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PONDICHERRY UNIVERSITY
FOUR YEAR INTEGRATED PROGRAMME LEADING TO
B.Sc., B.Ed./B.A., B.Ed. DEGREE

REGULATIONS (2024 — 25 onwards)
0.PREAMBLE:

The Four year integrated programme in Education — B.Sc., B.Ed. and B.A., B.Ed. aims at
integrating the general studies comprising three year Liberal Science - B.Sc. and Liberal Arts - B.A. on the
one hand and the Professional Studies B.Ed. comprising foundation of education, pedagogy of school
subjects and practicum related to tasks and functions of a school teacher on other hand. It maintains a
balance between theory and practice, coherence and integration among the components of the programme,
representing a wide knowledge base of a secondary school teacher. During the programme, the student-
teacher shall be prepared for teaching up to class ten only but they shall automatically become eligible for
teaching at senior/ higher secondary stage after they acquire post-graduation degree in a relevant subject.
The Students who pass this programme will be eligible to pursue Masters’ Degree in the respective subject
in Pondicherry University and in any other University recognised by UGC.

1. Duration and Working Days:
1.1 Duration

The B.Sc., B.Ed. and B.A., B.Ed. programmes shall be of four years (Eight Semesters) including
school Based experiences and internship in teaching. Student teachers shall, however, be permitted to
complete the programme within a maximum period of six years from the date of admission to the
programme.

1.2 Working Days

a) There shall be at least two hundred and fifty (250) working days per year (120 — 125 days in each
semester) excluding the period of admission and examination.

b)A working day will be of a minimum of 5-6 hours and 6 days in a week and adding up to a
minimum of 36 hours per week. The institution shall ensure the availability of teachers and
students for consultation and mentoring-providing group of individual guidance.

¢)The minimum attendance of student teachers shall have to be 80% for all course work and
practicum, and 90% for school internship.

2. Intake, Eligibility and Admission Procedures
2.1 Intake

There shall be a basic unit of (50) students. Initially two units (one unit each in B.Sc., B.Ed. and B.A.,
B.Ed. or Two units each either in B.Sc., B.Ed. or B.A., B.Ed.) may be permitted. The university may
prescribe the distribution of students for different subjects based on the facilities available from the
subjects listed below as per NCTE Regulations 2014

Course Subject of specialisation (Major / Main)
B.Sc., B.Ed. Mathematics, Physics, Chemistry, Botany, Zoology, Computer Science
B.A., B.Ed. English, Indian Language, History, Geography, Commerce

Four-Year Integrated B.Sc.B.Ed and B.A.B.Ed. Programme - Regulations [



PONDICHERRY UNIVERSITY
2.2 Eligibility
(@) The candidates with at least 50% marks in the +2 or its equivalent are eligible for admission

(b) The reservation and relaxation in marks for SC/ST/OBC/PWD and other category shall be as per
the rules of the Central Government / UT of Puducherry/UT of Andaman & Nicobar Islands.

(c) The choice of subject is based on the eligibility conditions as prescribed for the UG courses of
the respective subject of specialization by this university.

2.3 Admission Procedure
(@) Admission will be made on merit on the basis of marks obtained in the qualifying examination
and in the entrance examination or any other selection process as per the policy of respective
Government.

(b) At the time of admission to the programme, the students will need to indicate their selection of
the subject to be pursued for the discipline options and accompanying pedagogic specialization
for which they are applying and these may be assigned on the basis of order of merit and
availability

3. Eligibility for Admission to Examination

The university examination for the B.Sc., B.Ed. and B.A., B.Ed. programmes shall be of eight
semesters (a minimum of 120 days to a maximum of 130 days per semester) including school based
experiences and internship in teaching. A student teacher shall be admitted to the examination only if
(i) he/she has undergone the prescribed course of study — both theory and practicum including school
internship satisfactorily; and (ii) having put in not less than 80% of attendance for all course work and
practicum and 90% of attendance for school internship in each year.

4. Course Structure

The four year integrated programme aims at integrating the general studies comprising B.Sc. in
Mathematics, Physics, Chemistry, Botany, Zoology, Computer Science and B.A. in English, Indian
Language, History, Geography disciplines on one hand and the Professional Studies B.Ed., comprising
foundation of education, pedagogy of school subjects and practicum on the other hand relating to the task
and functions of a school teacher. Hence the students shall have to study the content of the graduation level
of their choice. In the professional segment, students shall study basics of education, different educational
specializations having a direct bearing on teacher tasks, pedagogy of school subjects, undertake school
experience, and conduct other practical activities.

The curriculum of the programme has been organized under the following four components:

1 | Partl Modern Indian Languages / French
Part Il English Liberal Options (LO)
Part Il Main + Supportive
2 | PartIv Theory Educational Studies (ES)
Pedagogical Studies (PS)
Practical Practicum (PR)
3 | AECC Courses approved by UGC and MHRD

As stated earlier, the curriculum of the programme has been organized under two broad components,
namely the professional component and the liberal component. The professional component is further
divided into three categories, namely educational studies, pedagogical studies and practicum. The semester-
wise detailed scheme of studies along with weight age for different courses is given below:
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SEMESTER WISE COURSE STRUCTURE
FIRST YEAR - SEMESTER |

PONDICHERRY UNIVERSITY

Title of the Course Name of the course Credits | CCE* | UE** | Total
Part | Lang I-1 Tamil/French/Malayalam/Telugu/Hindi 4 30 70 100
Part 11 Lang I1-1 English 4 30 70 100

Corel Core: BSc/B.A......c.ceenae 4 30 70 100
Part Il Core 2 Core:B.SC/B.A ...l 4 30 70 100
Core 3 Core:B.SC/B.A ...l 4 30 70 100
Core disuporivey Supportive: B.Sc/B.A ......... 4 30 70 100
Part IV Edn: EPC 1 Yoga, Health and Physical Edn | 2 50 - 50
AECC Al Environmental Studies 4 30 70 100
Total 750
FIRST YEAR - SEMESTER II

Title of the Course Name of the course Credits | CCE* | UE** | Total
Part | Lang I-2 Tamil/French/Malayalam/Telugu/Hindi 4 30 70 100
Part Il Lang I1-2 English 4 30 70 100

Core5 Core:B.SC/IBA ...l 4 30 70 100
Part Il Core 6 Core:B.SC/BA ... 4 30 70 100
Core7 Core:B.SC/IBA ... 4 30 70 100
Core 8 ez | Supportive: B.Sc/B.A......... 4 30 70 100
Part IV Edn 1: C&PS | Language across the Curriculum 4 30 70 100
Edn: EPC 2 Reading and Reflecting on Texts 2 50 - 50
Total 750
SECOND YEAR - SEMESTER Il

Title of the Course Name of the course Credits | CCE* | UE** | Total
Part | Lang I-3 Tamil/French/Malayalam/Telugu/Hindi 4 30 70 100
Part Il Lang I1-3 English 4 30 70 100

Core 9 Core:B.SC/B.A ... 4 30 70 100
Part Il Core 10 Core:B.SC/IBA ... 4 30 70 100
Core 1l Core:B.SC/IBA ... 4 30 70 100
Core 12 swmoey | Supportive: B.Sc/B.A ......... 4 30 70 100
Edn 2: PE Childhood and Growing up — | 4 30 70 100
Part IV Edn 3: C&PS | Knowledge and Curriculum 4 30 70 100
Edn: EPC 3 Drama and Art in Education 2 50 - 50
Total 850
SECOND YEAR - SEMESTER IV

Title of the Course Name of the course Credits | CCE* | UE** | Total
Part | Lang I-4 Tamil/French/Malayalam/Telugu/Hindi 4 30 70 100
Part Il Lang I1-4 English 4 30 70 100

Core 13 Core:B.Sc/B.A ... 4 30 70 100
Part Il Core 14 Core:B.Sc/B.A .................. 4 30 70 100
Core 15 Core:B.SC/IBA ... 4 30 70 100
Core 16 smomesy | Supportive: B.SC/B.A.......... 4 30 70 100
Edn 4: PE Childhood and Growing up — Il 4 30 70 100
Part IV Edn 5: PE Gender School and Society 4 30 70 100
Edn: EPC 4 Critical Understanding of ICT 2 50 - 50
Total 850
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THIRD YEAR - SEMESTER V
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Title of the Course Name of the course Credits | CCE* | UE** | Total
Part Il Core 17 Core:B.Sc/B.A ......ceveneaen. 4 30 70 100
Core 18 Core:B.Sc/B.A ..o 4 30 70 100
Edn 6: PE Contemporary India and Education -1 4 30 70 100
Edn 7: PE Learning and Teaching-1 4 30 70 100
Edn 8: C&PS | Pedagogy of School Subject | 4 30 70 100
PartlV' FE4n9: C&PS | Pedagogy of School Subject Il 4 30 70 100
Edn:intl School Internship 4 100 - 100
Edn:Int2 Community Living Camp 2 50 - 50
Edn: EPC 5 Soft Skill 2 50 - 50
Total 800
THIRD YEAR - SEMESTER VI
Title of the Course Name of the course Credits | CCE* | UE** | Total
Part Il Core 19 Core:B.SC/BA ... 4 30 70 100
Core 20 Core:B.SC/BA .......ceevnenn 4 30 70 100
Edn 10: PE Learning and Teaching — Il 4 30 70 100
Edn 11: PE Contemporary India and Education -1 4 30 70 100
Part IV Edn 12: PE School Management — | 4 30 70 100
Edn 13: C&PS | Pedagogy of School Subject I 4 30 70 100
Edn 14: C&PS | Pedagogy of School Subject I 4 30 70 100
Total 700
FOURTH YEAR - SEMESTER VII
Title of the Course Name of the course Credits | CCE* | UE** | Total
Part 111 Core 21 Core:B.SC/BA .........cceun... 4 30 70 100
Edn 15: PE Creating an Inclusive School 4 30 70 100
Edn 16: C&PS | Assessment for learning — | 4 30 70 100
Edn 17: PE School Management — |1 4 30 70 100
Part IV Edn 18: C&PS | Pedagogy of School Subject I 4 30 70 100
Edn 19: C&PS | Pedagogy of School Subject I 4 30 70 100
Edn: EPC 6 Yoga, Health and Physical Edn Il 2 50 - 50
Edn: EPC 7 Understanding Self 2 50 - 50
Total 700
FOURTH YEAR - SEMESTER VIl
Title of the Course Name of the course Credits | CCE* | UE** | Total
Part 111 Core 22 Core:B.SC/BA ........cc.e... 4 30 70 100
Edn 20: C&PS | Pedagogy of School Subject | 4 30 70 100
Edn 21: C&PS | Pedagogy of School Subject I 4 30 70 100
Part IV Edn 22: C&PS | Assessment for learning — |1 4 30 70 100
Practicum: Pedagogy of School Subject | 8 100 100 200
Teaching Competency | Pedagogy of School Subject I 8 100 100 200
AECC A2 Introduction to Public Administration 4 30 70 100
Total 900
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5. Choice of Pedagogical School Subjects | & 11
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B.Sc.. B.Ed.
No. | Subject Majored Pedagogical Subject I Pedagogical Subject 11
1 Mathematics Mathematics Physical Science or Computer
Science or Language Il
2 Physics Physical Science Mathematics or Biological Science
3 Chemistry or Computer Science or Language 11
4 Botany Biological Science Physical Science or
5 Zoology Language Il
6 Computer Science | Computer Science Mathematics or Physical Science or
Language Il
B.A. B.Ed.
No. | Subject Majored Pedagogical Subject I Pedagogical Subject 11
1 English English | Social Science or English 1l
2 History Social Science Language Il
3 Geography
4 Any Indian Language | Language Il
Language

6. Curriculum, Programme Implementation and Assessment

The programme comprises two broad curricular areas: General studies comprising science stream
(B.Sc.) / social sciences or Humanities (B.A.) and Professional studies (Education component) comprising
foundations of education, pedagogy of school subjects, and practicum related to the tasks and functions of a
school teacher. The transaction of the courses, apart from lecture cum discussion may comprise of variety of
approaches, case studies, reading of original writings, discussion on reflective journals, observations of

children, and interaction with the community in different socio-cultural environments.
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7. a. Task and Assignment related to theory courses in General studies (Courses in Liberal options)
Distribution of Marks for Liberal Courses

i. THEORY PAPERS (Full Paper)
Total: 100 Marks, Duration: 3 hours
University Examination (UE): 70 marks
Continuous Comprehensive Evaluation (CCE): 30 marks
Continuous Comprehensive Evaluation Structure:
e Test- 15 marks ( 3 tests = 3x5)
e Assignment - 10 marks (the list attached under the respective syllabi)
e Attendance - 5 marks
Passing minimum for Continuous comprehensive evaluation - 12 marks (40%)
Passing minimum for University Examination - 28 marks (40 %)

ii. PAPERS WITH SPLIT OF THEORY AND PRACTICAL (SCIENCE COURSES)
Total: 100 Marks (= Part-1- Theory: 50 + Part-2-Practical: 50),
For Part-1 Theory: Duration: 2 hours
University Examination (UE): 35 marks
Continuous Comprehensive Evaluation (CCE): 15 marks
Continuous Comprehensive Evaluation Structure:

Test - 5 marks (1 test)
Assignment - 5 marks (1 no.)
Attendance - 5 marks

Passing minimum for Continuous comprehensive evaluation - 6 marks (40%)
Passing minimum for University Examination - 14 marks (40 %)

For Part-2 Practical: Duration: 3 hours
University Practicals Examination (UE): 30 marks
Practical Examination Evaluation Structure:
Viva-voce : 5 Marks
Observation : 10 Marks
Calculation  : 10 Marks
Result : 5 Marks
Continuous Comprehensive Evaluation (CCE): 20 marks
Continuous Comprehensive Evaluation Structure:

Internal Marks . 10 Marks (Model Practical)
Writing Principle and brief procedure : 5 Marks
Record : 5 Marks

Passing minimum for Continuous comprehensive evaluation - 8 marks (40%)
Passing minimum for University Examination - 12 marks (40 %)

ATTENDANCE
The following weightage shall be given to attendance of 5 marks:
95% - 100% (5 marks)
90% - 94% (4 marks)
85% - 89% (3 marks)
80% - 84% (2 marks)
75% - 79% (1 mark)
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b. Task and Assignment related to theory courses in professional studies

The curricular areas of ‘Perspectives in Education’ and ‘Curriculum and Pedagogic Studies’ shall
offer field engagement through different tasks and projects with the community, the school, and the child in
school and out-of-school, based on the practical activities listed in the respective syllabus for the theory
courses. Continuous and Comprehensive Evaluation will be made based on submission of documentary
evidences either by individual student or group work for each of the theory courses.

However, for each of the theory courses of the curricular area of ‘Curriculum and Pedagogic
Studies’, the practical activities shall include practicing at least three teaching skills relevant to the
pedagogical subject in Micro-teaching context during 5"or 6"semester. Similarly, for the course on
“Assessment for Learning”, the practical activities shall include preparation, administration and
interpretation of results of tests and different evaluation techniques in the 8" semester.

8. School Internship

I. School internship would be a part of the broad curricular area of ‘engagement with the field” and shall be
designed to lead to the development of a broad repertoire of perspectives, professional capacities, teacher
sensibilities and skills.

ii. During internship in the fifth semester, student teacher shall spend 4 weeks, spread over several days
throughout 5" Semester. This will include one week of school engagement making observation in the school
and three weeks of other engagements as explained in the syllabus. The observation record and/or project
report of the student teacher should be the base for awarding CCE marks by the faculty.

iii. During the sixth and seventh semester, out of 16 weeks of internship, student teachers will devote one
week for observation of classes taken by regular school teachers (at least 5 lessons in each pedagogical
subject). The student teachers will devote 15 weeks for classroom teaching which may be in one block or in
two blocks, (in one or two different schools). However, the classroom teaching during internship shall be
done at any two levels/stages of school. The internship must be both at upper primary (classes VI- VIII) and
secondary (classes 1X and X) levels. During the internship student teachers will also be engaged in making
observation of classes taught by regular teacher (whenever possible) and the peer teachers.

iv. The internship should be in government-recognized schools under Government or private managements,
situated within the radius of 40 km of the College of Education concerned for supervision by the faculty
members of the college. The schools under CBSE or State / UT patterns can be the schools for internship.

v. The student teacher during internship in a school should perform the roles of a regular teacher at the
respective level under the direct guidance and supervision of the mentoring teacher (Supervising / Guide
Teacher) of the school. While at school, the student teacher shall prepare the necessary teaching resources
and records for teaching lessons (duration of 45 minutes each).

vi. The total 60 lessons of classroom teaching in 15 weeks may be divided as 30 at level one (15 lessons for
Pedagogical Subject I and 15 lessons for Pedagogical Subject II) and 30 at level two (15 lessons for
Pedagogical Subject | and 15 lessons for Pedagogical Subject II). A few lessons may be ICT based
depending on resources available in the practicing schools.
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vii. During this period, (i) classroom teaching (ii) evaluation at the end of 15 lessons and (iii) diagnosis based
feedback to the students should be completed by every student teacher.

9. Other practical activities related to community based engagement

A minimum of 5 days shall be spent for Community Living Camp to foster social skills and values among
student teachers during the 5" semester.

10. Scheme of examination

FIRST YEAR - SEMESTER |
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Title of the Course Name of the course Hours | CCE* | UE** | Total
Part | Lang I-1 Tamil/French/Malayalam/Telugu/Hindi 3 30 70 100
Part Il Lang I1-1 English 3 30 70 100

Corel Core: B.Sc/B.A........ceeene 3 30 70 100
Part Il Core 2 Core:B.Sc/B.A ........cnn.. 3 30 70 100
Core3 Core:B.SC/IBA ...t 3 30 70 100
Core disuporivey Supportive: B.Sc/B.A ......... 3 30 70 100
Part IV Edn: EPC 1 Yoga, Health and Physical Edn | - 50 - 50
AECC Al Environmental Studies 3 30 70 100
Total 750
FIRST YEAR - SEMESTER II

Title of the Course Name of the course Hours | CCE* | UE** | Total
Part | Lang I-2 Tamil/French/Malayalam/Telugu/Hindi 3 30 70 100
Part Il Lang I1-2 English 3 30 70 100

Core5 Core:B.SC/BA ... 3 30 70 100
Part Il Core 6 Core:B.SC/BA ...l 3 30 70 100
Core7 Core:B.SC/BA ...l 3 30 70 100
Core 8 suwomez | Supportive: B.Sc/B.A......... 3 30 70 100
Part IV Edn 1: C&PS Langyage across the_Curricqum 3 30 70 100
Edn: EPC 2 Reading and Reflecting on Texts - 50 - 50
Total 750
SECOND YEAR - SEMESTER I

Title of the Course Name of the course Hours | CCE* | UE** | Total
Part | Lang I-3 Tamil/French/Malayalam/Telugu/Hindi 3 30 70 100
Part Il Lang I11-3 English 3 30 70 100

Core9 Core:B.SC/IBA ... 3 30 70 100
Part Il Core 10 Core:B.SC/IBA ... 3 30 70 100
Core 1l Core:B.SC/IBA ... 3 30 70 100
Core 12 swmomey | Supportive: B.Sc/B.A ......... 3 30 70 100
Edn 2: PE Childhood and Growing up — | 3 30 70 100
Part IV Edn 3: C&PS | Knowledge and Curriculum 3 30 70 100
Edn: EPC 3 Drama and Art in Education - 50 - 50
Total 850
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SECOND YEAR - SEMESTER IV

PONDICHERRY UNIVERSITY

Title of the Course Name of the course Hours | CCE* | UE** | Total
Part | Lang I-4 Tamil/French/Malayalam/Telugu/Hindi 3 30 70 100
Part Il Lang I1-4 English 3 30 70 100

Core 13 Core:B.SC/IB.A ...l 3 30 70 100
Part Il] Core 14 Core:B.Sc/B.A ...l 3 30 70 100
Core 15 Core:B.SC/BA ...l 3 30 70 100
Core 16 swmoes | Supportive: B.Sc/B.A......... 3 30 70 100
Edn 4: PE Childhood and Growing up — Il 3 30 70 100
Part IV Edn 5: PE Gender School and Society 3 30 70 100
Edn: EPC 4 Critical Understanding of ICT - 50 - 50
Total 850
THIRD YEAR - SEMESTER V
Title of the Course Name of the course Hours | CCE* | UE** | Total
Part Ill Core 17 Core:B.Sc/B.A .......evneae. 3 30 70 100
Core 18 Core:B.Sc/B.A ..o 3 30 70 100
Edn 6: PE Contemporary India and Education -1 3 30 70 100
Edn 7: PE Learning and Teaching-1 3 30 70 100
Part IV Edn 8: C&PS | Pedagogy of School Subject I 3 30 70 100
Edn 9: C&PS | Pedagogy of School Subject Il 3 30 70 100
Edn:intl School Internship - 100 - 100
Edn:Int2 Community Living Camp - 50 - 50
Edn: EPC 5 Soft Skill - 50 - 50
Total 800
THIRD YEAR - SEMESTER VI
Title of the Course Name of the course Hours | CCE* | UE** | Total
Part Il Core 19 Core:B.SC/BA .......eveeenn 3 30 70 100
Core 20 Core:B.Sc/B.A ... 3 30 70 100
Edn 10: PE Learning and Teaching — I 3 30 70 100
Edn 11: PE Contemporary India and Education -1 3 30 70 100
Part IV Edn 12: PE School Management — | 3 30 70 100
Edn 13: C&PS | Pedagogy of School Subject I 3 30 70 100
Edn 14: C&PS | Pedagogy of School Subject Il 3 30 70 100
Total 700
FOURTH YEAR - SEMESTER VII
Title of the Course Name of the course Hours | CCE* | UE** | Total
Part 1 Core 21 Core:B.Sc/B.A ... 3 30 70 100
Edn 15: PE Creating an Inclusive School 3 30 70 100
Edn 16: C&PS | Assessment for learning — | 3 30 70 100
Edn 17: PE School Management — 11 3 30 70 100
Part IV Edn 18: C&PS | Pedagogy of School Subject | 3 30 70 100
Edn 19: C&PS | Pedagogy of School Subject I 3 30 70 100
Edn: EPC 6 Yoga, Health and Physical Edn 1l - 50 - 50
Edn: EPC 7 Understanding Self - 50 - 50
Total 700
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FOURTH YEAR - SEMESTER V11
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Title of the Course Name of the course Hours | CCE* | UE** | Total
Part 1 Core 22 Core:B.SC/B.A ......coeevnnee. 3 30 70 100
Edn 20: C&PS | Pedagogy of School Subject I 3 30 70 100
Edn 21: C&PS | Pedagogy of School Subject I 3 30 70 100
Part IV Edn 22: C&PS | Assessment for learning — Il 3 30 70 100
Practicum: Pedagogy of School Subject | - 100 100 200
Teaching Competency | Pedagogy of School Subject Il - 100 100 200
AECC A2 Introduction to Public Administration 3 30 70 100
Total 900

11. Pattern of question paper for University Examination

Maximum Marks in the University Examination and duration: 70 marks — 3 hours

a.

2 questions of 10 marks each =20 (Answer 2 Questions out of 4 with internal choice)

b. 6 questions of 5 marks each = 30 (Answer 6 Questions out of 10)
10 questions of 2 marks each = 20 (Answer 10 Questions out of 10)

C.

12. Distribution of marks for Continuous and Comprehensive Evaluation (CCE) for both general and
professional studies.

(i) For theory courses:

The CCE weightage for continuous internal assessment tests and task & assignment projects should
be equal i.e. 5 marks for a periodical test and 5 marks for a project. There should be at least three tests and
three projects for a course.

(if) For Courses on Enhancing Professional Capacities (EPC):

(iii) For Teaching Competency (During School Internship):

Four-Year Integrated B.Sc.B.Ed and B.A.B.Ed. Programme - Regulations

The following specialised courses are offered to enhance the professional capacities of student
teachers.

Course EPC 1: Yoga, Health & Physical Education

Course EPC 2: Reading and Reflecting on Texts
Course EPC 3: Drama and Art in Education
Course EPC 4: Critical Understanding of ICT
Course EPC 5: Understanding the Self

Course EPC 6: Yoga, Health & Physical Education

Course EPC 7: Soft skill

The evaluation of student teachers for these courses shall be totally internal. The total of 50 marks
allotted to each of the courses is assigned as follows.

» Periodical tests based on the prescribed syllabus (at least two) - 10 Marks

» Assessment based on at least 4 of the tasks and assignments listed under the course outline —

10 x4 = 40.

The different aspects of practicum and weightage marks for each of the Pedagogical Subjects I and
I1. The total of 100 marks allotted is as follows
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» Teaching Competency (Planning and Performance) 50 Marks
» Preparation of Teaching Resources, (Including ICT based) 20 Marks
» Lesson observation record (Peer and Regular teacher) 10 Marks
» Evaluation, Diagnosis and Remedial programme (Record) 20 Marks

13 a. Conducting of practical examination for general studies in science (B.Sc.)
As stated in 7.a.
13 b. Conducting of practical examination for professional studies

i. Based on the periodical assessment of the teaching competency and other practical aspects of
the student teachers, the internal assessment marks will be assigned by the faculty of the concerned
pedagogical subject. The consolidated CCE marks in the prescribed format will be sent to the
university by the Principal of the college concerned before the commencement of the practical
examination.

ii. On receipt of the CCE marks from any college of education, the University will make
arrangement for conducting the practical examination by appointing the Board of Examiners.

iii. Board of examiners for practical examination consisting of one Convener and one
examiner for one unit (50 student teachers) and one Convener and three examiners for two units (100
student teachers) will be chosen from among the faculty members of the Colleges of Education/
University Department of Education from within and outside university jurisdiction who possess a
minimum of five years of teaching experience at B.Ed. /M.Ed. level. The Convener must be from
among the Principals / Associate Professors of the Colleges of Education. The Principal of the
respective College of Education will be the ex-officio member of the panel.

iv. The practical examination will be conducted for two to three days after the completion of
internship in the 8" semester.

V. The practical examination should be conducted by two examiners acting as a pair and to assess
the student teachers on following aspects of both pedagogical subjects:

SI. No. Aspects for Assessment Marks
A Assessment during practical examination: 50
Teaching Competencies (Planning and Performance)
B. Assessment of record maintained during internship:
i.  Preparation of Teaching Resources (Including ICT based) 10
ii.  Lesson Observation Record (Peer and Regular teacher) 10
iii.  Lesson plans 10
iv.  Evaluationand Remediation Record 10
C. Viva — Voce 10
Total 100

» The examiners should submit the marks separately to the convener and the board of examiners
should consolidate the marks.

» The practical examination marks awarded by the individual examiners and the consolidated
marks list should be submitted to the Controller of Examinations, Pondicherry University on the
final day of the practical examination itself with the signatures of all the members.

» The faculty observer of the Pondicherry University shall be present during the practical examination.

 The practical examination for all student teachers shall be conducted in a recognised high / higher
/ senior secondary school and the verification of records in the concerned college.

Four-Year Integrated B.Sc.B.Ed and B.A.B.Ed. Programme - Regulations



PONDICHERRY UNIVERSITY
14. Passing Minimum in Professional studies (Education Component)

i. Every student teacher should register for all the courses in the theory examination and practical
examination in the first attempt.

ii. A student teacher shall be declared to have passed in the B.Sc.,B.Ed./B.A.,B.Ed Degree examination only
if he/ she has passed both the theory and practical examination.

iii. A student teacher shall be declared to have passed in the theory examination if he/ she obtains a minimum
of 45% marks in External Examination (32 out of 70) and obtains a minimum of 60% in Internal Examination
(18 out of 30) in each course for passing the examination.

iv. A student teacher shall be declared to have passed the practical examination if he/she obtains a minimum
of 45% marks in the pedagogical subject and in each of other aspects of practical examination mentioned
above and 50% marks by combining all the aspects taken together.

v. A student teacher who fails in one or more courses in the theory examination in general studies and
professional studies shall reappear in those course(s). But the one who fails in any one of the aspects of the
practical examination shall reappear for all aspects.

vi. The integrated B.Sc., B.Ed./B.A., B.Ed. degree programme should be completed by the student teachers
in not more than 6 years from the date of admission to the programme.

15. Classification of successful candidates

The successful student teachers shall be classified in Part I, Part Il, Part I11 and Part IV separately as
follows.

SUBJECTS FIRST CLASS SECOND CLASS THIRD CLASS
Part | — Any Indian Language / French | 60% and above 50% and above but less than 60% | Pass but less than 50%
Part Il — English 60% and above 50% and above but less than 60% | Pass but less than 50%

Part 111 — Main + Supportive subjects 60% and above 50% and above but less than 60% | Pass but less than 50%

Part IV — Education Component 60% and above 50% and above but less than 60% Not Applicable

The same should be mentioned in the Degree certificate awarded by the University as detailed below

Part I — LANQUAGE .. .eoveieeeiie ittt sb e s Class
Part I — ENQLISN........ooiiiieic e Class
Part HHE— Main SUDJECE........ciiiicie ittt st Class
Part IV — EQUCALION .....cueviiiiiieiees et Class

Four-Year Integrated B.Sc.B.Ed and B.A.B.Ed. Programme - Regulations xi






PART I
MODERN INDIAN LANGUAGE
(Tamil, French, Malayalam, Telugu, Hindji)
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PONDICHERRY UNIVERSITY

Part | - TAMIL
(4 Semesters — Tamil-l, Tamil-11, Tamil-11l & Tamil-1V),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

1% YEAR

Ist SEMESTER
&her. sWlp - I
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fAnisews B)evdsalwid
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IInd SEMESTER
e WP - II
Title of the Paper: TAMIL II

UTL S L LD (Syllabus)
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2™ YEAR
IIIrd SEMESTER
ser: swlp - 111
Title of the Paper: TAMIL III

UTLSSL L 1b (Syllabus)
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1.

IVth SEMESTER
ser. W - IV
Title of the Paper: TAMIL IV

LTL &I L LD (Syllabus)
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1.7 ApuresTrHmitivien
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PONDICHERRY UNIVERSITY

Part | - FRENCH
(4 Semesters — French-1, French-I1, French-111 & French-1V),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

FIRST YEAR --1 SEMESTER

Language French—1:

Prescribed Textbook : FESTIVAL 1 - Méthode de Frangais

Authors : Sylvie POISSON-QUINTON
Michele MAHEO-LE COADIC
Anne VERGNE-SIRIEYS
Edition : CLE International, Nouvelle Edition révisée : 2009.

Portions : Unités: 1, 2, 3.

FIRST YEAR -- Il SEMESTER

Language French — 11 :

Prescribed Textbook : FESTIVAL 1- Méthode de Francais

Authors : Sylvie POISSON-QUINTON
Michele MAHEO-LE COADIC
Anne VERGNE-SIRIEYS
Edition : CLE International, Nouvelle Edition révisée : 2009.

Portions : Unités : 4,5,6.

MIL_8
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SECOND YEAR — 11l SEMESTER

Language French — 111 :

Prescribed Textbook : FESTIVAL 2 — Méthode de Francais

Authors :  Sylvie POISSON-QUINTON
Michele MAHEO-LE COADIC
Anne VERGNE-SIRIEYS
Edition: CLE International, Nouvelle Edition révisée : 2009.

Portions : Unités : 1,2,3.

SECOND YEAR - IV SEMESTER

Language French — 1V :

Prescribed Textbook : FESTIVAL 2 — Méthode de Francais
Authors :  Sylvie POISSON-QUINTON

Michéle MAHEO-LE COADIC

Anne VERGNE-SIRIEYS
Edition : CLE International, Nouvelle Edition révisée : 2009.

Portions : Unités : 4,5,6.

MIL_9
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PONDICHERRY UNIVERSITY

Part | - MALAYALAM
(4 Semesters — Malayalam-1, Malayalam-11, Malayalam-111 &
Malayalam-1V),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

Semester Title of the Paper
1 MalayalaKavitha
2 Katha Sahithyam
3 GadyaSahithyam
4 DrisyakalaSahithyam

MIL_10
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Part | - MALAYALAM
for B.Sc.B.Ed.& B.A.B.Ed.

Semester-1
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Semester 2
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Semester 4
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PONDICHERRY UNIVERSITY

PartI- TELUGU
(4 Semesters — Telugu -1, Telugu -I1I, Telugu -III & Telugu -1V),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

Semester Title of the Paper

1 Telugu-1
Old Poetry, Modern Poetry,
Short Stories & Grammar

2 Telugu-2
Old Poetry, Modern Poetry,
Short Stories & Novel

3 Telugu-3
Old Poetry, Modern Poetry,
Prose & Grammar

4 Telugu-4
Classical Drama &
Non - Detail

MIL_14
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| Semester

TELUGU - |
Old Poetry, Modern Poetry, Short Stories & Grammar

(@*D8 82&s0 (Old Poetry)
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Il Semester

TELUGU -
Old Poetry, Modern Poetry, Short Stories & Novel

DS B0
1. Jrasoeigedm - GgE
(@@%ﬁ’?i@o éa@é&go &ogéo‘i)ragéo - 109% KJCSego Soo& 1395 KJCSESO SBH)
2. Jogfloe HBeachHo - BERE Fodey ED

(D220 Derdo - 3D @6‘3560 - 93% 0“36550 Soo& 1395 536650 J8L)

BEE EQE0
3.283°2 S - HBo 0D

(BFSez00 5008 “esnoardy SPerdn ?6@))&)5°S'°5°§ ooa:8 S K)CS?SO
508 ‘@i J0PoB T BHDHIL DR HBH

4. D&y - Rc;;:(g) d&g0

(B JescHod é(ﬁ?géoéezéo Sood)

Eel8en
5. ééw&é::é& Jo - 8% 3%5m658§

6. ea:ﬁa&% 8680 S ? - 6oﬁa°o‘53§2>63é

Sl

7. “0&5ee)” - ool Q. 96, TRl
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for B.Sc.B.Ed/B.A.B.Ed., Programs Pondicherry University

1l Semester

TELUGU - I
Old Poetry, Modern Poetry, Prose & Grammar

A RS
1. dedeedo -88SS
(80P 0SPerrdso — @géo 26270650 582% 0“365?30 o0& 6215 56&6?30 J8L)
2. OIS Descho - Feod Fdore
(@’36;52530@5260 1155 écﬁ?go Soo& 1659 s’acﬁéo S8L)
BT D0
3. rBed d8¥o - B FEY
(15 K)CSESO Soo& 205 écﬁego J8%)
4. Jo(sro8 JYoabsm — Trad(@ben KoeR)Tesd)
(o(Eoed Josedo Ho&)
Heseriio (FR5dswoen)

5. Beoid grl - erdy Hgdsrd §)arard

6. H5883 Dsedo - wErdy ToSAPEo éo@é%spé&%
Fol) - weOosPTEw

7. $08) - 66&edre, SoHEIre, @&;@o, Eéaéeﬁo, oo, BEAY, 8D

8. @e0sPTren — GHXD, B, (%@go)g, 265@7‘355_%, ©BITr8, @éoéé@g&o, Cﬁaﬁsoéo.
o"JWagg ée)@ege»

1. 8enrd Troren, Bghen, JEEren, Jod& o e '33653 BensS&o

2. S8a D & Bore iH K)é)rﬁaé)oéoosgps 5590 TPOEo

3. ®oEsHErPro0sPE0E® Arodorr EDTELD

IV Semester

TELUGU - IV
Classical Drama & Non - Detalil

1. #oéﬁsﬁ%ﬁm - BBDHE oBeasHen (8 Teerdo).

2. ooedd Hghen - wn D, AD
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for B.Sc.B.Ed/B.A.B.Ed., Programs Pondicherry University

Prescribed Text Books and Reference Books
Prescribed Text Books and Reference Books for the above Syllabus

| Semester

F2eé oS,
Publisher : £r%& $885%) 9-4-95, BSDHE, Hotardd, @olRes,

Il Semester

Feed TR,
Publisher : £r%® $884S), 9-4-95350¢, Hoeardd, eolEHas,

1l Semester

J2e& 8o,
Publisher : £»%& 2885]), 9-4-95, 3E0E, Hotard, eoFHas,

IV Semester

3°oé5858§ﬁo - BBDE 088D
Publisher : ss28 «0§), 32-13/2 - 39, b I85r8) QS , IwokleredBdo, Deadard - 520 010

rerddiiHhe - T 2. WD
Publisher : 9arerolls $820F &8, Depd &3S, 4-1-435, w508 Qi 3rsoeerd - 500001

Reference books :

Egrd)o - Syord Iosedoeyals, 2008, derolR HPNOA TR, TToersd

Benid ©°§J°é§ DG ?ocsgo@e» - @°n I D&Y, 2012, &89S 3°83°é§§ $%0, QaegDdeno
Senit $°%S°é§ (BBcdex, & 8even - oLy 2rerd 30§E§%’5§2, 2014, SR& (HhBesen, TrEToERS
T EBHR - 6biaird, 2008, dererolr HPROR TN, TrEToars

ePe T8 PoLPIEED ~ BBSGH DYHohErs, 2011, Dzero(s HEoh TR, TesTrerd
Ferdy 8o BE - Boif? ofsrodo, Daerol HPROR FN, TrTErs

Benit ﬁ°&°é§ BB - o e PR, 2013, Daeeroll DPhoh TR, TrETerd

Benib Ferdy SWF - €. Teicdy, 2004, $B5 HOTEE HhSeeen, BB

88 PR ?owso@e» - 2%, So(eeas0, 2017, Beord HERDTegwdo, TRSToeRR.
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for B.Sc.B.Ed/B.A.B.Ed., Programs Pondicherry University

PONDICHERRY UNIVERSITY

Part | - HINDI
(4 Semesters — Hindi-1, Hindi-11, Hindi-111 & Hindi-1V),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

I SEMESTER — PAPER-I T R -1

Il SEMESTER — PAPER - 1II T Bt — 11

III SEMESTER — PAPER — III qrHT i@t — 111

IV SEMESTER - PAPER - IV ®m™= =t — 1V

MIL_19



for B.Sc.B.Ed/B.A.B.Ed., Programs Pondicherry University

1 Semester

Paper-1 9HTH |§ré -1

RIEZRERR
o IJUITH
AT - Y=, TSR THRT9, RS Rt
o fEwatomufea

EESEL]

qATATL

ATATE : ATATE %l TILATHT, SATATE T T, ATATEH l AFIATY, ATATE 6

TRTE AT TR

TR AT STeaTaetT (FTATAAT ereaTae)

vt § qaam

FOgE | TEral & a0 : Yews ai=T
S TATSI : TUTTeh 100
STEATY (T IT+IT) 49"E2  2x7%=15%=%
AarAr=ATES v (R 3o=amE) 2891 1x15=153%
Al o (FHeT 3T 49"E2  2x 5= 10%%
TeAdT 2871 1x10 =103
TATAET 2¥"1  Ix15=15%%F
T T (TR 5893 3x 5 =153
T T (FLET) 4FH2  2x 5 =103
AT erearadit I5H"10 10x 1 =10 3%
T * fore Tgas T

o TTHTY fEwar, =t. AvaTTe f{ig, fgvat T=e Heme, arror]

o FATAGIH Toval, S, Hewx (9w, at HedT, faeeft

o T2l HET, TocAad 3T ITS AT, S, TLad dATgl, AT h THIH, TATZTATS
o IAISIA T fgrat, fadTg ey, aroft werem, faett

o IHTE T IR I, THAATH THT, TSTHAA T, fawett

o JU=E & IUFATEl 7 f9eq fAgm, FHATHRIAT Mra=eT, Aeeadt 94, fRoei
o T FH FT, T, doteg AT Hrarede, AT a, T2
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for B.Sc.B.Ed/B.A.B.Ed., Programs

II Semester

Paper-II - 9T A |§ré|- 11

CIESRELE]

HRTAY - ATHRAT

reRe[fe, AT g

grea=Te  9AT, e, sreareft, amea
A 9Tea o oTT U 9Teg
EECINEAEIREIREREEIY

AT ol U a1 &7 99 '
HErr

fEeat ¥ wfereaer

SeRfavTSI : quIT 100

FTEATY (3R IR 4792
ATATAATHE ToT (AT AIHY) 27T
THAL T (YR 791 47 F2
HETa AThIRIT 105%5
9re% 9If5(10 9T%)

T I (5 AT )

T 9157 o {oTT U 9Teq 8HTS5
9re% AT (73T, T, et aa7sad)
AL ToT (FAATRE ferf) 4792
EERR)

TEAAT F [T agaF e

2x7Y%=153%*

1x15 =153
2x5 =10 3%
5x2 =103%=*
10x Y% =53
5x1 =53=®
5x1 =53
15x1 =153
2x5 =103F
1x10 =10 3%

& et e o — TToivg YR, SISl 9ad, aTeAT
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FTAGT e [gral TR, TAEH A, Bt s wae, faeeh
TEval TET0T, Toetad ST UTS q1eM, X, g4ad dTgil, AT TH1eH, TATZTETS
AHFHTAT Tgeal ATea ST WHT THIT faa, ATt AT Tehrerd, faeett
ST AT AT AT TEIGT, Tgd TheT, ST, TTavE ATAH, TraTed Th1e, faeetr
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for B.Sc.B.Ed/B.A.B.Ed., Programs

3" Semester

Paper-111
15 fawy -

1. =X AT (TS 0T STATA, TR TR, TRATST, 7% faeet)

e HHAT — TIIFHT AT,

o I HT THTS | TATH —AT=TH TV &

o AT AEI, AN ATRY — LA g ‘famwe

o W T Y- FAT THTE f3aam

o ZTCAT 3T ATUTH — . UA.Z.AaHTT =%

o YL AT — THFE SHIILT
o HITATL & ATAIT — FRIHT ILATS

o TATHI TATHE — HIEA TThaT

o TRTE! AT — g aTertel [ g
o ITARMEIR — I, T&A [¥g [ gl

o I : HEH ¥ Ug — UL qo
2. TRt wraT e sus fRfdg &v
TSTATOT
TTYATIT
T ATIT
EER T

SRTAATSI ¢ TUTTeh 100

FTEATT (T ITT) 6F 3
ATATHATHSE =T (=T ITAT) ATT2
ST T (T2 TTT) 8 T4
el o (TRt ATuT e 3o fafaer =) 8 # &4

TEAAT F [T TgTaF e
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3 x10=30 3%
2x15=303%
4x5 =203F
4x5=203=%

T o &Y, AT T, SATCHTIH TS §F HHT e, fawett

qITET =9, THAAE fgaat, AT AIST, TATRETR

AT feea - (g &% A, St #HAree, qroft Threrd, faeet
FTHETST [Zeal, 1. SFeATeravg ATCAT, TATAAT ThTer, faeeft
AT fgeat, ey fig, Fome gfeafonr grew, faeett
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for B.Sc.B.Ed/B.A.B.Ed., Programs Pondicherry University

4th Semester

Paper-1V
CIEPATL D]

‘TS UAT - TFIT, TAHTH [E=TARIL, THTF TAT ATigcd, FHIT e, faeedt
(e Faferfea wEat / FiEaarst 12 g AT/ =TS Ud Tl T 08 SI1a)

FAT - T 5 FTg TAT I8 HE&AT |

e - U< &7 2 9T 4

ERIEIG I % HE&AT 1TF 2 TAT 4

IERIRA -TIETEHEAT 1,3, 6, 10 9T 11
ATIAre o [ - ‘IR il AL

ST T T -

GIEEICEC R - FEq

AT g o - IERICR R I

q= T - GEUEE-AE]

FATE AT (3RS & Bral # Tqa1%)

SeRfaWTSI : quTT 100

FTEATY (FTT IAT) 6HT3 3x 10=30 3%
ATATAATHE T=T (FTT IHT) 4AHT2 2x 15=303%
AL T (FTeA TUAT) SHHS 5x4 =203F
FaTE (3RS 7 fgwar) 2H T 1x20 =203
AT o foIT A+ &

o YT fEral FTax, X, SATAHTIT, TTTHEIT FhTe, fawet

o 1 % wfafafa fa, =t griver yome @, A gea afeay, s

o e fEwar wfear &t sy, =t Aay [{g, ATt TH1e, TATRarE
o AT : TG 3 AR, ST, TTAAT, FATHATTAT THTI, TATSTATE

ATATE FHAT : THFTed 3 T, T, FATTHR ATISAT, TATAAT THT9, 7% Taoat
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PONDICHERRY UNIVERSITY
Part II - ENGLISH (for 4 Semesters),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

SEMESTER-I

English-1

Text Prescribed : SUNBEAMS-1,Usha Mahadevan, Emerald Publishers, Chennai 2014.
UNIT-1 POETRY

UNIT-2 PROSE

UNIT-3 GRAMMAR (units from the text)

UNIT-4 VOCABULARY (from the text)

UNIT-5 WRITTEN COMMUNICATION (units from the text)
SEMESTER-II

Text Prescribed : SUNBEAMS —//, Shoba Rao.B, Emerald Publishers, Chennai 2015.

UNIT-1 PROSE

UNIT-2 SHORT STORIES

UNIT-3 GRAMMAR (units from the text)

UNIT-4 VOCABULARY (units from the text)

UNIT-5 WRITTEN COMMUNICATION (units from the text)
SEMESTER-III

Text Prescribed : LITERARY MUSINGS: An Anthology of prose, poetry and Drama, CUP, New Delhi 2014.

UNIT-1 PROSE

UNIT-2 POETRY

UNIT-3 DRAMA

UNIT-4 GRAMMAR & VOCABULARY (Chapters23-32, on Sentence Structure from Contemporary

English Grammar; Structure and composition by David Green, Trinity publication,2015)
UNIT-5 WRITTEN COMMUNICATION

(i) Letter writing [formal and informal]

(il) Resume writing
SEMESTER-IV
Text Prescribed : LITERARY MUSINGS: An Anthology of prose, poetry and Drama, CUP, New Delhi 2014.

UNIT-1 PROSE

UNIT-2 POETRY

UNIT-3 DRAMA

UNIT-4 GRAMMAR & VOCABULARY (Chapters 33-36, on verb patterns and structures from

Contemporary English Grammar, Structure and composition by David Green, Trinity
publication, 2015)

UNIT-5 WRITTEN COMMUNICATION
(i) Note Making

(i) Essay writing
E1









B.Sc.,B.Ed.
&
B.A.,B.Ed.

DEGREE PROGRAMME

SYLLABUS






PART Il

ENGLISH






PONDICHERRY UNIVERSITY
Part Il - ENGLISH (for 4 Semesters),

LANGUAGE COURSE FOR B.Sc.B.Ed.& B.A.B.Ed.

SEMESTER—-T

English-1

Text Prescribed : SUNBEAMS-1, Usha Mahadevan, Emerald Publishers, Chennai 2014.
UNIT-1 POETRY

UNIT-2 PROSE

UNIT-3 GRAMMAR (units from the text)

UNIT-4 VOCABULARY (from the text)

UNIT-5 WRITTEN COMMUNICATION (units from the text)

SEMESTER-IT

Text Prescribed : SUNBEAMS -II, Shoba Rao.B, Emerald Publishers, Chennai 2015.

UNIT-1 PROSE

UNIT-2 SHORT STORIES

UNIT-3 GRAMMAR (units from the text)

UNIT-4 VOCABULARY (units from the text)

UNIT-5 WRITTEN COMMUNICATION (units from the text)

SEMESTER-II1I
Text Prescribed : LITERARY MUSINGS: An Anthology of prose, poetry and Drama, CUP, New Delhi 2014.

UNIT-1 PROSE

UNIT-2 POETRY

UNIT-3 DRAMA

UNIT-4 GRAMMAR & VOCABULARY (Chapters23—-32, on Sentence Structure from Contemporary

English Grammar; Structure and composition by David Green, Trinity publication, 2015)
UNIT-5 WRITTEN COMMUNICATION

(i) Letter writing [formal and informal]

(il Resume writing
SEMESTER-TIV
Text Prescribed : LITERARY MUSINGS: An Anthology of prose, poetry and Drama, CUP, New Delhi 2014.

UNIT-1 PROSE

UNIT-2 POETRY

UNIT-3 DRAMA

UNIT-4 GRAMMAR & VOCABULARY (Chapters 33-36, on verb patterns and structures from

Contemporary English Grammar; Structure and composition by David Green, Trinity
publication, 2015)

UNIT-5 WRITTEN COMMUNICATION
[l Note Making

(il Essay writing
El
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PART III
SPECIALIZATION OF THE SUBJECTS
(MAIN)

MATHEMATICS
PHYSICS
CHEMISTRY
BOTANY
ZO0LOGY
COMPUTER SCIENCE






PART III
MATHEMATICS






Partlll - B.Sc.B.Ed - Mathematics Syllabi |

B.Sc., B.Ed.LIBERAL OPTIONS
PART.III; B.SC.B.ED.

: Pondicherry University ‘

SEM | No. CODE Sub Name of the course CCE | UE | Total
I Corel Main 1 Theory of Equations & 30 { 70 { 100
Trigonometry

Core 2 Main 2 Differential Calculus 30 70} 100
Core 3 Main 3 Analytical Geometry 3D 30 { 70 { 100
Core 4 Anci 1-1 | Physics1/Fundamentals of 30| 70 | 100
(Supportive 1) Computers

Il Core5 Main 4 Integral Calculus 30 { 70 ¢ 100
Core 6 Main 5 Ordinary DifferentialEquations | 30 | 70 | 100
Core7 Main 6 Operations Research I 30 70 ¢ 100
Core 8 Anci 1-2 | Physics1l/ Principles of 30 { 70 ¢ 100
(Supportive 2) Programming and “C”

11 Core9 Main 7 Abstract Algebra 30 { 70 { 100
Core 10 Main 8 Numerical Methods 30 70} 100
Core 11 Main 9 Operations Research Il 30 70 { 100
Core 12 Anci 2-1 | ChemistryI/Object Oriented 30 | 70 | 100
(Supportive 3) Programming

I\Y Core 13 Main 10 | Partial Differential Equations 30 { 70 ¢ 100
Core 14 Main 11 | Real Analysis 30 | 70 | 100
Core 15 Main 12 | Linear Algebra 30 { 70 1 100
Core 16 Anci 2-2 | Chemistry II/ Visual 30 { 70} 100
(Supportive 4) Programming

\' Core 17 Main 13 | Complex Analysis | 30 ; 70 { 100
Core 18 Main 14 | Real Analysis Il 30 { 70 ¢ 100

VI Core 19 Main 15 | Vector Calculus 30 ¢ 70 ¢+ 100
Core 20 Main 16 | Mathematical Statistics | 30 1 70§ 100

VII | Core21 Main 17 | Mathematical Statistics II 30 70} 100

VIII | Core 22 Main 18 | Complex Analysis Il 30 { 70| 100

*note: Stream for Supportive Papers should be chosen in the first semester, same stream should be

chosen in the successive semesters

Stream A: Science related papers (Physics I, Il and Chemistry I, 1) or

Stream B: Computer related papers

M2




B.SC., B.ED. MATHEMATICSTABLE OF CONTENTS

SEMESTER |

CORE 1: THEORY OF EQUATIONS & TRIGONOIMETRY ....cccocuitiiinniiiissnneniisnneiissnneissssneeissssnesiesssmessssssesssssssesssssesssssssesssssssesssssssens 3
CORE 2: DIFFERENTIAL CALCULUS ......ccotiiiiinttiiiiiiiiinnniieetiisssensssessssssssnssssssssssssssssssssssssssssssssassssssssssssssasssssssssssnnsasssssssssssnnnnes 4
CORE 3:ANALYTICAL GEOMETRY 3D ....cciiiiiiiiunniiieniiiciiisnnnniesiiiisisssnseeesissssssssssesesissssssssssssessssssssssssassssssssssssssasessssssssssssasessssssssssnsses 5
CORE 4: (SUPPORTIVE 1) PHYSICS L..coroutiiieeiiiueiisieiieeiieeissseissstsisseessssessstsssssessssesossesesssssssssssssesessesesssessssssossesessesessssssssesensesennns 6
OR: FUNDAMENTALS OF COMPUTER SCIENCE .....coiiuiiiiiiiiiiiiiic ettt aa s s s saa e ans 8
SEMESTER I

CORE 5: INTEGRAL CALCULUS.......uuuttiiitiiiiiiinnnniteesiiiiissssmseesississssssssessssssssssssssssssssssssssssssssssssssssssssssesssssssssssssassssssssssssssssessssssssns 10
CORE 6: ORDINARY DIFFERENTIAL EQUATIONS .....coociiiiumnieeriiiisssnnnnneeniiisssssssnseesisssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssns 11
CORE 7: OPERATIONS RESEARCH Lu...ccciiiiiiiiiiiiiiiiiiiiiiiiniiieeiiiiiinnniieeeiiiisssssmeeesiisssssssseesiissssssssssesssssssssssssssssssssssssssssssssssssssss 12
CORE 8: (SUPPORTIVE 2) PHYSICS ll.....uueiiieiiiiueiiiueiiieeiseeiiseisssesssseessssesessesssssessssesossesessessssssssssesossesessssessssssssesessesesassasssessnsesenns 13
OR: PRINCIPLES OF PROGRAMMING AND C.....ooiiiiiiiiiiiiiiiiciie ettt s s bbb s b e s ae e s ba e s bn e 14
SEMESTER 1lI

CORE 9: ABSTRACT ALGEBRA ...ttt inneeiiies s asesses s sasssss s s s sssssssansssesssssssssssnsssessessssssnnnneesssssssssnnnnenesssssssnnn 16
CORE 10: NUMERICAL IMETHODS .....cccittiiiiiiinnniiieiiiiiiisnnmneesiiiisssmmmmeeesisissssssssesiessssssssssssssssssssssssssesssssssssssssssssssssssssssssasssssssssss 17
CORE 11: OPERATIONS RESEARCH Il.....ccciiiiiiiiiiiiiiiiiiinniiiiiiiiiiiinnnieeeiiiisisssssmeeesiisssssssseessssssssssssssessssssssssssssesssssssssssssssssssssssnns 18
CORE 12: (SUPPORTIVE 3) CHEMISTRY [ c..uueiiiuiiiiuiiiiiiiieiiieeiisteissesisesssstsssstsssss s sesse s ssesesatsssssssssesessssassssssssesossesesassasssesssnesnne 19
OR: OBJECT ORIENTED PROGRAMMING.......cuiiiiiiiiiiiiiiiiiiiiiic ittt saa e s s bb e s st e e s saaa e e s sbbe e e e sbaeessanes 20
SEMESTER IV

CORE 13: PARTIAL DIFFERENTIAL EQUATIONS .......coocciimtiiiiiiiicsnneiiieeninssasssissesissssssssssssessssssssssssssessssssssssssssesssssssssssssssssssssssnns 21
CORE 14: REAL ANALYSIS L..cceiiiiiiiinniiiiiiiiiiueniiiieniiisssssissesissssssssssssssisssssssssssssissssssssssseessisssssssssssessissssssssseesssssssssssssasessssssssns 22
CORE 15: LINEAR ALGEBRA ........oeeeiiiiinincniiiinsiineesiiss s saassss s s s s sasss s s s e s ss s s s saas s s s s s e s s s s s anan s s e s ses s ssannnnnesssssssssnnnnnnensssssann 23
CORE 16: (SUPPORTIVE 4) CHEMISTRY Il...ccciiuiiiieiiisiiiiieiineiissneissneissseiessessssnessssessssesessssssssessansssssesessssesssessanesessesessssesssessanesonne 24
OR: VISUAL PROGRAMIMING ....outiiiiiiiiiiitiieiti e b e s s b s s b e s s b e s b b e s st e s e b e e s bessabeeents 26
SEMESTER V

CORE 17: COMPLEX ANALYSIS ©...cuuueiiiiiiiiiiiiieiiiieniiicsssiinesiissssasssssssisssssssssssssesissssssssssssesissssssssssssessssssssssssssesssssssssssssssensssssssns 27
CORE 18: REAL ANALYSIS ll...cciiiiiiiniiiiiiiiniiiniiiieiiiscssssiesssissssssssssssessssssssssssssesissssssssssssessssssssssssssessasssssssssssessssssssssnsnsnenssssssnns 28
SEMESTER VI

CORE 19: VECTOR CALCULUS.......cuutiiiiiiiiiicieiiiiiesiiicssassissesissssssssssssssissssssssssssesssssssssssssssssssssssssssssessssssssssssssesssssssssssssssensssssssns 29
CORE 20: MATHEMATICAL STATISTICS L..coccuieeiiiiiiiiiciiniiiiisiinccsessieeesissssssssssssesisssssssssssesissssssssssssessssssssssssssesssssssssssssssessssssssns 30
SEMESTER VII

CORE 21: MATHEMATICAL STATISTICS Hl...uueuueeiiiiiiiiiiciiiiiiiiinnccseeiiiseninsssssssissesissssssssssssessssssssssssssessssssssssssssesssssssssnsssssenssssssnns 31
SEMESTER VIII

CORE 22: COMPLEX ANALYSIS Il...cuueiiiiiiiiiiiiiniiiiiiiiiiesiiieisiisssssssiessiisissssssmesesissssssssssesisssssssssssessisssssssssssesssssssssssssssesssssssnns 32

M1



SEMESTER |

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 1: THEORY OF EQUATIONS & TRIGONOMETRY

Relations between the roots and the coefficients of a general polynomial
equations in one variable — Transformation of equations — Descarte’s rule of
UNIT I signs.
Solution of cubic equations :Cardon's Method - Trigonometrical method—
UNIT Il Horner’s Method, Bi-quadraticequation — Ferrarimethod.
De Moivre’stheoremanditsapplications —Direct and Inversecircular and
UNIT I hyperbolic functions.
Logarithmofacomplexquantity- Expansionof Trigonometricalfunctions.
UNIT IV
Gregory's series- Summation of series.
UNIT V
1. Algebra Volume-1, T.K. Manicavachagom Pillay , T.Natarajan and
. K.S. Ganapathy,. Viswanathan (Printers & Publishers) Pvt. Lid, (1999)
Prescribed
Tt(?Xt(Spr'f); 2. Trigonometry, S. Narayanan and T.K. Manicavachagom Pillai,
sections clearly) S. Viswanathan (Printers & Publishers) Pvt. Ltd, (1997)
1. Plane Trigonometry-Part-1&!1(6"™ Edition), S.L.Loney, Arihant
Recommended Publications, 2016.
books
http://ndL.iitkgp.ac.in
e-Learning | http://ocw.mit.edu
Source http://mathforum.org
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SEMESTER |

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 2: DIFFERENTIAL CALCULUS

n" derivative — Standard results — Trigonometrical
UNIT | transformation — Formation of equations involving
derivatives — Leibnitz formula.
Total differential coefficients — Euler’s theorem - Partialderivatives of
a function of two functions -Equations of
UNIT Il tangent and normal - Taylor expansions of single and doublevariables.
Maxima and Minima of two variables — Lagrange’s method of
undetermined multipliers - Angle of intersection of curves
UNIT 1 — Sub tangent and Sub Normal. -
Angle between the radius vector and tangent — Angle between the
intersection of two curves — Polar sub tangent and sub normal.
UNIT IV
Circle, radius and centre of curvature — Cartesian formula forradius of
UNIT V curvature — envelope.
Calculus Volume — 1, T. K. Manickavachagom Pillai, Printers and
Publishers (May1992 Edition)
. Unit1l : Chapter 3
Text(zrgz?fggzgtions Unit 2: Chapter 8
I?:Iearl ) Unit3 : Chapter 8,9
y Unit4 : Chapter 9
Unit5 : Chapter 10 (Section 1)
1. Calculus(2" Edition), Lipman Bers and Frank Karal, Holt
McDougal, 1976.
Reference books 2. Thomas’ Calculus 12" Edition, George B.Thomas, Maurice D.Weir
and Joel Hass, Pearson Education, 2015.
http://nd.iitkgp.ac.in
e-Learning Source | http://ocw.mit.edu
http://mathforum.org
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CORE 3:ANALYTICAL GEOMETRY 3D

UNIT I Angle between 2 lines-projections-direction cosines-relation betweenthe
direction cosines of a straight line-the projection of the linejoining P(X1,y1,21) and
Q(X2,¥2,22) on any line with d.c.’sl,m,n.-

direction cosines of any line joining 2 points-angle between the lines whose
direction cosines are (l1,m1,n1) and (I2,m2,ny).

UNIT I General equation, angle between two planes, length of perpendicular from a given
point to a plane, equations of the plane bisecting the angle between two planes.

UNIT 1 Symmetrical form, line through two points , reduction of unsymmetricalform to the
symmetrical form - condition for a line to lie on a plane - plane through a line -
condition for the two lines to be coplanar (Cartesian form) - equation of the plane
containing two lines - To find

the shortest distance between two skew lines - equation of theshortestDistance in
Cartesian.

UNIT IV Equation of a sphere with given centre and radius - general equationof a sphere
- diameter form - and circular section.

UNIT V Equation of a Cone with its vertex at the origin - equation of a quadraticcone with
given vertex and given guiding curve - necessary condition for general equation
of second degree to represent a cone - circular cone - equation of circular cone
with given vertex - axis and

semi vertical angle.

Prescribed 1. A Text Book of Analytical Geometry of Three dimensions by
Text(specify T.K.Manickavachagom Pillai and T.NatarajanS. Viswanathan Printers
sections 8r. Publishers) — (2008)
clearly)

Reference | 1. Text Book of Analytic Geometry -2D, P. DuraiPandian,
books EMERALD Publishers (1968)
2.Simplified Course in Solid Geometry(3D) by H.K.Dasse, H.C.Saxena,
M.D.Raisinghania — S.Chand& Company
e-Learning http://ndl.iitkgp.ac.in

Source http://ocw.mit.edu
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CORE 4: (SUPPORTIVE 1) PHYSICS |

UNIT-I: Moment of inertia — radius of gyration - parallel and perpendicular axis theorem, calculation
of moment of inertia of (a) ring (b) disc (c) hollow and solid spheres. Angular momentum, torque
and the relation between them. Simple harmonic motion, equation of SHM, composition of two SHM
at right angles, Lissajous figures.

UNIT-11: Young’s modulus — bulk modulus — rigidity modulus and Poisson’s ratio — derivation
of the expression for bending moment of a beam in terms of it curvature of neutral axis — determination
of Young’s modulus of a rectangular bar — non — uniform bending — pin and microscope method-
with theory (mathematical derivation) —expression for couple per unit twist-determination of rigidity
modulus — torsion pendulum.

UNIT-I11: Surface tension and surface energy — interfacial surface tension-experimental
determination of surface tension by drop weight method-variation of surface tension with
temperature — Jaeger’s method — streamline and turbulent motion- equation of continuity.

UNIT -1V: Newton’s law of cooling — determination of specific heat of liquid-Barton’s cooling
correction in calorimetric experiments — specific heat capacity of gases — ratio of specific heat
capacities

— determination of the ratio of specific heats of gases — Clement and Desormes method. Coefficient
of thermal conductivity of a bad conductor - Lee’s disc method-determinationof thermal conductivity
by Forbe’s method. Blackbody radiation-Stefan’s law — determination of Stefan’s constant — second
law of thermodynamics —Carnot cycle — indicator diagram — derivation of efficiency-Kelvin
temperature scale.

UNIT - V: Interference — method of producing coherent sources - Fresnel’s biprism — Newton’s
rings through transmission and reflection - Interferometers - Michelson’s Interferometer —
wavelength determination - Jamin’srefractometer. Diffraction - Fresnel’s diffraction — Fraunhoffer
diffraction — half period zones-rectilinear propagation of light — diffraction at a straight edge.
Polarization — optical activity-specific rotator power — Polarimeter — Lawrence half shade -
determination of specific rotator power-double refraction — optic axis.

TEXTBOOKS:

1. Dr.Sabesan and others,ATextbook of Allied Physics Vol-land Vol-II

2. Ponnusamy and others, AncillaryPhysics.

3. Kamalakannan and others, Ancillary Physics.

REFERENCE BOOKS

1. Halliday, Resnik & Walker, Fundamentals of Physics, 5 Ed.(Asian Books Pvt. Ltd., New Delhi)
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PHYSICS | - PRACTICALS

Choose any 7 experiments from the list given below for each semester without overlap

LIST OF EXPERIMENTS:

© oo N Wb PR

O e e N N e o =
© © N U~WDNDPREO

Young’s modulus-Non-Uniform bending-Pin& Microscope

Rigidity modulus-Torsional oscillations without masses.

Comparison of coefficient of viscosity.

Surface tension of a liquid and interfacial surface tension by drop weightmethod.
Spectrometer —Refractive index of a liquid- Hollow prism.

Spectrometer -Grating-N determination by normal incidence method.
Spectrometer -Grating-wavelength determination by minimum deviationmethod.
Newton’s Rings.

Thermal conductivity of a bad conductor - Lee’s disc method

Post office box- laws of resistance and specific resistance.

. Melde’s apparatus-Determination of frequency.

Meter Bridge - Temperature coefficient of the material of a coil of wire
Potentiometer — calibration of low range voltmeter (0 -1.5V).

Potentiometer - calibration of ammeter (0-1.5 amps).

Figure of merit of a periodic moving coil galvanometer.

Field along the axis of the circular coil carrying current- Determination of BH.
Newton’s law of cooling and specific heat determination

Frequency measurement by forming Lissajous figures

Study of Half wave rectifier.

. Transistor characteristics-CE mode- only transfer characteristics.

TEXTBOOKS:
1. Ouseph and V.Srinivasan, Practical Physics- Part-1 &II.

REFERENCE BOOKS
1. Mathchan Lazarus and others-Practical Physics.
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CORE 4: (SUPPORTIVE 1) FUNDAMENTALS OF COMPUTER SCIENCE

UNIT I

Introduction of computers- Generations of Modern computers Classification of digital
Computer. Memory Units: RAM, ROM, PROM, EPROM, and EEPROM Auxiliary Storage
Devices: Magnetic storage devices-Floppy Diskettes, Hard disks, Removable Hard disks, Magnetic
Tapes, Optical Storage-CD-ROM.

UNIT I

Input Devices: Keyboard, Mouse, Track ball, Joystick, Scanner, Digital Camera, MICR, OCR,
Barcode Reader, Touch Screen, Light Pen. Output Devices: Monitor, Printer, Plotter, Sound
Card and Speaker.

UNIT I

Programming Languages; Machine Language, Assembly Language, High Level Language,
Types of High-Level Language - Introduction to Software Development: Defining the
Problem, Program Design, Coding, Testing, Documenting, and maintaining the program.
UNIT IV

Introduction to C- Character set, Tokens, Identifiers and keywords. Data type, Declarations,
Expressions, statements and symbolic constants, Input-Output: getchar, putchar, scanf, printf,
gets, puts, Pre-processor commands, #include, define, preparing and running a complete C
program.

UNITV

Operators and expressions: Arithmetic, Unary, Logical, bit-wise, assignments and conditional
operator, comma operator , Library functions. Control statements: While, do, for statement,
jump in loops, nested loops, if-else, switch, break, continue and goto

statements.

TEXT BOOK
1.Alexis Leon and Mathews Leon, Introduction to Computers , Leon TECHWorld, 1999.
2.E. Balagurusamy, Programming In ANSI C, Tata McGraw Hill , 2004

REFERENCE

1.Peter Norton, Introduction to Computers , Second edition, Tata McGraw Hill Publications
1998.

2.Byron S. Gottfried, Programming with C, Schaum s Outline Series, TMH ,2 Edition 1998.
3. Kris A. Jamsa , Programming in C, Galgotia Publications PVT.Ltd. (1988).

4.Kernighan, B.W..,and Ritchie, D.M.., The C Programming Language Prentice Hall of India,
1989.
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PRACTICAL - COMPUTER PRACTICE LAB
MS-WORD
. Text Manipulations and Text Formatting
. Usage of Bookmarks, Footnotes, Columns & Hyperlink
. Usage of Header, Footer, Bulleting and Numbering & Borders and Shading
. Usage of Tables - Sorting & Formatting
. Usage of Spell Check, Find and replace
. Picture insertion and alignment
. Creation of documents using templates
. Mail Merge, Envelopes and Labels
MS-EXCEL
9. Cell Editing and Formatting
10. Usage of Formulae and Built-in functions
11. Data Sorting, filter, form, subtotal, validation, Goal seek
12. Inserting Clip arts, objects, pictures and Data Filter, Validation, Subtotals
13. Usage of auditing, comments
14. Graph
15. Usage of Auto Formatting, Conditional Formatting & Style
MS - POWER POINT
16. Inserting New slides, text box, object, charts, tables, pictures, movies and sound
17. Slide layout, Colour Scheme, Background and Design template
18. Preparation of organizational charts
19. Preset and custom animation, action buttons and settings, Slide Transitions and
animations, view show, slide sorter view
20. Presentation using Wizards
21. Usage of Design templates
Introduction to C- PROGRAMMING
22. Check for Biggest Number ,Prime Number, Armstrong number,
23. Fibonacci Series

24. Summation of the series: Sin (x) , Cos(x), Exp(x)

ONO OIS WN P
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CORE 5: INTEGRAL CALCULUS

UNIT I Integration of rational algebraic functions — Integration of irrational algebraic
functions - Properties of definite integrals
UNIT II Integration by parts — Bernoulli’s formula — Reduction formulae
UNIT I Evaluation of double integral — Changing of order of integration
- Double integral in Polar co-ordinates — Triple integral
UNIT IV Jacobian — Change of variables in the case of two variable andthree variables
— Transformation from Cartesian to polar co-
ordinate - Transformation from Cartesian to spherical co-ordinates
UNITV Properties — relation between Beta and Gamma functions -
Recurrence formula
Prescribed Calculus Volume Il , S.Narayanan and T.K. Manickavasagam Pillai (2008)
Text(specify Unitl : Chapter1:7.3,7.4,75,8, 11

sections clearly)

Unit Il : Chapter 1: 12,13,

Unit Ill: Chapter5:2.1,2.2,3.1,4

Unit IV : Chapter 6: 1.1, 1.2, 2.1,2.2,2.3,2.4
Unitv: Chapter 7: 2.1,2.2,2.3,3,4,5

Reference books

1. Integral Calculus, N. P. Bali, Laxmi Publications, Delhi, (1991)

2. 2. Calculus(2" Edition), Lipman Bers and Frank Karal, Holt
McDougal, 1976.

3. Thomas’ Calculus 12" Edition, George B.Thomas, Maurice D.Weir and
Joel Hass, Pearson Education, 2015.

e-Learning
Source
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CORE 06: ORDINARY DIFFERENTIAL EQUATIONS

Exact differential equations — Equations of the First, but of higher degree —
UNIT I Equations solvable for dy/dx, solvable for y, solvable for x,Clairaut’s form

Linear Differential equations with constant co-efficients - Linear
UNIT I differential equations with variable coefficients.

Method of Variation of parameters — Simultaneous Lineardifferential equations

UNIT I with constant coefficients
Laplace transform — basic properties — transforms of derivatives andintegrals
UNIT IV functions — derivatives and integrals of transforms —
transforms of step function — and impulse functions — transforms ofperiodic
functions

Inverse Laplace transforms — convolution theorem — initial and final
UNIT V value theorem — solution of linear ODE of second order withconstant
coefficients using Laplace transform.

Prescribed 1. Calculus Ill S.Narayanan and T.K. Manicavachagom Pillay , for Units
Text(specify I,I and 111
sections 2. Engineering Mathematics - Il by Dr. M.B.K. Moorthy for Unit IV and
clearly) UnitV

1. Introductory course in Differential equations , D.A.Murray, Orient
Reference Longman (1967)
Books 2. Advance Engineering Mathematics , Erwin Kreyzsig, Wiley India

Edition (2010)
3. Engineering Mathematics , M.K.Venkataraman, National Publications ,
Chennai (2009)

4. Boyce and Di Prima, Differential Equations and Boundary Value Problems,

Wiley, 10" edition 2012
e-Learning http://ndL.iitkgp.ac.in
Source http://ocw.mit.edu

http://mathforum.org
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CORE 07: OPERATIONS RESEARCH |

UNIT I Mathematical formulation of LPP — Graphical Solution of LPP —Definition
of LPP — Canonical and Standard forms of LPP —Ordinary Simplex Method to
solve LPP (Method and problems only) — Uses of Artificial variables Method
(Big — M Method) - Two
Phase Method

UNIT 11 Duality in LPP — Conversion of Primal to Dual — Duality and
Simplex Method (Method and problems only) — Dual SimplexMethod

UNIT I General Transportation Problems — Finding IBFS for TransportationProblems —
North-West corner Method — Least Cost Method — Vogel’s approximation
Method — Test for Optimality — Degeneracy in Transportation Problems —
MODI Method —

Unbalanced Transportation Problems

UNIT IV Mathematical formulation of Assignment Problems — AssignmentMethod —
Travelling Salesman Problems

UNIT V Two person zero sum game — MAXIMIN — MINIMAX Principle — Saddle
Point — Games without Saddle Point — Graphical solutions of 2 x nand m x 2
games — Dominance Property — General
solution of m x n games by LPP

Prescribed | Operations Research by KantiSwarup , P.K.Gupta and Man Mohan

Text(specify | (2006)

sections Unit I:Chapter 2: Sections 2.1 — 2.3, Chapter 3: Sections 3.1 — 3.5

clearly) Chapter 4: Sections 4.1 —4.4
Unit 2: Chapter 5 : Sections 5.1 —5.7,5.9
Unit3: Chapter 10: Sections 10.1 — 10.14
Unit 4:Chapter 11: Sections 11.1 — 11.6
Unit 5: Chapter 17: Sections 17.1 - 17.10

Reference 1. Resource Management Techniques(Operations Research) by V.

Books Sundaresan, K. S. Ganapathy Subramanian, K. Ganesan — A. R.

Publications
2. Operations Research: An Introduction, 9" edition, Hamdy A.Taha,
Pearson, 2010
e-Learning | http://ndl.iitkgp.ac.in
Source http://ocw.mit.edu

http://mathforum.org
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CORE 8: (SUPPORTIVE 2) PHYSICS 11

UNIT-I: Ultrasonics — magneto-striction — piezo electric methods — properties of ultrasonic waves
and applications.

UNIT -11:Gauss’s law with proof — Electric intensity and potential due to a uniformly charged hollow
conductor at a point outside, on the surface and inside a spherical conductor — capacity of a parallel
plate condenser with and without a dielectric slab - capacity of a spherical conductor-Biot &
Savart’s law — field along the axis of a circular coil carrying current — force on current carrying
conductor placed in a magnetic field — theory of moving coil galvanometer.

UNIT -111: Magnetic properties of materials — relation between — the three magnetic vectors
— susceptibility and permeability - para, dia and ferromagnetism (qualitative ideas) — magnetic
hysteresis — superconductivity — persistent current and Meissner Effect.

UNIT-1V: Breakdown of classical mechanics — photo electric effect — Compton effect -
Davison- Germer experiment - Matter waves-wave pockets -de Broglie ideas- Heisenberg
uncertainty principle. Radio active isotopes (production and uses) — particle accelerator — linear
accelerator — particle detectors — Wilson cloud chamber — Scintillation counter — nuclear models —
Liquid drop model-Fission and Fusion reaction- nuclearreactors.

UNIT-V: Rectifiers & filters (qualitative ideas) — Transistor characteristics — transistor as a RC
coupled amplifier — frequency response (without derivation) — band width — basic principles of an
oscillator-Hartley oscillator — working (without derivation) — elementary ideas about modulation —
elementary ideas about TV transmission and reception.

TEXTBOOKS:

1. Dr.Sabesan and others, A Textbook of Allied Physics-Vol-I and Vol-II.
2. Ponnusamy and others, Ancillary Physics.
3. Kamaiakannan and others, AncillaryPhysics.

REFERENCEBOOKS
1. Halliday, Resnik, Walker, Fundamentals of Physics, 5thEd. (Asian Books Pvt. Ltd., New Delhi)

PHYSICS 11 - PRACTICALS

Ref: Physics Practical |
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CORE 8: (SUPPORTIVE 2) PRINCIPLES OF PROGRAMMING AND C

UNIT I

Introduction to Programming Algorithms, Flowchart, Source Program, Object Program,
Compilers, Interpreters, Assemblers, Modular Programming: Structured Programming, Top-
down approach.

UNIT I

Arrays: Defining and processing. One dimensional arrays- Two dimensional arrays. Initializing
One and Two dimensional arrays- Multi dimensional arrays. Character Arrays and Strings-
Introduction. Declaring and initializing String variables Comparison of Two Strings String -
handling functions, Table of Strings

UNIT I

Functions: Defining and accessing: Passing arguments, Function prototypes, Function calls-
Categories of functions- Nesting of functions- Recursion. Use of library functions, Scope,
Visibility and Lifetime of variables.

UNIT IV

Structure: Defining and processing. Structure initialization Operations on individual members
Arrays of structures Arrays within Structures, Structures and Functions- Passing to a function,
Union.

UNIT V

Pointers: Declarations and initialization of pointer variables, Accessing pointer variables,
Passing to a function. Operations on pointers, pointer and arrays. Array of pointers, Pointer to
Functions. Data Files: Open, close, create, process unformatted data files.

TEXT BOOK

1.E.Balagurusamy, Programming in ANSC C, Tata McGraw Hill, 2004

2. Byron S. Gottfried, Programming with C , Schaum s Outline Series, TMH ,2~ Edition
1998.

REFERENCE

1. Kris A. Jamsa , Programming in C , Galgotia Publications PVT.Ltd. (1988)

2. Kernighan, B.W..,and Ritchie, D.M.., The C Programming Language Prentice Hall of
India, 1989.
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PRACTICAL - PROGRAMMING IN C
1. Array Operations
2. String Manipulations
a. Counting number of vowels, consonants, words, white spaces in a string
b. Reversing a string and check for palindrome
c. Finding the number of occurrences of a sub string in a given string
d. Sub string replacing and removal
3. Using Functions
4. Recursion
a. Factorial
b. Reversing a string
c. Fibonacci Sequence
5. Matrix Manipulations using functions and Case structure
a. Addition & Subtraction
b. Multiplication
c. Transpose
d. Check if the given matrix is a Magic square
6. Searching
7. Sorting
8. Structures
9. Pointers
10. File
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CORE 9: ABSTRACT ALGEBRA

UNIT I Definition of Group - examples of groups - Some preliminarylemmas -
Subgroups.
UNIT I A counting principle - Normal subgroups and Quotient Groups —
Homomorphisms.
UNIT 111 Automorphisms - Cayley's theorem - Permutation groups.
UNIT IV Definition of Ring- examples of a rings - Some special classes ofrings -
Homomorphisms — Ideals and quotients rings.
UNITV More ideals and quotients rings -The field of quotients of anintegral
domain.
Prescribed I.N. Herstein, Topics in Algebra (Second Edition),John Wiley& Sons (2003)
Text(specify Unit | : Sections 2.1 to 2.4
sections Unit 11 : Sections 2.5 to 2.7(except applications 1 & 2 of 2.7)
clearly) Unit I11: Sections 2.8 to 2.10
Unit IV: Sections 3.1t0 3.3
Unit V : Sections 3.4,3.6
Reference 1. AFirst course in Algebra by J. B. Fraleigh,Addison Wesley.
Books 2. Modern Algebra by M.L. Santiago, (TMG)
3. Abstract Algebra(3™ Edition), I.N.Herstein, John Wiley, 1996.
e-Learning http://ndl.iitkgp.ac.in
Source http://ocw.mit.edu
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CORE 10: NUMERICAL METHODS

UNIT I Numerical solution of algebraic and transcendental equations — Bolzano’s
bisection method - Successive approximation method
— Regula falsi method — Newton-Raphson method.

UNIT I Numerical solution of simultaneous linear algebraic equations — Gauss
elimination method - Gauss Jordan elimination method — Gauss Seidel
iteration method.

UNIT I Finite difference operator - Interpolation — Newton-Gregory forward and
backward interpolation — Newton’s divided difference formula -
Lagrange’s interpolation formula for unevenintervals — Gauss interpolation
formula — Numerical
differentiation — Numerical Integration — Trapezoidal rule — Simpson’s
1/3" rule.

UNIT IV Numerical solutions of Ordinary differential equations of first and second
order — Simultaneous equations — Taylor series method —Picard’s method.

UNIT V Euler’s method — Improved Euler’s Method - Modified Euler’s Method —
Runge-Kutta method of second and fourth order — Milne’s predictor
corrector method.

Prescribed Numerical Method in Science and Engineering, M.K.Venkataraman,

Text(specify National Publication Co, Chennai(2001)

sections Unit 1: Chapter 3 and 4

clearly) Unit 2: Chapter 5
Unit 3: Chapter 6 and 9
Unit 4: Chapter 11 (Relevant portions)

Unit 5: Chapter1l (Relevant portions)

Reference Computer oriented Numerical Methods by V. Rajaram — PHI(P) Ltd.

Books

e-Learning http://ndl.iitkgp.ac.in

Source http://ocw.mit.edu
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CORE 11: OPERATIONS RESEARCH 11

UNIT I Network and Basic Components — Logical sequence — Rules for Network
Construction — Critical Path Analysis — Probability Considerations in PERT
— Difference between PERT and CPM

UNIT I Deterministic inventory Models

1. Uniform rate of demand infinite rate of production, no shortage

2. Uniform rate of demand, Finite rate of replenishment , no shortages

3. Uniform rate of demand, instantaneous Production with shortages

4. Uniform rate of demand, instantaneous Production with shortages
and fixed time

UNIT I Queueing Systems — Elements of Queueing systems — Characteristics of
queueing Systems — Distribution of Arrivals — Distribution of Inter arrival
time — Classification of queueing Models — Deriving Steady state
Probabilities for M/M/1 queueing systems - System Measures - Little
formula - Deriving Steady state Probabilities for M/M/1 queueing systems
with finite capacity - System Measures — Related Problems.

UNIT IV Multi server queueing Model - Deriving Steady state Probabilities for
M/M/c queueing system - System Measures — Deriving Steady state
Probabilities for M/M/c queueing system with finite capacity - System
Measures — Related Problems.

UNIT V Methodology of Simulation — Event type simulation — Generation of
random numbers — Monte — Carlo Simulation on Inventory Problems -
simulation of Queueing Systems.

Prescribed Operations Research by KantiSwarup , P.K.Gupta and Man Mohan
Text(specify (2006)

sections Unit 1: Chapter 21: Sections 21.1 —21.7

clearly) Unit 2: Chapter 19 : Sections 19.1 — 19.7

Unit3: Chapter 20: Sections 20.1 —20.8
Unit 4: Chapter 20: Sections 20.8
Unit 5: Chapter 23: Sections 23.1 —23.9

Reference 1. Resource Management Techniques(Operations Research) by V.
Books Sundaresan, K. S. Ganapathy Subramanian, K. Ganesan — A. R.
Publications

2. Operations Research: An Introduction, 9™ edition, Hamdy A.Taha,
Pearson, 2010

e-Learning http://ndl.iitkgp.ac.in

Source http://ocw.mit.edu
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CORE 12: (SUPPORTIVE 3) CHEMISTRY |

Unit 1
Intermolecular forces - Vanderwall and London forces. Liquid state theory and properties of

liquids, liquid-crystal formation and applications. Solid state- forces in solids- covalent, ionic,
metallic, and Vanderwall’s, Lattice energy.

Unit 2

Theory of semi-conductors and its application. Bond properties- types of hybridization, bond
length, bond order, bond strength. Resonance energy- resonance strength of multiple bonded
species Carbon Monoxide, Nitrous Oxide, phenol, benzaldehyde, aniline.

Unit 3

Covalent bond- Orbital Overlap- hybridization, geometry of organic molecules- methane,
ethylene, acetylene, benzene. Electron displacement effects, inductive, resonance,
hyperconjugative and steric effects-their effect on properties of compounds. Stereoisomerism-
Optical isomerism-optical activity, lactic acid, tartaric acid, racemization, resolution.

Unit 4:

Aromatic compounds-electrophilic substitution in benzene, mechanism of nitration,
halogenation, Alkylation and Acylation. Preparation, properties and uses of Naphthalene,
Furan, Thiophene, Pyrrole, Pyridine, Chloroform and Carbon Tetrachloride.

Unitb:

Keto-enoltautomerism. Geometric isomerization, maleic acid and fumaric acid. Rotation
around single bond proffered rations, conformers of ethane, propane, n- butane and
cyclohexane. Axial and equatorial bonds.

Text books:

1. P. W. Atkins Physical Chemistry, 6thed, 1998.

2. Wade, L.G. Organic Chemistry, Pearson Education, 5thed, 2003.
3. M. Ladd. Introduction to Physical Chemistry, Cambridge, 1998.

CHEMISTRY | PRACTICALS

Estimation of sodium hydroxide using sodium carbonate standard.

Estimation of hydrochloric acid using oxalic acid standard.

Estimation of borax using sodium carbonate standard.

Estimation of ferrous sulphate using Mohrs salt standard.

Estimation of oxalic acid using ferrous sulphate standard.

Preparation of the following inorganic compounds: ferrous ammonium sulphate,

manganous sulphate, sodium thiosulphate.

o0 hs wh e
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CORE 12: (SUPPORTIVE 3) OBJECT ORIENTED PROGRAMMING

UNIT I

Introduction to Object Oriented Programming (OOP ),C++ programming basic, Loops and
decisions: Relational operators, loops, decision, logical operators, precedence.

UNIT I

Structures, enumerated data types. Function: simple functions, passing argument to functions,
returning values from functions, reference arguments, overloaded functions, inline functions,
variable and storage classes.

UNIT 1

Obijects and classes: Classes and Objects, Specifying the class, using the class, constructors,
destructors, object as function arguments, returning object from function. Arrays: Arrays
fundamentals, Array a Class member data, Array of objects, Strings. Operator overloading:
unary operator, overloading binary operators, Data conversion.

UNIT IV

Inheritance: Derived Base class, derived class constructors, overloading member functions,
class hierarchies, public and private inheritance, levels of inheritance multiple inheritance.
Pointers: Address and pointers, pointers and arrays, pointers and functions, pointers and strings,
Memory management, pointer to objects.

UNIT V

Virtual functions and other functions: Virtual functions, Friend functions, Static functions, this
pointer. Files and Stream: String 1/0, Object 1/0 with multiple objects, file pointer, disk 1/0
with member functions.

TEXT BOOK
1. Robert Lafore , Object Oriented Programming C++ , Galgotia Pub.

REFERENCE
1. Stephen Parta , C++ Primer Plus , Galgotia Pub.
2. E.Balagurusamy, Object Oriented Programming with C++

OOPS LAB

. Simple functions & Inline functions

. Function overloading & Operator Overloading

. Usage of classes and Objects

. Constructors and Destructors

. Inheritance & Multiple Inheritance

. Pointers

. Virtual Functions, Friend functions, this pointer and Static functions
. Files

ONO OIS WN P
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SEMESTER IV

Partlll - B.Sc.B.Ed - Mathematics Syllabi |

| Pondicherry University |

CORE 13: PARTIAL DIFFERENTIAL EQUATIONS

Formation of Partial differential equations — by elimination of arbitrary constants

UNIT I — by elimination of arbitrary functions — Singularintegral — General integral.

Standard types of first order equations — Standard 1,2,3,4 -Equations reducible
UNIT I to standard forms.

Lagrange’s equations - Charpit’s Method.
UNIT I

Linear Partial Differential equation of Second and higher order withconstant
UNIT IV coefficients.

One dimensional wave equations, heat equation, Laplace equation —Simple
UNIT V problems.
Prescribed S.Narayanan and T.K. ManicavachagomPillay , Calculus I11
Text(specify Unit 1, 2, 3 : Chapter 4
sections
clearly) Transforms and Partial differential equations by Dr. A. Singaravelu

Unit 4 : Chapter 3

Unit 5 : Chapter 4

1. Introductory course in Differential equations, D.A.Murray, Orient
Reference Longman (1967)
Books 2. Advance Engineering Mathematics , Erwin Kreyzsig, Wiley India
Edition (2010)
3. Engineering Mathematics , M.K.Venkataraman, National Publications ,
Chennai (2009)

e-Learning http://ndL.iitkgp.ac.in
Source http://ocw.mit.edu
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SEMESTER IV

Partlll - B.Sc.B.Ed - Mathematics Syllabi |

| Pondicherry University |

CORE 14: REAL ANALYSIS |

UNIT I Sets and elements — Operations on sets — Functions - Real valued
functions - Equivalence— Countability— Realnumbers — Leastupper
bound — Greatest lower bound.

UNIT 11 Definition of sequence and subsequence — Limit of a sequence —
Convergent sequence — Bounded sequence Monotone sequence -
Operation on convergent sequence - Limit superior and limit inferior —
Cauchy sequence

UNIT Il Convergence and divergence- Series with non - negative terms -
Alternatingseries — Conditionalconvergenceandabsoluteconvergence-
Tests for absolute convergence - Series whose terms form a non -
increasing sequence — Summation by parts.

UNIT IV Limit of a function on the real line - Metric spaces (Examples 4 and 5
under 4.2 ¢ to be omitted) - Limits in metric spaces.

UNIT V Functions continuous at a point on the real line Reformulation —
Functions continuous on a metric space - Open sets and closed sets —
Discontinuous functions on R

Prescribed = Methods of Real Analysis, Treatment as in
Text(specify Richard R. Goldberg(1970)
sections Unitl : Chapterl
clearly) Unit 2, 3: Chapter 2 and Chapter 3 (up to 3.8)
Unit4 : Chapterd
Unit5 : Chapterb
Reference 1. A First Course in Mathematical Analysis- D somasundaram& B
Books Choudhyri- Narosa Publishing house New Dehli
2. Introduction to Calculus and Analysis, Vol.l, Richard Courant and
Fritz John, Springer 1999.
3. Introduction to Real Analysis, 4™ Edition,Robert G.Bartle and
Donald R.Sherbert, Wiley-2014.
e-Learning | http://ndl.iitkgp.ac.in

Source | http://ocw.mit.edu

http://mathforum.org
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SEMESTER IV

Partlll - B.Sc.B.Ed - Mathematics Syllabi |

| Pondicherry University |

CORE 15: LINEAR ALGEBRA

UNIT I Vector spaces - Elementary Concepts - subspaces

UNIT 11 Linear independence - Bases - Dual spaces

UNIT 1 Inner product spaces

UNIT IV Algebra of Linear transformations - Characteristic roots.

UNIT V Matrices : Canonical forms - triangular forms

Prescribed Topics in Algebra — I.N Herstein, Wiley Eastern Limited

Text(specify Chapter -4: Sections 4.1 — 4.4

sections Chapter -5; Sections 6.1—6.4

clearly)

Reference 1. First course in Algebra - John B. Fraleigh, Addison Wesley

Books 2. University Algebra — N. S. Gopalakrishnan - Wiley Eastern Limited
3. Textbook of Algebra — R. Balakrishnan& N. Ramabadran, Vikas Pub. Co
4. S. Lipschutz —Linear Algebra, TMG Hill
5. M.L.Santiago — Modern Algebra TMG Hill

e-Learning http://ndl.iitkgp.ac.in

Source http://ocw.mit.edu
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SEMESTER IV

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 16: (SUPPORTIVE 4) CHEMISTRY I

Unit 1:

Co-ordination chemistry — definition of terms, classification of ligands, nomenclature.
Chelation — examples, chelate effect explanation. Werner’s theory- conductivity and
precipitation studies. Sedgwick’s theory- Effective atomic number concept. Pauling’s theory-
postulates, applications to octahedral, square, planar and tetrahedral complexes.

Unit 2:

Biological role of Hemoglobin and Chlorophyll. EDTA and its applications. Environmental
chemistry- Green House Effect, global warming, Ozone depletion, BOD and COD -
importance, rainwater harvesting-needs, methods, advantage. Pollution — types, strategies in its
control.

Unit 3:

Carbohydrates-classification, preparation and properties of Glucose, Fructose and Sucrose.
Discussion of ring structure and mutarotation. Properties of starch and cellulose.
Interconversion of Glucose and Fructose. Amino-acids classification, preparation and
properties of Glycine and Alanine, preparation of peptides by Bergman method. Classification
of proteins according to composition, function and shape. Protein denaturation.

Unit 4:

Dyes and Drugs-Azo dyes-congo Red, Triphenylmethans, Malachite Green, Food colours.
Sulpha drugs—sulphonamides and sulpha pyrimidine, preparation and uses. Antibiotics-
penicillin and Chloromycetin-source, structure and uses. Vitamins- source and structure of
vitamin A, B, C, D, E and F (structural elucidation not required).

Unit 5:

Electrochemistry- Kohlrauch law-measurement of conductance , pH determination,
conductometric titrations, hydrolysis of salts, derivation of Kh. Galvanic cells, EMF standard
electrode potentials, reference electrodes, electrochemical series and its application,
electroplating and its application. Corrosion-methods of prevention. Bioenergetics-Chemical
kinetics-order of reaction (zero and first order), half-life period. Chemical equilibrium-basic
idea.

Text books:

1. P. W. Atkins Physical Chemistry, 6th edition, 1998.

2. Wade, L.G, Organic Chemistry, Pearson Education, 5th edition, 2003.
3. M. Ladd, introduction to Physical Chemistry, Cambridge, 1998.
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SEMESTER IV

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CHEMISTRY 11 PRACTICAL

1. Detection of elements —nitrogen, sulphur and halogens.

2. Preliminary test and detection of carbohydrate, urea, benzamide and aromatic
amines.

3. Detection of anions: carbonate, sulphide, sulphate, fluoride, chloride, bromide,
nitrate, oxalate, phosphate.

4. Reaction of aldehyde (aromatic), ketone (aliphatic and aromatic), carbohydrate,
carboxylic acid (mono-and dicarboxylic-), phenol, aromatic primary amine,
amide and diamide.

5. Systematic analysis of organic compounds containing one functional group and
characterization by confirmatory tests or derivatives.
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SEMESTER V

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 16: (SUPPORTIVE 4) VISUAL PROGRAMMING

VISUAL PROGRAMMING

UNIT I

Introduction to GUI - Visual Basic: Starting and Exiting Visual Basic Project Explorer
Working with Forms Properties Window Using the Toolbox Toolbars Working with Projects
Programming Structure of Visual Basic applications Event and Event driven procedures
UNIT 11

Adding code and using events: Using literals data types - declaring and using variables using
the operator subroutines and functions looping and decision control structures if then else
structure select structure, for next, do.. loop and while.. wend.- Using intrinsic Visual basic
Controls with methods and Properties: Label ,Text box, Command button, Frame, Checkbox,
option button, List box, Combo box, Drive List box, directory List box and file list box
Formatting controls control arrays, Tab order

UNIT 111

Functions and Procedure - Passing arguments by value and reference Arrays, dynamic arrays
User defined datatypes symbolic constants using Dialog boxes: Input box, Message box
functions - String functions, date and Time function, numeric functions

UNIT IV

Menus: creating menus, adding code to menus, using MDI forms - MDI form basic building
MDI form creating MDI Child Forms

UNIT V

Database object (DAQO) and properties accessing Recordset objects Move first, MovelLast,
MovePrevious and MoveNext methods Begin, Commit and Rollback transaction accessing
Microsoft Access files. Active Data Objects (ADO) ADO and OLE DB and ADO Primer What
are OLE DB and ADO? ADO object Model Converting DAO Code to Use ADO Connecting
to the database Retrieving a recordset Creating a query dynamically Using a parameterized
query using action queries - Adding records Editing records closing the database connection.

TEXT BOOKS
1. Gary Cornwell Visual basic 6, Tata McGraw Hill
2. Scott warner Teach yourself Visual basic 6, Tata McGraw-Hill
3. Noel Jerke The Complete Reference, Tata McGraw-Hill
4. Eric A. Smith, Valar Whisler, and Hank Marquis Visual Basic programming

PRACTICAL - VISUAL PROGRAMMING LAB

Building simple applications

Working with intrinsic controls and ActiveX controls
Application with multiple forms

Application with dialogs

Application with Menus

Application using data controls

Application using Common Dialogs

Drag and Drop Events

Students mark sheet processing

CoNok~wWNE
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SEMESTER V

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 17: COMPLEX ANALYSIS |

UNIT I Complex numbers - Definitions - Algebraic properties - Cartesian
co-ordinates - Triangular inequality - Polar Form - Powers and roots -Region in
the complex plane .

UNIT 11 Analytic functions - Functions of a complex variable - Mapping -Limit -
Theorems on limits - Continuity - Derivatives -
Differentiation formula - Cauchy Riemann equations - Sufficientconditions.

UNIT Il | Cauchy Riemann equations in polar form - Analytic functions -Harmonic
functions.

UNIT IV | Elementary functions - Exponential function - Trigonometric functions and their-
-properties - Hyperbolic functions - Logarithmic

function — Branches - properties of logarithms - Complex exponents -Inverse
trigonometric & hyperbolic functions.

UNIT V | Mapping by elementary functions - The linear function 1/z - Linear fractional
transformation - The function w = exp(z) ,W = sin z, W=
Cos z, 222 - Successive transformation W=z +1/z.

Prescribed | Complex Variables and Applications, James Ward Brown and Ruel V Churchill,
Text(specify | McGraw - Hill, International Edition (2009)
sections UNIT | - chapter 1
clearly) UNIT Il - chapter 2
UNIT Il - chapter 2
UNIT IV - chapter 3
UNIT V - chapter 4

Reference 1. Functions of a Complex variable by B. S. Tyagi — KedarNath Ram
Books NathPublishers(P) Ltd.
2. Complex Analysis by P. Duraipandian and KayalalPachaiappa —
S.Chand& Co.

3. S. Ponnusamy, Foundations of Complex analysis, (2" Edition), Narosa, 2011.
4. V.Karunakaran, Complex Analysis, (Z”d Edition), Narosa 2005

e-Learning | http://ndl.iitkgp.ac.in

Source | http:/focw.mitedu
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SEMESTER V

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 18: REAL ANALYSIS Il

UNIT I More about open sets - Connected sets. Bounded sets andtotally
bounded sets - Complete metric spaces.

UNIT 11 Compact metric spaces Continuous functions on compact metricSpaces -
Continuityoftheinversefunction- Uniformcontinuity.

UNIT Il Sets of measure zero - Definition of the Riemann integral -
Existence  of the Riemann integral - Properties of the
Riemann integral

UNIT IV Derivatives - Rolle's theorem - The Law of the Mean - Fundamental
theorem of Calculus - - Improper integrals.

UNITV Hyperbolic function - The exponential function - The
logarithmic function - Definition of x* - The trigonometricfunction -
Taylor Theorem -L'Hopital's rule.

Prescribed | Methods of Real Analysis, Treatmentasin
Text(specify | Richard R. Goldberg,
sections | (1970)
clearly) Unit1:6.1t06.4
Unit 2: 6.5t0 6.8
Unit3:7.1to 7.4
Unit4:7.5t07.10
Unit 5:8.1t0 8.7
Reference 1. First Course in Mathematical Analysis by
Books Dr.Somasundaramé& B Choudhyri- Narosa Publishing
house New Dehli
2. Real Analysis- byShanti Narayanan
e-Learning | http://ndl.iitkgp.ac.in

Source http://ocw.mit.edu
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SEMESTER VI

Partlll - B.Sc.B.Ed - Mathematics Syllabi |

| Pondicherry University |

CORE 19: VECTOR CALCULUS

UNIT I Gradient of a scalar function —properties — directional derivatives —
Divergence of a vector function — Curl of a vector function —related
problems

UNIT II Vector identities — Line integrals — related problems

UNIT I Surface integrals — Volume integrals

UNIT IV Green’s theorem — Stokes’s theorem — Verification of theorems

UNIT V Gauss divergence theorem — Verification of theorem

Prescribed 1. Vector Analysis- P.Duraipandian, LaxmiDuraipandian, Emerald

Text(specify Publishers pvt. Ltd. 1990

sections

clearly)

Reference 1. Engineering Mathematics — Il by Dr.M.B.K.Moorthy

Books 2. Vector Analysis, Murray R. Spiegel, Seymour LipsChutz and Dennis

Spellman,Z”d Edition, Schaum’s outline, McGraw Hill 2009.
e-Learning | http://ndl.iitkgp.ac.in

Source http://ocw.mit.edu
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SEMESTER VI

Partlll - B.Sc.B.Ed - Mathematics Syllabi |

| Pondicherry University |

CORE 20: MATHEMATICAL STATISTICS |

UNIT I

Random variables — Distribution function — Discrete random variable —
Continuous random variable — Continuous distribution function — Two
dimensional random variables — Joint probability function — Mathematical
expectation and variance.

UNIT Il

Moment generating function — Properties of MGF — Cumulants — Properties
of Cumulants — Characteristic function — Properties of characteristic function
— Tchebychev’s inequality.

UNIT I

Binomial distribution — Moments of binomial distribution — Recurrence
relation for the moments of binomial distribution — MGF of Binomial
distribution — Characteristic function of Binomial distribution — Fitting a
binomial distribution.

UNIT IV

Poisson distribution — Moments of the Poisson distribution — Recurrence
relation for moments of Poisson distribution — Moment generating function
of Poisson distribution — Characteristic function of Poisson distribution —
Fitting a Poisson distribution.

UNIT V

Normal distribution — Properties of normal distribution — Mode, Median,
MGF, Moments Points of inflexion, Median deviation about mean, Area
property of Normal distribution — Problems using area Properties.

Prescribed
Text(specify
sections clearly)

Fundamentals of Mathematical Statistics by S.C.Gupta, V.K.Kapoor, Sultan
Chand and Sons , 11™ edition

Unitl :5.1t05.4,6.1t06.9
Unitll :6.10t06.13

Unit Il : 7.2

UnitIv : 7.3

UnitV:8.2.1t08.2.11

Reference Books

1. Statistical methods by S.P.Gupta — Sultan Chand.

2. Statistics(Theory and Practice) by R.S.N.Pillai& V. Bagavathy -
S.Chand& Co.

3. Robert V. Hogg and Allen T. Craig, Introduction to Mathematical Statistics
(Fifth Edition) Pearson Education, 2005

e-Learning
Source
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SEMESTER VII

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 21: MATHEMATICAL STATISTICS Il

UNIT I Correlation — Properties - Rank Correlation — Bivariate correlation
UNIT I Regression — Properties — Regression equations
UNIT HI Sampling — Types of sampling — Parameter and statistics — Test ofsignificance

— Null hypothesis — Alternate hypothesis — Procedures
in testing of hypothesis — errors in sampling critical region — levelof
significance

UNIT IV Test of significance of large sampling — Test of significance of single mean —
Test of significance of difference between two means — testof significance of
proportion — test of significance of difference between two proportions — test
of significance of

difference between two standard deviation

UNITV Chi square test (definition) — chi square test for test of goodness of fit —
independence of attributes — student’s t — distribution (definition) — t-test for
single mean — t- test for difference between

two means — t—test for dependent sample — t-test for co-efficient ofcorrelation

Prescribed Fundamentals of Mathematical Statistics by S.C.Gupta, V.K.Kapoor, Sultan
Text(specify | Chand and Sons , 11" edition

sections Unitl :10.1t010.6

clearly) Unitl :10.7

Unit 1l : 12.1to 12.7
UnitIV:12.8 -12.15
UnitV :13.1,13.7,14.1,14.2

Reference 1. Statistical methods by S.P.Gupta — Sultan Chand.
Books 2. Statistics(Theory and Practice) by R.S.N.Pillai& V. Bagavathy -
S.Chand& Co.

3. Robert V. Hogg and Allen T. Craig , Introduction to Mathematical Statistics
(Fifth Edition) Pearson Education, 2005

e-Learning | http://ndl.litkgp.ac.in
Source http://ocw.mit.edu
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SEMESTER VIII

Partlll - B.Sc.B.Ed - Mathematics Syllabi | - Pondicherry University j

CORE 22: COMPLEX ANALYSIS Il

UNIT I Contour integrals- - Examples - The Cauchy Goursat's theorem - A
preliminary lemma - Proof of Cauchy Goursat's theorem - Simply and
multiple connected domains.

UNIT Il The Cauchy integral formula -Derivatives of analytic functions - Morera's
theorem - Maximum moduli of functions-Liouville’s theorem- The
fundamental theorem of algebra.

UNIT HI Convergence of sequences and series - Taylor series -
Observations and examples — Laurent Series (statement only).

UNIT IV Singularities - Definitions and examples - Residues - The residuetheorem -
The principal part of a function - Residues and poles —
zeros and poles of order m.

UNIT V |r)
Typel: I
qu)
- . ph) p(n )
Type2: J' 25N ax écor CO5 X dx
(x) < q(x)

Type3- 'f F(siné&,cos8)d6

where p(x) and q(x) are real polsmomials with no factor in common and %) kas no real zeros

Prescribed Complex Variables and Applications, James Ward Brown and Ruel V
Text(specify | Churchill, McGraw - Hill, International Edition (1990)
sections Unit | : Chapter 4:Section 34-38
clearly) Unit 1I: Chapter 4 Section 39-43
Unit I11:Chapter 5:Section 44-48
Unit 1V:Chapter 6:Section 53-57
Unit V:Chapter 6:Section 58-60

Reference 1. Functions of a Complex variable by B. S. Tyagi — KedarNath Ram
Books NathPublishers(P) Ltd.
2. Complex Analysis by P. Duraipandian and KayalalPachaiappa —
S.Chand& Co.
3. S. Ponnusamy, Foundations of Complex analysis, (2" Edition), Narosa,
2011.

4. V.Karunakaran, Complex Analysis, (2™ Edition), Narosa 2005

e-Learning http://ndl.iitkgp.ac.in

Source http /locw.mit.edu
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PART III
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B.Sc., B.Ed - LIBERAL OPTIONS

PART I11 : B.Sc, B.Ed

Branch : Physics

C
NO 8 SUBECT NAME OF THE COURSE CCE | UE TOTAL
SEMESTER E
Mechanics of particles, rigid bodies &
CORE1L Main 1 continuous me%ia ’ 30 70 100
CORE 2 Main 2 Kinetic Theory & thermodynamics 30 70 100
CORE 3-PART I
I THEORY Main 3 Oscillations, waves and acoustics 15 35 50
CORE 3 - PART
Il PRACTICAL Physics Laboratory | 20 30 50
CORE 4 .
(Supportive 1) Anci 1-1 1 prathematics | 0 | 70 100
CORE5 Main 4 Optics 30 70 100
CORE 6 Main 5 Electricity 30 70 100
CORE 7 - PART |
I THEORY Main 6 Electromagnetic wave 15 35 50
CORE 7 - PART
Il PRACTICAL Physics Laboratory 11 20 30 50
CORE 8 .
(Supportive 2) Anci1-2 Mathematics Il 30 70 100
CORE 9 Main 7 Magnetism & Electrodynamics 30 70 100
CORE 10 Main 8 Solid state physics 30 70 100
CORE 11 - PART
| THEORY . Atomic physics 15 35 50
. CORE 11- PART Main 9
Il PRACTICAL Physics Laboratory 111 20 30 50
CORE 12 30 70
(Supportive 3) Anci2-1 | Chemistry | 100
CORE 13 Main 10 Electronics 30 70 100
CORE 14 Main 11 Modern physics & Relativity 30 70 100
CORE 15 - PART
| THEORY . Laser & Molecular spectroscopy 15 35 50
v CORE 15 - PART Main 12
Il PRACTICAL Physics Laboratory IV 20 30 50
CORE 16
(Supportive 4) ANnci2 -2 Chemistry Il 30 70 100
CORE 17 Main 13 Nuclear physics 30 70 100
CORE 18 - PART Numerical methods & computational
Vv | THEORY . physics 15 35 50
CORE 18 - PART Main 14
Il PRACTICAL Physics Laboratory V 20 30 50
CORE 19 Main 15 Quantum physics 30 70 100
CORE 20-PART
Vi | THEORY . Astrophysics 15 35 50
CORE 20 - PART Main 16
Il PRACTICAL Physics Laboratory VI 20 30 50
CORE 21 - PART
| THEORY . Digital electronics 15 35 50
Vil CORE 21 - PART Main 17
Il PRACTICAL Physics Laboratory VII 20 30 50
CORE 22 - PART
| THEORY . Renewable energy and Energy harvesting 15 35 50
Vil CORE 22 - PART Main 18
Il PRACTICAL Physics Laboratory VIII 20 30 50
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§Part IIl — B.Sc.B.Ed — Physics SyIIabi§ iPondicherry University§

DEPARTMENT OF PHYSICS

| YEAR - SEMESTER - |

CORE 1: MECHANICS OF PARTICLES, RIGID BODIES and CONTINUOUS MEDIA
(60 Lectures) Internal assessment: 30 marks
External assessment: 70 marks
UNIT-I

Laws of Motion: Vector algebra—Scalar and vector products—Vector addition and subtraction-
Ordinary differential equations: First order homogenous differential equations and second order
homogenous differential equations with constant coefficients — Newton’s Laws of Motion —
Angular Velocity — Angular Momentum and Torque — Law of Conservation of Angular
Momentum. (15 Hours)

UNIT-II
Gravitation: Newton’s Law of Gravitation — Keplar’s Laws — Basic ideas of Global
Positioning System (GPS). gravitational Potential and Field — Potential due to Uniform solid
sphere and Spherical Shell. (15 Hours)

UNIT-11
Dynamics of Rigid Bodies: Degrees of freedom -- Moment of Inertia — Radius of Gyration —
Theorems of Moment of Inertia — Moment of Inertia of a circular disc— Solid sphere and
Hollow sphere—-Moment of Inertia of a Diatomic molecule — Kinetic Energy of rotations-
Rotational Energy states of diatomic molecules. Precessional motion(qualitative)--Gyroscope.
Rotational frames — Centrifugal and Coriolis forces — Foucault pendulum—Dynamics of system
of particles—Centre of Mass—Collision: Direct impact of two smooth spheres, Determination of
final velocities and Loss of kinetic energy.

(15 Hours)

UNIT-1IV
ELASTICITY, VISCOSITY AND SURFACE TENSION: Moduli of elasticity — work done
in a strain — Torsional Pendulum — Determination of Rigidity Modulus — Bending of beams —
bending moment - Young’s Modulus — Uniform and non-uniform bending — Equation of
continuity — Energy of a liquid-Euler’s equation — Bernoulli’s theorem — Applications. Critical
velocity, Poiseullie’s formulae — co-efficient of viscosity--Terminal Velocity and Stokes
formula — Variation of Viscosity with temperature and pressure — Surface Tension — Molecular
interpretation — Drop weight method. (15 Hours)
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Reference Books:

1. University Physics FW sears, M.W Zemansky and H.D Young 13 e, 1986, Addision
Wesley
2. Mechanics : Berkeley Physics Physics course Volume 1: Charles Kittel et.al, 2007, Tata
McGraw Hill.
3. Physics — Resnick, Halliday and Walker 9 e, 2010 Wiley.
Text Books:

1. D.S. Mathur, Mechanics (S. Chand & Co.)
2. D.S. Mathur, Elements of Propeties of matter (S. Chand & Co.)

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 2: KINETIC THEORY AND THERMODYNAMICS

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks

UNIT-I
Ideal gas: Review of the kinetic model of an ideal gas- interpretation of temperature-
Equipartition of energy; specific heats of gases, Real gas: Van der Waal’s model; equation of
state, nature of VVan der Waal’s forces, critical constants- Transport Phenomena: mean free path,
transport of momentum (viscosity), of energy (thermal conduction) and matter (diffusion)

(15 Hours)

UNIT-II
Joule Thomson and adiabatic cooling: Joule Thomson expansion- constancy of U + PV-
cooling in J-T expansion- adiabatic expansion of an ideal gas- principles of regenerative and
cascade coolingliquefaction of gases- Linde’s method- Low temperatures: Production and
measurement of very low temperatures. (15 Hours)

UNIT-II

The laws of thermodynamics, Black body radiation: The zeroth law- indicator diagrams-
work done- the first law- internal energy- Carnot cycle and its efficiency- Carnot's theorem- the
second law. Entropy as a thermodynamic variable; reversible and irreversible processes.
Principle of increase of entropy. Thermodynamic scale of temperature: its identity with perfect

gas scale impossibility of attaining the absolute zero (third law). (15 Hours)

UNIT-IV
Thermodynamic relationships: Maxwell's equations- application to Clausius-Clapeyron
equation and Joule-Thomson effect- Thermodynamic potentials- Relation to thermodynamic
variables- equilibrium in thermodynamic systems- simple applications. Temperature & radiation-
Stephen-Boltzmann law- spectral distribution- Wien's displacement law. Rayleigh-Jeans law and

the ultraviolet catastrophe- Planck’s hypothesis- mean energy of an oscillator and Planck's law.

(15 Hours)
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REFERENCE BOOKS:

Thermal Physics, S. Garg, R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill.

A Treatise on Heat, Meghnad Saha, and B.N. Srivastava, 1969, Indian Press.
Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications.

Heat and Thermodynamics, M.W.Zemasky and R. Dittman, 1981, McGraw Hill 13

Thermodynamics, Kinetic theory & Statistical thermodynamics, F.W.Sears &
G.L.Salinger. 1988, Narosa

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

Thermal Physics, A. Kumar and S.P. Taneja, 2014, R. chand Publication.

TEXT BOOKS:

Brijlal and Subramanian, Heat and thermodynamics, (S.Chand & Co)
Mathur, Heat and thermodynamics, (S.Chand & Co).
J B.Rajam and CL.Arrora, A Textbook of Heat and thermodynamics, (S.Chand & Co)

A.B.Gupta and H.Roy, Thermal Physics, (Allied Books, New Delhi)

Internal Assessment (Max. marks : 30)

o ok~ w D E

CCE-1 : 5 Marks
CCE-2 : 5 Marks
CCE-3 : 5 Marks
Assignments (atleast 2) : 10 Marks
Attendance : 5 Marks
Total : 30 Marks
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CORE 3: PART - | THEORY
OSCILLATIONS, WAVES AND ACOUSTICS

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT- |

Free, damped and forced oscillations: Equilibrium- concept of potential well- small
oscillations about stable equilibrium- differential equation of SHM- solutions- simple pendulum-
compound pendulum- loaded spring- loaded cantilever- linear and transverse oscillations of a
mass between two springs- diatomic molecule. Damped oscillations- critical damping- Q of an
oscillator- Forced oscillator with one degree of freedom- transient and steady state oscillations-

resonance energy absorption- and low and high frequency responses. (10 Hours)
UNIT-II

Free oscillations of system with two degrees of freedom, Fourier analysis: Two dimensional

oscillator - normal modes- Fourier series and Fourier coefficients- simple examples- expression

for Fourier coefficients. (10 Hours)
UNIT-1

Applied acoustics: Transducer and their characteristics- acoustics of halls- reverberation period-

Sabines formula. Ultrasonics: generation of ultrasonic waves- piezoelectric and magnetostriction

methods- detection- medicinal and industrial applications of ultrasonic waves. (10 Hours)
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Reference Books:
1. Vibrations and Waves, 1.G. Main, ( Cambridge University press)
2.The Physics of Vibrations and Waves, H J Pain, (Wiley ELBS, 1976)
3. The mathematics of waves and vibrations, R K Ghosh, ( Macmillan, 1975)
4.0Oscillations and waves, A P French, (MIT Introductory Physics Series)
5.Vibrations and Waves, S.P.Puri, ( Tata McGraw Hill)

Text Books:

1.Bajaj, Waves and Oscillations (Tata McGraw Hill)
2.D.P. Khandelwal, Oscillations and Waves (Himalaya Pub. House, Bombay)
3.M. Ghosh, A text book of Sound (S. Chand & Co.)

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA,

based on the performance of students)
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CORE 3: PART- Il PHYSICS PRACTICAL

PHYSICS LABORATORY - |
Maximum marks : 50 Marks
Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS :

1. Compound pendulum - determination of g, radius of gyration and moment of inertia

2. 'Young's modulus - non-uniform bending — Scale and Telescope.

3. Surface tension of a liquid and interfacial surface tension (water & kerosene) - method of
drops.

4. Rigidity modulus - torsional oscillations without masses.

5. Specific heat capacity of a liquid and emissivity of a surface - method of cooling.

6. Thermal conductivity of a bad conductor- Lee's disc method.

7. Sonometer - determination of frequency and verification of laws of transverse vibrations.
8. Spectrometer- refractive index of a liquid - hollow prism.

9. P.O. box - resistivity and verification of laws of resistance.

10. Potentiometer - calibration of low range voltmeter (0 - 1.5 V).

11. Terminal velocity for bodies falling through a fluid

12. Jolly’s constant volume air thermometer - determination of melting point of wax

13. Computer simulation of motion of equation of motion for a system of particles

14. Computer simulation of damped oscillator.

15. Computer simulation of spherical body falling in a viscous liquid.

16. Computer simulation of motion of molecular rotations as rigid bodies
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Text Books :

1.Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2.Practical Physics M.N.Srinivasan, Sultan son Pub.

3.D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House, New
Delhi)

4.B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5.Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int. (P)
Ltd.)

Reference Book:

1. VY Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 4: (SUPPORTIVE 1) - MATHEMATICS - |

(60 Lectures) Internal assessment : 30 marks

External assessment : 70 marks
UNIT-1

ALGEBRA: Matrices - Rank of a matrices - Consistency of a system of linear non-
homogeneous equations (statement only) - Simple problems - Characteristic roots of a square
matrix - Evaluation of Eigen values and Eigen vectors of a square matrix - Cayley Hamilton
theorem (Ostatement only) - Simple problems. (12 Hours)

UNIT -2

TRIGNOMETRY : De Moivre's theorem - Expansions of Cos(n©), Sin(n0) and tan(n©) -
Powers of sines and cosines of © in terms of functions of multiples of ©. Expansions of sin(0),

cos(0) in a series of ascending powers of0- Limits and approximations. (12 Hours)
UNIT-3

FUNCTIONS OF COMPLEX VARIABLE: Analytic functions - Cauchy Riemann equations -

derivation and simple problems - Harmonic functions (12 Hours)
UNIT-4

VECTOR CALCULUS: Vector differentiations - Scalar point functions - Vector point
functions - Derivatives of a Vector point functions, sum of two vector point functions, product of
scalar and Vector point function, Vector product - The vector operator Del, Gradient, Divergence
and Curl - Simple application problems involving Cartesians - Laplace Operator.

(12 Hours)

UNIT -5

POLAR CO-ORDINATES: Angle between radius and vector and tangent - Angle of

intersection of two curves - Pedal equations of a curve (12 Hours)
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Text books:

1. S. Narayanan and T.K. Manicavachagom pillai, Calculus, S. Viswanathan Publishers
2. S.Narayan, Trignometry, S. Viswanathan Publishers, 2012

3. P. DuraiPandian, Complex Variable, Emerald Publishers, 1979

4. P.DuraiPandian, Vector Calculus, 1984

5. Vittal and Malini, Allied Mathematics, V.Margham Publishers, 1997

Reference Books:

1. George B.Thomas, Maurice D.Weir and Joel Hass, Thomas' Calculus 12'h Edition,
Pearson Education, 2015

2. Er.vin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 9th Edition,
2011

3. Gilbert Strang, Linear Algebra and Its Applications, CENGAGE Leaming, 2007.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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| YEAR - SEMESTER I

CORE 5: OPTICS
(60 Lectures) Internal assessment : 30 marks

External assessment : 70 marks

UNIT-I: Ray Optics: Fermat’s principle and its applications: Principle of extreme path, Proof
of laws of reflection and refraction, paraxial approximation, matrix method in paraxial optics,
ABCD matrix (system matrix). (15 Hours)

UNIT-11: Reflection and refraction: Formula for refraction at single spherical surface, sign
convention. Thick lens: matrix methods in paraxial optics, basic ideas of unit planes and nodal
planes, Cardinal points of an optical system, general relationship, combination of thin lenses.
Aberrationinimages:chromaticaberrations;achromaticcombinationoflensesincontactandseparated

lenses. Monochromatic aberrations and their reduction. (15 Hours)

UNIT-I11: Interference and diffraction:
Interference of light: The principle of superposition; two slit interference, coherence
requirements for the sources, Michelson interferometer; its uses for determination of wavelength,
wavelength difference and standardization of the meter. Fabry - Perot interferometer and concept
of finesse.
Fresnel diffraction: Half-period zones, circular apertures, straight edge. Cornu Spiral and its
applications.
Fraunhofer diffraction:
Diffraction at a single slit, a circular aperture. Resolution of images; Rayleigh criterion, resolving
power of a telescope and a microscope .Diffraction grating: resolving power of gratings and

prisms. (15 Hours)

UNIT-1V: Polarization Optics: Electromagnetic nature of light. Transverse nature of light
waves. Plane polarized light — production and analysis. Double refraction, interference of
polarized light, phase retardation plates (quarter wave and half wave plates).

(15 Hours)
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REFERENCE BOOKS:

1
2
3.
4

. Optics, K D Meller, (Oxford University Press)

. Optics, Smith and Thomson, (John Wiley and Sons, 1980)

Geometrical and Physical Optics, R S Longhurst, (Longmans, 1966)

. Optics, A.N.Matveev, (Mir Publishers 1988) 5. Introduction to Classical and Modern
Optics, Jurger R. Meyer —Arednt, (Prentice Hall)

TEXT BOOKS:

1.

Ajoy Ghatak, Introduction to Modern Optics (Tata McGraw Hill)
Brijilal and Subramanian, Optics ((S.Chand & Co).

2
3. S.L. Kakani and H.C. Bhandrai, Optics (S.Chand & Co)
4.
5

Jenkins and White, "Fundamentals of Optics" (McGraw-Hill)
B.K. Mathur, Principles of Optics, 1995, Gopal Printing.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks

2. CCE-2 : 5 Marks

3. CCE-3 : 5 Marks

4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks

6. Total : 30 Marks
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CORE 6: ELECTRICITY

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks
UNIT-I

Electric field: Coulomb’s law, Unit of charge (SI and other systems of unit). Conservation and
quantization of charge. Field due to different charge distributions. Monopole, dipole, quadrupole,
line charge, sheet charge. Torque on dipole in uniform field and non-uniform fields. Flux of an
electric field. Gauss’s theorem. Application to deduce E fields. Force per unit area on the surface

of a charged conductor. (15 Hours)
UNIT-II

Potential: Line integral of electric field and electric potential. Field as the gradient of potential.
Potential and field due to spherical shell charge distribution and uniform spherical volume
charge distribution. Potential energy (self energy) of a system of charges. Self energy of a
spherical volume charge distribution. Energy associated with E field. Differential form of
Gauss’s law. Poisson’s equation. Laplace’s equation. Boundary conditions, and Uniqueness
theorem. Electric field around conductors. Induced charges. Field and potential inside a
conductor. Field near the surface of a conductor. Method of images. (15 Hours)
UNIT-I1I
Electric fields in matter: Atomic and molecular dipoles. Induced dipoles. Polarizability tensor.
Electronic and molecular contributions. Electrical field caused by polarized matter. E and D
fields. Permittivity, dielectric constant. Capacitor filled with dielectric. Field equations in
presence of dielectric. The field of a polarized sphere. Dielectric sphere in a uniform field.
Energy in dielectric systems. Polarizability and susceptibility. Frequency dependence of
polarizability. Claussius- Massotti equation. (15 Hours)
UNIT-IV
Electric current: Current density and current. Non-steady currents and continuity equation.
Kirchoffs laws. Network theorems and their applications. Non-Ohmic circuitry, thermistor.
Varying current: Rise and decay of currents in LR, CR circuits and LCR circuits - resonance.

Time constant. Integrating and differentiating circuits. (15 Hours)
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TEXTBOOKS:

1. KK Tewari, Electricity and Magnetism (S Chand and Co.)

N

Brijlal and Subramaniam, Electricity and Magnetism (S Chand and Co.)

3. D N Vasudeva, Electricity and Magnetism (S Chand and Co.)

4. S. Mahajan and A. A. Rangawala, Electricity and Magnetism, (Tata Me Graw - Hill)

5. Khare and Srivastava, Electricity and Magnetism, (Atmaram and sons, New Delhi.)
REFERENCE BOOKS:

1. S Mahajan & A A Ranganwala, Electricity and Magnetism, (Tata McGraw-Hill)

2. Reitz & Millford, Electricity and Magnetism (Addison - Wesley)

3. Nelkon and Parker, Advanced level physics (Heinemann Educational, London)

4. Halliday, Resnick, Walker: Fundamentals of Physics, 7th Edition (John Wiley & Sons
Inc.)

5. Pugh and Pugh, Principles of Electricity and Magnetism, (Addison - Wesley)
Internal Assessment (Max. marks : 30)

CCE-1 :5Marks

CCE-2 :5 Marks

CCE-3 :5 Marks

Assignments (atleast 2) : 10 Marks
Attendance : 5 Marks

Total : 30 Marks

© o &~ w N
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CORE 7: PART | - THEORY
ELECTROMAGNETIC WAVES

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks
UNIT-I

Maxwell’s equations and electromagnetic waves: Maxwell’s equations in Integral and
differential forms. Plane-wave solution for Maxwell's equation; speed of waves and refractive
index of a medium, Characteristic impedance, Poynting vector; energy of propagation.
Reflection and transmission at dielectric boundaries, normal incidence, oblique incidence,
polarization by reflection, Brewster's angle. Electromagnetic waves in conductors: Modified
field equation; attenuation of the wave, penetration depth, reflection and transmission at
dielectric- conductor boundary at normal incidence.

(10 Hours)

UNIT-I1I

Electromagnetic Radiation: Radiation of oscillating dipole: Concept of retarded potentials,
Fields of oscillating dipole, fields in the radiation zone and their polarization. Radiation from
accelerated charges: Lienard and Wiechert potentials. The generalized Coulomb field, velocity
and acceleration fields. Bremstrahlung and Cerenkov radiation (both qualitative).
(10 Hours)
UNIT-1

Relativity and Lorentz transformations: Galilean transformations; Newtonian relativity.
Instances and their failure; Michelson-Morley experiment. Einstein's basic postulates and
geometric derivation of Lorentz transformations; length contraction, time dilation, simultaneity,
synchronization of clocks, Einstein's velocity addition rule, Doppler effect in light.

(10 Hours)
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TEXTBOOKS:
1. A S Mahajan and A A Rangawala Electricity and Magnetism-(Tata McGraw-Hill);
2. S.L.Guptha, S.P. Singh, V. Kumar Electrodynamics (Prakati Praksan).
3. A.P. French, Special Relativity (The English Language Book Society and Nelson)

4. DJ. Griffiths, Introduction to Electrodynamics (Prentice-Hall of India, 1989) 5.
Murugesan, Modem Physics, (S.Chand & Co.)

REFERENCE BOOKS :

1. E. C.Jordan and K.G. Balmain; Electromagnetic Waves and Radiating Systems, Il
Edition (Prentice-Hall of India, New Delhi, 1971)

2. Reitz and Milford, Introduction to Electrodynamics (Addision-Wesley)
3. J.B. Marion, Classical electromagnetic radiation (Academic Press)

4. R.P.Feymann, R.B. Leighton and M. Sands, The Feymann Lectures Physics, Vol. 11 (B.I
Pub.)

5. D.R. Corsonand P. Lorrain, Introduction to Electromagnetic Fields and Waves
(Freeman- Taraporevala, Bomaby,19

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 7: PART I1 - PHYSICS PRACTICAL
PHYSICS LABORATORY -1

Maximum marks : 50 Marks
Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS :

[

. Young's modulus - cantilever - pin &microscope.

N

. Melde's apparatus - determination of frequency.

w

. Spectrometer —Determination N - minimum deviation method.

4. P.0O. box - temperature coefficient of the material of a coil of wire.

ol

. Potentiometer - calibration of ammeter (0-1.5amps).

6. Emf of thermocouple using digital thermometer

~

. Study of characteristics of a thermistor

8. Stoke's method of viscosity determination

9. Study of laws of parallel and perpendicular axes fir estimation of moment of inertia
10. Kater's pendulum - determination of acceleration due to gravity at a place

11. Variation of period of oscillations of a spring (or rubber band) with mass and spring

constant
12. Oscillations on a bifilar suspension
13.Y - Searle's method for determining Y, n and n of a material.
14. Computer simulation of motion of Study of coupled oscillators.
15. Computer simulation of analyzing a square wave-form for its harmonic components.
16. Computer simulation of Generation of phase space plots of simple harmonic oscillator

17. Computer simulation of motion of a single pulse.
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Text Books :

1. Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2. Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House,
New Delhi)

4. B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5. Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int.
(P) Ltd.)

Reference Book:

1.V Y Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 8: (SUPPORTIVE 2) - MATHEMATICS - Il
(60 Lectures) Internal assessment : 30 marks

External assessment : 70 marks

UNIT -1 (INTEGRAL CALCULUS)
Evaluation ofj " cos(bx)dx and Je"" sin(bx)dx, - Bernoulli’s formula for integration
by parts — Definite integrals — reduction formulae — Related definite integrals — properties —
reduction formula for je"’x"d.x‘,J-sin" xdx and I cos” xdx(n is a positive integer) - Evaluation
of j e'x"dx, I sin” xdx. f cos” xdx, - Rule of writing down

o 0

0

ni2
I sin™ x cos” xdx and illustrations
(]

UNIT -2 (VECTOR INTEGRATION)
Gauss Divergence theorem and Stokes’s theorem (Statement only) — Simple problems

UNIT-3 (FOURIER SERIES)
Definition — Finding Fourier co-efficient for a given period function with period 21t -

Odd and Even functions — Half range series

UNIT-4 (ORDINAR DIFFERENTIAL EQUATIONS)
Equations of the first order but not of the first degree — Equations solvable for dy/dx. -

equations solvable for y - Equations Solvable for x - Clairaut’s form (simple cases) — Linear
equations with constant coefficients — Evaluation of the particular integral of the equation —
e, sin(ax). Cos(ax), x*. e™f(x)

UNIT -5 (LAPLACE TRANSFORM)
Definitions — Condition for the existence of Laplace transform — Laplace transform of 1, ¢,

e™, cos(at), sin(at), sinh(at), cosh(at) and 1" - Simple problems — Laplace transform of the
derivatives — Laplace transform of the integral — first shifiing theorem — change of scale of
property — Laplace transform of function multiplied by t, divisible by t — inverse Laplace
transform — solution of ordinary differential equations using Laplace transforms

Text books:
1. S. Narayanan and T.K. Manicavachagom pillai, Calculus, S. Viswanathan Publishers

2. P. DuraiPandian. Vector Calculus, 1984
3. Vittal and Malini , Allied Mathematics. V.Margham Publishers, 1997

Reference Books:

1. George B.Thomas, Maurice D.Weir and Joel Hass, Thomas® Calculus 12" Edition, Pearson

Education, 2015
2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 9th Edition, 2011
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Internal Assessment (Max. marks : 30)

o gk~ w D E

CCE-1

CCE-2

CCE-3

Assignments (atleast 2)
Attendance

Total

: 5 Marks
: 5 Marks
: 5 Marks
: 10 Marks
: 5 Marks
: 30 Marks
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Il YEAR - SEMESTER Il
CORE 9 - MAGNETISM AND ELECTRO DYNAMICS

(Note: Vector language is to be used all through)
(60 Lectures) Internal assessment : 30 marks

External assessment : 70 marks
UNIT-I

Magnetic field: Magnetic field B - Lorentz force on a moving charge, unit for B - Force on a
straight current, torque on a current loop in B field, magnetic dipoles in atoms and molecules.
Magnetic field due to currents, Biot and Savart's law. Field equations in magnetostatics.
Ampere's law. Fields due to a straight wire, magnetic dipole, circular current and solenoid.
Magnetic fields in matter: Magnetizing current, magnetization vector, Hand B fields, magnetic
permeability, susceptibility. Comparison of magnetostatics and electrostatics. Relation
connecting (E, D) and relation connecting (B, H).

(15 Hours)

UNIT-II
Electromagnetic Induction, vector and scalar potentials: Faraday's law for electromagnetic
induction: Faraday's law in integral and differential forms; self-inductance of a solenoid and of
a straight conductor, energy stored in an inductor and in the magnetic field. Displacement
current; modified Ampere's law. Electromagnetic potentials: Magnetic vector potential A and
scalar potential D. Gauge transformations and gauge invariance of potentials, Poisson's
equation for A in terms of current density. (15 Hours)
UNIT-1
Alternating currents: Skin effect for resistance at high frequencies’, complex impedance,
reactance, impedances of LCR series and parallel circuits, resonance, Q-factor, power
dissipation and power factor. AC bridges; Anderson's and Owens bridges.
Generators: Three-phase electrical power supply, delta and star connections (15 Hours)

UNIT-IV
Motion of charged particles in E and B fields: Case of cathode ray oscillograph,

positive rayparabola, velocity selector, magnetic focusing, principle of mass spectrograph.

(15 Hours)
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TEXTBOOKS

1. K.K.Tewari, Electricity and Magnetism (S.Chand & Co).

2. Murugeshan, Electricity and Magnetism (S.Chand & Co).

3. S.L.Guptha, S.P. Singh, V. Kumar Electrodynamics (Pragati Prakasan).

4. A S Mahajan and A A Rangawala, Electricity and Magnetism (Tata McGraw-Hill
5. D.J. Griffiths; Introduction to Electrodynamics (Prentice-Hall of India 1989)
REFERENCE BOOKS

1. Pughand Pugh, Principles of Electricity and Magnetism (Addison-Wesley)

2. Panofsky and Phillips, Classical Electricity and Magnetism (India Book Co.)

3. S S Atwood, Electricity and Magnetism (Dover publication)

4. Reitz and Milford, Introduction to Electrodynamics (Addison-Wesley)

5.

J.B. Marion, Classical electromagnetic radiation, (Academic Press)

Internal Assessment (Max. marks : 30)

1. CCE-1 :5 Marks

2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 10-SOLID STATE PHYSICS

(Note: Vector language is to be used all through)
(60 Lectures) Internal assessment : 30 marks

External assessment : 70

UNIT-I

Basics of Crystallography: Crystal geometry: Crystal lattice; crystal planes and Miller indices,
unit cells. Typical crystal structures; coordination number, packing fraction. Symmetry elements;
rotation, inversion and reflection, basics of point groups and crystal classes, space groups,
reciprocal lattice Crystallography: Diffraction of X-rays by a crystal lattice. Laue's formulation

of X- ray diffraction, Laue spots rotating crystal. (15 Hours)
UNIT-II

Bonding and Lattice Vibrations Types of bonding in solids: Covalent, lonic, metallic and
Vander Waals bonding, hydrogen bond. Lattice Vibrations, Dynamics of chain of two types of
atoms, optical and acoustic modes. Einstein's and Debye's theories of specific heats of solids.
(15 Hours)
UNIT-I1I

Electrical Conduction in Solids: Conduction in metals: Drude's theory, DC conductivity, Hall
effect and magneto resistance, AC conductivity, plasma frequency, thermal conductivity of
metals. Conduction in semiconductor: Bands in solids; metals, insulators and semiconductor —

electrons and holes effective mass, donor and acceptor impurity levels. (15 Hours)
UNIT IV

Magnetic Properties of Solids: Magnetism: Diamagnetism, Paramagnetism due to free ions and
conduction electron Curie's law, ferromagnetism, domains, hysteresis loop, outline of antiferro-

and ferrimagnetism, ferrites. Superconductivity: Zero resistivity; critical temperature, critical B

field. Meissner effect Type I and Type Il super conductors, specific heat and thermal

conductivity. (15 Hours)
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TEXTBOOKS:

1. C Kittel, Introduction to Solid State Physics (Wiley Eastern , Ed., 1976)
2. S.O.Pillai, Solid State Physics (New Age International Ltd, New Delhi).
3. J.P.Srivastava, Elements of Solid State Physics,2nd Ed.(PHI, 2007)
4.].S. Blackmore, Solid State Physics(Cambridge University Press, 1985)

5. L.V. Azaroff, Introduction to Solids, Tata McGraw Hill, 1987) 6. Saxena, Gupta and Saxena,
Fundamentals of Solid State Physics, 12th Ed. (Pragathi Prakasan).

REFERENCEBOOKS:

1. Mermin and Ashcroft, Solid State Physics (NewY ork, Holt,RinehartandWinston)
2. W.A Harrison, Electronic structure and the properties of solids(Freeman, 1980)
3. JP. Mc Kelvey, Solid state and semiconductor physics(Krieger, 1982)

4. HM Bosenberg, The Solid State"(Oxford University press, 1979)

5. SL Altmann, Band Theory of Metals, The Elements (Pergamon Press, 1970)

6. A J. Dekker, Solid State Physics(Prentice-Hall, 1957)

Internal Assessment (Max. marks : 30)

1. CCE-1 :5 Marks

2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 11: PART -1 THEORY
ATOMIC PHYSICS

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT-I

Spin of an Electron: Stem-Gehrlach experiment, Uhlenbeck and Goudsmit's hypothesis of
electron spin; Pauli's method of spin variable, along with the three coordinates in Schrodinger
equation. Eigenvalues and eigen functions of the spin operator, Pauli spin operators and

commutation relations. (10 Hours)

UNIT-II

Atomic and X-ray Spectra: Atomic spectra, Coupling schemes, L - S, J - J couplings, Spectral
terms, s, p, d, f, notation, selection rules. Spectra of mono- and divalent atoms: Doublet fine
structure of hydrogen lines; screening constants for monovalent atoms, series limits, doublet
structure of alkali spectrum. X-ray spectra: The continuum X-ray spectrum; Duane and Hunt
limit. Characteristic X rays; Moseley's law, doublet fine structure, X-ray absorption spectra,
absorption edges. (10 Hours)

UNIT -111

Effect of magnetic field on energy levels: Angular momentum and magnetic moment of

electron due to orbital motion Gyromagetie ratios for orbital and spin motions; Bohr magneton,
vector model, Lande g factor, Normal and anomalous Zeeman effects with reference to sodium
D-lines. (20 Hours)
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TEXTBOOKS:

1. J.B.Rajam, Atomic Physics (S.Chand & Co)

2. Beiser, Concepts of Modem Physics, (McGraw Hill International)

3. Richtmeyer et al, Introduction to Modem Physics (Tata McGraw Hill, India)

4. Murugesan, Modem Physics, (S.Chand & Co.)

REFERENCE BOOKS:

1. Walker and Straugh; "Spectroscopy, Vol 1,11, 111, (Wiely)

2. G Herzberg; Atomic spectra and atomic structure, (Courier Dover Publication)
3. R C Johnson, Introduction to Molecular spectra, (Methuen)

4. S.P.Khare, Modem Physics, (Rastogi Publications)

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 11: PART - 11 PHYSICS PRACTICAL
PHYSICS LABORATORY - Il1
Maximum : 50 marks

Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS:

[

. Young's modulus - Uniform bending - scale &telescope.

N

. Rigidity modulus — Torsional pendulum with equal masses

w

. Specific latent heat of fusion of ice.

o

. Spectrometer- determination of wavelength - Minimum deviation method.

ol

. Spectrometer - i-d curve.

6. M and BH using deflection and vibration magnetometer Tan A and Tan B position.

~

. Carry-Foster's bridge - Resistivity of the material of the coil of wire.

8. Potentiometer - Internal resistance of a cell.

9. B.G- Comparison of emf of two cells

10. Determining the focal length of high-power microscope objective

11. Study of interference fringes bi-prism arrangements

12. Study of polarization of light by simple reflection

13. Study of the rise and decay of current in a RC circuit

14. Study of the impedance of an inductor at varying frequencies to measure R and L
15. Computer simulation circuit analysis using Kirchhoff’s laws.

16. Computer simulation of double slit interference
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Text Books :

1. Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2. Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House,
New Delhi)

4. B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5. Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int.
(P) Ltd.)

Reference Book:

1. VY Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 12: (SUPPORTIVE 3) CHEMISTRY |

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks

UNIT 1

Intermolecular forces - Vanderwall and London forces. Liquid state theory and properties of
liquids, liquid-crystal formation and applications. Solid state- forces in solids- covalent, ionic,

metallic, and Vanderwall’s, Lattice energy. (12 Hours)

UNIT 2

Theory of semi-conductors and its application. Bond properties- types of hybridization, bond
length, bond order, bond strength. Resonance energy- resonance strength of multiple bonded

species Carbon Monoxide, Nitrous Oxide, phenol, benzaldehyde, aniline. (12 Hours)

UNIT 3

Covalent bond- Orbital Overlap- hybridization, geometry of organic molecules- methane,
ethylene, acetylene, benzene. Electron displacement effects, inductive, resonance,
hyperconjugative and steric effects-their effect on properties of compounds. Stereoisomerism.
Optical isomerism-optical activity, lactic acid, tartaric acid, racemization, resolution.

(12 Hours)

UNIT 4

Aromatic compounds-electrophilic substitution in benzene, mechanism of nitration,
halogenation, Alkylation and Acylation. Preparation, properties and uses of Naphthalene, Furan,

Thiophene, Pyrrole, Pyridine, Chloroform and Carbon Tetrachloride. (12 Hours)

UNIT 5

Keto-enol tautomerism. Geometric isomerization, maleic acid and fumaric acid. Rotation around
single bond proffered rations, conformers of ethane, propane, n- butane and cyclohexane. Axial

and equatorial bonds. (12 Hours)
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Text books:

1. P. W. Atkins Physical Chemistry, 6thed, 1998.

2. Wade, L.G. Organic Chemistry, Pearson Education, 5thed, 2003.

3. M. Ladd. Introduction to Physical Chemistry, Cambridge, 1998.
Internal Assessment (Max. marks : 30)

o a0k~ w -

CCE-1

CCE-2

CCE-3

Assignments (atleast 2)
Attendance

Total

: 5 Marks
: 5 Marks
: 5 Marks
: 10 Marks
: 5 Marks
: 30 Marks
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CHEMISTRY PRACTICALS I
1. Estimation of sodium hydroxide using sodium carbonate standard.
2. Estimation of hydrochloric acid using oxalic acid standard.
3. Estimation of borax using sodium carbonate standard.
4. Estimation of ferrous sulphate using Mohrs salt standard.
5. Estimation of oxalic acid using ferrous sulphate standard.

6. Preparation of the following inorganic compounds: ferrous ammonium sulphate, manganous
sulphate, sodium thiosulphate.

P37



§Part IIl — B.Sc.B.Ed — Physics SyIIabi§ iPondicherry University§

Il YEAR - SEMESTER IV
CORE 13: ELECTRONICS

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks

UNIT-I
Junction diode, special diodes, and their general uses: Classification of Conductors, insulators

and semi-conductors on the basis of energy band diagram - Intrinsic and extrinsic
semiconductors. P- type and N-type semi-conductors. Formation of PN junction diode - Forward
and reverse characteristics - Diode resistance - Effect of temperature on extrinsic
semiconductors, Half wave, Centre tap and Bridge rectifiers, Expression for average dc voltages,
qualitative ideas of filters, clipping and clamping circuits - their general applications. Zener
diode - Volt- ampere characteristics - Avalanche and Zener breakdown mechanisms - Zener
voltage. Simple voltage regulator circuit using zener diode. LED, Photodiode. (15 hours)

UNIT-II
Bipolar junction transistors, biasing and hybrid parameters: Construction of NPN and PNP

transistors - their operation modes - operation of NPN transistors - CB, CE and CC
configurations and their biasing, Input, Output and transfer characteristics of BJTs in CB and CE
modes - Active, saturation and cut-off regions - Bias stability - Load line analysis - operating
point. Stability factor and stabilization - Thermal runaway, h-parameters of a transistor and their
notations. Single stage RC coupled amplifier, calculation of mid frequency gain using h-
parameters, frequency response curve (qualitative). (15 hours)

UNIT-I1I
JFETS and MOSFETS: Construction of n-channel and p-channel JFETS - operation of n-

channel JFET - Drain characteristics of n-channel JFET - Transfer characteristics - parameters of
JFET - comparison between BJT and JFET. JFET biasing circuits. MOSFETS, characteristics
and parameters. (15 hours)

UNIT-1V
Operational amplifiers and oscillators: Principles of operational amplifiers, offset parameters,

differential gain, CMRR, applications of op-amp: as inverting and non-inverting amplifiers,
summing amplifier, difference amplifier, differentiator, integrator, and comparator. Concept of
feedback mechanism, oscillators, Barkhausen criterion, RC oscillators (Wein bridge & Phase
shift), Multivibrators. (15 hours)
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TEXTBOOKS:

1. R.S. Sedha, A textbook of applied electronics, 2005 (S. Chand & Co.,)
2. V.K. Metha, Principles of electronics, 2005 (S. Chand & Co.,)

3. Millmann & Halkias, Integrated Electronics (Tata Me Graw Hill.)

4. M.K.Bagde, S.P. Singh, Element of Electronics (S.Chand & Co.)

5. D.Chathopadhyay & Rakshit, Electronic Fundamental and Applications (New Age
International)

6. S. Salivahanan and N. Suresh Kumar, Electronic devices and electronic circuits, 2004 (TMH)
7. Malvino, Electronic principles, 6th Edition (TMH).

REFERENCE BOOKS:

1. B.L. Theraja, Basic Electronics, 2005 (S. Chand & Co.,)

2. G. Nagarajan, Electronic devices, 2005 (Lakshmi Publications)

3. U.A. Bakshi and A.P. Godso, Electron devices, 2005 (Technical Publications, Pune).

4. Millman and Halkias,Electronic devices and Circuits, (Mc Graw Hill)

5. Horowitz and Hill, Art of Electronics (Cambridge University Press).

Internal Assessment (Max. marks : 30)

1. CCE-1 :5 Marks

2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 14: MODERN PHYSICS AND RELATIVITY

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks

UNIT I
Planck’s quantum, Planck’s constant and light as collection of photons; Photo — electric effect
and Compton scattering. De Broglie wavelength and matter waves; Davission-Germer
experiment Problems with Rutherford model — instability of atoms and observation of discrete
atomic spectra; Bohr’s quantization rule and Atomic stability; calculation of energy levels for
hydrogen atoms and their spectra. (15 hours)
UNIT II
Position measurement — gamma ray microscope thought experiment; Wave — particle duality,
Heisenberg uncertainty principle — impossibility of a particle following a trajectory; estimating
minimum energy; Energy — time uncertainty principle. Two slit interference experiment with
photons, atoms and particles; linear superposition principle as a consequence; matter waves
and wave amplitude. (15 hours)
UNIT 1l
Schrodinger equation for non — relativistic particles; momentum and energy operators;
stationary states; physical interpretation of wave equation, probabilities and normalization;
probability and probability current densities in one dimension, simple one dimensional
problems. (15 hours)
UNIT IV
Special Theory of Relativity: Constancy of speed of light. Postulates of Special theory of

Relativity. Length contraction. Relativistic addition of velocities. (15 hours)
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Reference Books:

1. Concepts of Modern Physics, Arthur Beiser, 2009, McGraw — Hill.

2. Modern Physics, John R. Taylor, Chris D Zafiratos, Michael A Dubson, 2009, PHI
3. Modern Physics, R.A.Serway, C.J.Moses and C.A.Moyer, 2005, Cengage Learning.
4. Modern Physics, G.Kaur and G.R.Pickrell, 2014, McGraw — Hill.

5. Physics — Resnick, Halliday and Walker 9th edition,Wiley.

Text Books:

1. Quantum Mechanics, Gupta, Kumar, Sharma Jai Prakash Nath Pub. 31st Ed. 2012,
2. Essentials of Quantum Mechanics, B.N.Srivastava, Pragathi Prakasan, 2014.

3. Properties of Matter, Brijlal, S. Chand.

Internal Assessment (Max. marks : 30)

1. CCE-1 :5 Marks

2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 15: PART - | THEORY
LASER AND MOLECULAR SPECTRSCOPY

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT-I

Laser System, Types and Applications: Coherence: spatial and temporal, Einstein's A and B
coefficients; Conditions for laser action; existence of a metastable state, population inversion by
pumping and cavity resonance condition. Ruby Laser, He-Ne Laser, Dye laser; Applications of

lasers: Laser communication, Medical applications and Material processing. (10 hours)

UNIT-II

Spectroscopic Methods: Emission spectroscopy: Emission source, prism and grating
spectrographs, constant deviation systems, monochromators. Absorption spectroscopy:
Continuum source for absorption studies, single-beam and double beam IR spectrometers.
(10 hours)

UNIT-I1I
Rotation and Vibration of Molecules: Classification of molecules as various tops, Rotational
energy levels of diatomic molecules(no derivation). Pure rotation spectra; selection rules, isotope
effects on rotational energies. Vibrational energy levels, force constants, anharmonicity,
dissociation energy, Spectra of diatomic molecules: Vibration-rotation spectra; selection rules, P,
Q. and R branches.

Electronic levels, Raman Effect: Sharing of electrons; formation of molecular orbitals,
molecular orbitals in H+ ion, MO theory of H2 molecule, diatomic molecular orbitals, molecular
orbital energy level diagram. Raman effect: Stokes and anti-Stokes lines, quantum theory of
Raman effect, selection rules in Raman and IR spectra. (10 hours)
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TEXTBOOKS:

1. C.N. Banwell, Fundamentals of molecular spectroscopy, (Tata-Mc-Graw Hill)

2. G Aruldhas, Molecular Structure & Spectroscopy, (Prentice-Hall of India)

3. Walker and Straughan; Spectroscopy, Vol 1, II, Il (Wiely)

4. M.N.Avadhanulu, An Introduction to Lasers ( S.Chand and Co)

REFERENCE BOOKS:

1. B B Laud; Lasers and Non-linear Optics, (Wiley Eastern, 1985)

2. G Herzberg; "Molecular spectra and Molecular structure, (prentice Hall, New York)

3. R C Johnson; An Introduction to Molecular spectra ( Methuen).

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 15: PART - 11 - PHYSICS PRACTICAL
PHYSICS LABORATORY - IV
Maximum : 50 marks

Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS

[y

. Young’s modulus — Koenig’s method (Non uniform bending)

N

. Rigidity Modulus — Statistic Torsion

w

. Specific latent heat of fusion of ice

o

. Spectrometer- determination of N - normal incidence method

(63

. Field along the axis of the circular coil carrying current and determination of B

»

. Carry-Foster's bridge - Temperature co-efficient of the material of a wire.

~

. Potentiometer -Calibration of high range voltmeter

oo

. Figure of merit of a periodic moving coil galvanometer.

9. B.G. - Comparison of capacities.

10. Melde's string-Specific gravity of a solid and liquid.

11. Study of optical rotation by solutions.

12. Study of the rise and decay of current in a RL circuits

13. Junction and Zenor diode characteristics

14, Study of Half and full wave rectifier

15. Computer simulation of effect of magnetic field on charged particles

16. Computer simulation of propagation of electromagnetic waves.
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Text Books :

1. Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2. Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House,
New Delhi)

4. B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5. Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int.
(P) Ltd.)

Reference Book:

1. VY Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 16: (SUPPORTIVE 4) CHEMISTRY Il

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks

UNIT 1
Co-ordination chemistry — definition of terms, classification of ligands, nomenclature. Chelation

— examples, chelate effect explanation. Werner’s theory- conductivity and precipitation studies.
Sedgwick’s theory- Effective atomic number concept. Pauling’s theory postulates, applications
to octahedral, square, planar and tetrahedral complexes. (12 hours)

UNIT 2
Biological role of Hemoglobin and Chlorophyll. EDTA and its applications. Environmental

chemistry- Green House Effect, global warming, Ozone depletion, BOD and COD - importance,
rainwater harvesting-needs, methods, advantage. Pollution — types, strategies in its control.

(12 hours)
UNIT 3
Carbohydrates-classification, preparation and properties of Glucose, Fructose and Sucrose.

Discussion of ring structure and mutarotation. Properties of starch and cellulose. Interconversion
of Glucose and Fructose. Amino-acids classification, preparation and properties of Glycine and
Alanine, preparation of peptides by Bergman method. Classification of proteins according to
composition, function and shape. Protein denaturation. (12 hours)

UNIT 4
Dyes and Drugs-Azo dyes-congo Red, Triphenyl methans, Malachite Green, Food colours.

Sulpha drugs—sulphonamides and sulpha pyrimidine, preparation and uses. Antibiotics
penicillin and Chloromycetin-source, structure and uses. Vitamins- source and structure of

vitamin A, B, C, D, E and F (structural elucidation not required). (12 hours)

UNIT 5

Electro chemistry- Kohlrauch law-measurement of conductance, pH determination,
conductometric titrations, hydrolysis of salts, derivation of Kh. Galvanic cells, EMF standard
electrode potentials, reference electrodes, electrochemical series and its application,
electroplating and its application. Corrosion-methods of prevention. Bioenergetics-Chemical
kinetics-order of reaction (zero and first order), half-life period. Chemical equilibrium-basic idea.
(12 hours)
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Text books:
1. P. W. Atkins Physical Chemistry, 6th edition, 1998.
2. Wade, L.G, Organic Chemistry, Pearson Education, 5th edition, 2003.

3. M. Ladd, introduction to Physical Chemistry, Cambridge, 1998.
Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CHEMISTRY PRACTICAL Il
1. Detection of elements —nitrogen, sulphur and halogens.
2. Preliminary test and detection of carbohydrate, urea, benzamide and aromatic amines.

3. Detection of anions: carbonate, sulphide, sulphate, fluoride, chloride, bromide, nitrate, oxalate,
phosphate.

4. Reaction of aldehyde (aromatic), ketone (aliphatic and aromatic), carbohydrate, carboxylic
acid (mono-and dicarboxylic-), phenol, aromatic primary amine, amide and diamide.

5. Systematic analysis of organic compounds containing one functional group and
characterization by confirmatory tests or derivatives.
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111 YEAR - SEMESTER-V

CORE 17: NUCLEARPHYSICS
(60 Lectures) Internal assessment : 30 marks

External assessment : 70 marks

UNIT I

General Properties of Nuclei: Constituents of nucleus and their Intrinsic properties,
quantitative facts about size, mass, charge density (matter energy), binding energy, average
binding energy and its variation with mass number, main features of binding energy versus

mass number curve, N/Z plot, angular momentum, parity, magnetic moment, electric moments,
nuclear excites states. (15 hours)
UNIT II

NuclearModels: Liquid drop model approach, semi empirical mass formula and significance of

various terms, condition of nuclear stability. Two nucleon separation energies, Fermi gas

model (degenerate fermion gas, nuclear symmetry potential in Fermi gas), evidence for nuclear

shell structure, nuclear magic numbers, basic assumption of shell model, concept of mean field,

residual interaction, concept of nuclear force. (15 hours)
UNIT 1l

Radioactivity decay: (a) Alpha decay: basics of a-decay processes, theory of a-

Emission, Gamow factor, Geiger Nuttall law, a-decay spectroscopy. (b) B-decay: energy
kinematics for B-decay, positron emission, electron capture, neutrino hypothesis. (¢) Gamma
decay: Gamma rays emission & kinematics, internal conversion. Nuclear Reactions: Types of
Reactions, Conservation Laws, kinematicsofreactions,Q- value, reactionrate, reaction cross

section,Concept of compound and direct reaction, resonance reaction, Coulomb scattering
(Rutherford scattering). (15 hours)
UNIT IV

Particle physics: Particle interactions; basic features, types of particles and its
families.Symmetries and Conservation Laws: energy and momentum, angular momentum,
parity, baryon number, Lepton number, Isospin, Strangeness and charm, concept of quark
model, color quantum number and gluons. (15 hours)
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Reference Books:
1. Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 2004)

2. Quarks and Leptons, F. Halzen and A.D. Martin, Wiley India, New Delhi

3. Basic ideas and concepts in Nuclear Physics - An Introductory Approach by K. Heyde (IOP
Institute of Physics Publishing, 2004).

4. Radiation detection and measurement, G.F. Knoll (John Wiley & Sons, 2000).

5. Theoretical Nuclear Physics, J.M. Blatt &V.F.Weisskopf (Dover Pub.Inc., 1991)

Text Books:

1. Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008).
2. Concepts of nuclear physics by Bernard L. Cohen. (Tata Mcgraw Hill, 1998).

3. Introduction to Elementary Particles, D. Griffith, John Wiley & Sons

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 18: PART - | THEORY
NUMERICAL METHODS AND COMPUTATIONAL PHYSICS

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT I

Numerical Methods: Introduction-Straight line fitting (group average and least square
methods)-fitting a parabola(leastsquaremethods)—successiveapproximationmethod—
conditionfortheconvergence-orderofconvergence—Regula—Falsimethod— NewtonRapsonmethod-
criterionfortheconvergence— order of convergence — Elimination method-Gauss — Jordan
method (10 hours)

UNIT-II

Numerical Differentiation: Numerical Differentiation — forward and backward-Integration: -
Trapezoidal — Interpolation — Lagrangian - unequal-Newton’s forward interpolation formula
(equal intervals) - Matrix: Solving the simultaneous equations — eigen value of a matrix by
power methods. (10 hours)
UNIT-II
FORTRAN: Fortran: Constants, variables, operators — mode of expressions arithmetic to
FORTRAN expression — Hierarchy of operators, Statements —i/p&o/pStatements—
executableStatements-formatandgotoStatements—computed goto — arithmetic IF — logical IF,
Built- in-functions, Do statement — simple Do loop-function subprogram Subroutine
subprogram(Introduction)
Programming: Algorithm — Flow Chart-Simple programs using FORTRAN: Area and volume of
geometrical structures, sum of series, product of ‘n’ numbers, Straight line, ellipse, parabola and

their slope. (10 hours)

P54



§Part IIl — B.Sc.B.Ed — Physics SyIIabi§ iPondicherry University§

TEXT BOOKS:

1. M. K. Venkatraman, Numerical methods in Sci. & Eng.,(National Pub. Co.)

2. Santosh Kumar, Computer based Numerical & Statistical techniques,(S. Chand & Co, 2008)
3. Rajaraman, Computer Programming in Fortran 90and 95, (Prentice Hall of India)

4. Kandasamy, Thilagavathy & Gunavathy, Numerical methods,(S.Chand& Co., 2007)

REFERENCE BOOKS:

1. B.S.Grewal, Numerical methods in Engineering & Science with Programes in
FORTRAN77, C & C++, (Khanna Pub. Vlledition, 2005)

2. Rajaraman, Computer Programing in FORTRAN77, (Prentice Hall of India, IV edition,
2002)

3. James B. Scarborough, Numerical Mathematical Analysis, (Oxford and IBH, New Delhi,
1971)

4. S.S.Sastry, Elementary Numerical Analysis,(PHI).

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 18: PART - I1 PHYSICS PRACTICAL
PHYSICS LABORATORY -V
Maximum : 50 marks

Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS:

1. Newton's Rings: determination of refractive index of the material of thelens.

2. Spectrometer: Hartmann's Interpolation Formula - Determination ofwavelength

3. Spectrometer: i - i curve and determination of refractiveindex.

4. Spectrometer Dispersive power of the materialprism

5. Spectrometer: Grating — wavelength by normal incidencemethod

6. Young's modulus: Elliptical fringes method.

7. Ultrasonic velocity and compressibility of the liquids - Interferometermethod.

8. Field along the axis of a circular coil - Determination of moment of amagnet

9. Temperature co-efficient of aThermistor

10. Potentiometer: Verification of laws of resistance and resistivity of the material of awire.
11. Potentiometer: Resistance of the potentiometer and measurement of emf of athermocouple.
12. B.G Internal resistance of acell

13. B.G: Current and voltagesensitivities.

14. B.G: Quantity or chargesensitivity.

15. Wien's bridge: Measurement offrequency.

16. Diode laser : characteristicstudy

17. Simulation of 3-D models of a given kind of crystal and theirstudy

18. Computer simulation of growth of current in RLcircuit.
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Text Books :

=

Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2. Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House,
New Delhi)

4. B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5. Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int.

(P) Ltd.)

Reference Book:

1. VY Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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111 YEAR - SEMESTER VI
CORE 19: QUANTUM MECHANICS

(60 Lectures) Internal assessment : 30 marks
External assessment : 70 marks
UNIT I:
Time dependent Schrodinger equation: Time dependent Schrodinger equation and dynamical
evolution of a quantumstate; Properties of Wave Function. Interpretation of Wave Function
Probability and probability current densities in three dimensions; Conditions for Physical
Acceptability of Wave Functions. Normalization. Linearity and Superposition Principles.
Eigenvalues and Eigen functions. Position, momentum & Energy operators; commutator
of position and momentum operators; Expectation values of position and momentum.
Wave Function of a FreeParticle. (15 hours)
UNIT I
Time independent Schrodinger equation-Hamiltonian, stationary states and energy
eigenvalues; expansion of an arbitrary wave function as a linear combination of energy eigen
functions; General solution of the time dependent Schrodinger equation in terms of linear

combinations of stationary states; wave packets, Fourier transforms and momentum space wave

function; Position-momentum uncertainty principle. (15 hours)
UNIT 111

Generaldiscussionofboundstatesinanarbitrarypotential-continuityofwavefunction,
boundary condition and emergence of discrete energy levels; application to one-dimensional
problem-squarewellpotential;Quantum mechanics of simple harmonic oscillator- energy levels

and energy eigen functions. (15 hours)

UNIT IV
Quantum theory of hydrogen-like atoms: time independent Schrodinger equation in
spherical polar coordinates; separation of variables for the second order partial differential
equation; angular momentum operator and quantum numbers; Radial wavefunctions; Orbital

angular momentum quantum numbers | and m; s, p, d shells (idea only). (15 hours)
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Reference Books:

1. Quantum Mechanics, Eugen Merzbacher, 2004, John Wiley and Sons, Inc.

2. Introduction to Quantum Mechanics, David J. Griffith, 2nd Ed. 2005, Pearson Education
3. Quantum Mechanics, Walter Greiner, 4th Edn., 2001,Springer

4. Quantum Mechanics, Bruce Cameron Reed, 2008, Jones and Bartlett Learning.

Text Books:

1. P.M.Mathews & K.Venkatesan, A Text book of Quantum Mechanics, 2nd Ed.2010,
McGraw Hill

2. Robert Eisberg and Robert Resnick, Quantum Mechanics,2nd Edn., 2002,Wiley.

3. Leonard I. Schiff, Quantum Mechanics, 3rdEdn. 2010, Tata McGraw Hill.

4. G. Aruldhas, Quantum Mechanics, 2ndEdn. 2002, PHI Learning of India.

5. Quantum Mechanics for Scientists & Engineers, D.A.B. Miller, 2008, Cambridge Uni. Press.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 20: PART -1 THEORY
ASTROPHYSICS

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT-I
Basics of orbiting telescope, Hubble space telescope, Focault’s experiment, Van Allen belts,
Aurora. Astronomical Objects: Red giants, Heavy element synthesis, white dwarfs -
Chandrasekar’s mass limit, rotating black holes, Shwarz child radius. Tidal and Planetesimal
theories - Kupier’s proto-planet theory, Hertzsprung-Russel diagram applications, outline of
Saha’s ionization theory. (10 hours)
UNIT-II
Solar system: Structure of photosphere, chromosphere, corona and their characteristics -
Mechanism of energy production in the Sun, Solar prominences, spicules and plages. Steady
state theory, evidence in favour of Big-bang theory - Future of the Universe, pulsating theory
standard model, inflation. (10 hours)
UNIT -1l
Applications: Bio-astronomy. Habitable planets - project SETI and other search for extra
terrestrial civilizations - UFO phenomenon. Rocket equation, thrust and acceleration, space
shuttles. Theory of Geosynchronous satellite, Trajectory adjustments, Launch site tracking, radio
telemetry, space probes. (10 hours)
TEXTBOOKS::

1. Baidyanathan Basu, An Introduction to Astrophysics (Prentice Hall of India)
2. K.D.Abhyankar, Astrophysics -Stars and Galaxies (University Press India)
3. J.V.Narlikar, Introduction to Cosmology (Cambridge University Press, UK).
REFERENCE BOOKS:

1. lon Nicolson, Unfolding our Universe (Cambridge University Press)
2. D.D. Clayton, Principles of Stellar Evolution and Nucleosynthesis, (McGraw Hill, NewY ork)
3. Robert Dixen, Dynamic Astronomy (Prentice Hall International)

SCHEME OF EXAMINATION:

External Theory Examination - 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 20: PART - 11 PHYSICS PRACTICAL
PHYSICS LABORATORY - VI
Maximum : 50 marks

Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS:

1. Study of CRO.

2. Transistor characteristics — common emitter.

3. Tuned collector oscillator- Frequency measurement by CRO and Frequencycounter.
4. Tuned base oscillator - Frequency measurement by CRO and Frequencycounter.
5. Astable multivibrator- Using 555 Timer- Frequency measurements

6. Emitter follower.

7. Phase shift oscillator - Frequency measurement by CRO and Frequencycounter.
8. Basic Logic and Universal gates using diodes and transistors components.

9. NAND and NOR as universal gates using ICs

10. Transistor Amplitude modulator and measurement of percentage of modulation.
11. OP-AMP characteristics (741 IC) -parameter measurement

12. Implementation of logic expression and their simplification

13. Half-adder and full-adder

14. Parity generator /checker

15. Flip-flop circuits using gates

16. Asynchronous counters using ICs

17. Diode AM detection

18. Assembly language programming - microprocessor —addition.
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Text Books :

=

Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2. Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House,
New Delhi)

4. B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5. Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int.

(P) Ltd.)

Reference Book:

1. VY Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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IV YEAR - SEMESTER VII
CORE 21 -PART - I THEORY

DIGITAL ELECTRONICS

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT-I

Digital Principles: Number system, binary arithmetic, Basic gates and universal gate

operations. Boolean algebraic theorems and properties-Karnaugh map: two and four variable

map, POS and SOP simplification, NAND and NOR implementation, don't care condition,

Combinationalogicdesign:paritychecker,halfandfulladders,demultiplexer,multiplexer,decoders,

encoders, PAL. (10 hours)
UNIT-II

FlipFlopsandCounters: RSflip-flops, clocked RS flip-flop, edge-triggering. JK flip-flop, D-type
flip-flop, JK master slave flip-flop design procedure;serial-in—serialout.Serial-in—parallel out
shift registers asynchronous counters; decade counter (Mod10 counter); NE 555 timer as

astable mulitvibrator. (10 hours)

UNIT -1V

Microprocessors: Components of a micro-processor system, Architecture of 8085, Addressing modes,
instruction set. Pin configuration, stack operation, memory stack and cascade stack,assembly language
programming of Intel 8085. Software programmes involving addition and subtraction. Simple i/o

operations using 8255 ports. Elementary introduction to 16 bit processor. (10 hours)
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TEXT BOOKS :

1. Malvino&Leach, Digital Principles and Applications (Tata McGraw Hill)
2. R.P Jain, Modem Digital Electronics,(Tata McGraw-Hill. New Delhi)

3. Morris Mano.M Digital logic and computer design, (Prentice Hall of India)

4. Ramesh S.Gaonkar, Microprocessor Architecture-Programming and Applications with the
8085 (Prentice Hall)

REFERENCE BOOKS:

1. Milliman & Halkias, Integrated Electronics(Tata McGraw-Hill)
2. Floyd L. Thomas; Digital fundamentals (Universal Bookstall.)
3. Jacob Millman, Microelectronics (McGraw Hill)

4. Badri Ram, Fundamentals of Microprocessors and microcomputers, (Dhanpat Rai Publication)

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 21 - PART - 11 PHYSICS PRACTICAL
PHYSICS LABORATORY - VII
Maximum: 50 marks

Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS:

10.
11.
12.
13.
14.
15.
16.
17.

18.

Air wedge: Determination of the thickness and insulation of the wire.
Spectrometer: i - i* curve for given angle of deviation 11 method
Spectrometer small angle prism

Spectrometer: Determination of Cauchy ‘s constants

Spectrometer: Dispersive power of a grating

Filed along the axis of acicular coil — Determination of BH using Searl’s
vibration magnetometer

Potentiometer: Resistance of potentiometer and measurement of emf of a
thermocouple.

Potentiometer: Temperature coefficient of resistance of the material of a coil of wire.
B.G: Comparison of mutual inductance of two pairs of coils.

B.G absolute capacity of a condenser

Study of divergence of a laser beam

Characteristics of a solar cell

Determination of refractive index: Abbe's refractometer.

Measurement of e by Milliken's method

Determination of Planck’s constant

Hall probe in magnetic field measurement

Computer simulation of 1 -D and 2-D lattice vibrations

Computer simulation of nuclear chain reactions and nuclear energy.
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Text Books :

=

Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2. Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House,
New Delhi)

4. B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5. Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int.

(P) Ltd.)

Reference Book:

1.V Y Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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IV YEAR - SEMESTER -VIlII
CORE 22 - PART - | THEORY

CORE 21: RENEWABLE ENERGY AND ENERGY HARVESTING

(30 Lectures) Internal assessment : 15 marks
External assessment : 35 marks

UNIT |

Fossil fuels and Alternate Sources of energy: Fossil fuels and Nuclear Energy, their limitation,
need of renewable energy, non-conventional energy sources. An overview of developments in
Offshore Wind Energy, Tidal Energy, Wave energy systems, Ocean Thermal Energy
Conversion, solar energy, biomass, biochemical conversion, biogasgeneration, geothermal
energy tidal energy, Hydroelectricity.

(10 hours)

UNIT NI

Solar energy: Solar energy, its importance, storage of solar energy, solar pond, non convective
solar pond, applications of solar pond and solar energy, solar water heater, flat plate collector,
solar distillation, solar cooker, solar green houses, solar cell, absorption air conditioning. Need
and characteristics of photovoltaic (PV) systems, PV models and equivalent circuits, and sun
tracking systems. Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and
different electrical machines in wind turbines, Power electronic interfaces, and grid
interconnection topologies.
(10 hours)
UNIT 111

Ocean Energy: Ocean Energy Potential against Wind and Solar, Wave Characteristics and
Statistics, Wave Energy Devices. Geothermal Energy: Geothermal Resources, Geothermal
Technologies. Hydro Energy: Hydropower resources, hydropower technologies, environmental

impact of hydro power sources. (20 hours)
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TEXT BOOKS:

1. Non-conventional energy sources - G.D Rai - Khanna Publishers, New Delhi.

2. Solar energy - M P Agarwal - S Chand and Co. Ltd.

3. Solar energy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Ltd.

REFERENCE BOOKS:

1. Godfrey Boyle, “Renewable Energy, Power for a sustainable future”, 2004,

2. Oxford University Press, in association with The Open University.

3. Dr. P Jayakumar, Solar Energy: Resource Assesment Handbook, 2009

4. J.Balfour, M.Shaw and S. Jarosek, Photovoltaics, Lawrence J Goodrich (USA).
5. http://en.wikipedia.org/wiki/Renewable energy

SCHEME OF EXAMINATION:

External Theory Examination : 35 marks (to be conducted by University with
time duration of 2 hours)

Internal Practical Assessment : 15 marks (to be provided by the teacher as CIA, based on

the performance of students)
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CORE 22 - PART - 11 PHYSICS PRACTICAL

PHYSICS LABORATORY - VIII
Maximum : 50 marks

Choose any 6 experiments from the list given below

LIST OF EXPERIMENTS:

1. Transistor characteristics — common base

N

. Power pack - construction with Bridge rectifier and IC regulator.

. Emitter follower

w

I

. Single stage RC coupled CE amplifier - Frequency response curve.

(63

. Hartley oscillator - Frequency measurement by CRO and Frequencycounter.

»

. Colpitt's oscillator- Frequency measurement by CRO and Frequencycounter.

~

. Clipping and Clamping circuits using diodes

8. Astable —mutivibrator using transistor frequency measurement

9. Basic and Universal logic gates using ICs

10. JFET characteristics.

11. OP-AMP addition, subtraction, multiplication, Integration and differentiation.
12. Implementation of logic expression and the simplification

13. Arithmetic circuits using gates

14. Multiplexers, Demultiplexers

15. RS, D, JK and Master Slave
flip-flops 16 Shift Registers

17. Synchronous counters using ICs

18. Assembly language programming - microprocessor -subtraction
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Text Books :

1.Practical Physics C.C Ouseph, V.J.Rao and V.Vijayendran

2.Practical Physics M.N.Srinivasan, Sultan son Pub.

3. D P Khandelwal, Laboratory Manual of Physics for UG classes (Vani Pub. House, New
Delhi)

4.B Saraf et al, Physics through Experiments, Vol. 1, Mechanical Systems, (Vikas
Publication House. New Delhi)

5.Verma, Ahluwalia, Sharma, Computational Physics, an Introduction (New Age Int. (P)
Ltd.)

Reference Book:

1. V'Y Rajopadhye and V L Purohit, Text book of experimental Physics

Scheme of Valuation: (Max. marks : 50)

1. Internal Marks : 10 Marks
2. Writing Principle and brief procedure : 5 Marks
3. Record : 5 Marks
4. Viva-voce : 5 Marks
5. Observation : 10 Marks
6. Calculation : 10 Marks
7. Result : 5 Marks
Total : 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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B.Sc., B.Ed. LIBERAL OPTIONS

PART I1I: B.SC.B.ED.

Branch: CHEMISTRY

- Pondicherry University |

SEM | No. CODE | Sub Name of the course CCE | UE | Total
I Corel Main 1 General Chemistry-I 30 | 70 | 100
Core 2 Main 2 Green Chemistry 30 | 70 | 100
Core 3
Part-I Basic Analytical Chemistry 15 | 35 50
Theory
Core-3 Main3 | Chemistry Laboratory-I
Part-11 20 30 50
Practical Volumetric Analysis & Chromatography
Core 4 Mathematics-I 30 | 70 | 100
(Supportive 1) Anci 1-1
Zoology-I 30 | 70 | 100
11 Coreb Main 4 General Chemistry-11 30 | 70 | 100
Core 6 Main 5 Physical Chemistry-I 30 | 70 | 100
Core7
Part-I Analytical and Clinical Biochemistry 15 | 35 50
Theory )
Core-7 Main6 " Chemistry-Laboratory-II
Part-I1 20 30 50
Practical Physical Chemistry Experiments
Core 8 Mathematics-11 30 | 70 | 100
(Supportive 2) Anci 1-2
Zoology-Il 30 | 70 | 100
11 Core 9 Main 7 Inorganic Chemistry-I 30 | 70 | 100
Core 10 Main 8 Physical Chemistry-II 30 | 70 | 100
Core 11
Part-I Fuel Chemistry 15 | 35 50
Theory Main 9
Core-11 Chemistry-Laboratory-III
Part-11 20 30 50
Practical Physical and Inorganic Chemistry Practical
Core 12 Anci 2-1 | Physics-I 30 | 70 | 100
(Supportive 3)
I\Y% Core 13 Main 10 | Organic Chemistry-I 30 | 70 | 100
Core 14 Main 11 | Inorganic Chemistry-II 30 | 70 | 100
Core 15
Part-1 Main12 | Nano Chemistry 15 | 35| 50
Theory
Core-15 Chemistry-Laboratory-1V 50
Part-I1 Physical and Organic Chemistry Practical | 20 | 30
Practical
Core 16 Anci 2-2 | Physics -II 30 | 70 | 100
(Supportive 4)

Chem_1




Partlll- B.Sc.B.Ed - Chemistry Syllabi Pondicherry University

\' Core 17 Main 13 | Organic Chemistry-II 30 | 70 | 100
Core 18
Part-1 Main 14 | Pharmaceutical Chemistry 15 | 35 50
Theory
Core-18 Chemistry-Laboratory-V
Part-1 Organic Chemistry Practical 20 | 30 | 50
Practical

VI Core 19 Main 15 | Analytical Methods in Chemistry 30 | 70 100
Core-20
Part-1 Main 16 | Industrial Chemicals & Environment 15 | 35 50
Theory
Core-20 Chemistry -Laboratory-VI
Part-I1 Industrial Chemicals & Environment 20 30 50
Practical

VII | Core-21 Main 17 | Organo Metallics and Bioinorganic
Part-1 Chemistry 15 | 35 50
Theory
Core-21 Chemistry -Laboratory-VII
Part-11 Analytical Methods in Chemistry and 20 30 50
Practical Analytical Clinical Biochemistry

VIII | Core-22 Main 18
Part-I Business Skills for Chemists 15 | 35 50
Theory
Core-22 10
Part-lI Dissertation 40 | 50
Practical
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TABLE OF CONTENTS
SEMESTER-I

Core- 1: General Chemistry-l1 = -----m--m-mmemmmmmm oo

- Pondicherry University |

Core- 2: Green Chemistry

Core- 3: Part-1 (Theory): Basic Analytical Chemistry
Part-11 (Practical): Chemistry Laboratory-I
(Volumetric Analysis & Chromatography)

Core-4: Mathematics-1

Zoology-I

SEMESTER-II

Core- 5: General Chemistry-I1I

Core- 6: Physical Chemistry-I

Core- 7: Part-1 (Theory): Analytical and Clinical Biochemistry
Part-11 (Practical): Chemistry Laboratory-II
(Physical Chemistry Experiments)
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SEMESTER-III
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Core-10: Physical Chemistry-11

Core-11: Part-1 (Theory): Fuel Chemistry
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| YEAR - SEMESTER-I
CORE-1: GENERAL CHEMISTRY - |

(60 Lectures) Internal Assessment: 30 Marks
External Assessment: 70 Marks

Unit — I: Atomic Structure

Review of: Bohr’s theory and its limitations, dual behaviour of matter and radiation, de
Broglie’s relation, Heisenberg Uncertainty principle. Hydrogen atom spectra. Need of a new
approach to Atomic structure.

Quantum mechanics: Time independent Schrodinger equation and meaning of various terms
in it. Significance of v and y?, Schrédinger equation for hydrogen atom. Radial and angular
parts of the hydronic wave functions (atomic orbitals) and their variations for 1s, 2s, 2p, 3s,
3p and 3d orbitals (Only graphical representation). Radial and angular nodes and their
significance. Radial distribution functions and the concept of the most probable distance with
special reference to 1s and 2s atomic orbitals. Significance of quantum numbers, orbital
angular momentum quantum numbers m; and ms. Shapes of s, p and d atomic orbitals, nodal
planes. Spin quantum number (s) and magnetic spin quantum number (ms).

(12 Hours)

Unit 11: Chemical Bonding and Molecular Structure

lonic Bonding: General characteristics of ionic bonding. Energy considerations in ionic
bonding, Lattice energy and solvation energy and their importance in the context of stability
and solubility of ionic compounds. Statement of Born-Landé equation for calculation of
lattice energy, Born-Haber cycle and its applications, polarizing power and polarizability.
Fajan’s rules, ionic character in covalent compounds, bond moment, dipole moment and
percentage ionic character.

Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis
of VSEPR and hybridization with the following examples — BeClz, BFs, NH3, SF4, PCls, SFe.

Concept of resonance and resonating structures in various inorganic compounds. MO
Approach: Rules for the LCAO method, bonding and anti-bonding MOs and their
characteristics for s-s, s-p and p-p combinations of atomic orbitals, MO treatment of
homonuclear diatomic molecules of Oz and N2 and heteronuclear diatomic molecules such as
CO, NO and NO®. Comparison of VB and MO approaches.

(12 Hours)
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Unit 111: Fundamentals of Organic Chemistry

Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance
and Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis.

Structure, shape and reactivity of organic molecules: Nucleophiles and electrophiles.
Reactive Intermediates: Carbocations, Carbanions and free radicals.

Strength of organic acids and bases: Comparative study with emphasis on factors affecting
pK values. Aromaticity: Benzenoids and Hiickel’s rule.

Introduction to types of organic reactions: Addition, Elimination and Substitution reactions.
(12 Hours)
Unit IV: Stereochemistry

Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge
Formula, Newmann, Sawhorse and Fischer representations. Concept of chirality (up to two
carbon atoms). Configuration: Geometrical and Optical isomerism; Enantiomerism,
Diastereomerism and Meso compounds). Threo and erythro; D and L; cis - trans
nomenclature; CIP Rules: R/ S (for upto 2 chiral carbon atoms) and E / Z Nomenclature (for
upto two C=C systems).

(12 Hours)
Unit V: Gaseous State:

Kinetic molecular model of a gas: Postulates and derivation of the kinetic gas equation -
collision frequency - collision diameter - mean free path and viscosity of gases, including
their temperature and pressure dependence, relation between mean free path and coefficient
of viscosity, calculation of ¢ from m; variation of viscosity with temperature and pressure.
Maxwell distribution and its use in evaluating molecular velocities (average, root mean
square and most probable) and average Kinetic energy, law of equipartition of energy, degree
of freedom and molecular basis of heat capacities.

Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor, Z and
its variation with pressure and temperature for different gases. Causes of deviation from ideal
behaviour. Van der Waals equation of state, its derivation and application in explaining real
gas behaviour, calculation of Boyle temperature. Isotherms of real gases and their comparison
with van der Waals isotherms, continuity of states, critical state, relation between critical
constants and van der Waals constants, law of corresponding states.

(12 Hours)
Reference Books:
* Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.
- Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3 Ed., Wiley.
* Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in
Inorganic Chemistry, John Wiley & Sons.
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* Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry:

Principles of Structure and Reactivity, Pearson Education India, 2006.
» Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry,
John Wiley &Sons (2014).

« McMurry, J.E. Fundamentals of Organic Chemistry, 7" Ed. Cengage Learning India
Edition, 2013.

« Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman,

New Delhi (1988).

« Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hill education, 2000.
* Finar, I.L. Organic Chemistry (Vol. I & 11), E.L.B.S.

* Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

* Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

« Puri B.R., Sharma L.R. and Kalia K.C. Principles of Inorganic Chemistry, Milestone.

« Arun Bahl, Bahl, B.S. and Tuli G.D. Essentials of Physical Chemistry, S. Chand & Co,
2012.

« Peter Atkins and Julio de Paula, Atkin’s Physical Chemistry 9" Ed., Oxford University
Press.

 Puri B.R., Sharma L.R. and Pathania M.S. Principles ofof Physical Chemistr, Vishal
Publishing Co., 2008.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-2 : GREEN CHEMISTRY

(60 Lectures)

Internal Assessment: 30 Marks
External Assessment: 70 Marks
Unit |

Introduction and Principles - Part A
What is Green Chemistry? Need for Green Chemistry. Goals of Green
Chemistry.Limitations/ Obstacles in the pursuit of the goals of Green Chemistry

Principles of Green Chemistry and Designing a Chemical synthesis

Twelve principles of Green Chemistry with their explanations and examples and special
emphasis on the following:

Designing a Green Synthesis using these principles; Prevention of Waste/ byproducts;
maximum incorporation of the materials used in the process into the final products, Atom
Economy, calculation of atom economy of the rearrangement, addition, substitution and
elimination reactions.

(12 Hours)
Unit Il Principles - Part B

Prevention/ minimization of hazardous/ toxic products reducing toxicity. risk =
(function) hazard x exposure; waste or pollution prevention hierarchy.

Green solvents— supercritical fluids, water as a solvent for organic reactions, ionic
liquids, fluorous biphasic solvent, PEG, solventless processes, immobilized solvents and
how to compare greenness of solvents.

Energy requirements for reactions — alternative sources of energy: use of
microwaves and ultrasonic energy.

Selection of starting materials; avoidance of unnecessary derivatization — careful use
of blocking/protecting groups.

(12 Lectures)
Unit I Principles - Part C

Use of catalytic reagents (wherever possible) in preference to stoichiometric
reagents; catalysis and green chemistry, comparison of heterogeneous and homogeneous
catalysis, biocatalysis, asymmetric catalysis and photocatalysis.

Prevention of chemical accidents designing greener processes, inherent safer design,
principle of ISD “What you don’t have cannot harm you”, greener alternative to Bhopal Gas
Tragedy (safer route to carbaryl) and Flixborough accident (safer route to cyclohexanol)
subdivision of ISD, minimization, simplification, substitution, moderation and limitation.
Strengthening/ development of analytical techniques to prevent and minimize the generation
of hazardous substances in chemical processes.

(12 Hours)
Unit IV Examples of Green Synthesis/ Reactions and some real world cases

1 Green Synthesis of the following compounds: adipic acid, catechol, disodium
iminodiacetate (alternative to Strecker synthesis)

2 Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to
benzoic acid, oxidation of toluene and alcohols; microwave assisted reactions in
organic solvents

3. Diels-Alder reaction and Decarboxylation reaction
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4. Ultrasound assisted reactions: sonochemical Simmons-Smith Reaction (Ultrasonic
alternative to lodine)

5 Surfactants for carbon dioxide — replacing smog producing and ozone depleting
solvents with CO2 for precision cleaning and dry cleaning of garments.

6. Designing of Environmentally safe marine antifoulant.

7. Rightfit pigment: synthetic azo pigments to replace toxic organic and inorganic
pigments.

8 An efficient, green synthesis of a compostable and widely applicable plastic (poly
lactic acid) made from corn.

9. Healthier fats and oil by Green Chemistry: Enzymatic inter esterification for
production of no Trans-Fats and Oils

10. Development of Fully Recyclable Carpet: Cradle to Cradle Carpeting

(16 Hours)

Unit —V Future Trends in Green Chemistry

Oxidation reagents and catalysts; Biomimetic, multifunctional reagents;
Combinatorial greenchemistry; Proliferation of solventless reactions; co crystal controlled
solid state synthesis (C2S3); Green chemistry in sustainable development.

(8 Hours)
Reference Books:
1 Ahluwalia, V.K. & Kidwai, M.R. New Trends in Green Chemistry, Anamaya
Publishers (2005).
2 Anastas, P.T. & Warner, J.K.: Green Chemistry - Theory and Practical, Oxford
University Press (1998).
Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker (2001).
Cann, M.C. & Connelly, M.E. Real-World cases in Green Chemistry, American
Chemical Society, Washington (2000).
5 Ryan, M.A. & Tinnesand, M. Introduction to Green Chemistry, American Chemical
Society, Washington (2002).
6. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition,
2010.

List of Experiments for Practical
1. Safer starting materials

Preparation and characterization of nanoparticles of gold using tea leaves.
2. Using renewable resources
Preparation of biodiesel from vegetable/ waste cooking oil.
3. Avoiding waste
Principle of atom economy.
Use of molecular model kit to stimulate the reaction to investigate how the atom
economy can illustrate Green Chemistry.
Preparation of propene by two methods can be studied
() Triethylamine ion + OH- — propene + trimethylpropane + water
(1) 1-propanol + H;SO4/A —  propene + water
Other types of reactions, like addition, elimination, substitution and rearrangement
should also be studied for the calculation of atom economy.
4. Use of enzymes as catalysts
Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of
cyanide.
5. Alternative Green solvents
Extraction of D-limonene from orange peel using liquid CO prepared from dry ice.
Mechanochemical solvent free synthesis of azomethines.

Chem_9
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6. Alternative sources of energy
1. Solvent free, microwave assisted one pot synthesis of phthalocyanine complex of
copper (I1).
2. Photoreduction of benzophenone to benzopinacol in the presence of sunlight.

Reference Books:

1. Anastas, P.T & Warner, J.C. Green Chemistry: Theory and Practice, Oxford
University Press (1998).

2. Kirchhoff, M. & Ryan, M.A. Greener approaches to undergraduate chemistry
experiment. American Chemical Society, Washington DC (2002).

3. Ryan, M.A. Introduction to Green Chemistry, Tinnesand; (Ed), American Chemical
Society, Washington DC (2002).

4. Sharma, R.K.; Sidhwani, .T. & Chaudhuri, M.K. I.K. Green Chemistry Experiment: A
monograph International Publishing House Pvt Ltd. New Delhi. Bangalore ISBN 978-
93- 81141-55-7 (2013).

5. Cann, M.C. & Connelly, M. E. Real world cases in Green Chemistry, American
Chemical Society (2008).

6. Cann, M. C. & Thomas, P. Real world cases in Green Chemistry, American Chemical
Society (2008).

7. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition,
2010.

8. Pavia, D.L, Lampman, G.M., Kriz, G.S. & Engel, R.G. Introduction to Organic
Laboratory Techniques: A Microscale and Macroscale Approach, W.B.Saunders, 1995.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-3: PART-1 THEORY

BASIC ANALYTICAL CHEMISTRY

(60 Lectures) Internal Assessment: 15 Marks

External Assessment: 35 Marks
UNIT-I

(A) Laboratory Glassware:

a) Types, maintenance and cleaning.
b) Calibration of burette, pipette and standard flask; practice of inter-calibration.

c) Laboratory first aids.
(B) Stoichiometry and concentration systems:

Stoichiometry — Mole and equivalent concepts — Stoichiometric calculations -
concentration systems — Molarity — Normality — p-functions — percent concentration — ppm
and ppb - calculations involving various types of concentration systems.

(10 Hours)

UNIT-1

Principles of Titrimetric (Volumetric) Analysis:

(@) Definition of the terms primary standard and secondary standard solutions —
Equivalence point and end point of titrations, — Types of titrations — Calculations
involving volumetric titrations.

(b) Acid - Base Titrations : Derivation of titration curves for strong acid Vs strong base
and weak acid Vs strong base titrations — Theory of acid-base indicators.

(c) Redox Titrations : Nernst equation — Theory of redox indicators — Types of redox
indicators.
(d) Complex Formation Titrations: Chelating agents— EDTA- Theory of metallochyromic

indicators — Titrations involing EDTA — Types of EDTA titrations.

(e) Precipitation Titrations: Argentometric titrations — indicators for titrations involving
silver nitrate.
(10 Hours)

UNIT-I1I

Statistical Evaluation of Analytical Data :
Mean, median and mode — Accuracy and  precision — ways of expressing

accuracy and precision and their calculation — Errors — types — determinate,
indeterminate and gross errors — minimization of errors — methods of reporting data —
significant figures and problems  involving significant figures —  Statistical

treatment of indeterminate errors — confidence limits — criteria for rejection of outliers

— Q-test graphing — the least squares princitpd en— 1linear regression of data.
(10Hours)



agkrwdPE

PRACTICALS (for Internal Assessment Only)

Calibration of pipette, burette and standard flask
Inter-calibration of pipette and standard flask

Preparation of primary and secondary standard solutions.
Illustration of rejection of outlying data.

Illustration of drawing linear regression line (line of best fit).

SCHEME OF EXAMINATION:

External Theory Examination = ---------- 35 marks (to be conducted by University with

time duration of 2 Hrs.)

Internal Practical Assessment ------------------ 15 marks (to be provided by the teacher as CIA,

based on the performance of students in
acquiring the above skills)

Reference Books:

R. Gopalan and others, Elements of Analytical Chemistry, Sultan chand & Co.

Dr. Alka Gupta, Analytical Chemistry, Pragati Prakashan

Willard, H.H., Merritt, L.L., Dean, J. &Settoe, F.A. Instrumental Methods of
Analysis. 7" Ed. Wadsworth Publishing Co. Ltd., Belmont, California, USA, 1988.
Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical Chemistry 6™
Ed., Saunders College Publishing, Fort Worth (1992).

Harris, D. C. Quantitative Chemical Analysis, W. H. Freeman.

Dean, J. A. Analytical Chemistry Notebook, McGraw Hill.

Day, R. A. & Underwood, A. L. Quantitative Analysis, Prentice Hall of India.

Vogel, A. 1. Vogel’s Quantitative Chemical Analysis 6™ Ed., Prentice Hall of INdia
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CORE-3: PART-II -CHEMISTRY LABORATORY-I
GENERAL CHEMISTRY PRACTICAL -1

Maximum : 50 Marks
Volumetric Analysis & Chromatography
. Preparation of standard solutions of different Molarities and Normalities.
. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.
. Estimation of oxalic acid by preparing standard FAS and titrating it with KMnQsa.
. Estimation of Fe?* by preparing standard FAS and using KMnOj4 link solution.

1

2

3

4

5. Estimation of water of crystallization in Mohr’s salt by titrating with KMnQa.

6. Estimation of Fe (1) ions by titrating it with KoCr>O7 using internal indicator.

7. Estimation of K>.Cr207 iodometrically by preparing standard K>Cr207 and link Na2S20s.
8. Estimation of Cu (Il) ions iodometrically by preparing standard CuSO4 and link Na2S20s.

9. Separation of mixtures by Chromatography: Measure the Rf value in each
case (combination of two compounds to be given)

10. Identify and separate the components of a given mixture of two amino acids
(glycine, aspartic acid, glutamic acid, tyrosine or any other amino acid) by paper
chromatography

11. Identify and separate the sugars present in the given mixture by paper chromatography.

Reference Books:

* Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.

* Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009.

* VVogel, A.l., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. &Smith,

P.W.G., Textbook of Practical Organic Chemistry, Prentice-Hall, 5"

edition, 1996.

* Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.

Scheme of Valuation: (Max marks: 50)

1. Internal Marks e 10 marks
2. Writing Principle and brief procedure ~ -----—-- 5 marks
3. Recod e 5 marks
4. Viva-voce e 5 marks
5. Experiment e 25 marks

Total =50 Marks
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(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 4: (SUPPORTIVE 1)- MATHEMATICS-I

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT-1 (ALGEBRA)

Matrices - Rank of a matrices - Consistency of a system of linear non-homogeneous equations
(statement only) - Simple problems - Characteristic roots of a square matrix - Evaluation of
Eigen values and Eigen vectors of a square matrix - Cayley Hamilton theorem (Ostatement
only) - Simple problems.

UNIT -2 (TRIGNOMETRY)

De Moivre's theorem - Expansions of Cos(n©), Sin(n0) and tan(n©) - Powers of sines and
cosines of © in terms of functions of multiples of ©. Expansions of sin(©), cos(0) in a series
of ascending powers of0- Limits and approximations.

UNIT-3 (FUNCTIONS OF COMPLEX VARIABLE)
Analytic functions - Cauchy Riemann equations - derivation and simple problems - Harmonic
functions

UNIT-4 (VECTOR CALCULUS)

Vector differentiations - Scalar point functions - Vector point functions - Derivatives of a
Vector point functions, sum of two vector point functions, product of scalar and Vector point
function, Vector product - The vector operator Del, Gradient, Divergence and Curl - Simple
application problems involving Cartesians - Laplace Operator.

UNIT - 5 (POLAR CO-ORDINATEYS)
Angle between radius and vector and tangent - Angle of intersection of two curves - Pedal

equations of a curve
Text books:

S. Narayanan and T.K. Manicavachagom pillai, Calculus, S. Viswanathan Publishers
S. Narayan, Trignometry, S. Viswanathan Publishers, 2012

P. DuraiPandian, Complex Variable, Emerald Publishers, 1979

P. DuraiPandian, Vector Calculus, 1984

Vittal and Malini, Allied Mathematics, V.Margham Publishers, 1997

ok N PE

Reference Books:

1. George B.Thomas, Maurice D.Weir and Joel Hass, Thomas' Calculus 12'h Edition, Pearson
Education, 2015

2. Er.vin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 9th Edition,
2011

3. Gilbert Strang, Linear Algebra and Its Applications, CENGAGE Leaming, 2007.
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Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 4: (SUPPORTIVE 1) - ZOOLOGY-I
(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks
UNIT I

General classification of Animal kingdom- general charecterstics of Invertebrata, Chordata
and Vertebrata

UNIT 11

Protozan parasites of human ( Entamoeba, Trypanasoma), Canal system in sponges,
Polymorphism in coelenterates, Helminth parasites of human (Tapeworm, Ascaris), Coelom
and its significance.

UNIT I

Respiration in Arthropods. Metamorphosis in Insects. Economic importance of mollusca.
water vascular system in Echionodermata, Larval forms in Echinodermata.

UNIT IV

Life cycle and retrogressive metamorphosis in Ascidia. Life cycle of Amphioxus. Life cycle
of Balanoglossus and affinities.

UNIT V

Accessory respiratory organ in Fishes, Migration of Fishes. Parental care of Amphibia.
Primary and Secondary terrestrial adaptations. Flight adaptgation. Aquatic mammals and

placenta in Mammals.

Suggested Readings

1. Ekambaranatha Ayyar, M and Ananthakrishnan, T.N. 1993, Outlines of Zoology,
Vol.l and Il, Viswanathan and Co. Madras.

2. Jordan, E.K. and P.S. Verma, 1993. Chordate Zoology, 12th edition, S. Chand &

Co. Ltd., Ram Nagar, New Delhi.

3. Text book of Invertebrata — N.Arumugam et al., (2008) Saras Publications Nagerkovil
4. P.S. Dhami and J.K. Dhami — Invertebrate Zology — S.Chand and Co. New Delhi.

6. Invertebrate Zoology — R.L.Kotpal, (2005) Rastogi Publications, Meerat.

Chem_16



ZOOLOGY I-PRACTICAL

I. Major Practical:

A.. Prawn:
1. Digestive system

2. Nervous system

B. Cockroach
3. Digestive system

4. Nervous system

I1. Minor Dissection and Mounting:
a) Earth worm - Body setae

b) Honey bee - Mouth parts

¢) Mosquito - Mouth parts

d) Prawn - Appendages

I11. Spotters:

Amoeba, Paramecium, Entamoeba, Plasmodium, Sycon, Obelia geniculata, Sea
anemone on hermit crab, Aurelia, Fasciola hepatica, Taenia solium, Ascaris — Male &
Female, Leech, Fresh water mussel, star fish, Amphioxus, Shark (Placoid scale),
Ichthyophis, Cobra,Pigeon (feathers) and Rabbit.

IVV. Submission of Record
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| YEAR - SEMESTER-II
CORE-5: GENERAL CHEMISTRY-11
(60 Lectures) Internal Assessment: 30 Marks
External Assessment: 70 Marks
Unit I: Chemical Energetics
Review of thermodynamics and the Laws of Thermodynamics.

Important principles and definitions of thermochemistry. Concept of standard state and
standard enthalpies of formations, integral and differential enthalpies of solution and dilution.
Calculation of bond energy, bond dissociation energy and resonance energy from
thermochemical data. Variation of enthalpy of a reaction with temperature — Kirchhoff’s

equation.
Third law of thermodynamics:
Statement of third law; concept of residual entropy; Nernst heat theorem; Evaluation of
absolute entropy from heat capacity data.
(12 Hours)

Unit 11: Chemical Equilibrium & lonic Equilibria:

Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical
equilibrium. Distinction between AG and AG°, Le Chatelier’s principle. Relationships
between Kp, Kc and Kx for reactions involving ideal gases.

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of
ionization, ionization constant and ionic product of water. lonization of weak acids and bases,
pH scale, common ion effect. Salt hydrolysis-calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts. Buffer solutions. Solubility and solubility product of
sparingly soluble salts — applications of solubility product principle.

(12 Hours)
Unit I111: Hydrogen, Hydrides, and S-block elements

Hydrogen-lsotopes, ortho- and para-hydrogens. Hydrides: ionic, covalent, metallic and
interstitial hydrides, Hydrogen bonding.
Alkali metals: Introduction, halides, oxides and hydroxides, salts of oxo-acids, aqueous
solution chemistry, complexes and organometallic compounds.
Alkaline Earth metals: Introduction, halides, oxides and hydroxides, salts of oxo-acids,
aqueous solution chemistry, complexes and organometallic compounds.

(12 Hours)
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Unit IV: Aliphatic Hydrocarbons
Alkanes: Preparation — Catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis, from
Grignard reagent. Reactions: Free radical Substitution: Halogenation.
Cycloalkanes: Preparation by Dieckman condensation & Baeyer’s strain theory.
Conformational analysis of mono- and di-substituted cyclohexanes.
Alkenes:  Preparation — Elimination reactions: Dehydration of alkenes and
dehydrohalogenation of alkyl halides (Saytzeff’s rule); cis-alkenes (Partial catalytic
hydrogenation) and trans-alkenes (Birch reduction). Reactions: cis-addition (alkaline
KMnOs4) and trans-addition (bromine), addition of HX (Markownikoff’s and anti-
Markownikoff’s  addition),  hydration,  ozonolysis,  oxymecuration-demercuration,
hydroboration-oxidation.
Alkynes: Preparation of acetylene from CaC. and conversion into higher alkynes by
dehalogenation of tetra halides and dehydrohalogenation of vicinal-dihalides.
Reactions: Formation of metal acetylides, addition of bromine and alkaline KMnOs,
ozonolysis and oxidation with hot alkaline KMnOsa.

(12 Hours)

Unit V: Aromatic Hydrocarbons

Preparation (Case benzene): from phenol, by decarboxylation, from acetylene, from benzene
sulphonic acid.

Reactions: (Case benzene): Electrophilic substitution: nitration, halogenation and
sulphonation. Friedel-Craft’s reaction (alkylation and acylation) (up to 4 carbons on
benzene). Side chain oxidation of alkyl benzenes (up to 4 carbons on benzene).

Activating and deactivating substituents. Orientation and ortho-para ratio. Addition reactions
of benzene - Birch reduction.

(12 Hours)
Reference Books:

e Huheey, J.E., Keiter, E.A., Keiter, R. L., Medhi, O.K. Inorganic Chemistry, Principles
of Structure and Reactivity, Pearson Education 2006.

e Lee, J.D. Concise Inorganic Chemistry, John Wiley & Sons.

e Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley
& Sons (2014).

e McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013.

e Arun Bahl and Bahl, B.S. Advanced Organic Chemistry, S. Chand & Co. Ltd., 2012.

e Arun Bahl, Bahl, B.S. and Tuli G.D. Essentials of Physical Chemistry, S. Chand &
Co, 2012,

e Peter Atkins and Julio de Paula, Atkin’s Physical Chemistry 9th Ed., Oxford
University Press.

e PuriB.R., Sharma L.R. and Pathania M.S. Principles of of Physical Chemistr, Vishal
Publishing Co., 2008.

e Hari Jeevan Arnikar, Essentials of Nuclear Chemistry, Revised 4th Ed., New Age
International Publishing, 1995.
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Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks

Chem_20



CORE-6: PHYSICAL CHEMISTRY-I

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT -1 SOLID STATE (12 Hours)
(@) Definition of Space lattice , Unit cell , Laws of crystallography —
) Law of constancy of interfacial angles
(i) Law of rationality of indices
(i) Law of symmetry, symmetry elements in crystals

(b) X-ray diffraction by crystals -— Derivation of Bragg’s equation. Determination of
structures of NaCl, CsCl, KCl, (Laue’s method and powder method).

UNIT-11 CHEMICAL KINETICS (12 Hours)

Rate and specific reaction rate; Factors influencing the rate of reaction-concentration,
temperature, pressure, catalyst, solvent and light; Order and Molecularity of reactions;
Derivation of rate constants-zero, first and second order (with equal and unequal
concentrations) reactions; Half-life period; Pseudo order reactions; Determination of order of
reactions-differential method, method of integration and method of half-life period.

Effect of temperature on reaction rate; Arrhenius equation; Activation energy and its

significance; Theory of reactions-Collision theory and Transition state theory.

UNIT-111 CATALYSIS, ADSORPTION AND PHOTOCHEMISTRY (12 Hours)

(a) CATALYSIS

Catalyst and catalysis: Homogeneous and heterogeneous catalysis with examples; Acid-base
catalysis with examples; Enzyme catalysis-general characteristics; Auto catalysis; Derivation
of Michaelis-Menten constant. Theories of catalysis-intermediate compound formation theory
and adsorption theory.

(b) ADSORPTION
Adsorption-physisorption and chemisorptions; Factors influencing adsorption; Adsorption

Isotherms-Freundlich, Langmuir and BET theories. Application of adsorptions.
(c) PHOTOCHEMISTRY
Difference between thermal and photochemical reactions; Laws of photochemistry-Grothus-

Drapper and Stark-Einstein laws; Jablonski diagram; qualitative description of fluorescence

and phosphorescence; Non-radiative processes —internal conversion and inter system
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crossing; Quantum vyield.

UNIT-1V DILUTE SOLUTIONS AND COLLIGATIVE PROPERTIES (12 Hours)

Method of expressing concentrations of solutions; dilute solutions; colligative properties;
Raoult’s law; relative lowering of vapour pressure; Molecular weight determination; Law of
osmatic pressure; determination molecular weight by osmatic pressure; elevation of boiling
point and depression of freezing point; thermodynamic derivation of the relation between
molecular weight and elevation of boiling point and the relation between molecular weight

and depression of freezing point.

UNIT-V PHASE EQUILIBRIUM (12 Hours)

Definition of Phase, Component and Degrees of Freedom; Derivation of Gibb’s phase rule;
Phase equilibria of one component systems — H>O, CO; and sulphur systems; Two
component systems — Solid-Liquid equilibria- simple eutectic Bi-Cd and Pb-Ag systems;
desilverisation of lead; Solid solutions-compound formation with congruent melting point
(Mg-Zn) and incongruent melting point (NaCl-H20 and CuSOs-H;0) systems.

Liquid-liquid mixtures-ideal liquid mixtures; Raoult’s and Hendry’s law; non-ideal solutions;
partially miscible liquids-phenol-water; trimethylamine-water and nicotin-water systems.
Lower and upper consolute temperature. Effect of impurity on consolute temperature.
Azeotropes-HCI-H20 and ethanol-water systems.

Nernst distribution law-thermodynamic derivations and applications.
Text Books

1. S.H. Maron and J.B. Lando, Fundamentals of Physical Chemistry, Macmillan limited,
New York, 1966.

2. B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 46th
Edition,
Vishal Publishing Company, New Delhi, 2013.

3. Gurdeep Raj, Advanced Physical Chemistry, 35t Edition, Goel Publishing House, Meerut,
20009.

4. P.W. Atkins, Physical Chemistry, 7th edition, Oxford university press, 2001.
5. S.K. Dogra and S. Dogra, Physical Chemistry Through Problems, New age
international, 4th edition 1996.

Reference Books

1. Gilbert. W. Castellan, Physical Chemistry, Narosa publishing house, third edition
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1985.

2. Irving M. Klotz and Robert M. Rosenberg, Chemical Thermodynamics, John Wiley
and sons, Inc. 1994,

3. J. Rajaram and J.C. Kuriacose, Thermodynamics, Shoban Lal Nagin Chand and CO.
1986.

4. K. L. Kapoor, A Textbook of Physical chemistry, (volume-2 and 3) Macmillan, India
Ltd, 1994.

5. K. Laidler, Chemical Kinetics, 3rd Edition, Pearson Education, New Delhi, 2004.

6. K.K. Sharma and L.K. Sharma, A Textbook of Physical Chemistry, 5th Edition,
Vikas Publishing House, New Delhi, 2012.

7. K.L. Kapoor, Physical Chemistry Vol. 3&5, Macmillan Publishers, Noida, 2004.

8. G.K. Vemula Palli, Physical Chemistry, Prentice Hall of India, New Delhi, 1997.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-7: PART-I THEORY
ANALYTICAL AND CLINICAL BIOCHEMISTRY
(30 Lectures) Internal Assessment: 15 Marks
External Assessment: 35 Marks

UNIT-I
(10 Hrs)
Biological Chemistry-I

Elementary treatment of digestion and absorption of carbohydrates, proteins and fats:

Carbohydrates: Biological importance of carbohydrates, Metabolism, Cellular currency of
energy (ATP), Glycolysis, Alcoholic and Lactic acid fermentations, Krebs cycle.

Proteins: Aminoacids, peptides and proteins: classification of proteins: Digestion and
absorption of proteins, Formation of Urea, Transamination, Deamination, Plasma Protein,
Liprotropic factors.

Lipids: Definition, Classification, Importance, General Lipid Metabolism, Digestion and
Absorption of Fat, Oxidation of Fatty acids, Ketosis, Lipoprotein metabolism classification of
lipoprotein, Biological importance of triglycerides and phosphoglycerides and cholesterol.

UNIT-2
(10 Hrs)

Biological Chemistry-I1

Enzymes: Elementary treatment of enzymes, cofactors, prosthetic groups and theory of
enzyme action. Nomenclature, classification, effect of pH, temperature on enzyme activity,
enzyme inhibition.

Hormones: Introduction, General Mechanism of actions - Physiological functions of
adrenaline, thyroxin, oxytocin, insulin and sex harmones.

Micronutrients and their biological role in human systems. Iron Metabolism - General
consideration of Importance of sodium, potassium, calcium, magnesium, chloride and
fluoride - Vitamins: General consideration, clinical importance.

Definition of Health, WHO standard - Balanced diet.

UNIT-3
Biochemical Analysis (10 Hrs)
Principle of estimation and diagnostic approach by blood and urine analysis:

Blood: Composition, grouping and Rh factor - collection and preservation of samples.
Anaemia, Regulation, estimation and interpretation of data for blood sugar, urea, creatinine,
cholesterol and bilirubin. significance of HDL and LDL - Important lipid profile tests.

Urine: Collection and preservation of samples, Formation of urine, Composition and
estimation of constituents of normal and pathological urine.

Normal and abnormal values of clinical chemistry in relation to human diseases — General
consideration and interpretations.
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PRACTICALS/FIELD VISIT (FOR INTERNAL ASSESSMENT ONLY):

Students to be taken in small groups to a nearby hospital or clinical laboratory in order to

gain a first-hand practical knowledge of the tests they study in this paper and submit a report.

SCHEME OF EXAMINATION:

External Theory Examination — ---------- 35 marks (to be conducted by University with
time duration of 2 Hrs.)

Internal Practical Assessment =~ ---------- 15 marks (to be provided by the teacher as CIA,
based on the above report submitted by the
student)

Reference Books:

+T.G. Cooper: Tool of Biochemistry.

«Keith Wilson and John Walker: Practical Biochemistry.

«Alan H Gowenlock: Varley’s Practical Clinical Biochemistry.

«Thomas M. Devlin: Textbook of Biochemistry.

Berg, J.M., Tymoczko, J.L. &Stryer, L. Biochemistry, W.H. Freeman, 2002.

«Talwar, G.P. & Srivastava, M. Textbook of Biochemistry and Human Biology, 3" Ed. PHI
Learning.

« Nelson, D. L. & Cox, M. M. Lehninger’s Principles of Biochemistry 7" Ed.,
W. H. Freeman.

e Mikes, O. Laboratory Hand Book of Chromatographic & Allied Methods, Elles HarwoodSeries
on Analytical Chemistry, John Wiley & Sons, 1979
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CORE-7: PART-I1 -CHEMISTRY LABORATORY-
Il GENERAL CHEMISTRY PRACTICAL — 11

Maximum: 50 Marks

Physical Chemistry Experiments

1.

©o0oNOo Ok wN

[EEN
©

Determination of enthalpy of neutralization of hydrochloric acid with
sodium hydroxide.

Determination of enthalpy of ionization of acetic acid.

Determination of integral enthalpy of solution of salts (KNOs, NH4ClI).
Determination of enthalpy of hydration of copper sulphate.
Determination of the critical solution temperature (CST).

Estimation of Ferrous ion by Potentiometric Titration.

Neutralization reaction of acid-base using Conductometric Titration.
Determination of equivalent conductance of a strong electrolyte.
Determination of equilibrium constant of reaction.

Determination of solubility product of a sparingly soluble salt using Potentiometric Titration

Reference Books:

1. Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.

N

Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 20009.

3. Vogel, A.l., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. &Smith,

P

\W.G., Textbook of Practical Organic Chemistry, Prentice-Hall, 5th

edition, 1996.

(G2l

. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry. Pearson Education (2009).
. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R.

Chand & Co., New Delhi (2011).

Scheme of Valuation: (Max marks: 50)

1.

SARE A

Internal Marks- - - - - - - - - oo 10 marks
Writing principle, formula/graph, etc 5 marks
T o e 5 marks
ViIVa-MOGE- = - == = = = = e e 5 marks
Experirment 25 marks

Total = 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 8: (SUPPORTIVE 2) MATHEMATICS-II

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT -1 (INTEGRAL CALCULUS)
Evaluation of je"" cos(bx)dx and Je‘“' sin(bx)dx, - Bernoulli’s formula for integration
by parts — Definite integrals - reduction formulae - Related definite integrals — properties -
reduction formula for Je'“x"dx,jsin" xdx and _[cos" xdx(n is a positive integer) - Evaluation
of Ie"‘x”dx, I sin” xdx, I cos” xdx, - Rule of writing down

V)

0 0
ni2

I sin” xcos” xdx and illustrations
0

UNIT -2 (VECTOR INTEGRATION)
Gauss Divergence theorem and Stokes’s theorem (Statement only) ~ Simple problems

UNIT-3 (FOURIER SERIES)
Definition - Finding Fourier co-efficient for a given period function with period 21 -

Odd and Even functions — Half range series

UNIT-4 (ORDINAR DIFFERENTIAL EQUATIONS)
Equations of the first order but not of the first degree — Equations solvable for dy/dx, -

equations solvable for y - Equations Solvable for x - Clairaut’s form (simple cases) — Linear
equations with constant coefficients — Evaluation of the particular integral of the equation —
e", sin(ax), Cos(ax), x*. e™f{(x)

UNIT -5 (LAPLACE TRANSFORM)
Definitions ~ Condition for the existence of Laplace transform — Laplace transform of 1, ¢,

e™, cos(at), sin(at), sinh(at), cosh(at) and " - Simple problems — Laplace transform of the
derivatives — Laplace transform of the integral — first shifting theorem — change of scale of
property — Laplace transform of function multiplied by t, divisible by t — inverse Laplace
transform — solution of ordinary differential equations using Laplace transforms

Text books:
1. 8. Narayanan and T.K. Manicavachagom pillai, Calculus, S. Viswanathan Publishers

2. P. DuraiPandian, Vector Calculus, 1984
3. Vittal and Malini , Allied Mathematics, V.Margham Publishers, 1997

Reference Books:
1. George B.Thomas, Maurice D.Weir and Joel Hass, Thomas® Calculus 12" Edition, Pearson
Education, 2015

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 9th Edition, 2011
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Part Il - B.Sc.B.Ed - Chemistry Syllabi | ' Pondicherry University
Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE 8 (SUPPORTIVE 2) ZOOLOGY II- THEORY

Unit — I: Biodiversity and Human Welfare
Threats to Biodiversity - Habitat loss and Man-Wildlife conflict. National parks, Sanctuaries
and Biosphere reserves

Unit —II:
Animal husbandry: Breeds of cattle- milk breeds- draft breeds- Dairy and Dairy products

Unit — I11:
Culture: Vermiculture, Apiculture, Pisciculture and Poultry

Unit-1V
Communicable and non-communicable diseases

Tuberculosis and Typhoid; Hepatitis (A and B), AIDS, Gonorrhea and Syphilis Diseases of
respiratory system- Asthma, Bronchitis.

Oral Cancer - cause/causative agents, symptoms, diagnostics, precaution /prevention and
remedy.

Unit-V
Non — Communicable Diseases

Stress related disorders, Hypertension, Diabetes type Il, anxiety, insomnia, migraine,
depression (cause, symptoms, precaution and remedy)

Suggested Readings

1. P. S. Verma and V.K.Agarwal., Concept of Ecology (Environmental biology),
S.Chand & Co.Ltd., New Delhi 2004.

2. Odum E.P., Fundamentals of Ecology,Sauders Publication; Indian Edition, Nataraj
Publication; Dehradun,1998.

3. G.S.Shukla., V.B.Upadhy., Economic Zoology. Rastogi Publications, 2006

4. P.G. Fenemore Manual. Silkworm Rearing. FAO Agricultural Service Bulletin,

5. Medical Biochemistry- Ambika Shanmugam.
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ZOOLOGY- II- PRACTICAL

1.Study of animals in Nature/National park

2. Study of various breeds of cattle.

3. Visit to a Fish culture pond.

4. Study of Apiculture.

5. Identification of parasites related to syllabus
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Il YEAR - SEMESTER-III
CORE-9: INORGANIC CHEMISTRY-I

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT - I: NUCLEAR CHEMISTRY (12 Hrs)

Nuclear forces- atomic mass unit- packing fraction — mass defect and binding energy of the
nucleus. Stability of nuclei. Nuclear models- the liquid drop model. Nuclear reactions-
nuclear fission- fission of uranium- nuclear reactors- types- importance of thorium in
India’s nuclear energy production. Nuclear fusion. Radio activity- natural radio activity- rate
of radio activity disintegration — half life period- transmutation of elements- group
displacement law- radio active decay series. Isotopes-separation of isotopes - applications of
isotopes in analytical chemistry, medicine, and in reaction mechanism.Carbon dating.Neutron

activation analysis.

UNIT-11: PRINCIPLES OF QUALITATIVE INORGANIC ANALYSIS (12 Hrs)
(a)Principles of solubility — solubility product — factors affecting solubility —temperature,
solvent, common ion effect, effect of complex formation — Separation of metal ions based on
solubility differences — sulphide separations. Applications of solubility product principle in
qualitative and quantitative analysis.Standard semi micro procedure of identifying common
anions and cations in a mixture containing two salts. Spot tests for common cations.
Interfering radicals — reason for their interference and method of their removal.
(b)Techniques of separation and purification of mixtures -gravity and suction filtration —

centrifugation- drying techniques-melting point and boiling point determinations.

UNIT-I11: ACIDS, BASES & NON-AQUEOUS SOLVENTS (12 Hrs)
(@) Acids and Bases-Bronsted acids and bases: Lewis acids and bases: definitions, strengths,
representative Lewis acids, heterogeneous acid-base reactions.

Hard & soft acids & bases (HSAB) : Classification, Pearson's HSAB concept, acid

basestrength & hardness and softness.

(b) Physical properties of a solvent, Types of solvents and their general characteristics.
Reactions in non-aqueous solvents with reference to liquid NH3 and liquid SO2, THF and

Dioxan.

UNIT-1V: P-BLOCK ELEMENTS -1 (Boron, Carbon and Nitrogen group) (12 Hrs)
(a) General characteristics of Boron group Chemehts - Diagonal relationship between B and
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Si. Hydrides of Boron — preparation, properties and structure of Diborane. Boron Nitride,
Borazine, Sodium Borohydride and Lithium Aluminium hydride,Boric acid

(b) General characteristics of carbon group elements — Allotropy of carbon, structure of
Diamond and Graphite, catenation, fullerenes. Fluorochlorocarbons, silicates and carbides.

c) General characteristics of Nitrogen group elements. Allotropy of phosphorus, oxides
(N20O,NO2, N2O3,N20s,P2 O3,P205) and Acids of Nitrogen (HNO2,HNO3) & Phosphorus (Hs
PO3,H3 PO4,H4 P2O7). Preparation and Structure and uses of Hydrazine, Hydrazoic acid and

Hydroxylamine.

UNIT-1V: P-BLOCK ELEMENTS -1 ( Oxygen, Halogens and noble gases group)

(12 Hrs)
(@) General characteristics of Oxygen group. Allotropy of sulphur - oxides, halides,
oxyhalides of sulphur.Oxyacids (H2S04.H2SO3,H2S207) of sulphur.Persulphuric acids,
Dithionic and Thiosulphuricacid (structure, preparation and properties).
(b) General characteristics of halogen group elements, Oxides and oxoacids of halogens,
Relative strength of oxo acids of the halogens, inter halogen compounds, Pseudo halogens,
Electro positive character of iodine.
c) Chemistry of noble gases:- Position in the periodic table. Occurrence- isolation and
separation of noble gases from atmosphere. Physical properties of noble gases, flurides-
oxyflurides and oxides of xenon (preparation, properties and structure). Applications of noble

gases.

Reference Books:

1. Cotton, F.A., Wilkinson, G. &Gaus, P.L. Basic Inorganic Chemistry, 3" Ed.,
Wiley.

2. Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in
Inorganic Chemistry, John Wiley & Sons.

3. Puri B.R., Sharma L.R. and Kalia K.C. Principles of Inorganic Chemistry,
Milestone

4. Huheey, J.E., Keiter, E.A., Keiter, R. L., Medhi, O.K. Inorganic Chemistry,
Principles of Structure and Reactivity, Pearson Education 2006.

5. Lee, J.D. Concise Inorganic Chemistry, John Wiley & Sons.

6. HariJeevanArnikar, Essentials of Nuclear Chemistry, Revised 4th Ed., New Age
International Publishing, 1995.

7. Rodgers, G.E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd.,
2008. Miessler, G. L. & Donald, A. Tarr. Inorganic Chemistry 4™ Ed., Pearson,
2010.

8. Atkin, P. Shriver & Atkins’ Inorganic Chemistry 5™ Ed. Oxford University Press

(2010). Chem_32
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Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-10: PHYSICAL CHEMISTRY-II

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT-1 ELECTROCHEMISTRY-I (12 Hours)

Electrical transport-conduction in metals and in electrolyte solutions; specific conductance;
equivalent conductance; measurement of equivalent conductance; variation of equivalent
conductance with dilution; migration of ions and Kohlrausch law; Ostwald dilution law-uses
and limiatations; Debye-Huckel-Onsager equation for strong electrolytes (derivation not
required).

Transport number; determination by Hittorf method and moving boundary method,;
determination of degree of dissociation; determination of K, of acids; determination of

solubility product of sparingly soluble salts; conductometric titrations.

UNIT-Il ELECTROCHEMISTRY-II (12 Hours)

Types of reversible electrodes- Gas-metal ion, metal-metal ion, metal-insoluble salt and
redox electrodes. Electrode reactions; Nernst equation; derivation of cell E.M.F and single
electrode potential; sign conventions; electrochemical series and its significance.

Reversible and irreversible cells; conventional representation of electrochemical cells; E.M.F
of cell and its measurements; computation of cell E.M.F.; calculation of thermodynamic
quantities of cell reactions (AG, AH and AK); concentration cells with and without transport;
liquid junction potential; applications of concentration cells.

Definition of pH and pKa; determination of pH by using hydrogen, quinhydrone and glass
electrodes by potentiometric method; potentiometric titrations.

Buffers; mechanism of buffer action; Hendersen-Hazel equation; hydrolysis of salts.

UNIT-111 ELEMENTARY QUANTUM MECHANICS (12 Hours)

Black body radiation; Plank’s radiation law; photoelectric effect; Compton effect; De Broglie
hypothesis; Heisenberg’s uncertainity principle; Sinusoidal wave equation; Radial and
angular wave functions; Probability distribution curves; Hamiltonian operator; Schrodinger
wave equation and its significance; physical interpretation of wave function; postulates of

guantum mechanics; particle in one dimensional box.
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UNIT-IV MOLECULAR SPECTROSCOPY-I (12 Hours)
(@) MICROWAVE SPECTROSCOPY
Electromagnetic radiation; Regions of the spectrum; Diatomic molecules; selection rules;

energy levels of rigid rotor (semi-classical principles); spectral intensity; distribution using
population distribution (Maxwell-Boltzmann distribution); determination of bond length;
isotope effect.

(b) INFRARED SPECTROSCOPY

Infrared spectrum; selection rules; energy levels of simple harmonic oscillator; pure
vibrational spectrum; intensity; force constant and its determination; qualitative relation
between force constant and bond energy; effect of anharmonic motion and isotope on the

infrared frequency; vibrational frequencies of different functional groups.

UNIT-V MOLECULAR SPECTROSCOPY-II (12 Hours)

(a) RAMAN SPECTROSCOPY

Concept of polarisability; selection rules; pure rotational and pure vibrational Raman spectra
of diatomic molecules; classical theory of rotational and vibrational Raman spectroscopy,
complementarities of Raman and IR spectroscopy, mutual exclusion principle, polarized and
depolarized Raman lines.

(b) ELECTRONIC SPECTROSCOPY

Concept of potential energy curves for bonding and antibonding molecular orbitals;
qualitative description of selection rules; Frank-Condon principle; predissociation; qualitative
description of o, ® and n molecular orbitals and their energy levels; types of electronic
transitions.

(c) PHYSICAL PROPERTIES AND MOLECULAR STRUCTURE

Optical activity and polarization (Clausius-Mossotti equation); dipole moment; induced

dipole moment; measurement of dipole moment — temperature and refractivity methods;

dipole moment and structure of molecules. Magnetic properties-paramagnetism,

diamagnetism and ferromagnetism.

Text Books
1. Principles of Physical Chemistry - B.R. Puri and Sharma - Shobanlal Nagin Chand &
Co.,
2. P.L. Soni, O.P. Dharmarha and U.N. Dash, Textbook of Physical Chemistry, 23rd
Edition, Sultan Chand & Sons, New Delhi, 2011.
3. Physical Chemistry - Negi and Anancdh—e Badtern Wiley Pvt.Ltd..



: Part Il - B.Sc.B.Ed - Chemistry Syllabi | - Pondicherry University |

4,
5
6.
7. C.N. Banwell and E.M. McCash, Fundamentals of Molecular Spectroscopy, 4th

Physical Chemistry - Kundu and Jain - S. Chand & Co.
Physical Chemistry - K.L Kapoor - Macmillan - 4 volumes

Elements of Physical Chemistry - Glasstone and Lewis - Macmillan.

Edition,

McGraw—Hill Publishing Company Limited, New Delhi, 2002.

Gurudeep R. Chatwal and Sham K. Anand, Spectroscopy: Atomic and Molecular, 5th
Edition, Himalaya Publishing House, New Delhi, 2013.

Reference Books

1.
2.

o a0 k~

8.

Text book of Physical Chemistry - S. Glasstone- Macmillan (India) Ltd.

S. Glasstone, An Introduction to Electrochemistry, East-West Press Pvt. Ltd., New
Delhi, 2007.

Fundamentals of Physical Chemistry - Maron and Landor - Colier - Macmillan.
Physical Chemistry - G.W. Castellan - Narosa publishing house.

Physical Chemistry - Walter J. Moore - Orient Longman.

Elements of Analytical Chemistry - R. Gopalan, P.S. Subramanian, K. Rengarajan - S.
Chand and sons (1997).

Principles of Instrumental Methods of Analysis - D.A Skoog and Saunders - College
publications - I11 edition (1985).

Instrumental Methods of Chemical Analysis — B.K. Sharma - Goel Publications.

Internal Assessment (Max. marks : 30)

o kw0 N E

CCE-1 : 5 Marks
CCE-2 : 5 Marks
CCE-3 : 5 Marks
Assignments (atleast 2) : 10 Marks
Attendance : 5 Marks
Total : 30 Marks
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CORE-11: PART-I THEORY
FUEL CHEMISTRY
(30 Lectures) Internal Assessment: 15 Marks

External Assessment: 35 Marks

Unit-1 (10 hrs)

Review of energy sources (renewable and non-renewable). Classification of fuels and their
calorific value.

Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of
coal.Coal gas, producer gas and water gas—composition and uses. Fractionation of coal tar, uses
of coal tar bases chemicals, requisites of a good metallurgical coke, Coal gasification (Hydro
gasification and Catalytic gasification), Coal liquefaction and Solvent Refining.

Unit-11 (10 hrs)

Petroleum and Petrochemical Industry: Composition of crude petroleum, Refining and
different types of petroleum products and their applications.

Fractional Distillation (Principle and process), Cracking (Thermal and catalytic cracking),
Reforming Petroleum and non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels derived from
biomass), fuel from waste, synthetic fuels (gaseous and liquids), clean fuels. Petrochemicals:
Vinyl acetate, Propylene oxide, Isoprene, Butadiene, Toluene and its derivatives - Xylene.

Unit-111 (10 hrs)

Lubricants: Classification of lubricants, lubricating oils (conducting and non- conducting) Solid
and semisolid lubricants, synthetic lubricants.

Properties of lubricants (viscosity index, cloud point, pore point) and their determination.

Reference Books:
. Stocchi, E. Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK (1990).

. Jain, P.C. & Jain, M. Engineering Chemistry Dhanpat Rai & Sons, Delhi.
. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996)
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CORE-11: PART-II -CHEMISTRY LABORATORY-II1I
PHYSICAL AND INORGANIC CHEMISTRY PRACTICAL

Maximum : 50 Marks

A. Physical Chemistry
Surface tension and Viscosity measurements (use of organic solvents excluded).

1. Determination of the surface tension of the given liquid or dilute solution

using a stalagmometer.
2. Determination of the viscosity of the given liquid or dilute solution using an

Ostwald’s viscometer.
3. Determination of m.pt of the given compound using water bath (m.pt.< 100° C)

B. Inorganic Chemistry
Systematic semi-micro qualitative analysis of mixtures - not more than four ionic
species (two anions and two cations, excluding insoluble salts) out of which one
anion being aninterfering radical:

Cations: Lead, antimony, arsenic, tin, bismuth, cadmium, copper, aluminium,
chromium, iron, manganese, zinc, nickel, cobalt, calcium, strontium, barium,
magnesium, potassium and ammonium.

Anions: Carbonate, sulphide, chloride, bromide, iodide, sulphate, nitrate,
phosphate, borate, oxalate, acetate and fluoride.

(using H2S or other methods. Spot tests should be carried out wherever feasible).

(Combination of mixtures forming insoluble salts should be avoided)

Reference Books:
Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.

J. Mendham, R.C. Denney, J. D. Barnes, M.J.K. Thomas, Vogel’s
Quantitative Chemical Analysis, Pearson, 20009.

Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry,
R. Chand & Co.: New Delhi (2011)

Scheme of Valuation: (Max marks: 50)

1. Internal Marks e 10 marks
2. Record (containing bothA&B)  ----—-- 10 marks
3. Any one Physical Chemistry Experiment ~ -------- 5 marks

4. Inorganic Qualitative Analysis ~ -—-—---- 25 marks
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Total = 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)

Chem 39
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CORE 12: (SUPPORTIVE 3) PHYSICS-I

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT-I: Moment of inertia — radius of gyration - parallel and perpendicular axis theorem, calculation
of moment of inertia of (a) ring (b) disc (c) hollow and solid spheres. Angular momentum, torque
and the relation between them. Simple harmonic motion, equation of SHM, composition of two SHM
at right angles, Lissajous figures.

UNIT-I1: Young’s modulus — bulk modulus — rigidity modulus and Poisson’s ratio — derivation
of the expression for bending moment of a beam in terms of it curvature of neutral axis — determination
of Young’s modulus of a rectangular bar — non — uniform bending — pin and microscope method-
with theory (mathematical derivation) — expression for couple per unit twist-determination of rigidity
modulus — torsion pendulum.

UNIT-111: Surface tension and surface energy — interfacial surface tension-experimental
determination of surface tension by drop weight method-variation of surface tension with
temperature — Jaeger’s method — streamline and turbulent motion- equation of continuity.

UNIT -1V: Newton’s law of cooling — determination of specific heat of liquid-Barton’s cooling
correction in calorimetric experiments — specific heat capacity of gases — ratio of specific heat
capacities

— determination of the ratio of specific heats of gases — Clement and Desormes method. Coefficient
of thermal conductivity of a bad conductor - Lee’s disc method-determinationof thermal conductivity
by Forbe’s method. Blackbody radiation-Stefan’s law — determination of Stefan’s constant — second
law of thermodynamics —Carnot cycle — indicator diagram — derivation of efficiency-Kelvin
temperature scale.

UNIT - V: Interference — method of producing coherent sources - Fresnel’s biprism — Newton’s
rings through transmission and reflection - Interferometers - Michelson’s Interferometer —
wavelength determination - Jamin’srefractometer. Diffraction - Fresnel’s diffraction — Fraunhoffer
diffraction — half period zones-rectilinear propagation of light — diffraction at a straight edge.
Polarization — optical activity-specific rotator power — Polarimeter — Lawrence half shade -
determination of specific rotator power-double refraction — optic axis.

TEXTBOOKS:

1. Dr.Sabesan and others,ATextbook of Allied Physics Vol-land Vol-II

2. Ponnusamy and others, AncillaryPhysics.

3. Kamalakannan and others, Ancillary Physics.

REFERENCE BOOKS

1. Halliday, Resnik & Walker, Fundamentals of Physics, 5 Ed.(Asian Books Pvt. Ltd., New Delhi)
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Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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PHYSICS | - PRACTICALS

Choose any 7 experiments from the list given below for each semester without overlap

LIST OFEXPERIMENTS:

© oo N0~ wWDhRE

N R R R R R R R R R R
O ©WO~NOOUAWNERERO

Young’s modulus-Non-Uniform bending-Pin& Microscope

Rigidity modulus-Torsional oscillations without masses.

Comparison of coefficient of viscosity.

Surface tension of a liquid and interfacial surface tension by drop weightmethod.
Spectrometer —Refractive index of a liquid- Hollow prism.

Spectrometer -Grating-N determination by normal incidence method.
Spectrometer -Grating-wavelength determination by minimum deviationmethod.
Newton’s Rings.

Thermal conductivity of a bad conductor - Lee’s disc method

. Post office box- laws of resistance and specific resistance.

. Melde’s apparatus-Determination of frequency.

. Meter Bridge - Temperature coefficient of the material of a coil of wire
. Potentiometer — calibration of low range voltmeter (0 -1.5V).

. Potentiometer - calibration of ammeter (0-1.5 amps).

. Figure of merit of a periodic moving coil galvanometer.

. Field along the axis of the circular coil carrying current- Determination of BH.
. Newton’s law of cooling and specific heat determination

. Frequency measurement by forming Lissajous figures

. Study of Half wave rectifier.

. Transistor characteristics-CE mode- only transfer characteristics.

TEXTBOOKS:
1. Ouseph and V.Srinivasan, Practical Physics- Part-1 &II.

REFERENCE BOOKS

1. Mathchan Lazarus and others-Practical Physics
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Il YEAR - SEMESTER-IV
CORE-13: ORGANIC CHEMISTRY-I

(60 Lectures) Internal Assessment: 30 Marks
External Assessment: 70 Marks

UNIT-1: ALKYL AND ARYL HALIDES (12Hrs)

Alkyl halides:Preparation from alkenes and alcohols. Reactions - hydrolysis, nitrite & nitro
formation, nitrile and isonitrile formation, Williamson’s synthesis, Elimination vs
Substitution

Aryl halides:Preparation of chloro-, bromo- and iodo-benzenes from phenol, Sandmeyer and
Gattermann reactions. Reactions of aryl halides: Aromatic nucleophilic substitution
(replacement by —OH group and effect of nitro substituent. Benzyne mechanism:
K(Na)NH2/NHs.

Reactivity and relative strength of Carbon-Halogen bond in alkyl, allyl, benzyl, vinyl and aryl
halides.

UNIT-11: ALCOHOLS AND PHENOLS (12 Hrs)

Alcohols:Preparation of primary, secondary and tertiary alcohols using Grignard reagent,
ester hydrolysis, reduction of aldehydes, ketones, carboxylic acids and esters. Reactions with
sodium, HX (Lucas Test), esterification, oxidation (with PCC, alk. KMnOa, acidic
dichromate, Con. HNOs3). Oxidation of diols - Pinacol-Pinacolone rearrangement.
Phenols:Preparation bycumene hydroperoxide method, from diazonium salts. Reactions -
Electophilic substitution - nitration, halogenations and sulphonation. Reier-Tiemann reaction,
Gattermann-Koch reaction, Houben- Hoesch condensation, Schotten Baumann reaction.
Acidic character of phenol, comparative strength of alcohol and phenol.

UNIT-11l: CARBONYL COMPOUNDS (12 Hrs)

Structural significance of the carbonyl function and nomenclature.

Aldehydes and ketones:Formaldehye, acetaldehyde, acetone and benzaldehyde - preparation
from acid chlorides & from nitriles. Reactions: reaction with HCN, ROH, NaHSO3, amino
derivatives. lodoform test, aldol condensation, Cannizzaro’s reaction, Wittig reaction,
Benzoin condensation, Clemmensen Reduction and Wolff Kishner reduction. Meerwein-
Pondorff-Verley reduction.

Carboxylic acids & their derivatives: Preparation of formic, acetic and benzoic acids.
Reactions: Hell-Volhardt-Zelinsky reaction, synthetic applications of diethyl malonate
&ethyl acetoacetate. Preparation of acid chlorides, anhydrides, esters and amides from acids and their
interconversion. Reactions: comparative study of the nucleophilicity of acyl derivatives. Reformatsky
Reaction, Perkin condensation.

UNIT-1V: ORGANIC COMPOUNDS OF NITROGEN (12 Hrs)

Nitro compounds:Preparation of nitroalkanes and nitroarenes. Reduction of nitrobenzene
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~under various conditions, nitro-acinitro tautomerism.
Amines (aliphatic and aromatic):Classification, preparation from alkyl halides, Gabriel-
Phthalimide synthesis, Hofmann bromamide reaction. Hofmann and Saytzeff elimination,
Carbylamine test, Hinsberg test, with HNO2, Schotten-Baumann reaction, Electophilic
substitution in aniline: nitration, bromination and sulphonation.
Diazonium salts: Preparation from aromatic amines. Conversion to benzene, phenol and
azodyes.

UNIT-V: HETEROCYCLICS (12 Hrs)

Molecular Orbital picture and aromatic characteristics of pyrrole, furan, thiophene and
pyridine. Methods of synthesis and chemical reactions with emphasis on the mechanism of
electrophilic substitution reaction, mechanism of nucleophilic substitution reactions in
pyridine derivatives. Comparison of basicity of pyridine, piperidine and pyrrole. Introduction
to condensed five- and six-membered heterocyclics. Preparation and reaction of indole,
quinoline and isoquinoline with special reference to Bisler-Napieralski synthesis. Mechanism
of electrophilic substitution reactions of indole, quinoline and isoquinoline.

Reference Books:

» Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry, Cengage Learning India
Pvt. Ltd.: New Delhi (2009).

« Petrucci, R.H. General Chemistry, 5™ Ed., Macmillan Publishing Co.: New York (1985).

« Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).

« Finar, 1. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson

Education).

* Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

* Nelson, D. L. & Cox, M. M. Lehninger’s Principles of Biochemistry 7" Ed., W. H.
Freeman.

* Berg, J.M., Tymoczko, J.L. &Stryer, L. Biochemistry, W.H. Freeman, 2002.

* R.T. Morrison & R.N. Boyd: Organic Chemistry, Prentice Hall.

» Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.
« ArunBahl and B. S. Bahl: Advanced Organic Chemistry, S. Chand.

Internal Assessment (Max. marks : 30)

1. CCE—-1 :5 Marks

2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-14: INORGANIC CHEMISTRY-II

(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks
UNIT-1: CHEMISTRY OF D-BLOCK ELEMENTS - FIRST TRANSITION SERIES
(12 Hrs)
General characteristics of d-block elements. Properties of the elements of the firsttransition series.
Relative stabilities of their oxidation states. Extraction from ores and refining of Ti, Mn, Cr, Fe,

Co, Ni, Cu and Zn and their uses.

UNIT-I1: CHEMISTRY OF D-BLOCK ELEMENTS —I1 AND Il TRANSITION SERIES (12
Hrs) General characteristics — Comparative treatment with their 3d analogues in respect of ionic

radii,oxidation states, magnetic behavior. Metallurgy of silver, gold, platinum and palladium.

UNIT I1l: LANTHANIDES AND ACTINIDES (12Hrs)

(@) Lanthanides: Position of lanthanides in the periodic table. General characteristics of
lanthanides. Occurrence, electronic configuration, oxidation states, atomic & ionic radii, lanthanide
contraction — causes & consequences, colour, magnetic properties & complex formation.
Extraction of lanthanides from monazite sand & separation of lanthanide elements byion exchange
method. Uses of lanthanides andtheir compounds.

(b) Actinides: Position of actinides in the periodic table. General characteristics of actinides:
occurrence, electronic configuration, oxidation states, ionic radii of tripositive and tetrapositive
cations, colour of M*and M** cations, magnetic properties and complex formation. Comparison
between lanthanides and actinides. Th and U (extraction only). Separation of Np, Pu and Am from
u.

UNIT IV: CO-ORDINATION COMPQOUNDS-I (12 Hrs)
Definition of terms used - classification of ligands - chelation and effect of chelation - Co-
ordination number and stereo chemistry of complexes —-Werner’s theory - EAN rule -
Nomenclature of mono nuclear and binuclear (bridged) complexes. Isomerism in complexes —
ionization isomerism, hydrate isomerism, linkage isomerism, ligand isomerism, co-ordination
isomerism, polymerization isomerism, geometrical and optical isomerism in 4 and 6 co-ordinated
complexes. Applications of Co-ordination compounds in qualitative and quantitative analysis -

Applicationsin industry and medicine.

Chem_46



: Part Il - B.Sc.B.Ed - Chemistry Syllabi | - Pondicherry University |

UNIT V: CO-ORDINATION COMPOUNDS-II (12 Hrs)
Valence bond theory - hybridisation - geometry and magnetic properties - limitations of VBT.
Crystal field theory - splitting of d-orbitals in octahedral, tetrahedral and square planar complexes
- crystal field stabilisation energy - calculation of CFSE in tetrahedral and octahedral complexes
- Low spin and high spin complexes — explanation of magnetic properties, colour and geometry
using CFT - Comparison of VBT and CFT.
Basic principles of molecular orbital theory (MOT) of co-ordination compounds as applied to
octahedral complexes without m-bonding and its MO correlation diagram of [Co(NHz)s]**- The
adjusted crystal field theory (ACFT) or the ligand field theory (LFT) - Types of magnetic behavior.
Methods of determination of magnetic susceptibility and magnetic moments (Guoy's method only).
The electronic spectrum of [Ti(H20)e]** ion in solution. Spectrochemical series.
Reference Books:
+ Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3" Ed., Wiley.
* Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in

Inorganic Chemistry, John Wiley & Sons.
* Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry:

Principles of Structure and Reactivity, Pearson Education India, 2006.

*Rodgers, G.E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd., 2008. Miessler,
G. L. & Donald, A. Tarr. Inorganic Chemistry 4™ Ed., Pearson, 2010.

+ Atkin, P. Shriver & Atkins’ Inorganic Chemistry 5 Ed. Oxford University Press (2010)

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-15: PART-I THEORY
NANO CHEMISTRY

(30 Lectures) Internal Assessment: 15 Marks
External Assessment: 35 Marks
UNIT-1 BASICS OF NANOCHEMISTRY (10 Hrs)
Definition, length scales and importance of nanoscale and its technology — Classification of
nanomaterials (0D, 1D and 2D) - self assembly of materials — self-assembled nanostructures —

porous solids, nanowires, nanomachines and quantum dots.

Nano Particles: Introduction — types of nanoparticles — preparation, properties and uses of gold,
silicon, silver, zinc oxide, iron oxide, alumina and titania nanoparticles. Techniques to synthesize

nanoparticles— top down and bottom up approaches — common growth methods.

UNIT-11 NANO MATERIALS (10 Hrs)

Overview of nanostructures and nanomaterials: classification.

Preparation, properties and applications of carbon nanotubes, nanorods, nano fibre and nanoclay
— toxic effects of nanomaterials.

Nanoarchitecture - control of nanoarchitecture - one dimensional control.

Characterization of Nano Materials: Electron microscopes — scanning electron microscopes
(SEM) —transmission electron microscopes (TEM) — scanning probe microscopy — atomic force
microscopy (AFM) — scanningtunneling electron microscope (STEM) — basic principles only.

UNIT-111 CARBON NANOSTRUCTURES & APPLICATIONS (10 Hrs)
Synthesis and purification of carbon nanotubes, Singlewalled carbon nanotubes and multiwalled
carbonnanotubes, Structure-property relationships - Fullerenes, carbon nanotubes and graphene.
Applications of nanomaterials in electronics, optics, catalysis, computers, sensors, transportation,

medicine and in environment related issues (detailed discussion not required).

Books for study:

1. Nanotechnology, S.Shanmugam, MJP Publishers, Chennai. (2010).

2. A Handbook on Nanochemistry, Patrick Salomon, Dominant Publishers and Distributers, New
Delhi.

3. Nanobiotechnology, S. Balaji, MJP Publishers, Chennai. (2010).

4. Nano: The Essentials, T. Pradeep, Tata Mc-Graw Hill, New Delhi (2007).

5. The Chemistry of Nanomaterial: Synthesis, Properties and Applications, Vol. 1 and I, CNR
Rao, Springer (2006).

6. Nanotechnology: Basic Science and Emerging Technologies, Mick Wilson, Kamali
Kannangara, Geoff Smith, Michelle Simmoncsr,]%n:frﬁ?\ard Raguse, Overseas Press (2005).

7. Nanochemistry, G. B. Segreev, Elsevier, Science, New York, (2006).
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CORE-15: PART-II -CHEMISTRY LABORATORY-IV
PHYSICAL AND ORGANIC CHEMISTRY PRACTICAL

Maximum : 50 Marks
PHYSICAL CHEMISTRY

Determination of rate constant of acid catalysed hydrolysis of esters at room
temperature.

Kinetics of persulphate oxidation.
Determination of standard potential of Zn**/Zn; Cu®*/Cu; Ag*/Ag electrodes

Determination of the equilibrium constant for the equilibrium
I, + 1= == I3~ byNernst Distribution Method
(or)

Cu®* + 4NH; == Cu(NHz)s
using amyl alcohol as solvent and methyl red as indicator.

Determination of pH using quinhydrone electrode
Determination of solubility and solubility product using e.m.f measurement.
Estimation of chromate in a solution by spectrophotometry — Verification of Beer-

Lambert’s Law.

ORGANIC CHEMISTRY
Separation of any one of the following mixtures:

Naphthalene & Benzoic acid
Benzoic acid & Glucose

Naphthalene & Glucose

Reference Books:

1. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry,
R. Chand & Co.: New Delhi (2011).

2. Vogel, A.l., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. and Smith, P.W.G.,

Vogel’s Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.

4. Manual of Biochemistry Workshop, 2012, Department of Chemistry, University

of Delhi.
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Scheme of Valuation: (Max marks: 50)

1. Internal Marks e 10 marks
2. Record (containing bothA&B) - 10 marks
3. Physical Chemistry Experiment ~ -—-—--- 20 marks
4. Organic Separation ~ —memee- 10 marks

Total = 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE 16: (SUPPORTIVE 4)- PHYSICS -l
(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT-I: Ultrasonics — magneto-striction — piezo electric methods — properties of ultrasonic waves
and applications.

UNIT -11:Gauss’s law with proof — Electric intensity and potential due to a uniformly charged hollow
conductor at a point outside, on the surface and inside a spherical conductor — capacity of a parallel
plate condenser with and without a dielectric slab - capacity of a spherical conductor-Biot &
Savart’s law — field along the axis of a circular coil carrying current — force on current carrying
conductor placed in a magnetic field — theory of moving coil galvanometer.

UNIT -111: Magnetic properties of materials — relation between — the three magnetic vectors
— susceptibility and permeability - para, dia and ferromagnetism (qualitative ideas) — magnetic
hysteresis — superconductivity — persistent current and Meissner Effect.

UNIT-1V: Breakdown of classical mechanics — photo electric effect — Compton effect -
Davison- Germer experiment - Matter waves-wave pockets -de Broglie ideas- Heisenberg
uncertainty principle. Radio active isotopes (production and uses) — particle accelerator — linear
accelerator — particle detectors — Wilson cloud chamber — Scintillation counter — nuclear models —
Liquid drop model-Fission and Fusion reaction- nuclearreactors.

UNIT-V: Rectifiers & filters (qualitative ideas) — Transistor characteristics — transistor as a RC
coupled amplifier — frequency response (without derivation) — band width — basic principles of an
oscillator-Hartley oscillator — working (without derivation) — elementary ideas about modulation —
elementary ideas about TV transmission and reception.

TEXTBOOKS:

1. Dr.Sabesan and others, A Textbook of Allied Physics-Vol-1 and Vol-II.
2. Ponnusamy and others, Ancillary Physics.
3. Kamaiakannan and others, AncillaryPhysics.

REFERENCEBOOKS

1. Halliday, Resnik, Walker, Fundamentals of Physics, SthEd. (Asian Books Pvt. Ltd., New Delhi)
Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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PHYSICS Il - PRACTICALS

Ref: Physics Practical |
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11l YEAR - SEMESTER-V
CORE-17: ORGANIC CHEMISTRY-II
(60 Lectures) Internal Assessment: 30 Marks

External Assessment: 70 Marks

UNIT-I: MOLECULAR REARRANGEMENTS (12 Hrs)

Classification — Types of skeletal rearrangements - anionotropic and cationotropic, inter
molecular and intra molecular rearrangements - Mechanisms, evidences, migratory aptitude,
inter or intra molecular of the following rearrangements: Pinocol-Pinocolone rearrangement,
Hofmann rearrangement, Beckmann rearrangement, Benzil-Benzilic acid rearrangement,
Baeyer-Villiger, Fries rearrangement, Claisen rearrangement, Benzidine rearrangement, Curtius
rearrangement, Wagner-Meerwein rearrangement, andWolff rearrangement.

UNIT —11: NATURAL PRODUCTS (12 Hrs)
Terpenoids: Classification, nomenclature, occurrence and isolation. Isoprene rule. General
method ofstructure determination and confirmation by synthesis, taking a-terpeneol as
example.

Alkaloids: Definition, classification, occurrence and isolation. General method of
structuredetermination and confirmation by synthesis, taking quinine as example.

An introduction to steroids, poly-phenolics, marine natural products and their biological
significance.

Unit— 111 CARBOHYDRATES (12 Hrs)
Carbohydrates: Definition, classification, configuration of aldoses & ketoses, reactions of

monosaccharides (glucose, fructose), inter-conversion of glucose to fructose and vice versa,
chainlengthening and chain shortening of aldoses, objections to open chain structure of glucose
and fructose, mutarotation, cyclic structure of monosaccharides (glucose, fructose).
Determination of ring size in glucose and fructose. Introduction to disaccharide (sucrose and
maltose with structure determination) and polysaccharides (starch and cellulose without
involving structure determination).

Unit— IV: AMINOACIDS, PEPTIDES, PROTEINS AND NUCLEIC ACIDS (12 Hrs)
Aminoacids: Classification, structure and stereochemistry of amino acids, isoelectric point of
amino acids.Preparation and properties of alpha-amino acids — tests for amino acids.

Peptides: Structure and nomenclature, synthesis of polypeptides (general methods). Solid-phase
peptidesynthesis. Structure determination of polypeptides - end group analysis.

Proteins: - Classification of protein, structure of protein (determination of structure are not
required).Protein denaturation, renaturation.

Nucleic acids: Introduction, constituents of nucleic acid, RNA and DNA, types of RNA,
structure ofDNA.
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UNIT -V ORGANIC SPECTROSCOPY (12 hrs)

a. UV-Visible Spectroscopy: Basic Principles, application of UV-Visible Spectroscopy to
structural elucidation of simple organic molecules, Woodward- Fieser rules, presentation and
analysis of UV spectra, types of electronic transitions, effect of conjugation, concept of
chromophore and auxochrome, bathochromic, hypsochromic, hyper chromic and hypochromic
shifts.

b. Infra Red Spectroscopy: Molecular vibrations, Hook’s law, selection rules, intensity and
position of IR bands, measurement of IR spectrum, finger print region, characteristic absorptions
of various functional groups and interpretation of IR spectra of simple organic molecules.

c. Proton Magnetic Resonance (*H NMR) Spectroscopy: Magnetic and non-magnetic nuclei,
nuclear shielding and de-shielding, chemical shift, spin-spin splitting and coupling constants,
intensity of signals,interpretation of PMR spectra of ethyl bromide, ethanol and acetaldehyde.

Reference Books
e Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(PearsonEducation).

e Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd.
(PearsonEducation).

e Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd.
(PearsonEducation).

e Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.

e ArunBahland B. S. Bahl: Advanced Organic Chemistry, S. Chand & Company Ltd.,

e Dudley H Williams & lan Fleming, Spectroscopic Methods in Organic Chemistry, Tata
McGraw-Hill Publishing Company Ltd., (New Delhi), Fourth Edition.

e Y.R.Sharma, Elementary Organic Spectroscopy, S. Chand & Company Ltd.,

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks
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CORE-18: PART-I THEORY
PHARMACEUTICAL CHEMISTRY

(30 Lectures) Internal Assessment: 15 Marks
External Assessment: 35 Marks

UNIT I - INTRODUCTION

Types of diseases - common diseases, infective diseases, insect-borne, air-borne and water-
borne diseases — hereditary diseases —

Definition of the following terms: drug, pharmacophore, pharmacology, pharmacopoeia,
bacteria, virus, chemotherapy and vaccine.
Drug discovery, design and development; Basic Retrosynthetic approach - absorption of

drugs — factors affecting absorption — therapeutic index (Basic concepts only)

UNIT Il- DRUGS - Classification and Action

Importance and Classification of drugs with examples — Definition and action of
Antipyretics, anti-inflammatory, analgesics (Aspirin, paracetamol, Ibuprofen), antibiotics
(Penicillin,  Streptomycin, chloramphenicol, ampicillin), Antivirals (Acyclovir),
antimetabolites, antibacterial and antifungal agents (Sulphonamides), Central Nervous
System agents (Phenobarbital, Diazepam), Cardiovascular (Glyceryl trinitrate)

(Structure, preparation and mode of action of the above drugs not required)

Drug receptors and biological responses — factors affecting metabolism of drugs. (Basic
concepts only)

Indian medicinal plants and uses-Tulasi, Neem, Kizhanelli, Semparuthi, Adadodai and
Thoothuvalai.

UNIT 11l - HEALTH PROMOTING DRUGS & HIV

Vitamins A,B, C, D, E and K - micronutrients — Na, K, Ca, Cu, Zn and I, Medicinally
important inorganic compounds of Al, P, As, Hg and Fe, Examples and applications,
Agents for kidney function (Aminohippuric acid). Agents for liver function (Sulfo
bromophthalein), antioxidants, antacids, treatment of ulcer. (Structure not required)

HIV — symptoms, prevention, treatment — AIDS related drugs (AZT- Zidovudine)
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RECOMMENDED TEXT BOOKS

1. S.Lakshmi Pharmaceutical Chemistry, S.Chand & Sons, New Delhi, 2004
2. V.K. Ahluwalia and Madhu Chopra, —Medicinal Chemistryl, Ane Books, New
Delhi, 2008
3. P.Parimoo, — A Text Book of Medicinal Chemistryl, CBS publishers, New Delhi, 2006

RECOMMENDED REFERENCE BOOKS

1. Ashutosh Kar, —Medicinal Chemistryl, Wiley Eastern Ltd., New Delhi, 1993,
2. David William and Thomas Lemke, Foyes Principles of Medicinal Chemistry, Bl
Publishers.

3. Romas Nogrady, Medicinal Chemistry, Oxford Univ. Press

4. G.L. Patrick: Introduction to Medicinal Chemistry, Oxford University Press, UK.

5. Hakishan, V.K. Kapoor: Medicinal and Pharmaceutical Chemistry, VallabhPrakashan,
Pitampura, New Delhi.

6. William O. Foye, Thomas L., Lemke, David A. William: Principles of Medicinal Chemistry,
B.I. Waverly Pvt. Ltd. New Delhi.

PRACTICALS (FOR INTERNAL ASSESSMENT ONLY)

1. Preparation of Aspirin and its analysis.
2. Preparation of magnesium bisilicate (Antacid).
3. Report on HIV — symptoms, prevention & treatment.

4. Report on Indian medicinal plants and their uses.

SCHEME OF EXAMINATION

External Theory Examination =~ ---------- 35 marks (to be conducted by University with time
duration of 2 Hrs.)

Internal Practical Assessment ~ ---------- 15 marks (to be provided by the teacher as CIA,
based on the performance of the student during the
practical classes)
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CORE-18: PART-II -CHEMISTRY LABORATORY-V
ORGANIC CHEMISTRY PRACTICAL
Maximum : 50 Marks

A. Organic Qualitative Analysis

(i) Basic idea on the preparation of reagents used in organic analysis.
(Borshes reagent, Schiff’s reagent, phenolphthalein, Neutral FeClI3, Tollens
reagent, Fehlings solution)

(if) Study of reactions of common functional groups.

(iii) Systematic Qualitative Analysis of organic compounds containing the following
mono functional groups:
Carbohydrate, carboxylic acid, dicarboxylic acid, phenol, aldehyde, ketone, aromatic
primary amine, aromatic amide, aliphatic diamide, and nitro compound.

1. Detection of nitrogen, sulphur and halogens.

2. Tests to find whether saturated or unsaturated.

3. Tests to find whether aromatic or aliphatic.

4. Tests to find the functional group.

5. Confirmation of functional group by preparation of derivatives.

B. Organic Preparations

Acetylation of salicylic acid.

Acetylation of aniline.

Benzoylation of aniline / phenol.

Preparation of lodoform from ethanol / acetone.
Preparation of S-benzyl isothiouronium chloride

Preparation of m-dinitrobenzene.

N o gk~ w D E

Preparation of benzoic acid from benzaldehyde.

Reference Books

1. Vogel’s Textbook of Practical Organic Chemistry, ELBS.

2. B.S.Furnis, A.J.Hannaford, P.W.G.Smith and T.R.Tatchell Vogel’s Text book of
Practical Organic Chemistry ELBS/Longman 1989.

3. S.P. Bhettani & Aruna Chhikara, Practical organic chemistry (qualitative analysis)
Ane books (India) Pvt Ltd, 2008.

4. O.P.Pandey, D.N Bajpai, S. Gini, Practical Chemistry, for I, 11 & 111 BSc.
Students. S.Chand & Company Ltd reprint 2009.

5. V.K.Ahluwalia, Sunitha Dhingra, Adarsh Gulate, College Practical
Chemistry, Universities Press (India) Pvt Ltd 2008 (reprint)

6. V.K.Ahluwalia & Aggarwal, R. Comprehensive Practical Organic Chemistry,
Universities Press

7. P.R.Singh, D.C.Gupta, K.S.Bajpal Experimental Organic Chemistry Vol.l and II,
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Scheme of Valuation: (Max marks: 50)

1. IntermalMarks e 10 marks
2. Record (containing bothA&B) - 5 marks
3 Viva e 5 marks
4.  Organic Preparation ~ —emeeee- 10 marks
5. Organic Qualitative Analysis - 20 marks

Total = 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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111 YEAR - SEMESTER-VI

CORE-19: ANALYTICAL METHODS IN CHEMISTRY
UNIT-1 GRAVIMETRIC METHOD (12 Hrs)

Principles of gravimetric analysis — Gravimetric factor — calculations involved — Conditions for
precipitation — Theory of precipitation — Types of precipitants - organic precipitants & advantages
— Purity of precipitates — Co-precipitation and post-precipitation — Precipitation fromhomogeneous
solution; Crucibles — types and maintenance — washing of the precipitates — Dryingand ignition of
precipitates.

UNIT-I1 COLORIMETRIC METHOD (12 Hrs)

Quantitative aspects of absorption of radiation — Beer-Lambert’s Law — derivation of equation —
deviation from Beer-Lambert’s Law — Methods of doing Colorimetric Analysis — Standard series
method, colorimetric titration, Duboscq colorimeter, Photo electric colorimeter and
Spectrophotometric method — instrumentation, single beam and double beam instruments,
construction of calibration plots for quantitative analysis — Applications of colorimetry : Molar
composition of complexes by Job’s method and mole ratio method — Determination of Iron and
Manganese compounds — Simultaneous determination of metal ions (Cr and Mn).

UNIT-111  RADIO CHEMICAL AND THERMO ANALYTICAL METHODS (12 Hrs)

Radiochemical Methods

Properties of radioisotopes — Isotopic tracing — Isotopic dilution analysis — Neutron activation
analysis — Limitations of radioanalytical methods.

Thermo analytical methods

Principles of TGA and DTA — Honda’s Balance — Outlines of Instrumentation (block diagrams
only) — Application in CaC204.H.0 and (CH3COO).Ca.H.O — factors affecting TGA & DTA
curves.

Thermometric titration — Principle and instrumentation of thermometric titration and its application
using HCI (vs) NaOH.

UNIT-1IV POLAROGRAPHY AND SOLVENT EXTRACTION METHODS (12 Hrs)
(a) Polarography

Basic principles — DME — migration, residual, limiting and diffusion currents- Use of supporting
electrolytes-advantages and disadvantages —The llkovic equation (derivation not required) and
significance- experimental assembly- current voltage curve- oxygen wave-influence of temperature
and agitation on diffusion layer. Half wave potential (E1/2)— Experimental set up —Applications —
Polarography as an analytical tool in quantitative and qualitative analysis - Determination of copper
and zinc in brass.

(b) Solvent Extraction:

Principles- techniques of solvent extraction — Batch extraction, continuous extraction — continuous

extraction of liquids and solids — Soxhlet extraction — counter-current extraction — Factors
favouring solvent extraction of inorganic species — Application of Solvent extraction.
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UNIT-V CHROMATOGRAPHIC METHODS : (12 Hrs)

Theory and principles — Classification of chromatographic methods -

(@) Column Chromatography: Principles and experimental procedures — Adsorbents and

Solvent systems — Applications.

(b) Thin layer chromatography: Principles and experimental procedures — Adsorbents —

preparation of TLC plates — Rf values - Applications — Separation of dyes.

(c) Paper Chromatography: Principles — ascending, descending and radial techniques — Rf

values — Applications — Separation of Amino acids.

(d) Gas liquid chromatography: Principles — Instrumentation — Types of Columns — Typesof

Detectors — Applications.

Text Books:

1. Elements of analytical chemistry by Gopalan R & Subramanian, Sultan chand & Co.

2. Analytical chemistry by Dr. Alka Gupta, Pragati Prakashan

Reference Books:

Jeffery, G.H., Bassett, J., Mendham, J. & Denney, R.C. Vogel’s Textbook of
Quantitative Chemical Analysis, John Wiley & Sons, 1989.

Willard, H.H., Merritt, L.L., Dean,J.A. and Settle, F. A., Instrumental Methods of
Analysis, CBS Publishers, 7th Edition, 1988.

Christian, G.D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.
Harris, D. C. Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International
Publisher, 2009.

Skoog, D.A, Holler, S.J,.Nilman, T.A., Principles of Instrumental Analysis, Cengage
Learning India Ed. (Skoog, D.A, Holler, S.J,.Nilman, T.A., Principles of Instrumental
Analysis, 5th Edn.,Saunders college publishing, London, 1998.)

Mikes, O. Laboratory Hand Book of Chromatographic & Allied Methods, Elles
Harwood Series on Analytical Chemistry, John Wiley & Sons, 1979.

Ditts, R.V. Analytical Chemistry; Methods of Separation, van Nostrand, 1974.
Ewing, G.W., Instrumental Methods of Chemical Analysis, 5th Edition, McGraw-
Hill,New York, 1988.

Internal Assessment (Max. marks : 30)

1. CCE-1 : 5 Marks
2. CCE-2 : 5 Marks
3. CCE-3 : 5 Marks
4. Assignments (atleast 2) : 10 Marks
5. Attendance : 5 Marks
6. Total : 30 Marks

Chem_60



CORE-20: PART-I THEORY
INDUSTRIAL CHEMICALS & ENVIRONMENT

(30 Lectures) Internal Assessment: 15 Marks
External Assessment: 35 Marks

UNIT-I: INDUSTRIAL GASES AND INORGANIC CHEMICALS (10 Hrs)
Industrial Gases: Large scale production, uses, storage and hazards in handling of the
following gases: oxygen, nitrogen, argon, neon, helium, hydrogen, acetylene, carbon
monoxide, chlorine, fluorine, sulphur dioxide and phosgene.

Inorganic Chemicals: Manufacture, application, analysis and hazards in handling the
following chemicals: hydrochloric acid, nitric acid, sulphuric acid, caustic soda, common
salt, borax, bleaching powder, sodium thiosulphate, hydrogen peroxide, potash alum,
chrome alum, potassium dichromate and potassium permanganate.

UNIT- I1: INDUSTRIAL METALLURGY (10 Hrs)

Chief modes of occurrence of metals based on standard electrode potentials. Ellingham
diagrams for reduction of metal oxides using carbon as reducing agent.

Hydrometallurgy, Methods of purification of metals (Al, Pb, Ti, Fe, Cu, Ni, Zn):
electrolytic, oxidative refining, Kroll process, Parting process, van Arkel-de Boer process
and Mond’s process.

Preparation of metals (ferrous and nonferrous) and ultrapure metals for semiconductor
technology.

UNIT-111:ENERGY & ENVIRONMENT (10 Hrs)

Sources of energy: Coal, petroleum and natural gas. Nuclear Fusion / Fission, Solarenergy,
Hydrogen, geothermal, Tidal and Hydro, etc.

Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management.
Biocatalysis

Introduction to biocatalysis: Importance in “Green Chemistry” and Chemical Industry.

Reference Books:

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.

2. R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes,
Wiley Publishers, New Delhi.

3. J. A Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

4. S.S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company Ltd.
New Delhi.

5. K. De, Environmental Chemistry: New Age International Pvt., Ltd, New Delhi.

6. S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi.

7. S.E. Manahan, Environmental Chemistry, CRC Press (2005).

8. G.T. Miller, Environmental Science 11th edition. Brooks/ Cole (2006).

9. . Mishra, Environmental Studies. Selective and Scientific Books, New Delhi (2005)
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INDUSTRIAL CHEMICALS & ENVIRONMENT

List of Experiments for Practical

1. Determination of dissolved oxygen in water.

Maximum : 50 Marks

2. Percentage of available chlorine in bleaching powder.
3. Measurement of chloride, sulphate and salinity of water samples by simple

titration method (AgNO3 and potassium chromate).

4. Estimation of total alkalinity of water samples (CO32-, HCO3-) using double
titration method.

5. Measurement of dissolved CO?2.

6. Study of some of the common bioindicators of pollution.
7. Preparation of borax/ boric acid.

Reference Books:
E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.
R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical

1.
2.

3.
4.
5.
6.

Scheme of Valuation: (Max marks: 50)

Processes, Wiley Publishers, New Delhi.

J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers,
New Delhi.
S. S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company
Ltd. New Delhi.
K. De, Environmental Chemistry: New Age International Pvt. Ltd, New Delhi.

S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi

1.

2.
3.
4

Internal Marks
Record

Viva
Experiment

-------- 10 marks
-------- 10 marks

-------- 5 marks
-------- 25 marks

Total = 50 Marks

(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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CORE-20: PART-II -CHEMISTRY LABORATORY-VI
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IV YEAR - SEMESTER-VII

CORE-21: PART-I THEORY
ORGANOMETALLICS AND BIOINORGANIC CHEMISTRY

(30 Lectures) Internal Assessment: 15 Marks
External Assessment: 35 Marks

UNIT I: CHEMISTRY OF 3D METALS (10 Hrs)

Oxidation states displayed by Cr, Fe, Co, Ni and Co.

A study of the following compounds (including preparation and important
properties); Peroxo compounds of Cr, KzCr:07, KMnO4, Ka[Fe(CN)s], sodium
nitroprusside, [Co(NHz3)s]Clz, Nas[Co(NO2)e].

UNIT I1: ORGANOMETALLIC COMPOUNDS (10 Hrs)

Definition and Classification with appropriate examples based on nature of metal-
carbon bond (ionic, s, p and multicentre bonds). Structures of methyl lithium, Zeiss salt and
ferrocene. EAN rule as applied to carbonyls. Preparation, structure, bonding and properties
of mononuclear and polynuclear carbonyls of 3d metals. p-acceptor behaviour of carbon
monoxide. Synergic effects (VB approach)- (MO diagram of CO can be referred to for
synergic effect to IR frequencies).

UNIT I11: BIO-INORGANIC CHEMISTRY (10 Hrs)

A brief introduction to bio-inorganic chemistry. Role of metal ions present in
biological systems with special reference to Na*, K* and Mg** ions: Na/K pump; Role of
Mg** ions in energy production and chlorophyll. Role of Ca** in blood clotting, stabilization
of protein structures and structural role (bones)

Reference Books:

1. James E. Huheey, Ellen Keiter & Richard Keiter: Inorganic Chemistry: Principles
of Structure and Reactivity, Pearson Publication.
G.L. Miessler & Donald A. Tarr: Inorganic Chemistry, Pearson Publication.

J.D. Lee: A New Concise Inorganic Chemistry, E.L.B.S.

F.A. Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley & Sons.

I.L. Finar: Organic Chemistry (Vol. | & II), E.L.B.S.

John R. Dyer: Applications of Absorption Spectroscopy of Organic Compounds,

Prentice Hall.

7. R.M. Silverstein, G.C. Bassler & T.C. Morrill: Spectroscopic Identification of
Organic Compounds, John Wiley & Sons.

8. R.T. Morrison & R.N. Boyd: Organic Chemistry, Prentice Hall.

9. Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.

10. Arun Bahl and B. S. Bahl: Advanced Organic Chemistry, S. Chand.

oSk~ w
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CORE-20: PART-II -CHEMISTRY LABORATORY-VI
ANALYTICAL METHODS IN CHEMISTRYAND ANALYTICAL CLINICAL

BIOCHEMISTRY

Maximum : 50 Marks
1. Paper chromatographic separation of Fe**, AI**, and Cr**.
2. Separation and identification of the monosaccharides present in the given
mixture (glucose & fructose) by paper chromatography. Reporting the R¢values.
3. Chromatographic separation of the active ingredients of plants,
flowers and juices by TLC
4. Determine the pH of the given aerated drinks fruit juices, shampoos and soaps
5. Analysis of soil:
a. Determination of pH of soil.
b. Total soluble salt
c. Estimation of calcium, magnesium, phosphate, nitrate
6. Determination of dissolved oxygen in water.
7. ldentification and estimation of the following:
= Carbohydrates — qualitative and quantitative.
= Lipids — qualitative.
= Determination of the iodine number of oil.
= Determination of the saponification number of oil.
» Proteins — qualitative.
= Isolation of protein.
= Determination of protein by the Biuret reaction.
= Determination of nucleic acids
Reference Books:
1. T.G. Cooper: Tool of Biochemistry.
2. Keith Wilson and John Walker: Practical Biochemistry.
3. Alan H Gowenlock: Varley’s Practical Clinical Biochemistry.
4. Thomas M. Devlin: Textbook of Biochemistry.
5. Berg, J.M., Tymoczko, J.L. & Stryer, L. Biochemistry, W.H. Freeman, 2002.
6. Talwar, G.P. & Srivastava, M. Textbook of Biochemistry and Human Biology, 3rd Ed.
PHI Learning.
7. Nelson, D. L. & Cox, M. M. Lehninger’s Principles of Biochemistry 7th Ed., W. H. Freeman.
8. Mikes, O. Laboratory Handbook of Chromatographic & Allied Methods, Elles
9. Horwood Series on Analytical Chemistry, John Wiley & Sons, 1979.

Scheme of Valuation: (Max marks: 50)

1. InternalMarks e 10 marks
2 Recod e 10 marks
3. Viva e 5 marks

4 Experiment e 25 marks

Total =50 Marks
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) IV YEAR - SEMESTER-VII
(The above Points 1, 2 and 3are calculated for CCE and Points 4, 5, 6 and 7 are calculated for UE)
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IV YEAR - SEMESTER-VIII
CORE-22: PART-I THEORY
BUSINESS SKILLS FOR CHEMISTS

(30 Lectures) Internal Assessment: 15 Marks
External Assessment: 35 Marks

UNIT-I (10 Hrs)

Chemical knowledge/ skills: Safe handling of chemical materials, Skills with chemical

instrumentation.

Generic skills: Planning and design of experiments, Report writing skills, Oral presentation

skills, Information retrieval skills

Problem solving skills: Team working skills, Time management and organisational skills,

Independent learning ability required for continuing professional development

UNIT-II (10 Hrs)
Business Basics:

Key business concepts: Business plans, market need, project management and routes to

market.

Chemistry in Industry: Current challenges and opportunities for the chemistry-using industries,
role of chemistry inindia and global economies.

UNIT-1II (10 Hrs)

Making money: Financial aspects of business with case studies

Intellectual property: Concept of intellectual property, patents

PRACTICALS / CASE STUDY (FOR INTERNAL ASSESSMENT ONLY):
1. SWOT analysis of any chemical industry
2. Finance Case Study for a industry
3. Howto Set up a Site Visit: Taking suitable example
4

How to prepare a Business Plan: Taking suitable example
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SCHEME OF EXAMINATION:

External Theory Examination = ---------- 35 marks (to be conducted by University with
time duration of 2 Hrs.)

Internal Practical Assessment ------------------ 15 marks (to be provided by the teacher as CIA,
based on the performance of students in any one
of the above listed activities)

Reference:

e WWW.ISC.0rg

e hitp://www.rsc.org/learn-chemistry/resources/business-skills-for-chemists

e http://www.rsc.org/learn-chemistry/resources/business-skills-and-commercial-
awareness-for-chemists

e http://www.rsc.org/learn-chemistry/resources/business-skills-for-
chemists/Tutors/ITBC/downloads.php
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IV YEAR - SEMESTER-VIII

CORE-22: PART-I1: DISSERTATION
Maximum : 50 Marks

The title/specialization of the projects and the mentor/student allotment would be decided in the
department level faculty meeting. Students are required to work under their mentor on a specific
novel topic.

At the end of the semester, students need to submit dissertation. The dissertation will be assessed
by the committee members consist of one member from the department, head of the department
and the course teacher (mentor) who offered this course. The project may be assessed based on
the merit of the work, volume of the work, viva and knowledge of the student in the specific
topic.

Scheme of Valuation: (Max marks: 100)

1. InternalMarks e 10 marks
2. Viva e Bmarks
3. Dissertation evaluation  ceeeeee- 35 marks

Total = 50 Marks
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1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1 ‘ Pondicherry University :

B.Sc., B.Ed.. LIBERAL OPTIONS
PART III: B.SC.B.ED.
Branch: BOTANY

SEM | No. Sub Name of the course CCE | UE | Total
| Corel Main 1 Thallophytes, Microbes and Plant Pathology 30 70 100
Core 2 Main 2 Archegoniatae (Bryophytes, Pteridophytes, 30 70 100
Gymnosperms and Paleobotany)
Core 3 Main 3 Developmental Botany (Cell Biology, Angiosperm 30 70 100
Anatomy and Embryology)
Core 4 Anci 1-1 | Zoology | 30 70 100
(Supportive 1)
11 Core 5 Main 4 Medicinal Botany 30 70 100
Core 6 Main 5 Field Botany (Ecology and Angiosperm Taxonomy) 30 70 100
Core 7 Main 6 Botany Laboratory- |
Thallophytes, Microbes and Plant Pathology— Practical 50 50

Archegoniatae (Bryophytes, Pteridophytes, Gymnosperms and
Paleobotany)- Practical

Botany Laboratory- Il

Developmental Botany (Cell Biology, Angiosperm Anatomy and
Embryology)-Practical 50 50
Medicinal Botany- Practical

Field Botany (Ecology and Angiosperm Taxonomy)- Practical

Core 8 Anci 1-2 | Zoology Il 30 70 100
(Supportive 2)
11 Core 9 Main 7 Economic Botany 30 70 100
Core 10 Main 8 Molecular Biology 30 70 100
Core 11 Main 9 Plant Physiology and Biochemistry 30 70 100
Core 12 Anci 2-1 | Chemistry-| 30 70 100
(Supportive 3)
IV Core 13 Main 10 | Mushroom Culture 30 70 100
Core 14 Main 11 | Biofertilizers and Organic Farming 30 70 100
Core 15 Main 12 | Botany Laboratory-llI
Economic Botany — Practical & 50 50

Molecular Biology- Practical

Botany Laboratory-IV
Plant Physiology and Biochemistry- Practical 50 50
Mushroom Culture- Practical

Biofertilizers and Organic Farming — Practical

gu";;r}i‘fe o | Anci22 Chemistry-ll 30 | 70 | 100

\'% Core 17 Main 13 | Biostatistics and Computer Applications in Biology 30 70 100

Core 18 Main 14 | Plant Biotechnology 30 70 100

VI Core 19 Main 15 | Horticulture- Theory 30 70 100

Core 20 Main 16 | Plant Tissue Culture 30 70 100

VII Core 21 Main 17 | Ethnobotany 30 70 100
VIII | Core 22 Main 18 | Botany Laboratory-V

Biostatistics and Computer Applications in Biology- Practical 50 50

Plant Biotechnology- Practical, Horticulture- Practical

Botany Laboratory-VI
Plant Tissue culture — Practical 50 50
Ethnobotany- Practical
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1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1
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1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1 ‘ Pondicherry University :

CORE 1: THALLOPHYTES, MICROBES AND PLANT PATHOLOGY

Unit 1: Algae

General characteristics; Ecology and distribution; Range of thallus organization and
reproduction; Classification of algae (Chapman, 1970); Morphology of the following: Nostoc,
Oedogonium, Caulerpa, Sargassum, Polysiphonia. Pigments (Phycobilins) and Economic
importance of algae(Biodiesel and Single Cell Protein- Spirulina).

Unit 2: Fungi

General characteristics, ecology and significance, range of thallus organization, cell wall
composition, nutrition, reproduction and classification(Alexopolous and Mims, 1996);Life
cycle of Dictyostelium (Mold),Mucar (Zygomycota), Aspergillus, Yeast (Ascomycota), and
Agaricus (Basidiomycota),

Unit 3: Lichens and Mycorrhiza

Symbiotic Associations-Lichens: General account, Types of lichens: Crustose, Foliose and
Fruticose. Reproduction and significance.

Mycorrhiza: ectomycorrhiza and endomycorrhiza and their significance.

Unit 4: Bacteria and Viruses
Bacterial classification: Bergey’s manual (9™ edition)- outline. Gram’s staining of Bacteria.
Structure and reproduction of E.coli. Viruses- general account. Structure and reproduction of
Tobacco Mosaic Virus (TMV).

Unit 5: Plant Pathology
Study of diseases caused by the following: Puccinia, Colletotrichum, and Pyricularia oryzae.

Suggested Readings

1. Alexopoulos C.J., Mims C.W. and Blackwell M. 2002. Introductory Mycology (4™ed.). John
Wiley and Sons (Asia), Singapore.

2.Gangulee H.C. and Kar A.K. 2011. College Botany (Vol. 11).New Central Book Agency.
Calcutta.

3.Kumar H.D. 1999. Introductory Phycology (2"%d.). Affiliated East-West Press Pvt. Ltd. Delhi.

4.Pelczar Jr. M.J., Chan E.C.S. and Krieg N.R. 2009. Microbiology: Application Based
Approach. Tata McGraw-Hill Education. New Delhi.

5.Raven P.H., Johnson G.B., Losos J.B. and Singer S.R., 2005. Biology. Tata McGraw Hill. New
Delhi.

6.Sethi 1.LK. and Walia S.K. 2011.Text book of Fungi & Their Allies, MacMillan Publishers Pvt.
Ltd. New Delhi.

7. Tortora G.J., Funke B.R. and Case C.L. 2010. Microbiology: An Introduction (10™ed.). Pearson
Benjamin Cummings. U.S.A.
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1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1 ‘ Pondicherry University :

CORE 2: ARCHEGONIATAE (BRYOPHYTES, PTERIDOPHYTES,
GYMNOSPERMS AND PALEOBOTANY)

Unit : Amphibians of Plant Kingdom (12 Lectures)
Unifying features of archegoniates, Transition to land habit. Bryophytes: Alternation of
generations. General characteristics, Range of thallus organization. Classification- outline
(Schuster, 1966; up to family).

Morphology, anatomy and reproduction of Marchantia (Hornworts), Anthoceros (Liverworts),
and Funaria (Mosses). (Developmental details not to be included). Economic importance of
bryophytes.

Unit 2: Pteridophytes (14 Lectures)
General characteristics, G.M.Smith (1955) Classification(up to Class), Introduction to early
land plants.

Morphology, anatomy and reproduction of Psilotum, Lycopodium, Equisetum and Marsilea.
(Developmental details not to be included). Heterospory and seed habit, stelar evolution.
Economic importance of Pteridophytes.

Unit 3: Gymnosperms (14 Lectures)
General characteristics, classification according to K.R.Sporne (1962; up to class). Occurrence,
external morphology, anatomy and reproduction of Cycas, Pinus and Gnetum. (Developmental
details not to be included).

Wood yielding gymnosperms, secondary metabolites from gymnosperms.

Unit 4: Paleobotany (12 Lectures)
General account on fossils and fossilization; kinds of preservation: compressions, coal balls,
impressions, incrustations (Casts), petrifactions (mineralized plants), compactions (Mummified
plants), ambers. Geological time scale, computation of age of fossils(radio carbon
dating).Economic importance of Fossils.

Unit 5: Fossil Botany (12 Lectures)
Detailed study of the following fossil Pteridophytes: Rhynia, Lepidodendron. Detailed study of
the following fossil Gymnosperms: Calamites and Williamsonia.

Suggested Readings
. Arnold C.A. 2008. An Introduction to Palaeobotany. Read Books. New York.
2. Bhatnagar S.P. and Moitra A. 1996. Gymnosperms. New Age International (P) Ltd Publishers.
New Delhi.
. Pandey B.P. 2012. College Botany(Vol. I11). S.Chand & Company Pvt. Ltd. New Delhi.
4. Parihar N.S. 1991.An introduction to Embryophyta (Vol.l). Bryophyta. Central Book Depot.
Allahabad.
5. Rashid A. 1999. An Introduction to Pteridophyta: Diversity, Development, Differentiation (2™
revised ed.). Vikas Publishing House Pvt Ltd. New Delhi.
6. Vashishta B.R. 1995. Botany for degree students: Bryophyta. S.Chand & Company Ltd. New
Delhi.
Vashishta P.C., Sinha A.K. and Kumar A. 2010. Pteridophyta. S.Chand & Company Pvt. Ltd.

New Delhi.
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Pondicherry University

1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1

CORE 3: DEVELOPMENTAL BOTANY (CELL BIOLOGY, ANGIOSPERM
ANATOMY AND EMBRYOLOGY)

Unit 1: Introduction to Cell Science (12 Lectures)
Ultra-structure of Eukaryotic cell. Structure and functions of the organelles: Cell wall, Cell
Membrane, Cytoskeleton, Nucleus, Mitochondria, Chloroplast, Dictyosomes.

Overview of Cell Cycle, Mitosis and Meiosis - Molecular controls of cell cycle.

Unit 2: Tissues and Organs (12 Lectures)
Root (Histogen theory) and shoot apical meristems (Tunica-Corpus theory); Simple tissue
(Parenchyma, Collenchyma, Sclerenchyma) and Complex tissues (Xylem and Phloem).
Primary structure of dicot and monocot root, stem and leaf. Adaptive and productive systems
— epidermis, cuticle, stomata-types, guard cells, subsidiary cells.

Unit 3: Secondary Growth (10 Lectures)
Vascular cambium — structure and function, fusiform initials, ray initials, seasonal activity-
annual rings. Secondary growth in root and stem, periderm, Wood (heartwood and
sapwood).Anomalous secondary growth (Dracaena).

Unit 4: Organization of Flower and Pollination (12 Lectures)
Structure of anther and pollen; Structure and types of ovules; Types of embryo sacs,
organization and ultrastructure of mature embryo sac.

Pollination mechanisms and adaptations.

Unit 5: Fertilization, Embryo and Endosperm (14 Lectures)
Double fertilization; Seed-structure, appendages and dispersal mechanisms.

Endosperm types, structure and functions; Dicot and monocot embryo; Embryo-endosperm
relationship.

Apomixis and polyembryony: Definition, types and practical applications.

Suggested Readings

1. Becker W.M., Kleinsmith L.J., Hardin J. and Bertoni G. P. 2009. The World of the Cell (7"ed.). Pearson
Benjamin Cummings Publishing. San Francisco.

2. Bhojwani S.S. and Bhatnagar S.P. 2011. Embryology of Angiosperms (5"ed.). Vikas Publication House Pvt.
Ltd. New Delhi.

Cooper G.M. and Hausman R.E. 2009. The Cell: A Molecular Approach. (5"ed.). ASM Press & Sunderland.
Washington, D.C.

De Robertis E.D.P. and De Robertis E.M.F. 2006.Cell and Molecular Biology. 8"ed.). Lippincott Williams
and Wilkins. Philadelphia.

Dickison W.C. 2000. Integrative Plant Anatomy. Academic Press. San Diego.
Evert R.R. 2006. Esau’s Plant Anatomy. John Wiley & Sons Inc. New Jersey.
Fahn A. 1990. Plant Anatomy (4"ed.). Pergamon Press. Oxford.

Gangulee H.C., Das K.S. and Datta C. 1988. College Botany (Vol.l). New Central Book Agency (P) Ltd.
Calcutta.

John Jothi Prakash E. 1987. A Text Book of Plant Anatomy. Emkay Publications. Delhi.

. Karp G. 2010. Cell and Molecular Biology: Concepts and Experiments (6™ed.).John Wiley & Sons. Inc. New
York.

. Pandey B.P. 2001. Plant Anatomy. S.Chand & Company Ltd. New Delhi.

. Rudall P.J. 2007. Anatomy of Flowering Plants: An Introduction of Structure and Development (3"ed.).
Cambridge University Press. Cambridge.
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1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1 ‘ Pondicherry University :

CORE 4 (SUPPORTIVE 1): ZOOLOGY I
UNIT I

General classification of Animal kingdom- general charecterstics of Invertebrata, Chordata
and Vertebrata

UNIT I

Protozan parasites of human ( Entamoeba, Trypanasoma), Canal system in sponges,
Polymorphism in coelenterates, Helminth parasites of human (Tapeworm, Ascaris), Coelom
and its significance.

UNIT Il

Respiration in Arthropods. Metamorphosis in Insects. Economic importance of mollusca.

water vascular system in Echionodermata, Larval forms in Echinodermata.

UNIT IV

Life cycle and retrogressive metamorphosis in Ascidia. Life cycle of Amphioxus. Life cycle
of Balanoglossus and affinities.

UNIT V

Accessory respiratory organ in Fishes, Migration of Fishes. Parental care of Amphibia.
Primary and Secondary terrestrial adaptations. Flight adaptgation. Aquatic mammals and

placenta in Mammals.

Suggested Readings

1. Ekambaranatha Ayyar, M and Ananthakrishnan, T.N. 1993, Outlines of Zoology,
Vol.l and Il, Viswanathan and Co. Madras.

2. Jordan, E.K. and P.S. Verma, 1993. Chordate Zoology, 12th edition, S. Chand &

Co. Ltd., Ram Nagar, New Delhi.

3. Text book of Invertebrata — N.Arumugam et al., (2008) Saras Publications Nagerkovil
4. P.S. Dhami and J.K. Dhami — Invertebrate Zology — S.Chand and Co. New Delhi.

6. Invertebrate Zoology — R.L.Kotpal, (2005) Rastogi Publications, Meerat.

B6
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ZOOLOGY I- PRACTICAL

I. Major Practical:

A.. Prawn:
1. Digestive system

2. Nervous system

B. Cockroach
3. Digestive system

4. Nervous system

Il. Minor Dissection and Mounting:
a) Earth worm - Body setae

b) Honey bee - Mouth parts

) Mosquito - Mouth parts

d) Prawn - Appendages

I11. Spotters:

Amoeba, Paramecium, Entamoeba, Plasmodium, Sycon, Obelia geniculata, Sea anemone
on hermit crab, Aurelia, Fasciola hepatica, Taenia solium, Ascaris — Male & Female,
Leech, Fresh water mussel, star fish, Amphioxus, Shark (Placoid scale), Ichthyophis, Cobra,
Pigeon (feathers) and Rabbit.

IV. Submission of Record
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CORE 5: MEDICINAL BOTANY

Unit 1: Introduction (10 Lectures)
Introduction- Health through herbs. Historical back ground, present status, scope of medicinal
botany, Indian contribution to medicinal botany, Ethnobotany, a brief outline on traditional
systems of medicine — Ayurvedha, Siddha, Unani, Naturopathy and Homeopathy.

Unit 2: Raw materials for Drugs from Plants | (10 Lectures)
Plant secondary metabolites of medical importance: source, description of the products,
chemical constituents, active principles and therapeutic uses of the following:

I. Carbohydrates - Ispaghula (Plantago ovata), Agar (Gracilaria).

ii. Glycosides - Senna (Cassia sp), Digitalis, Glycorrhizaand Aloe.

Unit 3: Raw materials for Drugs from Plants 11 (16 Lectures)
Plant secondary metabolites of medical importance: source, description of the products,
chemical constituents, active principles and therapeutic uses of the following:
I. Tannins - Acacia and Myrobalan (Terminlia chebula).
ii.Fixed oils - Groundnut oil (Arachis hypogea) and Castor oil (Ricinus communis).
iii.Volatile oils - Eucalyptus, Clove, lemon and Ocimum.
iv. Resins - Asafoetida and Pinus.
v. Alkaloids - Cinchona, Rauwolfia, Atropa, Opium, Vasaka (Adhatoda zeylanica) and
Ephedra.
vi. Steroids — Solanum and Dioscorea.

Unit-4:Plant Toxins (6 Lectures)
Toxins of plant origin: Allergens, Teratogens and hallucinogens from hemp and mycotoxins
and aflatoxins from fungi.

Unit-5: Antibiotics (12 Lectures)
Introduction to Antibiotics: Properties and Functions of antibiotics. Extraction, chemistry and
therapeutic uses of the antibiotics obtained from Penicillium, Aspergillus, and Streptomyces.
General account on neutraceuticals and cosmoceuticals.

Suggested Readings

1. Evans W.C. 1989. Trease and Evans Pharmacognosy (13"ed.). BailliéreTindall. London.

2. Kadavul K. 2016. Hand Book on Utilization of Medicinal Plants. Published by author.No.9,
4™ Cross Street, Vengateswara Nagar-East, Puducherry-605013.

3. Kokate C.K., Purohit A.P. and Gokhale, S.B. 2003. Pharmacognosy (23"ed.). Nirali
Prakashan. Pune.

4. Purohit and Vyas. 2008. Medicinal Plant Cultivation: A Scientific Approach (2"%d.).
Agrobios. India.

5. Trivedi P.C. 2006. Medicinal Plants: Ethnobotanical Approach. Agrobios. India.
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CORE 6: FIELD BOTANY (ECOLOGY AND ANGIOSPERM TAXONOMY)

Unit 1: Introduction and Ecological factors (12  Lectures)
Plant as a living entity- their relationship with Biotic and Abiotic factors. Soil: origin,
formation, composition, soil profile, soil erosion and conservation. Water: states of water
in the environment, precipitation types. Plant habitats- their types. Adaptations of
hydrophytes and xerophytes.

Unit 2: Plant communities and Ecosystem (12  Lectures)
Characters; Ecotone and edge effect; Succession; Processes and types. Structure; energy
flow trophic organisation; Food chains and food webs, Ecological pyramids, production and
productivity; Biogeochemical cycle; Cycle of carbon, nitrogen and phosphorous. Principles
of biogeographical zones; Endemism.

Unit 3: Angiosperm Taxonomy- Introduction and Identification (10 Lectures)
Classification, Nomenclature and Identification.

Functions of Herbaria, important herbaria and botanical gardens of the world and India
(BS1); Documentation: Flora, Keys (Indented and Bracketed).

Ranks, categories and taxonomic groups. Principles and rules (ICBN); binominal system,
typification, author citation, effective and valid publication, rejection of names, principle of
priority and its limitations.

Unit 4: Angiosperm Classification and Polypetalae Families (14  Lectures)
Types of classification- artificial, natural and phylogenetic. Bentham and Hooker (up to
series), Engler and Prantl (upto series/ order).

Study of the following Polypetalae families and their economic importance: Annonaceae,
Rutaceae, Anacardiaceae, Fabaceae, Caesalpiniaceae, Mimosaceae and Cucurbitaceae.

Unit 5: Gamopetalae, Monochlamydeae and Monocot Families (12  Lectures)
Study of the following Gamopetalae families and their economic importance: Asteraceae,
Asclepiadaceae, Solanaceae, Lamiaceae.

Study of the following Monochlamydeae family and their economic importance:
Euphorbiaceae.

Study of the following Monocot families and their economic importance: Liliaceae, and
Poaceae.

Suggested Readings
1. Kormondy E.J. 1996. Concepts of Ecology (4"ed.). Prentice Hall. USA.
Kumaresan V. and Annie R. 2013. Taxonomy-Systematic Botany, Economic Botany,
Ethnobotany. Saras Publication. Nagercoil.
Lawrence G.H.M. 1951. Taxonomy of Vascular Plants. Oxford & IBH Co. Pvt. Ltd. New Delhi.
Pandey B.P. 2005. Taxonomy of Angiosperms. S.Chand & Company Pvt. Ltd. New Delhi.
Pandey B.P. 2012. College Botany (Vol. II). S.Chand & Company Pvt. Ltd. New Delhi.
Pandey B.P. 2010. Modern Practical Botany (Vol. Il). S.Chand & Company Ltd. New Delhi.
Sharma P.D. 2010. Ecology and Environment (8"ed.). Rastogi Publications. Meerut.
Simpson M.G. 2006. Plant Systematics. Elsevier Academic Press. San Diego, CA, U.S.A.
Singh G. 2012. Plant Systematics: Theory and Practice (3“ed.). Oxford & IBH Pvt. Ltd. New
Delhi.
10. Singh G. 2010. Plant Systematics: An Integrated Approach (3"ed.). Science Publishers. USA.
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CORE 7: BOTANY LABORATORY
BOTANY LABORATORY- |
THALLOPHYTES, MICROBES AND PLANT PATHOLOGY- PRACTICAL

1. Study of vegetative and reproductive structures of Nostoc, Volvox (electron micrographs),
Oedogonium, Caulerpa, Sargassum and Polysiphonia through temporary preparations and
permanent slides.
5. Rhizopus and Penicillium: Asexual stage from temporary mounts and sexual structures
through permanent slides.
6. Yeast: Specimens/photographs and tease mounts.
7. Agaricus: Sectioning of gills; Culture.
8. Lichens: Study of growth forms of lichens (crustose, foliose and fruticose).
9. Mycorrhiza: ectomycorrhiza and endomycorrhiza (Photographs).
10. Study of the following diseases: Puccinia, Colletorichum and Pyricularia oryzae.

ARCHEGONIATAE (BRYOPHYTES, PTERIDOPHYTES, GYMNOSPERMS AND
PALEOBOTANY)- PRACTICAL

External and internal morphology of the following plants:
Anthoceros.
Marchantia.
Funaria.
Psilotum.
Lycopodium.
Equisetum.
Marsilea.
Cycas.
Pinus.

0. Gnetum.

1

. Study of the structure of fossil plants: Rhynia, Lepidodendron, Calamites and
Williamsonia.

REPoo~NoakrwdE
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Pondicherry University

BOTANY LABORATORY-II

DEVELOPMENTAL BOTANY (CELL BIOLOGY, ANGIOSPERM ANATOMY AND

EMBRYOLOGY)- PRACTICAL

To study eukaryotic cells with the help of light and electron micrographs.

Study of the photomicrographs of cell organelles.

To study the structure of plant cell through temporary mounts.

Study of mitosis and meiosis (temporary mounts and permanent slides).

Study of meristems through permanent slides and photographs.

Tissues (parenchyma, collenchyma and sclerenchyma); Macerated xylary elements,

Phloem (Permanent slides, photographs)

7. Stem: Monocot: Zea mays; Dicot: Helianthus; Secondary: Helianthus (sections).

8. Root: Monocot: Zea mays; Dicot: Helianthus; Secondary: Helianthus (sections).

9. Leaf: Dicot and Monocot leaf (sections).

10. Structure of anther (young and mature), tapetum (amoeboid and secretory) (sections).

11. Types of ovules: anatropous, orthotropous, circinotropous, amphitropous/campylotropous.

12. Female gametophyte: Polygonum (monosporic) type of Embryo sac Development
(Permanent slides/photographs).

13. Ultrastructure of mature egg apparatus cells through electron micrographs.

14. Pollination types and seed dispersal mechanisms (including appendages, aril, caruncle)
(Photographs and specimens).

15. Dissection of embryo/endosperm from developing seeds.

16. Calculation of percentage of germinated pollen in a given medium.

SouhkwnE

MEDICINAL BOTANY- PRACTICAL

1. Morphological and anatomical studies of crude drugs of plants included in the syllabus.
2. ldentification of crude drugs by histochemical and phytochemical methods.
3. Identification of drug adulterants.

FIELD BOTANY (ECOLOGY AND ANGIOSPERM TAXONOMY)- PRACTICAL

1. Study of instruments used to measure microclimatic variables: Soil thermometer, maximum and
minimum thermometer, anemometer, psychrometer/ hygrometer, rain gauge and lux meter.

2. Determination of pH, and analysis of two soil samples for carbonates, chlorides, nitrates, sulphates,
organic matter and base deficiency by rapid field test.

3. (a) Study of morphological adaptations of hydrophytes and xerophytes (four each). (b)Study of
biotic interactions of the following: Stem parasite (Cuscuta), Root parasite (Orobanche), Epiphytes,
Predation (Insectivorous plants).

4. Determination of minimal quadrat size for the study of herbaceous vegetation in the college campus
by species area curve method (species to be listed).

5. Quantitative analysis of herbaceous vegetation in the college campus for frequency and comparison
with Raunkiaer’s frequency distribution law.

6. Study of vegetative and floral characters of the families mentioned in the theory (Description, L.S.
of flower, section of ovary, floral diagram/s, floral formula/e and systematic position according to
Bentham & Hooker’s system of classification).

7. Mounting of a properly dried and pressed specimen of any ten plant species with herbarium label
(to be submitted along with Field Note).

8. Study tour (female staff should accompany girl students).
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CORE 8 (SUPPORTIVE 2) ZOOLOGY II- THEORY

Unit - I: Biodiversity and Human Welfare
Threats to Biodiversity - Habitat loss and Man-Wildlife conflict. National parks, Sanctuaries
and Biosphere reserves

Unit - I1:
Animal husbandry: Breeds of cattle- milk breeds- draft breeds- Dairy and Dairy products

Unit—111:
Culture: Vermiculture, Apiculture, Pisciculture and Poultry

Unit- 1V
Communicable and non-communicable diseases

Tuberculosis and Typhoid; Hepatitis (A and B), AIDS, Gonorrhea and Syphilis Diseases of
respiratory system- Asthma, Bronchitis.

Oral Cancer - cause/causative agents, symptoms, diagnostics, precaution /prevention and
remedy.

Unit-V
Non — Communicable Diseases

Stress related disorders, Hypertension, Diabetes type Il, anxiety, insomnia, migraine,
depression (cause, symptoms, precaution and remedy)

Suggested Readings

1. P. S. Verma and V.K.Agarwal., Concept of Ecology (Environmental biology),
S.Chand & Co.Ltd., New Delhi 2004.

2. Odum E.P., Fundamentals of Ecology,Sauders Publication; Indian Edition, Nataraj
Publication; Dehradun,1998.

3. G.S.Shukla., V.B.Upadhy., Economic Zoology. Rastogi Publications, 2006

4. P.G. Fenemore Manual. Silkworm Rearing. FAO Agricultural Service Bulletin,

5. Medical Biochemistry- Ambika Shanmugam.
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ZOOLOGY- II- PRACTICAL

1.Study of animals in Nature/National park

2. Study of various breeds of cattle.

3. Visit to a Fish culture pond.

4. Study of Apiculture.

5. ldentification of parasites related to syllabus
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CORE 9: ECONOMIC BOTANY

Unit 1: Origin of Crop Plants (16 Lectures)
Introduction to Economic Botany. Vavilov’s centres of origin of crop plants. Origin,
distribution, brief idea of cultivation and economic uses of the following Food plants:

I. Cereals (rice, wheat and maize)

ii. Pulses (gram, arhar and pea)

iii. Vegetables (potato, tomato and onion)

Unit 2:FibrePlants (10 Lectures)
Origin, distribution, brief idea of cultivation and economic uses of the following Fibre plants:
i. Cotton

ii. Jute

iii. Flax

Unit 3: Timber Plants (10 Lectures)
Origin, distribution, brief idea of cultivation and economic uses of the following Timber
plants:

(i) Neem

(i) Teak

(iii) Cedar

Unit 4: Oil Plants (12 Lectures)
Origin, distribution, brief idea of cultivation and economic uses of the following QOil plants:
i. Groundnut

ii. Sunflower

iii. Coconut

Unit 5: Spices and Condiments (12 Lectures)
Origin, distribution, brief idea of cultivation and economic uses of the following Spices:
i. Coriander

ii. Clove

iii. Ginger

Suggested Readings:

1.Gonsalves J. 2010. Economic Botany and Ethnobotany. International Scientific Publishing
Academy. New Delhi.

2.Kumaresan V. and Annie R. 2013. Taxonomy-Systematic Botany, Economic Botany,
Ethnobotany. Saras Publication. Nagercoil.

3.Kocchar S.L. 2009. Economic Botany in The Tropics (3"ed.), MacMillan Publishers India
Ltd. New Delhi.

4.Pooja. 2005. Economic Botany. Discovery Publishing House. New Delhi.

5.Sambamurthy A.V.S.S. and Subramanyam N.S. 1989.A Textbook of Economic Botany.
Wiley Eastern Ltd. New Delhi.

6.Sharma O.P. 1996. Hills Economic Botany. Tata McGraw Hill Co. Ltd. New Delhi.

7.Simpson B.B. and Conner-Ogorzaly M. 1986. Economic Botany- Plants in Our World.
McGraw Hill. New York.

8.Verma V. 2009. Text Book of Economic Botany. Ane Books Pvt. Ltd. New Delhi.
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CORE 10: MOLECULAR BIOLOGY- THEORY

Unit 1: The Genetic Material (14 Lectures)
Nature of genetic material and fine structure of gene. Griffith effect, transforming principle,
Hershey & Chase experiment, RNA as genetic material (TMV).Cis-trans test. Structure of
DNA and RNA- Nucleoside and Nucleotides. DNA Double heli: B-form, A-form & Z-form.
Chemical bonds-base pair rules. Types of RNA- mRNA, rRNA, tRNA (in prokaryotes and
Eukaryotes) and miRNA (in eukaryotes).

Unit 2: Replication and Transcription of DNA (14 Lectures)
Replication of DNA- Messelson & Stahl experiment, semi-conservative, bidirectional, semi
continuous model-reverse transcription.

Transcriptional machinery and key events - RNA polymerase, promoter gene- initiation,
elongation and termination (in prokaryotes and eukaryotes).Modification and processing of
MRNA in eukaryotes.

Unit 3: Protein synthesis (8 Lectures)
Translation- features of genetic code- Wobble hypothesis, role of t-RNA and ribosomes.
Initiation, elongation and termination- peptidyl transferase.

Unit 4: Gene Regulation Gene Mutation (12 Lectures)
Regulation of gene expression- regulation at transcriptional level. Lac Operon- negative and
positive control.

Gene mutation- frame shift, substitution mutation, tautomerization, depurination, base
analogues, chemical and physical mutagens.

Unit 5: Polymerase chain reaction (12 Lectures)
Gene amplification (Polymerase chain reaction -PCR).Basic PCR and its modification.
Application of PCR in Agriculture, Medicine and Forensics.

Sequencing of DNA: Maxam and Gilbert method, Sanger’s method.

Suggested Readings
1. Allison L.A. 2007. Fundamental Molecular Biology. Blackwell Publishing. U.S.A.

2. Cooper G.M. and Hausman R.E. 2009. The Cell: A Molecular Approach. 5th edition. ASM
Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

3. De Robertis E.D.P. and De Robertis E.M.F. 2006. Cell and Molecular Biology (8" ed).

Lippincott Williams and Wilkins. Philadelphia.

Friefelder D. 1987. Molecular Biology (2"ed.). Narosa Publishing House. New Delhi.

Karp G. 2010. Cell and Molecular Biology: Concepts and Experiments(6™ed.). John Wiley

& Sons. Inc.

6. Krebs J.E., Goldstein E.S. and Kilpatrick S.T. 2014. Jones & Bartlett Learning, LLC.
Burlington, MA.

7. Sheeler P. and Bianchi D.E. 2006. Cell and Molecular Biology (3"ed.). Wiley India (P.) Ltd.
New Delhi.

8. Smith- Keatry P. 1991. Molecular Genetics, MacMillan Publication Co. Ltd. London.

9. VermaP.S. and Agarwal V.K. 2009. Molecular Biology. S.Chand & Company Ltd. New
Delhi.

10. Watson J.D., Baker T.A,, Bell S.P., Gann A., Levine M. and Losick R. 2004. Molecular
Biology of the Gene. Dorling Kindersley Publishing Inc. New Delhi.

S
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CORE 11: PLANT PHYSIOLOGY AND BIOCHEMISTRY- THEORY

Unit 1: Plant-water relations and Mineral Nutrition (16 Lectures)
Water as a universal solvent. Water potential and its components. Factors affecting
transpiration; Root pressure and guttation.

Essential growth elements, macro and micronutrients; Criteria of essentiality of elements;
Role of essential elements; Transport of ions across cell membrane (active and passive
transport),carriers, channels and pumps.

Unit 2: Carbohydrates and Lipids (14 Lectures)
Carbohydrates: importance, classification, structure and properties.

Glycolysis, anaerobic respiration, TCA cycle; Oxidative phosphorylation, Glyoxylate,
Oxidative Pentose Phosphate Pathway.

Lipids: importance, classification, structure and properties. Fatty acids — nomenclature and
types. Biosynthesis of fatty acids (Palmitic acid).

Unit 3: Photosynthesis and Translocation of solutes (14  Lectures)
Photosynthetic Pigments (Chl a, b, xanthophylls, carotene); Photosystem | and II, reaction
center, antenna molecules; Electron transport and mechanism of ATP synthesis; C3, C4 and
CAM pathways of carbon fixation; Photorespiration.

Transpiration- Ascent of sap (Cohesion and Tension hypothesis) and its significance.
Composition of phloem sap, girdling experiment; Pressure flow model; Phloem loading and
unloading.

Unit 4: Amino acids, Proteins and Enzymes (10 Lectures)
Amino acids and Proteins: importance, classification and structure.

Enzymes: nomenclature, classification. Structure and properties. Mechanism of enzyme
catalysis and enzyme inhibition.

Unit 5: Environmental Plant Physiology (6 Lectures)
Photoperiodism (SDP, LDP, Day neutral plants); Phytochrome (discovery and structure),
red and far red light responses on photomorphogenesis. Vernalization. Phytohormones
(natural Auxins and Gibberellins).

Plant Stress- definition. Plant responses to Abiotic Stresses: - cold, drought, salt and UV.

Suggested Readings

1. Battacharya D. 1999.Experiments in Plant Physiology- A Laboratory Manual. Narosa
Publishing House. New Delhi.

2. Hopkins W.G. and Huner N.P. 2009. Introduction to Plant Physiology (4" ed.). John Wiley
& Sons. U.S.A.

3. Murray R.K., Granner D.K., Mayes P.A. and Rodwell V.W. 2000. Harper’s Illustrated
Biochemistry (26" Ed.). McGraw-Hill Company Inc. U.S.A.

4. Narayanan L.M., Meyyan R.P., Nallasingam K., Prasanna Kumar s., Arumugam N. and
Fatima D. 2014. Biochemistry. Saras Publication. Nagercoil, Tamil Nadu.

5. Nelson D.L. and Cox M.M. 2017. Lehninger Principles of Biochemistry (7"ed.).
W.H.Freeman. London.

6. Rodwell V.W., Bender D., Botham K.M., Kennelly P.J. and Weil P.A. 2015.Harpers
llustrated Biochemistry (30"ed.). The McGraw-Hill Education. USA.

7. Salisbury F.B. and Ross C.W. 1986. Plant Physiology (3“ed.). CBS Publishers &
Distributors. New Delhi.

8. Taiz L.and Zeiger E. 2010. Plant Physiology (5"ed.). Sinauer Associates Inc. U.S.A.
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1 Part Ill - B.Sc.B.Ed - Botany Syllabi 1 ‘ Pondicherry University :

CORE 12 (SUPPORTIVE 3): CHEMISTRY-I

Unit 1
Intermolecular forces - Vanderwall and London forces. Liquid state theory and properties of

liquids, liquid-crystal formation and applications. Solid state- forces in solids- covalent, ionic,
metallic, and Vanderwall’s, Lattice energy.

Unit 2

Theory of semi-conductors and its application. Bond properties- types of hybridization, bond
length, bond order, bond strength. Resonance energy- resonance strength of multiple bonded
species Carbon Monoxide, Nitrous Oxide, phenol, benzaldehyde, aniline.

Unit 3

Covalent bond- Orbital Overlap- hybridization, geometry of organic molecules- methane,
ethylene, acetylene, benzene. Electron displacement effects, inductive, resonance,
hyperconjugative and steric effects-their effect on properties of compounds. Stereoisomerism-
Optical isomerism-optical activity, lactic acid, tartaric acid, racemization, resolution.

Unit 4:

Aromatic compounds-electrophilic substitution in benzene, mechanism of nitration,
halogenation, Alkylation and Acylation. Preparation, properties and uses of Naphthalene,
Furan, Thiophene, Pyrrole, Pyridine, Chloroform and Carbon Tetrachloride.

Unit5:

Keto-enoltautomerism. Geometric isomerization, maleic acid and fumaric acid. Rotation
around single bond proffered rations, conformers of ethane, propane, n- butane and
cyclohexane. Axial and equatorial bonds.

Text books:
1. P. W. Atkins Physical Chemistry, 6thed, 1998.
2. Wade, L.G. Organic Chemistry, Pearson Education, 5thed, 2003.

3. M. Ladd. Introduction to Physical Chemistry, Cambridge, 1998.
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CHEMISTRY PRACTICALS I

1. Estimation of sodium hydroxide using sodium carbonate standard.

2. Estimation of hydrochloric acid using oxalic acid standard.

3. Estimation of borax using sodium carbonate standard.

4, Estimation of ferrous sulphate using Mohrs salt standard.

5. Estimation of oxalic acid using ferrous sulphate standard.

6. Preparation of the following inorganic compounds: ferrous ammonium sulphate, manganous

sulphate, sodium thiosulphate.
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CORE 13: MUSHROOM CULTURE - THEORY

Unit 1: History of Mushroom Culture (12  Lectures)
Mushroom as food. Medicinal value of edible mushrooms; Poisonous mushrooms. Types
of edible mushrooms available in India — Volvariella volvacea, Pleurotus citrinopileatus,
Agaricus bisporus.

Unit 2:Infrastructure and Inputs (12  Lectures)
Mushroom Cultivation: Infrastructure and implements-mushroom sheds, design,
conditions, materials- Factors influencing mushroom cultivation.

Unit 3:Stages in Mushroom Production (12 Lectures)
Medium preparation, preparation of spawn- quality of good spawn, multiplication.
Mushroom bed preparation. Casing; pests, diseases and abnormalities.

Unit 4: Harvest and Storage (12  Lectures)
Harvest methods. Storage: Short-term storage (Refrigeration — up to 24 hours).Long term
storage, drying, storage in salt solutions. Nutritive values— Proteins, amino acids, mineral
elements. Nutrition - Carbohydrates, Crude fibre content - Vitamins.

Unit 5: Mushroom Recipes (12 Lectures)
Types of recipes prepared from mushroom. Research Centres- National level and Regional
level. Cost benefit analysis - Marketing in India and abroad.

Suggested Readings

1. Hirst B. 2015. Mushrooms: A Beginners Guide to Home Cultivation. Create space Independent
Publishing Platform. USA.

3. Marimuthu T., Krishnamoorthy A.S., Sivaprakasam K. and Jayarajan R. 1991.Oyster
Mushrooms. Department of Plant Pathology, TNAU, Coimbatore.

4. Pandey R.K. and Ghosh S.K. 1998. Hand book on mushroom cultivation. Emkay Publications.
Delhi.

5. Swaminathan M.S. 1990. Food and Nutrition. The Bangalore Printing and Publishing Co. Ltd.
Bangalore.

6. Tewari and Pankaj Kapoor S.C. 1988. Mushroom cultivation, Mittal Publications. New Delhi.
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CORE 14: BIOFERTILIZERS AND ORGANIC FARMING - THEORY

Unit 1: Manures and Biofertilizers (10 Lectures)
Need for fertilizers, manures. Manure composition. Manures for crop productivity.
Differences between fertilizers and biofertilizers: pH changes and water contamination.

Unit 2: Bacterial Biofertilizers (14 Lectures)
General account on the microbes used as biofertilizer. Azotobacter: classification,
characteristics— crop response to Azotobacter inoculum, maintenance and mass
multiplication. Rhizobium — isolation, identification, mass multiplication, carrier based
inoculants, Actinorrhizal symbiosis.

Unit 3: Algal Biofertilizers (12 Lectures)
Azospirillum: isolation and mass multiplication — carrier based inoculant, associative effect
of different microorganisms. Azolla and Anabaena azollae association, nitrogen fixation,
factors affecting growth, Azolla in rice cultivation.

Unit 4: Fungal Biofertilizers (12 Lectures)
Mycorrhizal association, types of mycorrhizal association, taxonomy, occurrence and
distribution, phosphorus nutrition, growth and yield, colonization of VAM — isolation and
inoculum production of VAM, and its influence on growth and yield of crop plants.

Unit 5: Organic Farming (12 Lectures)
Organic farming — Green manuring and organic fertilizers, Recycling of bio-degradable
municipal, agricultural and industrial wastes, Biocompost making- types, method of
vermicomposting, Panchakavya. Biological pest control (neem)

Suggested Readings

1. Dubey R.C. 2005. A Text book of Biotechnology. S.Chand & Co. New Delhi.

2. Kumaresan V. 2005. Biotechnology. Saras Publications. New Delhi.

3. John Jothi Prakash E. 2004. Outlines of Plant Biotechnology. Emkay Publication. New
Delhi.

4, Sathe T.V. 2004. Vermiculture and Organic Farming. Daya Publishers. New Delhi.

5. Subha Rao N.S. 2000. Soil Microbiology, Oxford & IBH Publishers. New Delhi.

6. Vayas S.C, Vayas S. and Modi H.A. 1998.Bio-fertilizers and organic Farming Akta
Prakashan. Nadiad
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CORE 15: BOTANY LABORATORY
BOTANY LABORATORY-III

ECONOMIC BOTANY - PRACTICAL

1. Study of morphological features of food plats, vegetables, fibre yielding plants, oil
yielding plants, Spices and Condiments.

2. Study of anatomical features of Coriander, Clove, Ginger Azadirachta, Withania.
Histochemical localization starch in rice and potato.

4, Economic significance of tea, coffee, rubber, sugarcane

MOLECULAR BIOLOGY- PRACTICAL

1. Isolation of DNA from plant tissues.

2. Isolation of RNA from plant tissues.

3. Isolation of bacterial plasmids.

4. Separation of DNA by Agarose gel electrophoresis.
5. Separation of RNA by Agarose gel electrophoresis.
6. Staining of nucleic acid in vivo (Giemsa stain).
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BOTANY LABORATORY-IV

PLANT PHYSIOLOGY AND BIOCHEMISTRY-PRACTICAL

1.
2.

g~ W

o

Determination of osmotic potential of plant cell sap by plasmolytic method.
To study the effect of two environmental factors (light and wind) on transpiration by
excised twig.

. Calculation of stomatal index and stomatal frequency of a mesophyte and a xerophyte.
. Demonstration of Hill reaction.
. Demonstration of the activity of catalase and study of the effect of pH and enzyme

concentration.

. To study the effect of light intensity and bicarbonate concentration on O2 evolution in

photosynthesis.

. Comparison of the rate of respiration in any two parts of a plant.
. Separation of amino acids by paper chromatography.
. Separation of photosynthetic pigments by paper chromatography.

MUSHROOM CULTURE- PRACTICAL

10.
11.
12.
13.
14.

BIO

1.
2.
3.
4.
S.

Sterilization of paddy straw.

Preparation of bed inside the polythene bags and
Incubation of bags.

Preparation of spawn.

Visit to a mushroom culture unit/ industry

FERTILIZERS AND ORGANIC FARMING - PRACTICAL

Isolation and culture of Rhizobium and Algae.

Anatomy of Azolla leaf and identification of Anabaena azollae.
Mass cultivation of Azolla.

Isolation and culture of VAM.

Compost preparation- green manure, vermicompost.
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CORE 16 (SUPPORTIVE 4): CHEMISTRY-II

Unit 1:

Co-ordination chemistry — definition of terms, classification of ligands, nomenclature.
Chelation — examples, chelate effect explanation. Werner’s theory- conductivity and
precipitation studies. Sedgwick’s theory- Effective atomic number concept. Pauling’s theory-
postulates, applications to octahedral, square, planar and tetrahedral complexes.

Unit 2:

Biological role of Hemoglobin and Chlorophyll. EDTA and its applications. Environmental
chemistry- Green House Effect, global warming, Ozone depletion, BOD and COD -
importance, rainwater harvesting-needs, methods, advantage. Pollution — types, strategies in its
control.

Unit 3:

Carbohydrates-classification, preparation and properties of Glucose, Fructose and Sucrose.
Discussion of ring structure and mutarotation. Properties of starch and cellulose.
Interconversion of Glucose and Fructose. Amino-acids classification, preparation and
properties of Glycine and Alanine, preparation of peptides by Bergman method. Classification
of proteins according to composition, function and shape. Protein denaturation.

Unit 4:

Dyes and Drugs-Azo dyes-congo Red, Triphenylmethans, Malachite Green, Food colours.
Sulpha drugs—sulphonamides and sulpha pyrimidine, preparation and uses. Antibiotics-
penicillin and Chloromycetin-source, structure and uses. Vitamins- source and structure of
vitamin A, B, C, D, E and F (structural elucidation not required).

Unit 5:

Electrochemistry- Kohlrauch law-measurement of conductance, pH determination,
conductometric titrations, hydrolysis of salts, derivation of Kh. Galvanic cells, EMF standard
electrode potentials, reference electrodes, electrochemical series and its application,
electroplating and its application. Corrosion-methods of prevention. Bioenergetics-Chemical
kinetics-order of reaction (zero and first order), half-life period. Chemical equilibrium-basic
idea.

Text books:

1. P. W. Atkins Physical Chemistry, 6th edition, 1998.

2. Wade, L.G, Organic Chemistry, Pearson Education, 5th edition, 2003.
3. M. Ladd, introduction to Physical Chemistry, Cambridge, 1998.
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CHEMISTRY IlI PRACTICAL

1. Detection of elements —nitrogen, sulphur and halogens.

2. Preliminary test and detection of carbohydrate, urea, benzamide and aromatic
amines.

3. Detection of anions: carbonate, sulphide, sulphate, fluoride, chloride, bromide,
nitrate, oxalate, phosphate.

4. Reaction of aldehyde (aromatic), ketone (aliphatic and aromatic), carbohydrate,
carboxylic acid (mono-and dicarboxylic-), phenol, aromatic primary amine,
amide and diamide.

5. Systematic analysis of organic compounds containing one functional group and
characterization by confirmatory tests or derivatives.
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CORE 17: BIOSTATISTICS AND COMPUTER APPLICATIONS IN BIOLOGY

Unit 1: Biostatistics-I (12 Lectures)
Introduction to Biostatistics, definition, characteristics, importance and usefulness,
limitations. Collection, classification and presentation of data (tabulation, graphical
representation-Histogram, simple bar, multiple bar and divided bar diagrams, pie diagram,
frequency curve and frequency polygon). Frequency distribution: definition, types, class
width, class mark, class frequency, relative frequency, percentage frequency and frequency
density.

Unit 2: Biostatistics-11 (12 Lectures)
Measures of central tendency- Characteristics: definition and calculations of mean, median,
and mode. Measures of variation- standard deviation and standard error.

Unit 3: Basics of Computer (12 Lectures)
Types of computers, accessories and its functions, input-output devices, concepts of different
operation systems, details of Networks, Internet and email. Database types and its uses,
fundamentals of digital imaging, uses of different programming languages.

Unit 4: Softwares used in Biology (12 Lectures)
Outline of MS-Office (MS-Word, MS-Excel and MS-Power point). Database softwares- MS
access, Image editing softwares (Photoshop),  Biological Sequence

Searching and Comparison softwares (BLAST), Search engines (Google, Mozilla
Firefox), GIS softwares (Google Earth).

Unit 5: Computer Applications in Biology (12 Lectures)
Introduction to Bioinformatics and its applications, EMBL and GenBank Data Libraries, PIR
Database, Fundamentals of Geographic Information Systems (GIS) and Remote Sensing and
its uses in biology. Information systems- BTIS, ENVIS.

Introduction to statistical softwares- SPSS and PSPP (open source), use for descriptive
statistical analysis.

Suggested Readings
1. Banerjee P.K. 2009 Introduction to Biostatistics- A Text Book of Biometry. S.Chand& Co. New Delhi.
2. Bemis K. PSPP: Purdue STAT 582 User
Manual.http://www.stat.purdue.edu/~jennings/stat582/software/pspp_manual.pdf
3. Chernick M.R. and Friis R.H. 2003. Introductory Biostatistics for the Health Sciences: Modern Applications
including Bootstrap. John Wiley & Sons. New Jersey.
4. CoxJ. Lambert J. and Frye C. 2011. Step by Step: Microsoft Office Professional 2010. Microsoft Press.
Washington. https://capdtron.files.wordpress.com/2013/01/office- professional-2010-step-by-step.pdf
5. Daniel W.W. 2005.Biostatistics: A Foundation for Analysis in the Health Sciences (7"ed.). John Wiley &
Sons (Asia) Pvt. Ltd. Singapore.
6. Lambert J. and Frye C. 2015. Microsoft Office 2016 Step by Step. Microsoft Press. USA.
https://ptgmedia.pearsoncmg.com/images/9780735699236/samplepages/9780735699236.pdf
7. PSPP Users’ Guide. GNU PSPP Statistical Analysis Software
Release 0.10.2.http://www.gnu.org/software/pspp/manual/pspp.pdf
8. PSPP Tutorial. https://www.youtube.com/watch?v=GG-wbMS9i7g
9. Rutkosky 2007. MS Office.BPB Publication. New Delhi.
10. Genebank: https://www.ncbi.nlm.nih.gov/genbank/
11. EMBL Nucleotide Sequence Database http://www.ebi.ac.uk/
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CORE 18: PLANT BIOTECHNOLOGY- THEORY

Unit 1: Plant Tissue Culture, Design of Lab and Media (12 Lectures)
Plant tissue culture: Definition, History of Plant Tissue Culture (PTC). Cellular
differentiation and redifferentiation. Totipotency. Designing of PTC lab. Sterilization
procedures for chemicals and glassware. Outlines on PTC media- (MS medium in
detail).Plant growth regulators. Gelling agents (Agar).Types of explants.

Unit 2: Types of Tissue Cultures- I and Secondary metabolites (12 Lectures)
Callus culture and cell suspension culture. Direct and indirect organogenesis.Somaclonal
variations and their uses in agriculture.

Basics of Secondary metabolite production of Shikonin from Lithospermum erythrorhizon;
Morphine from Papaver somniferum; Vincristine fromCatharanthus roseus.

Unit 3: Types of Tissue Cultures- 11 (12 Lectures)
Meristem culture- virus free plant production. Micropropagation (using axillary and apical
bud cultures).Anther and pollen cultures. Protoplast isolation and culture. Somatic
hybridization: selection of somatic hybrids and cybrids. Somatic embryogenesis- artificial
seed production.

Unit 4: Genetic Engineering and Cloning Vectors (12 Lectures)
Principles and tools of genetic engineering: Restriction endonucleases- Type Il enzymes;
nomenclature. DNA ligase and DNA Polymerases.

Cloning Vectors —Bacterial vectors (pBR322, pUC8), Viral vectors (M13, A phage), Hybrid
vectors (cosmids), Artificial Chromosomes (Bacterial and Yeast).

Unit 5: Transgenic Plants, Bioethics and Biosafety (12 Lectures)
Agrobacterium (Ti plasmid) mediated gene transfer. Particle gun bombardment,
Microinjection, Electroporation. Introduction to molecular markers.

Production of transgenic plants: Insect resistance (Bt gene), Bruise resistance and drought
resistance. Introduction to Golden Rice, Plantibodies, Edible vaccines, Bioplastics. Bioethics
and Biosafety of GM crops.

Suggested Readings

1. Brown T.A. 2001. Gene Cloning and DNA Analysis- An
Introduction (4™ed.).Blackwell Science. Oxford.

2. Clark D.P. and Pazdernik N.J. 2009. Biotechnology- Applying the Genetic
Revolution. Elsevier Academic Press. USA.

3. Das H.K. 2010.Textbook of Biotechnology (4™ed.). Wiley India Pvt Ltd. New Delhi.

4, Chawla H.C. 2003. Plant Biotechnology- Laboratory Manual for Plant
Biotechnology. Oxford& IBH Publishing Co. Pvt. Ltd. New Delhi.

5. Desmond S.T. Nicholl. 2010. An Introduction to Genetic Engineering. Cambridge
University Press. New Delhi.

6.. Dubey R.C. 2006. A Text Book of Biotechnology. S.Chand & Company Ltd. New
Delhil.

7. Gupta P.K. 2000. Elements of Biotechnology. Rastogi Publications. Meerut.

8. Harisha S. 2007. Biotechnology Procedures and Experiments Handbook. Infinity
Science Press Llc. Hingham. MA.

9. Ignacimuthu S. 2003. Plant Biotechnology. Oxford& IBH Publishing Co. Pvt. Ltd.
New Delhi.
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10. Keshavachandran R. and Peter, K.V. 2008. Plant Biotechnology- Methods in Tissue
Culture and Gene Transfer. University Press (India) Pvt. Ltd. Hyderabad.

11. Kumar H.D. 1998. Modern Concepts of Biotechnology. Vikas Publishing House Pvt
Ltd. New Delhi

12. Kumaresan V. 2010. Biotechnology. Saras Publication. Nagercoil. Tamil Nadu.

13. Mosier N.S. and Ladisch M.R. 2009. Modern Biotechnology- Connecting
Innovations in Microbiology and Biochemistry to Engineering Fundamentals. John
Wiley & Sons Inc. New Jersey.

14. Prakash J. and Pierik R.L.M. 1993. Plant Biotechnology- Commercial prospects and
Problems. Science Publishers, Inc. U.S.A.

15. Primrose S., Twyman R. and Old B. 2001. Principles of Gene Manipulation (6" ed.).
Blackwell Science. Oxford.

16. Verma P.S. and Agarwal V.K. 2009.Genetic Engineering. S.Chand & Co. Ltd. New
Delhi.
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CORE 19: HORTICULTURE- THEORY

Unit 1: Landscaping and Gardening (12 Lectures)
Plants of aesthetic interest. Gardening types. Importance and classification of horticultural
crops - their culture and nutritive value, area and production, exports and imports, fruit and
vegetable zones of India and of different states, nursery management practices, soil and
climate. Irrigation, fertilizer application, pest and diseases.

Unit 2: Orchard and Kitchen Garden Layout (12 Lectures)
Vegetable gardens, nutrition and kitchen garden and other types of gardens — principles,
planning and layout, management of orchards, planting systems and planting densities.
Rejuvenation of old orchards, top working, frame working, principles of organic farming.

Unit 3: Nursery and Canopy Management (12 Lectures)
Production and practices for fruit, vegetable and floriculture crops, propagation- cutting,
layering, grafting. Principles and methods of pruning.

Unit 4: Cropping Systems (12 Lectures)
Types and use of growth regulators in horticulture, water management, weed management,
fertility management, cropping systems: intercropping, multi-tier cropping, mulching,
bearing habits, factors influencing the fruitfulness and unfruitfulness.

Unit 5: Disease Control and Pest Management
Horticultural crop diseases by:

(1) Rodents

(i) Viruses

(iii) Insects

Suggested Readings

1. Adams C.R. and Early M.P. 2004. Principles of Horticulture. Butterworth Heinemam.
Oxford University Press. Oxford.

2. Bansil P.C. 2008. Horticulture in India. CBS Publishers and Distributors. New Delhi.

3. Chadha K.L. 2001. Handbook of Horticulture. ICAR, New Delhi.

4, Chattopadhyay P.K.2001. A text book on Pomology (Fundamentals of fruit growing).
Kalyani Publication. New Delhi.

5. Christopher E.P. 2001. Introductory Horticulture. Biotech Books. New Delhi.

6. Hartmann H.T., Kester D.E., Davies JR. F.T. and Geneve R.L. 2011. Hartmann & Kester’s

Plant Propagation: Principles and Practices (8"ed.).PHI Learning Pvt. Ltd. Delhi.

7. Jitendra Singh. 2006. Basic Horticulture. Kalyani Publishers. New Delhi.

8. Kumar N.1997. Introduction to Horticulture. Rajalakshmi Publication. Nagercoil.

9. Rajan S. and Markose B.L. 2007. Propagation of horticultural crops. New India Publishing.

New Delhi.

10. Senn T.L., Andrews F.S. and Halfacre P.G. 1975.Fundamentals of Horticulture. Tata

McGraw Hill Publishing Co. New Delhi.

11. Sheela V.L. 2011. Horticulture.MJP Publishers. Chennai.

12. Vijaikumar Uma Rao. 2008. Horticulture terms — Definitions and Terminology.IBD
Publishers. Dehradun.
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CORE 20: PLANT TISSUE CULTURE- THEORY

Unit 1: Introduction and History (6 Lectures)
History of Plant Tissue Culture (PTC). Totipotency, Dedifferentiation, Redifferentiation.

Unit 2: Culture Media (14 Lectures)
General account on Plant Tissue Culture Media: Murashige and Skoog medium-
Macronutrients, Micronutrients, Vitamins, Carbon sources, Agar (solidifying agent), Organic
supplements. Plant Growth Regulators- PGRs: Auxins, Cytokinins, Gibberellins, Abscisic
acid and Ethylene.

Unit 3: Sterilization Procedures (14 Lectures)
Sterilization procedures:- Physical methods: Wet method - autoclave, water bath, Dry
methods: Hot air oven, Microwave oven. Chemical methods: use of alcohols, formaldehyde,
phenol, sodium hypochlorite, mercuric chloride. Surface sterilization of explants, cleaning of
hand.

Unite 4: In Vitro Cultures

Callus induction, Cell suspension cultures, Somatic embryogenesis- artificial seeds.
Somaclonal variations.

Micropropagation using meristems and nodal explants.

Haploid plant production through androgenesis and gynogenesis. Embryo and endosperm
culture with their applications.

Unit 5: Applications of PTC (12 Lectures)
Secondary metabolites production in cultures. Production of plumbagin from Plumbago
zeylanica, vincristine from Catherathus roseus, azadiractin from Azadirachta indica.
Applications of plant tissue cultures in Agriculture.

Suggested Readings

1.Bhojwani S.S. and Razdan M.K. 1996. Plant Tissue Culture: Theory and Practice. Elsevier
Science Amsterdam. The Netherlands.

2. Dods J.H. and Robers L.W. 1995. Experiments in Plant Tissue Culture (3"ed.). Cambridge
University Press. Cambridge.

3. Gamborg O.L. and Philip, G.C. 1995. Plant Cell, Tissue and Organ Culture. Narosa
Publishing House. New Delhi.

4. Gupta P.K. 1995.Elements of Biotechnology. Rastogi Publication. Meerut.

5. Keshavachandran R. and Peter K.V. 2008. Plant Biotechnology: Methods in Tissue
Culture and Gene Transfer. Universities Press (India) Pvt. Ltd. Hyderabad.

6. Kumaresan V. 2015. Plant Biotechnology. Saras Publication. Nagercoil.

7. Misra S.P.2015. Plant Tissue Culture (2"%d.). Ane Book Pvt. Ltd. Chennai.

8. Narayanasamy S. 1994. Plant Cell and Tissue Culture. Tata McGraw-Hill Publishing
Company Ltd. New Delhi.
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CORE 21: ETHNOBOTANY- THEORY

Unit 1: Ethnobotany (12 Lectures)
Introduction, concept, scope and objectives; Ethnobotany as an interdisciplinary science. The
relevance of ethnobotany in the present context; Major and minor ethnic groups or

Tribals of India, and their life styles. Plants used by the tribals: (a) Food plants( b) intoxicants
and beverages (c) Resins and oils and miscellaneous uses.

Unit 2: Methodology of Ethnobotanical Studies
(a) Field work (b) Herbarium (c) Ancient Literature (d) Archaeological findings (e) temples
and sacred places.

Unit 3: Role of Ethnobotany in Modern Medicine (16 Lectures)
Medico-ethnobotanical sources in India; Significance of the following plants in
ethnobotanical practices (along with their habitat and morphology) (a) Azadirachta indica
(b)Ocimum sanctum (c) Vitex negundo. (d) Gloriosa superba(e) Tribulus terrestris (f)
Pongamia pinnata (g) Cassia auriculata (h) Indigofera tinctoria. Role of ethnobotany in
modern medicine with special example Rauvolfia sepentina, Trichopus zeylanicus, Artemisia
annua, Withania somnifera.

Unit 4: Conservation of Plant Genetic Resources (12 Lectures)
Role of ethnic groups in conservation of plant genetic resources. Endangered taxa and forest
management (participatory forest management).

Unit 5: Ethnobotany and Legal Aspects (12 Lectures)
Ethnobotany as a tool to protect interests of ethnic groups. Sharing of wealth concept with
few examples from India. Biopiracy, Intellectual Property Rights and Traditional
Knowledge- Patent

Suggested Readings

1.Colton C.M. 1997.Ethnobotany — Principles and applications. John Wiley and Sons.
Lichester.

2. Jain S.K. 1995. Manual of Ethnobotany. Scientific Publishers. Jodhpur.

3. Jain S.K. (ed.). 1981. Glimpses of Indian Ethnobotny. Oxford and IBH. New Delhi.

4. Jain S.K. 1990. Contributions of Indian ethnobotany. Scientific publishers. Jodhpur.

5. Kumaresan V. and Annie R. 2013. Taxonomy-Systematic Botany, Economic Botany,
Ethnobotany. Saras Publication. Nagercoil.

6. Pullaiah T. and Krishnamurthy K.V. and Bahadur B. 2017. Ethnobotany of India: The
Indo-Gangetic Region and Central India (Vol. 5). Apple Academic Press. USA.

7. Rama Ro N. and Henry A.N. 1996. The Ethnobotany of Eastern Ghats in Andhra Pradesh,
India. Botanical Survey of India. Howrah.

8.Sinha R.K. 1969. Ethnobotany. The Renaissance of Traditional Herbal Medicine — INA —
SHREE Publishers. Jaipur.
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CORE 22: BOTANY LABORATORY
BOTANY LABORATORY-V
BIOSTATISTICS AND COMPUTER APPLICATIONS IN BIOLOGY- PRACTICAL

1. Tabulation of biological data.

2. Calculation of mean, median, mode, standard deviation and standard error using
biological data.

3. To plot and import Graphs and Charts using biological and statistical data in MS-

office.

Search biological information (texts and images) using Internet.

Biological sequence searching using BLAST software.

o~

PLANT BIOTECHNOLOGY- PRACTICAL

Murashige and Skoog medium preparation.

Sterilization and inoculation of explants on culture media.
Callus culture.

Micropropagation (axillary bud or terminal bud).

Anther and Ovary culture.

Protoplast isolation and culture- demonstration.

Identification of photographs pertaining to chapters mentioned in the theory.
Identification of Crown gall disease by specimen or photograph.

O NogakkwhE

HORTICULTURE- PRACTICAL

1. Vegetable gardening.

2. Making of kitchen garden.

3. Pruning of crop plants.

4. Study of effect of growth regulators, Auxin (IAA, NAA), Cytokinins (Zeatin, BAP),
Gibberellins on plant growth.
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BOTANY LABORATORY-VI
PLANT TISSUE CULTURE - PRACTICAL

1. Sterilization of glassware and culture media.

2. Preparation of MS medium.

3. Surface sterilization of explants.

4. Callus induction

5. Micropropagation using nodal explants and shoot tip explants.
6. Anther culture.

ETHNOBOTANY- PRACTICAL

1. Field visit to meet ethnic people of hills and preparation and submission of report on
Botanical names, vernacular name, family, uses of plants for traditional medicines.

2. Preparation of 5 Herbarium of ethnobotanically important plants.

3. Study of habitat of ethnobotanical plants mentioned in theory.

4. Study of morphology of plants used in traditional medicine.
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B.Sc., B.Ed. LIBERAL OPTIONS
PART III: B.SC.B.ED.

Branch: ZOOLOGY

SEM | No. Sub Name of the course CCE | UE | Total

I Corel Main 1 | Biodiversity of Invertebrates 30 | 70 | 100
Core 2 Main 2 | Biodiversity of Chordates and Vertebrates 30 | 70 | 100
Core 3 Main 3 | Animal Physiology 30 | 70 | 100
Core 4 Anci 1-1 | Botany | 30 70 100
(Supportive 1)

I Core 5 Main 4 | Microbiology 30 | 70 | 100
Core 6 Main5 | Developmental Biology 30 | 70 | 100
Core 7 Main 6 | Laboratory- | 50 50

Biodiversity of Invertebrates-Practical

Biodiversity of Chordates and Vertebrates Practical

Laboratory- Il 50 50

Animal Physiology Practical

Microbiology Practical

Developmental Biology Practical
Core 8 Anci 1-2 | Botany I 30 70 100
(Supportive 2)

" Core 9 Main 7 | Vector Biology 30 | 70 | 100
Core 10 | Main8 | Immunology 30 | 70 | 100
Core11 | Main9 | Ornamental Fish Culture and Aquarium 30 | 70 | 100

Technology
Core 12 | Anci 2-1 | Chemistry-I 30 70 | 100
(Supportive 3)

v Core 13 | Main 10 | Cell and Molecular Biology 30 | 70 | 100
Core 14 | Main 11 | Biochemistry and Intermediary Metabolism 30 | 70 | 100
Core 15 | Main 12 | Laboratory-IIl 50 50

Vector Biology Practical

Immunology Practical

Ornamental Fish Culture and Aquarium Technology Practical

Laboratory-IV 50 50

Cell and Molecular Biology Practical

Biochemistry and Intermediary

Metabolism Practical
Core 16 | Anci 2-2 | Chemistry-II 30 | 70 | 100
(Supportive 4)

V Core 17 | Main 13 | Bioinstrumentation 30 | 70 | 100
Core 18 | Main 14 | Endocrinology and Reproductive Biology 30 | 70 | 100

VI Core 19 | Main 15 | Poultry and Dairy Science 30 | 70 | 100
Core20 | Main 16 | Evolution and Conservation Biology 30 | 70 | 100

VII Core21 | Main 17 | Genetics and Biotechnology 30 | 70 | 100

VIl | Core22 | Main 18 | Laboratory-V 50 50

Bioinstrumentation Practical

Endocrinology and Reproductive Biology Practical

Laboratory-VI 50 50
Poultry and Dairy Science Practical

Evolution and Conservation Biology Practical

Genetics and Biotechnology Practical
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CORE 1: BIODIVERSITY OF INVERTEBRATES

Objectives:
1. To understand Biodiversity, Habitat, Adaptation organization and taxonomic status of invertebrates.
2. Explaining the basic aspects of classification, structural and functional details of Invertebrates.

Unit I:

Principles of Taxonomy — Binomial nomenclature — Rules of nomenclature — Whittaker*s five
kingdom concept and classification of Animal Kingdom..

PROTOZOA: General characters and classification up to classes with suitable examples of
Indian context. Type study — Paramecium

PORIFERA: General characters and classification up to classes with suitable examples of
Indian context. Type study — Leucosolenia

Unit 11:

COELENTERATA: General characters and classification up to classes with suitable
examples of Indian context. Type study — Obelia,

CTENOPHORA: Classification, Salient features with suitable examples of Indian context.

Unit II:

PLATYHELMINTHES : General characters and classification up to classes with suitable
examples of Indian context. Type Study: Taenia solium

ASCHELMINTHES: General characters and classification up to classes with suitable
examples of Indian context. Type study: Ascaris lumbricoidus

Unit IV:

ANNELIDA : General characters and classification up to classes with suitable examples of
Indian context. Type study; Nereis

ARTHROPODA : General characters and classification up to classes with suitable examples
of Indian context. Type study; Penaeus monodon

Unit V:

MOLLUSCA : General characters and classification up to classes with suitable examples of
Indian context. Type study; Unio

ECHINODERMATA : General characters and classification up to classes with suitable
examples of Indian context. Type study; Asterias.

Suggested Readings

1 Kotpal, R. L.,2000, Modern Text Book of Zoology -Invertebrates, 8th Revised
dition(Reprint), Rastogi Publications, Meerut — 250 002.

2. Ayyar, E.K. and T.N. Ananthakrishnan, 1992.Manual of Zoology Vol. 1 (Invertebrate), Part
I & I1.S. Viswanathan (Printers and Publishers) Pvt Ltd., Madras, 991p.

3. Jordan, E.L. and P.S. Verma, 2010, Invertebrate Zoology, S. Chand & Co Ltd., Ram Nagar,
New Delhi.

4. Hyman volume I to VI, 1955, McGraw Hill Co. New York.

Barnes R.D (1992) Invertebrate Zoology IV Edn. Holt saunders International Edn.

o1
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CORE 2: BIODIVERSITY OF CHORDATES AND VERTEBRATES

Obijectives : To discuss habitat, adaptations and organization of chordates.

UNIT -1
Salient Features of Phylum Chordata.

PROCHORDATA:

Characteristics and classification of Prochordata upto order level with examples Type study: Ascidia
General topic:. Origin of Chordata.

UNIT —I1 PISCES

General characters and classification up to orders with examples Type study: Shark. ( without
endoskeleton)
General Topic: Accessory respiratory organs in fishes,

AMPHIBIA

General characters and classification up to orders with examples Type study: Frog ( without
endoskeleton)
General Topic: Parental care in Amphibians

UNIT — 111 REPTILIA

General characters and classification up to orders with examples Type study — Calotes. ( without
endoskeleton)
General Topic: Identification of poisonous and non-poisonous snakes..

UNIT - IV AVES

General characters and classification up to orders with examples Type study — Pigeon ( without
endoskeleton)
General Topic Flight adaptations in Birds.

UNIT -V MAMMALIA

General characters and classification up to orders with examples Type study — Rabbit ( without
endoskeleton)
General Topic: Aquatic Mammals.

Suggested Readings

1. Ekambaranatha Ayyar & T.N.Ananthakrishnan (1995) A manual of Zoology Vol — I, (part | & I1)
S.Viswanathan Pvt. Ltd. Chennai.

2. Jordan.E.L & P.S.Verma (2000) ,,Chordate Zoology* S.Chand & Co New Delhi.

3. Kotpal, R. L., Modern Text Book of Zoology — Vertebrates, Revised Edition (Reprint), Rastogi
Publications, Meerut — 250 002.

4. Young, J. Z., 2004, The Life of Vertebrates, 3rd Edition, Oxford University Press, London.

5. Parker and Hanswell, 2004, Text Book of Zoology, Vol Il (Chordata), A.Z.T,B.S. Publishers and
Distributors, New Delhi — 110 051.

6. Hickman, C.P. Jr., F.M.Hickuman and L.S. Roberts, 1984. Integrated Principles of Zoology, 7th
Edition, Times Merror/Mosby College Publication. St. Louis. 1065pp.
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CORE 3: ANIMAL PHYSIOLOGY

Obijectives : Explaining various aspects of physiological activities of animals with special
reference to mammals.

UNIT -1
Nutrition : Types of nutrition, Food and feeding mechanisms, Digestive enzymes and their
role in digestion,

UNIT -1l

Respiration : Respiratory organs, Respiratory pigments and functions. Transport of gases
[Co2 and O2) - Chloride Shift, Haldane and Bohr’s effect

Circulation: Composition, properties and functions of Blood , Mechanism of blood clotting,
Structure of human heart- Cardiac cycle, Origin of heart beat , Pace maker , Regulation of
heart beat, ECG, Blood Pressure, Arrhythmias

UNIT -1l
Excretion: Kidney, Nephron - structure and mechanism of urine formation in mammals,..
Osmo ionoregulation and thermoregulation

UNIT - IV

Muscle Physiology: Types of muscles, Structure and chemical composition of skeletal
muscle, Mechanism of muscle contraction

Nerve Physiology: Neuron — Structure, types of neurons. Nerve impulse, Synapse , Synaptic
transmission of impulses, Neurotransmitters and reflex arc.

UNIT -V

Receptors: Photoreceptor — Structure of a mammalian eye, Retina — visual pigments,
Physiology of vision. Phonoreceptor — Structure of mammalian ear , Mechanism of hearing,
Physiology of equilibrium, Chemoreceptors

Suggested Readings

1. Sambasivaiah, Kamalakara rao and Augustine chellappa 1990. A Text book of Animal
physiology and ecology, S. Chand & co., Ltd., New Delhi — 110 055.

2. Parameswaran, Anantakrishnan and Ananta Subramanyam, 1975. Outlines of Animal
Physiology,

3. S. Viswanathan [ printers & Publishers ] Pvt. Ltd.

4. William S. Hoar, 1976. General and comparative physiology, prentice Hall of India Pvt. Ltd.,
New Delhi. 110 001.
5. Wood.D.W, 1983, Principles of Animal Physiology 3rd Ed.,

6. Prosser,C.L. Brown, 1985, Comparative Animal Physiology, Satish Book Enterprise, Agra
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CORE 4: (SUPPORTIVE 1) BOTANY I- THEORY
(Bacteria, Algae, Fungi, Archegoniatae, Angiosperms and Economic Botany)

Unit I: Monerans (12 Lectures)
Salient features of bacterium and cyanobacterium. Ultrastructure and reproduction of
Escherichia coli and Nostoc.

Unit 11: Algae and Fungi (12 Lectures)
General characters of Algae and Fungi. Study of structure and reproduction of Volvox and
Oedogonium; Aspergillus and Puccinia.

Unit I11: Archegoniatae (12 Lectures)
Salient features of Bryophytes, Pteridophytes and Gymnosperms. Structure, reproduction and
life cycle of the following genera: Marchantia, Selaginella and Pinus.

Unit IV: Angiosperms (12 Lectures)
Introduction to flower, fruit and seeds. Study of Angiospermic families: Annonaceae,
Asclepiadaceae, Nyctaginaceae and Poaceae.

Unit V: Economic Botany (12 Lectures)

Binomial, family and morphology of the useful parts of the following categories: Cereals(rice,
wheat, barley), Millets (finger millet, pearl millet, broom-corn), Pulses (green gram, ground
nut, soya bean), Oils (sunflower, coconut, gingelly), Spices (clove, pepper, cardamom),
Beverages (cocoa, tea, coffee) and Medicines (Adhatoda, ginger, Aloe).

Suggested Readings

1.Kumaresan V. and Annie R. 2013. Taxonomy-Systematic Botany, Economic Botany,
Ethnobotany. Saras Publication. Nagercoil.

2.Pandey B.P. College Botany(Vol.l). 2010. S.Chand and Company Ltd. New Delhi.

3.Rashid A. 1998. An introduction to Bryophyta. Vikas Publishing House (P) Ltd. New Delhi.

4.Singh G. 2010. Plant Systematics: An Integrated Approach. Science Publishers. USA.

5.Srivastava H.N. 1998. Gymnosperms. Pradeep Publications. Jalandhar.

6. Vasishta B.R., Sinha A.K. and Kumar A. 2010.Botany for degree students- Pteridophyta. S.
Chand and Company Ltd. New Delhi.

7.Vasishta B.R., Sinha A.K. and Kumar A. 2011.Botany for degree students- Bryophyta.
S.Chand and Company Ltd. New Delhi.

8.Vasishta P.C., Sinha A.K. and Kumar A.2006. Botany for degree students- Gymnosperms.

9.S.Chand and Company Ltd. New Delhi.

10. Vasishta B.R., Sinha A.K. and Singh V.P. 2010. Botany for degree students- Algae. S.Chand
and Company Ltd. New Delhi.

11. Vasishta B.R. and Sinha A.K. 2010. Botany for degree students- Fungi. S.Chand and
Company Ltd. New Delhi.
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BOTANY I- PRACTICAL

(Bacteria, Algae, Fungi, Archegoniatae, Angiosperms and Economic Botany)
1. Study of genera included in Unit 1,11 and II.

2. Study of families included in Unit IV.
3. Study of products of economic importance included in Unit V.
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CORE 5: MICROBIOLOGY

Obijectives: To emphasize the importance of integrating new knowledge on Microorganisms.

UNIT-I

Scope of Microbiology

Diversity of Microbes, Broad classification of bacteria, fungi, yeast and virus. Structure and
functions of bacteria and virus , Bacterial Culture — Media & types.

UNIT-II

Microbes of the Environment

Air, Water and Soil and its role in ecosystem, Role of Microbes in Ecosystem Bioremediation
of industrial wastes, sewage treatment plants,

UNIT-

Agricultural Microbiology

Microorganisms as biofertilizers, production and application of. Microbial biopesticides;
Mechanism of N2 fixation.
UNIT -1V

Food Microbiology:

Microbes of milk and food, Pasteurization and food spoilage. Fermentation techniques and
Production of alcohol. Uses of microbes in food Industry - Bread , Vinegar,
UNIT-V
Microbial Control
Concept of Sterilization pasteurization, tyndalization; fumication, ultrasonication, and
filtration.

Suggested Readings

1. Burden, K.L. and R.P. Williams (6th Ed.) 1968. Microbiology. The Macmillan Co.,
London 2.Roberts, T.A. and F.A. Skinner (Eds.) 1983. Food Microbiology: Advances
and Prospects,

2. Academic Press, Inc. London,

3. Pelczer, M.J., Reid, R.D. And Chan, E.C.S. (1996), Microbiology, V Ed., Tata McGraw
Hill Publishing Company Ltd., New Delhi.

4. Ananthanarayanan, T And Jayaram Paniker, C.K. (2000), Text Book of
Microbiology,VI Ed., Orient Longman Ltd., Madras.

5. C.B.Powar, H.F.Daginawala, (1965) General Microbiology Himalayan Publishing
House
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CORE 6: DEVELOPMENTAL BIOLOGY

Objectives:

To understand ontogenesis, the development of animals including parthenogenesis and to
study embryonic adaptations, human reproduction and reproductive technology in man.

UNIT - |

Theories of developmental biology; Gametogenesis — Spermatogenesis and Oogenesis Types
of eggs and egg membranes ; Fertilization — External and internal fertilization, sperm — egg
interaction, physiological changes in the organization of egg cytoplasm, theories of
fertilization. Parthenogenesis ,types -. Natural and artificial parthenogenesis.

UNIT - 11

Cleavage
Types, Patterns and factors affecting cleavage; Types of blastula Blastulation and Gastrulation
in frog and chick, Fate maps in frog and Morphogenetic movements.

UNIT — 111

Tubulation

Neurulation and organogenesis : Development of brain, eye , heart in frog ; Extra-embryonic
membranes. Placentation in mammals.

UNIT-IV

Genetic control of development- Organizer concept and embryonic induction. Concept of
neotony and paedogenesis-Regeneration in Planarians and Amphibians. Metamorphosis in
Amphibians.

UNIT V

Assisted reproductive technology- Human Pregnancy and Gestation, infertility- Artificial
Insemination — Cryopreservation — in-vitro fertilization — Embryo Transfer and its advantages
- Concept of test-tube baby. Ethics in assisted reproductive technology and embryo
manipulation. Teratogenesis and factors involved.

Suggested Readings
1. Balinsky, B.l. 1981. An Introduction to Embryology. W.B. Saunders Company. Philadelphia.
2. Berry.A.K.2007. An Introduction to Embryology, Emkay Publications, New Delhi-51.

3. Verma, P.S. and Agarwal V.K. 2005. Chordate Embryology (Developmental biology) S.Chand &
Company Ltd., New Delhi.

4. Rastogi, V.B and Jayaraj, M.S. 2002. Developmental Biology Kedar Nath Ram Nath, Meerut.
5. Twymann, R.M. 2003. Developmental Biology. Viva Books Private Ltd., New Delhi.
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CORE 7: ZOOLOGY LABORATORY

ZOOLOGY LABORATORY- |

BIODIVERSITY OF INVERTEBRATES-PRACTICAL

. DISSECTION
A. Prawn:
1. Digestive system
2. Nervous system
B. Cockroach
3. Digestive system
4. Nervous system
5. . Male Reproductive system
6. Female Reproducyive system
Il. MOUNTING
7. Earth worm- Body setae and Penial
setae
8. Mouth parts of Mosquito9. Sting
apparatus of Honey bee
10. Prawn appendages:

111 - SPOTTERS ( any 30 spotters)

A- Classify giving reasons up to order:

. Paramecium
. Scypha

. Aurelia

. Fasciola

. Ascaris

. Neanthes

. Penaeus

. Lamellidens
. Asterias

O©ooO~NOoO Ol WN P

B- Draw labeled sketches:
10. L.S. Sponge

11. Obelia medusa

12. Physalia

13. Ephyra larva

14. Redia larva

15. Cercaria larva

16. Mysis larva

710

17. Alima larva

18. Bipinnaria larva

C- Comment on Biological significance:
19. Entamoeba

20. Paramecium — Conjugation
21. Plasmodium

22. Obelia colony

23. Velella

24. Fasciola — Miracidium

25. Taenia — Mature proglottid
26. Ascaris

27. Heteronereis

28. Trochophore larva

29. Chaetopterus

30. Peripatus

31. Hirudinaria

32. Limulus

33. Nauplius larva

34. Zoea larva

35. Chiton

36. Sepia

37. Octopus

38. Sacculina on crab

39. Sea anemone on Hermit crab

D — Relate structure and function:
40. Sponge — Spicules

41. Sponge — Gemmule

42. Taenia — Scolex

43. Neanthes — Parapodium

44. Earth worm — Penial setae
45. Penaeus — Petasma

46. Honey bee — Sting apparatus
47. Scorpion — Book — lung

48. Starfish — Pedicellaria

49. Starfish - Tube foot.



Part Ill - B.Sc.B.Ed - Zoology Syllabi Pondicherry University
BIODIVERSITY OF CHORDATES AND VERTEBRATES PRACTICAL
17. Poisonous apparatus of Snake

I. DISSECTION

Fish: Digestive, Nervous system , Male 18. Narcine
and female Reproductive system 19. Naja naja
P Y 20. Typhlops

Il. MOUNTING
1. Scoliodon: Placoid scales.
2. Mugil: Ctenoid scales.

C- Comment on Biological
significance:

21. Tornaria larva

22. Ascidian Tadpole larva

I11 - SPOTTERS ( any 30 spotters) 23. Anabas scandens

A- Classify giving reasons up to order: 2. Hinpocampus
1. Balanoglossus : _
2. Herdmania (=Ascidian) 25. Echeneis
. 26. Rhacophorus

3. Branchiostoma (= Amphioxus)
4. Petromyzon
5. Scoliodon sorrakowah

27. lIchthyophis
28. Amblystoma

6. Mugil oeur 29. Axolotle larva
7. Rana hexadactyla 30. Chamaeleon
8. Calotes versicolor 31. Vipera russelli (= Russel’s viper)
9. Columba livia 32. Draco volans
10. Oryctolagusc cuniculus 33. Bat
B - Draw labeled sketches: D —Relate structure and function:
11. Amphioxus —T.S. through 34. Fish - air bladder
pharynx. 35. Fang of Snake
12. Doliolum 36. Placoid- Scale of Shark.
13. Salpa 37. Filter feeding structure of Whale-
14. Arboreesant organ of cat fishe Balen plates
15. Accessory respiratory organ of 38. Quill Feather of pigeon
Anabas 39. Aqua