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Table 1:

PROGRAMME STRUCTURE

(L: Lecture, P: Practical , Sem i: Seminar, Cr: Credit, CH: Contact Hours, W : Weeks )
Semeste CC GEl GEll DSE AECC SEC CBC* Education Total
CG1: 100 GEI-1: 100 | GElII1: 100 AECGI1:100 PE1:100, ERC:50 Marks: 400+15590
I 4(L)+2(P)=6 4(L)+2(P)=6 4(L)+2(P)=6 4(L)y¥4 CH 4,2 CH: 2+4=28
Cr: 4+2=6 Cr: 4+2=6 Cr. 4+2=6 Cr. 44 Cr. 4+2 =6 Credit: 2+6=28
CG2: 100 GEI-2: 100 | GElI-2: 100 SEC:100 PE2:100, CR$:50 Marks: 400+15590
1] 4(L)+2(P)=6 4(L)+2(P)=6 4(L)+2(P)=6 2(L)+2(PA CHA4, 2 CH:22+6=28
Cr: 4+2=6 Cr: 4+2=6 Cr: 4+2=6 Cr. 4 Cr:4+2=6 Credit: 2+6=28
CGC3: 100 GEI-3: 100 | GElII-3: 100 AECE2:100 PE3:100, PE:100 Marks: 400+208B30
[ 4(L)+2(P)=6 4(L)+2(P)=6 4(L)+2(P)=6 4(Ly4 CH:4,4 CH: 2+6=30
Cr: 4+2=6 Cr: 4+2=6 Cr. 4+2=6 Cr. 44 Cr:4+4=8 Credit: 2+8-30
CG4: 100 GEIl-'4: 100 | GEIl4: 100 | DSE1:100 PE5:100,P5B:50 Marks: 400+15859
v 4(L)+2(P)=6 | 4(L)+2(P)=6 4(L)+2(P)=6 4(L)+2(P)=¢ CH:4,2 CH:24+630
Cr: 4+2=6 Cr: 4+2=6 Cr: 4+2=6 | Cr: 4+2=6 Cr:4+2=6 Credit: 24+86
CGC5&,6: 100x2
[4(L)+2(P)=6]x2 CPS21:100, Marks: 40052=650
[Cr: 4+2=6]x2 CPS31:100, CH: 2432=36
\% CG788: 100x2 EPG250 Credit: 2410=34
[4(L)+2(P)=6]x2 CH:4,4
[Cr: 4+2=6]x2 Cr:4+42=10
CGC9&10: 100x2 CBC:10(¢ CPS22:100,
[4(L)+2(P)=6]x2 4(L)* CPS22:100, Marks: 400:00+250-650+100
[Cr: 4+2=6]x2 Cr: 4% FE1:50 CH: 244*41.0+2W34-4*2W
VI CCG11&12: 100x2 CH:4,4,2W Credit: 246834
[4(L)+2(P)=6]x2 Cra+4+2=1
[Cr: 4+2=6]x2
PE7:100, EPG:50, Marks: 00®50550
Vil EPCG4:50, FR350 CH: 420W
CH:4,2W,2W,16W Credit: @222
Cr:4+2+2+4=22
CC13: 100 PE8:100,
4(L)+2(P)=6 DSE2 EPC5:50, EP6:50, Marks: 30@6G-600
Cr: 4+2=6 Project:100 EPG7:50, FB:50 CH: 5+12+2W+2\VE8+4W
VI CG14: 100 CH A4, CH:4,2W,2,2,2W Credit; +12=28
4(Pr) Cr4 Cri4+2+2+2+22
Cr. 6
Marks14x100&400 400 400 2x100200 | 2x100200 100 100* Marks: 2000 Marks2700+100*+2000=4700+1(
Total CH56+28=8 CH:16+8=24 CH:16+8=24 CH:64=10 CH:4+4=8 CH:4 CH:4* CH 56+24W CH: 18+4*66+2W=D8+4*+2W
Cr. 56+2884 Cr:24 Cr:24 Cr: 64=10 Cr:4+4=8 Cr4 Cr:4* Credit 80 Credit 154-4*+80234+4*

CC: Core CourseGE: Generic ElectiveDSE Discipline Specific ElectiveAECC: Ability Enhancemen€ompulsory CourseSEC Skill Enhancement Cours€BC. Choice Based Course
Total Marks = 2700+100* (B.Sc.)+ 2000 (B.Ed.) = 470@.00*
* To be considered as an adan course to the fouryear integrated B.Sc.B.EdProgramme

Total Credit = 154+4* (B.Sc.) + 80 (B.Ed.) 234+4*



Abbreviation

CCaevrreiens Core Course (For Hons. Student)

(€] = Generic Elective  (For General Student)
DSE ..o, Discipline Specific Elective

AECC ..o, Ability Enhancement Compulsory Course
5] = O Skill Enhancement Course
CBC..ooveevrriee Choice Based Course

PCM éééééeéeééé Physics Chemistry Mathematics

CBZ ééééééééé Chemistry Botany Zoology

LER éééééeéeée. . Low Energy Responses

HIR éééééeéeée. . Hi gh I rradiance Responses
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Regulations  of the Four -Year Integrated B.Sc.B.Ed. Programme of the
Regional Institute of Education (NCERT), Bhubaneswar
(CBCS)

Introduction

The Four -Year Integrated B.Sc.B.Ed. Programme as a teacher education programme has been

running successfully at the Regional Institute of Education (NCERT) Bhubaneswar (RIE) for a

number of years. The RIE is a high quality institution of teacher education functioning si nce
1963.It caters to the needs of the states and union territory of eastern India namely Odisha,

West Bengal, Bihar, Jharkhand, Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, Sikkim, Tripura, and Andaman & Nicobar Islands. It is a consti tuent Unit of the
National Council of Educational Research and Training (NCERT), New Delhi, the apex body of

school education in the country. The programme has been periodically reviewed and reformulated

depending on changing education policies and teacher education frameworks. The latest version,
formulated in 2010, was based on the National Curriculum Framework (NCF) T 2005 formulated
by NCERT and the Curriculum Framework for Teacher Education i 2009 of the National Council of
Teacher Education (NCTE). Th e programme is now being reformulated in accordance with the

NCTE Regulations -2014 vide Notification Dated 28 ™ November 2014 in The Gazette of India:
Extraordinary, Part Il -Sec. 4, Appendix 1 13. Further, the provisions of Choice -Based Credit
System (CBCS) and Grading have also been incorporated in the programme, as stipulated by

UGC.

Salient Features of the Programme

The four -year integrated B.Sc.B.Ed. programme aims at preparing quality teachers in science and
mathematics for upper primary and secon dary stages of education by integrating general studies
comprising science and mathematics, language studies to enhance communication skills, and
professional studies  comprising foundations of education, pedagogy of school subjects, and
practicum related t o the tasks and functions of a school teacher. It maintains a balance between

theory and practice, and coherence among the components of the programme, representing a

wide knowledge base of a secondary school teacher. The programme shall be of four academi c
years consisting of 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. O n successful
completion of the programme, they may enter teaching profession or opt for higher education in

their respective areas of interest.

Objectives of Programme

The 4 -year integrated B.Sc.B.Ed. programme aims at enabling the student teachers to

1 Develop knowledge and performance competencies in science and mathematics

1 Understand the nuances of child psychology and how children learn.

1 Get acquainted with the content and pedagogical aspects of the teaching learning process
suitable for secondary level of school education

1 Enhance the skill of communication

1 Appreciate and apply the latest approach such as the constructivist approach to teaching
learning

1 Adopt innovative strategies in classroom processes



Discover different human values inherent in content domains
Use laboratory devices and processes effectively and efficiently
Develop critical thinking, abstract reasoning, creativity and problem solving skills

=A =4 =4 =4

Address issues related to natural resources and promote eco -friendly practices &
sustainability

=

Use low -cost/no -cost materials to demonstrate scientific concepts

1 Get functional familiarity with ICT and use it as a teaching learning tool

1 Become effective teachers of science and mathematics at secondary level by imbibing
appropriate professional values

Streams
Presently the B.Sc.B.Ed. programme has two streams namely PCM (Physics, Chemistry,
Mathematics) and CBZ (Chemistry, Botany, Zoology) with equal number of seats.

Programme Structure

Semester -wise and course -wise structure of the four  -year inte grated B.Sc.B.Ed. programme is
shown in Table 1. The structure is common to all disciplines under B.Sc.B.Ed. Following the UGC

guide lines, the different B.Sc. related courses to be offered in the programme are categorized as

CC or Core Course, GE -1 or Gen eric Elective -1, GE -1l or Generic Elective -Il, DSE or Discipline
Specific Elective, AECC or Ability Enhancement Compulsory Course, SEC or Skill Enhancement
Course, and CBC or Choice Based Course. The CBC component is designed such that it may be

taken by a ny student enrolled in any programme. The student may opt for any one of the choice

based courses to be offered by the institute . As the credit and grade associated with CBC are not

to be included in those of the main programme, the CBC is marked with a star (*) in Table 1.

Choice Based Course (CBC): CBC Courses have to be offered in Semester VI. A

student has to opt any one of the CBC courses from any subject area of his/her choice.
Chemistry and our life

Renewable Energy and Energy Harvesting

Food, Nutrition and Public Health

General Mathematics

Herbal plants for home gardening

Basics of Social Sciences

English ( creativity in translation)

Hindi Bhasha aur Sahitya ka Samanya Gyan

Communicative language(Odia)

Bangla Sahitya o B yakaran Gyana (Bengali)
Educational Planning, Management and Leadership

OO O OO O0OO0OO0OO0OO0OOo

Affiliating Body
The programme is affiliated to Utkal University, Bhubaneswar, established by the Government of
Odisha and functioning since 1943. The university has been accredited with A * grade by NAAC.

Medium of Instruction
The medium of instruction for the programme is English except for the language courses.

Programme Duration
The normal duration of the programme is eight semesters to be completed in four years.

The maximum time limit allowed for programme completion is six years.



10.

11.

12 .

13.
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Odd semester (1 %, 3™, 5™ 7™ is from July to December and even semester 2™ 4™ 6™M 8")is
from January to June.

The respective semester -end examinations shall be normally held in November -December and
April -May.

Number of Seats
The number of seats for the programme will be as per sanction of NCERT and approval of N CTE
and Utkal University.

The seats are distributed among the states and union territory under the jurisdiction of RIE

Bhubaneswar taking into account the central government reservation policiess/NCERT guidelines

as admissible from time to time.

(i) Provis ion of Honours / Core Course (CC) and Generic Elective

Students in CBZ stream may opt for either Botany or Zoology for their honours course or core

course (CC).

Students in PCM stream may opt for Physics or Chemistry or Mathematics for their honours
course or core course (CC).

Provision of Generic Electives (GE -1, GE -2)
Honours or Core Course (CC) Generic Elective (GE -1, GE -2)
Botany Zoology, Chemistry
Chemistry Physics, Mathematics
Mathematics Physics, Chemistry
Physics Chemistry, Mathematics
Zoology Botany, Chemistry

The generic electives for different core courses have been considered as above in view of the
requirement of (i) a PCM teacher who should be strong in physics, chemistry, and mathematics,

and (ii) a CBZ teacher who should be strong inbotany, zoology and chemistry.

Eligibility and Admission

Candidates with  50% marks or equivalent grade in the senior secondary /  higher secondary or +2
examination with Physics, Chemistry, Mathematics and or Biology are eligible for the programme.
Reservations are available as per the existing norms approved by NCERT

Admission shall be made on the basis of marks obtained in the qualifying examinations and in the

entrance examination or any other selection process as per the policy of the NCTE/
NCERT/affiliating University from time to time.

On successful completion of a semester, the candidate shall be readmitted to the next semester

on payment of the requisite fees.

Change of Subject
Once chosen, subject change is not permissible under any circumstances in a given semester or
subsequent semesters.

Attendance
Minimum 80 % attendance is required in each course and minimum 90% attendance is required in
internship for being eligible to appear at semester examination.



14 .

15.

Up to 15% wai on the recommendation of

on payment of

ver may be granted by VC the Principal of the Institute

usual fees prescribed by the University.lf a student represents

University/State/National/District in sports and games and NCC/NSS/Scout T Guides/cultural
activit ies or any official activities,s/he is permetted to avail 30 days academic leave in an
academic year based on the recommendation of the head of the institution.

There shall be no condonation if the attendance is below 6 5% in any course during any semeste r,

for any reason.

A candidate who does not satisfy the requirement of attendance shall not be eligible to take the
examination of the concerned semester, nor will be eligible to take admission to the next
semester.

A candidate who fails to satisfy the requirement of attendance in a semester may repeat that

semester in the subsequent academic year.

Weightage (Percentage) Distribution for Evaluation

(i) Paper without Practical
1% Internal 2" Internal
Semester End Total
Assessment Assessment
20 20 80 100
Average 20
(i) Paper without Practical
1 Internal 2" Internal
Semester End Total
Assessment Assessment
10 10 40 50
10
(iii)  Paper with Practical
«t nd Semester End
1% Internal 2" Internal -
Theory Practical Total
Assessment Assessment
(A) (B)
15 15 60 25 100
Average 15
(iv)  Project 100 marks
Grading System
A studentds | evel of competence shalll be categorized

below;
1 SGPA i Semester Grade Point Average
1 CGPA i Cumulative Grade Point Average

The following procedure shall be followed to calculate the Grade Point Average (GPA)



i) Converting markto grade

Marks Secured from 100 Grade Point Letter Grade Interpretation
1007 90 10 606 Outstanding
891 80 9 OED Excellent
797170 8 6Ab6 Very Good
691 60 7 6B6 Good
591 50 6 6Co Fair
497 40 5 6DO6 Pass

<40 0 6FO Fail
0 0 Ab Absent

ii) Calculating SGPA and CGPA

Point

Credit (2,4,6,8)

a)
b)
c)

d)

e)

16.
16.1

Credit point

Credit Index

Integer equivalent for each letter grade

Integer signifying the relative importance/ emphasis given to

individual paper/ course in a semester as reflected in the

course structure/ syllabus.

Credit (in a paper) x grade point (secured in that paper)

Total Credit point

Grade Point Average (for a course or subject) =

Semester Grade Point Average (SGPA) =

Cumulative Grade Point Average (CGPA)
Credit Indexof all previousSemestersip to a Semeste
Total Credit up to Semester

of the course

Credit Index

Total Creditof the Course

Credit Index for a Semeste

Total Credit of the Semeste

Scheme of Examination; Requirement for

Pass; Results

In each semester and in each paper, a candidate has to appear at both the internal

assessments and secure

assessment separately . Otherwise, the candidate shall not be allowed to fill u
the semester examination.

minimum

40% in theory and 50% in practical/internal

A special internal assessment may be held for those who fail to meet the above

requirement or remain absent with prior permission from competent authority.

16.2 There shall be a university examination at the end of ea

practical, where

ever applicable.

p forms for

ch semester, comprising theory and

The practical examinations for odd semesters shall be conducted and evaluated internally

at the end of the semester.

The practical examinations for even semesters shall be conducted an

internal and external examiners at the end of the semester.

A candidate has to secure minimum 40% to pass in each of the theory

practicalpapers separatelyand 40

component

to p ass.

%

in agreegate

in

subject specialization (

Candidate obtaining Grade F is considered Failed and will be required to clear the back

paper(s) in the subsequent examinations within the stipulated time.

d evaluated by both

and 50 % in

B.Sc)



Candidate securing Grade  C(Grade point  6) or above in Core/Honours papers in aggregate
will be awarded Honours.

Candidate securing 60% and above in CC/Hons. Courses shall be awarded First Class and
50% and above, but less than 60% shall be awarded Second Class. Distinction shall be
awarded to candidates securing minimum 60% in all papers of B. Sc component.

Candidate securing Grade B(Grade point 7) or above in each paper separately in first
appearance will be awarded Honours with Distinction.

Any candidate with back paper(s) shall not be awarded Distinction.

The provision for Honours/Distinct ion is applicable to the B.Sc. component of the
programme.

In B.Ed(Professional Education) component a candidate has to secure minimum 40% in
theory and 50 % in practical/practicum separately and 50 % in agreegate to pass the
examination.

In B.Ed(Professional Education) component 60% and above will be awarded first class and
50% to less than 60% will be awrded second class.Distinction will be awrded to those
candidates who secure 60% and above marks in all papers of B.Ed component

All other provisions as above apply to both the B.Sc. and B.Ed. components of the
programme.

16.3 The details of grading system shall be printed on the backside of the Mark Sheet/ Grade
Card.

16.4 The performance of a candidate in his/her Choice Based Course (CBC) in the form of
mark/grade will be indicated in the Mark Sheet/ Grade Card but will not be reflected in
SGPA or CGPA.

16.5 Final result of the candidate who fails to secure minimum pass mark/grade/percentage in
CBC shall not affect the result of the candidate.

17. Repeat Examination

17.1  If a candidate fails to clear any paper(s) in a semester in the first attempt, he/she is allowed to
clear the back paper(s) in two more consecutive attempts. The candidate has to complete the
programme within 6 (4+2 ) years at the most.

17.2  No improvement in a paper will be allowed if the candidate has secured pass mark in the
paper.

18. Hard Case Rule

18.1 If a candidate fails ~ maximum in two written papers,by not more than 2% of total theory
marks for the  Examination,the minimum marks required to make up the deficiency in the
written papers be added in order to enable the candidate to pass the examination.Iln such
cases the deficiency in aggregate should not be taken into account.

18.2 0.5% grace mark can be given for award of B Grade in each semester provided grace
mark under 18.1 has not been awarded.



a)

b)

c)

d)

10

19 19.1 for subjects without practical
a) Theoretical courses: Full marks are 100 per course out of which 20 marks are
allotted for internal assessment and 80 marks for semester end examination.
Courses having 50 marks, out of which 10 marks are allotted for internal assessment
and 40 marks for semester end examinati on.

b) Practical Courses: Full marks are 100 per course out of which 15 marks are allotted
for internal assessment, 25 marks for practical and 60 marks for semester end
examination.

19.2 Pattern of question papers for students under CBCS in the Seme=terExamination

In the semester -end examination there will be two groups of questions. Group -A will be
compulsory comprising 10 restricted answer type questions covering all units. Group -B will
comprise long answer type questions covering all units with unit -wise alternatives to each
question.

For practical subjects, out of 60 marks in semester -end exam, Group -A will have 10 marks
(1x10) and Group -B will have 50 marks. Alternative questions will be set unit -wise for long
answer type questions in Group -B.

For non -practical subjects, out of 80 marks, Group -A will have 10marks (1x10) and Group -B will
have 70 marks. Alternative questions will be set unit -wise for long answer type questions in
Group -B.

For courses having 40 marks, Group -A will be compulsory comprising 10 restricted answer type

questions (1x10=10 marks) covering all units. Group  -B will comprise 30 marks comprising of

long answer type questions covering all units with unit -wise alternatives to each question.

20 . Provision for Perodic Review

Review of the programme will be made in every four year to ident ify and address the relevant

issues.

10
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Structure of B.Sc B.Ed Programme Professional EducationComponent)
Table-2: Perspectives inEducation (PE)

SI.No Subject/Semester Marks | | Il (Th + Pr) [l (Th + Pr) V. (Th + |V (Th+ VI (Th + VIl (Th + [Vl
(Th + Pr) Pr) Pr) Pr) Pr) (Th + Pr)
Perspective in Education (PE)
1. PE-1: Basics in Education PE1 (4CH)
100
(4Cr)
2. PE-2: Childhood andsrowing Up PE2 (4CH)
100
(4Cr)
3. PE-3: Learning and Teaching PE3 (4CH)
100
(4Cr)
4 PE4:Schooling,  Socialization  an 100 PE4 (4CH)
Identity (4Cr)
5 PE5: Assessment for Learning 100 PES5
(4CH)(4Cr)
6 PE-6: Creating anhnclusive Classroom 50 PE6
(2CH)(2Cr)
7 PE-7: Knowledge and Curriculum 100 PE
7(4CH)(4Cr)
8 PE-8: Vision of Indian Education PE8 (4CH)
100
(4Cr)
Total Marks/ Total Credit (PE) 750/30
Table-3: Curriculum and PedagogicStudies (CPS)
E:C“Fr,ré‘;”'“m and  Pedagogic Studies| ;. | I I \Y v v VI Vil
1 CPS 1: Language across the Curriculun CPS1 (2CH)
50 (2Cn)
2 CPS 2: Pedagogy of School Subjéet CPS 2 Part
Part I:Math/Bio Sc 100 -1(4CH)
(4Cr)
3 CPS 3: Pedagogy of School Subjget CPS 3 Part
Part I:Physical Science 100 -1 (4CH)
(4Cr)
4 CPS 2: Pedagogy of School Subjéet Cps 2
Part Il: Math/Bio Sc 100 Part -2
(4CH)
(4Cr)
5 CPS 3: Pedagogy of School Subjget Cps 3
Part IIPhysicalScience 100 Part -
2(4CH)
(4Cr)
Total Marks/ Total Credit
(CPS) 450/18
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Table-4: Enhancing Professional Capacities (EPC)

Enhancing Professional Capacities
(EPC) Marks | Il " v \ VI VIl VIl
EPC 1: Understanding ICT and | EPC1
Application 50 (2CH)
(2Cr)
EPC 2: Learning to Function as 50 EPG2
Teacher (4CH)
(2Crc)
EPC 3: Arts in Education (2 weeks) 50 EPC3 (2Cr)
EPC 4: ICT Practicum (2 weeks) 50 EPC 4 (2Cr)
EPC 5: Understanding the Self 50 EPC5 (2¢)
(2 weeks)
EPC 6: Health, Yoga and Physig EPC 6
Education 50 (2CH)
(2Cr)
EPC 7: Reading and Reflecting on Tex 50 EPC 7(2CH)
(2Cr)
Total Marks/ Total Credit
(EPC) 35014
Table-5:Field Engagement
Field Engagement (FE) Marks ! I I IV v VI il il
FE-1: Multicultural Placement (2 50 FE-1
weeks) (2Cr)
FE-2: Internship (16 weeks) 350 FE-2(14Cr)
FE-3: Community work (2 weeks) 50 FE-3(2Cr)
Total Marks/ Total Credit (FE) 450/18
Total Marks 2000 150 150 200 150 250 250 550 300
Total Credit 80 6 6 8 6 10 10 22 12
Total Hours 16 weeks
Table2+3+4+5 56hours+ 10 10+ 2 Internship 8 CH+4
6 6 8 6 +4 weeks
24 weeks weeks h weeks
workshop=20
weeks

*CH -Contact hours, **Cr -credits
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21. The Professional Education. Course (PEC) Component consists of the following.

(i) Perspectives in Education (PE)

Perspectives in Education include courses on Basics in education, Childhood and growing up
Learning and teaching, Assessment for learning, Knowledge and curriculum, Schooling and
socialization, Vision for Indian education and Inclusive education.

(i) Curriculum and Pedagogic Studies (CPS)

These courses intend to facilitate student teachers to recognize the nature of knowledge in

various subject areas ( Bio science/Mathematics and physical science ) and pursue to keep
themselves abreast with advancements in their areas of specialization. In view of the

requirement of hands on experiences, each of the courses is designed as Part | and I 0 to be

spread over two semesters. Part | will help in developi ng understanding of and competence to
render disciplinary knowledge into forms relevant to stage specific objectives and their
pedagogic requirements. Part Il will provide a comprehensive understanding of the teaching
learning situations gained through int ensive study of conceptual explanations, observation and
analysis of real life classroom situations, simulations as well as on hands on experiences.

(i) Enhancing Professional Capacities (EPC)

Running across the eight semesters specialized courses on | earning to function as teachers, ICT
and its application, health and yoga, understanding self, arts in education, library resources and

reading and reflecting on texts are offered to enhance the professional capacities of the student
teachers. These course s act as curricular resources, developing personal and professional self
and provide inputs on arts and aesthetics, yoga. These courses are focused on developing

reflection, issues of identity (both personal and professional), interpersonal relations all i n the

context of school. The field related experience guides the student teachers to view schools as
sites for social change, it develops sensitivity to the fellow citizens though listening and
empathizing.

(iv) Engagement with the Field/Practicum (FE)
The Programme shall provide sustained engagement with the self, the child, the community and
the school, at different levels and through establishing close connections between different

curricular areas. These curricular areas would serve as an important lin k between the

perspective and curriculum and pedagogic studies and enhancing professional capacities in the
form of tasks and assignments and internship.

School Internship would be a part of this broad curricular area and shall be designed to lead to
deve lop a broad repertoire of perspectives, professional capacities, teacher sensibilities and
skills. The curriculum shall provide for sustained engagement with learners and the school.
Student -teachers shall be equipped to cater to diverse needs of learners in schools.

22. Some Specific Modes of Learning Engagement Envisaged:
Overarching lectures cum discussion

Use of narratives based on research and documentation
Project reviews

Case studies

Use of video -clips and transcripts of classroom teaching
Success stories/innovations

Observation in schools and other field sites

Recording of observations and experiences

Interviews with school personnel

=8 =4 =4 =8 -8 -8 -89 =9
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Panel or group discussion on issues
Individual projects

Journal writing

Using library and ICT resources

23. Enhanc ement of learning through School -based experiences

Most courses require school experience for various purposes. Some significant aspects of these

experiences are outlined:

1

=A =4 =4 =

School visits and observations spread over the semesters, including

- Observation visits

- School attachment

- Longer duration attachment, along with mentoring

School as a site for practical learning linked with theory

Single school visit for carrying out tasks related to more than one course

Exposure to variety of schools in order to under stand larger systemic issues

School -based experience to learn not only classroom pedagogy, but also learning to

function as a teacher in the school environment

11
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ABILITY ENHANCEMENT COMPULSORY COURSE
SEMESTER -
Ability Enhancement Compulsory Course (AECC-I)
Communicative English

Contact Hour per Week : 4 perweeks

Credits . 4

Examination duration : 3 Hours

Maximum marks : 100 (Terminal - 80, Sessional - 20)

Objectives: At the end of the course the student S are expeted to

Understandt he basics of communication

Distinguish between the types of communications and their applications
Observe the various uses of communications

Differentiate between verbal and non-verbal communication s
Identify the barriers to communications

=A =8 =4 -89

Unitl : Introduction
1. Meaning , nature of communication
2. Types of communication
1 Horizontal
1 Vertical
1 Interpersonal
1 Grapevine

Unit 2: Language of Communication
1. Verbal: spoken and written
2. Non-verbal :
1 Proxemics
1 Kinesics
1 Haptics
1 Chronemics
9 Paralinguistics

Unit 3: Barriers to communication
Semantic

Physical

Physiological

Cultural

Organization

Personal

Perceptional

Socio - psychological

O~NO O WNPE

Unit 4 : Overcoming barriers to communication
1 Importance of Communication
1 Communicative English

Transactinal Strategies:
1 Lecture, group interaction, material review and presentation, etc.

Reference Books
1 Communicative books 1 and 2 I Sanghita Sen (Foundation / Cambridge UP)
1 Written and spoken communication in English T Universities Press; First  Edition (2007)
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1 Chapter 1 Applying Communication Theory for Professional Life: A Practical Introduction by Dainton
and Zelley.

1 Business Communication, Orient BlackSwan, 2012,

1 http://tsime.uz.ac.zw/claroline/backends/download.php?url=L0ludHIJVX3RvX2NvbW11bmljYXRpb25

fVGhIb3J5LnBkZg% 3D%3D&cidReset=true&cidReq=MBA563

SEMESTER -1l |
Ability Enhancement Compulsory Course

AECC-II | ( Environmental Studie s)

Contact Hour per Week : 4 per weeks
Credits 4
Examination duration . 3 Hours
Maximum marks : 100 (Terminal - 80, Sessional - 20)
Objective s: On completion of this course, the student -teachers shall be able to

1 Understand the environment as an integral part of what they are learning and doing

1 Develop sensitivity to and appreciation of the tremendous diversity in the natural and human
world, and adding richness to every aspects of life and learning

1 Understand the structure and functions of different ecosystems and the principle of cycling

associated with it.

Conserve natural resources and use it judicially.

Follow eco -friendly practices  and work for environmental sustainability

Understand environmental laws and associated legislations.

Participate in environmental protection and its improvement

Attend the skills for solving environmental problems.

=A =4 =4 -4 -4 -4

Acquire the social values including stro ng feelings of concern for the environment and

motivating for actively participating in its protection and improvement.
Unit 1:Environment and Environmental Education:
Environment and its importance (Atmosphere, Hydrosphere, Lithosphere and Biosphere).
Environmental Education; Definition, Multidisciplinary nature, Environmental education with special
reference to Indian view of Life.
Basic Environmental Concept, Ecology and Environmental Crises:

Ecosystem and its structure , Sspecies and community, Major ecosystems, (Energy flow in

ecosystem, Food chain, Food web, Ecological pyramid). Biogeochemical Cycles, Factors affecting
Environment.

Environmental Cris es: Pollution, Soil erosion, Green house effect (Global warming), Acid rain,
Extinction of Species. Energy crises.

Unit 2 :Biodiversity and Natural Resources, Environmental Movements, Laws and Acts in India

Concept of Biodiversity (Types, Importance, Threats and Conservation of Biodiversity). Natural
Resources; Classification and Management of Natural Resources, Conservation of Forest and Wild

life, Urbanization and its effect on Society; Communicable diseases; Transmission; Non
communicable diseases.  Natural Disasters and Management, Sustainable Development.

Environmental movements in India, Role of women in Environmental movements, Environmental
movements in Odisha. Environmental Laws and Acts ( Central Pollution Control Board, State
Pollution Control Board, Green Tribunal, Wild life Protection Act 1972, Water Act 1974, Air Act
1981, Forest Conservation Act 1980, Environmental Protection Act 1986, Biodiversity Act 2002).
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Unit  3:Curriculum, Methods and Technologies of Teaching Environment studies
Designing and Developing Strategies for Environmental Education curriculum.Evaluation of

Environment Education Resource s and Materials
A Study Tours and Field Visits

Role Play

Poster Presentation

Quiz

Debate and Discussions

Enquiry based method

Project Met hod

Unit 4: Promotion of Environmental Education and Value Development

A Role of Mass Media and Technology in Developing awareness about Environment and its

> > D> >

protection.

A Role of NGOs and Government organizations in Developing Environmental Education, Ecoclubs,
Museum of Natural History.

A Specially designed strategies for cleanings; #ASwachh

A Role of Education, Education for Sustainable Development

A Climate Change and Green Lifestyle

A Text book evaluation for the context on Environmental issues

A Visit to Nature Park, Environmentally Sensitive Areas

References

A Purohit, S.S. and Ranjan, R. (2007) Ecology, Environment and Pollution. Agrobios Publication.

A Sharma, P.D. (2014) Ecology and Environment. 12 ™ edition. Rastogi Publication.

A Hussain, M. (2014) Environment and Ecology. 3 "4 edition. Access Publication.

A Odum, E. (2004) Fundamentals of Ecology. 5 " edition. Ceneage Learning India Pvt. Ltd.

A Kormondy, E.J. (1995) Concepts of Ecology. 4 ™ edition. Prentice  Hall Publication.

A Satapathy, M.K. (2007) Education, Environment and Sustainable Development, Shipra
Publications, New Delhi.

A Smith, T.M. and Smith, R.L. (2015) Elements of Ecology 9 ™ edition. Pearson.

A Dash, D. and Satapathy, M.K. (2013) People Who Make A Change: Men and Women in
Environmental Movement. Kunal Publication, New Delhi.

A Dash, M. and Dash, S. (2009). Fundamentals of Ecology 3 "!_edition. McGraw Hill Education.
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PROGRAM STRUCTURE: BOTANY (HONS.)

Sem - AECC CC (Hons) GE-1" GE-1l © DSE SEC Education CBC*
ester Botany Chemistry Zoology
[ AECC-1 CC-1 (Th+Pr) GE-1 (Th+Pr) GE-1 PE-1
Communicative (Th+Pr) EPC-1
English
I CC-2 (Th+Pr) GE-2(Th+Pr), GE-2 SEC- PE-2
(Th+Pr) (Th+Pr) CPS-1
1l AECC-3 CC-3 (Th+Pr) GE-3(Th+Pr), GE-3 PE-3
(Environmental (Th+Pr) PE-4
Studies)
v CC-4 (Th+Pr) GE-4(Th+Pr), GE-4 DSE i1 PE-5
(Th+Pr) (Th+Pr) PE-6
v CC-5 (Th+Pr) CPS2-1
CC-6 (Th+Pr) CPS3-1
CC-7 (Th+Pr) EPGC-2
CC-8 (Th+Pr)
VI CC-9 (Th+Pr) CPS2-2, CBC
CC-10 (Th+Pr) CPS3-2,
CC-11(Th+P 1) FE-1
CC-12(Th+Pr)
Vi PE-7, EPC-3
EPC-4, FE-2
VIl CC-13 (Th+Pr) DSE-II PE-8, EPC-5,
CC-14(Th+Pr) (Project) EPC-6, EPC-
7, FE-3

"GE ( Chemistry ) is equivalentto CC  (Chemistry )
"GE ( Zoology) is equivalent to CC (Zoology )




Semester__ -1
GE/CC1.1

GE/CC1.2

Semester -1 1
GE/CC2.1

SEC 1 :

SEC 2 :

GE/CC 2.2 :

Semester _-11l

GE/CC3 1 :

GE/CC 3.2 :

Semester -1V

GE/CC 4.1 :

GE/CC 4.2 :

Biodiversity (
(Terminal

Unit1:
Unit 2 :
Unit 3 :
Unit 4 :
Practical

Plant physiology and metabolism

Unit 1 :
Unit 2 :
Unit 3 :
Unit 4 :

Medicinal Botany

Unit1 :
Unit 2 :
Practical

Practical

Plant taxonomy, Ecology and E
-60, Sessional -15)

(Terminal

Unit 1 :
Unit 2 :
Unit 3 :
Unit4 :
Practical

Plant anatomy

Unit 1 :
Unit 2 :
Unit 3 :
Unit 4 :
Practical
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BOTANY
SCHEME OF EXAMINATION

Microb es, Algae, F ung i and Archgoniate)
-60, Sessional -15)

Credit 7 6:(Theory 1 04, Practical T 02)
Microbes
Algae & Fungi
Introductionto  Archegoniate and Bryophytes
Pteridophytes and Gymnosperms

(Terminal -60,Sessional
Credit 7 6:(Theory T 04, Practical T 02)
Plant -water relations, Nutrition
Photosynthesis, Carbon
Enzymes, Nitrogen metabolism
Plant growth regulators and photomorpho genesis.
(Terminal 7 40, Sessional 1 10)
Credit 7 4:(Theory 1 02, Practical T 02)
History and Scope of Medicinal plants
Conseravation of Medicinal plants.

conomic botany

Credit T 6:(Theory 1 04, Practical i 02)
Classifications system
Plant families
Ecology and Ecosystem
Economic Botany

and Embryology (Terminal - 60, Sessional -15)
Credit 7 6:(Theory 1 04, Practical 1 02)

Tissues, secretary system

Stem, leaf, root, vascular cambium and wood

Anther, ovule, endosperm, embryo

Pollination and fertilization

- 15)

and Translocation .
assiemelation , ATP-synthesis

75 marks

25 marks

7 5 marks

50marks

50marks

25 marks

75 marks

25 marks

7 5 marks

25 marks
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(Opt. any one)
DSE-I (Choice -1)-1-1.1: Economic Botany and Biotechnology

DSE |I.

DSE |I.

Semester -V

CCb5.1 :

CCh.2:

CC6.1 :

CC6.2:

CC7.1:

CC7.2:

CcC8.1

(Terminal -60, Sessional -15)
Credit T 6:(Theory 1 04, Practical i 02)
Unit1: Orgin of cultivated Plants
Unit 2 : spices and beveaes
Unit 3 : Intrduction to Plant Biotech and tissue culture
Unit 4 : Recombinant DNA technology;
1.2: Practical
DSE-Il (Choice -2)- 1.2.1:
(Terminal -60, Sessional -15)
Credit 7 6:(Theory 1 04, Practical i 02)
Unitl: Introduction to Bioinformatics & Databases in Bioinformatics
Unit 2 : Biological Sequence Databases
Unit 3 : Sequence Alignments & Molecular Phylogeny
Unit4 : Applications of Bioinformatics
2.2: Practical
Mycology and phytopathology (Terminal -60, Sessional -15)
Credit 7 6:(Theory 1 04, Practical T 02)
Unit1: Ascomycota
Unit 2 : Allied fungi, Applied mycology
Unit 3: Symbiotic association
Unit4 : Phytopathology
Practical
Plant morphology and systematics (Terminal -60,Sessional -15)
Credit T 6:(Theory 1 04, Practical i 02)
Unit1: Taxonomy
Unit 2 : Taxonomy
Unit 3 : Taxonomy
Unit4 : Phylogeny of angiosperms
Practical
Biomolecules and cell biology (Terminal -60,Sessional -15)
Credit T 6:(Theory 1 04, Practical i 02)
Unit1: Biomolecules, carbohydrates, lipids, proteins, nucleic acids
Unit 2 : Bioenergetics, enzymes
Unit 3: The cell, cell division, cell wall and plasma membrane
Unit 4 : Cell organelles, Nucleus, cytoskeleton, chloroplast, mitochondria,
peroxisome
Practical
Economic botany (Terminal -60, Sessional -15)
Credit 7 6:(Theory 1 04, Practical T 02)
Unit1: Origin of cultivated plants
Unit 2 : Cereals, legumes, sugars and starches
Unit 3 : Spices, beverages, drug yielding plants

7 5 marks

25 marks

75 marks

25 marks

7 5 marks

25 marks

75 marks

25 marks

75 marks

75 marks

7 5 marks
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CC 8.2:

Semester

CCo.1

CC 9.2:
CC1l0 .1

CC 10.2:
CC11 1

CC 11.2:

CCi1z2 1

CC 12.2:

CBC*

Semester

Vil
CC13 .1

- Vi
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Unit 4 : Oils and fats, essential oils, natural rubber, timber plants fibers
Practical 35 marks
Biodiversity, ecology and phytogeography 7 5marks
(Terminal -60, Sessional -15)
Credit T 6:(Theory 1 04, Practical i 02)
Unitl : Introduction, water, light, temperature, wind and fire
Unit 2 : Loss and management of biodiversity
Unit 3 : Conservation of biodiversity
Unit 4 ; Phytogeography
Practical 25 marks
Plant physiology and biochemistry (Terminal -60, Sessional -15) 75 marks
Credit T 6:(Theory 1 04, Practical i 02)
Unit1: Nutrient uptake, plant growth regulator
Unit 2 : Physiology of flowering, phytochrome
Unit 3: Concept of metabolism, carbohydrate metabolism, carbon
assimilation
Unit 4 : Lipid metabolism, nitrogen metabolism, mechanism of signal
transduction
Practical 25 marks
Plant breeding and biostatistics (Terminal -60, Sessional -15) 75 marks
Credit 7 6:(Theory 1 04, Practical T 02)
Unit1: Methods of crop improvement
Unit 2 : Quantitative inheritance and crop improvement
Unit 3: Measures of central tendency
Unit 4 : Statistical inference
Practical 25 marks
Plant molecular biology (Terminal -60, Sessional -15) 75 marks
Credit T 6: (Theory 1 04, Practical i 02)
Unit1: Nucleic acids, The Structures of DNA and RNA
Unit 2 : The Nucleosome -Chromatin structure , The replication of DNA
Unit 3: Central dogma and genetic code, Mechanism of Transcription,
Processing and modification of RNA
Unit4 : Translation (Prokaryotes and eukaryotes, Regulation of transcription
in prokaryotes and eukaryotes
Practical 25 marks
Herbal Plants For Home Gardening (Terminal -80, Sessional -20) 100 marks
Unit1: Introduction to the gardening
Unit 2 : Maintainance of Herbal Garden
Unit3 : Cultivation of Herbals
Unit 4 : Propogation of Herbals
Plant Genetics and breeding (Terminal -60, Sessional -15) 75 marks
Credit 7 6:(Theory T 04, Practical 1 02)
Unit1: Mendelian genetics and its extension, Extra chromosomal Inheritance
Unit 2 : Linkage, crossing over and chromosome mapping

18



CC 13.2:

CCi14 1

CC 14.2:

DSE Il :

Objectives:

19

Unit 3 : Variation in chromosome number and structure, Gene mutations
Unit 4 ; Fine structure of gene, Population and Evolutionary Genetics
Practical 25 marks
Plant biotechnology (Terminal -60, Sessional -15) 75 m arks
Credit 7 6:(Theory 1 04, Practical T 02)
Unit1: Plant Tissue Culture
Unit 2 ; Recombinant DNA technology |
Unit 3 : Recombinant DNA technology I
Unit 4 ; Applications of Biotechnology
Practical 25 marks
Project (4 Cr) 10 Omarks
Identification Review of Methodology Analysis Findings Viva - Total
of problem literature voice
10 10 15 15 20 30 100
Internal Internal and
External

On completion of the course the students will be able to:

1

Update course contents by introducing recent developments in plant sciences as per CBCS

model curriculum of UGC in plant science.

Prepare the curriculum as such that it can attract, enthuse, sustain and promote the interest

of learners for selecting Botany honours and allied disciplines as their career.

Ensure that t he curricula are not overloaded .Minimizing the descriptive aspects a nd
eliminating repetition of contents between under graduate and post graduate syllabi is the

major objective.

Provide the students of Bachel or6s programme i n
one or more courses in allied disciplines to help them pursue specialization / research in
interdisciplinary areas.

Make provision for improvement in the quality of la boratory and field work able to
appreciate the beauty and variety of form, structure, function and ecological significance of

plants and their biological services.

increase the awareness of about the over exploitation and use to which plants have been

subj ected by human greed and to expertise in conservation of nature and natural resources

and in the protection of endangered plant species.

provide for the mobility of students among institutions and different disciplines so as to

acquaint with the latest tr ends and techniques adopted in the field of applied botany.

Identify and View the morphology, description and economic importence of microbes,
cryptogam s, phenrogams and its diversity.

Identify the structural complexity of conducting tissue and its signif icance of stellar
evolution.Distinguish the genetic control of life processes.

Know economic importance and use of plants and spe cific plant parts in daily life Skills
about collection and preservation of local Flora.

Recognize the importance of living fo ssils and its origin and evolution of naked seed plants.

Understand the internal structure of various systems like of shoot, root and complex
tissues. And anomalous growth and structure.
Observe the various structures with regard to plant morphology of reproductive botany of
Angiospers.
19
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i Know the basic principles  on physiology and metabolism, growth and development in plants.

1 Distinguish the biology of Nitrogen fixation and the process of growth and development.

i Identify natural resources for conservation and management of with regard to  sustainable
development.

1 Demonstrate the technique of plant breeding in crop improvement.

1 Understand the principles and technique of plant tissue culture , molecular biology and

biotechnology of transgenic plants. Appled aspects of Plant biotechnology.

BOTANY
Semester |
GE/CCL1.1: BIODIVERSITY (Microbes, Algae, Fungi and Archgoniate)
Contact Hour per Week . 4
Credits 4
Examination duration : 3 Hours
Maximum marks . 75 (Terminal - 60, Sessional - 15)
Unit 1: Introduction to microbial world, nutrition, growth and metabolism. Discovery,
physiochemical and biological characteristics; classification (Baltimore), general structure with
special reference to viroids and prions; replication (general account), DNA virus (T -phage), lytic
and lysogenic cycle; RNA virus (TMV). Bacteria , general characteristics, types -archaebacteria,
eubacteria, wall -less forms (mycoplasma and spheroplasts), cell structure, nutritional types,
reproduction -vegetative,asexual and recombination(conjugation, transformation and transducti on).
Unit 2: Algae: General characteristics; Ecology and distribution; Range of thallus organization and
reproduction; Classification of algae; Morphology and life -cycles of the following: Oedogonium

Vaucheria, Polysiphonia . Economic importance of algae.

Fungi: Introduction - General characteristics, ecology and significance, range of thallus
organization, cell wall composition, nutrition, reproduction and classification; True Fungi - General
characteristics, ecology and significance, life cycle of Rhizopus (Zygomycota)
Penicillium (Ascomycota), Puccinia (Basidiomycota);

Symbiotic Associations -Lichens: General account, reproduction and significance; Mycorrhiza:

ectomycorrhiza and endomycorrhiza and their significance

Unit 3: Introduction to Archegoni ate: Unifying features of archegoniates, Transition to land habit,
Alteranation of generation.
Bryophytes: General characteristics, adaptations to land habit, Classification, Range of thallus
organization. Classification, morphology, anatomy and reproducti on of Marchantia, Anthoceros  and
Funaria . (Developmental details not to be included).

Unit 4: Pteridophytes: General characteristics, classification, Early land plants ( Rhynia ). Classification
(up to 11family), morphology, anatomy and reproduction of Selaginella , Equisetum  and
Marselia .(Developmentaldetails not to be included). Heterospory and seed habit, stelar evolution.
Gymnosperms: General characteristics, classification. Classification (up to class), morphology,
anatomy and reproduction of Cycas and Pinus. (Developmental details not to be included).
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GE/CC1.2:Practical

Contact Hour Per Week D2
Examination duration . 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Electron micrographs/Models of viruses I T-Phage and TMV, Line drawings/ Photographs of
Lytic and Lysogenic Cycle.
2. Types of Bacteria to be observed from temporary/permanent slides/photographs. Electron
micrographs of bacteria, binary fission, endospore, conjugation, root Nodule.
Gram staining.
4. Endospore staining with ~ malachite green using the (endospores taken from soil bacteria).
Algae: Vegetative and reproductive structures of the following taxa through temporary
preparations and permanent slides: , Oedogonium, Vaucheria , and Polysiphonia .
6. Fungi: Vegetative and rep  roductive structures of the following taxa through temporary
preparataion and permanent slides: Rhizopus .Penicillium andPuccinia
7. Morphology (vegetative and reproductive structures) and anatomy of the following taxa
through temporary preparations and perm anent slides: Bryophytes: Marchantia, Anthoceros
and Funaria .
8. Pteridophytes: Morphology (vegetative and reproductive structures) and anatomy of the
following taxa through temporary preparations and permanent slides:
Selaginella , Equisetum and Marsilea .
9. Gymnosperms: Morphology (vegetative and reproductive structures) and anatomy of the

following taxa through temporary preparations and permanent slides: Cycas and Pinus

Reference Books :

1
2
3
4
5.
6
7
8
9

10.

H.D.Kumar (1999) Introductory phycology, affiliated East -West press Pvt.Ltd delhi2 ™ edition.
Pelczar, M.J. (2001) Microbiology, 5th edition, Tata McGraw - Hill Co, New Delhi.
Gangulee Das and Dutta., College Botany Vol.1, Central Book Dept. Calcutta.

Parih ar, N.S. An Introduction to Bryophyta Central Book Depot, Allhabad, 1965.

Vasishta B.R. Bryophyta. S. Chand and Co. New Delhi.

Gangulee, H.C. and Kar A.K. College Botany Vol.ll, New Central Book Agency, Calcutta.
Pandey, B. P. 2001. College Botany, Vol. I: Algae, Fungi, Lichens, Bacteria, Viruses, Plant
Pathology, Industrial Microbiology and Bryophyta. S. Chand & Company Ltd, New Delhi.
Pandey, B. P. 2006. College Botany, Vol. II: Pteridophyta, Gymnosperms and Paleobotany.S.
Chand & Company Ltd, New Delhi.

Sambamurthy, A. V. S. S. 2006. A Textbook of Algae. I. K. International Pvt. Ltd., New Delhi.
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Semester I

GE/CC 2.1: PLANT PHYSIOLOGY AND METABOLISM

Contact Hour per Week : 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional - 15)

Unit 1 :Plant  -water relations: Importance of water, water potential and its components; Transpiration
and its significance; Factors affecting transpiration; Root pressure and guttation.

Unit 2 :Mineral nutrition: Essential elements, m acro and micronutrients; Role of essential elements;
Transport of ions across cell membrane, active and passive transport, carriers, channels and
pumps, mineral deficiency symptoms, chelating agents. Translocation in phloem : Composition of
phloem sap, girdl ing experiment; Pressure flow model; Phloem loading and unloading.

Unit 3:Photosynthesis: Photosynthetic Pigments (Chl a, b, xanthophylls, carotene); Photosystem | and
I, reaction center, antenna molecules; Electron transport and mechanism of ATP synthesi s; C3,C4
and CAM pathways of carbon fixation; Photorespiration.

Unit 4:Plant growth regulators: Discovery and physiological roles of auxins, gibberellins, cytokinins,
ABA, ethylene. Plant response to light and temperature : Photoperiodism (SDP, LDP, Day neu tral

plants); Phytochrome (discovery and structure), red and far red light responses on
photomorphogenesis; Vernalization.

GE/CC2.2: Practical

Contact Hour Per Week 2
Examination duration . 3 Hours
Maximum marks . 250 (Exp. 15, Viva -5, Record -5)
1. Determination of osmotic potential of plant cell sap by plasmilytic method.
2. Determination of water [potential of given tissue (potato tuber)by weight method.
3. Study of effect of wind velocity and light on the rate of transpiration in excised twig/ leaf.
4, Calculation of stomatal index and stomatal frequency from the two surfaces of leaves of a

mesophyte and xerophyte.

5. Chemical separation of photosynthetic pigments.
6. Effect of carbon dioxide on the rate of photosynthesis.
7. To compare the rate of respiration in different parts of a plant.

Reference Books :

1. Taiz, L., Zeiger, E., Muller, .M. and Murphy, A (2015). Plant Physiology and
Development.SinauerAssociates Inc. USA. 6th edition.
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SEC 1.1 : MEDICINAL BOTANY

Contact Hours per Week : 4

Credit 4

Examination Duration . 3 Hours

Maximum Marks : 50 (Terminal -40, Sessional -10)
Unit 1:

History, Scope and Importance of Medicinal Plants. Indigenous Medicinal Sciences;Definition and

Scope - Ayurveda: History, origin, panchamahabhutas, saptadhatu and tridoshaconcepts, Rasayana,

plants used in ayurvedic treatments, Siddha: Origin of Siddha medi cinalsystems, Basis of Siddha

system, plants used in Siddha medicine. Unani: History, concept:Umoor -e- tabiya, tumors

treatments/ therapy, polyherbalformulations. Conservation of endangered and endemic medicinal

plants. Definition: endemic andendangered me dicinal plants, Red list criteria; In situ conservation:

Biosphere reserves,sacred groves, National Parks; Ex situ conservation: Botanic Gardens,

Ethnomedicinal plantGardens.

Unit -2 :

Propagation of Medicinal Plants: Objectives of the nursery, its classification,important components

of a nursery, sowing, pricking, use of green house for nurseryproduction, propagation through
cuttings, layering, grafting and budding. Ethnobotany and Folk medicines. Definition; Ethnobotany
in India: Methods tostudy et hnobotany; Applications of Ethnobotany: National interacts, Palaeo
ethnobotany.folk medicines of ethnobotany, ethnomedicine, ethnoecology, ethnic communities of
India.Application of natural products to certain diseases - Jaundice, cardiac, infertility, diab

Blood pressure and skin diseases.

Reference Books :
1. Trivedi P C, 2006. Medicinal Plants: Ethnobotanical Approach, Agrobios, India.
2. Purohit and Vyas, 2008. Medicinal Plant Cultivation: A Scientific Approach, 2nd edn._Agrobios,

India.

3. Ethnobiology 1 R.K.Sinha & Shweta Sinha i 2001. Surabhe Publications T Jaipur.

4, Tribal medicine T D.C. Pal & S.K. Jain 1998, Naya Prakash, 206, Bidhan Sarani, Calcutta
006.

5. Contribution to Indian ethno botany T S.K. Jain 1995, 3rdedition, Scientific publishers, P.
91, Jodhpur, India.

6. AManual of Ethno botany 1 S.K.Jain, 1995,2 ™ edition. Practical: Field study of Herbal
preparation of  Joshi, S. G. 2000. Medicinal Plants. Oxford and IBH, New Delhi.

7. Kokate, C. and Gokeale - Pharmocognacy - Nirali Prakashan, NewDelhi.

8. Rastogi, R. R. and B. N. Mehrotra. 1993. Compendium of Indian Medicinal Plants. Vol. | & Vol.
II.CSIR, Publication and Information Directorate, New Delhi.

9. Sivarajan, V. V. and I. Balasubramaniyan. 1994. Ayurvedic Drugs and their Plant Sources.
Oxfordand IBH, New Delhi.

etics,

T 700

B.No.
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SEC1. 2 : Practicals

Contact Hours Per Week 2
Examination Duration . 3 Hours
Maximum Marks : 50 (Expt -25, Viva -15, Record -10)
1. Preparation of nursery bed and polybag filling.
2. Preparation of potting mixture I Potting and repotting.
3. Field work in cutting, grafting, budding, layering.
4, Identification and use of garden tools and implements.
5. Laying out drip irrigation, sprinklers.
6. Topiary and pruning.
7. Preparation of vermicompost.
8. Propogation of the medicinal plants through pot culture.
9. Identification and agronomic aspects of medicinal plants in the botanical garden.

Semester Il

GE/CC3.1: PLANT TAXONOMY, ECOLOGY AND ECONOMIC BOTANY

Contact Hour Per Week 4

Credits 4

Examination duration . 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional - 15) T

Unit1: Taxonomy:
Basic concepts, Systems of classification: Bentham and Hooker's and Engler and Prantl  systems of

classification: Principles, outline, merits and demerits. Brief account of Plant collection and
herbarium techniques and important herbaria of world

Unit 2 : Diagnostic features and economic importance of families Ranunculaceae Brassicaceae, Fabaceae,
SolanaceaeCucurbitaceae, Asteraceae and Poaceae.

Unit3: Ecosystems . Structure; Processes; Trophic organization; Food chains andFood webs; Ecological
pyramids. Functional aspects of ecosystem: Principles and models of energy flow;P roduction and

productivity; Ecological efficiencies; Biogeochemicalcycles; Cycling of Carbon, Nitrogen and
Phosphorus. Interaction between abiotic, biotic and Environment of the Ecosystem, Self sustenance
Unit 4: Economic  Botany: General account, Botany  and cultivation of Rice, Soybean,Jute and Groundnut

GE/CC 3.2: Practical

Credit -2
Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Saturation capacity and field capacity of different soil samples and rapid test for texture of
soils.
2. pH and rapid field tests of soils for carbonates, chlorides.
3. Density and porosity and rate of infiltration of water in undisturbed soils.
4. Determination of minimal area of quadrat size by species area curve method.
5. Quantitative analysis of herbaceous vegetation for frequency; density and abundance.
6. Morphological adaptations of hydrophytes and xerophytes.
7. Submission of 20 herbarium.
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8. Study of economic importance of Rice, Groundnut and Jute.

9. Systematic study of locally available plants belonging to the families prescribed in theory
syllabus (Minimum of one plant representative for each family) (18 h)
10. Detailed morphological and anatomical study of medicinally important part(s) of locally

available plants (a minimum 10 pla nts) used in traditional medicine. (12 h)

Reference Books :

1.
2.

3.

(o]

Porter, C.L. (): Taxonomy of flowering Plants, Eurasia Publishing House, New Delhi.
Lawrence, G.H.M. (1953): Taxonomy of Vascular Plants, Oxford & IBH Publishers, New Delhi,

Calcutta.

Jefferey, C.(1968) : An Introduction to Plant Taxonomy J.A. Churchill, London.

Mathur, R.C . (1970 ): Systematic Botany (Angiosperms) Agra Book Stores - Lucknow, Ajmer,
Allahabad, Delhi.

Maheswari,P(1963) :Recent Advances in the Embryology of Angiosperms(Ed., ) Interna tional
Society of Plant Morphologists - University of Delhi.

Swamy. B.G.L. & Krishnamoorthy. K.V.(1980):From flower to fruitTata McGraw Hill Publishing

Co., Ltd., New Delhi.

Odum, E.P. (2005). Fundamentals of ecology. Cengage Learning India Pvt. Ltd., New D elhi.5 ™
edition.

Kormondy, E.J. (1996). Concepts of ecology. PHI Learning Pvt. Ltd., Delhi, India. 4th edition.

Singh, G. (2012). Plant Systematics:  Theory and Practice. Oxford & IBH Pvt. Ltd., New Delhi.
3rdedition.

Semester IV

GE/CC4.1: PLANT ANATOMY AND EMBRYOLOGY

Contact Hour Per Week 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional - 15)

Unit 1:
Anther:  Anther wall: Structure and functions, microsporogenesis, callose deposition and its
significance.Pollen viability, storage and germination; Abnormal features. Ovule: Structure; Types;
Special structures i1 endothelium, obturator, aril, caruncle and hypostase; Female gametophyte |
megasporogenesis (monosporic, bisporic and tetrasporic) and megagametogenesis (details of
Polygonum type); Embryo: General pattern of development of dicoct and monocot embryo.

Unit 2 :
Pollination and fertilization: Pollination types and significance;adaptations; structure of stigma
and style; path of pollen tube in pistil;double fertilization. Seed: Structure, importance and
dispersal mechanisms. Polyembryony and apomixes: Introduction; Classification; Causes
andapplications.

Unit 3
Tissues: Classification of tissues; Simple and complex tissues (no phylogeny); Vascular
Cambium and wood : Structure, function and seasonal activity of cambium; Secondary growth in
root and stem (Normal and anamalous), Sapwood and heartwood; Early and late wood,
Dendrochronology.  Secretory System: Hydathodes, cavities, lithocysts and laticifers.

Unit 4:

Stem: Organization of shoot apex (Apical cell theory, Histogen theory, Tunica Corpus theory,
continuing meristematic residue, cytohistological zonation); Types of vascular bundles; Structure of

dicot and monocot stem. Leaf: Structure of decoct and monocot leaf, Kranz anatomy. Root:
Organization of root apex (Apical cell theory, Histogen theory, Korper -Kappe theory); Quiescent
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10.
11.
12.
13.
14.
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centre; Root cap; Structure of dicot and monocot root; Endodermis, exodermises and origin of
lateral root.
GE/CC4.2: Practical
Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks : 25 (Exp. 15, Viva -5, Record -5)

Studyof vascular tissue of angiospermic plants by tissue macerations technique

Anatomical details through permanent slides/temporary stain mounts/ museum specimens with
the help of suitable examples.

Study of permanent slide of Apical meristem of root, shoot and vascular cambium.Distribution and
types of parenchyma, collenchyma and sclerenchyma.

Stem: monocot, dicot - primary and secondary growth; periderm; lenticels.

Anomalous secondary growth in Bignonia, Boerrhavia, Amaranthus, Bouganivillea and Draceana

Leaf: isobilateral, dorsiventral, C4 leaves (Kranz anatomy).

Anther: Wall and its ontogeny

Ovule: Types -anatropous, orthotropous, amphitropous/campylotropous, circinotropous,Unitegmic,
bitegmic .

Embryogenesis: Study of development of dicot embryo through permanent slides;dissection of
developing seeds for embryos at various developmental stages; Studyo f suspensor through
electron micrographs.

Primary structure: Root - Cicer, Canna; Stem 1 Tridax, Sorghum

Secondary structure: Root I Tridax sp.; Stem i Pongamia

Stomatal types using epidermal peels.

Pollen viability test using in- vitro germination ( Catharanthus ).

Isolation and mounting of embryo (using Symopsis/ Senna / Crotalaria ).

Reference Books :

1.

Bhojwani, S.S. & Bhatnagar, S.P. (2011). Embryology of Angiosperms.Vikas Publication House
Pvt.Ltd. New Delhi. 5th edition.

Bhojwani, S. S. and S. P. Bhatnagar. 2000. The Embryology of Angiosperms (4th Ed.),
VikasPublishing House, Delhi.

Davis, P. H. and V. H. Heywood. 1963. Principles of Angiosperm Taxonomy. Oliver and Boyd,
London.

Esau, K. 1971. Anatomy of Seed Plants. John Wiley and Son, USA.

Johri, B. M. 1984. Embryology of Angiosperms. Springer -Verleg, Berlin.

Pandey, B. P. 2007. Botany for Degree Students: Diversity of Seed Plants and their Systematics,

Structure, Development and Reproduction in Flowering Plants. S. Chand & Company Ltd, New Del hi.
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(Opt. any one)
DSE-I (Choice -1)- 1.1 .1: Economic Botany and Biotechnology

Contact Hours per Week : 4
Credit 4
Examination Duration : 3 Hours
Maximum Marks . 75 (Terminal -60, Sessional -15)
Unit 1:  Origin of Cultivated Plants : Concept of centres  of origin, their importance with reference to
Vavi | ov 6Gereal® Wkeat -Origin, morphology, uses Legumes General account with special
reference to Gram and soybean
Unit 2:Spices
General account with special reference to clove and black pepper (Botanical name, family, part
used, morphology and uses); Beverages , Tea (morphology, processing, uses) Oils and Fats :
Groundnut Fibre Yielding Plants;  Cotton (Botanical name, family, part used, morphology and uses.
Unit 3:  Introduction to biotechnology; Plant tissue culture . Micropropagation ; haploid production through
androgenesis and gynogenesis; brief account of embryo & endosperm culture with their
applications
Unit 4:

Recombinant DNA Techniques.
Blotting techniques: Northern, Southern and Western Blotting, DNA Fingerprinting; Molecular DNA

markers i.e. RAPD, RFLP, SNPs; DNA sequencing, PCR and Reverse Transcriptase -PCR.
DSE I. 1.2 : Practicals
Contact Hours Per Week 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. Study of economically important plants : Wheat, Gram, Soybean, Black pepper,Clove Tea,

Cotton, Groundnut through specimens, sections and microchemical tests
Familiarization w ith basic equipments in tissue culture.

Study of aseptic conditions in the lab.

Sterilization of various plant materials.

Inoluction and incubation of callus, suspension

Process of somatic embryogenesis and germination.

N OO 0o~ WN

Study through photographs: Anther culture, somatic embryogenesis, endosperm andembryo
culture; micropropagation.
8. Study of molecular techniques: PCR, Blotting techniques, AGE and PAGE.

Reference Books :

1. Kochhar, S.L. (2011). Economic Botany in the Tropics, MacMillan Publishers India Ltd., New Delhi.
4th edition.
2. Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and Practice. Elsevier

Science Amsterdam. The Netherlands.
3. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology - Principles and Applications of
recombinan t DNA. ASM Press, Washington.
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DSE-Il (Choice -2)-I. 2.1 : Bioinformatics

Contact Hours per Week : 4
Credit 4
Examination Duration : 3 Hours
Maximum Marks . 75 (Terminal -60, Sessional -15)
Unit 1:  Introduction to Bioinformatics : Introduction, Branches of Bioinformatics, Aim, Scope

and Research areas of Bioinformatics.

Databases in Bioinformatics : Introduction, Biological Databases, Classification format of
Biological Databases, Biological Database Retrieval System.

Unit 2: Bio logical Sequence Databases : National Center for Biotechnology Information (NCBI):
Tools and Databases of NCBI, Database Retrieval Tool, Sequence Submission to NCBI, Basic local

alignment search tool (BLAST), Nucleotide Database, Protein Database, Gene Exp ression Database.

EMBL Nucleotide Sequence Database (EMBL  -Bank): Introduction, Sequence Retrieval, Sequence
Submission to EMBL, Sequence analysis tools.

DNA Data Bank of Japan (DDBJ): Introduction, Resources at DDBJ, Data Submission at DDBJ.

Protein Inform ation Resource (PIR): About PIR, Resources of PIR, Databases of PIR, Data Retrieval

in PIR.

Swiss - Prot: Introduction and Salient Features

Unit 3:

Sequence Alignments : Introduction, Concept of Alignment, Multiple Sequence Alignment (MSA),
MSA byCLUSTALW, Scoring Matrices, Percent Accepted Mutation (PAM), Blocks of Amino
AcidSubstitution Matrix (BLOSUM).

Molecular Phylogeny : Methods of Phylogeny, Software for Phylogenetic Analyses, Consistency of
MolecularPhylogenetic Prediction

Unit 4 ;. Applications of Bioinformatics :
Structural Bioinformatics in Drug Discovery, Quantitative structure -activity relationship(QSAR)
technigues in Drug Design, Microbial genome applications, Crop improvement.

DSE .2 .2 : Practicals

Contact Hours Per Week 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1 Nucleic acid and protein databases.
2 Sequence retrieval from databases.
3. Sequence alignment.
4 Sequence homology and Gene annotation.
5 Construction of phylogenetic tree.

Reference Books :

1.

2.

Ghosh Z. and Bibekanand M. (2008) Bioinformatics: Principles and Applications.Oxford
University Press.
Pevsner J. (2009) Bioinformatics and Functional Genomics. Il Edition. Wiley -Blackwell.
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3. Campbell A. M., Heyer L. J. (2006) Discovering Genomics, Proteomics andBioinformatics. _II
Edition. Benjamin Cummings.

SemesterV.__

CC5.1: MYCOLOGY AND PHYTOPATHOLOGY

Contact Hour Per Week 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional - 15)

Unit 1 :Fungi :General characterises; Status of Slime molds, Classification; Occurrence; Types of
plasmodia; Types of fruiting bodies. Ascomycota : General characteristics (asexual and sexual
fruiting bodies); Ecology; Life cycle, Heterokaryosis and parasexuality; life cy cle and classification
with reference to  Aspergillus and Peziza.

Unit 2 :Applied Mycology: Role of fungi in biotechnology, Application of fungi in food industry (Flavour &
texture, Fermentation, Baking, Organic acids, Enzymes, Mycoproteins);Mycotoxins; Biological

control (Mycofungicides, Mycoherbicides, Mycoinsecticides, Myconematicides).

Unit 3 :Symbiotic associations: Lichen 7 Occurrence; General characteristics; Growth forms and range
of thallus organization; Nature of associations of algal and funga | partners;
Reproduction.Mycorrhiza - Ectomycorrhiza, Endomycorrhiza and their significance.

Unit 4 :Phytopathology: Terms and concepts; Host - Pathogen relationships; prevention and control of
plant diseases, and role of quarantine. Bacterial diseases i Citrus canker and angular leaf spot
disease of Cotton.Viral diseases I Tobacco Mosaic viruses, vein clearing. Fungal diseases T Early
and late blight of potato, Black stem rust of wheat, white rust of crucifers.

CC5.2: Practical

Contact Hour Per Week D2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Temporary slide preparation and culture of Yeast.
Lichens: Study of growth forms of lichens (crustose, foliose and fruticose) on different
substrates.
3. Study of thallus and reproductive structures (soredia and apothecium) through permanent
slides.

Mycorrhizae: ectomycorrhiza and endo mycorrhiza (Photographs)

5. Phytopathology: Study of bacterial diseases; Citrus Canker; Viral diseases: TMV, Fungal
diseases: Early blight of potato, White rust of crucifers Tikka disease of groundnut, Blast of
rice, Smut and rust of Wheat, and Red rot of Sugarcane through section cutting.

Reference Books :

1. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, John Wiley
&Sons(Asia) Singapore. 4th edition.
2. Sharma, P.D. (2011). Plant Pathology, Rastogi Publication, Meerut, India.
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CC6.1: PLANT MORPHOLOGY AND SYSTEMATICS

Contact Hour Per Week 4

Credits 4

Examination duration . 3 Hours

Maximum marks : 75(Terminal - 60, Sessional - 15)

Unit1 :Plant Morphology
. Morphological description of a flowering plant - Plant Habit

Root: Types Moadifications - Definition with examples T
Stem: Habit - Modification 1 Under ground,Aerial, Subaerial with examples
Leaves: Lamina, Phyllotaxy; shapes of lamina and types.

Il. Inflorescence: racemose, cymose and specialised .Flower: Flower as a modified shoot. -

Il . Fruits - Types, classification with examples; Seed structure - dicot and monocot -
albuminous and exalbuminous, - types and adaptations.

Unit 2 : Taxonomy: Salient features and comparative account of Bentham & Hooker and Engler &
Prantle.Current concepts in Angiosperm Taxonomy: Embryology in relation to taxonomy,
Cytotaxonomy, Chemotaxonomy and Numerical Taxonomy. Nomenclature and Taxonomic
resources: An introduction to ICBN, Vienna code - a brief account. Herbarium: Concept, techniques
and applications.

Unit 3 :Taxonomy: Diversity of Flower ing Plants: Diagnostic features and economic importance of the
families: Malvaceae, Acanthaceae, Rosaceae, , Rubiaceae, Euphorbiaceae, Rutaceae,
Papaveraceae, , Myrtaceae, Apiaceae, ,Asclepia daceae, Apocynaceae, Lamiaceae.

Unit 4 :Taxonomy: Diversity of Flowering Plants: Diagnostic features and economic importance of the
families: Apiaceae, Asclepiadaceae, Lamiaceae, Solanaceae, Asteraceae, Liliaceae orchidaceae and
Poaceae.

CC6.2: Practical

Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Study of vegetative and floral characters of the following families (Description, V.S.flower,

section of ovary, floral diagram/s, floral formula/e and systematic positionaccording to
Bent ham & Ho o kreofclassificatipry:t e

2 Ranunculaceae - Ranunculus, Delphinium

3 Brassicaceae - Brassica, Alyssum / Iberis

4. Myrtaceae - Eucalyptus, Callistemon

5. Umbelliferae - Coriandrum /Anethum / Foeniculum

6 Asteraceae - Sonchus/Launaea, Vernonia/Ageratum, Eclipta/Tridax

7 Solanaceae - Solanum nigrum/Withania

8 Lamiaceae - Salvia/Ocimum

9. Euphorbiaceae - Euphorbia hirta/E.milii, Jatropha

10. Liliaceae - Asphodelus/Lilium/Allium

11. Poaceae - Triticum/Hordeum/Avena

12. Field visit (local) 1 Subject to grant of funds from the university.

13. Mounting of a properly dried and pressed specimen of any wild plant with herbarium

label(to be submitted in the record book)

Reference Books :
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1. Singh, G. (2012). Plant Systematics:  Theory and Practice. Oxford & IBH Pvt. Ltd., New
Delhi.3rdedition.

CC7.1: BIOMOLECULES AND CELL BIOLOGY

Contact Hour Per Week 4
Credits 4
Examination duration : 3 Hours
Maximum marks . 75 (Terminal - 60, Sessional - 15)
Unit1:
Biomolecules: Types and significance of chemical bonds; Structure and properties of water ; pH

Unit 2 :

Unit 3 :

Unit 4 :

CC7.2:

and buffers. Enzymes: Structure of enzyme: holoenzyme, apoenzyme, cofactors,coenzymes and
prosthetic group; Classification of enzymes; Features ofactive site, substrate specificity,
mechanism of action (activation energy,lock and key hypothesis, induce d - fit theory), Michaelis
Menten equation,enzyme inhibition and factors affecting enzyme activity.

Carbohydrates: Nomenclature and classification; Role of monosaccharides(glucose, fructose,
sugar alcohols -mannitol and sorbitol); Disaccharides(sucrose, maltose, lactose), Oligosaccharides

and polysaccharides(structural -cellulose, hemicelluloses, pectin, chitin, mucilage; storage T starch,
insulin) Proteins: Structure of amino acids; Peptide bonds; Levels of proteinstructure -primary,

secondary, tertiary and quarternary; Isoelectric point;Protein denaturation and biological roles of
proteins.

Lipids:  Definition and major classes of storage and structural lipids. Storagelipids.Fatty acids
structure and functions.Essential fatty acids. Triacylglycerols structure, functions and
properties. Nucleic acids: Structure of nitrogenous bases; Structure and function ofnucleotides;
Types of nucleic acids; Structure of A, B, Z types of DNA;Types of RNA; Structure of tRNA.

Cell walla nd plasma membrane : Chemistry , structure and function of Plant Cell Wall. Overview
ofmembrane function; fluid mosaic model; Chemical composition of membranes; Membrane
transport -Passive, active and facilitated transport,endocytosis and exocytosis. Chloropla
mitochondria and peroxisomes: Structural organization;Function; Semiautonomous nature of
mitochondria and chloroplast.Endoplasmic Reticulum, Golgi Apparatus, Lysosomes.

Practical

Contact Hour Per Week D2
Examination duration . 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)

coO~NO A WNPE

Qualitative tests for carbohydrates, reducing sugars, non -reducing sugars, lipids andproteins.
Quantitative estimation of sugars and proteins.

Study of plant cell structure with the help of epidermal peel mount ofO nion/ Rhoeo/Crinum
Demonstration of the phenomenon of protoplasmic streaming in Hydrilla leaf.
Measurement of cell size by the technique of micrometry.

Counting the cells per Unit volume with the help of haemocytometer. (Yeast/pollengrains).

Study of cell and its organelles with the help of electron micrographs.

Study different stages of mitosis and meiosis using aceto carmine and aceto orcinemethod.

Reference Books :

1.
2.
3.

Tymoczko JL, Berg JM and Stryer L (2012) Biochemistry: A short course, 2nd ed., W.H.Freeman
Nelson DL and Cox MM(2008) Lehninger Principl es of Biochemistry,5th Edition,W.H.Freemanand Co
Karp, G. (2010). Cell Biology, John Wiley & Sons, U.S.A. 6th edition.

st,
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4. Har di n, J. ., Becker, G. , Skl iensmith, L. J . ardor? Bducatipn Bec
Inc.U.S.A.8th edition.

5. Cooper, G.M. and Hausman, R.E. 2009 The Cell: A Molecular Approach. 5th edition.ASM Press
&Sunderland, Washington, D.C; Sinauer Associates, MA.

6. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009.The Wo rld of the Cell.7th
edition.Pearson Benjamin Cummings Publishing, San Francisco

CC8.1: ECONOMIC BOTANY

Contact Hour Per Week 4

Credits 4

Examination duration . 3 Hours

Maximum marks . 75(Terminal -60, Sessional - 15)

Unit 1 :Origin of Cultivated Plants: Concept of Centers of Origin, their importance with reference to

Vavil ovds wor k. Exampl es of maj or plant introducti ons; Cr
evolution of new crops/varieties, importance of g ermplasm diversity.

Unit 2 :Cereals : Wheat and Rice (origin, morphology, processing & uses), brief account of

millets. Legumes: General account, importance to man and ecosystem. Sugars & Starches: Morphology

and processing of sugarcane, products and by -products of sugarcane industry. Potato i morphology,

propagation & uses.

Unit 3 :Spices: Listing of important spices, their family and part used, economic importance with
specialreference to fennel, saffron, clove and black pepper. Beverages: Tea, Coffee (morphology,
processing & uses).

Unit 4 :Timber yielding plants : General account with special reference to teak and pine. Tobacco:
Tobacco (Morphology, processing, uses and health hazards). Fibres: Classification based on the origin of
fibres, Cotton and Jute (morphology, extraction and uses).

CC 8.2: ECONOMIC BOTANY Practical

Contact Hour Per Week D2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Cereals : Wheat (habit sketch, study of paddy and grain, starch grains, micro -chemical
tests).
2. Legumes : Soya bean (habit, fruit, seed structure, micro -chemical tests).
3. Sugars & Starches : Sugarcane (habit sketch; cane juice - micro -chemical tests),Potato(habit
sketch, tuber morphology, T.S. tuber to show localizat ion of starchgrains, w.m. starch

grains, micro -chemical tests).

4. Spices: Black pepper, Fennel and Clove (habit and sections).

5. Beverages : Tea (plant specimen, tea leaves), Coffee (plant specimen, beans).

6. Oils & Fats: Coconut - T.S. nut, Mustard 7 plant specimen, seeds; tests for fats
incrushedseeds.

7. Essential oil -yielding plants : Habit sketch of Rosa, Vetiveria, Santalum and
Eucalyptus (specimens/photographs).

8. Drug -yielding plants : Specimens of Digitalis, Papaver and Cannabis.

9. Tobacco : specimen and product s of Tobacco.

10. Woods: Tectona, Pinus: Specimen, Section of young stem.

11. Fibre -yielding plants : Cotton (specimen, whole mount of seed to show lint andfuzz;whole

mount of fibre and test for cellulose), Coir (specimen, transverse sectionof stem, test for
lignin on transverse section of stem and fibre).
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Reference Books :
1. Kochhar, S.L. (2011). Economic Botany in the Tropics, MacMillan Publishers India Ltd., New
Delhi.4th edition.
Semester VI

CC9.1: BIODIVERSITY, ECOLOGY AND PHYTOGEOGRAPHY

Contact Hour Per Week : 4

Credits 4

Examination duration . 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional - 15)

Unit1:
Biodiversity Management: Loss of genetic diversity, Loss of species diversity,Loss of ecosystem
diversity, Loss of agrobiodiversity, Projected scenario for biodiversity loss,Organizations associated

with biodiversity management -Methodology for execution -IUCN, UNEP,UNESCO, WWF, NBPGR,;
Biodiversity legislation and conservations, Biodiversity information ~management and
communication.

Unit 2 :
Biodi versityConservation : Conservation of genetic diversity,speciesdiversity and ecosystem
diversity, Insitu and ex situ conservation,Socialapproaches to conservation, Biodiversity awareness
programmes,Sustainable development.

Unit 3:
Ecology : Concept of eco logy, Autecology, Synecology, systemecology, Levels of organization.
Inter -relationships between the living worldand the environment, the components of
environmental, concept ofhydrosphere and lithosphere and dynamism, homeostasis. Water:
Importance: States of water in the environment; Atmosphericmoisture; Precipitation types (rain,
fog, snow, hail, dew); HydrologicalCycle; Water in soil; Water table.

Unit 4 :
Phytogeography: Principles; Continental drift; Theory of tolerance;Endemism; Brief description of
major terrestrial biomes (one each from tropical, temperate & tundra); Phytogeographical division
of India; Local Vegetation.

CC 9.2: Practical

Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Soil organic matter in different soil samples by titration method
2. pH and rapid field tests of soils for carbonates, chlorides, nitrates, sulphates, organic matter
and base deficiency.
3. Determination of dissolved oxygen of water samples from polluted and unpollut ed sources.
4. Study of biotic interactions of the following: Stem parasite ( Cuscuta ), Root parasite

(Orobanche ) Epiphytes, Predation (Insectivorous plants).

Reference Books
1. Kochhar, S.L. (2012). Economic Botany in Tropics, MacMillan & Co. New Delhi, India.
2. Wickens, G.E. (2001). Economic Botany: Principles & Practices. Kluwer Academic Publishers, The
Netherlands.
3. Chrispeels, M.J. and Sadava, D.E. (2003). Plants, Genes and Agriculture. Jones & Bartlett
Publishers.
4. Vasudevan, N. (2006). Essentials of Environmen tal Science. Narosa Publishing House, New Delhi.
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5. Singh, J. S., Singh, S.P. and Gupta, S. (2006). Ecology, Environment and Resource Conservation.
Anamaya Publications, New Delhi.
7. Rogers, P.P., Jalal, K.F. and Boyd, J.A. (2008). An Introduction to Sustainabl e Development.
Prentice Hall of India Private Limited, New Delhi.
Vasudevan, N. (2006). Essentials of Environmental Science. Narosa Publishing House,New Delhi.
9. Singh, J. S., Singh, S.P. and Gupta, S. (2006). Ecology, Environment and Resource Conservation.
Anamaya Publications, New Delhi.
10. Rogers, P.P., Jalal, K.F. and Boyd, J.A. (2008). An Introduction to Sustainable Development.
Prentice Hall of India Private Limited, New Delhi.
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CC10.1: PLANT PHYSIOLOGY AND BIOCHEMISTRY

Contact Hour Per Week 4

Credits 4

Examination duration : 3 Hours

Maximum marks :75 (Terminal - 60, Sessional - 15)

Unit1:
Nutrient Uptake: Soil as a nutrient reservoir, transport of ions across cell membrane, passive
absorption, electrochemical gradient, facilitated diffusion, active absorption, role of ATP, carrier
systems,proton ATPase pump and ion flux, uniport, co -transport, symport, antiport.
Plant growth regulators: Discovery, chemical nature (basic structure), bioassay and
physiological roles of Auxin, Gibberellins, Cytokinin, Abscisic acid, Ethylene.Brassinosteroids and
Jasmonic acid.

Unit 2 :
Physiology of flowering: Photoperiodism, flowering stimulus, florigen concept, vernalization,
seed dormancy.
Phytochrome: Discovery, chemical nature, role of phytochrome in photomorphog enesis, low
energy responses (LER) and high irradiance responses (HIR), mode of action.

Unit 3:
Concept of metabolism: Introduction, anabolic and catabolic pathways, regulation of metabolism,
role of regulatory enzymes (allosteric, covalent modulation an d Isozymes). Carbohydrate
metabolism: Synthesis and catabolism of sucrose and starch.
Carbon assimilation: Historical background, photosynthetic pigments, role of photosynthetic
pigments (chlorophylls and accessory pigments), antenna molecules and reactio n centres,
photochemical reactions, photosynthetic electron transport, PSI, PSIl, Q cycle, CO > reduction,
photorespiration, C4pathways; Crassulacean acid metabolism; Factors affecting CO » reduction.

Unit 4 :
Lipid metabolism: Synthesis and breakdown of tr i gl ycer iodidgagon, glgoxylate cycle,
gluconeogenesis and its role in mobilisation of | ipids
Nitrogen metabolism: Nitrate assimilation, biological nitrogen fixation (examples of legumes and

non -legumes);  Physiology and biochemistry of nitrogen fixation; Ammonia assimilation and
transamination.
Mechanisms of signal transduction: Calcium, phospholipids, cGMP, NO.

CC 10.2: Practical

Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Determination of osmotic potential of plant cell sap by plasmolytic method.
2. Study of the effect of various environmental factors on transpiration in an excised twig/leaf.
3. Demonstrate the activity of catalase and study the effect of pH and enzyme concentration.
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4. Demonstrate activity of Urease and Peroxidase.
5. To study the phenomenon of seed germination (effect of light).
6. To study the Induction of Amylase activity in germinating barley grains.
7. Demonstration of absorption spectr um of photosynthetic pigments.
Reference Books :
1. Hopkins, W.G. and Huner, A. (2008). Introduction to Plant Physiology. John Wiley and Sons.
U.S.A. 4th edition.
2. Taiz, L., Zeiger, E.  (2015). Plant Physiology and Development.Sinauer Associates Inc. USA.
6th edition.
3. Bajracharya D. (1999). Experiments in Plant Physiology -A Laboratory Manual. Narosa

Publishing House, New Delhi.

CC11.1: PLANT BREEDING AND BIOSTATISTICS

Contact Hour PerW eek : 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75(Terminal - 60, Sessional - 15)

Unit 1 :Methods of crop improvement: Introduction: Centres of origin and domestication of crop
plants, plant genetic resources; Acclimatization; Selection methods: For self pollinated, cross

pollinated and vegetatively propagated plants; Hybridization.

Unit 2 :Quantitative inheritance and crop improvement: Quantitativeinheritance conceptsConcept.
Genetic basis of inbreeding depression and heterosis; Applications.Role of mutations; Polyploidy as
methods of crop improvement.

Unit -3 Measures of central tendency - mean, median, mode, geometric mean - merits & demerits.
Measures of dispersion - range, standard deviation, mean deviation, quartile deviation - merits and
demerits; Co - efficient of variations.

Unit -4 Statistical inference - hypothesis - simple hypothesis - student 't' test -chi square test.

CC 11.2: Practical

Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Emasculation technique.
2. Selfing and cross hybridization process.
3. Pollen maturity test.
4. Calculation of mean, standard deviation and standard error.
5. Calculation of correlation coefficient values and finding out the probability.
6. Calculation of O6F6 valwue and finding out the probahb
7. T-test and Chi square test.

8. Regression analysis.
Reference Books :

1. Singh, B.D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7th edition.

2. Chaudhari, H.K.  (1984). Elementary Principles of Plant Breeding. Oxford i IBH. 2ndedition.
3. The Principles of scientific research, Freedman, P. New York, Pergamon Press.

4. Statistics for Biologists, Campbell, R.C., 1998.Cambridge University Press.
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CC12.1 PLANT MOLECULAR BIO LOGY

Contact Hour Per Week 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75(Terminal - 60, Sessional -15)

Unit -1
Nucleic acids: Carriers of genetic information: Historical perspective;DNA as the carrier of
genetic i nf or mat iHershey (&GChask,Avery, MMEleqod & McCarty, Fraenkel -Conr at 6s
experiment. The Structures of DNA and RNA / Genetic Material.

Unit 2 :The Nucleosome -Chromatin structure -Euchromatin, Heterochromatin -Constitutive and
Facultative  heterochromatin. T he replication of DNA: Chemistry of DNA  synthesis
(Kornbergbsdi scovery) ;i b@iecdaienalaémi p-cdnsewatiye kanel semidiscontinuous
replication, RNA priming.

Unit 3 :Central dogma and genetic code: Key experiments establishing  -TheCentral Dogma (Adaptor

hypot hesis and discovery of mRNAtemplate),Genetic code (deciphering &  salient
features )Mechanism of Transcription: Transcription in prokaryotes; Transcriptionin eukaryotes.

Unit 4 :Translation (Prokaryotes and eukaryotes): Varioussteps in protein synthesis, prot eins
involved in initiation, elongation andtermination of polypeptides. Regulation of transcription
in prokaryotes and eukaryotes: Principles oftranscriptional regulation; Prokaryotes: Regulation of
lactose metabolismand tryptophan synthesis in E.coli. Eukaryotes: transcription factors, heatshock
proteins.

CC 12.2: Practical

Contact Hour Per Week 2
Examination duration . 3 Hours
Maximum marks . 25(Exp. 15, Viva -5, Record -5)
1. Preparation of LB medium and raising E.Coli.
2. Isolation of genomic DNA from E.Coli/ Plant Tissues.
3. DNA isolation and RNA estimation by orcinol method.
4. DNA estimation by diphenylamine reagent/UV Spectrophotometry.
5. Study of DNA replication mechanisms through photographs (Rolling circle, Thetareplication and

semi -discontinuous replic  ation).
Study of structures of prokaryotic RNA polymerase and eukaryotic RNA polymerase Il through
photographs.
7. Native and SDS gel electrophoresis of proteins.
8. Agarose gel electrophoresis of DNA.
Reference Books :
1. Glick, B. R., Pasternak, J.J. (2003). Molecular Biotechnology - Principles and Applications of
recombinant DNA. ASM Press, Washington.
2. Cooper, G.M. and Hausman, R.E. 2009 The Cell: A Molecular Approach. 5th edition. ASM Press &
3. Sunderland, Washington, D.C.; Sinauer Associates, MA.
4. Watson J.D., Baker, T.A,, Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Molecular Biology of
the Gene, Pearson Benjamin Cummings, CSHL Press, New York, U.S.A. 6th edition.
5. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons Inc.,
U.S.A.5 ™ edition.
6. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin Cummings.
U.S.A. 9th edition.
Russell, P. J. (2010). iGenetics - A Molecular Approach. Benjamin Cummings, U.S.A. 3rd edition.
8. Griffiths, AJ.F., Wessler, S. R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic
Analysis. W. H. Freeman and Co., U.S.A. 10th edition.

»
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Semester VIII

CC13.1 PLANT GENETICS

Contact Hour Per Week 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional - 15)

Unit -1:Mendelian genetics and its extension Mendelism: History; Principles of inheritance;
Chromosome theory of inheritance; Autosomes and sex chromosomes; Probability and pedigree
analysis; Incomplete dominance and codomin ance; Multiple alleles, Lethal alleles.

Unit -2:Extrachromosomal Inheritance: Chl oropl ast mutati on: Variegati on
Mitochondrial mutations in yeast;Maternal effects -shell coiling in snail; Infective heredity - Kappa
particles in Paramecium.

Unit -3:Linkage, crossing over and chromosome mapping: Linkage and crossing over -Cytological

basis of crossing over; Recombination frequency, two factor and three factor crosses; Interference and

coincidence; Numericals based on gene mapping; S ex Linkage.

Unit -4:Variation in chromosome number and structure: Deletion, Duplication, Inversion,

Translocation, Position effect, Euploidy and Aneuploidy

CC 13.2: Practical

Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Mitosis and Meiosis through temporary squash preparation (Onion, Maize, Rheo, Vicia, Cicer,
Trigonella).
2. Mendel 6s | aws through seed ratios. Laborsguaery exerc
3. analysis.
4, Chromosome mapping using test cross data.
5. Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3, 15:1,
12:3:1, 9:3:4).
6. Blood Typing: ABO groups & Rh factor.
7 Study of aneupl oidy: Downds, Kl'inefelterés and Turn
8. Photographs/Permanent Slides sh owing Translocation Ring, Laggards and InversionBridge.

Reference Books :
1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (1991). Principles of Genetics, John Wiley &
sons, India. 8th edition.
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CC-14.1 PLANT BIOTECHNOLOGY

Contact Hour Per Week 4

Credits 4

Examination duration : 3 Hours

Maximum marks . 75 (Terminal - 60, Sessional -15)

Unit -1
Plant Tissue Culture : Introduction to Biotechnology T Plant Tissue Culture T History, Principle
Totipotency, differentiation, dedifferentiation, dedifferentiatio n. Facilities of Tissue culture
laboratory, M.S Media, Preparation, Sterilization techniques, Preparation of Explants,.Types of
culture T Meristem, Organ; Callus and Cell suspension culture; Protoplast Isolation and culture
somatic hybridization and its si gnificance; Somatic embryogenesis and synthetic seeds.
Unit -2:Techniques of Tissue Culture : Haploid production 7 Anther and pollen culture, its
significance;Embryo culture and Embryo rescue Micropropagation T Multiple shoot culture and large
scale propagation of crop plants, Somaclonal variation I Disease free plants; Production of

secondary metabolites in Bioreactors.Application of tissue culture in Biodiversity and conservation

Unit - 3:Gene transfer methods in plants:
Direct methods of gene trans fer T Biolistics, Lipofection, Electroporation,
Microinjection T Advantages and disadvantages

Vector mediated gene transfer -Agrobacterium  mediated gene transfer T T DNA, Ti plasmid and Ri
plasmid derived vector systems
Process of transfer - Bacterial colon ization, Induction of virulence, generation of TDNA transfer

complex, T -DNA transfer, Integration of TDNA into plant genome

Unit -4:Agricultural Biotechnology :, Application of transgenic plants Bt cotton, Golden rice;
Herbicikde resistant plants and Biosafety concern

Environmental  Biotechnology: Biodiversity —and conservation; Waste managementand
Bioremediation

Food biotechnology i SCP, Improved food and food products, edible vaccination.

CC 14.2: Practical

Contact Hour Per Week 2
Examination duration : 3 Hours
Maximum marks . 25 (Exp. 15, Viva -5, Record -5)
1. Preparation of MS medium.
2. Demonstration of  in vitro sterilization and inoculation methods using leaf and nodal explants
of, Datura , Brassica, Carrot, Mung bean, Trigonela etc.
3. Study of anther, embryo and endosperm culture, micropropagation, somatic embryogenesis

& artificial seeds through photographs.

4. Isola tion of protoplasts.

5. Study of steps of genetic engineering for production of Bt cotton, Golden rice, Flavr Savr
6. Tomato through photographs.

7. Isolation of plasmid DNA.

8. Demonstration of the technique of organ culture

9. DNA isolation

10. Demonstration of preparation of synthetic seeds

11. Visit to a leading biotechnology institute locally I submission of report.
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Books:

Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and Practice.
Elsevier ScienceAmsterdam. The Netherlands.

Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms. Vikas
Publication HousePuvt. Ltd., New Delhi. 5th edition.

Chawla, H.S. (2010). Introduction to Plant Biotechnology.Oxford & IBH Publishing Co.Pvt.
Ltd., NewDelhi.

Brown TA (2006) Gene cloning and DNA anlaysis; Blackwell scientific publishers

Dubey RC Introduction to Plant Biotechnology; S Chand & Co

Purohit SS (2003) Agricultural Biotechnology, Agrobios (India)

Dovstekel (2005) Microarray Bioinformatics; Cambridge University press

Razdan MK (19 95) Introduction to Plant Tissue Culture. Oxford & IBHpublishing Co. Pvt. Ltd.
Lewin B (2004) Genes VIIl. Oxford University Press

DSE II: PROJECT CUM SEMINAR

Contact Hours per Week : 4
Credit 4
Maximum Marks : 100

Identification Review of Methodology Analysis Findings Viva - Total

of problem literature voice

10 10 15 15 20 30 100
Internal Internal and
External
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Sem - AECC CC (Hons) GE-1" GE-1l * DSE SEC Education CBC*
ester Chemistry Mathematics Physics
[ AECC-1 CC-1 (Th+Pr) GE-1 (Th+Pr) GE-1 PE-1
Communicative (Th+Pr) EPC-1
English
I CC-2 (Th+Pr) GE-2(Th+Pr), GE-2 SEC PE-2
(Th+Pr) (Th+Pr) CPs-1
1] AECC-2 CC-3 (Th+Pr) GE-3(Th+Pr), GE-3 PE-3
(Environmental (Th+Pr) PE-4
Studies)
v CC-4 (Th+Pr) GE-4(Th+Pr), GE-4 DSE -1 PE-5
(Th+Pr) (Th+Pr) PE-6
v CC-5 (Th+Pr) CPS2-1
CC-6 (Th+Pr) CPS3-1
CC-7 (Th+Pr) EPC-2
CC-8 (Th+Pr)
VI CC-9 (Th+Pr) CPS2-2, CBC
CC-10 (Th+Pr) CPS3-2,
CC-11(Th+P 1) FE-1
CC-12(Th+Pr)
Vi PE-7, EPC-3
EPC-4, FE-2
VI CC-13 (Th+Pr) DSE-II PE-8, EPC-
CC-14(Th+Pr) (Project) 5, EPC-6,
EPC-7, FE-3

"GE (Mathematics) is equivalent to CC (Mathematics)

"GE (Physics) is equivalent to

CC (Physics)
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CHEMISTRY
SCHEME OF EXAMINATION
Semester |:
GE/CC 1.1 (Inorganic and Organic chemistry) (Termin al-60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit1: Inorganic (a) Atomic structure
(b) Periodicity of element
Unit 2; Inorganic Chemical Bonding -1 and Molecular shape
Unit 3: Organic a) Introduction to organic chemistry & Basics of OrganicReactions
b) Aliphatic hydrocarbons
Unit 4: Organic Stereoisomerism
GE/CC 1.2: Practica I 25 marks
Semester II:
GE/CC 2.1 (Organic and Physical Chemistry) (Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Organic Aromatic hydrocarbons and reactions of Benzene
deriv atives
Unit 2: Organic a) Alkyl and Aryl halides
b) Alcohols, Phenols
Unit 3: Physical Gaseous State of Matter
Unit 4: Physical Chemical and ionic equilibrium
GE/CC 2.2: Practical 25 marks
SEC 1: Soil Chemistry (Termina I-40, Sessional -10) 50 marks
Credits -4 (Theory -02, Practical -02)
Unit 1: Chemical Properties of soll
Unit 2: Mineral nutrition of crops
SEC 2: Practical 50 marks
Semester Il
GE/ CC 3.1 (Inorganic and Physical Chemistry) (Te rminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Inorganic a) General principles of Metallurgy
b) Chemistry of s and p block elements
Unit 2: Inorganic Chemistry of transition metals -1
Unit 3: Physical First law of thermodynamics and thermochemistry
Unit 4: Physical (a) Colligative propereties of dilute solutions
(b) Conductance -l
GE/ CC 3.2: Practical 25 marks
Semester |V:
GE/CC 4.1 (Inorganic, Organic and Physical Chemistry)
(Terminal -60, Sessional -15) 75 marks

Unit 1:

Inorganic

Credits -6:(Theory -04, Practical -02)
Coordination Chemistry
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Unit 2: Organic Aldehydes and Ketones (Aliphatic and Aromatic)
Unit 3: Organic (a) Carboxylic acids  and their derivatives
(b) Alicyclic compounds
Unit 4: Physical Chemical kinetics -1
GE/CC 4.2: Practical 25 marks
(Opt. any one)
DSE-I(Choice -1) 1.1.1: Green Chemistry (Termina [-60, Sessional -15) 75 marks
Credits -6: (Theory -04, Practical -02)
Unit 1: (a) Introduction to green chemistry
(b) Future Trends in Green Chemistry
Unit 2: Principles of Green Chemistry and Designing a Chemical synthesis
Unit 3 Examples of Green Synthesis/ Reactions -1
Unit4 Examples of Green Synthesis/ Reactions -1l
DSE-1.1.2: Practical 25 marks
DSE-I1(Choice -2)1 .2.1: Polymer Chemistry (Termina 1-60, Sessional -15) 75 marks
Credits -6: (Theory -04, Practical -02)
Unit 1: Nature and Structure
Unit 2: (a) Properties of polymers
(b) Kinetics of polymerisation
Unit 3 Polymer solution
Unit 4 (a) Crystallisation and crystallinity
(b) Glass transition Temperature
DSE -1.2.2: Practical 25 marks
Semester V:
CC 5.1 (Inorganic Chemistry)  (Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Compounds of s -p block elements
Unit 2: Chemical bonding -1l (MOT, VBT, Metallic bonding)
Unit 3: Chemistry of transition Metals -1l
Unit 4: (a) Chemistry of Lanthanides and Actinides
(b) Nobel gas
CC 5.2 : Practical 25 marks
CC 6.1: (Analytical and Physical  Chemistry) (Term inal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit1 : Analytical Principles Molecular Spectroscopy -1
Unit 2: Analytical Application of Organic spectroscopy -1
Unit 3 : Physical (a) Second law of Thermodynamics
(b) Syst ems of Variable composition
Unit 4: Physical Chemical Kinetics -1l
CC 6.2 : Practical 25 marks
CC 7.1: (Organic Chemistry) (Terminal -60, Sessional -15) 75 marks

Unit 1:
Unit 2:

Unit 3:

Unit 4:
CC 7.2 : Practical

Credits -6 (Theory -04, Practical -02)
Types of Organic Reactions
(a) Active methylene compounds, dithianes and enamines
(b) Sulfur containing compounds
(a) Nitrogen containing functional groups
(b) Diazonium salts
Carbohydrates

25 mark s
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CC 8.1: (Inorganic, Organic and Physical Chemistry)

(Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Inorganic Nuclear Chemistry
Unit 2: Organic Heterocyclic Compounds
Unit 3: Organic Polynuclear Aromatic  Hydrocarbons
Unit 4: Physical Catalysis
CC 8.2: Practical 25 marks
Semester VI:
CC 9.1 (Inorganic Chemistry) (Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Magnetic properties and electronic spectra of transition
Metal complexes
Unit 2: Bioinorganic chemistry
Unit 3: Organometallic Compounds
Unit 4: Thermodynamics and Kinetic aspects of metal complexes
CC 9.2: Practical 25 marks
CC 10.1 (Organic Chemistry) (Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Amino acids and Proteins
Unit 2: Synthetic dyes
Unit 3: Pharmaceutical compounds
Unit 4: Alkaloids and Terpenes
CC 10.2: Practical 25 marks
CC 11.1 (Physical Chemistry) (Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Conductance -1I
Unit 2: Electrochemistry -1
Unit 3: Electrochemistry -l
Unit 4: Phase Equilibrium
CC 11.2 : Practical 25 marks
CC 12.1 (Analytical and Physical Chemistry) ( Terminal -60, Sessional 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Analytical Principles Molecular Spectroscopy -l
Unit 2: Analytical Application of Organic spectroscopy |
Unit 3: Physical (a) Liquid State of Matter
(b) Third Law of Thermodynamic
Unit 4: Physical a) Quantum Chemistry
b) Photochemistry
CC 12.2: Practical 25 marks
CBC: Chemistry and our life 100 marks
Unit 1: Food Chemistry (Water, Beverage, Kitchen, Fire chemistry)
Unit 2: Chemistry in day -to-day life (Tooth paste, soap, cosmetics)

Unit 3: Chemistry in Health and Disease
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Unit 4: (a) Plastics and polymers
(b) Fuel Chemistry (Battery and Petrochemicals)

Semester VIII:

CC 13.1 (Analytical, Inorganic and Organic chemistry)

(Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Analytical Chromatography
Unit 2: Inorganic (a) Inorganic Polymers
(b)Non -aqueous solvents
Unit 3: Organic (a) Lipids, fats, oils and detergents
(b) Nucleic acids
Unit 4: Organic (a) Enzymes
(b) Concept of energy in Biosystems
CC 13.2: Practical 25 marks
CC 14.1 (Inorganic, Organic and Physical Chemistry)
(Terminal -60, Sessional -15) 75 marks
Credits -6 (Theory -04, Practical -02)
Unit 1: Inorganic (a) Organometallic compounds -1l
(b)Catalysis by Organometallic Compounds
Unit 2: Organic (a) Organic Polymers
(b) Petroleum and Petrochemicals
Unit 3: Physical Solid State of Matter
Unit 4: Physical Colloids and Surface chemistry
CC14.2 : Practical 25 marks
DSE-Il:P ROJECT (Cr-4) 100 marks
Identification Review of Methodology Analysis Findings Viva - Total
of problem literature voice
10 10 15 15 20 30 100
Internal Internal and
External
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General Objectives (Theory)
The objective of the syllabus is to enable the students to
i Understand the quantum chemistry, structure of atom, concept of orbitals, explain different
types of chemical bonds and predict/explain the geometry of molecules.

1 Understand the synthesis, structure/bonding, reactions and mechanism for differe nt classes
of organiccompounds 3

i Know Chemistry of the elements belonging to different blocks in periodic table.

1 Understand Chemical and ionic equilibria.

i Understand metallurgy and processes involved in extraction of metals from their ores.

i Understand the laws of thermodynamics and thermochemistry.

i Describe Properties of solution and colligative properties

i Know Coordinationchemistry, kinetics and stability of transition metal complexes.

i lllustrate  Principles and applications of UV  -VIS, IR, NMR and mass sp ectroscopy and
elucidate the explain structure of organic compounds based on these data.

i Understand Nuclear chemistry and various internuclear processes.

i Explain Bioinorganic chemistry and role of metals in biological processes and the role of
enzymes in biochemistry.

i Describe Electrochemical processes.

i Explaing Different states of matter, phases and theirequilibria, different surface phenomena

1 Understand Laws of photochemistry and application.

i Understand the chemistry of inorganic and organic polymer.

i Conduct Separation of mixture of organic compounds using different chromatographic
techniques.

i Identify the cation and anions present in a salt mixture.

i Calibrate different apparatus in laboratory and prepare different standard solutions.

i Preparar e, separate /extract, ldentify, analyze and estimate different inorganic and organic
compounds.

1 Perform estimations of different chemical entities in solution.

i Measure different physical parameter of a system like surface tension, viscosity, pH etc.

i Study kinetics of  different chemical reactions

i Develop skills in conductometry, potentiometry, polarimetry and colorimetry

45



46

CHEMISTRY
Semester - |
GE/CC 1.1: Inorganic and Organic Chemlstry
Contact Hour per Week 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1: (a) Atomic Structure
Recapitul ation of Bohrodés Theory, Sommefel dbds model, wa
Hei senber gds uncertainity principle, probability and
equation.Significance of Y and YZ2.Quantum numbers, probability distribution curves.Shapes of s, p,
d, f orbitals, Hundbés rule of maxi mum mul tiplicity r.
exclusion principle, Aufbau principle, electronic configuration of atoms.
(b) Periodicity of Elements: s, p, d, f block el ements, the long form of periodic table. Detailed
discussion of the following properties of the elements, with reference to s & p -block. (a) Effective

nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear charge in
periodic table. (b) Atomic radii (van der Waals) (c) lonic and crystal radii. (d) Covalent radii
(octahedral and tetrahedral) (e) lonization enthalpy, Successive ionization enthalpies and factors
affecting ionization energy. Applications of ionization enthalp y. (f) Electron gain enthalpy, trends of
el ectron gain ent hal py. (g) El ectronegati-Rathowd .
electronegativity scales. Variation of electronegativity with bond order, partial charge,
hybridization, group electronegativity.
Unit 2: Chemical bonding -1 and Molecular shape
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.
State ment of Born -Landé equation for calculation of lattice energy, Born -Haber cycle and its
applications, pol ari zing power and pol ari zability. F
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 theory and hybridization with suitable examples of linear, trigonal planar, square planar,
tetrahedral, trigonal bipyramidal and octahedral arrangements.

Conce pt of resonance and resonating structures in various inorganic and organic compounds.

MO Approach: Rules for the LCAO method, bonding and antibonding MOs and their characteristics

for s-s, s-p and p -p combinations of atomic orbitals, nonbonding combinatio n of orbitals, MO
treatment of homonuclear diatomic molecules of 1st and 2nd periods (excluding the idea of s -p
mixing). Comparison of VB and MO approaches.
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Unit 3: @) Introduction to organic chemistry and Basics of organic reactions
() Classification, IUPAC nomenclature of organic compounds. (i) Electronic Displacements:
Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and their applications;
Dipole moment; Organic acids and bases; their relative strength.

Homolytic and Het erolytic fission with suitable examples.Curly arrow rules, formal charges;
Electrophiles and Nucleophiles; Nucleophlicity and basicity; Types, shape and their relative stability
of Carbocations, Carbanions, Free radicals and Carbenes.

b) Aliphatic Hydroc arbons
Orbital representation of methane, ethe ne, ethyne.

Alkanes: (Upto 5 Carbons). Met hods Preparation: WurHoarser eac

synthesis, from Grignard reagent. Reactions: Free radical Substitution: Halogenation.

Alkenes:  (Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alcohols and

dehydrohalogenation of alkyl hal i des ( Sayt ze falkénes (Pamid eadtalytic ci s

hydrogenation) and  Trans alkenes (Birch reduction). Reactions: cis -addition (alk. KMNO 4)

and trans -addi ti on (bromine), Addition of -MBX kOMail Kowr

addition), Hydration, Ozonolysis, oxymecuration -demercuration, Hydroboration - oxidation.

Alkynes: (Upto 5 Carbons) Preparation: Acetylene from CaC » and conversion into hi  gher alkynes;
by dehalogenation of tetra halides and dehydrohalogenation of vicinal -dihalides.

Reactions:  formation of metal acetylides, addition of bromine and alkaline KMnO 4, 0zonolysis and
oxidation with hot alk. KMnO 4. Hydration to form carbonyl comp ounds, alkylation of
terminal alkynes.

Unit 4: Stereoisomerism
Concept of i somerism, Types of isomerism.

a)Geometrical Isomerism - determination of configuration of geometric isomers, cis -trans,
sequence rules and E & Z system of nomenclature, geometric isomerism in oximes and alicyclic
compounds.

b)Optical isomerism -elements of symmetry, molecular chirality, writing the Fischer projection
and flying wedge formulae.lllustration of inter -conversion of one type of structural
representation into another typ e of formulae.Enantiomers,dia -stereomers, stereogenic centre,
optical activity, properties of enantiomers, optical purity, chiral and achiral molecules with two
stereogenic centres,threo and eryt hro designation, meso compounds, inversion, retention and
rac emization , Resolution of enantiomers by salt forming method.

Relative and absolute configuration, D, L and R, S systems of nomenclature.

c)Conformational isomerism -conformational analysis of ethane and n -butane:conformations of
cyclohexane, axial and eq  uatorial bonds.Newman Projection and Sawhorse projection. Difference
between configuration and conformation.
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GE/CC 1.2: Practical

Conctact Hours Per Week 2

Examination Duration 3 Hours

Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
Inorganic  Chemistry:

Qualitative analysis of inorganic salt mixture containing 4 radicals (only colourless salts in absence
of interfering ions).
Semester |l

GE/CC 2.1: Organic and Physical Chemistry
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1: Aromatic hydrocarbons and reactions of benzene derivatives
Aromatic hydrocarbon . Structure of benzene, kekule structure, resonance structure, resonance
energy calculation an d molecular orbital structure. C-C bond length of benzene and
stability.Aromaticity, Huckel rule, Aromatic ions, antiaromaticity and non aromaticity.Aromatic
electrophilic substitution, mechanism, role of sigma and pi complexes, energy profile diagram,
mechani sm of nitration, hal ogenati ons, sul phonati on,
Substitution of mono substituted benzenes, activating and deactivating substituents, directive
effects of the groups and its theory, ortho -para ratio, substitution  of disubstituted benzene.

Unit 2. (a) Alkyl and Aryl Halides - Nomenclature and classes of alkyl and aryl halides, methods of
preparation and chemical reactions (substitution, elimination and miscellaneous reactions).
b) Alcohols and Phenols:
Alcohols:  Classification, Monohydric alcohols ~ -nomenclature, methods of formation by reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding, acidic nature, reactions of
alcohols. Dihydric alcohols -nomenclatu re, methods of formation, chemical r eactions of vicinal
glycols, oxidation cleavage, (lead acaetate, and periodic acid). Trihydric alcohols -nomenclature and
methods of formation, chemical reactions of glycerol.

Phenols:  Nomenclature, structure and bonding, preparation of phenols. Physical p roperties and
acidic character. Efect of substituents on acidity, comparision of acidic strengths of alcohols and

phenols. Resonance stabilization of phenoxide ion. Reactions of phenol -Electrophilic aromatic
substitutuion, acylation and carboxylation. Mechanism of Claisen rearrangement, Gatterman
synthesis. Hauben -Hoesch reaction. Lederer Manasse reaction, Reimer - Tiemann reaction.
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Unit3: Gaseous State of Matter:
Kinetic molecular theory, derivation of kinetic gas equation, deduction of gas laws from kinetic gas
equation, gas constant. Behavior of real gases, van der Wall equation of state. Qualitative
di scussion of Maxwel |l 6s distribution of mol ecul ar vel
Molecular velocities -root mean square, average, most pr obable velocities (derivations excluded).
Liquefaction of gases and critical phenomena, Laws of corresponding state, collision number,
collision diameter, mean free path.

Unit4: Chemical and lonic equilibria
Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical
equilibrium. Distincti dhe-Bhatvekeneyg&sapdi §Gi pl e. Rel ati |
and Kx for reactions involving ideal gases. Strong, moderate and weak electrolytes, degree of
ionization, fa ctors 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. Buff er solutions.  Solubility and
solubility product of sparingly soluble salts T applications of solubility product principle. Acid -Base
indicator.

GE/CC 2.2: Practical

Conctact Hours Per Week : 2

Examination Duration : 3 Hours

Maximum Marks : 25 ( Expt -15, Viva-5, Record -5)

Inorganic Chemistry:
Qualitative analysis of Inorganic Salt mixtures (four radicals, coloured salts), including interfereing
cations and anions and insoluble inorganic salts.

SEC 1: SOIL CHEMISTRY

Contact Hour per Week : 2

Credits : 2

Terminal Examination duration : 2 hours

Maximum Marks : 50 (Terminal -40, Sessional -10)

Unit 1:Introduction to Soil science : Components of Soil, Soil Profile, Soil Physical properties, Soil

Texture, Textural classes, particle size analysis, soil structure, classification, soil aggregates, significance,

bulk density and particle density of soils and porosity, their significance and manipulation, soil compaction,

soil color, elementary knowledge of soil classification of India, retention and potentials, soil moisture

constants, soil colloids, properties, types and significance, adsorption of ions, ion exchange, CEC & AEC,

factors i nfl uencing ion exchange and itds significance. Soil
Humus, fractionations of organic matter, carbon cycle, C:N ratio.

Unit 2:  Soil Chemistry, Soil fertility, nutrient management : Soil as a source of plant nutrients,
essential and beneficial elements, criteria of essentiality, forms of nutrients in soil, problem soils i
Acid, salt affected and calcareous soils, characteristics, nutrient availabilities, reclamation T
mechanical, ch emical and biological methods. Fertilizers and insecticides and their effect on soil
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water and air, soil fertility 1 different approaches for soil fertility evaluation. Methods of soil testing

T chemical methods, critical levels of different nutrients in s oil.

SEC 2 : Soil Chemistry

Practicals
Contact Hours Per Week 2
Credit 2
Examination Duration : 3 Hours
Maximum Marks ;50 (Expt -25, Viva -15, Record -10)
1. Collection and processing of soil for analysis.
2. Soil texture and mechanical analysis.
3. Determination of bulk denisity and particle density, water holding capacity.
4. Estimation of available N, P, K, S and Zn in soils, Determination of organic carbon, pH and

EC (Soluble cations and anions in soil water ex tracts).

Reference Books :
1. Text Book of Soil Science - Biswas T.D and Mukherjee. S.K. Tata McGrawHill Pubilshing company,

New Delhi.
2. The nature and propoperties of soil T N. C. Brady & Ray R. Well.
Soil and soil fertility 7 C.M. Thomson & F.R. Troesh.
4. Fundamentals of soil science - Indian Society of soil science, New Delhi.

Semester Il
GE/CC3.1: Inorganic and Physical Chemistry
Contact Hour per Week : 4
Credits 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1:

a) General principles of Metallurgy . 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 purif ication of metals (Al, Pb, Ti, Fe,
Cu, Ni, Zn): electrolytic, oxidative refining, Kroll process, Parting process, van Arkel -de Boer

process and Mondébés process.
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Unit 2:

Unit 3:

Unit 4:
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b) Chemistry of s- and p-Block Elements
Allotropy in C, S, and P, and catenation.Oxidation states with reference to elements in
unusual and rare oxidation states (like carbides and nitrides), and their relative stability
inert pair effect, diagonal relationship and anomalous behaviour of first member of each
group.
Chemistry of Transiti on metals -1
General group trends with special reference to electronic configuration, colour, variable valency,
magnetic and catalytic properties, ability to form complexes. Stability of various oxidation states
and e.m.f. (Latimer & Frost -Ebsworth diagram s).Difference between the first, second and third
transition series.

First law of Thermodynamics

Definition of thermodynamic terms: system, surrounding etc. Types of systems, intensive and
extensive properties. State and path functions and their differentials. Thermodynamic
process.Concept of heat and work.

First law of Thermodynamic: Statement, definition of internal energy and enthalpy.Heat capacity,
heat capacity at constant volume and pressure and their relationship. Calculation of w, q, dU & dH
for the expansion of ideal gases under isothermal and adiabatic conditions for reversible process.

Thermochemistry:  Standard state, standard enthalpy of formation -Hessbs | aw of heat
and its applications, Heat of reaction at constant pressu re and at constant volume. Enthalpy of
neutralization, Bond dissociation energy and its calculation from thermo -chemical date,
temperature dependence of enthalpy, Kirchhoffds equation.
a) Colligative properties

Dilute solutions; lowering of vapour pressur e, Raoul t 6s and He |

applications. Excess thermodynamic functions. Thermodynamic derivation using chemical
potential to derive relations between the four colligative properties [(i) relative lowering of
vapour pressure, (ii) elevation of boiling point, (iii) Depression of freezing point, (iv) osmotic
pressure] and amount of solute. Applications in calculating molar masses of normal,
dissociated and associated solutes in s olution.

b) Conductance -1
Arrhenius theory of elect  rolytic dissociation. ~ Conductivity, equivalent and molar conductivity
and their variation with dilution for weak and strong electrolytes. Molar conductivity at
infinite dilution. Kohlrausch law of independent migration of ions. Applications of

conductance measurement: (i) degree of dissociation of weak electrolytes, (ii) ionic product
of water (iii) solubility and solubility product of sparingly soluble salts, (iv) conductometric
titrations, and (v) hydrolysis constants of salts.
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GE/CC 3.2: Practical

Conctact Hours Per Week : 2
Examination Duration : 3 Hours
Maximum Marks : 25 (Expt -15, Viva -5, Record -5)
Objectives
On completion of course, students will be able to
1. Calibrate fractional weights, pipettes,
2. Prepare standard solution
3. To estimate various metal in their sample solutions
Inorganic Chemistry:
1. Preparation of solution in ppm by dilution
2. Preparation of standard solution of solid and liquid compounds and dilution of 0.1 M to
0.001 M
3. Determination of alkali content of antacid tablets using HCI
4. Estimation of calcium content in chalk as calcium oxalate by permanganometry
5. Estimation of hardness of water by EDTA/Mg #* estimation by EDTA
6. Estimation of ferrous and ferric by dichromate method

Semester [V
GE/CC 4.1: Inorganic, Organic and  Physical Chemistry
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit1 : Coordination Chemistry:
Werner 6s theory, Il UPAC nomencl at ur e isanferisnt m ocooddinatiant i o n
compounds. Stereochemistry of complexes with 4 and 6 coordination numbers. Valence bond

theory (inner and outer orbital complexes), electroneutrality principle and back bonding. Crystal

field theory (CFSE)in weak and strong fields, pairing energies, factors affecting the magnitude of
10 Dqg in Octahedral and tetrahedral complexes, tetragonal distortions from octahedral geometry
Jahn-Teller theorem, square planar geometry. Qualitative aspect of Ligand field and MO Theory.

Un it 2:Aldehydes and Ketones (Aliphatic and Aromatic):
Structure, reactivity and preparation;

Nucleophilic additions, Nucleophilic addition -elimination reactions with ammonia derivatives with
mechanism; Mechanisms of Aldol and Benzoin condensation, Knoeven agel condensation, Claisan -
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Schmidt, Perkin, Cannizzaro and Wittig reaction,Benzil -Benzilic aci d rearrangements, haloform
reaction , substitution reactions, oxidations and reductions (Clemmensen, Wolff -Kishner);
Addition reactions of unsaturated carbonyl compounds: Michael addition.

Unit 3:a)Carboxylic acids and their derivatives
Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of
dicarboxylic acids, hydroxy acids and unsaturated acids (succinic and phthalic, | actic, malic,
tartaric, citric, maleic and fumaric acids)

Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative

study of nucleophilic sustitution at acyl group -Mechanism of acidic and alkaline hydrolysis

of esters, Clai sen condensation, Dieckmann and Reformatsky reactions, Hofmann -
bromamide degradation and Curtius rearrangement.

b) Alicyclic compounds
i) Cycloalkanes, structure, method of formation, chemical reaction, Bayer -strain theory
and its limitations, ring strai n in small rings.
ii) cycloalkenes: method of preparation and chemical reactions of cyclo alkenes.

Unit 4: Chemical kinetics -1
The concept of reaction rates.Effect of temperature, pressure, catalyst and other factors on
reaction rates. Order and molecularity of a reaction. Derivation of integrated rate equations for
zero, first and second order reactions (both for equal and unequal concentrations of reactants).
Halfi life of a reaction.General method for determination of order of a reaction (differ ential method,
integration method, method of half life period and isolation method). Concept of activation energy
and its calculation from Arrhenius equation.

Theories of Reaction Rates: Collision theory based on hard -sphere model. Transiton State Theory
theory of bimolecular reactions steady state approximation. Comparison of the two theories
(qualitative treatment only).

GE/CC 4.2: Practical

Conctact Hours Per Week D2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. Identification of organic compounds (containing single functional group) through functional

group analysis, determination of boiling point/melting point
DSE- | (Choice -1)1 .1.1: Green Chemistry

Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit1: a)Introduction to Green Chemistry
What is Green Chemistry? Need for Green Chemistry.Goals of Green Chemistry.Limitations/
Obstacles in the pursuit of the goals of Green Chemistry.
b) Future Trends in Green Chemistry
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Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial
green chemistry; Proliferation of solventless reactions; oncovalent derivatization; Green
chemistry in  sustainable development.

Unit 2 : Principles of Green Chemistry and Designing a Chemical synthesis
Twelve principles of Green Chemistry with their explanations and examples; Designing a Green
Synthesis using these principles; Prevention of Waste/ bypro ducts; maximum incorporation of the
materials used in the process into the final products (Atom Economy); prevention/ minimization of
hazardous/ toxic products; designing safer chemicals i different basic approaches to do so;
selection of appropriate auxil iary substances (solvents, separation agents), green solvents,
solventless processes, immobilized solvents and ionic liquids; energy requirements for reactions -
use of microwaves, ultrasonic energy; selection of starting materials; avoidance of unnecessar y
derivatization 1 careful use of blocking/protecting groups; use of catalytic reagents (wherever
possible) in preference to stoichiometric reagents; designing of biodegradable products; prevention
of chemical accidents; strengthening/ development of analy tical techniques to prevent and
minimize the generation of hazardous substances in chemical processes.

Unit 3 :Examples of Green Synthesis/ Reactions -1
1 Green Synthesis of the following compounds: adipic acid, catechol, BHT, methyl methacrylate,
urethane , aromatic amines (4 -aminodiphenylamine), benzyl bromide, acetaldehyde, disodium
iminodiacetate (alternative to Strecker synthesis), citral, ibuprofen, paracetamol, furfural.

1 Microwave assisted reactions in water: Hofmann Elimination, Hydrolysis (of benzy | chloride,
benzamide, n -phenyl benzamide, methylbenzoate to benzole acid), Oxidation (of toluene,
alcohols).

Microwave assisted reactions in organic solvents: Esterification, Fries re arrangement,

Orthoester Claisen Rearrangement, Diels -Alder Reaction, Decarboxylation

Microwave assisted solid state reactions: Deacetylation, Deprotection. Saponification of esters,
Alkylation of reactive methylene compounds, reductions, synthesis of nitriles from
aldehydes; anhydrides from dicarboxyli c acid; pyrimidin e and pyridine derivatives;1,2 -

dihydrotriazine derivatives; benzimidazoles.

1 Ultrasound assisted reactions: Esterification, saponification, substitution reactions, Alkylations,
oxidation, reduction, coupling reaction, Cannizaro reaction, Strecker synthesis , Reformatsky
reaction.

Unit 4 :Examples of Green Synthesis/ Reactions -1l
Selective methylation of active methylene group using dimethylcarbonate: Solid - state
pol ymerization of amorphous polymers wusing diphenyl ca
oxidative reagent for various reactions; Free Radical Bromination; Role of Tellurium in organic
syntheses; Biocatalysis in organic syntheses.

DSE 1.1.2: Practical

Conctact Hours Per Week : 2

Examination Duration . 3 Hours

Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. Safer starting materials

The Vitamin C clock reaction using Vitamin C tablets, tincture of iodine, hydrogen peroxide
and liquid laundry starch.

Effect of concentration on clock reaction

Effect of temperature on clock reaction. (if possible)

2. Avoiding waste
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i Acetylation of primary amine (Acetanilide)
i Base catalysed aldol condensation (Synthesis of diebenzal propanol)
i Halogen addition to C=C (Bromination of trans -stilbene)
1 Rearrangement reaction(Benzyl -benzilic acid rearrangement)
3. Use of enzymes as catalysts

Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of cyanide
Alternative Green solvents

4, Diels Alder reaction in water
Reaction between furan and male ic acid in water and at room temperature rather than in
benzene and reflux.
Alternative sources of energy

5. Solvent free, microwave assisted one pot synthesis of phthalocyanine complex of copper
().

6. Photoreduction of benzophenone to benzopinacol in the presence of sunlight.

Reference Books :

=

V.K. Ahluwalia & M.R. Kidwai: New Trends in Green Chemistry,

2. P.T. Anastas & J.K. Warner: Oxford Green Chemistry - Theory and Practical, University Press
(1998).

3. A.S. Matlack: Introduction to Green Chemistry, Marcel Dekker (2001).

4. M.C. Cann & M.E. Connely: Real -World cases in Green Chemistry, American Chemical Society,

Washington (2000).

5. M.A. Ryan & M. Tinnesand, Introduction to Green Chemistry, American Chemical Society,
Washington (2002).

6. Anastas, P.T & Warner, J.C. Green Chemistry: Theory and Practice, Oxford University Press (1998).

7. Kirchoff, M. & Ryan, M.A. Greener approaches to undergraduate chemistry experiment . American
Chemical Society, Washington DC (2002).

8. Ryan, M.A. Introduction to Green Chemistry , Tinnesand; (Ed), American Chemical Society,
Washington DC (2002).

9. Sharma, R.K.; Sidhwani, I.T. & Chaudhari, M.K. I.K . Green Chemistry Experiment: A monograph
I nternational Publishing House Pvt Ltd. New Delhi . Bangalore CISBN 978 -93-81141 -55-7 (2013).

10. Cann, M.C. & Connelly, M. E. Real world cases in Green Chemistry , American Chemical Society
(2008).

11.Cann, M. C. & Thomas, P.  Real world cases in Green Chemistry, American Chemical Society (2008

DSE-Il (Choice -2) 1.2.1: Polymer Chemistry

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1: Nature and Structure
Different  schemes of classification of polymers, Polymer nomenclature, Molecular forces

andchemical bonding in polymers, Texture of Polymers. Structure Property relationships .Criteria for
synthetic polymer formation, classificat ion of polymerization processes. Relationships between
functionality, extent of reaction and degree of polymerization. Bifunctional systems, Poly -functional

systems.
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Unit 2:
(a) Properties of polymers (Physical, thermal, Flow & Mechanical Properties)
Brief introduction to prepar ation, structure, properties and application of the following polymers:

polyolefins, polystyrene and styrene copolymers, poly(vinyl chloride) and related polymers,
poly(vinyl acetate) and related polymers, acrylic polymers, fluoro polymers, polyamides and related
polymers. Phenol formaldehyde resins (Bakelite, Novalac), polyurethanes, silicone polymers,
polydienes, Polycarbonates, Conducting Polymers, [polyacetylene, polyaniline, poly(p -

phenylenesulphide polypyrrole, polythiophene)].

(b) Kinetics of polymerization

Mechanism and kinetics of step growth, radical chain growth, ionic chain (both cationic andanionic)

and coordination polymerizations, Mechanism and kinetics of copolymerization, polymerization
techniques.

Unit3 : Polymer solution
Criteria for polymer solubility, Solubility parameter, Thermodynamicsof polymer solutions, entropy,

enthalpy, and free energy change of mixing of polymerssolutions, Flory - Huggins theory, Lower and
Upper critical solution temperatures. Determination of  molecular weight of polymers (Mn, Mw, etc):
by end group analysis,viscometry, light scattering and osmotic pressure methods. Molecular weight

distribution andits significance. Polydispersity index.

Unit 4:
(a) Crystallisation and crystallinity . Determination of crystall ine melting point and degree of
crystallinity, Morphology ofcrystalline polymers, Factors affecting crystalline melting point.

(b) Glass transition Temperature . Free volume theory, WLF equation, Factors affecting glass
transition temperature (Tg)

DSE 1.2.2 : Practical

Conctact Hours Per Week : 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. Polymer synthesis
1. Free radical solution polymerization of styrene (St) / Methyl Methacrylate (MMA) /

Methyl Acrylate (MA) / Acrylic acid (AA).
a. Purification of monomer
b. Polymerization wusi ng benzazorbis-igobutylontriede (BPO) [ 2,

(AIBN)
2. Preparation of nylon  -66 and nylon -6
1. Interfacial polymerization, preparation of polyester from isophthaloyl chloride (IPC)

and phenolphthalein
a. Preparation of IPC
b. Purification of IPC
c. Interfacial polymerization
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3. Redox polymerization of acrylamide

4. Precipitation polymerization of acrylonitrile
5. Preparation of urea -formaldehyde resin
6. Preparations of novalac resin/resold resin.

7. Microscale Emulsion Polymerization of Poly(methylacrylate).

2. Polymer characterization
1. Determination of molecular weight by viscometry:
(a) Polyacrylamide -ag.NaNO2 solution
(b) (Poly vinyl proplylidine (PVP) in water
2. Determination of the viscosity -average molecular weight of poly(vinyl alcohol)
(PVOH) and the fr-éochdado onfionfichmeeard | i nkages i n t
3. Determination of molecular weight by end group analys is: Polyethylene glycol (PEG)
(OH group).
4. Testing of mechanical properties of polymers.
5. Determination of hydroxyl number of a polymer using colorimetric method.

3. Polymer analysis
1. Estimation of the amount of HCHO in the given solution by sodium sulphite method
2. Instrumental Techniques
3. IR studies of polymers
4. DSC analysis of polymers
5. Preparation of polyacrylamide and its electrophoresis

*at least 7 experiments to be carried out.

Reference Books :
1. Billmeyer, F. W. Textbook of Polymer  Science , John Wiley & Sons, Inc.
2. Gowariker, V. R.; Viswanathan, N. V. & Sreedhar, J. Polymer Science , New Age
International (P) Ltd. Pub.
Seymour 6s Pol y me MarcéltDekker, Bit. r vy ,
G. Odian: Principles of Polymerization, John Wiley.
F.W. Billmeye r: Text Book of Polymer Science, John Wiley.
P. Ghosh: Polymer Science & Technology, Tata Mcgraw - Hill.
R.W. Lenz: Organic Chemistry of Synthetic High Polymers.

N o oW

SemesterV.__
CC 5.1: Inorganic Chemistry
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)

CC 5.1: Inorganic Chemistry

Unit1: Compoundsof s and p Block Elements
Complex formation tendency of s and p block elements.Hydrides and their classification
covalent and interstitial.Basic beryllium acetate and nitrate.
Study of the following compounds with emphasis on structure, bonding, preparation, properties
and uses.

pol yme

-ionic,
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Unit 2:

Unit 4:

58

Boric acid and borates, boron nitrides, borohydrides (diborane) and graphitic compounds , Silanes,
Oxides and oxyacids of nitrogen.interhalogen compounds, polyhalide ions, pseudohalogens and

basic properties of halogens.

Structure, bonding and their important properties like oxidation/reduction, acidic/basic nature of

the following compound s and their applications in industrial, organic and environmental chemistry.

Hydrides of nitrogen (NH 3, N,H4, N3H, NH ,OH)

Oxoacids of P, S and ClI.

Halides and oxyhalides: PClI 3, PCls, SOCI, and SO ,Cl,.

Chemical bonding -1

a) Covalent bonding, valence bond and molecular orbital approaches, LCAO -MO treatment of
H,". Qualitative extension to H 2. Comparison of LCAO -MO and VB treatments of H 5, (only
wavefunctions, detailed solution not required) and their limitations. Refinements of the two

approaches (Configuration Interaction for MO, ionic terms in VB). Qualitative description of

LCAO-MO treatment of heteronuclear diatomic molecules (HF, LiH, CO, NO and NO ).

Localised and non -localised molecular orbitals treatment of triatomic (BeH 2, H,0) molecules.

Qualitative MO theory and its application to AH > type molecules.

b) i) Metallic  Bond: Electron -gas thory, valency bond theory and band

theory.Semiconductors and insulators, defects in solids.

)] Weak Chemical Forces: van der Waals forces, i on-dipole forces, dipole -dipole
interactions, induced dipole interactions, Instantaneous dipole -induced dipole

interactions. Repulsive forces, Hydrogen bonding (theories of hydrogen bonding,
valence bond treatment) Effects of chemical force, melting and bo iling points,
solubility energetics of dissolution process
Chemistry of transition metals -1
Chemistry of Ti (+2 and +4), V (+3 and +5), Cr, Mn (+2, +4 and +7), Fe (+2 and +3) and Co (+2
and +3) (excluding their metallurgy)

a) Chemistry of Lanthanides and Actinides: Electronic configuration, oxidation states,
colour, spectral and magnetic properties, lanthanide contraction, separation of lanthanides
(ion -exchange method only).

b) Noble gases: Occurrence and uses, rationalization of inertness of noble gases, Clathrates;
preparation and properties of XeF 2, XeF, and XeFg; Nature of bonding in noble gas
compounds (Valence bond treatment and MO treatment for XeF 2). Molecular shapes of noble
gas com pounds (VSEPR theory).

CC 5.2: Practical

Conctact Hours Per Week D2

Examination Duration : 3 Hours

Maximum Marks . 25 (Expt -15, Viva -5, Record -5)

1. lodometry and lodimetry
i) Estimation of available chlorine in bleaching powder iodometrically.
i) Estimation of copper using thiosulphate.
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CC6.1:
Contact Hour per Week

Credits
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Inorganic preparations

i) Cuprous Chloride, Cu  ,Cl,/Cus,l,

i) Preparation of Manganese(lll) phosphate, MnPO 4.H,0

iii) Preparation of Aluminium potassium sulphate K 2S0,4AI,(S04)2.24H ,0 (Potash alum).
iv) Pot. Trioxalate Chromate (lll)

V) Tetracupric ammonium sulphate

Vi) Preparation of cis and trans [Co(en) ,Cly]"

Analytical and Physical Chemistry
: 4
4

Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1:Principle Molecular spectroscopy -1

Unit 2

Interaction of electromagnetic radiation with molecules and various types of spectra; Born
Oppenheimer approximation.

Rotation spectroscopy: Selection rules, intensities of spectral lines, determination of bondlengths of
diatomic and linear triatomic molecules, isotopic substitution.

Vibrational spectroscopy: Classical equation of vibration, computation of force constant,amplitude

of diatomic molecular vibrati ons, anharmonicity, Morse potential, dissociation energies,
fundamental frequencies, overtones, hot bands, degrees of freedom for polyatomicmolecules,

modes of vibration, concept of group frequencies.

Vibration -rotation spectroscopy: diatomic vibrating rotator, P, Q, R branches.

Raman spectroscopy: Qualitative treatment of Rotational Raman effect; Effect of nuclearspin,

Vibrational Raman spectra, Stokes and anti - Stokes lines; their intensity difference, rule of mutual
exclusion.

Electronic spectroscopy : Franck -Condon principle, electronic transitions, singlet and triplet states,
fluorescence and phosphorescence, dissociation and predissociation, calculation of electronic

transitions of polyenes using free electron model.

:Application of Organic Spectroscopy  -I

General principles Introduction to absorption and emission spectroscopy.

UV Spectroscopy: Type s of el ectroni Cpnx,t Chaomaphotes amds Auxochromes,
Bathochromic and Hypsochromic shifts, Intensity of absorption; Application of Wo odward Rules for
cal cul at in of the following compounds: Conjugated dienes: acyclic and alicyclic,
homoannular and heteroannular; Extended conjugated systems (aldehydes, ketones and dienes);

distinction between cis and trans isomers.

IR Spectrosc opy: Fundamental and non -fundamental molecular vibrations; IR absorption positions
of O, N and S containing functional groups; Effect of H -bonding, conjugation, resonance and ring
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size on IR absorptions; Fingerprint region and its significance; application

60

analysis.

Unit 3: a)Second law of Thermodynamics

b)

Second Law: Concept of entropy; thermodynamic scale of temperature, statement of the
second law of thermodynamics; molecular and statistical interpretation of entropy.
Calculation of entropy change for reversible and irreversible processes.

Free Energy Functions: Gibbs and Helmholtz energy; variation of S, G, A with T, V, P; Free

energy change and spontaneity. Relation between Joule -Thomson coefficient and other
thermodynamic paramet ers; inversion temperature; Gibb s-Helmholtz equation; Maxwell

relations; thermodynamic equation of state.

Systems of variable compositions

Partial molar quantities, dependence of thermodynamic parameters on composition; Gibbs
Duhem equation, chemical potential of ideal mixtures, change in thermodynamic functions
in mixing of ideal gases.

Unit 4:Chemical Kinetics Il

(i) Opposing reactions (ii) parallel reactions and (iii) consecutive reactions and their differential rate

equations (steady -state approximation in reaction mechanisms) (iv) chain reactions.

Temperature dependence of reaction rates; Arrhenius equation; activation energy. Collision theory

of reaction rates, Lindemann mechanism, qualitative treatment of the theory of absolute react

rates.

CC 6.2: Practical

Conctact Hours Per Week : 2

Examination Duration : 3 Hours

Maximum Marks : 25 (Expt -15, Viva -5, Record -5)

Spectrophotometry

1.
2.
3.

Polarimetry

To d etermine the strength of KMNnO 4 solution using spectrophotometer.

To determine the concentration of HCI against 0.1 N NaOH spectrophotometrically.

To find the strength of given ferric ammonium sulfate solution of (0.05 M) by using EDTA
spectrophotometrically.

To find out the strength of CuSO 4 Solution by titrating with EDTA spectrophotometrically.

in functional group

ion

To determine the concentration of Cu(ll) and Fe(lll) solution spectro photometrically by

titrating with EDTA.

To determine the specific rotation of optically active compound S.
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CC 7.1: Organic Chemistry

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1:

Types of organic reactions
Types of organic reactions and their mechanism s, nucleophilic substitution (SN1 and SN2) and
electrophilic  substitution, addition (ad n and ad g), elimination ( E;, E,, Eicg) reactions. Oxidation
(oxidation of aldehydes, Bayer -Villigerds oxidation of ket g MNaBsl), PDCr edu
and PCC) and rearrangement reactions with mechanism - Pinacol - pinacolon e, Beckmann, Benzidine

and Fries rearrangement.

Unit2 a) Active methylene compounds, Dithia ne and enamines
Aci di t y-HydrégensU synthesis of ethyl acetoacetate, Claisen condensation, Keto -enol
tautomerism of ethyl acetoacetate, synthetic applications of ethyl acetoacetate and diethyl
malonate.

Alkylation of 1,3 -dithianes, alkylation and acylation of enamines.
b) Sul fur containing compounds
Preparation and reactions of thiols, thioethers and sulf onic acids.

Unit 3 .Nitrogen containing functional groups
Methods of preparations of nitroalkanes and nitroarenes, chemical reactions of
nitroalkanes.Mechanism of nucleophilic substitution of nitroarenes and their reductio ns in
acidic,alkaline and neutral medium. Preparation and important reactions of nitriles and isonitriles.

Structure and nomenclature of amines, Physical properties and stereochemistry of amines,

structural features affecting basicity of amines, separation of a mixture of primary, secondary and
tertiary amines (Hoffman method and Hinsberg method). Preparation of alkyl and aryl amines

(reduction of nitrocompounds, nitriles, reductive amination of aldehyde and ketonic compounds ),
Gabriel Phthalimide reaction, Hoff mann exhaustive methylation, Hoffmann Broma mide reaction,
Mannich rection and nitrous acid test for distinction of primary, secondary and tertiary amines.

Diazonium salts: Preparation and their synthetic applications.
Unit 4 .Carbohydrates
Classification and their biological importance.

Monosaccharides: Configuration of monosaccharides, structure elucidation and derivation of
configurations of glucose and fructose, epimers, evidences for cyclic structure, mechanism of
mutarotation, Cyclic structure of glucose,  fructose, anomers , Haworth projections and conformation

of D -glucose, determination of ring size of glucose, Interconversions of aldoses and ketoses;

Killiani -Fischer synthesis and Ruff degradation; mechanism of osazone formation. Fo rmation of
glycosides.

Disaccharides 1 Structure elucidation of sucrose, lactose and maltose.

Polysaccharides 1 Elementary treatment of starch, cellulose and glycogen.
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CC 7.2: Practical

Conctact Hours Per Week D2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)

Preparations of the following compounds
Aspirin, lodoform , Methyl orange, m -dinitrobenzene, p -nitroacetanilide

2. Saponification value of an oil.
3. Determination of lodine number of an oil.
4. Preparation of sodium polyacrylate.
5. Preparation of urea formaldehyde.
CC 8.1: Inorganic , Organic and Physical Chemistry
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1 :Inorganic: Nuclear Chemistry
Application of radioisotopes. Nuclear process, Nuclear binding energy, stability of nucleus, energies
changes in nuclear reactions, concept of nuclear cross section and its importance, Bethe notations,
nuclear fission and fusion, Uses of nuclear radiations, radiation -sterilization, radiation energy for
chemical synthesis. Application of radio isotopes, Isotopes, their separation and applications.

Unit 2 :Heterocyclic compounds

Classification and nomenclature, Structure, aromaticity in 5 -membered and 6 -membered rings
containing one heteroatom; Synthesis, reactions and mechanism of substitution reactions of:

Furan, Pyrrole, thiophene (Paal -Knorr synthesis, Knorr pyrrole synthesis), Pyridine (Han tzsch
synt hesi s) , Pyrimidine, Structure elucidation of i ndo

synthesis), Structure elucidation of quinoline and isoquinoline.

Derivatives of furan: Furfural and furoic acid.

Unit 3 :Polynuclear aromatic hydrocar bons
Reactions of naphthalene, phenanthrene and anthracene, elucidation of their structure, preparation
of U banaphthols, structural elucidation of anthraquinone and alizarins.

Unit 4 :Catalysis
Types of catalyst, specificity and selectivity, mechanisms of catalyzed reactions at solid surfaces;
effect of particle size and efficiency of nanoparticles as catalysts. Enzyme catalysis, Michaelis -
Menten mechanism, acid  -base catalysis.
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CC 8.2: Practical

Conctact Hours Per Week 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -6, Record -4)
) Thermochemistry
a) Determination of heat capacity of a calorimeter for different volumes using change of

enthalpy data of a known system (method of back calculation of heat capacity of calorimeter
from known enthalpy of solution or enthalpy of neutralization).

b) Determina tion of heat capacity of the calorimeter and enthalpy of neutralization of
hydrochloric acid with sodium hydroxide.

c) Calculation of the enthalpy of ionization of ethanoic acid.

d) Determination of heat capacity of the calorimeter and integral enthalp y (endothermic and

exothermic) solution of salts.

e) Determination of basicity/proticity of a polyprotic acid by the thermochemical method in
terms of the changes of temperatures observed in the graph of temperature versus time for
different additions of a base. Also calculate the enthalpy of neutralization of the first step.

f) Determination of enthalpy of hydration of copper sulphate.
0) Study of the solubility of benzoic acid in water an
1)) Estimation of Al 3 /Ca?®" /Mg ?* using EDTA (Erio T or other suitable indictor)

Semester -VI
CC 9.1: Inorganic Chemistry

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit1 :Magnetic poperties and electronic spectra of transition metal complexes
Magnetic properties: Types of magnetic behavior, Curie law, methods of determining magnetic
susceptibility, spin only formula L - S coupling, correlation of ns and m values. Orbital contribution to
magnetic moments, application of magnetic moment data for 3d metal complexes.
Electronic spectra: Types of electronic transition, selection rules for d -d transitions, spectroscopic
ground states, spectrochemical series, Orgel -energy level diagram for d ! and d ? states, discussion

of the electronic spectrum of hexaaqua titanium (l1) complex [Ti(H ,0)6] ™.
Unit -2:Bio -inorganic Chemistry

A brief introduction to bio -inorganic chemistry.Essential and trace elements in biological processes.
Metalloporphyrins with specia | reference to haemoglobin and myoglobin. Role of metal ions present
in biological systems with special reference to Na *, K* and Mg ?* ions: Na/K pump; Role of Mg

2+

ions in energy production and chlorophyll. Role of Ca in blood clotting, stabilization of protein

structures and structural role (bones).
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Unit 3:0rganometallic compounds -1
Definition and classification of organometallic compounds on the basis of bond type. Concept of
hapticity of organic ligands.

Metal carbonyls: 18 electron rule, electron count of mononuclear, polynuclear and substituted
metal carbonyls of 3d series. General methods of preparation (direct combination, reductive
carbonylation, thermal and photochemical decomposition) of mono and bi nuclear carbonyls of 3d

series. Structures of mononucl ear and binucl ear <carbony

acceptor behaviour of CO (MO diagram of CO to be discussed), synergic effect and use of IR data
to explain extent of back bonding.

Zeiseds sal t: Preparation and structure, evidences of
effect with that in carbonyls.
Ferrocene: Preparation and reactions (acetylation, alkylation, metallation, Mannich Condensation).
Structure and aromaticity. Compar ison of aromaticity and reactivity with that of benzene.

Unit 4: Thermodynamics and Kinetic aspects of metal complexes
A brief outline of thermodynamic stability of metal complexes and the factors affecting the
stability. Thermodynamic and Kinetic stabilit y.Introduction to inorganic reaction mechanisms.
Substitution reactions in square planar complexes, Trans - effect, theories of trans effect,
Mechanism of nucleophilic substitution in square planar complexes, Kinetics of octahedral
substitution, Crystal fie Id effects and reaction rates, Mechanism of substitution in octahedral
complexes.

CC9.2: Practical

Conctact Hours Per Week : 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt-15, Viva -5, Record -5)

Gravimetric Analysis:
i Estimation of nickel (Il) using Dimethylglyoxime (DMG).
il Estimation of copper as CuSCN
iii. Estimation of iron as Fe  ,03 by precipitating iron as Fe(OH) 3.

iv. Estimation of Al (lll) by precipitating with oxine and weighing as Al(oxine) 3 (@luminium
oXi hate).
V) Estimation of Ba as BaSO 4

Vi) Estimation of Pb as PbSO 4
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CC 10.1: O rganic Chemistry

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit1:

Amino Acids, Peptides and Proteins
Ami no acids and t he-Aminodtidssis Gehdrabnaethdds af Sybthesis, ionic properties
and reactions. Zwitterions, p Ka values, isoelectric point and electrophoresis.

Study of peptides: classification, dete rmination of their primary structures -end group analysis,
methods of peptide synthesis. Synthesis of peptides using N -protecting, C -prot ecting and C -
activating groups,  Solid - phase synthesis

Structure of peptides and proteins, labels of proteins structure , protein denaturation.

Unit2: Synthetic Dyes
Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing.

Synthesis and applications of: Azo dyes I Methyl Orange and Congo Red (mechanism of Diazo
Coupling); Triphenyl Methane D yes -Malachite Green, Rosaniline and Crystal Violet; Phthalein Dyes
T Phenolphthalein and Fluorescein; Natural dyes T structure elucidation and synthesis of Alizarin
and Indigo; Edible Dyes with examples.

Unit 3:Pharmaceutical compounds
Classification,  structure and therapeutic uses of antipyretics: Paracetamol (with synthesis),
Analgesics: Ibuprofen (with synthesis), Antimalarials: Chloroquine (with synthesis). An elementary
treatment of Antibiotics and detailed study of chloramphenicol, Medicinal valu es of curcumin
(haldi), azadirachtin (neem), vitamin C and antacid (ranitidine).

Unit 4:Alkaloids and Terpenes
Alkaloids: Natural occurrence, Isolation, Classification,General properties and their physiological
action. General structure determination.H of fmannds exhaustive methyl ati on,
Structure elucidation and synthesis of quinine and Nicotine.Medicinal importance of Nicotine,

Hygrine, Quinine, Morphine, Cocaine, and Reserpine.

Terpenes:  Occurrence, isolation, properties (physical and chemical) classification, isoprene rule;
Elucidation of stucture and synthesis of Citral.
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CC 10.2 : Practical

Conctact Hours Per Week D2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)

Organic preparations
i Acetylation of aniline , a i naphthol and resorcinol by any one method:
a. Using conventional method.
b. Using green approach

ii. Benzolyation of aniline  and a-naphthol /resorcinol/p -cresol) by Schotten -Baumann reaction.

iii . Bromination of Acetanilide by

a. Conventional methods
b. using green approach (Bromate -bromide method)
iv. Nitration of Salicylic acid by green approach (using ceric ammonium nitrate )
The above derivatives should be prepared using 0.5 -1g of the organic compound. The solid

samples must be collected and may be used for recrystallization, melting point and TLC.

CC 11.1: Physical Chemistry

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1: Conductance -IlI
lonic velocities, mobilities and their determinations, transference numbers and their relation to
ionic mobilities, determination of transference numbers using Hittorf and Moving Boundary
methods.
Unit 2 : Electrochemistry -1
Quantitatve aspects of Faradayoés | aws of electrolysis, r
half - cell potentials, applications of electrolysis in metallurgy and industry.
Chemical cells, reversible and irreversible cells with examples.Electromotive force of a cell and its
measurement, Nernst equation; Standard electrode (reduction) potential and its application to
different kinds of half  -cells.Application of EMF measurements in determining free energy, enthalpy
and entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH values.

Unit 3 : Electrochemistry -1l
Concentration cells with and without transference, liquid junction potential; determination of
activity coefficients and transport numbers.Qualitative discussion of potentiometric titrations (acid -
base, redox, precipitation). Dry cell, Le ad-acid storage cell, fuel cell, Corrosion.

Unit 4 : Phase Equilibrium
Concept of phases, components and degrees of freedom, derivation of Gibbs Phase Rule for
nonreactive and reactive systems; Clausius -Clapeyron equation and its applications to solid -liquid,
liquid -vapour and solid -vapour equilibria,
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Phase diagram for one  component systems (water and sulphur system), with applications.

Phase diagrams for two component systems; simple eutectic, Pb -Ag system, desilverization of lead.
Binary solutions: Gibbs -Duhem -Margules equation, its derivation and applications to fracti onal
distillation of binary miscible liquids, ideal and non -ideal, azeotropes, ethanol -water systems.

partial miscibility of liquids, Lower and upper consolute temperatures, effect of impurity on
consulate temperatures. Phenol -water, trimethylamine  -water, nicotine -water systems.

Nernst distribution law: its derivation and applications.

CC 11.2: Practical

Conctact Hours Per Week 2

Examination Duration : 3 Hours

Maximum Marks : 25 (Expt -15, Viva -5, Record -5)
Conductometry

I Determination of cell constant
Il. Determination of equivalent conductance, degree of dissociation and dissociation constant of
a weak acid.

M. Perform the following conductometric titrations:
i Strong acid vs. strong base
ii. Weak acid vs. strong base
iii. Strong acid vs. weak base

Potentiometry

I Perform the following potentiometric titrations:
i Strong acid vs. strong base
il Weak acid vs. strong base

iii. Dibasic acid vs. strong base

CC 12.1: Analytical and Physical Chemistry

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit1 :Principle of Molecular spectroscopy -1l
Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of NMR spectroscopy,
Larmorprecession, chemical shift and low resolution spectra, different scales, spin -spin coupling

andhigh resolution spectra, interpretation of PMR spectra of organic molecules.
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Electron Spin Resonance (ESR) spectroscopy: | ts principle, hyperfine structure, ESR of simple
radicals. Mass spectroscopy.
Unit 2 :Application of Organic Spectroscopy -1l
NMR Spectroscopy:  Basic principles of Proton Magnetic Resonance, chemical shift and factors
influencing it; Spin i Spin coupling and coupling constant; Anisotropic effects in alkene, alkyne,
aldehydes and aromatics, Interpetation of NMR spectra of simple compounds.
Mass S pectroscopy - Basic principle, Fragmentation pattern, Instrumentation, Determination of m/e
ratio.Application of Mass Spectroscopy on CH 4, CoHg, n-butane and neo -pentane.
Applications of IR, UV and NMR for identification of simple organic molecules.
Unit3 :a) Liquid state of matter
Qualitative treatment of the structure of the liquid state; Radial distribution function;
physical properties of liquids; vapour pressure, surface tension and coefficient of viscosity,
and their determination. Effect of additi on of various solutes on surface tension and
viscosity.Explanation of cleansing action of detergents.Temperature variation of viscosity of
liquids and comparison with that of gases.Qualitative discussion of structure of water.
Liquid crystals, classifica  tion and structure of nematic and cholestric phase
b) Third Law  of Thermodynamics : Nernst Heat theorem. Statement of third law, concept of
residual entropy, calculation of absolute entropy of molecules from heat capacity data.
Unit4 a)Quantum  chemistry
Heisenberg Uncertainty principle; wavefunctions, probability distribution functions, nodal
proper ties, Postulates of quantum mechanics, quantum mechanical operators, Schrédinger
equation and its application tin-a-baxete (prairgadrcdues atnrde
guantization of energy levels, zero -point energy. Qualitative treatment of simple harmonic
oscillator model of vibrational motion: Setting up of Schrodinger equation and discussion of
solution and wave functions. Extension to three dimensional boxes, separation of variables,
degeneracy.

Qualitative treatment of hydrogen atom and hydrogen -like ions: setting up of Schrédinger
equation in spherical polar coordinates, radial part, quantization of energy (only final energy
expression) . Average and most probable distances of electron from nucleus.

b) Photo -Chemistry: Characteristics of electromagnetic radiation, Lambert -Beer 6s | aw an

limitations, physical significance of absorption coefficients. Laws of photochemistry
( Grothus -Drapper law, Stark -Einstain law), Jablonski diagram depicting various processes
occurring in the excited state, quantum vyield, actinometry, examples of low and high
guantum yields, photochemical equilibrium and the differential rate of photochemica
reactions, photosensitised reactions, quenching. Role of photochemical reactions in
biochemical processes, photostationary states, chemiluminescence. Qualitative description
of fluorescence and phosphorescence, Non radiative processes (internal co nversio n,
intersystem crossing).

CC12.2: Practical

Conctact Hours Per Week 2
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Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. Surface tension measurements

a. Determine the surface tension by (i) drop number (ii) drop weight method.

b. Study the variation of surface tension of detergent solutions (SDS) with concentration.

2. Viscosity measurement using Ostwaldbs viscometer.

a. Determination of viscosity of aqueous solutions of (i) polymer (polyvinyl alcohol) (ii) ethanol
and (iii) sugar at room temperature.

b. Study the variation of viscosity of sucrose solution with the concentration of solute.

3. pH metry

a. Study the effect on pH of addition of HCI/N aOH to solutions of acetic acid, sodium acetate
and their mixtures.

b. Preparation of bu ffer solutions of different pH. (i) Sodium acetate -acetic acid (i)  Ammonium
chloride -ammonium hydroxide, (iii) Sodium dihydrogen phosphate, (iv) disodium
monohydroge n phosphate.

C. Determination of dissociation constant of a weak acid.

Semester VI

CC 13.1: Analytical, Inorganic and Organic chemsitry
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1

Chromatography

Principle, steps involved in chromatography, Separation of mixtures by following chromatography
technigues (column, paper and thin layer)

Paper Chromatography: Separation of mixture of

i) cations of group -l/group -II,

i) amino acid (viz. arginine, glutamic acid, lysine, aspartic acid),
iii) D-glucose, D -xylose and lactose,

iv) alizarin red, methyl red, methyl orange.

Column Chromatography: Separation of mixture of:

i) methylene blue and malachite green,

i) Pb*, Cu?",Cd?, Bi* or mixture of Ag ?*,Pb?", Hg?

iii) chlorophylls and carotenoids from spinach.

TLC: Separation of mixture of:
i) e-ink pigments in  black ink, blue ink and red ink.
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Unit 2:

b)

Unit 3:

b)

Unit 4:

b)
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dyes containing ma lachite g reen, fluorescein, rhodamin B.
phenolic mixtures like phloroglucin ol, resorcinol, o/m  -nitrophenol.
amino acids in a mixture.

Inorganic Polymers

Types of inorganic polymers, comparison with organic polymers, synthesis, structural
aspects and applications of silicones and siloxanes.Borazines, silicates and phosphazenes

Non -aqueous solvents

Classification of solvents: liquid ammonia solvent system with reference to a) acid -base
reactions, b) solvolysis, c) precipitation reactions.

a)Lipids, fats, oils and detergents

Introduction to lipids, classification.

Oils and fats: Common fatty acids present in oils and fats, Omega fatty acids, Trans fats,
Hydrogenation, Saponification value, lodine number.

Biological importance of triglycerides, phospholipids, glycolipids, and steroids (cholesterol).

Nucleic acids
Components of nucleic acids, Nucleosides and nucleotides; Structure, synthesis and
reactions of: Adenine, Guanine, Cytosine, Uracil and Th ymine; Structure of polynucleotide

a)Enzymes

Introduction, classification and characteristics of enzymes. Salient features of active site of

enzymes.

Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme action,
coenzymes and cofactors and their role in biological reactions, specificity of enzyme action

(including stereospecificity), enzyme inhibitors and their importance, phenomenon of

inhibition (competitive, uncompetitive and non -competitive inhibition includin g allosteric
inhibition).

Concept of energy in Biosystems:

Introductionto metabolism (catabolism and anabolism). Concept of hydrolyses of ATP and
ADP and coupling reaction.

Overview of catabolic pathways of fat and protein.

Interrelationshipi  n the metabolic pathways of protein, fat and carbohydrate.Caloric value of
food, standard caloric content of food types.

CC 13.2: Practical

Conctact Hours Per Week : 2
Examination Duration : 3 Hours
Maximum Marks : 25 (Expt -15, Viva -5, Record -5)
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1. Checking the calibration of the thermometer
2. Chromatography
a. Separation of a mixture of two amino acids by ascending and horizontal paper

chromatography

b. Separation of a mixture of two sugars by ascending paper chromatography
C. Separation of a mixture of o -and p -nitrophenol or o -and p -aminophenol by thin layer
chromatography (TLC)
d. Paper chromatographic separation of following metal ions:
(i) Ni(ll) and Co (1)
(i) Fe (1) and Al (111)
CC 14.1: Inorganic, Organic and Physical Chemsitry
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1:
a) Organometallic compounds -1l
Metal Alkyls: Important structural features of methyl lithium (tetramer) and trialkyl
aluminium (dimer), concept of multicentre bonding in these compounds. Role of
triethylaluminium in polymerisation of ethene (Ziegler I Natta Catalyst). Species present in
ether solution of Grignard reagent and their structures, Schl enk equilibrium.
b) Catalysis by Organometallic Compounds

Study of the following industrial processes and their mechanism:
Alkene hydrogenation (Wilkinsons Catalyst)
Hydroformylation (Co salts)

Wacker Process

Synthetic gasoline (Fisc  her Tropsch reaction)
Synthesis gas by metal carbonyl complexes

aprwdRE

Unit 2:a)Organic polymers

b)

Introduction and classification including di -block, tri -block and amphiphilic polymers;

Number average molecular weight, Weight average molecular weight, Degree of
polymerization, Polydispersity Index.

Polymerisation reactions -Addition and condensation -Mechanism of cationic, anionic and
free radical addition polymerization; Metallocene -based Ziegler -Natta polymerisation
ofalkenes; Preparation and applic ations of plastics I thermosetting (phenol -
formaldehyde,Polyurethanes) and thermosoftening (PVC, polythene);

Fabrics T natural and synthetic (acrylic, polyamido, polyester); Rubbers i natural and
synthetic: Buna -S, Chloroprene and Neoprene; Vulcanization ; Polymer additives;
Introduction to liquid crystal polymers; Biodegradable and conducting polymers with

examples.

Petroleum and petrochemicals
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Origin of petroleum, composition, refining, reforming, fractionation, cracking, knocking,
octane number, cetane number, kerosene, naphtha, LPG, synthetic petrol, petrochemicals.

Unit 3:Solid State of matter
Nature of the solid state, law of constancy of interfacial angles, law of rational indices, Miller

indices, elementary ideas of symmetry, symmetry elements and symmetry operations, qualitative
idea of point and space groups, seven crystal systems and fourteen Bravais lattices; X -ray
di ffracti on, Braggds | aw, a simple account of rotatinc

Analysis of powder dif  fraction patterns of NaCl, CsCl and KCI. Defects in crystals. Glasses and liquid

crystals.

Unit 4: Colloidal and Surface Chemistry
Definition of colloids, classification of colloids, solids in liquids (sols): Properties -kinetic optical and
electrical sta bility of colloids, protective action; Hardy -Schulze law, gold number, liquids in liquids

(Emulsions): types of emulsions, preparation, emulsifier, liquid in solid (gels): classification,
preparation and properties, general application of colloids.
Adsorpt i on: Types of adsorption, Freundlich, Langmuir and

CC 14.2: Practical

Conctact Hours Per Week : 2
Examination Duration : 3 Hours
Maximum Marks : 25 ( Expt -15, Viva -5, Record -5)

I Distribution of acetic/ benzoic acid between water and cyclohexane.
Il. Study the equilibrium of at least one of the following reactions by the distribution method:
l.(ag) +1 Y 15" (aq)
Cu?'(ag) + nNH Y [Cu(NH 3)n]?*"
Il Study the kinetics of the following reactions.
1) Integrated rate method:
a. Acid hydrolysis of  ethyl acetate with hydrochloric acid.
b. Saponification of ethyl acetate.
2) Compare the strengths of HCl and H »S0, by studying kinetics of hydrolysis of methyl
acetate.

Adsorption

l. Verify the Freundlich and Langmuir isotherms for adsorption of acetic acid on activated
charcoal.
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DSE II: Project  -cum - Seminar

Contact Hours per Week : 4
Credit 4
Maximum Marks ;100
Identification Review of Methodology Analysis Findings Viva - Total
of problem literature voice
10 10 15 15 20 30 100
Internal Internal and
External
Reference Books
Physical Chemistry
1. Principles for physical Chemistry - Puri, Sharma and Pathania
2. Physical chemistry 1 Bahl and Tuli
3. Physical chemistry -S. Glasstone
4. Physical chemistry (vol I to V) K. L. Kapoor
5. Physical chemistry -Soni, Dharmarah and Dash
6. Physical chemistry -P.C. Rakhit
7. Thermodynamics for chemists - S. Glasstone
8. Electrochemistry - S. Glasstone
9. Physical chemistry - Atkins

10. Basic physical chemistry - G. M. Barrow
11. Physical chemistry (solved Problems) Dogra and Dogra
12. Problems in Physical chemistry - Pahari and Pahari

Inorganic Chemistry

1.

(DOO\ICDU‘IJ}(AJI\J

Concise Inrganic chemistry - J. D. Lee

Advanced Inorganic chemistry - R. D. Madan

Inorganic chyemistry  -Pur, Sharma, Kalia

Selected Topics in Inorganic Chemistry - Malik, Tuli and Madan
Inorganic Chemistry - J.E. Huheey

Inorganic chemistry - Meissler and Tarr

Nuclear chemistry -H. J. Arnikar

Nuclear Chemistry . U. N. Dash

Advancaed Inorganic Chemisgtry - F. A. Cotton and Wilkinson

10 Theoretical Inorganic Chemistry - Day and Selbin
11. Inorganiac Chemistry -R.L. Dutta
12 . Magnetochemistry - R.L. Carlin

Organic chemistry
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Advanced Organic Chemistry  -Bahl and Bahl

Advanced organic chemistry -Jagadamba singh and L.D. S. Yadav
Organic Reacation Mechanism -P.S. Kalsi

Organic chemistry -R. K. Bansal 0
Organic Chemistry -Mukherjee, Singh and Kapoor

Organic Chemistry -I.L. Finar (Part 1 & 2)

Organic Chemistry -R.T. Morison and R. N. Boyd

Organic Chemistry -Clayden, Greeves, Warren and Wothers

Organic Chemistry -Solomon

10. Stereochemistry, Conformation and Mechanism -P.S. Kalsi

11. Stereochemistyr of carbon compounds -D. Nasipuri

12. Advanced organic chemistry - Reactions, mechanism and structure, Jerry Ma rch
13. Advanced Organic chemistry  -F. A. Carey and R. J. Sundberg

14 . Reaction Mechanism in Organic Chemistry -S.M. Mukherjee and S. P. Sigh

15. A Guidebook of mechanism in organic chemistry -Peter Sykes

16. Organic Chemistry -P.Y. Bruice

OO ~NOOOT,WNPE

Spectroscopy
1. Spectroscopy -P.S. Kal si
2. Spectroscopy, Y. R. Sharma
3. Spectroscopic Identification of Organi Compounds - Silverstein and Bassler
4. Fundamentals of Molecular Spectroscopy - C. N. Banwel

General Chemsitry
1. University General Chemistry  -C.N.R. Rao
2. Chemistry -Raymond and Chang

Practical
1. Inorganic qualitative Analysis - A.l. Vogel
2. Inorganic Quantitative Analysis - A.l. Vogel
3. Atext book of Practical Organic Chemistry -A. 1. Vogel
4. Laboratory annual in Organi Chemistry - R.K. Bansal
5. Experimental Organic Chemistry (Vol.l and II) - Singh, Guptaand  Bajpai.
6. Practical Organic Chemistry  -Il.L. Finar.
7. Handbook of Organic Analysis, Qualitative and Quantitative. M. T. Clarke.
8. Practical Chemistry - Gurdeep Raj Chatawal
9. A Complete Course in Practical Chemistry - Y. R. Sharma and R.C. Acharya.
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PHYSICS

PROGRAM STRUCTURE: PHYSICS (HONS.)

Sem - AECC CC (Hons) GE-1" GE-1l © DSE SEC Education CBC*
ester Physics Mathematics Chemistry
| AECC-1 CC-1 (Th+Pr) GE-1 (Th+Pr) GE-1 PE-1
Communicative (Th+Pr) EPC-1
English
Il CC-2 (Th+Pr) GE-2(Th+Pr), GE-2 SEC PE-2
(Th+Pr) (Th+Pr) CPS-1
1l AECC-2 CC-3 (Th+Pr) GE-3(Th+Pr), GE-3 PE-3
(Environmental (Th+Pr) PE-4
Studies)
1\ CC-4 (Th+Pr) GE-4(Th+Pr), GE-4 DSE-1 PE-5
(Th+Pr) (Th+Pr) PE-6
Y CC-5 (Th+Pr) CPS2-1
CC-6 (Th+Pr) CPS3-1
CC-7 (Th+Pr) EPC-2
CC-8 (Th+Pr)
VI CC-9 (Th+Pr) CPS2-2, CBC
CC-10 (Th+Pr) CPS3-2,
CC-11(Th+P r) FE-1
CC-12(Th+Pr)
Vil PE-7, EPC-3
EPC-4, FE-2
VIl CC-13 (Th+Pr) DSE-II PE-8, EPC-
CC-14(Th+Pr) (Project) 5, EPC-6,
EPC-7, FE-3

"GE (Mathematics) is equivalent to CC (Mathematics)

* GE (Chemistry ) is equivalent to CC (

Chemistry )
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PHYSICS
SCHEME OF EXAMINATION
Semester | .
GE/ CC 1.1: Mechanics (Terminal -60, Sessional -15)

Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Properties of Matter
Unit 2: Oscillations
Unit 3: Elasticity and Fluid Motion
Unit 4: Special Theory of Relativity -1
GE/ CC 1.2: Practical
Semester Il :
GE/ CC 2.1: Electricity and Magnetism ( Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Vector Differentiation
Unit 2: Electric Field and Electric Potential
Unit 3: Dielectric Properties of Materials and Magnetism
Unit 4: Electrical Circuits and Network theorems
GE/ CC 2.2 : Practical
SEC 1 : Basic Instrumental Skill (Terminal -40 , Sessional -10)
Credits - 4:(Theory - 02, Practical - 02)
Unit 1 : Basic measuring instruments
Unit 2 : Analog and Digital instruments
SEC 2: Practical
Semester lll
GE/ CC 3.1: Waves and Optics (Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Wave Motion
Unit 2: Wave Optics
Unit 3: Diffraction
Unit 4: Polarization
GE/ CC 3.2: Practical
Semester IV__:
GE/ CC 4.1: Thermal Physics (Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Laws of Thermodynamics and Entropy
Unit 2: Thermodynamic Potentials and
Maxwel |l 6s Ther modynamic Rel ati
Unit 3: Kinetic Theory of Gases
Unit 4: Radiation and Statistical Mechanics

75 marks

25 marks

75 marks

25 marks
50 marks

50 marks

75 marks

25 marks

75 marks
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GE/ CC 4.2: Practical 25 marks

(Opt. any one)
DSE-1 (Choice -1)1.1 .1 : Computation al Physics (Choice -I)

(Terminal -60, Sessional -15) 75 marks
Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Algorithms and Flowcharts
Unit 2; Scientific Programming
Unit 3: Control Statements
Unit 4: Development of FORTRAN  Programme
DSE-1.1 .2 Practical 25 marks

DSE-11(Choice -2)I.2 .1: N ano Materials and Applications
(Terminal -60, Sessional -15) 75 marks
Credits - 6:(Theory - 04, Practical - 02)

Unit 1: Nanoscale System
Unit 2: Nano Materials
Unit 3: Nano T echnology
Unit 4: Applications

DSE-I1.2.2 Practical 25 marks
SemesterV.__:
CC5.1: Mathematical Physics -1 (Terminal -60, Sessional -15) 75 marks

Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Calculus and Vector Calculus
Unit 2: Orthogonal Curvilinea rCoordinates
Unit 3: Dirac Delta functions and its properties and second order differential equations
Unit 4: Vector Integration

CC 5.2: Practical 25 marks
CC 6.1: Classical Mechanics (Terminal -60, Sessional -15) 75 marks
Credits - 6:(Theory - 04, Practical - 02)

Unit 1: Classical Mechanics - |

Unit 2: Classical Mechanics - Il

Unit 3: Classical Mechanics - llI

Unit 4: Special Theory of Relativity -1l
CC 6.2: Practical 25 marks
CC 7.1: Quantum Mechanics and Applications (Terminal -60, Sessional -15) 75 marks

Credits - 6:(Theory - 04, Practical - 02)
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Unit 1: Introduction to Quantum Mechanics

Unit 2: Operator Formalism

Unit 3: Onedimensional Schr°di ngerds Equation
Unit 4: Atoms in Electric & Magnetic Fields

CC 7.2: Practical

CC 8.1: Digital and Analog Circuits and Oscillators , Rectifiers
(Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)

Unit 1: Digital Circuits

Unit 2: Semiconductor Devices and Amplifiers

Unit 3: Operational Amplifiers  (Black Box approach)
Unit 4: Oscillators and Rectifiers

CC 8.2: Practical

Semester VI __:
CC 9.1: Mathematical Physics -1l (Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Fourier Series
Unit 2: Frobenius Method and Special Functions
Unit 3: Special Integrals and  Theory of Errors
Unit 4: Partial Differential Equations

CC 9.2 : Practical

CC 10.1: Maxwell Equations and EMT (Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)

Unit 1: Maxwel | 6 s EqgduOptical Eikmes

Unit 2: Electromagnetic Wave Propagation in Unbounded Media
Unit 3: Electromagnetic Wave in Bounded Media

Unit 4: Polarization of Electromagnetic Waves

CC 10.2: Practical

CC 11.1: Statistical Mechanics (Terminal -60, Sessional -15)
Credits - 6:(Theory - 04, Practical - 02)
Unit 1: Classical Statistics - |
Unit 2: Classical Statistics - I
Unit 3: Radiation
Unit 4: Quantum Statistics

CC 11.2: Practical

25 marks

75 marks

25 marks

75 marks

25 marks

75 marks

25 marks

75 marks

25 marks
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CC 12.1: Solid State Physics (Terminal -60, Sessional -15) 75 marks
Credits - 6:(Theory - 04, Practical - 02)

Unit 1: Crystal Structure

Unit 2: Elementary Lattice Dynamics and Magnetic Properties of Matter

Unit 3: Elementary band theory of Solids

Unit 4: Laser and Superconductivity
CC 12.2: Practical 25 marks
CBC*: Renewable Energy And Energy Harvesting 100 marks

(Terminal -80, Sessional T 20)
Credits 1 4*
Unit 1 : Fossil fuels and Alternate Sources of Energy
Unit 2 : Solar Energy
Unit 3 : Wind Energy harvesting & Ocean Energy
Unit 4 : Geothermal Energy
Semester VI 11:
CC 13.1: Mathematical Physics -l (Terminal -60, Sessional -15) 75 marks
Credits - 6:(Theory - 04, Practical - 02)

Unit 1: Complex Analysis -1

Unit 2: Complex Analysis -1l

Unit 3: Fourier Transform

Unit 4: Laplace Transforms
CC 13.2: Practical 25 marks
CC 14.1: Nuclear and Particle Physics (Terminal -80, Sessional -20) 100 marks

Credits - 6

Unit 1: General Properties of Nuclei and Nuclear Models

Unit 2: Radioactivity decay and Nuclear Reaction

Unit 3: Detector for Nuclear Radiations

Unit 4: Particle Accelerators and Particle Physics
CC 14.2: Tutorial
DSEIl : PROJECT (Cr -4) 100 marks

Identification Review of Methodology Analysis Findings Viva - Total
of problem literature voice
10 10 15 15 20 30 100
Internal Internal and
External
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General Course Objectives

f
il
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Develop independent critical thinking and learning habits.

Gain comprehensive knowledge and a sound understanding of physics together with the
practical, analytical and mathematical skills required for physics teaching and research.

Acquire appropriate pedagogical content knowledge relevant to teaching learning of physics.

Develop understanding and broad knowledge of the general theoretical and experimental
scientific principles of physics and apply their knowledge to a wide range of physical
phenomena.

Develop transferable skills related to communication, computing, and problem solving.

Acquire a range of general s  Kkills like, ability to evaluate information, identify key issues,
solve problems, use computers with confidence, develop team spirit, communicate
effectively and learn independently.

Establish deeper understanding of selected topics in physics by enhancing the capability to
work in teams and pursue complex, open -ended investigations through project work,
dissertation and seminar presentations.

Learn to appreciate how simplified approaches / formulations and approximations can
explain wide ranging physical phenomena

Learn to develop microscopic understanding of macroscopic phenomena

Extend imagination skills or develop abstract thinking in getting a firsthand
understanding/explanation of complex physical phenomena

Appreciate the underlying principles of physics experiments and in particular, get an
appreciation that practical work can foster both an understanding of the content and also

the process of learning.

Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

Access information on a topic from a variety of sources, and develop the habit of learning to

learn.

Apply the basic laws of physics in the areas of classical mechanics, Newtonian gravitation,

special relativity, electromagnetism, geometrical and physical optics, quantum mechanics,
thermodynamics and statistical mechanics, modern physics, electronics, solid state physics,
nuclear and particle physics.

Recognize how observation, experiment and theory work together to continue to expand the

frontiers of knowledge of the physical universe.

Apply basic mathematical tools commonly used in physics, including eleme ntary probability
theory, differential and integral calculus, vector calculus, ordinary differential equations,

partial differential equations, and linear algebra.

Use basic laboratory data analysis techniques, including distinguishing statistical and

syst ematic errors, propagating errors, and representing data graphically.

Convert a physical situation to a mathematical formulation, and then analyze it
guantitatively.

Apply more advanced mathematical tools, including Fourier series and transforms, abstract

linear algebra, and functions of a complex variable.

Use classic experimental techniques and modern measurement technology, including analog
electronics, computer data acquisition, laboratory test equipment, optics, lasers, and
detectors.

Communicate verba lly, graphically, and/or in writing the results of theoretical calculations

and laboratory experiments in a clear and concise manner.
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PHYSICS

Semester |

GE/ CC1.1: M echanics

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1:Properties of Matter: Moment of Inertia. Calculation of moment of inertia for rectangular,
cylindrical and spherical bodies. Kinetic energy of rotation. Motion involving both translation and
rotation. Gravitational potential energy. Inertial and gravitational mass. Motion of a particle under
a central force field. Two  -body problem and its reduction to one -body problem and its solution. The
energy equatio n and ener gy di ag avws.nBatellikeeamndiralarbosit dnd applications.
Geosynchronous orbits. Weightlessness. Basi c idea of global positioning system (GPS).

Unit 2:Oscillations: Free oscillations of simple syste ms: linear harmonic oscillator, Simple harmonic
motion. Differential equation of SHM and its solutions. Kinetic and Potential energy, Total energy
and their time averages . Oscillatory motion of a free compound pendulum, length of equivalent
simple pendulum; damped harmonic oscillator: Solution of differential equations for cases of
over/under/critical damping, forced harmonic oscillation of a lightly damped s ystem, Transient and
steady state, logarithimic decrement, resonance, Sharpness of resonance, Power dissipation and
Q-factor

Unit 3:Elasticity & Fluid Motion: Ho o k e 6 $ Stiless wstrain diagram , Elastic moduli , Relation between
elasticconstants , Poi ssondex Rae¢ s ®i on for Poissonds ratio,Wok ter
done in stretching and work done in twisting a wire , Twisting couple on a cylinder , Determination of
rigidity modulus by static torsion , Torsional pendulum , Determination of Y, Eand sby Searl e
method, by Bending of beams, by Vibration of loaded cantilever, Viscosity of liquds, St okedl aw
its applications, Poi seui |l |l e6s formula for steady flow of a visc

Unit 4: Special Theory of Relativity -1: Galilean transformation and invariance of Newton's laws of
motion, Michelson -Morley experiment and its outcome, inertial frame. Postulates of special theory;
Lorentz transformation along one of the axes , Length contraction, Time dila tion and Relativistic
addition o f velocities, Relativistic momentum (| inear) and energy, Mass  -Energy e quation

Reference Books:

1. An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw - Hill.
2. Mechanics, Berkeley Physics, vol.1, C. Kittel, W. Knight, et.al. 2007, Tata McGraw - Hill.
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Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley.

Analytical Mechanics, G.R. Fowles and G.L. Cassiday. 2005, Cengage Learning.

Feynman Lectures, Vol. |, R.P. Feynman, R.B.Leighton, M.Sands, 2008, Pearson Education
Introduction to Special Relativity, R. Resnick, 2005, John Wiley and Sons.

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

Mechanics, D.S. Mathur, S. Chand and Company Limited, 2000

University Physics. F.W Sears, M.W Zemansky, H.D Young 13/e, 1986, Addison Wesl| ey
10. Physics for scientists and Engineers with Modern Phys., J.W. Jewett, R.A. Serway, 2010,

© 00 N O O A W

Cengage Learning
11. Theoretical Mechanics, M.R. Spiegel, 2006, Tata McGraw Hill.
12. Mechanics - J. C. Slater and N. H. Frank (McGraw - Hill)

GE/ CC 1.2 :Practicals

Contact Hours Per Week 2

Examination Duration : 3 Hours

Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. To study the random error in observations, using measuring instruments.
2. To determine the elastic Constants Y,nand sof a wire by Searl eds met hod
3. To det er mi ne odulusiusing&ibratiom of cantilever, one end free.
4. To determine P oisons ratio of rubber.
5. To determine the acceleration penddumt.o gravity 06g06 us
6. To determine rigid ity modulus of a wire using Maxwe I ds needl e
7. To determine g and velocity for a freely falling body using Digital Timing Technique
8. To determine Coefficient of viscosity of water by Capillary flowmethod ( Poi seui |l | ed s me
9. To determine the Young's modulus of a wire by Optical lever method.

=
©

To determine coeeficient of viscosity of water using Ostwald Viscometer.

Reference Books

1. Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing
House
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4 ™ Edition, reprinted

1985, Heinemann Educational Publishers
3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11 "Edn, 2011, Kitab Mahal
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Semester Il

GE/ CC 2.1: Electricity and Magnetism

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1 :Vector Differentiation: Scalar and V ector field , Gradient of a scalar field and its geometrical
interpretation. Directional derivatives and normal derivatives, Properties of gradient operator,
Divergence and Curl of a vector field. The physical significance of divergence and Curl, Laplacian

operators. V ector identities  (related to gradient, divergence, curl ). Curvilinear coordinates,gradient,
divergence, curl  and | aplacian in spherical and cylindrical coordinates.

Unit 2 :Electric Field and Electric Potential: Electric field: El ectric fi dawd 1|
with applications to charge distributions with spherical, cylindrical and planar symmetry.
Conservative nature of Electrostatic field. Electrostatic pot ent i al . Lap!l acoesgisati asmsrd P
The Uniqueness theorem. Potential and Electric field of a dipole. Force and torque on a dipole.

Electrostatic energy of system of charges. Electrostatic energy of a charged sphere. Conductors in
an electrostatic Field. Surface charge and force on a conductor. Capacitance of a system of charged
conductors. Parallel -plate capacitor. Capacitance of an isolated conductor.

Unit 3 :Dielectric Properties of Materials and Magnetism :Polarization. Local electric field at an Atom.
Depolarization field. Electric  susceptibility. Polarizability. Clausius Mosotti equation. Classical Theory
of electric polarizability.

Ampere's circuital law and its application to (1) Solenoid and (2) Toroid. Prop erties of magnetic
field and magnet ic induction and magnetic flux. = Torque on a current loop in a uniform m agnetic
field. Lorentz force and motion of charged particles in electric and magnetic fields. M agnetic
properties of Dia -, Para-, and Ferro -magnetic materials, Magnetic intensity, magnetic induction,
permeability, magnetic susceptibility. Ferromagnetism. B -H curve and hysteresis.

Unit 4 :Electrical Circuits And Network Theorems : Growth& decay of currents in RC,RL and LCR Series
circuitsforDCand AC Circui t s: Kirchhoff 6s | aweactahce and Ai@pedance.c ui t
Series LCR Circuit: (1) Resonance, (2) Power dissipation and (3) Quality factor, and (4) Band
width , Parallel LCR circuit.

Network theorems: Ideal Constant -voltage and Constant -current sources. Network theorems:
Thevenin theorem, Norton theorem, Superposition theorem, Reciprocity theorem, Maximum power
transfer theorem.

Reference Books:

1. Electricity, Magnetism & Electromagnetic Theory, S. Mahajan and Choudhury,2012, Tata

McGraw

Electricity and Magnetism, Edward M. Purcell, 1986 McGraw - Hill Education

Introduction to Electrodynamics, D.J. Griffiths, 3rd Edn., 1998, Benjamin Cummings.

Feynman Lectures Vol.2, R.P.Feynman, R.B.Leighton, M. Sands, 2008, Pearson Education

Elements of Electromagnetics, M.N.O. Sadi ku, 2010, Oxford University Press.

a b W N
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6. Electricity and Magnetism, J.H.Fewkes&J.Yarwood. Vol. |, 1991, Oxford Univ. Press.

GE/ CC 2.2 :Practicals

Contact Hours Per Week 2
Examination Duration : 3 Hours
Maximum Marks : 25 (Expt -15, Viva -5, Record -5)
1. Use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, (c) DC Current,

(d) Capacitances, and (e) Checking electrical fuses.

2. To study the characteristics of a series RC Circuit.
3. To determine an unknown Low Resistance using Potentiometer.
4. To determine an unknown Low Resistance using Carey
5. To compare capacitances using DedSautybdbs bridge.
6. Measurement of field strength B and its variation in a solenoid (determine dB/dx)
7. To verify the Thevenin and Norton theorems.
8. To verify the Superposition, and Maximum power transfer theorems.
9. To determine self inductance of a coil by Ander soné
10. To study response curve of a Series LCR circuit and determine its (a) Resonant frequency,
(b) Impedance at resonance, ( ¢) Quality factor Q, & (d) Band width.
11. To study the response curve of a parallel LCR circuit and determine its (a)
Antiresonantfrequency and (b) Quality factor Q.
12. Measurement of charge and current sensitivity and CDR of Ballistic Galvanometer
13. Determine a high resistance by leakage method using Ballistic Galvanometer.
14. To determineself -i nduct ance of a coi l by Rayl eighés met hod.
15. To determine the mutual inductance of two coils by Absolute method.
16. To study the charging & discharging action of a capacitor.

Reference Books
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, AsiaPublishing

House
A Text Book of Practical Physics, I.Prakash& Ramakrishna, 11 " Ed., 2011, Kitab Mahal
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4 " Edition,reprinted

1985, Heinemann Educational Publishers
A Complete Course in Degree Practical Physics, B. B. Swain, Kalyani Publishers (2016)
5. A Laboratory Manual of Physics for undergraduate class es, D.P.Khandelwal, 1985, Vani Pub.

SEC1:Basic Instrumentation Skills

Contact Hour per Week : 2

Credits : 2

Terminal Examination duration : 2 hours

Maximum Marks : 50 (Terminal -40, Sessional -10)
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This course is to get exposure with various aspects of instruments and their usage throughhands -
on mode. Experiments listed below are to be done in continuation of the topics.

Unit 1
Basic Measuring Instrucments :
Basic of Measurement: Instruments accuracy, precision, sensitivity, resolution range etc. Errors
in measurements and loading effects.
Multimeter: Principles of measurement of dc voltage and dc current, ac voltage, ac current and
resistance. Specifications of a multimeter and their significance.
Electronic Voltmeter: Advantage over conventio nal multimeter for voltage measurement with
respect to input impedance and sensitivity. Principles of voltage, measurement (block diagram
only). Specifications of an electronic Voltmeter/ Multimeter and their significance.
Cathode Ray Oscilloscope: Block diagram of basic CRO. Construction of CRT, Electron gun,
electrostatic focusing and acceleration (Explanation only I no mathematical treatment), brief
discussion on screen phosphor, visual persistence & chemical composition. Time base operation,
synchroniza tion. Front panel controls. Specifications of a CRO and their significance.
Use of CRO for the measurement of voltage (dc and ac frequency, time period. Special features of
dual trace, introduction to digital oscilloscope, probes

Unit -2:
Analog and Dig ital Instruments :
Analog Instruments: Analog Instruments, Block diagram, explanation and specifications of low
frequency signal generators. pulse generator, and function generator.
Digital Instruments: Principle and working of digital meters. Compariso n of analog & digital
instruments. Characteristics of a digital meter.
Digital Multimeter: Block diagram and working of a digital multimeter. Working principle of time
interval, frequency and period measurement using universal counter/ frequency counter, time -
base stability, accuracy and resolution.

SEC 2: Practicals

Credit -2

Contact Hours Per Week D2

Examination Duration : 3 Hours

Maximum Marks : 50 (Expt -25, Viva -15, Record -10)
1. Use of an oscilloscope.
2. CRO as a versatile measuring device.
3. Circuit tracing of Laboratory electronic equipment,
4. Use of Digital multimeter/VTVM for measuring voltages
5. Circuit tracing of Laboratory electronic equipment,
6. Winding a coil / transformer.
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Study the layout of receiver circuit.
Trou ble shooting a circuit
Balancing of bridges

10. To observe the loading effect of a multimeter while measuring voltage across a low
resistance and high resistance.

11. To observe the limitations of a multimeter for measuring high frequency voltage and
currents.

12. To measure Q of a coil and its dependence on frequency, using a Q - meter.

13. Measurement of voltage, frequency, time period and phase angle using CRO.

14. Measurement of time period, frequency, average period using universal counter/frequency
counter.

15. Measurement of rise, fall and delay times using a CRO.

16. Measurement of distortion of a RF signal generator using distortion factor meter.

17. Measurement of R, L and C using a LCR bridge/ universal bridge.

18. Using a Dual Trace Oscillosco pe

19 Converting the range of a given measuring instrument (voltmeter, ammeter)

Reference Books:

A text book in Electrical Technology - BL Theraja - S Chand and Co.

2. Performance and design of AC machines - M G Say ELBS Edn.

3. Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill.

4. Logic circuit design, Shimon P. Vingron, 2012, Springer.

5. Digital Electronics, Subrata Ghoshal, 2012, Cengage Learning.

6. Electronic Devices and circuits, S. Salivahanan & N.S. Kumar, 3rd Ed., 2012, Tata Mc -
GrawHill .

7. Electro nic circuits: Handbook of design and applications, U. Tietze, Ch. Schenk, 2008,
Springer .

Electronic Devices, 7/e Thomas L. Floyd, 2008, Pearson India
Text book of electronics, B.B. Swain, Kitab Mahal (2015)

Semester lll
GE/ CC 3.1: Waves and Optics
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1 :Wave Motion: Propagation of a  disturbance, The traveling wave model, Transverse waves
on a string. Speed of  waves on strings , Travelling and standing waves on a string. Normal modes
of a string. Group velocity, Phase velocity. Plane waves. Spherical waves, Wave intensity, Plucked
and Struck Strings . The Linear wave equation; Superposition of two perpendicular harmonic waves:
Graphical and Analytical Methods. Lissajous figures (frequency ratio 1:1 and 1:2) and their uses
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Unit 2 :Wave Optics: Electromagnetic nature of light. Definition and Properties of wave front. Huygen &
Principle.
Interference: I nterference: Division of amplitude and divi s
Interference in  thin films: parallel and wedge -shaped f i | ms.ringsemeasorenterst of
wavelength and refractive index.
Interferometer s: Idea of form of fringes (no the ory needed), Determination of wavelength,
Wavelength difference, Refractive index and Visibility of fringes.Fabry -Perot
Interferometer Determination of wavelength

Unit 3 :Diffraction: Fraunhofer diffraction: Single slit; Double Slit. Multiple slits & Plane Diffraction
grating. Rayleigh  criterion of resolution, Resolving power of grating, telescope and microscope.
Fresnel diffraction: Half -period zones. Zone plate. Fresnel diffraction pattern of a straight edge
using half -period zone analysis.

Unit 4 :Polarization: Transverse nature of light waves. Polarized & unpolarized light , Polarization by
reflection, refracti on &awsMalas taw rlighh gropagdBionenvusidxial rerssal,
double refraction, Nicol prism, Plane polarized light - pro duction and analysis. Circular and elliptical

polarization. Half wave & quarter wave plates
Reference Books
Waves: Berkeley Physics Course, vol. 3, Francis Crawford, 2007, Tata McGraw - Hill.
Fundamentals of Optics, F.A. Jenkins and H.E. White, 1981, McGraw - Hill
Principles of Optics, Max Born and Emil Wolf, 7 ™ Edn., 1999, Pergamon Press.
Optics, Ajoy Ghatak, 2008, Tata McGraw Hill
The Physics of Vibrations and Waves, H. J. Pain, 2013, John Wiley and Sons.
The Physics of Waves and Oscillations, N.K. Ba jaj, 1998, Tata McGraw Hill.
Optics 1 Brijlal & Subramaniam - (S. Chand Publication) 2014.
Geometrical and Physical Optics I R.S. Longhurst , Orient Blackswan, 01-Jan-1986
Vibrations and Waves -- A. P. French, (CBS) Indian print 2003
Optics, E. Hecht  (Pearsonindia)
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GE/ CC 3.2 : Practicals

Contact Hours Per Week 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. To determine the frequency of an electric tuniimg f o
law.
2. To investigate the motion of coupled oscillators.
3. To study Lissajous Figures.
4, Familiarization with: Schuster’s focusing; determination of angle of prism.
5. To determine refractive index of the Material of a prism using sodium source.
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6. To determine the dispersive power and Cauchy constants of the material of a prism using
mercury source.
To determine the wavelength of sodium source usi
To determine wavelength of sodium light using Fresnel Biprism.

Todetermine wavel ength of sodium |Iight using Newtonos
10. To determine the thickness of a thin paper by measuring the width of the interference
fringes produced by a wedge  -shaped Film.
11. To determine wavelength of (1) Na source and (2) spectral lines of Hg so urce using plane
diffraction grating.
12. To determine dispersive power and resolving power of a plane diffraction grating.
Reference Books
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, AsiaPublishing
House

A Text Book of Prac tical Physics, I. Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition,reprinted
1985, Heinemann Educational Publishers

A Complete Course in Degree Practical Physics, B. B. Swai n, Kalyani Publishers (2016)
5. A Laboratory Manual of Physics for undergraduate classes, D.P.Khandelwal, 1985, Vani
Semester IV
GE/ CC 4.1: Thermal Physics
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1 :Introduction to Thermodynamics
Recapitulation of Zeroth and First law of thermodynamics:
Second Law s of Thermodynamics : Reversible and Irreversible process with examples.
Second law s& Entropy, Concept of Entropy, Clausius theorem. Clausius inequality, Second la of
thermodynamics in terms of entropy. Entropy of a perfect gas. Principle of increase of entropy.
Entropy Changes in  reversible and irreversible processes with examples. Temperature T Entropy
di agr ams f o rcycl€ &hireh dawdfs thermodynamics. Unattainability of absolute zero

Unit 2 :Thermodynamic Potentials . Extensive and intensive thermodynamic variables . Thermodynamic
potentials: Internal energy, Enthalpy, Helmholtz free energy , Gi Wréedmsergy . Their definitions,
properties and applications. Magnetic ~ work, Cooling due to adiabatic demagnetization, first and
second order Phase Transitions with examples, ClausiusClapey ron Equation and Ehrenfest
equations .
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Maxwel | 6s Ther modynami c DRei aaiboBss and applications (
Ma x w e Irdlafions:(1) Clausius -Clapeyron equation, (2) Values of C p-Cv, (3) Tds equations, (4)
Change of temperature during  adiabatic process.

3 :Kinetic Theory of Gases . Derivation of Maxwel | 6s l aw of di str
experimental verification, Mean free path (Zeroth Order), Law of equipartition of energy (no

derivation) and its applications to specific heat of gases; mono  -atomic and diatomic gases.

Real Gases : Bahaviour of real gases: Derivations from the Ideal gas equati on, An
experiments on CO 5 Critical constants, Free adiabatic expansion of a perfect Gas, Joule -Thomson
cooling.

4 :Theory of Radiation: Blackbody radiation, Spectral distribution, Concept of energy density,
Derivation of Pl anck's | aw, Deducti on -oJeansWawe rUiraviolel i st r

Catstrophe, Stefan -Boltzmann law and Wi ends di s polnacPd naennctk 6lsa w afw.
Statistical Mechanics: Maxwell -Boltzmann law - distribution of velocity, Quantum statistics -
Fermi - Dirac distribution law - electron gas - Bose-Einstein distribution law - photon gas -
comparison of three statistics.

Reference Books:

1.

OO~ WN

~

Heat & Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw - Hill.

A Treatise on Heat, Meghnad Saha, and B.N. Srivastava, 1958, Indian Press

Thermal Physics, S. Garg, R. Bansal & Ghosh, 2 " Ed., 1993, Tata McGraw -Hill

Modern Thermodynamics with Stat istical Mechanics, Carl S. Helrich, 2009, Springer.
Thermodynamics, Kinetic Theory & Statistical Thermodynamics, Sears & Salinger.1988, Narosa.
Concepts in Thermal Physics, S.J. Blundell & K.M. Blundell, 2nd Ed., 2012, OxfordUniversity
Press

Heat and Therm al Physics - Brijlal & Subramaiam (S. Chand Publication) 2014

Thermal Physics -- C. Kittel and H. Kroemer (McMillan Education India) 2010

GE/ CC 4.2 : Practicals

Contact Hours Per Week 2
Examination Duration : 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. To determine Mechanical Equi val ent of Heat , J, by
method.
2. To determine the coefficient of thermal conductivity of a bad conductor by Lee and

Charl tonds disc met hod.

3. To determine the temperature co -efficient of resistance using meter bridge.
To study the variation of thermo emf across two junctions of a thermocouple with
temperature.

5. To record and analyze the cooling temperature of an hot object as a function of time using a
thermocouple and suitable data acqu isition system

6. To calibrate Resistance Temperature Device (RTD) using Null Method/Off -Balance Bridge
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To determine Stefands Constant.

To determine the coefficient of thermal conducti vit
To determine the Coefficient of Therm al Conductivity of Cu by Angstr
10. To determine the Boltzmann constant using PN junction diode.

Reference Books

1. Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, AsiaPublishing
House
A Text Book of Practical  Physics, I.Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition,reprinted
1985, Heinemann Educational Publishers
A Laboratory Manual of Physics for undergraduate classes, D.P.Kh andelwal,1985, Vani Pub.

5. A Complete Course in Degree Practical Physics, B.B. Swain, Kalyani Publishers (2016)

(Opt. any one)

DSE | (Choice -1)I. 1.1: Computational Physics (Choice -I)

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

The aim of this course is not just to teach computer programming and numericalanalysis but to
emphasize its role in solving problems in Physics.

A Highlights the use of computational methods to solve physical problems
A Use of computer language as a tool in solving physics problems (applications)
A Course will consist of hands on training on the Problem solving on Computers.

Unit 1
Algorithms and Flowcharts: Algorithm: Definition, properties and development. Flowchart:
Concept of flowchart, symbols, guidelines, types. Examples: Cartesian to Spherical polar
coordinates, Roots of quadratic equation, Sum of two matrices, Sum and product of a finite series,
calcu lation of sin(x) as a series, algorithm for plotting (1) Lissajous figures and (2) Trajectory of a
projectile thrown at an angle with the horizontal.

Unit 2
Scientific Programming : Some fundamental Linux commands (Internal and External
commands). Opera tors: Arithmetic, Relational, Logical and Assignment Operators. Expressions:
Arithmetic, Relational, Logical, Character and Assignment Expressions. Fortran Statements: I/O
Statements (unformatted/formatted), Executable and Non - Executable Statements

Unit3
Control Statements: Types of Logic (Sequential, Selection, Repetition), Branching statements
(Logical IF, Arithmetic IF, Block IF, Nested Block IF, SELECT CASE and ELSE IF Ladder
statements), Looping Statements (DO -CONTINUE, DO -ENDDO, DOWHILE, Implied  and Nested DO
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Loops), Jumping Statements (Unconditional GOTO, Computed GOTO, Assigned GOTO) Subscripted
Variables (Arrays: Types of Arrays, DIMENSION Statement, Reading and Writing Arrays), Functions
and Subroutines (Arithmetic Statement Function, Function Subprogram and Subroutine), RETURN,
CALL, COMMON and EQUIVALENCE Statements), Structure, Disk I/O Statements

Unit 4
Development of FORTRAN Programme : Basic elements of FORTRAN: Character Set, Constants
and their types, Variables and their types, Keyw ords, Variable Declaration and concept of
instruction and program.Layout of Fortran Program, Format of writing Program and concept of
coding, Initialization and Replacement Logic.Open a file, writing in a file, reading from a file.
Examples from physics pr  oblems.

DSEI. 1.2 Practical/l Programming:

Exercises on syntax on usage of FORTRAN

To print out all natural even/ odd numbers between given limits.

To find maximum, minimum and range of a given set of numbers.

To find a set of prime numbers and Fibonacci series .

Write programming of differential equation applicable in physical system ,Heat -plugs, SHM.

S

Matrix solution (Inverse ).

Reference Books:
1. Introduction to Numerical Analysis, S.S. Sastry, 5th Edn., 2012, PHI Learning Pvt. Ltd.

2. Computer Programming in Fortran 770. V. Rajaraman ( Publ
3. Schaumdés Outline of Theory and Problems of Programmin
1986Mc - Graw Hill Book Co.
4. Computational Physics: An Introduction, R.C. Verma, et al. New Age In ternationalPublishers, New
Delhi(1999)
A first course in Numerical Methods, U.M. Ascher and C. Greif, 2012, PHI Learning
Elementary Numerical Analysis, K.E. Atkinson, 3 " Edn., 2007, Wiley India Edition.
A Complete Course in Degree Practical Physics, B.B. Swain & P.K. Jena, Kalyani Publishers (2017)
DSE Il (Choice -2) 1. 2.1 : Nano Materials and Applications (Choice -II)
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1:Nanoscale Systems: Length scales in physics, Nanostructures: 1D, 2D and 3D nanostructures
(nanodots, thin films, nanowires, nanorods) , Band structure and density of states of materials at
nanoscale, Size effects in nano -systems.
Unit 2:Nano Materials: Structure, properties and importance of the Nanomaterials - Metallic
nanoparticles - Semiconductor quantum dots, core -shell nanoparticles - carbon based

nanomaterials - fullerenes, carbon nanotubes (single walled and multi walled) and graphene

Unit 3: Nano Technology
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Fundamentals of  Microscopic techniques - Scanning electron microscopy (SEM ), Transmission
electron microscopy (TEM) , Scanning probe microscopy (STM and AFM) - Spectroscopy -
Characterization of nanomaterials by absorption spectroscopy (UV , Visible, IR) and Raman
spectroscopy.

Unit 4 :Applications: Applications of nanopatrticles, quantum dots, nanowires and thin films for p hotonic

devices (LED, solar cells). Single electron devices (no derivation). CNT based transistors.

Reference books:

1. C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.).

2. Gabor L. Hornyak, Joy Deep Dutta, Harry F. Tibbals and Hail K. Rao, Introduction to
Nanoscience, New York, CRC press, 2008

3. Pradeep T, Nano: The Essentials: Understanding Nanoscience and Nanotecnology, New
Delhi, Tata McGraw - Hill Publishing Company Limited , 2008

4. Rao, C.N.R, Muller, Cheetham, The Chemistry of Nanomaterials, 1 and 2, Weinheim, Wiley -
VCH Verlag GmBH& Co, 2004Learning Private Limited).

5. Peter M. Martin, Handbook of deposition technologies for films and coatings science,

application and technol  ogy, USA, Elsevier, 2010
6. W.R. Fahrner (Ed.), Nanotechnology and Nanoelectronics, materials, devices, measurement
techniques, Springer - Verlag Berlin Heidelberg, 2005
Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons).
Nanotechnology - Rakesh Rathi(S. Chand & Company, New Delhi)

Semester V
CC5.1: Mathematical Physics -1
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1:Calculus : Calculus of functions of more than one variable: Partial derivatives, exact and inexact

differentials, integrating factor, with simple illustration. Constrained maximization using Lagrange
multipliers.
Vector Calculus : Recapitulation of vectors: Properties of vectors under rotations. Scalar product

and its invariance under rotations. Vector product, Scalar triple product and their interpretation in
terms of area and volume respectively. Scalar and Vector fields.

Unit 2 :Orthogonal Curvilinear Coordinates: Orthogonal  curvilinear  coordinates, Derivation of
Gradient, Divergence, Curl and Laplacian in Cartesian, Spherical and Cylindrical coordinate
systems. Comparison of velocity and acceleration in cylindrical and spherica | coordinate system.
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Unit 3 :Dirac Delta function and its properties . Definition of Dirac delta function. Representation as
limit of a Gaussian function and rectangular function. Properties of Dirac delta function.
Second order differential equations : Second order linear differential equations with constant
and variable coefficients . Linear indepence of sollutions (Wronskain) . Series solutions of linear
harmonic oscillator.

Unit 4 :Vector Integration: Ordinary Integrals of Vecto rs. Multiple integrals, Jacobians ,Notion of
infinitesimal line, surface and volume elements. Line, surface and volume integrals of vector fields.

Flux of a vector field. Gau s s di vergence t heor Stoke & Geoeemn @rsd thaim d

applications (no rigorous proofs).

Reference Books:

1. Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, 2013,7 "Ed.,
Elsevier.

2. An introduction to ordinary differential equations, E.A. Coddington, 2009, PHI learning.

3. Differential Equations, George F. Simmons, 2007, McGraw Hill.

4. Mathematical Tools for Physics, James Nearing, 2010, Dover Publications.

5. Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva Book

6. Advanced Engineering Mathematics, D.G. Zill and W.S. Wright, 5 Ed., 2012, Jones and

Bartlett Learning
Advanced Engineering Mathematics, Erwin Kreyszig, 2008, Wiley India.
Essential Mathematical Methods, K.F.Riley&M.P.Hobson, 2011, Cambridge Univ. Press

Mathematical Physics and Special Relativity -- M. Das, P.K. Jena and B.K. Dash (Srikrishna
Prakashan) 2 "™ Edition 2009

10. Mathematical Physics -H.K. Dass, Dr. Rama Verma (S. Chand Higher Academics) 6 ™ Edition
2011.

11. Mathematical Physics 1 C. Harper, (Prentice Hall India) 2006.
12. Mathematical Physics - Goswami (Cengage Learning) 2014
13. Mathematical Method  for Physical Sciences - M. L. Boas (Wiley India) 200

CC 5.2 :Practicals

Contact Hours Per Week L2

Examination Duration . 3 Hours

Maximum Marks . 25 (Expt -15, Viva -5, Record -5)

The aim of this Lab is not just to teach computer programming and numerical analysis but to
emphasize its role in solving problems in Physics.

i Highlights the use of computational methods to solve physical problems

i The course will consist of lectures (both theory and practical) in the Lab

i Evaluation done not on the programming but on the basis of formulating the problem
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i Aim at teaching students to construct the computational problem to be solved
1 Students can use any one operating system Linux or Microsoft Windows
Topics Description with Applications

Introduction and Computer architecture and organization, memory andinput/output devices.
Overview

Basics of scientific |Binary and decimal arithmetic, Floating point numbers,algorithms,
computing Sequence, Selection and Repetition, singleand double precision arithmetic,
underflow &overflow emphasizethe importance of making equations in terms
of dimensionless variables, lterative methods.

Errors and error |Truncation and round off errors, Absolute and relativeerrors, Floating point
Analysis computations.

Review of C & C++ Introduction to Programming, constants, variables anddata types, operators
Programming and Expressions, /O statements,scanf and printf, ¢ in and c¢ out,
Fundamentals Manipulators for dataformatting, Control statements (decision making
andlooping statement s) (Ifé éstatement. If é else Statement.Nested if
Structure. Else & if Statement. Ternary Operator.Goto Statement. Switch
Statement. Unconditional andConditional Looping. While Loop. Do -While
Loop. FORLoop. Break and Continue Statements. Nested Loops ),Arrays (1D
& 2D ) and strings, user defined functions,Structures and Unions, Idea of

classes and objects

Programs: Sum & average of a list of numbers, largest of a givenlist of numbers and its
location in the list, sorting ofnumbers in ascending descending order, Binary
search

Random number |Area of circle, area of square, volume of sphere, valueof o .

generation

Referre nce Books:

Introduction to Numerical Analysis, S.S. Sastry, 5SthEdn. , 2012, PHI Learning Pvt. Ltd.

Schaum's Outline of Programming with C++. J. Hubbard, 2000, McGraw  -Hill Pub.

Numerical Recipes in C: The Art of Scientific Computing, W.H. Pressetal, 3 "“Edn.2007,
Cambridge University Press.

A first course in Numerical Methods, U.M. Ascher & C. Greif, 2012, PHI Learning.

Elementary Numerical ~ Analysis, K.E. Atkinson, 3 ™ Edn., 2007, Wiley India Edition.

Numerical Methods for Scientists & Engineers, R.W. Hamming, 1973, Courier Dover Pub.

N o o b~

An Introduction to computational Physics, T. Pang, 2 "d Edn., 2006, Cambridge Univ. Press.

CC 6.1 :Classical Mechanics

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1 : Classical Mechanic s - |
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Unit 2 :

Unit 3 :

Unit 4 :

Referen

CC6.2:
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Rotating frame of reference, Inertial & Coriolis force, Mechanics of a system of particle,
Conservation of linear momemtum, angular momentum & energy, Constraints: holonomic & non -
holonomic, Degrees of  freedom, Generalised coordinates & velocities

Classical Mechanic s -l

Principle of wvirtual wor k, D6 Al e mb elragrange requationi Hiamilion's &
principle, Lagrangian, Cyclic coordinate & conservation theorem s, Simple applications of Lagrangian
formulation (Atwood machine, simple pendulum. Canonical momenta & Hamiltonian. Hamilton's
equations of motion. Applications: Hamiltonian for a harmonic oscillator

Classical Mechanic s -1l

Central force & its characteristics. Lagrangian approach to study two -body central force problem
and reduction to equivalent one -body problem, Inverse square law and different forms of orbit.
Deduction of Kepler's laws of planetary motion. Rutherford scattering cross sec tion.

Special Theory of Relativity -1l : Postulates of special theory of relativity. Lorentz
transformations. Minkowski space. The invariant interval, light cone and world lines. Space -time
diagrams. Time -dilation, length contraction & twin paradox. Four -vectors: space -like, time -like
&light -like. Four -velocity and acceleration. Metric and alternating tensors. Four -momentum and
energy -momentum relation. Doppler effect from a four -vector perspective. Concept of four -force.
Conservation o ffour -momentum. Relativistic kinematics.

ce Books:

Classical Mechanics, H. Goldstein, C.P. Poole, J.L. Safko, 3 ""Edn. 2002,Pearson Education.
Mechanics, L. D. Landau and E. M. Lifshitz, 1976, Pergamon.

Classical Mechanics: An introduction, Dieter Strauch, 2009, Springer.

Solved Problems in classical Mechanics, O.L. Delange and J. Pierrus, 2010, Oxford Press
Classical Mechanics -J.C. Upadhyay (Himalaya Publication) 2014

Classical Dynamics of Particles and Systems T S.T. Thornton (Cengage Learning) 2 012
Introduction to Classical Mechanics - R.K. Takwale, S.Puranik(Tata McGraw Hill)

00 N o 0o A WDN

Classical Mechanics -M. Das, P.K. Jena, M. Bhuyan, R.N. Mishra (Srikrishna Prakashan)

Practicals
10. To determine the Moment Of Inertia of a Fly Wheel.

11. To determinethe Coef fi ci ent of Viscocity of a | iquid usi

12. To determine acceleration due to gravity 6gd usi
13. To determine rigidity modulus of a wire using Barton;s apparatus

ng
ng

14. To determine Youngo6s modul wadedatthedniddlsi ng cantil ever

15. To investigate the motion of a coupled oscillator
16. Moment of inertia, rigidity modulus, using torsional pendulum.

95



96

17. Moment of inertia of a rod using b i- pillar pendulum.

CC 7.1 : Quantum Mechanics and Applications

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1 :
Introduction to quantum mechanics
Inadequacy of classical physics: Brief review of Black body radiation, Photoelectric effect, Comp ton
effect, dual nature of radiation, wave nature of particles. de Broglie hypothesis, Experimental
confir mation of matter wave, Davisson -Germer experiment, velocity of de Broglie wave, wave
particle duality, phase velocity and group velocity, wave packets ,Uncertainty  principle, lllustration
of the Principle through thought experiments of electron diffraction through a slit. Time dependent
Schrodinger equation and dynamical evolution of a quantum state; Properties of wave function.

Unit 2

Unit 3 :

Unit 4 :

Interpretation of  wave function Probability and probability current densities in three dimensions;
Conditions for physical acceptability of wave f unctions . Normalizationof wave function.

Operator Formalism: Observables and Operator, Hermitian operator, Eigen values and Eigen

functions. Position, momentum and Energy operators; commutator of position and momentum
operators; Expectation values of position and momentum. Hamiltonian, stationary states and

energy eigen values; expansion of an arbitrary wave function as a | inear combination of energy
eigen functions; General solution of the time dependent Schrodinger equation in terms of linear
combinations of stationary states; Application to spread of Gaussian wave -packet for a free particle

in one dimension; wave packets, Fourier transforms and momentum space wave function; Position -
momentum uncertainty principle.

One Dimensional Schr odi nger6s Equation

General discussion of bound states in an arbitrary potential , continuity of wave funct  ion, application

to one -dimensional problem -square well potential; Quantum mechanics of simple harmonic
oscillator -energy levels and energy Eigen functions ground state, zero point energy & uncertainty

principle. One dimensional infinitely rigid box - energy Ei gen values and Eigen functions,
normalization; Quantum dot as example; Qu antum mechanical tunnelling in one dimension -across
a step potential & rectangular potential barrier.

Atoms in Electric & Magnetic Fields : Electron angular momentum. Space quantization. Electron

spin and Spin angular mo ment um. L athemrenn. &pin magnetic moment . Stern -Gerlach
experiment. Zeeman  effect: Electron magnetic moment and magnetic energy , Gyromagnetic ratio
and Bohr magneton.
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Reference Books:
1. A Text book of Quantum Mechanics, P. M. Mathews and K. Venkatesan, 2nd Ed., 2010, McGraw
Hill

2. Quantum Mechanics, Robert Eisberg and Robert Resnick, 2nd Edn., 2002, Wiley.

3. Quantum Mechanics, G. Aruldhas, 2 "'Edn. 2002, PHI Learning of Indi a.

4, Quantum Mechanics, Bruce Cameron Reed, 2008, Jones and Batrtlett Learning.

5. Quantum Mechanics: Foundations & Applications, Arno Bohm, 3rd Edn., 1993, Springer

6. Quantum Mechanics for Scientists & Engineers, D.A.B. Miller, 2008, Cambridge UniversityPress

7. Quantum Physics -S. Gasiorowicz (Wiley India) 2013

8. Quantum Mechanics -J.L. Powell and B. Craseman (Narosa) 1988

9. Introduction to Quantum Mechanics - M. Das, P.K. Jena, (SriKrishna Prakashan)

10. Basic Quantum Mechanics 1 A.Ghatak (Mc Millan India) 2012

11. Lectures o n Engineering Physics, L Moharana, P.K. Panda, S.K. Dash and B. Ojha, Pearson
Publishers, 2017

12. Introduction to Quantum Mechanics T R. Dicke and J. Wittke

13. Quantum Mechanics - Eugen Merzbacher, 2004, John Wiley and Sons, Inc.

14. Introduction to Quantum Mechanic s, D.J. Griffith, 2nd Ed. 2005, Pearson Education
15. Quantum Mechanics, Walter Greiner, 4th Edn., 2001, Springer

16. Quantum Mechanics - F. Mandl (CBS) 2013

17. Cohen - Tannoudji, B Diu and F Lalo&, Quantum Mechanics (2 vols) Wiley -VCH 1977
CC 7.2 Practicals
Contact Hours Per Week D2
Examination Duration . 3 Hours
Maximum Marks . 25 (Expt -15, Viva -5, Record -5)

Use C/C++/Scilab for solving the following problems based on Quantum Mechanics like
1. Solve the s -wave Schrodinger equation for the ground state and the first excited state of
the hydrogen atom:
Here, m is the reduced mass of the electron. Obtain the energy eigenvalues and plot the
corresponding wave functions. Remember that the ground state energy of the hydrogen
at om i-18.6 &V. Take e =3.795 (eVA)1 /2, tc¢c = 1973 (eVj) and m = 0
2. Solve the s -wave radial Schrodinger equation for an atom: where m is the reduced mass of
the system (which can be chosen to be the mass of an electron), for the screened coulomb
potential Find the energy (in eV) of the ground state of the atom to an accuracy of three
significant digits. Also, plot the corresponding wave function. Take e = 3.795 (eVA)1/2, m =
0.511x106 eV/c2, and a = 3 |, 5 i, 7 . In these u
energy is expe cted to be above -12 eV in all three cases.
3. Solve the s -wave radial Schrodinger equation for a particle of mass m: For the anharmonic
oscillator potentialfor the ground state energy (in MeV) of particle to an accuracy of three
significant digits. Also, plot the corresponding wave function. Choose m = 940 MeV/c2, k =
100 MeV fm -2, b =0, 10, 30 MeV fm -3ln these units, ct = 197.3 MeV
energy | expected to lie between 90 and 110 MeV for all three cases.

97



98

4. Solve the s -wave radial Schrodi nger equation for the vibrations of hydrogen molecule:
Where 1 i s the r educ e datormaystsm far the Mdrse potemtial Find the
lowest vibrational energy (in MeV) of the molecule to an accuracy of three significant digits.

Also plot the correspo  nding wave function.

Take: m = 940x106eVvV/C2, D = 0.755501 eV, U = 1.
Laboratory based experiments:
5. Study of Electron spin resonance - determine magnetic field as a function of the resonance
frequency
6. Study of Zeeman effect: with ex ternal magnetic field; Hyperfine splitting
7. To show the tunneling effect in tunnel diode using | -V characteristics.
8. Quantum efficiency of CCDs

Reference Books:
1. Schaum's outline of Programming with C++. J.Hubbard, 2000,McGraw -Hill Publication
2. Numerical Recipes in C: The Art of Scientific Computing, W.H. Pressetal., 3rd Edn., 2007,
Cambridge University Press.
3. Anintroduction to computational Physics, T.Pang, 2nd Edn.,2006, Cambridge Univ. Press

4. Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB . Scientific & Engineering
Applications: A. VandeWouwer, P. Saucez, C.V. Fernandez.2014 Springer.

5. Scilab (A Free Software to Matlab): H. Ramchandran, A.S. Nair. 2011 , S. Chand & Co.
Scilab Image Processing: L.M.Surhone.2010 Betascript Publishing ISBN:978 -6133459274

A Complete Course in Degree Practical Physics, B. B. Swain & P.K. Jena, Kalyani Publishers (2017)

CC 8.1: Digital and Analog Circuits , Oscilator s, Rectifiers

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1: Digital Circuits . Difference between Analog and Digital Circuits. Binary Numbers. Decimal to

Binary and Binary to Decimal Conversion, AND, OR and NOT Gates (Realization using Diodes and
Transistor). NAND and NOR Gates as Universal Gates. XOR and XNOR Gates.

44,

De Morgan's theorems. Boolean laws. Simplification of logic circuit using Boolean algebra.

fundamental products . Conversion of a truth table into an equivalent logic circuit by (1) S um of

products method and (2) Karnaugh map.

Unit 2:Semiconductor Devices and Amplifiers: Zener diode and its characteristics, LED, Photodiode
(Characterstics ). Bipolar junction transistors: n  -p-n and p -n-p transistors. Characteristics of CB, CE

and CC Configurations. Current gains Jand a. Rel ati pgrmanbetawe Bheoanalysis of

Transistors. DC load line and Q -point. Active, Cutoff, and Saturation regions. Voltage divider bias

circuit for CE Amplifier. h-parameter s, Equivalent circuit. Analysis of a single  -stage CE amplifier
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using Hybrid model. Input and Output Impedance. Current, Voltage and Power Gains. Class A, B, C
and AB Amplifiers. JFET: n  -channel and p -channel

Unit 3: Operational Amplifiers (Black Box approach) : Characteristics of an Ideal and Practical Op -

Unit 4

Amp (IC 741), Differential amplifier (Dual input balanced and unbalanced output, single input
balanced and unbalanced outp  ut) and its gain, input/out put resistance, Open -loop & Closed -loop
Gain. CMRR, concept of Virtual ground. Applications of Op -Amps: (1) Inverting and Non -inverting
Amplifiers, (2) Adder, (3) Subtractor, (4) Differentiator, (5) Integrator, (6) Zero crossing detector

:Oscillators and Rectifers

Oscillators, criteria for sustained oscillation, tank circuit, Hartley, Colpitt and Weinbridge oscillators,
Multivibrators. Power supply: Half -wave rectifiers. Centre -tapped and Bridge full-wave rectifiers
Calculation of ripple factor and rectification eff iciency , Basic idea about series inductor, L -section
and P-section filters, Zener diode and Voltage regulation, Radio transmission, Modulation and
demodulation (Amplitude and Frequency)

Reference Books:

o O~ WODN

~

Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc -Graw Hill.
Electronic Circuits and Systems: Analog and Digital, Y N Bapat, 1992, Tata Mc -Graw Hill
Electronic devices and circuits, S. Salivahanan and N. Suresh Kumar, 2012, Tata Mc -Graw Hill.

Microelectronic Circuits, M.H. Rashid, 2 "d Edn., 2011, Cengage Learning.

Modern Electronic Instrumentation & Measurement Tech., Helfrick & Cooper, 1990, PHI Learning
Digital Principles & Applications, A.P. Malvino, D.P. Leach & Saha, 7th Ed.,2011, Tata McGraw
Hill

Fundamentals of Digital Circuits, A. Anand Kumar, 2nd Edition, 2009, PHI Learning Pvt. Ltd.
OP-AMP and Linear Digital Circuits, R.A. Gayakwad, 2000, PHI Learning Pvt. Ltd.

Textbook on Electronics, B. B. Swain, Kitab Mahal, Cuttack (2015)

CC 8.2 : Practicals

Contact Hours Per Week : 2

Examination Duration : 3 Hours

Maximum Marks : 25 (Expt -15, Viva -5, Record -5)

To measure (a) Voltage, and (b) Frequency of a periodic waveform using a CRO

To verify and design AND, OR, NOT and XOR gates using NAND gates.

To minimize a given  logic circuit.

Half adder, Full adder and 4  -bit Binary Adder.

Adder - Subtractor using Full Adder I.C.

To design an astable multivibrator of given specifications using 555 Timer.

To design a monostable multivibrator of given specifications using 555 Timer.

© N o s~ Db

To study IV characteristics of PN diode, Zener and Light emitting diode
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13.

14.
15.
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To study the characteristics of a Transistor in CE configuration.

To design a CE amplifier of a given gain (mid -gain) using voltage divider bias.

To design an inverting amplifier of given gain using Op -amp 741 and study itsfrequency
response.

To design a non -inverting amplifier of given gain using Op -amp 741 and studyits Frequency
Response.

To study a precision Differential Amplifier of given 1/O specifi cation using Opamp.

To investigate the use of an op -amp as a Differentiator

To design a Wien Bridge Oscillator using an op -amp.

Reference Books:
Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc -Graw

1.

a b WD

Hill.

Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall.

OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall.
Electronic Principle, Albert Malvino, 2008, Tata Mc -Graw Hill.

A Complete Course in Degree Practical Physics, B. B. Swain, Kalyani Publishers (2017)
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Semester VI
CC9.1: Mathematical Physics -1l
Contact Hour per Week : 4
Credits : 4
Terminal Examination duration : 3 hours
Maximum marks : 75 (Terminal - 60, Sessional - 15)
Unit 1 :Fourier series  : Periodic functions. Orthogonality of sine and cosine functions, Dirichlet conditions

Unit 2

Unit 3

Unit 4

(Statement only). Expansion of periodic functions in a series of sine and cosine functions and
determination of Fourier coefficients. Complex representation of Fourier series. Expansion of

functions with arbitrary period. Expansion of non -periodi ¢ functions over an interval. Even and odd
functions and their Fourier expansions. Application. Summing of infinite Series. Term -by-Term
differentiation and integration of fourier series. Parseval identity.

:Frobenius Method and Special Functions . Singular Points of Second Order linear differential

equations and their importance, Frobenius method and its applications to differential equations:
Legendre & Hermite Differential Equations. Properties of Legendre &Hermite Polynomials:
Rodrigues Formula, = Generating Function, Orthogonality. Simple recurrence relations. Expansion of
function in a series of Legendre polynomials. Associated Legendre polynomials and spherical
harmonics.

:Special Integrals: Beta and Gamma  functions and relation between t hem. Expression of
Integrals in terms of Gamma functions. Error  function (Probability Integral).
Theory of Errors: Systematic and Random errors. Propagation of  errors. Normal Law of errors.
Standard and Probable  error.

:Partial Differential Equations : Solutions to partial differential equations using separation of
variables: Laplace's equation in problems of rectangular, cylindrical and spherical symmetry.
Conducting and dielectric sphere in an external uniform electric field. Wave equation a nd its
solution for vibrational modes of a stretched string.

Reference Books:

Mathematical Methods for Physicists: Arfken, Weber, 2005, Harris, Elsevier.

2. Fourier Analysis by M.R. Spiegel, 2004, Tata McGraw - Hill.

3. Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole.

4. Differential Equations, George F. Simmons, 2006, Tata McGraw - Hill.

5. Partial Differential Equations for Scientists & Engineers, S.J. Farlow, 1993, Dover Pub.

6. Mathematical methods for Scientists & Engineers, D.A. McQuarrie, 2003, Vi va Books

7. Mathematical Physics and Special Relativity -- M. Das, P.K. Jena and B.K. Dash(Srikrishna
Prakashan) 2 "™ Edition 2009

8. Mathematical Physics -H.K. Dass, Dr. Rama Verma (S. Chand Higher Academics) 6 " Edition
2011.

9. Mathematical Physics 1 C. Harper, (Prentice Hall India) 2006.

10. Mathematical Physics -Goswami (CENGAGE Learning) 2014

11. Mathematical Method for Physical Sciences - M. L. Boas (Wiley India) 2006
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12. Mathematics for Physicists, P. Dennery and A. Krzywicki Dover)

13. Advanced Engineering Mathematics, E.

CC 9.2 : Practicals
Contact Hours Per Week : 2
Examination Duration 3 Hours

Maximum Marks

Kreyszig (New Age Publication) 2011.

25 (Expt -15, Viva -5, Record -5)
The aim of this Lab is to use the computational methods to solve physical problems.

Course will consist of

lectures (both theory and practical) in the Lab. Evaluation done not on the programming but on the basis

of formulating the problem.

Topics

Description with Applications

Introduction to Numerical computation
software Scilab

Introduction to Scilab, Advantages and disadvantages, Scilab
environment, Command window, Figure window, Edit window,

Scilab,
Multidimensional arrays, Subarray, Special values, Displaying

Variables and arrays, Initialising variables in

output data, data fi le, Scalar and array operations, Hierarchy

of operations, Built in Scilab functions, Introduction to
plotting, 2D and 3D plotting (2), Branching Statements and
program design, Relational & logical operators, the while loop,

for loop, details of loop operat ions, break & continue
statements, nested loops, logical arrays and vectorization (2)

User defined functions, Introduction to Scilab functions,
Variable passing in Scilab, optional arguments, preserving

data between calls to a function, Complex and Charact er data,
string function, Multidimensional arrays (2) an introduction to

Scilab file processing, file opening and closing, Binary I/o
functions, comparing binary and formatted functions,
Numerical methods and developing the skills of writing a

program (2).

Curve fitting, Least square fit, Goodness of
fit, standard deviation

Ohms | aw to calcul ate R, Hookeds

constant

Solution of Linear system of equations by
Gauss elimination method and Gauss
Seidal

matrice s,

method. Diagonalization of
Inverse of a matrix, Eigen

vectors, eigen values problems

Solution of mesh equations of electric circuits (3 meshes)
Solution of coupled spring mass systems (3 masses)

Solution of ODE

9 First order Differential equation Euler,
modified Euler and
order methods

1 Second order differential equation.

Runge - Kutta second

First order differential equation

A Radioactive decay

A Current in RC, LC circuits wit
A Newtonédés | aw of cooling

A Classical equations of moti on
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Fixed difference method Second order Differential Equation
A Harmonic oscillator (no fricti
A Damped Harmonic oscillator
A Over damped
A Critical damped
A Oscillatory
A Forced Harmonic oscillator
A Transient and
A Steady state solution
A Apply above to LCR circuits al

Reference  Books:
1. Mathematical Methods for Physics and Engineers, K.F Riley, M.P. Hobson and S. J.20 Bence,
3rd Ed., 2006, Cambridge University Press
Complex Variables, A.S. Fokas & M.J. Ablowitz, 8th Ed., 2011, Cambridge Univ. Press

3. First course in complex analysis with applications, D.G. Zill and P.D. Shanahan, 1940, Jones
& Bartlett
4. Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific and

Engineering Applications: A.V. Wouwer, P. Saucez, C.V. Fernandez. 2014 Springer

5. Scilab by example: M. Affouf 2012, ISBN: 978 -1479203444

6. Scilab (A free software to Matlab): H. Ramchandran, A.S.Nair. 2011 S.Chand& Company

7. Scilab Image Processing: Lambert M. Surhone. 2010 Betascript Publishing

8. A Complete Course in Degree Practical Physics, B.B. Swain & P.K. Jena, K alyani Publishers
(2017)

CC 10.1: Maxwells Equations and EMT

Contact Hour per Week : 4

Credits : 4

Terminal Examination duration : 3 hours

Maximum marks : 75 (Terminal - 60, Sessional - 15)

Unit 1 :Maxwell 6 sEquations: Maxwel | s equat i on surrenDVestqr bna Salare n potentials.
Gauge transformations: Lorentz and Coulomb gauge. Poynting theorem and Poynting vector.
Electromagnetic ( em) Energy density. Physical concept of electromagnetic field energy density.

Optical Fibres : Propagation of em -wave through optical fibre, Acceptance angle and acceptance
cone, numerical aperture, skip distance, fractional index change, mono -mode and multi -mode
optical fibre, raypath in STIN and GRIN optical fibre, dispersion (in ter/intra modal), Delay time,

losses in optical fibres and attenuation, applications of optical fibres.

Unit 2 :EM Wave Propagation in Unbounded Media: Plane em waves through vacuum and isotropic
dielectric medium, transverse nature of plane em waves, refractive index and dielectric constant,
wave impedance.
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Propagation through conducting media, relaxation time, skin depth. Electrical conductivity of

ionized gases, plasma frequency, refractive index, skin depth, application to propagation thro ugh
ionosphere.

Unit 3 :EM Wave in Bounded Media: Boundary conditions at a plane interface between two media.
Reflection & Refraction of plane waves at plane interface between two dielectric media , Laws of
reflection & refraction . Fresnel's formulae for perpendicular & parallel polarization cases, Brewster's

law. Reflection & Transmission coefficients. Total internal reflection, evanescent waves. Metallic
reflection (normal Incidence)

Unit 4 :Polarization of Electromagnetic Waves: Description  of Linear, Circular and Elliptical
Polarization. Propagation of em waves in anisotropic media . Light propagation in Uniaxial crystal.
Double refraction. Polarization by double refraction . Nicol prism. Ordinary & extraordinary
refractive indices. Production & detection of Plane, Circularly and Elliptically polarized light . Phase
retardation plates: Babinet compensator and its  uses.

Rotatory Polarization: Opti cal Rotati on. Fresnel 6s The
rotation. Speci fic r oshade polammeterLaur ent 6s hal f

Reference Books:

1. Introduction to Electrodynamics, D.J. Griffiths, 3rd Ed., 1998, Benjami n Cummings.
2. Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press.

3. Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Learning

4. Fundamentals of Electromagnetics, M.A.W. Miah, 1982, Tata McGraw Hill

5. Electromagneti c field Theory, R.S. Kshetrimayun, 2012, Cengage Learning

6. Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer

7. Electricity and Magnetism 1 D.C. Tayal (Himalaya Publication) 2014

8. Introduction to Electrodynamics -A.Z.Capri & P.V.Panat (Alpha Science) 2002

9. Optics E. Hecht, (Pearson India)

10. Electromagnetic Fields & Waves, P. Lorrain & D. Corson, 1970, W.H. Freeman & Co.

11. Electromagnetics, J.A. Edminster, Schaum Series, 2006, Tata McGraw Hill.

12. Electromagnetic field theory fundament als, B. Guru and H. Hiziroglu, 2004, Cambridge

University Press

13.  Electromagnetic Theory -A. Murthy (S. Chand Publication) 2014

14. Classical Electrodynamics , J.D. Jackson (Wiley India)

15. Lectures on Engineering Physics, L. Moharana, P.K. Panda, S.K. Dash and B. Oj ha, Pearson
Publishers (2017)

CC 10.2 : Practicals

Contact Hours Per Week D2

Examination Duration : 3 Hours

Maximum Marks . 25 (Expt -15, Viva -5, Record -5)
1. To verify the law of Malus for plane polarized light.
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