

6. High resistance by leakage using BG 

7. Thermoelectric circuit - find Seebeck coefficients 

8. Verification of Law of intermediate metals   

9. Study of thermo emf as a heat pump 

10. Load regulation of constant current source 
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11. Black box - identify & measure R, L and C 

12. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����Š�‡�˜�‡�•�‹�•�ï�•���–�Š�‡�‘�”�‡�• 

13. Verification of Superposition theorem 

14. Verification of maximum power transfer theorem 

15. ���ƒ�š�™�‡�Ž�Ž�ï�•���‹�•�’�‡�†�ƒ�•�…�‡���„�”�‹�†�‰�‡ 

16.  ���‡�•�ƒ�—�–�›�ï�•���„�”�‹�†�‰�‡ 

17. ���•�†�‡�”�•�‘�•�ï�•���„�”�‹�†�‰�‡ 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

References: 

1. Physics through experiments,  BSaraf etc,Vikas Publications 1987  

2. Advanced practical physics, Chauhan & Singh, Pragathi Publications 1ed 

3. Practical Physics, DChattopadhyaya et al, Central Publications 

4. An Advanced Course in Practical Physics , D Chattopadhyay, PC Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, 2002  

5. Practical Physics, D C Tayal 2002  

Syllabus for IV Sem BSc (Physics)  Paper IV - PhyT401: 

OPTICS and FOURIER SERIES  

UNIT I  

WAVE OPTICS: Huygen's wave theory of light; Huygen's principle, construction Huygen's wave front, 

Laws of reflection and refraction using spherical wave for at a plane surface (derivation of image 

�†�‹�•�–�ƒ�•�…�‡�����±���‘�„�Œ�‡�…�–���†�‹�•�–�ƒ�•�…�‡���—�•�‹�•�‰�����—�›�‰�‡�•�ï�•���…�‘�•�•�–�”uction, derivation of Snells law). 

                                                                                                                                                                               3 hours   

INTERFERENCE :  

Coherent sources and their production; Conditions for observing interference (mention); Conditions for 
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constructive and destructive interference (mention)        

1 hour 

Coherent sources by division of wave front  

Biprism-theory and working, experiment to determine wavelength; Effect of thin film in the path of one 

of the beams; Calculation of thickness of the                                                                                                   5 hours 

 

Coherent sources by division of amplitude:   

Interference at thin films - reflected and transmitted light, Colours of thin films; Theory of air wedge; 

Theory of Newton's rings  (Only reflected System). Determination of Refractive index of a liquid                                   

4 Hours 

Unit - II  

Diffraction  - Fresnel diffraction  

���‘�•�…�‡�’�–�� �‘�ˆ�� �� �	�”�‡�•�•�‡�Ž�ï�•�� �Š�ƒ�Ž�ˆ�� �’�‡�”�‹�‘�†��zones; Theory of rectilinear propagation; Fresnel diffraction, 

Construction and working of Zone plate; Comparison of Zone plate with lens; Cylindrical Wavefront 

(Half period strips �� qualitative), Theory of diffraction at a straightedge                                      

                     7 hours 

Fraunhoffer diffraction 

Theory of single slit diffraction; Theory of grating - normal and oblique incidence - Experimental 

determination of wavelength; Discussion of Dispersive power; Resolving power, Rayleigh's criterion; 

Expression for resolving power of grating and telescope; Comparison of prism and grating spectra                                      

6 Hours        

UNIT III 

Polarization 

Review of plane polarized light and method of production; Double refraction at crystals; ���—�›�‰�‡�•�•�ï��

explanation of double refraction; Theory of retarding plates - Quarter wave plates and Half wave plates; 

Theory of superposition of two plane polarized waves with perpendicular vibrations, Production and 

detection of linearly , elliptically and circularly polarized light; Optical activity - Fresnel's explanation, 

Laurent's half shade polarimeter.                                                                                                6 Hours    
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Lasers 

Introduction; Spontaneous and stimulated emission; Einstein's coefficients and optical amplification; 

Population inversion; Main components of a laser; Lasing action; Ruby Laser - construction and 

working - energy level diagram; He-Ne Laser - construction and working - energy level diagram;   

Spatial Coherence and directionality, estimates of beam intensity, temporal coherence and  spectral 

energy density 

7 hours 

UNIT IV 

Fourier Series : Periodic functions. Orthogonality of sine and cosine functions, Dirichlet Conditions 

(Statement only). Expansion of periodic functions in a series of sine and cosine functions and 

determination of Fourier coefficients. Complex representation of Fourier series {Example : Fourier 

Series for 

(i) �B�:�T�; L �A�ë�E�BF �è O �T O �è 

(ii) �B�:�T�; L �DF�s F �è Q �T Q �r
�s�rQ �T Q �è

 

(iii)  �B�:�T�; L �T�6 �Ð �P�D�A�E�J�P�A�N�R�=�H�>F�s�á E�s�?   } 

Expansion of functions with arbitrary period.  

(Concept of change of scale; Fourier Series for Periodic Rectangular Wave; Half �� Wave rectifier; 

Trapezoidal wave  : 

�B�:�T�; L ]
�T�á �r Q �T Q �s
�s�á�s Q �T Q �t

�u F �T�á �t Q �T Q �u
 

)Application to Square wave, triangular  Wave  and Saw Tooth Wave (superposition of first three 

components to be shown graphically) .                                                                                   9  hours  

  

Optical Fibres 

Optical fiber-principle, description and classification; Why glass fibers? Coherent bundle; Numerical 

aperture of fiber; Attenuation in optical fibers - limit Multimode optical fibers; Ray dispersion in 

multi-mode step index fibers;                                                                                                                      4 hours 

                                                                                                             

References:  

1. Optics, Ajoy Ghatak, Tata Mc Graw Hill, 4th Edition 

2. Introduction to Modern Optics, Ajoy Ghatak, Tata McGraw Hill Publications (2009 ) 
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3. Fundamentals of Physics by Halliday, Resnick and Walker, Asian Books Private Limited, 

New Delhi, 5th Edition, (1994) 

4. A K Ghatak and K Thyagarajan, Contemporary Optics, Macmillan/Premium Publishing Corp 

(1978 ) 

5. Jenkins and White, Optics, McGraw Hill Education India Pvt Ltd 4th ed(2011 ) 

6. Optics, Brij Lal and Subramaniam, SChand & Company, 22nd Edition, (1994 ) 

7. Principles of Optics, B K Mathur, Gopal Printing Press, Kanpur, 6th Edition, (1996 ) 

8. An Introductions to LASERS-Theory & Applications, M N Avadhanulu, S Chand & Co, (2001 ) 

9. Introduction to Fibre Optics, Ajoy Ghatak & K Thyagarajan, Cambridge University Press, 

First Edition Reprint,(2002 ) 

      10. Optical Fibre Communications, Gerd Keiser, McGraw Hill, 3rd  Edition, (2000 ) 

10. Fibre Optic Communication, DCAgarwal, Wheeler Publications, Second Edition 

Reprint,(1996 ) 

11. Optics, Klein and Furtak, Wiley Publications Pvt Ltd 2ed (2011 ) 

12. B B Laud, Lasers and Non-Linear optics. NewAge International Pvt Ltd Publishers (2011 ) 

13. Physics of Waves, University Leadership Project, Prasaranga, Bangalore University(1ed 

1981 ) 

14. Advanced Engineering Mathematics, Erwin Kreyszig, Wiley 10th ed(2003 ) 

15. Mathematical Physics, B D Gupta, Vikas Publshing House, 4th ed (2016 ) 
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PHYSICS �� P402, PRACTICAL PHYSICS �� IV 

1. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����”�‡�™�•�–�‡�”�ï�•���Ž�ƒ�™ 

2. Refractive index of a liquid by parallax method 

3. Focal length of combination of lenses separated by a distance 

4. Biprism �� determination of wavelength of light 

5. Air wedge �� determination of thickness of object 

6. ���‡�™�–�‘�•�ï�•���”�‹�•�‰�•���� determination of radius of curvature of lens surface 

7. ���‡�™�–�‘�•�ï�•���”�‹�•�‰�•���� determination of refractive index of a liquid. 

8. Diffraction grating in minimum deviation position 

9. Diffraction grating in normal incidence position 

10. Resolving power of telescope 

11. Resolving power of a grating 

12. Diffraction at straight edge 

13. Polarimeter �� determination of specific rotation of a solution 

14. Diffraction of LASER at a wire 

15. Measurement of numerical aperture of an optical fibre. 

16. Fraunhoffer diffraction of LASER at single slit 

17. Diffraction of LASER at graduations of a metal scale 

Note: A minimum of EIGHT ( 8 ) experiments must be performed 

 

References:          

1. An Advanced Course in Practical Physics , D Chattopadhyay, P C Rakshit,   B Saha, New Central 

Book Agency (P) Limited, Kolkata, Sixth Revised Edition, 2002  
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2. Practical Physics, Experiments with He-Ne laser, R S Sirohi 2nd ed 

3. Advanced Practical Physics, Worsnop & Flint Asia Pub.( 1979) 

4. BSc, Practical Physics, C L Arora, S Chand & Company, New Delhi, Revised Edition, 2007  
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Syllabus for V Sem. B.Sc. (Physics) Paper V �� Phy T501: 

STATISTICAL PHYSICS, QUANTUM MECHANICS �� I, ATMOSPHERIC PHYSICS AND 
NANOMATERIALS 

UNIT I : STATISTICAL PHYSICS   (15 HOURS) 

���’�‡�…�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ���•�–�ƒ�–�‡���‘�ˆ���–�Š�‡���•�›�•�–�‡�•�á�����ƒ�…�”�‘���•�–�ƒ�–�‡�á�����‹�…�”�‘�����–�ƒ�–�‡�á�����Š�ƒ�•�‡�����’�ƒ�…�‡�á�����–�‹�”�Ž�‹�•�‰�ï�•�����’�’�”�‘�š�‹�•�ƒ�–�‹�‘�•�á��

Thermodynamic Probability and its calculation  (Description of each with an example);  Entropy and 

Thermodynamic probability���:�5 L �G�H�J�×�;. Basic postulates of Statistical Physics ; Ensemble (Micro �� 

canonical, canonical and grand canonical ensembles) 

                                                                                                                                                                               2 hours 

Maxwell �� Boltzmann Statistics : Maxwell �� Boltzmann Distribution function (Derivation of �J�ÜL
�Ú�Ô

�Ø��6��¶ �Ô
, Energy distribution function �B�:�' �Ü�; L

�á�Ô

�Ú�Ô
); Maxwell �� Boltzmann law of velocity distribution 

(mention-  most probable velocity,  average velocity, rms velocity) Limitations of M �� B statistics                                     

3 hours 

Bose �� Einstein Statistics : B-E distribution function (Derivation of �J�ÜL
�Ú�Ô

�Ø��6��¶ �Ô�?�5
) Bose-Einstein 

condensation properties of liquid He (qualitative) [Mention of expression of Bose Temperature TB��

Concept BE Condensation ��variation of No (number of particles in Zero energy state) and Ne (number 

of particles in non-Zero energy state) with temperature- BE condensation properties of Liquid He4 

(Qualitative description) ]  

���ƒ�†�‹�ƒ�–�‹�‘�•���ƒ�•���’�Š�‘�–�‘�•���‰�ƒ�•�á�������‘�•�‡�ï�•���†�‡�”�‹�˜�ƒ�–�‹�‘�•���‘�ˆ�����Ž�ƒ�•�…�•�5�•���Ž�ƒ�™�á�����ƒ�›�Ž�‡�‹�‰�Š-��‡�ƒ�•�•���Ž�ƒ�™�á�����‡�‹�•�ï�•���Ž�ƒ�™��;  Specific 

Heat capacity of metals [���‹�•�•�–�‡�‹�•�ï�•�� �–�Š�‡�‘�”�›�� �‘�ˆ�� �•�’�‡�…�‹�ˆ�‹�…�� �Š�‡�ƒ�–�� �…�ƒ�’�ƒ�…�‹�–�›�� �‘�ˆ�� �•�‘�Ž�‹�†�•�� �� [Derivation  of the 

�‡�“�—�ƒ�–�‹�‘�•�����™�Š�‡�”�‡���E���±���Š�K���•��������������������������������������                                                                                                            5 hours 

 

Fermi �� Dirac Statistics :   

Fermi-Dirac distribution function ; Fermi sphere and Fermi energy, Fermi gas; Electronic Specific heat 

Capacity in metals (Mention of the contribution to specific heat capacity from free electrons) 

Comparison of Maxwell �� Boltzmann, Bose �� Einstein and Fermi �� Dirac distribution functions  

                                             5 hours 

UNIT II : QUANTUM MECHANICS �� I    
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Failure of Classical Physics to explain the phenomena such as stability of atom, atomic spectra, black 

�„�‘�†�›�� �”�ƒ�†�‹�ƒ�–�‹�‘�•�á�� �’�Š�‘�–�‘�‡�Ž�‡�…�–�”�‹�…�� �‡�ˆ�ˆ�‡�…�–�á�� ���‘�•�’�–�‘�•�� �‡�ˆ�ˆ�‡�…�–�� �ƒ�•�†�� �•�’�‡�…�‹�ˆ�‹�…�� �Š�‡�ƒ�–�� �‘�ˆ�� �•�‘�Ž�‹�†�•�á�� ���Ž�ƒ�•�…�•�ï�•�� �“�—�ƒ�•�–�—�•��

theory, Explanation of the  above effects on the basis of quantum mechanics  

[Experimental observation, failure of classical theory, quantum mechanical explanation, 

Photoelectric effect -���‹�•�•�–�‡�‹�•�ï�•���‡�š�’�Ž�ƒ�•�ƒ�–�‹�‘�•�á�����‘�•�’�–�‘�•�����ˆ�ˆ�‡�…�–���� mention of expression for wavelength 

shift (no derivation), Specific heat of solids -���‹�•�•�–�‡�‹�•�ï�•�� �ƒ�•�†�� ���‡�„�›�‡�ï�•�� �‡�š�’�Ž�ƒ�•�ƒ�–�‹�‘�•�� �‘�ˆ�� �•�’�‡�…�‹�ˆ�‹�…�� �Š�‡�ƒ�–��

(qualitative). Stability of atom and atomic spectra, Black body radiation �����‡�•�–�‹�‘�•�� �‘�ˆ�� ���Ž�ƒ�•�…�•�ï�•��

�‡�“�—�ƒ�–�‹�‘�•�á�� �ƒ�”�”�‹�˜�‡�� �ƒ�–�� ���‹�‡�•�ï�•�� �ƒ�•�†�� ���ƒ�›�Ž�‡�‹�‰�Š-��‡�ƒ�•�ï�•�� �‡�“�—�ƒ�–�‹�‘�•�� �ˆ�‘�”�� �‡�•�‡�”�‰�›�� �†�‹�•�–�”�‹�„�—�–�‹�‘�•�� �ˆ�”�‘�•�� ���Ž�ƒ�•�…�•�ï�•��

equation].                                                                                                                                                            5 hours 

�†�‡�� ���”�‘�‰�Ž�‹�‡�ï�•�� �Š�›�’�‘�–�Š�‡�•�‹�•�� �‘�ˆ�� �•�ƒ�–�–�‡�”�� �™�ƒ�˜�‡�• (�ã  in terms of momentum, energy, temperature for 

monoatomic gas molecules); ���Š�‘�•�•�‘�•�ï�•�� �‡�š�’�‡�”�‹�•�‡�•�–; ���ƒ�˜�‹�•�•�‘�•�� �ƒ�•�†�� �
�‡�”�•�‡�”�ï�•�� �‡�š�’�‡�”�‹�•�‡�•�–�� �� normal 

incidence method;  Concept of wave packet, Group velocity and particle velocity (relation between 

group velocity and particle velocity) ���‡�‹�•�‡�•�„�‡�”�‰�ï�•���—�•�…�‡�”�–�ƒ�‹�•�–�›���’�”�‹�•�…�‹�’le - different forms; Gamma ray 

microscope experiment; Application to Non �� existence of electron in nucleus               10 hours 

 

UNIT III  :  ATMOSPHERIC PHYSICS  

Fixed gases and variable gases; Temperature structure of the atmosphere; Hydrostatic balance, 
Variation of pressure with altitude, scale height; Relative and Absolute humidity                                     
4 hours 

���‡�‡�”�ï�•�� �Ž�ƒ�™�� ���†�‡�”�‹�˜�ƒ�–�‹�‘�•���â�� �
�Ž�‘�„�ƒ�Ž�� �‡�•�‡�”�‰�›�� �„�ƒ�Ž�ƒ�•�…�‡�� �ˆ�‘�”�� �‡�ƒ�”�–�Š�� �� atmosphere system, Greenhouse effect; 
Atmosphere dynamics ��Accelerated rotational frames of reference �� Centripetal and Coriolis force 
(derivation), Gravity and pressure gradient forces (with derivation),  Applications of Coriolis force �� 
Formation of trade winds, cyclones, erosion of river banks                                                 6 hours 

NANOMATERIALS  

Nanomaterials �� Introduction, classification �� (0D, 1D, 2D). Quantum dots, nanowires and 

nanofilms, Multilayered materials- Fullerene, Carbon Nano Tube (CNT), Graphene (Mention of 

structures and properties); Synthesis techniques (Top down- Explanation  of Milling & bottom up - 

Sol gel process). Characterisation techniques- (brief description of SEM, TEM, AFM). 

Electron confinement (0D, 1D, 2D- energy levels as a particle in a box ); Size effect-Surface to volume 

ratio; distinction between nanomaterials and bulk materials in terms of energy band. Distinct 

properties of nano materials (Mention- optical, electrical, mechanical and magnetic properties);  
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Mention of applications: ( Fuel cells, catalysis, phosphors for HD TV, next generation computer chips, 

elimination of pollutants, sensors)                                                                               5 hours 

References : 

1. Quantum Mechanics, B.H. Bransden and C.J. Joachain, 2nd Edition, Pearson Education (2004 ) 

2. Introduction to Quantum Mechanics, David J. Griffiths, 2nd Edition, Pearson Education ,(2005 ) 

3.  Modern Quantum Mechanics, J.J. Sakurai, Pearson Education, (2000 ) 

4. Principles of Quantum Mechanics, Ghatak and Lokanathan, Macmillan, (2004 ) 

5. Statistical Mechanics, An Introduction, Evelyn Guha, Narosa (2008 ) 

6. Statistical Mechanics, R.K.Pathria, 2nd edition, Pergamon Press  (1972 ) 

7. Statistical and Thermal physics, F.Reif, McGraw Hill International(1985 ) 

8. Statistical Mechanics, K.Huang, Wiley Eastern Limited, New Delhi (1975 )  

9. Basic of Atmospheric Physics, A Chandrasekar, PHI Learning Private Limited (EEE) 

10. Weather, climate and atmosphere by Siddartha. 

11. Atmospheric Science by John M Wallace and Peter V Hobbs, Elsevier Publications (2006 ).  

12. Introduction to Atmospheric Science by Turberick &Lutzens,Elsevier Publications 

13. Nano materials, A K Bandopadhyay. New Age International Pvt Ltd Publishers (2007 ) 

14. Nanocrystals, C. N. Rao, P. John Thomas. 

15. Nanotubes and wires, C. N. Rao, A. Govindaraj. 

 

 

PHYSICS �� P502, PRACTICAL PHYSICS �� V(A) 

1. Applications of CRO in the (a) study of Lissajous figures (b) calculation of rms voltage (c) 

calculation of frequency of AC.  (Mandatory) 

2. Monte Carlo experiment & error analysis 

3. ���‡�”�‹�ˆ�‹�…�ƒ�–�‹�‘�•���‘�ˆ�����ƒ�š�™�‡�Ž�Ž�ï�•���†�‹�•�–�”�‹�„�—�–�‹�‘�•���‘�ˆ���˜�‡�Ž�‘�…�‹�–�› 

4. Maxwellian distribution of velocities for electron using EZ81vacuum diode 

5. Dice experiment �� to study statistical nature of results 

6. Study of statistical distribution on nuclear disintegration data (using GM counter as a black 

box) 

7. Characteristics of a photo cell-determination of stopping potential. 
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8. ���‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���‘�ˆ�����Ž�ƒ�•�…�•�ï�•���…�‘�•�•�–�ƒ�•�–�ä 

9. Characteristics and spectral response (selenium photocell) 

10. Determination of particle size �—�•�‹�•�‰�������������…�Š�‡�”�‡�”�ï�•���ˆ�‘�”�•�—�Ž�ƒ�ä 

11. Temperature of atmospheric air - by using Thermograph (Bimetallic type)- Plotting the graph 

of temperature Vs time. 

12. Relative humidity using hair hygrometer 

13. Estimation of relative humidity using wet and dry bulb thermometer 

14. Wind speed and direction by Hand held anemometer and wind wane 

15. Estimation of height from the given pressure data 

16. Regulated power supply (using zener diode). 

17. Determination of transistor h-parameters. 

18. Frequency response of a CE amplifier. 

19. Transistor as a switch and active device. 

20. Construction of RFO or AFO - using transistor 

21. Emitter follower 

 

Note: A minimum of EIGHT experiments must be performed. 

 

References : 

1. Worsnop and Flint , Advanced practical physics for students, Asia Pub.( 1979 )  

2. Singh and Chauhan, Advanced practical physics, 2 vols., Pragati  prakashan, (1976 ) 

3. Misra and Misra, Physics Lab. Manual, South Asian publishers (2000 )  

4. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 

5. Ramalingom & Raghuopalan : A Lab. Course in Electronics 

6.  Bharagav et al : Electronics, TTI tata MacGraw Hill 33rd Reprint (2002 ) 
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Syllabus for V Sem. B.Sc. (Physics) Paper VI �� Phy T503: 

ASTROPHYSICS, SOLID STATE PHYSICS AND SEMICONDUCTOR PHYSICS 

UNIT-I : ASTROPHYSICS  (15 hours) 

Parallax and distance:  Helio-centric parallax, Definition of parsec (pc), Astronomical unit (AU), 

light year (ly) and their relations.     

Luminosity of stars:   Apparent brightness, Apparent magnitude - scale of Hipparchus. Absolute 

magnitude - distance - modulus relationship. Distinction between visual and bolometric magnitudes,  

Radius of a star.                                                                                                                    3 hours 

Stellar classification:  ���‹�…�•�‡�”�‹�•�‰�� �…�Ž�ƒ�•�•�‹�ˆ�‹�…�ƒ�–�‹�‘�•�� �ƒ�•�†�� ���‡�”�•�‡�ï�•�� �Ž�—�•�‹�•�‘�•�‹�–�›�� �…�Ž�ƒ�•�•�‹�ˆ�‹�…�ƒ�–�‹�‘�•�ä�� ��-R diagram, 

Main sequence stars and their general characteristics.  

Gravitational potential energy or self energy of a star based on the linear density model, Statement 

and explanation of Virial theorem. 

���—�”�ˆ�ƒ�…�‡�� �‘�”�� �‡�ˆ�ˆ�‡�…�–�‹�˜�‡�� �–�‡�•�’�‡�”�ƒ�–�—�”�‡�� �ƒ�•�†�� �…�‘�Ž�‘�”�� �‘�ˆ�� �ƒ�� �•�–�ƒ�”�� �ã�� ���‹�‡�•�ï�•�� �†�‹�•�’�Ž�ƒ�…�‡�•�‡�•�–�� �Ž�ƒ�™�ä�� ���š�’�”�‡�•�•�‹�‘�•�•�� �ˆ�‘�”��- 

average temperature, core temperature, hydrostatic equilibrium, core pressure of a star based on the 

linear density model of a star. Photon diffusion time (qualitative), Mass �� Luminosity relationship 

and expression for lifetime of a star.                  

                                                                                                                                    7 hours 

Evolution of stars:  Stages of star formation (GMC �� Protostar- T-Tauri) and main sequence 

evolution, White dwarfs, Pulsars, Neutron stars and Black holes, Variable stars, Supernova explosion- 

its types, Chandrasekhar limit. Event Horizon,Singularity,Schwarzchildradius(qualitative)                                     

                                        

5Hours                                          

Unit-2: Solid State Physics (15 hours) 

Crystal systems and X-rays: Crystal systems-Bravais lattice; Miller indices�� Spacing between lattice 

planes of cubic crystals, Continuous and characteristic X-ray spectra; Moseley's law, Scattering of X-

rays - Compton effect, Bragg's law.                                                                                                               6 

hours                                                                                                                                
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Free electron theory of metals :  Electrical conductivity- classical theory (Drude-Lorentz model); 

Thermal conductivity; Wiedemann - Franz's law; Density of states for free electrons (with 

derivation); Fermi-Dirac distribution function and Fermi energy; Expression for Fermi energy and 

Kinetic energy at absolute zero(derivation). Hall Effect in metals 

                                                                                                                                                                            6 Hours                                          

                                                                   

Superconductivity :  Introduction �� Experimental facts �� Zero resistivity �� The critical field �� The 

critical current density �� Meissner effect, Type I and type II superconductors�� BCS Theory 

(qualitative); Applications - SQUIDs.                                                                                                3  hours        

                                                                         

Unit-3: Semiconductor Physics 

Distinction between metals, semiconductors and insulators based on band theory. Intrinsic 

semiconductors - concept of holes �� effective mass -  expression for carrier concentration(derivation 

for both holes and electrons) and electrical conductivity �� extrinsic semiconductors �� mention of 

expressions for carrier concentrations and conductivity �� impurity  states in energy band diagram 

and the Fermi level. 

Formation of P-N junction, depletion region, Biased P-N junction, variation of width of the depletion 

region, drift and diffusion current ��expression for diode current.      

                                                                             6 hours              

      

Special Diodes: Zener diode �� characteristics and its use as a voltage regulator. 

Photo diodes, Solar cells and LED (principle, working and applications).                                   4 hours                                        

Transistors: Transistor action, Characteristics (CE mode), DC Biasing , Load line analysis 

(Operating Point, Fixed Bias �� Forward bias of Base �� Emitter, collector �� emitter loop, transistor 

saturation, Load line analysis ; Voltage divider bias �� Transistor saturation, Load line analysis) 

Transistor as an amplifier(CE mode); .  H-parameters                          5 hours                                                            
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References : 

1. Astronomy : Fundamentals and Frontiers �� Jastrow & Thompson ,   

John Wileyand Sons 4th Revised ed (1984 ) 

2. Chandrashekhar and his limit �� G. Venkataraman, University press, reprint (1997 ) 

3. An introduction to Astrophysics �� Baidyanath Basu ,  PHI 2nd ed (2010 ) 

4. Astrophysics Concepts, M. Herwit : John Wiley, (1990 ). 

5. Astrophysics. Krishnaswamy  (ed)New Age Publishers,(1996 ) 

6. Introduction to solid State Physics, Charles Kittel , VII edition, (1996 ) 

7. Solid State Physics- A J Dekker, MacMillan India Ltd, (2000 ) 

8. Elementary Solid State Physic, J P Srivastava,PHI,(2008 ) 

9. Essential of crystallography, M A Wahab, Narosa Publications (2009)  

10. Solid State Physics-F W Ashcroft and A D Mermin -Saunders College (1976 ) 

11. Solid State Physics-S O Pillai-New Age Int. Publishers (2001 ) 

 

PHYSICS �� 504, PRACTICAL PHYSICS �� V(B) 

1. Parallax Method �� Distance of objects using trigonometric parallax. 

2.  HR Diagram & the physiMisra and Misra, Physics Lab. Manual, South Asian publishers (2000 )  

3. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 

4. Ramalingom & Raghuopalan : A Lab. Course in Electronics 

5.  Bharagav et al : Electronics, TTI tata MacGraw Hill 33rd Reprint (2002 )cal properties of stars. 

6.  Analysis of stellar spectra. 

7.  Determination of temperature of a star (artificial) using filters. 

8.  Analysis of sunspot photographs & solar rotation period. 

9.  Mass luminosity curve �� Estimation of mass of a star. 

10.  Mass of binary stars. 

11. Resistivity of a material by four probe method. 

12. Determination of Lorentz Number  

13. Semiconductor temperature sensor. 

14. Temperature coefficient of resistance and energy gap of thermistor. 

15. LED characteristics and spectral response. 

16. LDR characteristics �� dark  resistance �� saturation resistance. 
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17. Solar cell characteristics �� Open circuit voltage �� short circuit current �� efficiency. 

18. Study of Hall effect in a metal. 

19. Characteristics of LASER diode. 

20. Spectral response of a photodiode and its I �� V characteristics.   

21. Analysis of X-ray diffraction pattern obtained by powder method to determine properties of     

crystals. 

22.  Determination of Fermi energy of a metal. 

23. ���‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���‘�ˆ���–�Š�‡�”�•�ƒ�Ž���…�‘�•�†�—�…�–�‹�˜�‹�–�›���‘�ˆ���ƒ���•�‡�–�ƒ�Ž���„�›���	�‘�”�„�‡�ï�•���•�‡�–�Š�‘�†�ä 

24.  Measurement of heat capacity of metals.  

Note: A minimum of EIGHT experiments must be performed. 

References :   

1. IGNOU : Practical Physics Manual IGNOU publications 

2. Saraf : Experiment in Physics Vikas publicatios 

3. S.P. Singh : Advanced Practical Physics 

4. Melissons : Experiments in Modern Physics. 

5. Misra and Misra, Physics Lab. Manual, South Asian publishers (2000 )   

6. Gupta and Kumar, Practical physics, Pragati prakashan, (1976 ) 

7. Ramalingom & Raghuopalan : A Lab. Course in Electronics 

8. Bharagav et al : Electronics, TTI tata MacGraw Hill 33rd Reprint (2002 ) 
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Syllabus for VI  Sem. B.Sc. (Physics) Paper VII �� Phy T601: 

ATOMIC, MOLECULAR AND NUCLEAR PHYSICS   

UNIT I : ATOMIC AND MOLECULAR PHYSICS (15 HOURS) 

Vector Model of the Atom 

Review of Bohr's theory of hydrogen atom,  Sommerfeld's modification of the Bohr atomic model 

(qualitative). Spatial quantization and spinning electron. Different quantum numbers associated with 

the vector atom model, Spectral terms and their notations, Selection rules, Coupling schemes(l-s and 

j-j coupling  in multi electron systems), Pauli's Exclusion Principle, Expression for maximum number 

of electrons in an orbit. Spectra of alkali elements (sodium D-line), Larmor precession, Bohr 

magneton, Stern-Gerlach Experiment . Zeeman Effect- Experimental study, theory of normal and 

anomalous Zeeman effect based on quantum theory.                                           10 hours                                                                      

                                                                              

Molecular Physics: Pure rotational motion, Spectrum and selection rules; Vibrational motion, 

vibrational spectrum and selection rules; Rotation-Vibration spectrum; Scattering of light-Tyndall 

scattering, Rayleigh scattering and Raman scattering. Experimental study of Raman effect, Quantum 

theory of Raman effect - Applications .                                                             5 hours                                                  

           

UNIT II :  RADIOACTIVE DECAY, DETECTORS AND ACCELERATORS (15 HOURS) 

Alpha particle scattering :  Rutherford's theory of alpha scattering (assuming the path to be 

hyperbolic)                                                                                                                                                                   2 hours  

                  

Radioactive Decay :  Laws of radioactive decay, half �� life, mean life, decay constant; theory of 

successive disintegration ( expression for number of atoms of nth  element in the chain �� Bateman 

equations);  radioactive equilibrium  (secular and transient - cases of long lived parent, short lived 

parent, daughter and parent of nearly equal half �� life). 

                                                                                                                                                                                        3 hours 

Alpha decay :  Range and energy, Geiger- Nuttal law , Characteristics of alpha spectrum, Gamow's 

theory of alpha decay [���ƒ�”�”�‹�‡�”���Š�‡�‹�‰�Š�–�á���–�—�•�•�‡�Ž�‹�•�‰���‡�ˆ�ˆ�‡�…�–�á�����I�±���ˆ�����ˆ���‹�•���–�Š�‡���ˆ�”�‡�“�—�‡�•�…�›���‘�ˆ���…�‘�Ž�Ž�‹�•�‹�‘�•���‘�ˆ���•�—�…�Ž�‡�‘�•��

with the potential barrier; P is the probability of transmission through the barrier); Barrier 
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penetrability factor (p) �A
�?§

�.�
�0�.

�ì ¥�Ï�:�å�;�?�¾�×�å
�Ý�Ô
�Ý�,  (no derivation)] 

Derivation of Q-value-of alpha decay; Exact energy of alpha particle emitted 

  3 hours 

Beta decay : Types of beta decay (electron, positron decay and electron capture) Characteristics 

of beta spectrum and Pauli's neutrino hypothesis                                                                                      2 hours 

Detectors :  Variation of ionization current with applied voltage in a gas counter, Proportional counter, GM 

Counter (Construction, working, characteristics, efficiency and quenching)    

                                                                                                         3 hours 

Particle  accelerators : Linear accelerator, Cyclotron, Betatron                                                    2 hours 

UNIT III :  NUCLEAR REACTIONS AND PARTICLE PHYSICS 

NUCLEAR REACTIONS : Types of reactions, Conservation laws in nuclear reactions with examples, 

derivation of Q �� value for reactions using the energy �� momentum conservation, exoergic and 

endoergic reactions, threshold energy , reaction rate, reaction cross �� section, concept of direct and 

compound reactions, resonance reaction; Power reactors  

                                                                                                                                                                                 8 hours 

ELEMENTARY PARTICLES : Classification of elementary particles, Fundamental interactions             

(Gravitational, Electromagnetic, Weak, strong �� range, relative strength,  particle interactions for 

each); 

Symmetries and Conservation Laws (momentum, energy, charge, parity, lepton number, baryon 

number, isospin, strangeness and charm); Concept of Quark Model, Color quantum number and 

gluons;                                                                                                                                                                  7 hours 

 

Reference Books: 

1. Concepts of Modern Physics, Beiser 3rd edition, Student edition, New Delhi ( 1981).  

2. Introduction to Atomic Physics �� H.E. White 

3. Introduction to Modern Physics �� H.S. Mani, G.K. Mehta-West Press (1989). 
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4. Principles of Modern Physics, A.P. French, John Wiley, London  (1958). 

5.  Modern Physics - S.N. Ghoshal, Part 1 and 2 S. Chand and Company (1996).  

6. Physics of the Atom, Wehr et. al. McGraw Hill 

7. Atomic and Nuclear Physics, S. N. Ghoshal:  Vol. II. ( 2000). 

8. Alpha, beta and gamma spectroscopy, K. Seighbahn: Vol. I and II, John Wiley (1967)  

9. Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008). 

10. Nuclear Physics, D C Tayal, Himalaya Publishing House, 5th Edition 

11. Concepts of nuclear physics by Bernard L. Cohen. (Tata Mcgraw Hill, 1998). 

12. Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 2004) 

13. Introduction to Elementary Particles, D. Griffith, John Wiley & Sons 2nd revised ed (2008 ) 

14. Quarks and Leptons, F. Halzen and A.D. Martin, Wiley India, New Delhi( 2008 ) 

15. Basic ideas and concepts in Nuclear Physics - An Introductory Approach by K. Heyde (IOP- 

Institute of Physics Publishing, (2004). 

16. Radiation detection and measurement, G.F. Knoll (John Wiley & Sons, (2000 ). 

17. Theoretical Nuclear Physics, J.M. Blatt & V.F.Weisskopf (Dover Pub.Inc., (1991 )                                                                                           

  

PHYSICS �� 602, PRACTICAL PHYSICS �� VI(A) 

1. Study of hydrogen spectrum. 

2. ���‘�•�•�‡�”�ˆ�‡�Ž�†�ï�•���ˆ�‹�•�‡���•�–�”�—�…�–�—�”�‡���…�‘�•�•�–�ƒ�•�–���†�‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•�ä 

3. Determination of e/m by ���Š�‘�•�•�‘�•�ï�•���•�‡�–�Š�‘�†�ä 

4. Characteristics of GM counter. 

5. Determination of half-life of K40. 

6. ���‹�Ž�Ž�‹�•�ƒ�•�ï�•�����‹�Ž���†�”�‘�’���‡�š�’�‡�”�‹�•�‡�•�– 

7. Analysis of band spectrum of PN molecule. 

8. Analysis of rotational spectrum of nitrogen. 

9. Analysis of rotational vibrational spectrum of a diatomic molecule (HBr). 

10. Absorption spectrum of KMnO4. 

11. B �� H Curve using Oscilloscope 

12. Verification of Curie �� Weiss Law 

13. To verify and design AND, OR, NOT and XOR gates using NAND gates 

14. To convert a Boolean Expression into Logic Gate Circuit and assemble it using logic gate ICs. 

15. Digital Half-adder & Full-adder circuits using logic gate ICs. 
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16. Half Subtractor &  Full Subtractor, using  logic gate  ICs 

 

Note :  A minimum of EIGHT experiments must be performed. 

 

References : 

1. IGNOU : Practical Physics Manual  

2. Saraf : Experiment in Physics Vikas Publications 

3. S.P. Singh : Advanced Practical Physics 

4. Melissons : Experiments in Modern Physics 

5. Misra and Misra, Physics Lab. Manual, South Asian publishers, 2000 

6. Gupta and Kumar, Practcal physics, Pragati prakashan, 1976 

 

 

Syllabus for VI  Sem. B.Sc. (Physics) Paper VIII �� Phy T603: 

ELECTRONICS, MAGNETIC MATERIALS, DIELECTRICS AND QUNTUM MECHANICS �� II   

UNIT I : OPAMPS   

Operational amplifiers 

Block Diagram of an OPAMP,  Characteristics of an Ideal and Practical Operational Amplifier (IC 741), 

Open loop configuration - Limitations, Gain Bandwidth Product, Frequency Response,  CMRR, Slew 

Rate and concept of Virtual Ground                                                                                                2 hours      

Feedback concepts, Advantages of feedback, types of feedback, Expression for Gain; OPAMP as a 

feedback amplifier �� Non �� Inverting and Inverting amplifier, Modification of input and output 

impedances with feedback ; Voltage follower;  Differential amplifier with feedback; 

                                                                                                                                                                             2 hours 

Linear Applications  - frequency response of Low pass, high pass and band pass filters (first order), 

inverting summing amplifier, ideal Differentiator, Integrator;     
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                    2 hours                    

OPAMP Oscillators  

Positive Feedback concept - oscillator operation ��Barkhausen Criterion; Types of oscillator 

circuits (Qualitative); Phase shift oscillator and Wien bridge oscillator (using op amp).      

                                                                               2 hours 

DIGITAL ELECTRONICS  

Number Systems : binary, octal, hexadecimal (interconversions); Number codes : BCD, Gray Code 

(conversions to other systems);  Signed Numbers;  Arithmetic using Radix and Radix -1 complement.  

                                                                                                                                                                                             2 hours 

Logic gates and truth tables :  OR gate, AND gate; Inverter (the NOT function); NAND and NOR; exclusive 

OR; exclusive NOR.                                                                                                                          1 hour 

Boolean laws and theorems ��  simplification of SOP equations; Realization of AND, OR, NOT using 

universal gates NAND and NOR;                                                                                                                   2 hours 

Combination logic:  Adders (full and half adder) and Subtractors (half)                                  2 hours 

UNIT II �� Magnetic Properties of Matter and Dielectrics  

Magnetic Properties of Matter  

Review of basic formulae : Magnetic intensity, magnetic induction, permeability, magnetic 

susceptibility, magnetization (M), Classification of Dia �� , Para ��, and ferro �� magnetic materials;  

                                                                                                                                                                              3 hours 

Classical Langevin Theory of dia �� and Paramagnetic Domains. Quantum Mechanical Treatment of 

���ƒ�”�ƒ�•�ƒ�‰�•�‡�–�‹�•�•�ä�� ���—�”�‹�‡�ï�•�� �Ž�ƒ�™�á�� ���‡�‹�•�•�ï�•�� ���Š�‡�‘�”�›�� �‘�ˆ�� �	�‡�”�”�‘�•�ƒ�‰�•�‡�–�‹�•�•�� �ƒ�•�†�� �	�‡�”�”�‘magnetic Domains. 

Discussion of B-H Curve. Hysteresis and Energy Loss, Hard and Soft magnetic materials  

                                                                                                                                                                              5 hours 
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Dielectrics : Static dielectric constant, polarizability (electronic, ionic and orientation), calculation 

of Lorentz field (derivation), Clausius-Mosotti equation (derivation), dielectric breakdown, 

electrostriction (qualitative), electrets. Piezo electric effect, cause, examples and applications.   

                                                                                                                                                                                7 hours                                        

 

UNIT-III :  Quantum mechanics- II  

The concept of wave function, physical significance of wave function. Development of  time 

dependent and time �‹�•�†�‡�’�‡�•�†�‡�•�–�� ���…�Š�”�‘�†�‹�•�‰�‡�”�ï�•�� �™�ƒ�˜�‡�� �‡�“�—�ƒ�–�‹�‘�•�ä�� ���ƒ�š�� ���‘�”�•�ï�•�� �� �‹�•�–�‡�”�’�”�‡�–�ƒ�–�‹�‘�•�� �‘�ˆ�� �–�Š�‡��

wave function. Normalization and expectation values, Quantum mechanical operators, Eigen values 

�ƒ�•�†�� ���‹�‰�‡�•�� �ˆ�—�•�…�–�‹�‘�•�•�ä�� ���’�’�Ž�‹�…�ƒ�–�‹�‘�•�•�� �‘�ˆ�� ���…�Š�”�‘�†�‹�•�‰�‡�”�ï�•�� �‡�“�—�ƒ�–�‹�‘�•�� �� free particle,  particle in one  

dimensional box- derivation  of Eigen values and Eigen function �� extension to three dimensional 

�„�‘�š�â�����‡�˜�‡�Ž�‘�’�•�‡�•�–���‘�ˆ�����…�Š�”�‘�†�‹�•�‰�‡�”�ï�•���‡�“�—�ƒ�–�‹�‘�•���ˆ�‘�”�����•�‡���†�‹�•�‡�•�•�‹�‘�•�ƒ�Ž�����‹�•�‡�ƒ�”���Š�ƒ�”�•�‘�•�‹�…���‘�•�…�‹�Ž�Ž�ƒ�–�‘�”�á�����‹�‰�‹�†��

rotator, Hydrogen atom �� mention of Eigen function and Eigen value for ground state.  

                                                                                                                                                                              15 hours                                        

   

References  

1. OPAMPS and Linear Integrated Circuits, Ramakant A Gayakwad, PHI Learning Private 

Limited, 4th Edition 

2. Operational Amplifiers with Linear Integrated Circuits, William D Stanley , Pearson, 4th 

Edition 

3. Electronic Devices and Circuit Theory, Robert Boylestead and Louis Nashelsky , PHI 

Learning Private Limited, 10th Edition 

4. Digital Principles and applications, Leach and Malvino , MC �� Graw Hill, 5th Edition 

5. Introduction to solid State Physics, Charles Kittel , VII edition, (1996 .) 

6. Solid State Physics- A J Dekker, MacMillan India Ltd, (2000 ) 

7. Elementary Solid State Physic, J P Srivastava,PHI,(2008 ) 

8. Essential of crystallography, M A Wahab, Narosa Publications (2009 ) 

9. Solid State Physics-F W Ashcroft and A D Mermin -Saunders College (1976 ) 

10. Solid State Physics-S O Pillai-New Age Int. Publishers (2001 ) 

11. Quantum Mechanics, B.H. Bransden and C.J. Joachain, 2nd Edition, Pearson Education 

(2004 ) 
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12. Introduction to Quantum Mechanics, David J. Griffiths, 2nd Edition, Pearson Education, 

(2005 ) 

13.  Modern Quantum Mechanics, J.J. Sakurai, Pearson Education, (2000 ) 

14. Principles of Quantum Mechanics, Ghatak and Lokanathan, Macmillan, (2004 ) 
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2004PHYSICS �� 604, PRACTICAL PHYSICS �� VI(B) 

1. Low pass filter using Op-amp 

2. High pass filter using Op-amp 

3. Band pass filter using Op-amp 

4. Op-amp inverting and non �� inverting amplifier �� ac or dc  

5. OPamp as a differential amplifier �� COMMON MODE AND DIFFERENTIAL MODE 

6. Op-amp-summing amplifier �� ac and dc,  

7. OPamp as  integrator and differentiator. 

8. Phase shift oscillator using op ��amp  

9. Wien-bridge Oscillator using op �� amp 

10. To design an Astable Multivibrator of given specifications using 555 Timer  

11. Determination of dielectric constant. 

12. Determination of dipole moment of organic liquid 

13. Verification of inverse square law using GM counter (with a radioactive source). 

14. Determination of mass absorption coefficient of gamma rays. 

 

Note :  A minimum of EIGHT experiments must be performed. 
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