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Proceedings of the Principal, Government College (Autonomous), Rajahmundry

Present: Dr.R.David Kumar Swamy, M.Sc, M.Phil., Ph.D

Rc. No: Spl./Acad.Cell-GC[A]-RJY/B0OS/2021-1, Dated: 13 September 2021
Sub:- Government College (Autonomous), Rajahmundry— Boards of Studies (BoS) -
Nomination of Members - Orders Issued.

Ref:- UGC Guidelines for Autonomous Colleges - 2018.

ORDER

The Principal, Government College (Autonomous), Rajahmundry is pleased to constitute Board of
studies in CHEMISTRY for framing the syllabi in Computer Science subject for all semesters duly following the
norms of the UGC Autonomous guidelines.

S.No Name Designation

1 Sril. Yacobe Chairman
Lecturer In- Charge/HoD, Department of Chemistry, GC[A],
Rajahmundry

2 All Faculty members in the department Member

3 Dr. T. Narasimha Murthy Subject Expert
GDC, Mandapeta

4  SriV. Sridhar Subject Expert
SVRK GDC (M), Nidadavole

5 DDr. K. Deepthi, Dept. of Chemistry, UCST, ANUR University Nominee

6 [Dr.N. Ramana, Chemist, ONGC, Rajahmundry Expert from

Industry/Corporate Sector
7  Mr. N. Satish Kumar, 11l GMC Student Nominee

The above members are requested attend the BOS meetings and share their valuable views,
suggestions on the following functionaries:

@ Prepare syllabi for the subject keeping in view the objectives of the college, interest of the
stake holders and national requirement for consideration and approval of the Academic
Council

G

Suggest methodologies for innovate teaching and evaluation techniques
Suggest panel of names to the Academic council for appointment of examiners
Coordinate research, teaching, extension and other activities in the department of the

—_—
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college.
The term of the members will be Three years from the date of issue of this proceedings. The Chairman
of the BoS (HoD/lecturer In-Charge of the department) is directed to coordinate with the Principal of the
College and conduct BoS meetings as and when necessary, but at least twice a year.
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PRINCIPAL *
Copy to: GOVERNMENT COLLEGE [A]
1. The above individuals RAJAHMUNDRY
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DEPARTMENT OF CHEMISTRY,
GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM

Composition of the Board of Studies Committee

S.No.

Category

Designation

Names of the Members of Board of
Studies

Remarks

Educational

Chairperson

SriJ.Yacobe,

Lecturer in charge/HoD,
Department of Chemistry,
Government College (A),
Rajamahendravaram

University
Nominee

Member

Smt. K. Deepthi, Asst. Professor,
Department of Chemistry,
Adikavi Nannaya University,
Rajamahendravaram

Nominated by
University

Industrial
Nominee

Member

Dr. S. Ramana,
Chemist,

ONGC,
Rajamahendravaram

Nominated by
the Principal

Subject Expert

Member

Dr. T.Nasimhamurthy
Lecturer in Chemistry,
GDC, Mandapeta

Subject Expert

Member

Sri V. Sridhar,

Lecturer in Chemistry
S.V.R.K Govt. Degree College,
Nidadavole.

Faculty

Members

All Faculty Members,
Department of Chemistry,
Government College (A),
Rajamahendravaram

Faculty
Members

Student

Student
Nominee

Mr. N.Sathish Kumar
111 GMC

Student




DEPARTMENT OF CHEMISTRY,
GOVERNMENT AUTONOMOUS COLLEGE,
RAJAMAHENDRAVARAM

Board of Studies Resolutions for

Conventional Courses

Mathematics, Physics & Chemistry (EM)
Mathematics, Physics & Chemistry (TM)
Botany, Zoology & Chemistry (EM)
Botany, Zoology & Chemistry (TM)
Geology, Mathematics & Chemistry (EM)

YV V. V V V

Re-Structured Courses

Micro-Biology, Zoology & Chemistry (EM)

Bio-Technology, Botany & Chemistry (EM)

Food Micro-Biology, Food Zoology & Food Chemistry (EM)

Agricultural Bio-Technology, Agricultural Botany & Agricultural Chemistry (EM)
Mathematics, Chemistry & Analytical Chemistry

Botany, Chemistry & Horticulture (EM)

YV V. V V V V V

Zoology, Chemistry & Aquaculture (EM)

Honours Courses
» B.Sc. Chemistry ( Honours)

Skill Development course
» Food Adulteration




DEPARTMENT OF CHEMISTRY,
GOVT. COLLEGE (A), RAJAMAHENDRAVARAM.

LIST OF ACTIVITIES PROPOSED FOR THE ACADEMIC YEAR

2021-22
MONTH ACTIVITY PROPOSED
AUGUST 2021 | 15" — Independence Day.
26th - Lavoisier birth day .
SEPTEMBER | 16th-World Ozone day — Guest Lecture.
2021

One Day International Webinar.

OCTOBER 2021

2"d Gandhi Jayanthi
23rd MOLE Day .

NOVEMBER 11th National Education Day - Outreach Programme to nearby school

2021 One National Webinar.
DECEMBER 4th Chemical Disaster Prevention Day

2021 Chem. Fest-2021

(Group Discussions, Quiz competitions, Poster Presentation)
JANUARY 26" Republic Day

2022 10 days coaching for PG entrance examinations in chemistry
FEBRUARY

2022 28th - National Science Day




DEPARTMENT OF CHEMISTRY VERNMENT LLEGE (A
RAJAMAHENDRAVARAM.

INDEX 2021-22
S.No. CONTENT
1 Resolutions of the Board of Studies
2 List of Nominees
3 List of Examiners And Paper Setters
B.Sc. CHEMISTRY (GENERAL) COURSE

I B.Sc. I & Il Semesters, Paper — | & 11 Syllabus, Scheme of VValuation, Model Question
4 Paper & Blue Print, Practical — I & 11 Syllabus and Scheme of Valuation

11 B.Sc. Il & 1V Semesters, Paper — 111, IV & V Syllabus, Scheme of VValuation, Model
5 Question Paper & Blue Print.
6 Il B.Sc. 111 & IV Semesters Practical - 111, IV & V Syllabus and Scheme of Valuation.

11 B.Sc. V Semester, Paper — V & VI Syllabus, Scheme of Valuation, Model Question
7 Paper & Blue Print.
8 111 B.Sc. V Semesters Practical - V & VI Syllabus and Scheme of Valuation.

11 B.Sc. VI Semester, Paper — VIl A,B,C Syllabus, Scheme of VValuation, Model
9 Question Paper & Blue Print for Paper-VII.

111 B.Sc. VI Semester Practical - VII Syllabus and Scheme of Valuation for Practical-
10 (vl

111 B.Sc. VI Semester Paper — V111 A1,A2,A3 Syllabus, Scheme of Valuation, Model
11 | Question Paper & Blue Print for Paper- VIII A1,A2,A3

111 B.Sc. VI Semester Paper — VIII B1,B2,B3 Syllabus, Scheme of Valuation, Model
12 | Question Paper & Blue Print for Paper- VIII B1,B2,B3

111 B.Sc. VI Semester Paper — VIII C1,C2,C3 Syllabus, Scheme of Valuation, Model
13 | Question Paper & Blue Print for Paper- VIII C1,C2,C3

111 B.Sc. VI Semester Paper — V111 D1,D2,D3 Syllabus, Scheme of Valuation, Model
14 | Question Paper & Blue Print for Paper- VIII D1,D2,D3

111 B.Sc. VI Semester Paper — VIII E1,E2,E3 Syllabus, Scheme of Valuation, Model
15 | Question Paper & Blue Print for Paper-VI

16

111 B.Sc. VI Semester Practicals Syllabus and Scheme of Valuation for Practical-VIII
Al,A2,A3/B1,B2,B3/C1,C2,C3/D1,D2,D3/E1,E2,E3




B.Sc. CHEMISTRY (HONOURS) COURSE

17

Il B.Sc. Chemistry (Honours) 111 & IV Semesters Syllabus, Scheme of Valuation Model
Question Paper & Blue Print for Papers-111A, 111B, I1IC, IVA, IVB, IVC.

18

Il B.Sc. Chemistry (Honours) 111 & IV Semesters Practicals Syllabus and Scheme of
Valuation for Practical- I11A, 11IB, I1IC, IVA, IVB, IVC.

19

111 B.Sc. Chemistry (Honours) V Semester, Syllabus, Scheme of Valuation Model
Question Paper & Blue Print for Papers — VA, VB, DSE-1, DSE-2

20

111 B.Sc. Chemistry (Honours) V Semester Practicals Syllabus and Scheme of VValuation
for Practical - VA, VB, DSE-1, DSE-2

21

111 B.Sc. Chemistry (Honours) VI Semester, Syllabus, Scheme of Valuation Model
Question Paper & Blue Print for Papers — VIA, VIB, DSE-3, DSE-4

22

111 B.Sc. Chemistry (Honours) VI Semester Practicals Syllabus and Scheme of
Valuation for Practical - VIA, VIB, DSE-3, DSE-4

23

Certificate Course on Basic Analytical Techniques- Syllabus, Blue Print Model Paper

24

Certificate Course on Basic Analytical Techniques-Practical Syllabus & Scheme of
Valuation.

25

Skill development course on Food Adulteration

26

Recommended Text Books and Reference Books

B.Sc. CHEMISTRY (MCAC) COURSE

27

1 B.Sc. (MCAC) Il & IV Semester, Paper — 111 & IV Syllabus, Scheme of Valuation
Model Question Paper & Blue Print

28

Il B.Sc. (MCAC) Il & IV Semester Practical — 111 & 1V Syllabus and Scheme of
Valuation.

111 B.Sc. (MCAC) V Semester, Papers — V & VI Syllabus, Scheme of VValuation Model

29 | Question Paper & Blue Print

30 | 11 B.Sc. (MCAC) V Semester Practical — V & VI Syllabus and Scheme of Valuation.
11 B.Sc. (MCAC) VI Semester, Paper — VII & V111 Syllabus, Scheme of Valuation

31 | Model Question Paper & Blue Print

32

11 B.Sc. (MCAC) VI Semester Practical — VII & VIII Syllabus and Scheme of
Valuation.




AGENDA

1. Adopted APSCHE Syllabus for I, 11, 111, IV Semesters (Both Theory and

Practical).

2. New Theory and Practical Syllabus for the Semesters V & VI For B.Sc

(Chemistry), B.Sc. (MCAC), and B.Sc Chemistry (Honours) & Food

Adulteration for Skill development Programmes.

3. Internal Assessment Component,

Internal marks are increased to 50 Marks and External marks

reduced to 50 Marks for semester V & VI .

4. From this Academic year B.Sc (Honours) Chemistry Programme

entered in to V & VI Semesters.

5. Model Question Papers.

6. Blue Prints.

7. Additional Inputs in the Curriculum.

8. Practical’s Scheme of Valuation.

9. Other Academic Activities of the department.

10. Any other proposal with the permission of the chair.




DEPARTMENT OF CHEMISTRY, GOVT. COLLEGE (A), RAJAMAHENDRAVARAM.
Minutes of the Board of Studies Meeting June 2021.

DATE: 17-09-2021 TIME: 11 AM

The Board of studies meeting of Chemistry Department is convened on  17-09-2021
at 11 AM under the Chairmanship of Sri Sri J. Yacobe, in-charge of the department. The
members present discussed various aspects such as changes made in the Syllabus and Model
Question papers of 1, 2, 3, 4, 5, & 6 semesters both for theory and practical of B.Sc (Chemistry),
B.Sc. (MCAC), and B.Sc Chemistry (Honours) Programmes for implementing them during the

academic year 2021-2022 onwards.

RESOLUTIONS: Itis resolved to

1 Design, introduce and implement Syllabus and Model Question papers of 3, 4, 5, & 6 semesters
both for theory and practical of B.Sc (Chemistry), B.Sc. (MCAC), and B.Sc Chemistry
(Honours) Programmes as per Choice Based Credit System from the Academic Year 2021-22.

2 Implementing Research Based Pedagogical evaluation methods in the curriculum for internal
assessment

3 Implementing Certificate course on Basic Analytical Techniques from this Calendar year 2019.

4 Inview of the Corvid — 19 Disaster, Preparing e-content for the syllabus in four Quadrants as: Soft
Copy of Notes, Video Lessons and Related Multiple Choice Questions

5 The structure of all courses is given in tabular form

6 As per the CBCS the core subject CHEMISTRY comprises of SIX courses in chemistry like six

semesters as per previous practice.

» For B.Sc. first year there will be CORE I in semester -1 and Core Il in semester —I1
» For B.Sc. second year there will be CORE 111 in semester -111 and Core IV in semester -1V

» ForB.Sc. third year there will be CORE V in semester -V and Core VI in semester —VI




5. EVALUATION: Evaluation for each course will be done as follows:

For First & Second Years:

It has been decided to introduce Continuous Internal assessment marks for a total of 50

marks from the academic year 2021-22, which are to be distributed as follows:

S.No. Component Distribution
of Marks
1 CIE I (after completion of 50% of syllabus) 20
2 CIE 11 (Online Exam) 10
Above 95% 5
91% to 95% 4
86% to 90% 3
3 ATTENDANCE 5
81% to 85% 2
75% to 80% 1
Below 75% 0
Pedagogical Strategies
4 ASSIGNMENT 5
Participation or Paper Presentation in Student
5 Seminars/Workshops/Group Discussions/ Quiz/ 5
Student Study Project/Field Visit/Survey
6 Viva-voce 5
TOTAL 50

The minimum pass mark for both internal and external examinations is 18 marks (36%b), but as a
whole student is subjected to get 40% marks (40 out of total 100 marks) to pass the subject.

Eor Third Year:
For Third year students from 2018-19 academic year onwards the following Evaluation pattern is
followed.

A continuous internal assessment (CIA) (for 50 marks) by the  concerned Course teacher as well
as by an end semester examination (for 50 marks) and will consolidated at the end of the course for
100 marks. The components for continuous internal assessment are:




Passing minimum for end semester exam will be 40% out of 50 marks (i.e 20 Marks)

Average of two 20 11/2 The passing

Marks Hours minimum
CIA will be

CIE Il (Online Exam) 10 50% (IE., 20
|\/|al’kS marks)

Assignments 5 Marks

Attendance 5 Marks

student Seminars 5 Marks

Viva 5 Marks

Total 50
marks

(b) Semester end exam at the end of each semester.

Passing minimum for end semester exam will be 40% out of 50 marks (i.e. 20 marks)
The pattern of question papers of I & Il Year semester end examinations,

For First & Second Years for All Papers:
e insection ‘A’ the candidate has to answer four essay questions from a total of Eight questions
with internal choice Marks: 4x7 =28

e Insection ‘B’ the candidate has to answer four short answer type questions out of Eight

Questions. Marks: 4 x4=16
e Insection ‘C’ the candidate has to answer all the three very short answer type questions.
Marks: 3x2 =6

e Total Marks: 28+16 + 06 =50 Marks

For Third Years for All Papers:

e Insection ‘A’ the candidate has to answer four essay questions from a total of Eight questions
with internal choice Marks: 4x7 =28

e Insection ‘B’ the candidate has to answer Four short answer type questions out of Six
Questions Marks: 4 x4=16

e Insection ‘C’ the candidate has to answer all the Three very short answer type questions.
Marks: 3x2=6

e Total Marks: 28+16 + 06 = 50 Marks
As per the request from student nominees, for the benefit of students facing entrance examinations of

other universities and other competitive examinations, it is resolved to include Value addition/
additional inputs to the syllabus prescribed by AKNU to B.Sc. I, 11& 11l year and to modify the




syllabus as per need by utilizing academic autonomy.

8 For First, Second and Third Years the Internal Practical Examination, will be conducted at the
end of I, 11 and V semesters for 50 marks and External Practical Examination for I, 11 and 11
Years will be conducted at the end of Il. IV and VI semesters for 50 marks respectively for
those academic years.

9 For B.Sc. first year students admitted in 2019-20 on wards the practical syllabus is Qualitative Analysis,
and for B.Sc. second year student’s Spectroscopy and Physical Chemistry practicals and for third year

Organic Chemistry and Physical Chemistry practicals along with Instrumentation will be implemented.

Chairman,
Board of Studies,

Department of Chemistry.




ADDITI

NSANDDELETI

| B.Sc. CHEMISTRY PAPER-I

NS FOR THE ACADEMI

YEAR 2021-22

Aim: In order to prepare the students for attending various competitive exams and for M.Sc. Entrance
tests of different Universities. To enrich the students in the path of application oriented learning.

SEMESTER |
Topic No. of . No. of e
S.No deleted | hours Topic incorporated hours Justification
To have thorough
04 knowledge on what is
1 - - Theory of Qualitative Analysis H happening in
ours i
practicals
B.Sc. CHEMISTRY PAPER-III
SEMESTER IlI
Topic No. of . No. of e
S.No deleted hours Topic incorporated hours Justification
Nucleophilic substitution reactivity of To ha\_/e thorqugh for
) , attending various
various halogen compounds, ram’s .
- o competitive exams
1 i i rule, Nucleophilic substitution 04 and for M.Sc
reactivity of various halogen Hours Entrance tésté of
compounds. Hoffmann Bromide different Universiti
Degradation ifferent Universities
B.Sc. CHEMISTRY PAPER-V
SEMESTER V
. No. of . No. of e -
S.No Topic deleted hours Topic incorporated hours Justification
The deleted Topic
was repeated in V
Molecular 05 . : 05 Sem. To have
1 Material Science
Spectroscopy Hours Hours | knowledge on
Nano Materials

Note: Introduced new papers for B.Sc. (MCAC) in V and VI semesters, and introduced remaining

papers of B.Sc. Chemistry (Honours) 111, 1V, V and VI semesters with enriching them with new
topics as detailed in their Credit tables.




JUSTIFICATION FOR THE INTRODUCTION OF VARIOUS COURSES IN OUR
CURRICULUM:

BJECTIVES OF THE NVENTIONAL B. HEMISTRY RSES:
We can hardly find any industry without the need of Chemists. Students with B.Sc. Chemistry are
much sought after by the industry. This paper offers in depth knowledge

in chemistry to students and surely enhances the skills and thereby improves their future
job/academic prospects. Therefore it is resolved to introduce Chemistry paper in B.Sc., course.
Besides classical analysis, instrumental analysis is covered in the syllabus. Quantitative and mainly

qualitative analytical techniques are discussed in detail.

TCOMES OF THE NVENTIONAL B, HEMISTRY RSES:  The students have
wide range of Job Oriented opportunities as Quality Control Analyst, Quality Assurance, Research and

Development, Process Managers, Project Manager, Analytical Chemists etc.

OBJECTIVES OF THE JOB ORIENTED B.Sc FMZC, Ag. BBC COURSES: The Food MZC

course is beneficial to provide professionals courses with knowledge about the development,
Preservation, processing, packaging, distribution and usage of safe, nutritive and healthy foods.
Agricultural BBC course provides depth knowledge and practical skills to students regarding suitable
fertilizer for the land, pest management, food preparation, entrepreneurship and food manufacturing and
baking industries. Self-employment opportunities also exist in the form of dynamic delivery networks for
those who want to work on their own.

QUTCOMES OF THE JOB ORIENTED B.Sc FMZC, Ag, BBC COURSES: After graduating in
B.Sc FMZC & Ag. BBC courses the students have wide range of Job Oriented opportunities as
Production Managers, Procuring Manager, Marketing sectors, Food Microbiologist, Food Standards

Officer and Food Technologist.

OBJECTIVES OF THE RESTRUCTURED B.Sc. MCAC COURSE:

Analytical Chemistry is an applied, experimental field of science and is based not only on chemistry,
but also on physics, biology, information theory and many fields of technology. It is of fundamental
importance not only to all branches of chemistry but also to all biological sciences, engineering
sciences, health, medicine, pharmaceuticals, environment, industrial processes, quality control and
implementation of legislation.

The objective of B.Sc Analytical chemistry course is to provide students exposure to chemistry,
physics, biological sciences, environmental science, computer application, instrumentation and
analytical techniques. In this three year course spread over six semesters, there are 10 papers of




Analytical chemistry 7 papers of chemistry and 7 Mathematics. In the last semester of this course, there
is a provision for one cluster elective papers out of two cluster elective papers, viz.

TCOMES OF THE RESTRUCTURED B.Sc. MCA RSE: After graduating in Analytical
Chemistry the students can pursue academics in Chemistry, bioinformatics, forensic science,
biochemistry and other disciplines of interdisciplinary sciences. They can also use it as a stepping stone
to pharmaceutical industry and for Research and Development in industry.

BJECTIVES OF THE B.Sc. CHEMISTRY (HONOUR RSE:

It is of fundamental importance to all branches of chemistry dealing with pharmaceuticals, 1T skills,
Cosmetics & Perfumes, Environmental Protection, Pesticides etc. In this three year course spread over
six semesters, there are 14 Core course papers and 8 Elective Papers of chemistry and 4 Mathematics
papers.

TCOMES OF THE B.Sc. CHEMISTRY (HONOUR RSE:

After graduating in B.Sc. Chemistry (Honours) Course the students can pursue academics in Chemistry,
Research, bioinformatics, Cosmetic science, Environmental Management System and other disciplines
of interdisciplinary sciences. They can also use it as a stepping stone to pharmaceutical industry and for
Research and Development in industry.

OBJECTIVES & OUTCOMES OF THE CERTIFICATE COURSE: This course will impart
immense skills on qualitative and quantitative analysis in chemistry to both science and non-science
students. The main objective of this course is to provide training to the candidates to work as
technicians in chemistry labs in junior, degree and PG colleges and pharmaceutical laboratories.




The following member n he Board of les meeting:
S.No. Name Signature
1. Dr. K. Deepthi, University Nominee
Adi Kavi Nannaya University, Rajahmundry.
2. Dr. N. Ramana, Industrial Nominee
Chemist, ONGC, Rajahmundry.
3. Dr. T. Narsimhamurthy, Subject Expert
GDC, Mandapeta
4, Sri V. Sridhar, Subject Expert,
SVRK GDC (M), Nidadavolu
5 Dr. B. Madhav, Staff Member
6. Dr. B. Mallikarjuna, Staff Member
7. Dr. (Smt). K. Anitha, Staff Member
8. Dr. M. Trinadh, Staff Member
9. Sri V.S.Narayana Staff Member
10. | Dr. V.Satyanarayan, Staff Member
11. | Dr. P.Murali Krishna, Staff Member
12. | Smt Ch.Rajani, Staff Member
13. | Dr.M.Vanaja, Staff Member
14. | Kum K.Vaishnavi, Staff Member
15. | Sri M.Prasad, Staff Member
16. | Smt. J. Sashi Sri, Staff Member
17. | Dr. E.S.R.S. Sharma, Staff Member
18. | SriB.S.V. Prasad, Staff Member




19. | Smt. N. Bhargavi, Staff Member

00, | Smt. P. Surya Sree, Staff Member

21 Sri. K. Srinivasa Rao, Staff Member

22 Smt. B. Baby Nalini, Staff Member

23. | Smt B. Maha Lakshmi, Staff Member

24. | Sril. Ramesh, Staff Member

25. | SriSVVS. Durga Prasad, Staff Member

26. | Smt. R. Praneetha Sree, Staff Member

27. | sriCh. Siva Krishna, Staff Member

28. | smt. G. Bhagyavathi, Staff Member

29. | Smt P. Sravani Ratnam, Staff Member

30. | Smt R.R.Keerthana, Staff Member

31. | Kum T.M.Therisa, Staff Member

32. | Mr. N.Sathish Kumar. 111 GMC

33. | KumP.Jahnavi, 11l MZC

The following documents submitted to the Academic coordinator and Controller of Examinations:

Resolutions of Board of Studies Meeting
Syllabus of | to VI semesters.

Model question papers for | to VI semesters.
List of revised Examiners (if any)

Any other new proposals

okrwnPE

Chairman,
Date: 16-09-2021. Board of Studies,
Department of Chemistry.




List of Examiners and Paper Setters:

Name of the Paper
S. No. Lecturer/Reader College Taught
Govt. College,

01 A. Sai Sundar Jangareddigudem All
02 Dr. T. Narasimha murthy GDC, Mandapeta All
03 U. Venkatacharyulu Govt. College, Jaggampeta All
04 Ms. V. Ananta Lakshmi ASD GDC(W), Kakinada All
05 T.V.V. Satyanarayana GDC, Ramachandrapuram Al
06 T. Sreevaram GDC, Ravulapalem All
07 D. Suneetha GDC, Yeleswaram All
08 V. Badrinarayana Rao GDC.(W) Kakinada All
09 E.V.S Subrahmanyam GDC, Razole All
10 U. Satyanarayana GDC, Tuni All
11 T. Vara Prasad P.R.G. C.(A) Kakinada All
12 D. Ramarao P.R.G. C.(A) Kakinada All
13 K. Anand GDC, Chinthalapudi All
14 V. Mallikrajuna Sharma P.R.G.C, Kakinada All
15 G. Srinivasa Reddy DCR College, G.Mamidada All
16 D. Chenna Rao ASD GDC(W), Kakinada All
- : All

17 T. Srinivasa Rao GDC (M), Nidadavolu
. : All

18 V. Sridhar GDC (M), Nidadavolu




19 M. V. Prem Sagar GDC (M), Nidadavolu Al
20 DSN. Raju ---Do-- All
21 B.Venkata Rao GDC, Ramachandrapuram All
22 T. Nageswara Rao K.G.R.L., Bhimavaram All
. All
23 B. Rama Krishna SKST(W)DC, Tanuku
. All
24 Dr. G. V. Ramana SKVT C, Rajahmundry
. All
25 P. Siva Kumar GDC, Mandapeta
26 University Nominee Local Nominee

Date: 15-09-2021.

Chairman,
Board of Studies,
Department of Chemistry.




Government College (A), Rajamahendravaram
(Accredited by NAAC “4™” Grade)
Department of Chemistry

ifi f mission

These following documents are submitted to the Academic Coordinator and Controller of
Examinations:

Hard copy of the approved curriculum which includes minutes of U.G. Board of studies,
approved syllabus, blue print for the question papers and model question papers for all semesters
and list of approved examiners .

. CD containing the approved curriculum which includes minutes of U.G. Board of Studies,

approved syllabus, blue print for the question papers and model question papers for all semesters
and list of approved examiners.

Chairman
(J.Yacobe)

Academic Coordinator Controller of Examinations




GOVERNMENT COLLEGE (A)

RAJAMAHENDRAVARAM
(Accredited by NAAC “4*” Grade, CGPA 3.38/4.0, RAF 2017)

UG BOARD OF STUDIES - 2021-22

DEPARTMENT OF CHEMISTRY
For the Academic Year 2021-22

B.Sc (General)

Curriculum for the Academic Year 2021-22




DEPARTMENT OF CHEMISTRY VERNMENT LLEGE (A
RAJAMAHENDRAVARAM.

INDEX 2021-22 for B. neral
S.No. CONTENT Page No.
1 | Table Showing Allocation of Credits for B.Sc. (General) 1-2
I B.Sc. I & Il Semesters, Paper — | & 11 Syllabus, Scheme of VValuation, Model
, | Question Paper & Blue Print, Practical - | & I1 Syllabus and Scheme of 3-18
Valuation
Il B.Sc. 1l & IV Semesters, Paper — 111, IV & V Syllabus, Scheme of
5 | Valuation, Model Question Paper & Blue Print, Practical - 111, IV& V Syllabus 19-38
and Scheme of Valuation.
111 B.Sc. V Semester, Paper —V & VI Syllabus, Scheme of VValuation, Model
4 | Question Paper & Blue Print, Practical - V & VI Syllabus and Scheme of 39-61
Valuation.
111 B.Sc. VI Semester, Paper — VII A,B,C Syllabus, Scheme of Valuation,
Model Question Paper & Blue Print for Paper-VII, Practical — VIl A,B,C 62-85
5 Syllabus and Scheme of Valuation for Practical-VII A,B,C
5 111 B.Sc. VI Semester Paper — VIII A1,A2,A3 Syllabus, Scheme of Valuation, 86-99
Model Question Paper & Blue Print for Paper- VIII A1,A2, A3
7 111 B.Sc. VI Semester Paper — V111 B1,B2,B3 Syllabus, Scheme of Valuation, 100-111
Model Question Paper & Blue Print for Paper- VIII B1,B2 B3
3 111 B.Sc. VI Semester Paper — VIII C1,C2,C3 Syllabus, Scheme of Valuation, 112-126
Model Question Paper & Blue Print for Paper- VII1 C1,C2,C3
9 111 B.Sc. VI Semester Paper — VIII D1,D2,D3 Syllabus, Scheme of Valuation, 127-137
Model Question Paper & Blue Print for Paper- V111 D1,D2,D3
10 111 B.Sc. VI Semester Paper — VIII E1,E2,E3 Syllabus, Scheme of Valuation, 138-149
Model Question Paper & Blue Print for Paper-VI
1 I11 B.Sc. VI Semester Practicals Syllabus and Scheme of Valuation for 150-151
Practical - VIII A1/B1/C1/D1E1
12 111 B.Sc. VI Semester Practicals Syllabus and Scheme of Valuation for 152-153
Practical - VIII A2/B2/C2/D2/E2
111 B.Sc. VI Semester Project work Syllabus and Scheme of Valuation for 154
13 | Project work - VII1 A3/B3/C3/D3/E3
I B.A./B.Com/B.Sc. Il Semester Skill Development Course (Food 155-159
14 | Adulderation) Syllabus, Blue Print & Model Question Paper
I, 11 & 111 B.Sc. (Honours) Syllabus( Theory & Practicals), Model Papers, 160-283
15 | Scheme of Valuation
I, 11 & 111 B.Sc. (M.C.Ac) Syllabus( Theory & Practicals), Model Papers, 284-358
16 | Scheme of Valuation




DEPARTMENT OF CHEMISTRY,
GOVT. COLLEGE (A), RAJAMAHENDRAVARAM

TABLE SHOWING ALLOCATION OF CREDITS FOR B.Sc. (GENERAL
S.N Course Title of the Course Hrs/ | Max. | Marks | Marks
0. Code Week | Marks | inSEE | InCIA
I B.Sc. Semester - |
Module: Inorganic Chemistry
1 HE-101 . i 4 1
c 0 Module: Organic Chemistry 0 00 50 50
5 | CHE-101P Pr_actlcal-lz Analysis of Salt 03 50 50 )
Mixture
I B.Sc. Semester — 11
Module: General Chemistry
HE-102 . . 4 1
3 ¢ 0 Module: Physical Chemistry 0 00 50 50
4 | CHE-102P | Practical-11: Volumetric Analysis 03 50 50 -
11 B.Sc. Semester - 111
5 CHE-103 Module: Organic Chemistry 04 100 50 50
Module: Spectroscopy
Practical: Organic Preparations
6 |CHE-103P and IR Spectral Analysis 03 >0 >0 )
11 B.Sc. Semester - IV
Module: Inorganic Chemistry
7 CHE-104 | Module: Organic Chemistry 04 100 50 50
Module: Physical Chemistry
8 | cCHE-104P Practlcgl IV:Organic Qualitative 03 50 50 ]
Analysis
Module: Inorganic Chemistry
9 | CHE-104A . : 04 100 50
Module: Physical Chemistry 50
Practical-V Course
10 | CHE-104AP | Conductometric and 03 50 50 -
Potentiometric Titrimetry
111 B.Sc. Semester -V
Module: Applied Inorganic
Chemistry
9 CHE-105 . : 04 100 50 50
Module: Applied Organic
Chemistry
10 | cHE-105P Practical: Org.anlc Functional 03 50 50 )
Group Analysis
Module: Applied Organic
11 | CHE-106 | SeMstY _ 04 | 100 | 50 50
Module: Applied Physical
Chemistry
12 | CHE-106P | Practical: Physical Chemistry 03 50 50 -
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111 B.Sc. Semester - VI

VII-A: Analytical Methods In

13 | CHE-111 . 03 100 50
Chemistry
14 | CHE-111P | Practical: 03 - 50
15 | CHE-112 VII-BE Environmental 03 100 50
Chemistry
16 | CHE-112P | Practical: 03 - 50
17 | CHE-113 | VII-C: Green Chemistry 03 100 50
18 | CHE-113P | Practical: 03 - 50
19 | CHE-114 | VIII-Al: Polymer Chemistry 03 100 50
20 | CHE-115 VIl -A2:_Instrumental Methods 03 100 50
of Analysis
V111 -A3: Analysis of Drugs,
21 | CHE-116 | Food Products & Biochemical 03 100 50
Analysis
99 CHE-117 | VIII -I?l: Fuel Chemistry & 03 100 50
Batteries
23 CHE-118 | VIII -B_2: Inorganic Materials of 03 100 50
Industrial Importance
24 CHE-119 | VIII -B3: Analysis of Industrial 03 100 50
Products
o5 CHE-120 | VIII -C1: Ol'rganlc . 03 100 50
Spectroscopic Techniques
26 CHE-121 | VI -.CZ: Advanced Organic 03 100 50
Reactions
CHE-122 | VI111-C3: Pharmaceutical & 50
21 Medicinal Chemistry 03 100
CHE - -D1: i
08 VIII-D1: Organlc . 03 100 50
Spectroscopic Techniques
CHE - -D2: i
29 Al F)Z. Advanced Organic 03 100 50
Reactions
CHE - VI111-D3: Pharmaceutical & 50
30 Medicinal Chemistry 03 100
31 | CHE- VI - E1: O_rganic . 03 100 50
Spectroscopic Techniques
CHE - - E2: i
32 \AI1! .E2. Advanced Organic 03 100 50
Reactions
CHE - VIlI- E3: Pharmaceutical & 50
33 Medicinal Chemistry 03 100
34 Practical VIIIA1/B1/C1/D1/EL1: 03 - 50
35 Practical VIIIA2/B2/C2/D2/E2: 03 - 50
36 Practical VIII A3/B3/C3/D3/E3: 03 ) 50

Project Work
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM

B.Sc. FIRST YEAR CHEMISTRY SEMESTER —I

CHE 101: INORGANIC AND PHYSICAL CHEMISTRY

60 hrs. (4h/w)

Course OQutcomes:

At the end of the course, the student will be able to;
1. Understand the basic concepts of p-block elements
2. Explain the difference between solid, liquid and gases in terms of
intermolecular interactions.
3. Apply the concepts of gas equations, pH and electrolytes while studying other chemistry

courses.

INORGANIC CHEMISTRY

24 h

UNIT |

Chemistry of p-block elements 8h

Group 13: Preparation & structure of Diborane, Borazine

Group 14: Preparation, classification and uses of silicones

Group 15: Preparation & structures of Phosphonitrilic halides {(PNCL)n where n=3, 4
Group 16: Oxides and Oxoacids of Sulphur (structures only)

Group 17: Pseudo halogens, Structures of Interhalogen compounds.

UNIT-II

Chemistry of d-block elements: 6h

Characteristics of d-block elements with special reference to electronic configuration, variable valence,
magnetic properties, catalytic properties and ability to form complexes. Stability of various oxidation
states.

1. Chemistry of f-block elements: 6h

Chemistry of lanthanides - electronic structure, oxidation states, lanthanide contraction, consequences
of lanthanide contraction, magnetic properties. Chemistry of actinides - electronic configuration,
oxidation states, actinide contraction, comparison of lanthanides and actinides.
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3. Theories of bonding in metals: 4h

Valence bond theory and free electron theory, explanation of thermal and electrical conductivity of
metals based on these theories, Band theory- formation of bands, explanation of conductors,
semiconductors and insulators.

PHYSICAL CHEMISTRY (36 h)

UNIT-1
Solid State 10h

Symmetry in crystals. Law of constancy of interfacial angles. The law of rationality of indices. The law
of symmetry. Miller indices, Definition of lattice point, space lattice, unit cell. Bravias lattices and
crystal systems. X-ray diffraction and crystal structure.Bragg's law. Powder method. Defects in
crystals. Stoichiometric and non-stoichiometric defects.

Unit-IV

1. Gaseous state: Vanderwaals equation of state. Andrew's isotherms of carbon dioxide,

continuity of state. Critical phenomena. Relationship between critical constants and
Vanderwaals constants. Law of corresponding states. Joule- Thomson effect. Inversion
temperature.

2. Liquid state

Liquid crystals, mesomorphic state. Differences between liquid crystal and solid/liquid. Classification

of liquid crystals into Smectic and Nematic. Application of liquid crystals as LCD devices.

UNIT-V: Solutions, lonic equilibrium& dilute solutions 6h

1. Solutions: Azeotropes-HCI-H20 system and ethanol-water system. Partially miscible liquids-phenol-
water system. Critical solution temperature (CST), Effect of impurity on consulate temperature.
Immiscible liquids and steam distillation. Nernst distribution law. Calculation of the partition
coefficient. Applications of distribution law.

2. lonic equilibrium 3h

lonic product, common ion effect, solubility and solubility product. Calculations based on solubility

product.
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3. Dilute solutions 7h
Colligative properties- RLVP, Osmotic pressure, Elevation in boing point and depression in freezing
point. Experimental methods for the determination of molar mass of a non-volatile

solute using osmotic pressure, Elevation in boing point and depression in freezing point.

Abnormal colligative properties. Van't Hoff factor.

Co-curricular activities and Assessment Methods

1. Continuous Evaluation: Monitoring the progress of student's learning

2. Class Tests, Worksheets and Quizzes

3. Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking
skills and personality

4. Semester- end Examination: critical indicator of student's learning and teaching methods

adopted by teachers throughout the semester.

List of Reference Books

. Principles of physical chemistry by Prutton and Marron

. Solid State Chemistry and its applications by Anthony R. West

. Text book of physical chemistry by K L Kapoor

. Text book of physical chemistry by S Glasstone

. Advanced physical chemistry by Bahl and Tuli

. Inorganic Chemistry by J.E. Huheey

. Basic Inorganic Chemistry by Cotton and Wilkinson

. A textbook of qualitative inorganic analysis by A.l. Vogel

. Atkins, P.W. &Paula, .de Atkin's Physical Chemistry Ed., Oxford University Press
10™ Ed (2014).

10. Castellan, G.W. Physical Chemistry 4thEd.Narosa (2004).

11. Mortimer, R. G.PhysicalChemistry3rdEd. Elsevier: NOIDA, UP (2009).

12. Barrow, G.M. Physical Chemistry

© o0 N o o B~ W N P
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LABORATORY COURSE -I 30hrs (2 h/ w)

Practical-1 Analysis of SALT MIXTURE (At the end of Semester-I)
Qualitative inorganic analysis (Minimum of Six mixtures should be analysed)

50 M

Course outcomes:

At the end of the course, the student will be able to;
1. Understand the basic concepts of qualitative analysis of inorganic mixture
2. Use glassware, equipment and chemicals and follow experimental procedures in the

laboratory
3. Apply the concepts of common ion effect, solubility product and concepts related to qualitative

analysis
Analysis of SALT MIXTURE 50M

Analysis of mixture salt containing two anions and two cations (From two different groups) from the

following:
Anions: Carbonate, Sulphate, Chloride, Bromide, Acetate, Nitrate, Borate, Phosphate.

Cations: Lead, Copper, Iron, Aluminium, Zinc, Nickel, Manganese, Calcium, Strontium, Barium, Potassium and
Ammonium.
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
B.SC. FIRST YEAR CHEMISTRY SEMESTER |

ESTION PAPER BLUE PRINT

INORGAN] PHYSICAL CHEMISTRY
TIME: 2Y; hr. MARKS: 50 M
PART -A

Answer ALL the Questions AX7T=28M

2 Questions from UNIT- I
1. 2 Questions from UNIT- II
2. 2 Questions from UNIT-1I1 AND IV
3. 2 Questions from UNIT V

PART-B
Answer any FOUR Questions 4x4 =16 M
4. 1 Question from UNIT- |

2 Questions from UNIT- Il

1 Question from UNIT- 11l

2 Questions from UNIT- IV

2 Questions from UNIT-V

Answer ALL Questions 3x2 =6M
9. UNIT-1I
10. UNIT- 111
11. UNIT- IV
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
FIRST YEAR B.Sc.. DEGREE EXAMINATION

SEMESTER-1. MODEL PAPER( From 2020-21)
HEMISTRY RSE-1: INORGANI PHYSICAL CHEMISTRY

Time: 2% hr Maximum Marks: 50

PART- A
4 X 7 =28 Marks

Answer All the questions. Each carries Ten marks

1.

8.

Explain Classification, Preparations & uses of Silicones

288000 SET2 88, SONTET ETR000 GHOSTHINO&85) 8565220083506,

(or) (©3¢%™

(i) What are Pseudohalogens?
PSR BresEadeinny od8mdEl2?

(i) Explain the Structures of any one AX3 & AX mter halogen compounds

What is Lanthanide Contraction? Explain the Consequences of Lanthanide
Contraction.

?

B34 ooy ortoss o

DIEE22:0329e000.
(Or)/ (©f&™)
(i) Explain the magnetic properties of d- block elements.
%2252 18 orodme @oHmE 0 820002 QBTN
(i) Explain about Conductors, Semi-Conductors& Insulators using Band Theory.
SSPENO, B SETESNNON, AETEGEENN 20086020890
JBE2AN DE2E™ Y SEIBEL20000000.
Write an essay on Crystal defects.
D0FE 52060000800 K0a8522000) 28 SSTe82) SO N.
(on/
(@©28™)
Derive the relationship between Critical constants & Vanderwaals constants.

22082 2008000 20 208D S O 28F2080:000 Q08T H2e0aF0de000d%)
32220909600,

ﬁcsmﬁ DEEAD &S
Explain Nernst distribution Law. Explain its applications

SEEEHE DB AODDNI) DedEEEE0t206000 . B33 9832363865 o002
86 2852200900000 -

(or) / (©2¢™)

What are colligative properties? Write experimental methods for determination

depression in freezing point.




Eeamdind G820 ©950RSE03? 2.8 @aimERe (T BN EE S5temh
A5 EmE R 2TRTESS AFTS 38 BT000) GFmRLIN TS
Q3G EHATENZ200 HPOSSEH HR O EHFEN) TTOLW.
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PART-B 4 X 4 =16 Marks

Answer any FOUR of the following questions. Each carries FOUR marks

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Explain the preparation & structures of Phosphonitrilic compounds.
72098 DTS DeDTeIZEI0000) ST sEE2NIEEL2 0003600

Explain in brief, catalytic properties & stability of various oxidation states of d- block elements.
&= 18 00r08m0 &STEA5E B82:000000 2000 Smed

Write short note on Bravias lattices and crystal systems.

250A00Y O™ NEEE0H TS SR HordEBE §00eh 0T STP000e0 .
What are Smectic & Nematic liquid Crystals? Explain.

QEEE Q0EE20DM S eyt NVENOEN 2 32382200000,

NENINA SINTO VAN

Write account on Common ion effect & Solubility product.

&AGS ININVERIA Vo liloV \Ioh 5 0255 o0 HorGEEE SmroIeN -
IOV RINENIPTA REEENTAOW

Describe Andrew's isotherms of carbon dioxide.

Em000 ¢ @8ty B30 EE 8206™or 008 GEOIZON0 DedGE0000.

Explain Actinide Contraction.

@800 2008 Ie0 05 DIGEZ250thd0.

Explain the Effects of impurities on Critical Solution Temperature.

E305EO I3 D INEOINENIN e N ToltutestoIntevola (o8

OW=AE OO H2S

PART-C 3 X 2 =6 Marks
Answer ALL questions. Each carries TWO marks
Define Actinide Contraction.

Define the law of Symmetry.
FAZ 3B A0DrAE AGHIDZ0D0G

Write about lonic Product.
©OIAS 0 S 1552000 armonod
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM

B.Sc. FIRST YEAR CHEMISTRY SEMESTER —II SYLLABUS

COURSE Il - ORGANIC AND GENERAL CHEMISTRY

60 hrs (4h/w)

Course outcomes:
At the end of the course, the student will be able to;
1. Understand and explain the differential behaviour of organic compounds based on
fundamental concepts learnt.
2. Formulate the mechanism of organic reactions by recalling and correlating the fundamental
properties of the reactants involved.
3. LearnandidentifymanyorganicreactionmechanismsincludingFreeRadical Substitution,
Electrophilic Addition and Electrophilic Aromatic Substitution.
4, Corrt(_elate and describe the stereo chemical properties of organic compounds and
reactions.

ORGANIC CHEMISTRY

UNIT-I:

Recapitulation of Basics of Organic Chemistry Carbon-Carbon sigma bonds
(Alkanes and Cycloalkanes)

General methods of preparation of alkanes- Wurtz and Wurtz Fittig reaction, Corey House synthesis,
physical and chemical properties of alkanes, Isomerism and its effect on properties, Free radical
substitutions; Halogenation, concept of relative reactivity v/s selectivity. Conformational analysis of
alkanes (Conformations, relative stability and energy diagrams of Ethane, Propane and
butane).General molecular formulae of cycloalkanes and relative stability, Baeyer strain theory,

Cyclohexane conformations with energy diagram, Conformations of mono substituted cyclohexane.

UNIT-II: 12h

Carbon-Carbon pi Bonds (Alkenes and Alkynes) General methods of preparation, physical and
of E1, E2, E1 reactions, Saytzeff and Hoffmann eliminations, Additions, mechanism (Markownikoff /

Anti Markownikoff suitable examples, Syn and anti-addition; addition of Hz, X,

Chemical properties. Mechanism Electrophilic addition) with HX. oxymercuration -
demercuration, hydroboration-oxidation, Ozonolysis, hydroxylation, Diels Alderreaction,1,2- andl1,4-
additionreactionsinconjugateddienes. Reactions of alkynes: acidity, electrophilic and nucleophilic

additions, hydration to form carbonyl compounds, Alkylation of terminal alkynes.
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UNIT-11I: 12h

Benzene and its reactivity, Concept of aromaticity, Huckel's rule - application to Benzenoid (Benzene,
Naphthalene) and Non - Benzenoid compounds (cyclo propenyl cation, cyclopentadienyl anion and
tropylium cation). Reactions - General mechanism of electrophilic aromatic substitution, mechanism of
nitration, Friedel- Craft's alkylation and acylation. Orientation of aromatic substitution - ortho, para and
meta directing groups. Ring activating and deactivating groups with examples (Electronic interpretation
of various groups like NO2 and Phenolic). Orientation of (i) Amino, methoxy and methyl groups (ii)
Carboxy, nitro, nitrile, carbonyl and sulphonic acid groups (iii) Halogens (Explanation by taking
minimum of one example from each type)

GENERAL CHEMISTRY

UNIT-IV: 24Hrs
Surface chemistry and chemical bonding Surface chemistry 6h

Colloids- Coagulation of colloids- Hardy-Schulze rule. Stability of colloids,Protection of Colloids,
Gold number.

Adsorption-Physical and chemical adsorption, Langmuir adsorption isotherm, applications of
adsorption.

1. Chemical Bonding 6h

Valence bond theory, hybridization, VB theory as applied to CIF3, Ni(CO)4, Molecular orbital theory -
LCAO method, construction of M.O. diagrams for homo-nuclear and hetero-nuclear diatomic
molecules (N2, 02, CO and NO).

3. HSAB 2h
Pearson's concept, HSAB principle & its importance, bonding in Hard-Hard and Soft-Soft
combinations.

UNIT-V:

Stereochemistry of carbon compounds 10h
Molecular representations- Wedge, Fischer, Newman and Saw-Horse formulae.

Optical isomerism: Optical activity- wave nature of light, plane polarised light, optical

rotation and specific rotation.

Chiral molecules- definition and criteria(Symmetry elements)- Definition of enantiomers and
diastereomers - Explanation of optical isomerism with examples- Glyceraldehyde, Lactic acid, Alanine,
Tartaric acid, 2,3-dibromopentane.

D,L, R,S and E,Z- configuration with examples.

Definition of Racemic mixture - Resolution of racemic mixtures (any 3 techniques)
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Co-curricular activities and Assessment Methods:

Continuous Evaluation: Monitoring the progress of student's learning Class Tests, Work sheets and
Quizzes Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking
skills and personality

Semester-End Examination: critical indicator of student's learning and teaching methods adopted by
teachers throughout the semester.

List of Reference Books Theory:

Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

Finar, 1. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural
Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds; Wiley: London, 1994.

Kalsi, P. S. Stereochemistry Conformation and Mechanism; New Age International, 2005.

Practical:

Ahluwalia, V.K. &Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation and
Quantitative Analysis, University Press (2000).

Ahluwalia, V.K. &Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative Analysis,
University Press (2000).

Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5th Ed.,
Pearson (2012)

Additional Resources:

Solomons, T. W. G.; Fryhle, C. B. &Snyder, S. A. Organic Chemistry, 12th Edition, Wiley.
Bruice, P. Y. Organic Chemistry, Eighth Edition, Pearson.

Clayden, J.; Greeves, N.&Warren, S. Organic Chemistry, Oxford.

Nasipuri, D. Stereochemistry of Organic Compounds: Principles and Applications, Third
Edition, New Age International.

Gunstone, F. D. Guidebook to Stereochemistry, Prentice Hall Press, 1975.
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LABORATORY COURSE-II 30hrs (2 h/ w)

Practical-Il Volumetric Analysis

(At the end of Semester-11)
Course outcomes:

At the end of the course, the student will be able to;

1. Use glassware, equipment and chemicals and follow experimental procedures in the laboratory

2. Understand and explain the volumetric analysis based on fundamental concept slearnt in ionic
equilibria

3. Learnand identify the concepts of a standard solutions, primary and secondary standards

4. Facilitate the learner to make solutions of various molar concentrations. This may include:
The concept of the mole; Converting moles to grams; Converting grams to moles; Defining
concentration; Dilution of Solutions; Making different molar concentrations.

Volumetric analysis 50M

1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.

2. Determination of Fe (I1) using KMnO4 with oxalic acid as primary standard.
3. Determination of Cu (I1) using Na»S203 with K2Cr.O7 as primary standard.

4. Estimation of water of crystallization in Mohr's salt by titrating with KMnO4
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
B.Sc. SECOND YEAR CHEMISTRY SEMESTER 11

ESTION PAPER BLUE PRINT
RGANI HEMISTRY ENERAL CHEMISTRY

TIME: 2%, hr. MARKS: 50 M
PART -A
Answer ALL the Questions AX7=28M

2 Questions from UNIT- |
1. 2 Questions from UNIT- II
2. 2 Questions from UNIT-I11I
3. 2 Questions from UNIT IV & UNIT-V

PART-B
Answer any FOUR Questions 4x4 =16 M
4. 1 Question from UNIT- |

5. 2 Questions from UNIT- Il

6. 1 Question fromUNIT-III

7. 2 Questions from UNIT- IV

8. 2 Questions from UNIT-V

PART-C

Answer ALL Questions 3x2 =6M
9. UNIT-1I

10. UNIT- 111

11. UNIT- IV

12. UNIT-V
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
FIRST YEAR B.Sc.. DEGREE EXAMINATION

SEMESTER-11. MODEL PAPER( From 2020-21)

HEMISTRY RSE -11: ORGANI ENERAL CHEMISTRY
Time: 2%, hr Maximum Marks: 50
PART- A 4 X 7 =28 Marks
Answer ALL the questions. Each carries SEVEN marks
1. (1) Write the preparation of alkanes by Wurtz and Corey-House reaction.

&G55 0852000 FE-57290 8o ET 803E000092) S0NTOISTONOTN SRR

(i) Explain Halogenation of alkanes. Explain the reactivity and selectivity in free
radical substitutions.

B0383000 areSBEiR DS3ET0000000. HEETRGAES Hrdiiin 6Tt
OISO

(or)

(ii) Draw the conformations of Cyclohexane and explain their stability by
drawing energy profile diagram.

éﬂ’“se-soséé 3 03008108 IS ETmmada 36 Hen TbT ol
DI0EZ0t .
3. (1) Write any two methods of preparation of alkenes.
DOISANENONEN 0 ™ 85520080 SO So00dn) STTRONNNN.
IOV IoNANOW AN

(if) Explain the mechanism of Markownikoff and Anti-Markownikoff addition of
HBr to alkene.

9088800858 HBr 9300808 85T DT80
S}

SITETRENERS, @P0h - Sy TSI
DTS00 ANTJEEEIINANEN
(or)

4. (i) Explain the acidity of 1-alkynes
1-99 2800 8P ST eI,
1) How will you prepare acetaldehyde and acetone from alkynes?
807383000 30020082 ADTOTOZaP 3G DEFAODH  BOHREY SdehEi?
AOTEQ O A2

(ii) Write alkylation reaction of Terminal alkene.

§5262236 eepdne @65@5; NGV

non- benzen0|d aromatlc compounds’> lee examples.




ETELTE DGRBS TUEH 0000
Q2GIEI00a090. 25 20038200 & oNEE200N ABE 2EF 08 ESRON &
DOTELTOTH HETE0NOSEIZ02? &dmTSadn0.
(or)
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6.

2580052000 $2008%00 DENHS &2 S0 NETEAH oTFOINTT IETIE DEERNON

Explain the mechanisms of Nitration and Friedel-Craft's alkylation of Benzene.

Construct the Molecular Orbital diagram for O2 and NO and explain their bond order and
magnetic property.

02 EEAH2 N0 © me28omod adfbfd H28m0de EES220002, afi2o0& «d68

020 ©aRrEos HOSHON AN52200taw.
(or/©3%m)

Define racemic mixture. Explain any two techniques for resolution of racemic mixture.
BEINZ02E 0 23E0D050897) AB3E22:00090005). GENRREE Q0286300305080

SEEIDGIS0ITE) 32T 2570000 DTSN DID3Z0tHW.
PART-B 4 X 4 =16 Marks

Answer any FOUR of the following questions. Each carries FOUR marks

9.

10.

Write different conformations of n-butane. Explain their relative stability.

n - Oﬁ)méé EDEDCS @)(6 oé yogégﬁgc;g@;:o EIVNVEATNEA AN O e alo TATERIN VSR

ch

Explain 1,2- & 1,4- addition reactions of conjugated dienes.

E220080055%0 0325000 OSIBEE 1,2 8RN 1,4 DB0080N GO SBS5E52200H000.

11.

12.

13.

14.

15.

16.

Explain the orientation effect of halogens on mono substituted benzene.
D& HrS N5 & T 208 S0 FEestadoy UNISVEMNEAI INTo 5t Elo N EAIN VW
AN EE HFFR HTF2E S

Explain the mechanism of E1°B elimination reaction.
E1%8 D0 907 TwgE 957 e

Explain the structure of CIFs by VValence Bond theory.

c;ﬁse)(égé £2008 DA ™06 65T CIFs 3088 82852 2000020820 3238522:0350000.

What are Hard & soft acids & bases? Explain with examples.
ETH 0ETOD 05)0F 8T 850050 SDEFEANM {10000 BN E2?
TRV INVENOS BEIAN G I INENN VeV
Define Optical activity and Specific rotation.
852 28O 5 2 25208000 O30 QBd2o0tinaedn.
c—sé AINEINVo oW Qﬁcﬁl

Draw the R- & S- isomers of Alanine, Glyceraldehyde.

©O 2N TN HrEEime2er& ASITEES R- & S- 000 aBIOm) 9822250050000

PART-C 3 X 2 =6 Marks

Answer ALL questions. Each carries TWO marks

1. Write Hoffmann Elimination.
2. Give Examples of meta-directing groups of Aromatic compounds



3. Draw the Wedge, Fischer, Newman & Saw-Horse representations for Tartaric acid.
QEEERmEE 28T S0y OSSEE $8&2, 03 Ae-35858 AETE300080)

DEZAEGE, oo NGRS 2220092000020,
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
B.Sc. SECOND YEAR CHEMISTRY SEMESTER 111

HE 103:. ORGANI HEMISTRY PECTR PY

SEMESTER - 111 Course 111
(ORGANIC CHEMISTRY & SPECTROSCOPY) 60hrs (4 h /w)

Course outcomes: At the end of the course, the student will be able to;
1.Understand preparation, properties and reactions of haloalkanes, haloarenes and oxygen
containing functional groups.

2. Use the synthetic chemistry learnt in this course to do functional group transformations.
3. To propose plausible mechanisms for any relevant reaction

ORGANIC CHEMISTRY 34h
UNIT -1
1. Chemistryof Halogenated Hydrocarbons: 6h

Alkylhalides: Methods of preparation and properties, nucleophilic substitution reactions— SN1, SN2 and
SNi mechanisms with stereochemical aspects and effect of solvent etc.;  nucleophilic
substitution vs. elimination, Williamson’s synthesis.

Arylhalides: Preparation (including preparation from diazonium salts) and properties, nucleophilic
aromatic substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl, benzyl, vinyl and
arylhalides towards nucleophilic substitution reactions.

2. Alcohols &Phenols 6h

Alcohols: preparation, properties and relative reactivity of 1°, 2° 3° alcohols, Bouvaelt Blanc
Reduction; Oxidation of diols byperiodic acid and lead tetra acetate, Pinacol-Pinacolone rearrangement;
Phenols: Preparation and properties; Acidity and factors effecting it, Ring substitution reactions,

Reimer—Tiemann and Kolbe’s—Schmidt Reactions, Fries and Claisen rearrangements with mechanism;

UNIT-1

Carbonyl Compounds 10h
Structure, reactivity, preparation and properties; Nucleophilic additions, Nucleophilic addition-
elimination reactions with ammonia derivatives Mechanisms of Aldol and Benzoin condensation,
Claisen-Schmidt, Perkin, Cannizzaro and Wittig reaction, Beckmann haloform reaction and

BaeyerVilliger oxidation, asubstitution reactions, oxidations and reductions (Clemmensen, wolf —
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kishner, with LiAIH4 &NaBH4). Additionreactionsof a,- unsaturated carbonyl compounds:Michael
addition. Active methylene compounds: Keto-enol tautomerism. Preparation and synthetic applications
of diethyl malonate and ethylacetoacetate.

UNIT-III 12h
Carboxylic Acids and their Derivatives

General methods of preparation, physical properties and reactions of monocarboxylic acids, effect of
substituents on acidic strength. Typical reactions of dicarboxylic acids, hydroxyacidsandunsaturat
edacids. Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative study
of nucleophilic substitution at acyl group-Mechanism. Of acidic and alkaline hydrolysis of esters,
Claisen condensation, Reformatsky reactions and Curtius rearrangement Reactions involving H, OH
and COOH groups- salt formation, anhydride formation, acid chloride formation, amide formation and
esterification (mechanism). Degradation of carboxylic acids by Huns-Diecker reaction, decarboxylation
by Schimdt reaction, Arndt-Eistert synthesis, halogenation by Hell- Volhard- Zelinsky reaction.

SPECTROSCOPY 26 h
UNIT-IV
MolecularSpectroscopy: 18h

Interaction of electromagneticradiation with molecules and various types of spectra;

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

Vibrationalspectroscopy: Classical equation of vibration, computation of force constant, Harmonic
and anharmonic oscillator, Morse potential curve, vibrational degrees of freedom for polyatomic
molecules, modes of vibration. Selection rules for vibrational transitions, Fundamental frequencies,
overtones and hotbands.

Electronic spectroscopy: Energy levels of molecular orbitals (o, @, n). Selection rules for electronic
spectra. Types of electronic transitions in molecules, effect of conjugation. Concept of chromophore.

bathochromic and hypsochromic shifts. Beer-Lambert’s law and its limitations.

Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of nuclear magnetic resonance,
equivalent and non-equivalent protons, position of signals. Chemical shift, NMR splitting of signals -
spin-spin coupling, coupling constants. Applications of NMR with suitable examples - ethyl bromide,

ethanol, acetaldehyde, 1,1,2-triboromo ethane, ethyl acetate, toluene and acetophenone.
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UNIT-V 8h
Application of Spectroscopy to Simple Organic Molecules Application of visible, ultraviolet and
Infrared spectroscopy in organic molecules. Application of electronic spectroscopy and Woodward rules
for calculating Amax of conjugated dienes and a, — unsaturated compounds. Infrared radiation and
types of molecular vibrations, functional group and fingerprint region. IR spectra of alkanes, alkenes
and simple alcohols (inter and intramolecular hydrogen bonding), aldehydes, ketones, carboxylic acids
and their derivatives (effect of substitution on >C=0 stretching absorptions).

Co-curricular activities and Assessment Methods

Continuous Evaluation: Monitoring the progressof student’slearning ClassTests, Worksheets and
Quizzes Presentations,Projects and Assignments and GroupDiscussions: Enhances criticalthinking

skills and personality

Semesterend Examination: critical indicator of student’s learning and teaching methods adopted by
teachers through out the semester.

List of Reference Books

. A Text Book of Organic Chemistry by Bahl and Arunbahl

. A Text Book of Organic chemistry by I L FinarVol |

. Organic chemistry by Bruice

. Organic chemistry by Clayden

. Spectroscopy by William Kemp

. Spectroscopy by Pavia

. Organic Spectroscopy by J. R. Dyer

. Elementary organic spectroscopy by Y.R. Sharma

© 00 N o O B~ W DN

. Spectroscopy by P.S.Kalsi

10. Spectrometric Identification of Organic Compounds by Robert M Silverstein, Francis X Webster

11. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

12. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. &Tatchell, A.R. Practical Organic Chemistry, 5th Ed.
Pearson (2012) 17

13. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation and
Quantitative Analysis, University Press (2000).
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LABORATORY COURSE -111 30hrs (2 h/ w)
Practical Course-I11 Organic preparations and IR Spectral Analysis (At the end of Semester- I11)
Course outcomes: On the completion of the course, the student will be able to do the following:
1. how to use glassware, equipment and chemicals and follow experimental procedures in the laboratory
2. how to calculate limiting reagent, theoretical yield, and percent yield
3. how to engage in safe laboratory practices by handling laboratory glassware, equipment, and
chemical reagents appropriately
4. how to dispose of chemicals in a safe and responsible manner
5. how to perform common laboratory techniques including reflux, distillation, recrystallization,
vacuum filtration.
6. how to create and carry out work up and separation procedures
7. how to critically evaluate data collected to determine the identity, purity, and percent yield of

products and to summarize findings in writing in a clear and concise manner

Organic preparations: 40M

i. Acetylation of one of the following compounds: amines (aniline, o-, m-, ptoluidines and o-, m-, p-
anisidine) and phenols (B-naphthol, vanillin, salicylic acid) by any one method:

a. Using conventional method.

b. Using green approach

ii. Benzolyation of one of the following amines (aniline, 0-, m-, p- toluidines and o-, m-, p-anisidine)

iii. Nitration of any one of the following:

a. Acetanilide/nitrobenzene by conventional method

b. Salicylic acid by green approach (using ceric ammonium nitrate).

IR Spectral Analysis 10M
IR Spectral Analysis of the following functional groups with examples a) Hydroxyl groups b) Carbonyl

groups ¢) Amino groups d) Aromatic groups
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
B.Sc. SECOND YEAR CHEMISTRY SEMESTER 111

ESTION PAPER BLUE PRINT

RGANIC CHEMISTRY PECTR PY
TIME: 2, hr. MARKS: 50 M
PART -A
Answer ALL the Questions AX7=28M

1. 2 Questions from UNIT- |

2. 2 Questions from UNIT- 11

3. 2 Questions from UNIT-I11I

4. 2 Questions from UNIT IV & UNIT-V

PART-B
Answer any FOUR Questions 4x4 =16 M
1 Question from UNIT- I
2 Questions from UNIT- Il
1 Question from UNIT- 11l
2 Questions  from UNIT- IV
2 Questions from UNIT-V

o

Answer ALL Questions 3x2 =6M
10. UNIT- 11
11. UNIT- 111
12. UNIT- IV
13. UNIT-V

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM m_




GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
SECOND YEAR B.Sc., DEGREE EXAMINATION, SEMESTER-III,

HEMISTRY RSE -11: ORGANI HEMISTRY PECTR PY
Time: 2%/, hrs Maximum Marks: 50
PART- A 4X 7 =28 Marks

Answer ALL the questions. Each carries SEVEN marks
1. Give the mechanism & stereochemistry of SN1& SN2 reactions of alkyl halides with suitable
example.

(or)
2. Explain the following reactions with mechanism. (i) Reimer-Tiemann reaction (ii) Fries
rearrangement.
3. Discuss the mechanism for following reactions. (i) Perkin reaction. (ii) Cannizaro reaction

(or)
4. Write the preparation and any three synthetic applications of diethyl malonate.
5. Explain acid and base hydrolysis reaction of esters with mechanism.

(or)
6. Explain the mechanisms of Curtius rearrangement & Arndt —Eistert reaction.
7. (i) Write a note on vibrational degrees of freedom for polyatomic molecules. (ii) Explain different
modes of vibrations & selection rules in IR spectroscopy.

(or)
8. What is Fingerprint region. Explain its signigicance with an example.(ii) Write IR spectral data for
any one alcohol, aldehyde and ketone

PART- B 4 X 4= 16 Marks

Answer any FOUR of the following questions. Each carries FOUR marks
9. Discuss two methods for preparation of aryl halides.
10. Explain the mechanism for Pinacol-Pinacolone rearrangement.
11. Discuss the mechanism for Bayer-villiger oxidation reaction.
12. Explain the effect of substituents on acidic strength of mono-carboxylic acids.
13. Write the mechanism for Claisen Condensation reaction.
14. Write the selection rules in rotational spectroscopy.
15. Explain Spin — Spin coupling and Coupling Constant.

16. Explain types of electronic transitions in UV spectroscopy.
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PART-C 3 X 2= 6 Marks

Answer any of the following questions.
Each carries TWO marks

17. How do you distinguish 1°, 2°, 3° alcohols with KMnOsa.
18. What is Hypsochromic shift?
19. Write about Tautomerism.
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GOVT. COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

SYLLABUS FOR 11 B.Sc.. IV SEMESTER
(INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY) 60hrs (4 h/w)

Course outcomes:

At the end of the course, the student will be able to;

1. To learn about the laws of absorption of light energy by molecules and the subsequent photoch
emical reactions.

2. To understand the concept of quantum efficiency and mechanisms of photochemical reactions.

UNIT — I: Organometallic Compounds 8h

Definition and classification of organometallic compounds on the basis of bond type, Concept of
hapticityof organic ligands. Metalcarbonyls:18electronrule, electron count of mononuclear, polynuclear
and substituted metalcarbonyls of 3dseries.General methods of preparation of mono and binuclear
carbonyls of 3d series. P-acceptor behaviour of carbon monoxide. Synergic effects (VB approach) -
(MO diagram of CO can be referred to for synergic effect to IR frequencies).

UNIT — Il Carbohydrates 8h
Occurrence,classification and their biological importance,Monosaccharides: Constitution and absolute
configuration of glucose and fructose,epimers and anomers, mutarotation, determination of ring size of
glucose and fructose, Haworth projections and conformational structures;Interconversions of aldoses
and ketoses; Killiani-Fischer synthesis and Ruff degradation; Disaccharides— Elementary treatment of
maltose, lactose and sucrose.Polysaccharides—Elementary treatment of starch.

UNIT- 111 Amino acids and proteins 6h
Introduction: Definition of Amino acids, classification of Amino acids into alpha, beta, and gamma
amino acids. Natural and essential amino acids - definition and examples, classification of alpha amino
acids into acidic, basic and neutral amino acids with examples. Methods of synthesis: General methods
of synthesis of alpha amino acids (specific examples - Glycine, Alanine, valine and leucine) by
following methods: a) from halogenated carboxylic acid b) Gabriel Phthalimide synthesis c) strecker's
synthesis. Physical properties: Zwitter ion structure - salt like character - solubility, melting points,
amphoteric character, definition of isoelectric point. Chemical properties: General reactions due to
amino and carboxyl groups - lactams from gamma and delta amino acids by heating- peptide bond
(amide linkage). Structure and nomenclature of peptides and proteins. Heterocyclic Compounds 7h
Introduction and definition: Simple five membered ring compounds with one hetero atom EXx. Furan.
Thiophene and pyrrole - Aromatic character — Preparation from 1, 4, -dicarbonyl compounds, Paul-
Knorr synthesis. 21 Properties: Acidic character of pyrrole - electrophillic substitution at 2 or 5 position,
Halogenation, Nitration and Sulphonation under mild conditions - Diels Alder reaction in furan.
Pyridine — Structure - Basicity - Aromaticity- Comparison with pyrrole- one method of preparation and
properties - Reactivity towards Nucleophilic substitution reaction.
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UNIT- IV

Nitrogen Containing Functional Groups Preparation, properties and important reactions of nitro
compounds, amines and diazoniumsalts.

1. Nitro hydrocarbons 3h
Nomenclature and classification-nitro hydrocarbons, structure -Tautomerism of nitroalkanes leading to
aci and keto form, Preparation of Nitroalkanes, reactivity -halogenation, reaction with HONO (Nitrous
acid), Nef reaction and Mannich reaction leading to Micheal addition and reduction.

2.Amines: 11h
Introduction, classification, chiralityin amines (pyramidal inversion), importance and general methods
of preparation. Properties: Physical properties, Basicity of amines: Effect of substituent, solvent and
steric effects. Distinction between Primary, secondary and tertiary amines using Hinsberg’s method and
nitrous acid. Discussion of the following reactions with emphasis on the mechanistic pathway: Gabriel
Phthalimide synthesis, Hoffmann Bromamide reaction, Carbylamine reaction, Mannich reaction,
Hoffmann’s exhaustive methylation, Hofmann-elimination reaction and Cope elimination. Diazonium
Salts: Preparation and synthetic applications of diazonium salts including preparation of arenes,
haloarenes, phenols, cyano and nitrocompounds. Coupling reactions of diazoniumsalts (preparation of
azo dyes).

UNIT-V

Photochemistry 5h
Difference between thermal and photochemical processes, Laws of photochemistry- GrothusDraper's
law and Stark-Einstein's law of photochemical equivalence, Quantum yieldPhotochemical reaction
mechanism- hydrogen- chlorine and hydrogen- bromine reaction. Qualitative description of
fluorescence, phosphorescence, Jablonski diagram, Photosensitized reactions- energy transfer processes
(simple example).

Thermodynamics 12h

The first law of thermodynamics-statement, definition of internal energy and enthalpy, Heat capacities
and their relationship, Joule-Thomson effect- coefficient, Calculation of work for the expansion of
perfect gas under isothermal and adiabatic conditions for reversible processes, State function.
Temperature dependence of enthalpy of formation- Kirchoff s equation, Second law of thermodynamics
Different Statements of the law, Carnot cycle and its efficiency, Carnot theorem, Concept of entropy,
entropy as a state function, entropy changes in reversible and irreversible processes. Entropy changes in
spontaneous and equilibrium processes. Third law of thermodynamics, Nernst heat theorem,
Spontaneous and non- spontaneous processes, Helmholtz and Gibbs energies-Criteria for spontaneity.

Co-curricular activities and Assessment Methods

Continuous Evaluation: Monitoring the progress of student’s learning ClassTests, Worksheets and
Quizzes Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking
skills and personality

Semester-end Examination:critical indicator of student’s learning and teaching methods adopted by
teachers throughout the semester.

List of Reference Books

1. Concise coordination chemistry by Gopalan and Ramalingam
2. Coordination Chemistry by Basalo and Johnson

3. Organic Chemistry by G.Mareloudan, Purdue Univ

4. Text book of physical chemistry by S Glasstone

6. Concise Inorganic Chemistry by J.D.Lee

7. Advanced Inorganic Chemistry VVol-I by Satyaprakash, Tuli, Basu and Madan
8. A Text Book of Organic Chemistry by Bahl and Arunbahl

9. A Text Book of Organic chemistry by I L FinarVol |

10. A Text Book of Organic chemistry by I L FinarVol Il

11. Advanced physical chemistry by Gurudeep Raj
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LABORATORY COURSE -1V 30hrs (2 h/w)
Practical Course-1V
Organic Qualitative analysis 50 M (At the end of Semester- 1V)

Course outcomes: At the end of the course, the student will be able to;

1. Use glassware, equipment and chemicals and follow experimental procedures in the laboratory 2.
Dete rmin e meltin g and boilin g points of or ganic compoun ds

3. Understandtheapplication of concepts of different organic reactions studied in theory part of organic
chemistry

Organic Qualitative Analysis 50 M

Analysis of an organic compound through systematic qualitative procedure for functional group
identification including the determination of melting point and boiling point with suitable derivatives.
Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids, Aromatic primary amines, amides and simple
sugars
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
B.Sc. SECOND YEAR CHEMISTRY SEMESTER -1V

ESTION PAPER BLUE PRINT
INORGANI RGANI PHYSICAL CHEMISTRY

TIME: 2%, hr. MARKS: 50 M
PART -A
Answer ALL the Questions AX7T=28M

1. 1 Question from UNIT-1 & 1 Questions from UNIT- 11
2. 2 Questions from UNIT-I11I
3. 2 Questions from UNIT IV
4. 2 Questions from UNIT-V

PART —B
Answer any FOUR Questions 4x4 =16 M
5. 1 Question from UNIT- I

1 Questions from UNIT- 11

2 Question from UNIT- 11

2 Questions from UNIT- IV

2 Questions from UNIT-V

Answer ALL Questions 3x2 =6M
10. UNIT- 111
11. UNIT- IV
12. UNIT-V
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
SECOND YEAR B.Sc., DEGREE EXAMINATION, SEMESTER-IV

CHEMISTRY COURSE -1V: INORGANIC, ORGANIC & PHYSICAL CHEMISTRY
Time: 2 hr Maximum Marks: 50
PART- A

Answer ALL the questions. Each carries SEVEN marks 4 X 7 =28Marks
1. What are organometallic compounds? Discuss their Classification on the basis
of type of bonds with examples.
(or)
2. Discuss the constitution, configuration and ring size of glucose. Draw the Haworth and Conformational
structure of glucose.
3. What are amino acids? Write any three general methods of preparation of amino acids.
(or)
4. Discuss the aromatic character of Furan, Thiophene and Pyrrole.
5. Write the mechanism for the following.
() Nefreaction (ii) Mannich reaction
(or)
6. (1) Explain Hinsberg separation of amines.
(ii) Discuss any three synthetic applications of diazonium salts.
7. What is quantum yield? Explain the photochemical combination of Hydrogen-Chlorine and Hydrogen -
Bromine.
(or)

8. Define entropy. Describe entropy changes in the reversible and irreversible process.

PART- B 4 X 4 =16 Marks
Answer any FOUR of the following questions. Each carries FOUR marks
9. Describe the 18 electron rule of mono nuclear and polynuclear metal carbonyls
with suitable examples.
10. What are epimers and anomers. Give examples.
11. Discuss about iso electric point and zwitter ion.
12. Discuss the Paul-Knorr synthesis of five membered heterocyclic compounds.
13. Explain Tautomerism shown by nitro alkanes
14. Discuss the basic nature of amines.
15. Write the differences between thermal and photochemical reactions.
16. Derive heat capacities and derive Cp — Cv=R

PART-C 3 X 2=6 Marks
Answer ALL the following questions. Each one carries TWO marks
17. What is Mutarotation
18. Write the structures of Alanine, Glycine
19. Define Molar Heat Capacity at constant Pressure
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SEMESTER - IV

Course-V (INORGANIC & PHYSICAL CHEMISTRY)
60 hrs (4 h / w)

Course outcomes:

At the end of the course, the student will be able to;

1. Understand concepts of boundary conditions and quantization, probability distribution, most probable
values, uncertainty and expectation values

2. Application of quantization to spectroscopy.

3. Varioustypes of spectra and their use instructure determination.

INORGANIC CHEMISTRY 26 h
UNIT I

Coordination Chemistry 12 h

IUPAC nomenclature of coordination compounds, Structural and stereoisomerism in complexes
with coordination numbers 4 and 6. VValence Bond Theory (VBT): Inner and outer orbital complexes.
Limitations of VBT, Crystal field effect, octahedral symmetry. Crystal field stabilization energy
(CFSE), Crystal field effects for weak and strong fields. Tetrahedral symmetry, Factors affecting the
magnitude of crystal field splitting energy, Spectrochemical series, Comparison of CFSE for
Octahedral and Tetrahedral complexes, Tetragonal distortion of octahedral geometry, Jahn-Teller
distortion, square planar coordination.

UNIT Il

1. InorganicReactionMechanism: 4h
Introduction to inorganic reaction mechanisms. Concept of reaction pathways, transition state,
intermediate and activated complex. Labile and inert complexes, ligand substitution reactions - SN1
and SN2, Substitution reactions in square planar complexes, Trans-effect, theories of trans effect and
its applications

2. Stability of metal complexes: 2h
Thermodynamic stability and Kinetic stability, factors affecting the stability of metal complexes,
chelate effect, determination of composition of complex by Job's method and mole ratio method.
BioinorganicChemistry: 8h
Metal ions present in biological systems, classification of elements according to their action in
biological system. Geo chemical effect on the distribution of metals, Sodium/Kpump,

carbonicanhydrase and carboxypeptidase. Excess and deficiency of some trace metals. Toxicity of
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metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelating agents in medicine, Cis
platinasananti-cancer drug. Iron and its application in bio-systems, Haemoglobin, Myoglobin. Storage

and transfer of iron.

PHYSICAL CHEMISTRY 34 h
UNIT-II
Phase rule 6h

Concept of phase, components, degrees of freedom. Thermodynamic derivation of Gibbs phase rule.
Phase diagram of one component system - water system, Study of Phase diagrams of Simple eutectic
systems i) Pb-Ag system, desilverisation of lead ii) NaCl-Water system, Congruent and incongruent
melting point- Definition and examples for systems having congruent and incongruent melting point,

freezing mixtures.

UNIT-IV

Electrochemistry 14h
Specific conductance, equivalent conductance and molar conductance- Definition and effect of dilution.
Cell constant. Strong and weak electrolytes, Kohlrausch's law and its applications, Definition of
transport number, determination of transport number by Hittorf’s method. Debye-Huckel-Onsagar's
equation for strong electrolytes (elementary treatment only), Application of conductivity measurements-
conductometric titrations. Electrochemical Cells- Single electrode potential, Types of electrodes with
examples: Metal-metal ion, Gas electrode, Inert electrode, Redox electrode, Metal-metal insoluble salt-
salt anion. Determination of EMF of a cell, Nernst equation, Applications of EMF measurements -
Potentiometric titrations. Fuel cells- Basic concepts, examples and applications

UNIT-V

Chemical Kinetics 14 h

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). Half-life of a reaction.
General methods for determination of order of a reaction. Concept of activation energy and its
calculation from Arrhenius equation. Theories of Reaction Rates: Collision theory and Activated
Complex theory of bimolecular reactions. Comparison of the two theories (qualitative treatment
only).Enzyme catalysis- Specificity, factors affecting enzyme catalysis, Inhibitors and Lock & key
model. Michaels- Menten equation- derivation, significance of Michaelis-Menten constant.

Co-curricular activities and Assessment Methods

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM m_




Continuous Evaluation: Monitoring the progress of student’s learning Class Tests, Work sheets and
Quizzes Presentations, Projects and Assignments and Group Discussions: Enhances critical thinking
skills and personality

Semester-end Examination: critical indicator ofstudent’s learning and teaching methodsadoptedby

teachers throughout the semester.

List of Reference Books

. Text book of physical chemistry by S Glasstone

. Concise Inorganic Chemistry by J.D.Lee

. Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuli, Basu and Madan
. Advanced physical chemistry by Gurudeep Raj

. Principles of physical chemistry by Prutton and Marron

. Advanced physical chemistry by Bahl and Tuli

. Inorganic Chemistry by J.E.Huheey

. Basic Inorganic Chemistry by Cotton and Wilkinson
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. A textbook of qualitative inorganic analysis by A.l. Vogel

10. Atkins,P.W.& Paula,).deAtkin’sPhysicalChemistryEd.,OxfordUniversityPress 10thEd(2014).
11. Castellan,G.W.PhysicalChemistry4thEd.Narosa(2004).

12. Mortimer,R. G.PhysicalChemistry3rdEd. Elsevier:NOIDA,UP(2009).

13. Barrow,G.M.PhysicalChemistry
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SEMESTER - IV

Course-V (LABORATORY COURSE) 30hrs (2 h / w)

Practical-Course -V : Conductometric and Potentiometric Titrimetry 50 M
Course outcomes: At the end of the course, the student will be able to; 1. Use glassware, equipment and
chemicals and follow experimental procedures in the laboratory 2. Apply conceptsof electrochemistry in
experiments 3. Be familiar with electroanalytical methods and techniques in analytical chemistry which study an
analyte by measuring the potential (volts) and/or current ( amperes) in an electrochemical cell containing the

analyte Conductometric and

Potentiometric Titrimetry 50M
1. Conductometric titration- Determination of concentration of HCl solution using standard NaOH solution. 2.
Conductometric titration- Determination of concentration of CH;COOH Solution using standard NaOH solution.
3. Conductometric titration- Determination of concentration of CH3COOH and HCl in a mixture using standard
NaOH solution. 4. Potentiometric titration- Determination of Fe (ll) using standard K,Cr,05 solution. 5.

Determination of rate constant for acid catalyzed ester hydrolysis.

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM “_




GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
B.Sc. SECOND YEAR CHEMISTRY SEMESTER -1V

ESTION PAPER BLUE PRINT
COURSE-V (INORGANIC & PHYSICAL CHEMISTRY)

TIME: 2%, hr. MARKS: 50 M
PART -A
Answer ALL the Questions AX7T=28M

1 Question from UNIT- |

2 Questions from UNIT-1I

1 Question from UNIT 111 & 1 Question from UNIT IV
2 Questions from UNIT-V

el A

PART-B
Answer any FOUR Questions 4x4 =16 M
1 Question from UNIT- I
1 Questions from UNIT- 1l
2 Question from UNIT- I
2 Questions from UNIT- IV
2 Questions from UNIT-V

o

Answer ALL Questions 3x2 =6M
10. UNIT- 111
11. UNIT- IV
12. UNIT-V
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MODEL PAPER SECOND YEAR B.Sc., DEGREE EXAMINATION, SEMESTER-IV
CHEMISTRY COURSE V: INORGANIC & PHYSICAL CHEMISTRY
Time: 2'/2 hr Maximum Marks: 50
PART-A 4 X 7 =28 Marks
Answer ALL the questions. Each carries SEVEN marks
(1). Explain Valence Bond theory with Inner and Outer orbital complexes.
Write limitations of VBT.
(or)
(2). Define CFSE. Explain the factors effecting the magnitude of crystal field splitting energy.
(3). Explain Trans effect. Explain the theories of trans effect and write any two applications of trans effect.
(or)
(4). (i) Write the biological functions of Haemoglobin and Myoglobin. (ii) Write note on use of chelating agents in
medicines.
(5). Define Phase rule and terms involved in it. Explain phase diagram of Pb-Ag system.
(or)
(6). Define Transport number. Write experimental method for the determination of transport number by Hittorf
method.
(7). Explain general methods for determination of order of a reaction.
(or)
(8). Explain Collision theory and Activated complex theory of bimolecular reactions.
PART- B 4 X 4 =16 Marks
Answer any FOUR of the following questions. Each one carries FOUR marks
9. Write note on Jahn-Teller distortion.
10. Explain Labile & inert complexes.
11. Explain Job’s method for determination of composition of complex.
12. Explain Thermodynamic derivation of Gibb’s phase rule.
13. Explain any two conductometric titrations.
14. Write note on Fuel Cells with examples and applications.
15. What is enzyme catalysis? Write any three factors effecting enzyme catalysis.
16. Derive Michaels- Menten equation.
PART-C 3X2=6 Marks
Answer any TWO of the following questions. Each one carries TWO marks
17. Define Eutectic Point.
18. Write the difference between order and molecularity of the reaction.

19. Write Nernst Equation.

%k k
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
New CB Il for B.Sc. 111 Year
PAPER — V. SEMESTER — V (Effective from 2017 — 2018 onwar
HE 105: APPLIED INORGANI HEMISTRY AND ORGANI HEMISTRY

MODULE - I (INORGANIC CHEMISTRY)
1. Coordination Chemistry: 10 Hrs.
% ITUPAC Nomenclature of Co-ordination Compounds :

% Bonding Theories of Co-ordination Compounds :
> Review of Werner’s Theory and Sidgwick’s Concept of Coordination.

» Valence Bond Theory — Geometries of any two complexes with coordination numbers 4
(tetrahedral and Square planar) and 6 (Octahederal) — limitations of VValence Bond Theory.

» Crystal Field Theory — Splitting of d-orbitals in Octahedral, tetrahedral and square planar
complexes (with one example each) — low spin and high spin complexes — factors affecting

crystal — field splitting energy — merits and demerits of crystal — field theory.

% Isomerism in coordination compounds : Structural isomerism and stereo Isomerism (with two

L)

examples each) — Stereochemistry of complexes with 4 and 6 coordination numbers (with two

examples each).

2. Stability of Metal Complexes : 4 Hrs.
% Thermodynamic Stability and Kinetic Stability.

“ Any five factors affecting the stability of metal complex.

% Chelate Effect.

+ Determination of Composition of complex by : Job’s Method & Mole ratio method.
Additional Input : Any four factors influencing the complex formation.

3. Spectral and Magnetic Properties of Metal Complexes: 4 Hrs.

< Electronic absorption spectrum of [Ti (H20)s]** ion.

%+ Types of magnetic behavior, spin — only formula, calculation of magnetic moments (taking any

four examples), experimental determination of magnetic susceptibility — Gouy method.

Additional Input: Any four applications of complex compounds.
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4. Reactivity of Metal Complexes 4 Hrs.
% Labile and inert complexes (with two examples each),

% Ligand substitution reactions — SN1 and SN,
¢+ Substitution reactions of Square Planar Complexes (with two examples),

% Trans effect and applications of trans effect.

% Hard and Soft Acids Bases (HSAB)
% Classification of hard and soft acids and bases.
% Pearson’s concept of hardness and softness.

% Two applications of HSAB Principles — Stability of compounds / complexes, predicting the
feasibility of reaction.

Additional Input : Acid base strength of HSAB.

5. Bioinorganic Chemistry 3 Hrs.

% Essential elements — definition & classification.
% Any four biological functions of Na, K, Ca, Fe, Co, and Chloride (CI).

% Metalloporphyrins — Hemoglobin, structure and function, Chlorophyll — it’s role in

photosynthesis.
Additional Input : Cyanocobalamine (Vitamin B12) — functions.
MODULE - Il (ORGANIC CHEMISTRY)
(1). NITROGEN COMPOUNDS: 15 Hrs.

% Nitrohydrocarbons :

» Nomenclature, classification and structure of aliphatic nitro hydrocarbons
» Tautomerism of nitroalkanes leading to aci and keto form.
» Any two preparations of Nitroalkanes
» Reactivity of nitroalkanes —
1. Halogenation (without mechanism)
2. Reaction with HONO (Nitrous acid) — (without mechanism)

3. Nefreaction (without mechanism)
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4. Mannich reaction (without mechanism)

5. Mannich reaction leading to Michael addition and Reduction (without mechanism)

% Amines
Aliphatic Amines
I.  Nomenclature, Classification into 1°, 2° 3° Amines and Quarternary ammonium

compounds.
Il. Preparative methods of primary amines :
For 1°, 29, 3° Amines : Reductive Amination (without mechanism).
For 1° Amines :
1. Ammonolysis of alkyl halides (without mechanism)
2. Gabriel synthesis (without mechanism)
3. Hoffman’s bromamide reaction (with mechanism)

I11. Chemical Properties:

1. Hinsberg separation of mixture of 1°, 2°, 3% amines.

2. Alkylation of primary and secondary amines (without mechanism).
3. Acylation of primary and secondary amines (without mechanism).
4. Carbylamine reaction of primary amines (without mechanism).

5. Reaction with Nitrous acid of 1°, 2°, 3° (without mechanism).

6. Oxidation of primary amines (without mechanism).

» Aromatic Amines
I. Nomenclature, Classification into 1°, 2°, 3° Amines and Quarternary ammonium

compounds.
Il. Preparative methods of primary aromatic amines :

1. Amination of aryl halides (without mechanism)

2. From carboxylic acids — Schmidt reaction (without mechanism)

3. Hoffman’s degradation reaction — from amides (without mechanism)
I11. Chemical Properties of primary aromatic amines :

1. Alkylation (without mechanism)

2. Acylation (without mechanism)
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3. Carbylamine reaction (without mechanism)
4. Reaction with Nitrous acid (without mechanism)

5. Oxidation (without mechanism)

IV. Physical Properties and basic character of amines :

%+ Substituent effect (Electron releasing, Electron withdrawing groups) on basicity of

amines taking one example for each substituent group.
% Steric effect — Comparative basic strength of N-methylaniline and
N-ethylaniline.

» Comparative basic strength of Ammonia, methyl amine, dimethyl amine,

trimethyl amine and aniline.
» Comparative basic strength of aniline, N-methylaniline and N,

N-dimethyl aniline (in aqueous medium)

lications of Amines in Biological :

Definition, two examples and two functions of the following:
% Hormones : Adrenalin and Noradrenaline
% Neurotransmitters: Dopamine and Serotonine.
% Analgesic alkaloids: Morphine and Codeine.

% Electrophic Substitution of Aromatic Amines — Bromination and Nitration (with

mechanisms).

Additional Input: Sulphonation of Aniline — Importance of Sulphanilic acid in Sulpha drugs.
(2. HETEROCYCLIC COMPOUNDS: 5 Hrs.
Five — Membered ring compounds:

% Introduction and definition: Simple Five membered ring compounds with one hetero atm. Ex.

Furan, Thiophene and Pyrrole.

¢ Numbering the ring systems of Furan, Thiophene and Pyrrole as per Greek letter and

numbers.

s Aromatic character of Furan, Thiophene and Pyrrole — 6 — electron system (four-electrons

from two double bonds and a pair of non-bonded electrons from the hetero atom).

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM “_




% Resonance structures of Furan, Thiophene and Pyrrole : Indicating electron surplus carbons

and electron deficient hetero atom.

Preparation of furan, pyrrole and thiophene from 1,4-dicarbonyl compounds only (Paul-Knorr
synthesis).

¢ Physical properties — Explanation of feebly acidic character of pyrrole.

% Chemical Properties —

1. Electrophilic substitution of Furan, pyrrole and thiophene at 2 or 5 position — Halogenation,

Nitration and Sulphonation under mild conditions (without mechanism)
2. Reactivity of furan as 1, 3-diene, Diels Alder reaction.

3. Sulphonation of thiophene (without mechanism)

Six— Membered rings
Pyridine :
1. Resonance structure of pyridine
2. Basicity of pyridine — Comparison with pyrrole.
3. Any one Electrophillic and one Nucleophilic Reactions of pyridine (without mechanisms)

4. Importance of heterocyclic ring system in natural products like Haemoglobin, Chlorophyll,

antibiotics like Penicillins.

Additional Input : Structure of alkaloids quinoline and Isoquinoline.

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM n_




GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
111 B.Sc. Chemistry Paper -V
QUESTION PAPER BLUE PRINT
Semester — V

Applied Inorganic Chemistry and Organic Chemistry

Sl. Essay Short Answer|  Very Short
No. Chapter Question (7| Question A_nswer
M) (4 M) Questions (2 M)
Unit -1
1. |Coordination Chemistry 2 1 -
2. |Stability of Metal Complexes 1 1 -
3. |Spectral and Magnetic Properties of -- 1 1
metal complexes
4. |Reactivity of metal complexes 1 1 -
Unit - 11
5. |Hard and Soft acids bases (HSAB) 1 1
6. |Bioinorganic Chemistry -- 2 1
7. |Nitrogen Compounds 2 1
8. |Heterocyclic Compounds 1 1 -
Total Questions 08 08 03

*khkhkhkk
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MODEL QUESTION PAPER

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
FIFTH SEMESTER END EXAMINATIONS
111 B.Sc., CHEMISTRY PAPER - V
INORGANIC AND ORGANIC CHEMISTRY
Time: 2%, hr Max. Marks: 50M

ECTION-—A

Answer all questions 4X7=28M

@ PF O AAPETIINEN DTASW.

UNIT —1

. Discuss the valence bond theory of complex compounds. How does this theory explain the
geometry of coordination number 6.

NG
DOEE220T200029 . DedIAN Sfcontm 6 (e

3200222 NN 2008200 o) DA DITP  2:00.
c‘sé&"s&)cﬁ)\)ég & O (OR)

. What are thermodynamic and kinetic stabilities of metal complexes. Give any four factors
affecting the stability of metal complexes.
657211828 S R 853

25032200 NED I Jmonuicy ©20085me0 SeraDods.

. (a). Explain Nucleophilic uni molecular substitution (SN*) in metal complexes with mechanism.
(@). S 0e0T0EESTO I @008 Sorgr ASTEHTIOE D ¥6m (SN') S308E
NG5 QN2
QaIGEZ2000)0N.

(b). What is Trans effect and write its applications.
(22). HTST2 026200 B 03?2 Erd2 ©980085885 5200 ST002006%3

(OR)
. What are amines ? Explain Hinsberg's separation of mixture of 1°, 2°, 3° amines.
085700 @S $382 19, 2% 3 QAT © 3THKN0 FEEES HEG S5 dor
NN e BT

. (a). How did Furan, Pyrrole, Thiophene's are prepared from 1, 4-di Carbonyl compounds.
(). HUETST, =858 SrrmoH0d?.

50T, BOSSENESH
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(b). Write any two substitution reactions of Furan, Pyrrole and Thiophene.

;55

(2).
ROTSE, DO

0

(OR)
6. Explain Pearson's concept of hard and soft acids and bases and write its applications.
HBOHEES 8BS, 008500 a3 e 8Fme AaDti0 STed2, & $800e0%0
890009085 BON) DIO5EE0000GE.

7. What is Crystal Field Splitting? Explain Crystal Field Splitting in tetrahedral complexes.
NIOTE e 82523 2 m 3ES HE0AEIR0eE Hied i

9SO 856
J225330300 323820008, (OR)
8 a. Write any two methods of preparation of Aryl Amines.
DET0) 300000 SONTEY S5 e B55200¢%0) DA B0y STTRANT0G?.
b. Compare the basic strength of Ammonia, methyl amine, N,N — dimethyl amine and aniline.

©333E0NHT, N = 03 dES0, N, N- ¢ NG00 208800 652000 Ao

DEFHS forOde

I3

£ ©22:0002. SECTION-B

Answer any FOUR questions 4x4=16M

D974 009500 m35E0Z0) HemETd0e0 STEahiod

9. Explain the Adsorption spectrum of [Ti(H20)s]*".

[Ti(H20)e]* G308 AT SEEN DSB0LYe.

10. Write about optical isomerism in coordination number 6 complexes.

DNSIAD 0T 6 1o H0FPAT D000 $F4E JedTyEtTdE DGLood.

11. Discuss about crystal field splitting of d - orbitals in tetrahedral complexes.

053 RS DDT0BEImo0 d - edEnfisEes Sm0tE {iIm Dad Jom 38i0?

12. How did composition of complexes determined by Mole - Ratio method?

Smart N0 Eadal AL 208 M Dm0 Ky vay N2 oXivinE XS Navm XX xs"_—
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13. Write about substitution in square planar complexes.

D080 W08 DTEEImeSE D8 H8Te B0a8B0tT S0,

14. Write Nef reaction.

A VIR TR0 -

15. Write a note on basicity of Pyridine.

ng’émé% d&)méé g’éééé\)b Qﬁ\)éé &3_"_“9‘\)&:_@ 83_"_”06\)\)@3

16. Write structure and functions of Haemoglobin.

SECTION-C
Answer ALL questions 3xX2=6 M

17. Give any two functions of Cobalt.

&)F@Q)Q ) cﬁ)?@égo Ol/Dméé éFFQOCng ;)CSJ@Q &3_"1’0&))5)\)

18. Give examples to Soft and Hard bases.

QYRT, 883 Mmdimogn Gimrdnen) AT ai06e,

19. What is spin- only formula?

IS s HGiem edie SE02?

*kkkk
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
CBCS Syllabus for B.Sc. 111 Year
SEMESTER -V, Paper — VI (Effective from 2017 — 2018 onwards)
CHE 106: APPLIED PHYSICAL CHEMISTRY AND ORGANIC CHEMISTRY

MODULE - | (Applied Physical Chemistry)

1.

Chemical Kinetics: 8 Hrs.

% Rate of reaction, factors influencing the rate of a reaction — concentration, temperature, light,
catalyst.

% Any one experimental method to determine the rate of reaction.

¢+ Definition of order and molecularity of simple reactions with two examples each.

% Derivation rate constants and time half change for first, second (where 2A — Products i.e.,
when both reactants are same and two reactants are different A + B — products) and zero order
reactions.

%+ Two examples each for first, second and zero order reactions.

% Any one method to determine the order of reactions.

s Effect of temperature on rate of reaction, Arrhenius equation, concept of activation energy.

%+ Theories of reaction rates — collision theory of bimolecular gaseous reactions. The transition
state theory of bimolecular reactions (elementary treatment).

Additional Input : Order and molecularity of complex reactions.

Thermodynamics : 14 Hrs.

R/
o

Some basic concepts of Thermodynamics —
1. Systemand surroundings

Types of thermodynamic systems

Macroscopic system and macroscopic properties
State of a system and state variables

Extensive and intensive properties

Types of thermodynamic processes

Reversible and irreversible processes

Internal energy and enthalpy

© o N o g ~ w N

State and path functions
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s The first law of thermodynamics — statement
% Heat capacities and their relationship

% Joule’s law

% Joule — Thomson coefficient

% Calculation of w, q for the expansion of perfect ideal gas under isothermal and adiabetic

conditions for reversible processes.
%+ Temperature dependence of enthalpy of formation — Kirchoff’s equation.
% Second law of thermodynamics — Different statements of the law.
%+ Carnot cycle and its efficiency
% Carnot theorem
%+ Concept of entropy — entropy as a state function
% Entropy changes in reversible, and irreversible processes.
%+ The Gibbs (G) and Helmholtz (A) energies
% Variation of G withP, Vand T.
% Gibbs — Helmholtz equations — one application of Gibbs — Helmholtz equations.

Additional Input : Different statements of First Law of Thermodynamics.

Photochemistry : 6 Hrs.
% Differences between thermal and photochemical processes.

% Laws of photochemistry — Grothus — Draper’s Law and Stark — Einstein’s law of

photochemical equivalence.
¢ Quantum Yield
¢+ Photochemical hydrogen — chlorine, hydrogen — bromine reactions.

% Jablonski diagram depicting various processes occurring in the excited state, qualitative
description of fluorescence, phosphorescence, non-radiative processes (internal conversion,

intersystem crossing).
%+ Photosensitized reactions — energy transfer processes (simple example).

Additional Input : Applications of fluorescence & Phosphorescence processes.
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MODULE - 11 (Applied Organic Chemistry)
1. Carbohydrates : 6 Hrs.
Monosaccharides :
All discussion to be confined to (+) glucose as an example of aldohexoses and (-) fructose as
example of ketohexoses.

Structural Elucidation of D-(+) glucose :
> Evidences for straight chain pentahydroxy aldehyde structure (Acetylation, reduction to n-
hexane, cyanohydrins formation, reduction of Tollen’s and Fehling’s reagents and oxidation to

gluconic and saccharic acid).

» Configuration of glucose based on D-glyceraldehyde as primary standard (no proof for

configuration is required).
Evidence for cyclic structure of glucose (some negative aldehydes tests and mutarotation).
Cyclic structure of glucose.

Decomposition of cyclic structure (Pyranose structure, anomeric Carbon and anomers).

YV V V V

Proof for the ring size (methylation, hydrolysis and oxidation reactions). Different ways of

writing pyranose structure (Haworth formula and chair conformational formula).

Structural Elucidation of Fructose :

Evidences of 2 — Keto Hexose structure, formation of Penta Acetate, formation of
Cyanohydrin its hydrolysis and reduction by HI. Cyclic structure of Fructose (Furanose structure
and Haworth formula) Osazone formation from Glucose and Fructose. Definition of Anomers with
examples.

Interconversion of Monosaccharides :
> Aldopentose to aldo hexose. Ex : Arabinose to D-Glucose, D-Mannose (Kiliani — Fischer
method).

> Epiers, Epimerisation — Lobry de bruyn van Ekenstein rearrangement.
> Aldohexose to Aldopentose. Eg : D-glucose to D-arabinose by Ruff’s degradation.

» Aldohexose (+) (glucose) to ketohexose (-) (Fructose) and Ketohexose (fructose) to aldohexose

(Glucose).

Additional Input : Disaccharide — Sucrose (Elementary treatment)
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Biomolecules : Amino acids and proteins — Nucleic acids : 6 Hrs.

Amino acids Introduction :
%+ Definition of Amino acids
% Classification of Amino acids into :
1. Alpha, beta, and gama amino acids.
2. Natural and essential amino acids — definition and examples,

3. Classification of alpha amino acids into acidic, basic and neutral amino acids with two
examples each.

4. Methods of Synthesis:

General methods of synthesis of alpha amino acids (specific examples — Glycine, and
leucine) by following methods:

a) From halogenated carboxylic acid (without mechanism)
b) Malonic ester synthesis (without mechanism)

c) Strecker’s synthesis (without mechanism)

Physical Properties :
» Optical activity of naturally occurring amino acids : L-configuration, irrespective of sign

rotation.
» Zwitterion structure — salt like character
» Solubility, melting points, amphoteric character

» Definition of isoelectric point.
Chemical Properties:
Two reactions of alpha amino acids involving both amino and carboxyl groups — Action

of heat, action with metallic ions. (without mechanism).

> Peptides and Proteins :

Definition and primary structures with two examples each.

» Nucleic acids — Elementary treatment :

Definition and two examples of the following :
» Nucleic acids
» Nucleosides

> Nucleotides
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» Nitrogen bases

Additional Input: Importance of amino acids in biological systems.

3. Material Science: 5 Hrs.

Superconductivity, Characteristics of Superconductors, Meissner effect, types of Superconductors and
applications.

Nano-materials - Synthetic, techniques, bottom — up — sol — gel method, top — down- electro deposition
method, Properties and applications of nano — materials, Composites — definition, general

characteristics, particle reinforce and fiber composites and their applications.
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
BLUE PRINT
111 B.Sc. Chemistry Paper — VI

Semester — V

Applied Physical Chemistry and Organic Chemistry

Short
Sl. Essay Answer Very Short
No Chapter Question (7 M)| Question A.”SW”
' (4 M) Questions (2 M)

1. |Chemical Kinetics 2 1 1

2. | Thermodynamics 2 3

3. |Photochemistry 1 1 1

4. |Carbohydrates 1 2 1

5. |Amino acids & Proteins 1 1

6. |Material Science 1 -

Total Questions 08 08 03

*hkkkkk
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MODEL QUESTION PAPER
GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
FIFTH SEMESTER END EXAMINATIONS
111 B.Sc., CHEMISTRY PAPER - VI
PHYSICAL AND ORGANIC CHEMISTRY
Time: 2, hr Max. Marks: 50M
SECTION-A

Answer any FOUR questions from the following.

it SReE IS Smonfoy SEEAe%) QDoNTATN 2O 0N F0%5m 4x7=28M

1. What is Rate of Reaction? Derive the Rate Equation of Second Order Reaction
having same type of reactants.

HEFTE S @8 §2602? 2.8 & 0™ 25870083 4298205 Eodmiod Wmgoy &5
B85Q% 520080960 38862%:0050)
&5 220009000000 - Q1))

2. (a). State First Law of Thermodynamics. Derive expression for First Law of
Thermodynamics.

(@) - ek 56528 $52065 & DR 20NN 50D %06%2. & A0eD00 Kealeimedds
I8 EB0 &SI d2lodicods.
(b). What is Heat Capacity of a system. Derive the equation Cp — Cv = R.

@) . S0 &8 dnder dmendio0 @86 S3508? Cp - Cv = R @32 00286672 §Fmatd32oodd

3. Define concept of Entropy. Derive entropy change in reversible process and
irreversible processes.

DB0TERDR 29109090900 BISLo200682 . &edSSniaD, Bie%0) B0&TTERNS
NV lo NS
9050088508205 JETTE2 20082 e
(OR)

4. What is meant by Quantum Yield? Quantum yield for the reaction H, + Br, —»
2HBr is very low. Explain.
EmR00 200 DT D% 2 @i S20?Ha+ Br, 2HBr 38™8c) Em06)5200 HFF e 2
TIAENNVENE

5. Give an account of open chain and cyclic structure of Fructose.
HETRE B0 EE 5235 b 350200050 EF2005) BB S2ETEEENNOS Burdiee

INEESTOM TSNPV IEN
B
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(0R)
6. How did alanine is prepared by Malonic ester Synthesis and Strecker
Synthesis. Write two chemical reactions of - aminoacids.
QE @‘”8505 A2 @0, S8 0 DB B0 TN JoT SOHIEH SIS TEI? -
J2ooFmR QoNEST

7 . Explain any two methods of determination of Order of a reaction.

(ﬁéF"‘“’ éé[ﬁ)”g O§9 0 (6 2 o éFFQOC@\) ;)565 ég;:@@;j}\) g)ééFssO(ﬁQOés-
SINENTEINEARAVNTY COR)

8 What are Nano—materials? Write the methods of preparation of Nano materials?
Write any two applications?

ST GEESTON ? é“ SN
990 DTN
J2000G?

“CS”éFCS‘Qe) IOV TENIA! NS lselole BN

SECTION-B

Answer any FOUR questions 4x4= 16M
203287 0% HPFEEOE0) DeTRRSNO ST %02

9. Write the differences between order and molecularity of a reaction.

20072 §8Ar20080, @SSO NP PO N0

10. Derive Kirchoff s equation

11. What are Gibb’ s free energy (G) and Helmholtz free energy (A)?
B892 SiSTmETEG 6), Fo0d TR eh T ISTRITES (A) eS0T &9

12. Write short notes on Einstein’s law of Photo Chemical Equivalence.

00 TR 2008 G0N HIEPST ANV O TERET JTaNT0dE .

13. Explain why Glucose and Fructose gives same osazone.

Krordal, HmETir 00 w8 Wl S0 ANSTONS, D2008TNE0STE DNEE220t%06 2.

14. Write brief note on the following (a) Epimerization (b) Mutarotation.
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15.

16.

Write about classification of amino acids

AX02E? 57 ) T2 G000 (128522200 S0 .

Calculate work done and heat absorbed in expansion of Ideal gas under
isothermal processes.

DATERE D edTEE Smahossey AISINMEN o SV IPSIN (eI ol PO o TR TG
G 2850 G 82

SECTION- C

Answer ALL questions 3x2=6 M

& &2 @92 IFE20E0) DGR S0 0s S

17.

18.

19.

What is activated complex?

&eed 532 8OO0 @K 2027

What is Photosensitization? Give one example.

E2082 &AN IS ONRS202? G880 AT

What are anomers?

D200 00 @SE™ 3022

-@@@@--




GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM



VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
LABORATORY RSE -V

CHE 105P: PRACTICAL PAPER —V (ORGANIC CHEMISTRY)

45 Hrs. B3H/W)

Organic Qualitative Analysis :
i) Identification of an organic compound through the functional group analysis, determination
of melting point/ boiling point and preparation of suitable derivatives.

Carboxylic acids, Phenols, Aldehydes, Ketones, Aromatic Primary Amines,
Amides and Simple sugars.
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
B.SC., Il YEAR V SEMESTER PRACTICAL PAPER -V

ORGANIC CHEMISTRY (WITH EFFECT FROM 2017 — 18)
SCHEME OF VALUATION

Total —50Marks

Record — 10 Marks Practical — 40 Marks
Break f Practical — 1 (40 Mark:
Identification of function group of an organic compound (Systematic procedure should be
adopted).

% Colour - 1 Marks
% Physical State - 1 Marks
%+ Odour - 1 Marks
% MP/BP - 2 Marks
% Ignition Test - 2 Marks
s Litmus Test - 2 Marks
% Solubility & Classification basing - 5 Marks

on solubility data
% Detection of extra elements - 4 Marks

(2 Marks for extract)

¢+ Unsaturation Test (with bromine water - 4 Marks

and Bayer’s Test)

Identification of functional group - 5 Marks
% Confirmatory test for function group (1 test)- 5 Marks
%+ Anyone derivative of the organic compound- 4 Marks (1 x 4)

Report - 4 Marks
Total Marks - 40 Marks
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LABORATORY COURSE - VI

CHE 106P: PRACTICAL PAPER — VI PHYSICAL CHEMISTRY

AT THE END OF SEMESTER V 45 hrs (3 h/W)

1. Determination of rate constant for acid catalyzed ester hydrolysis.

2. Determination of molecular status and partition coefficient of benzoic acid in Benzene
and water.

3. Determination of Surface tension of liquid

4. Determination of Viscosity of liquid.

5. Adsorption of acetic acid on animal charcoal, verification of Freundlich isotherm.
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LABORATORY RSE — VI
PRACTICAL - VI : PHYSICAL CHEMISTRY
(at the end of semester V)

Max. Marks: 50 Time: 3 hrs.

SCHEME OF VALUATION:

For Record - 10 Marks
For Viva-voce - 5 Marks

For Practical - 35 Marks

Splitting of Practical Marks:

i i) Procedure in first 10 min. : 5 Marks

ii ii) Formula with units : 5 Marks

iii iii) Neat tabulation & correct calculation : 5 Marks

Error < 10%: 20 Marks

Error 10-15 %: 15 Marks

Error > 15 %: 10 Marks (Minimum Marks)
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THIRD YEAR
SEMESTER-VI




GOVT. COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

SYLLABUS FOR 111 B.Sc.. VI SEMESTER
FROM 2019 -20 ONWARDS

CHE —111: VII A-ANALYTICAL METHODS IN CHEMISTRY

TOTAL HOURS: 45

UNIT-I
Quantitative analysis: 10 Hours

a) Importance in various fields of science, steps involved in chemical analysis. Principles of volumetric
analysis. Theories of acid-base, redox, complexometric, iodometric and precipitation titrations - choice
of indicators for these titrations.

b) Principles of gravimetric analysis: precipitation, coagulation, peptization, coprecipitation, post
precipitation, digestion, filtration and washing of precipitate, drying and ignition.

UNIT-11 7 Hours

Treatment of analytical data: Types of errors, significant figures and its importance, accuracy -
methods of expressing accuracy, error analysis and minimization of errors, precision - methods of
expressing precision, standard deviation and confidence limit.

UNIT-11
Separation techniques in chemical analysis: 8 Hours

Introduction, principle, techniques, factors affecting solvent extraction, Batch extraction, continuous
extraction and counter current extraction. Synergism. Application - Determination of Iron (111)

lon exchange: Introduction, action of ion exchange resins, separation of inorganic mixtures,
Applications, Solvent extraction: Principle and process.
UNIT-1IV 10 Hours

Chromatography: Classification of chromatography methods, principles of differential migration
adsorption phenomenon, Nature of adsorbents, solvent systems, R values, factors effecting Rr values.

Paper Chromatography: Principles, Rf values, experimental procedures, choice of paper and solvent
systems, developments of chromatogram - ascending, descending and radial. Two dimensional
chromatography - applications.
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UNIT -V 10 Hours

Thin layer Chromatography (TLC): Advantages - Principles, factors effecting Rfvalues - Experimental
procedures - Adsorbents and solvents - Preparation of plates - Development of the chromatogram -
Detection of the spots — Applications - Column Chromatography: Principles - experimental procedures
- Stationary and mobile Phases - Separation technique — Applications. HPLC: Basic principles and
applications.

ADDITIONAL INFORMATION @ INTELLECTUAL PROPERTY RIGHTS

UNIT |

Introduction to Intellectual Property Law — Evolutionary past — Intellectual Property Law Basics — Types of
Intellectual Property — Innovations and Inventions of Trade related Intellectual Property Rights — Agencies
Responsible for Intellectual Property Registration — Infringement — Regulatory — Over use or Misuse of
Intellectual Property Rights — Compliance and Liability Issues.

UNIT 11

Introduction to Copyrights — Principles of Copyright — Subject Matters of Copyright — Rights Afforded by
Copyright Law —Copyright Ownership — Transfer and Duration — Right to Prepare Derivative Works —Rights of
Distribution — Rights of performers — Copyright Formalities and Registration — Limitations — Infringement of
Copyright — International Copyright Law Semiconductor Chip Protection Act.

UNIT 111

Introduction to Patent Law — Rights and Limitations — Rights under Patent Law — Patent Requirements —
Ownership and Transfer — Patent Application Process and Granting of Patent — Patent Infringement and
Litigation — International Patent Law — Double Patenting — Patent Searching — Patent Cooperation Treaty — New
developments in Patent Law- Invention Developers and Promoters.

UNIT IV

Introduction to Trade Mark — Trade Mark Registration Process — Post registration procedures — Trade Mark
maintenance — Transfer of rights — Inter parties Proceedings — Infringement — Dilution of Ownership of Trade
Mark — Likelihood of confusion — Trade Mark claims — Trade Marks Litigation — International Trade Mark Law.

REFERENCE BOOKS

1. Analytical Chemistry by Skoog and Miller

2. Atextbook of qualitative inorganic analysis by A.l. Vogel

3. Nanochemistry by Geoffrey Ozin and Andre Arsenault

Stereochemistry by D. Nasipuri

Organic Chemistry by Clayden

Deborah E.Bouchoux: “Intellectual Property”. Cengage learning, New Delhi

Kompal Bansal & Parishit Bansal “Fundamentals of IPR for Engineers”, BS Publications (Press)
Prabhuddha Ganguli: * Intellectual Property Rights” Tata Mc-Graw — Hill, New Delhi

Richard Stim: “Intellectual Property”, Cengage Learning, New Delhi.

© oo N Ok
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
BLUE PRINT
111 B.SC. CHEMISTRY ELECTIVE PAPER - VIIA
SEMESTER - VI
ANALYTICAL METHODS IN CHEMISTRY

Essay Short Ar?swer Very Short Answer
S. Hours Question Question Question
Chapter . (04 M)
No. Required (07 M) Und (02M)
nder i o
knowledge standing Skill / Application
1. Quantitative analysis 10 02 01 01
5 Treatr_nent of 0 02
analytical data 07
3 §eparat!on technlques 0 o1
in chemical analysis 08
4. Chromatography-I 10 01 02
5. Chromatography-I1 o1 02
10
Total no of Questions 08 08
45
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Time: 2 hr Max. Marks: 50 M

5.

———4&——Expia4n—an¥—tw9—meth9ds-ieﬁ—sel¥ent—extﬁaetienr—————————————————WIIIIIIII———

MODEL QUESTION PAPER
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM
111 B.Sc., DEGREE EXAMINATIONS
SEMESTER-VI
PAPER VII-A: ELECTIVE-A
ANALYTICAL METHODS IN CHEMISTRY

PART-A
4X 7 = 28Marks

Answer ALL of the following questions. Each question carries SEVEN marks
Eit® Srees 20800 dTGR8200) DT Aoy SBIEO
Od% DT STON0GE - He

Describe the choice of indicators for acid-base titrations

Q—S(ﬁj" —s‘é @)QOéFéﬁb"’K)é ée:ﬁijzsfzﬁeﬁééi}\) (Qé-::::-\)-:ﬁ -::I:::-<6-::‘::-J Z)CS”“(&;&)J 5)33(5”901)35333 -

OR/ B

What is the principle of Gravimetric analysis and explain co—precipitation
and Post-precipitation with suitable examples.

208828 ST ONTMD) OITEL 00 o) —@ediie)edcd BTN Geded § -
TN N VAN N VSTV 12 'V BATOINEN
EATEROST STRo20dS

i) Define and explain the terms accuracy and precision
ii) Define standard deviation and confidence limit.

1) FE2B3Ia020 oDEFEAN DooRZBBIe0) B DAFNNON SEVDE Snef KordERd
SPSEE220050082

i) 30 908200 NOFEANZ) DTN 8E2N2H 20002 AGSH00%0068 -
OR/ B

4. Discuss various types of errors.

Write the principle and application of solvent extraction.
G362 QAEEGINE2) P oNOEZANZ) @IS IO ) STONF0% S .

OR / S




G082 ANTESMED EQ 8552006800 DA B9800 S33E528000000) -
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1. Give the experimental procedure of paper chromatography. Write any of its
applications.

DINTEANT0 1) c6“°e>(63 cb‘“olﬁg 20083 .

OR / B

8. Write the preparation of thin layer chromatography plates. Explain the
principle and applications of thin layer chromatography

PRI TN VBN 20 A OHT D

PART-B

4X 4 = 16 Marks
11 Answer any FOUR of the following questions. Each question carries FOUR marks.

k2 SeQest TORAPVIN VLA NN VSATO TN 2%y dronaficy omdigen)
AN DAF TN 20%2 _dne DT
N
9. Discuss the complex metric titrations with examples.

D2:0270°2 92008507 dGTO0 BorEE2E BTE8OSTE Dd6%00053605 -

10. Explain about precipitation and coagulation.

11. Write about standard deviation.
8800 AVIONN Krd22r=o0N .

12. How do you estimate Fe (III) using solvent extraction method?
Sde? SBATEGI DB S GOSN Fe (111) &0 o AEEaH s 8 -

13. Describe the development of chromatogram in paper chromatography.
shcs STDTHEHS S EBTHTD 98)SYIS SATEIZRHSW .

14. What are the factors affecting R; value.

R¢ 19262 92003500 D30T
INTSTOTAININEEN 5385 50 Q)



15. What type of adsorbents and solvents used in thin layer chromatography.

QW &% § 2 208500 D0T0%005 2 BNON0) BHASIEEENS ]
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16. Write the applications of High Performance Liquid Chromatography.

93 SO B 3 TIEY &HOSITE 00 SFe0d00).
SORNVARERN

PART - C

3X 2 = 6 Marks

111 Answer ALLof the following questions. Each question carries TWO marks

Ehiod® @322 HTEE20E0) DeTETINN00 STRoD0d2 _dme HrEEAL 580t mdien
17. What is co—precipitation and post-precipitations?

Qa3 ~0995Med00 ST &3S & — @adiidacy @dH™ S&?

18. What is R value. Write the formula of Rf value.

Re  J0m03370 @63302? R 000330 A7) TR0 -
OEEE Qurededd

19. Define Stationary Phase and Mobile Phase.

28 5 $392 65800 B8 HFw w068
SA% ©day &5

IhkAKk*k
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
YLLABUS FOR VI SEMESTER

i B.Sc. CHEMISTRY ELECTIVE —VIIB
HE —112: ENVIRONMENTAL CHEMISTRY
(with effect from 2018 — 19)

No. of Hours: 45Hrs
UNIT-I: Introduction to Environmental Chemistry 8h

Concept of Environmental chemistry - Scope and importance of environment in now a days-
Nomenclature of environmental chemistry — Segments of environment - Natural resources -
Renewable Resources — Solar and biomass energy and Non-renewable resources — Thermal power
and atomic energy — Reactions of atmospheric oxygen and Hydrological cycle.

UNIT-I1: Air Pollution 8h

Definition — Sources of air pollution — Classification of air pollution — Acid rain — Photochemical
smog — Green house effect — Formation and depletion of ozone — Bhopal gas disaster — Controlling
methods of air pollution

UNIT-I11: Water pollution 9h

Unique physical and chemical properties of water — water quality and criteria for finding of water
quality — Dissolved oxygen — BOD, COD, Suspended solids, total dissolved solids, alkalinity —
Hardness of water — Methods to convert temporary hard water into soft water — Methods to convert
permanent hard water into soft water — eutrophication and its effects — principal wastage treatment —
Industrial waste water treatment.

UNIT-1V: Radio Active Pollution and Chemical Toxicology 10 h

Radio active Pollution: Definition and types of radio active pollution, biological effects of
radioactive pollution, cellular phones, Networks and nuclear power plants as a source of radiation
Chemical Toxicology :Toxic chemicals in the environment — effects of toxic chemicals — cyanide
and its toxic effects — pesticides and its biochemical effects — toxicity of lead, mercury, arsenic and
cadmium.

UNIT-V: Ecosystem and Biodiversity. 10 h

Ecosystem: Concepts — structure — Functions and types of ecosystem — Abiotic and biotic
components — Energy flow and Energy dynamics of ecosystem — Food chains — Food web — Tropic
levels — Biogeochemical cycles (carbon, nitrogen and phosphorus).

Biodiversity: Definition — level and types of biodiversity — concept - significance — magnitude and
distribution of biodiversity — trends - bio geographical classification of India — biodiversity at
national, global and regional level.
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ADDITIONAL INFORMATION @ INTELLECTUAL PROPERTY RIGHTS
UNIT |

Introduction to Intellectual Property Law — Evolutionary past — Intellectual Property Law Basics — Types of
Intellectual Property — Innovations and Inventions of Trade related Intellectual Property Rights — Agencies
Responsible for Intellectual Property Registration — Infringement — Regulatory — Over use or Misuse of
Intellectual Property Rights — Compliance and Liability Issues.

UNIT 11

Introduction to Copyrights — Principles of Copyright — Subject Matters of Copyright — Rights Afforded by
Copyright Law —Copyright Ownership — Transfer and Duration — Right to Prepare Derivative Works —Rights of
Distribution — Rights of performers — Copyright Formalities and Registration — Limitations — Infringement of
Copyright — International Copyright Law Semiconductor Chip Protection Act.

UNIT 111

Introduction to Patent Law — Rights and Limitations — Rights under Patent Law — Patent Requirements —
Ownership and Transfer — Patent Application Process and Granting of Patent — Patent Infringement and
Litigation — International Patent Law — Double Patenting — Patent Searching — Patent Cooperation Treaty — New
developments in Patent Law- Invention Developers and Promoters.

UNIT IV

Introduction to Trade Mark — Trade Mark Registration Process — Post registration procedures — Trade Mark
maintenance — Transfer of rights — Inter parties Proceedings — Infringement — Dilution of Ownership of Trade
Mark — Likelihood of confusion — Trade Mark claims — Trade Marks Litigation — International Trade Mark Law.

REFERENCE BOOKS:
1. FundamentalsofEcologybyM.C.Dash
2. ATextbookofEnvironmentalchemistrybyW.MooreandF.A.Moore
3. EnvironmentalChemistrybySamirK.Banerji
4. Deborah E.Bouchoux: “Intellectual Property”. Cengage learning, New Delhi
5. Kompal Bansal & Parishit Bansal “Fundamentals of IPR for Engineers”, BS Publications (Press)
6. Prabhuddha Ganguli: ¢ Intellectual Property Rights” Tata Mc-Graw — Hill, New Delhi

7. Richard Stim: “Intellectual Property”, Cengage Learning, New Delhi.
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
BLUE PRINT
11 B.SC. CHEMISTRY ELECTIVE PAPER - VIIB
SEMESTER - VI
ENVIRONMETAL CHEMISTRY

Asrgvrc:r Very Short
Essay Question Answer
Sl Chanter Question 04 M Question
NO. P (07M) (Un : r) (02 M)
knowledge | o dfn Skill /
g Application
1. Introduction of Environmental 02 01
Chemistry
2. Air Pollution 02 02
3. Water Pollution 02 01
Radioactive Pollution &
4. Chemical Toxicology 01 03
5. Ecosystem and Biodiversity 01 01
Total no of Questions 08 08
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
YLLABUS FOR VI SEMESTER

1 B.Sc. CHEMISTRY EIL ECTIVE — VIIB

ENVIRONMENTAL CHEMISTRY
MODEL PAPER (wef 2018-19)

Time: 2> hr Maximum Marks: 50M
PART — A

Answer All Questions. Each question carries Seven marks. 4 x 7 =28 Marks

@Q-S ;J_”%F-S@éb K)o\ﬁ\)wc‘s_“cé_”@\) &3_"’_“06\)\)(;3)\)'7 ;)_"& K)&SJ‘"C‘S”%O éé& o)(%cﬁ)sés é\)wémé@\)_

1) Explain the segments of the environment.
HERSE80 55 [OINEEN 20N?
DT0E NENTe!T0 (OR)
Write about renewable energy sources?
§oyed2r 358 SABIO Kordiad oD N?
Discuss in detail about air pollution.?
0N Eonfmo KordER2323800 JEER200530:7?

(OR)
4) Describe the Green House Effect?
FOERS INT0) D20 tNN?
(oge o389 pENoE®
5 Explain the methods to convert permanent hard water to soft water.?

FE30I $B23200 ) TR0 (T PG S30TITON0) JIOTZ00%?
(OR)

6) Principle of wastage treatment and Industrial waste water treatment.

FPORBO0 N 0) NOFSTN0) 00 S8 B008500 9201 F083 & s TE)?

DA EZDD QGE20HH DEEF
7) Give detailed account on biodiversity?

335593060 HordEe2 HS253G0MH™ S50'0%H 2ithoason?
(OR)

8). Define Radioactive pollution and Explain adverse effects of radioactive
pollution on Biological system?

855 2aSTESmETE2E Emenantmo 5oy SBESNI00 ? 323N O OTEGRaSTEomteAE
SO0 Sere 0855501900 2836 02508 HTS3EMOBO80) S8IEFE000:3300?
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PART — B

Answer any Four of the following questions. 4X4 =16 Marks

9) Explain the importance of environment in now-a-days.

53 09¢h TlaroeS NS890 TNEE HTT S0PTS DSE20304?

10) What is Bhopal gas disaster?
S5O (T 950G @S

11) Explain formation and depletion of 0zone?

5,508 55268 Seaed (5522 DS520tH08?
12) Explain Eutrophication and it’ s Effects?
TEENEREA Doldfrod S8I850
13) Explain adverse effects of cellular networks radiation?
DO DD R 'E G © SO Eenth HArOSTON dI0L0H0R?
14) Explain Pesticide’s and it s biochemical effects?
DI 0ATNO  BSNRIEE SPHT 228 BTN P80 SET200%3?
15) Explain toxic effects of Lead and Mercury?
O5& 2 DERAOE000 aEES Ho&?
NGEOH  DAEITI0 DIOTO
16) What are the Functions of Eco system?
233869 I A3NEE DS ?

PART — C
3X2 = 6 Marks
Answer All Questions, Each Question, carries two marks

N HTET20E) dedimdrdon) STI0%H020?

5) What is photochemical smog?
&m0e AN DT 6 ©d8md202?

6) Define COD and BOD?
COD o0OZAD BOD ©) AESD0THN?

7) What is Food chain and Bio mass?
B0 B0 ETOH 228 BTrdmET™ aditSas

- .- @00. ..
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
YLLABUS FOR VI SEMESTER

11 B.Sc. CHEMISTRY VISEMESTER - SYLILABUS FOR VII
HE —113: GREEN CHEMISTRY

Total Hours: 45

UNIT-I 10hr

Green Chemistry: Introduction - Definition of green chemistry, need of green chemistry, basic
principles of green chemistry. Green synthesis - Evaluation of the type of the reaction

i) Rearrangements (100% atom economic), ii) Addition reactions (100% atom economic). Organic
reactions by Sonication method: apparatus required examples of sonochemical reactions (Heck, Hunds-
Diecker and Wittig reactions).

UNIT-II 10 h

Selection of solvent:i) Aqueous phase reactions ii) Reactions in ionic liquids, Heck reaction, Suzuki
reactions, epoxidation. iii) Solid supported synthesis
Super critical COz2: Preparation, properties and applications, (decaffeination, dry cleaning)

UNIT-111 10h

Microwave and Ultrasound assisted green synthesis: Apparatus required, examples of MAOS
(synthesis of fused anthroquinones, Leukart reductive amination of ketones) - Advantages and
disadvantages of MAQOS. Aldol condensation-Cannizzaro reaction-Diels-Alder reactions-Strecker's
synthesis.

UNIT-IV 5h
Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis-
biocatalysis: Enzymes, microbes Phase transfer catalysis (micellar/surfactant)

UNIT V 10h
Examples of green synthesis / reactions and some real world cases: 1. Green synthesis of the

following compounds: adipic acid , catechol, disodium imino diacetate (alternative Strecker’s synthesis)
2. Microwave assisted reaction in water — Hoffmann elimination — methyl benzoate to benzoic acid —
oxidation of toluene and alcohols — microwave assisted reactions in organic solvents. Diels-Alder
reactions and decarboxylation reaction. 3. Ultrasound assisted reactions — sonochemical Simmons —
Smith reaction (ultrasonic alternative to iodine).
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ADDITIONAL INFORMATION @ INTELLECTUAL PROPERTY RIGHTS

UNIT I

Introduction to Intellectual Property Law — Evolutionary past — Intellectual Property Law Basics — Types of
Intellectual Property — Innovations and Inventions of Trade related Intellectual Property Rights — Agencies
Responsible for Intellectual Property Registration — Infringement — Regulatory — Over use or Misuse of
Intellectual Property Rights — Compliance and Liability Issues.

UNIT 11

Introduction to Copyrights — Principles of Copyright — Subject Matters of Copyright — Rights Afforded by
Copyright Law —Copyright Ownership — Transfer and Duration — Right to Prepare Derivative Works —Rights of
Distribution — Rights of performers — Copyright Formalities and Registration — Limitations — Infringement of
Copyright — International Copyright Law Semiconductor Chip Protection Act.

UNIT 111

Introduction to Patent Law — Rights and Limitations — Rights under Patent Law — Patent Requirements —
Ownership and Transfer — Patent Application Process and Granting of Patent — Patent Infringement and
Litigation — International Patent Law — Double Patenting — Patent Searching — Patent Cooperation Treaty — New
developments in Patent Law- Invention Developers and Promoters.

UNIT IV

Introduction to Trade Mark — Trade Mark Registration Process — Post registration procedures — Trade Mark
maintenance — Transfer of rights — Inter parties Proceedings — Infringement — Dilution of Ownership of Trade
Mark — Likelihood of confusion — Trade Mark claims — Trade Marks Litigation — International Trade Mark Law.

REFERENCE BOOKS:

. Green Chemistry Theory and Practice. P.T.Anatas and J.C. Warner

. Green Chemistry V.K. Ahluwalia Narosa, New Delhi.

. Real world cases in Green Chemistry M.C. Cann and M.E. Connelly

. Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry (London)

. Green Chemistry: Introductory Text, M.Lancaster

. Principles and practice of heterogeneous catalysis, Thomas J.M., Thomas M.J., John Wiley

. Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M. Srivastava,
Narosa Publications

8. Deborah E.Bouchoux: “Intellectual Property”. Cengage learning, New Delhi

9. Kompal Bansal & Parishit Bansal “Fundamentals of IPR for Engineers”, BS Publications (Press)
10. Prabhuddha Ganguli: ‘Intellectual Property Rights” Tata Mc-Graw — Hill, New Delhi

11. Richard Stim: “Intellectual Property”, Cengage Learning, New Delhi.

~No ok owN -
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
BLUE PRINT
11 B.SC. CHEMISTRY ELECTIVE PAPER - VIIC
SEMESTER - VI
GREEN CHEMISTRY

Short Ar?swer Very Short
Essay Question Answer
S Question (04 M) Question
Chapter
No. P (07 M) Under (02M)
knowledge standing Skill /
Application
1 01 01
Green Chemistry
2 01 02
Selection of solvent
8. Microwave and Ultrasound 01 01
assisted green synthesis
4, Green catalysis 01 02
5 01 02
Green Synthesis
Total no of Questions 05 08
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MODEL QUESTION PAPER
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM
THREE YEAR B.Sc., DEGREE EXAMINATIONS
SEMESTER-VI
PAPER VII- C: ELECTIVE-C
GREEN CHEMISTRY
Time: 2, hr Max. Marks: 50 M
PART-A
4 X 7=28 Marks

l. Answer ALL of the following questions. Each question carries SEVEN marks.
i ST ™ 09833 H23T 20800 DRS00 D 2800 dZDEGE Qmdigeny
AN - 3

1. Explain the basic principles of green chemistry.
P02 GO 0 GREE AT PWE APSTROD OO0 .
(OR)

2. Illustrate the sonication method with any two reactions.
D8 AZ B ¢ 26572 Dé:é“’ 3EE25085) DOm0 S2S8E220002:082
3. Write about the reactions in ionic liquids.
900732 Srrdarees? $Emod) §ordteR $mroiod .
(OR)
4. Describe the preparation and properties of super critical Carbon dioxide.
2508085 €0, O30 EE SANTEES EE200 Q8T VEEE200t0060) -
5. Explain the synthesis of fused Anthroquinines by microwave assisted
organic synthesis.
D00 82008 DFANE Edad DosEr AT Grddt fod T’
133&36;99 020082 .

6. Write the green synthesis procedures for Cannizaro reaction and Aldol
condensation.

QT W o) sod O 205700 TSNS TEoN0s .
EEOD R0NIN o3EeH
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7. What is Phase transfer catalyst? How do they function?
A8 DEA2) &STTE0800 2 @9 Jom SRIN
NI NININOWN

(OR)

8. Describe the green synthesis of Diel’s — Alder reaction of Hofmann
elimination.

B565- 0™ BET 0ETAN0 TR S 2TerNTESO&0) FET5S H20STReNTE

PART-B 4 X 4 = 16 Marks

. Answer any FOURof the following questions. Each question carries FOUR marks.

SR SREST DIT Se0at0) HRFTEOE) DeNTETS0NO%) STRON0G2 . I7e ImISAE0 ndtw
VRSN

9. What is the need of green chemistry?
SPEERS BmoN 58 5200 AN EE @338 deDZEHE?

10. Write a note on atom economy reactions.

11. Heck reaction.
'8 o

12. Write about solid supported synthesis.
c\>/33c6 K)sto&) K)“’o%fwimgﬁgo (‘SJ°C5F99 é11®90é9 -

13. What are the advantages of microwaves assisted organic synthesis.
D035 382008 STPANE EBES 0e00) OITEE EIOTEH00 D352
Qoo

14. Bio catalysis.
2255 G -

15. How do you perform Stricker synthesis by green synthesis method?
FEEES Q)BT $D 0TTOQA §E25e8 =)

Qoo P8 RIS

16. Ultra sound assisted reactions.
2 I dFANE Jorew .
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PART - C
3X 2 = 6 Marks
. Answer ALLof the following questions. Each question carries TWO marks

G2 Sest  982 HFTE0E0 D0TETS000 9 280y 85520080 mdhEon
AN 0048 _da 3

N 57 G0 BN SEd0y Srrmadh o

18. Write Suziki reaction.

19. Write the sono chemical Simmons — Smidth reaction.

DAL - IS 9D S BRFADN VTR mAR0S
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CHE - 111P: CHEMISTRY LABORATORY COURSE - VII-A
(at the end of semester V)

30 hrs (2 h /w)

50 Marks

1. Identification of amino acids by paper chromatography.
2. Determination of Zn using EDTA

3. Determination of Mg using EDTA

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM

| s




CHEMISTRY LABORATORY COURSE - VII-A

(at the end of semester V)

Max. Marks: 50 Time: 2Y; hr.

SCHEME OF VALUATION

For Record - 10 Marks For Viva-voce -
5 Marks For Practical - 35 Marks

Splitting of Practical Marks

i) Procedure in first 10 min. : 5Marks
ii) Formula with units : 5Marks
iii) Neat tabulation & correct calculation : 5 Marks
Error <10% : 20 Marks
Error 10-15 % : 15 Marks
Error >15% : 10 Marks (Minimum Marks)

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM “_




CHE -112P: CHEMISTRY LABORATORY COURSE - VII-B

(at the end of semester V)

45 hrs (3 h/w)

50 Marks

. Determination of carbonate and bicarbonate in water samples (acidity and alkalinity)

. Determination of hardness of water using EDTA
a) Permanent hardness b) Temporary hardness

. Determination of Acidity

. Determination of Alkalinity

. Determination of chlorides in water samples
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CHEMISTRY LABORATORY COURSE - VII-B

(at the end of semester V)

Max. Marks: 50 Time: 2Y; hr.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks For
Practical - 35 Marks

Splitting of Practical Marks

i) Procedure in first 10 min. : 5Marks
ii) Formula with units : 5Marks
iii) Neat tabulation & correct calculation : 5 Marks
Error <10% : 20 Marks
Error 10-15 % : 15 Marks
Error >15% : 10 Marks (Minimum Marks)
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CHE -113P: CHEMISTRY LABORATORY COURSE - VII-C
(at the end of semester V1)
30 hrs (2 h/w)
50 Marks

. Green procedure for organic qualitative analysis: Detection of N, S and halogens
. Acetylation of 1 amine by green method: Preparation of acetanilide

. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement
. Electrophilic aromatic substitution reaction: Nitration of phenol

. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol

. Green oxidation reaction: Synthesis of adipic acid

. Green procedure for Diels Alder reaction between furan and maleic anhydride
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CHEMISTRY LABORATORY COURSE - VII-C
(at the end of semester V1)

Max. Marks: 50 M

Time: 24/, hr
SCHEME OF VALUATION
For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35 Marks

Splitting of Practical Marks

)] Procedure in first 10 min : 5 Marks
i) Formula with units : 5 Marks
iif)  Neat tabulation : 5 Marks
iv)  Correct calculation : 20 Marks

Error < 10% : 20 Marks
Error 10-15 % : 15 Marks

Error > 15% : 10 Marks (Minimum Marks)
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
B 1l for B.Sc. 11l Year
Effective from 2017 — 2018 onwar:
Paper - VII1-A-1 Semester — VI

HE —114P: POLYMERCHEMISTRY

TOTAL HOURS: 45
UNIT-I 12 h
Introduction of polymers:
Basic definitions, degree of polymerization ,classification of polymers - Natural and
Synthetic polymers, Organic and Inorganic polymers, Thermoplastic and Thermosetting
polymers, Plastics, Elastomers, Fibres and Resins, Linear, Branched and Cross Linked
polymers, Addition polymers and Condensation Polymers, mechanism of polymerization. Free
radical, ionic and Zeigler — Natta polymerization.
UNIT-1I 10 h
Techniques of Polymerization: Bulk polymerization, solution polymerization, suspension and
emulsion polymerization.
Molecular weights of polymers: Number average and weight average molecular weights
Determination of molecular weight of polymers by Viscometry, Osmometry and light
scattering methods.
UNIT-11I 6h
Kinetics of Free radical polymerization, Glass Transition temperature (Tg) and
Determination of Tg: Free volume theory, WLF equation, factors affecting glass transition
temperature (TQ).
UNIT-IV 9h
Polymer additives:
Introduction to plastic additives — fillers, Plasticizers and Softeners, Lubricants and Flow
Promoters, Anti aging additives, Flame Retardants, Colourants, Blowing agents, Cross linking
agents, Photo stabilizers, Nucleating agents.

UNIT-V 8h
Polymers and their applications:

Preparation and industrial applications of Polyethylene, Polyvinyl chloride, Teflon, Terelene,
Polyacrylonitrile, Nylon6,6 and silicones.

REFERENCE BOOKS

1. Seymour, R.B. & Carraher, C.E. Polymer Chemistry: An Introduction, Marcel Dekker,
Inc. New York, 1981.
Odian, G. Principles of Polymerization, 4th Ed. Wiley, 2004.
Billmeyer, F.W. Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971.
Ghosh, P. Polymer Science & Technology, Tata McGraw-Hill Education, 1991.34
Lenz, R.W. Organic Chemistry of Synthetic High Polymers. Interscience
Publishers, New York, 1967.

agbrwn
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-A-1
SEMESTER - VI

POLYMER CHEMISTRY

Short
Answer | Very Short
Essay Question Answer
S| Question Question
' (04M)
NO Chapter (07M) (02M)
' Under
knOWIGdge standing Skill /
Application
1. 02 02 01
Introduction of polymers
2. 02 02 --
Techniques of Polymerization
3. 01 02 -
Kinetics of polymers
4. 02 01 01
Polymer additives
5. 01 01 01
Polymers and their applications
Total no of Questions 08 08 03
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MODELQUESTION PAPER
GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
11 B.Sc.,, CHEMISTRY VIII-A-1
POLYMER CHEMISTRY

Time: 2> hr Maximum Marks: 50
PART- A 4 x 7 =28 Marks

Answer ALL the questions. Each carries SEVEN marks.

93 HeFEA0%) DTERE0) $20E. D78 GrdRE 8 Sumdiken.

1. Give an account of classification of polymers

NEEHE © SEE2 880800 KordER2 S5 om0

(OR)
2. Write the mechanism of free radical polymerization.

Qi ? e 2052080 T 08Il Wt S2Gmdannde Smmainy.

3. How is molecular weight of a polymer determined by viscometry

R8T Smssadey (s afentd o sanidiros A G oS EEL

(OR)
4. Give an account on bulk and solution polymerization techniques

D05E DEE2ADH0) 57 36 DE ONGEE0RN HordEiEE $Eenamao).
5. Discuss the use of fillers and plasticizers in improving the
properties of polymers.
ITOIRET A8TE0M0) Sy 8 mER @ I © GIErrod {rd8s
St Eootootfer 5868 t0csy, S0 BRI 20

(OR)
6. Write notes on flame retardants and cross |inking agents

&7 BN DB200 TR 2ONT KrH22 FRHT O .

7.Discuss the kinetics of free radical polymerization.
DIANMOL{oIINVEN SAIW) SOIMINWM
208

(OR)
8. Write the preparation and industrial applications of polythene and
teflon.

QIO 0 TR 0 O ST 8300968 SO0 STRaN]

AVoEow €259 S0NTEE DBTOD JBEFN
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PART- B 4x 4 = 16 Marks

Answer any FOUR of the fol lowing questions. Each carries FOUR marks.

Gt SeRe? A5 DAT0) DTN HDITERS0) ANE. D78 ErdBE Sronafoy SImEIEe0).
9. What are thermo plastics and thermo setting plastics?
GﬁéM = 5 R RN ) QQO(SF ©i) @éﬁ”éﬁé\)s')
2E 85aH  BETE T
N N
10. Write about condensation polymerization.

Q0N ) ODPEGeA% (D22 &= e,

11. Define number average and weight average molecular weights

o0 AETEEEE NS0 gl AGTEREEE o Jaffmods NG00,

12. Write a note on emulsion polymerization

13. Give the W|II|ams—LandeI—Ferry equation.

5202000 5-0mk08 9567 S 2%dnsoadn $ionmo.

14. Tllustrate the colourants and photosensitizers

U5 30800 DEEEAN §%008 NP700TSEB0ION0) A (RaPdndnED SE0nBd0.
15. What are the factors affecting Tg?

16. Write any two applications of PVC and PAN
PVC 08520550 PAN © 057 855200850 @800098% 0850 S7208)00000)

PART- C 3 x 2 =6 Marks

Answer ALL the questions Each carries Two marks

93 HIEEE0) DTETS00 32003, Ima GRdRE 2 Sundigen)

17. What is co polymer give example
D 2ODND T I

18.  What is nucleating agent? Give example

Sor& 0022052000 0550 adiR 32 GEPRdn 203

19. Write the preparation and give one application of nylon-6, 6
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
B 1l for B.Sc. 11l Year
Effective from 2017 — 2018 onwar:
Paper - VIII-A-2 Semester — VI

HE —115P: INSTRUMENTAL METHODS OF ANALYSI

UNIT -1 Total Hours: 45

Introduction to spectroscopic methods of analysis: 4 h
Recap of the spectroscopic methods covered in detail in the core chemistry syllabus:

Treatment of analytical data, including error analysis. Classification of analytical methods and
the types of instrumental methods. Consideration of electromagnetic radiation.

UNIT -1

Molecular spectroscopy: 8h
Infrared spectroscopy:

Interactions with molecules: absorption and scattering. Means of excitation (light sources),
separation of spectrum (wavelength dispersion, time resolution), detection of the signal
(heat, differential detection), interpretation of spectrum (qualitative, mixtures, resolution),
advantages of Fourier Transform (FTIR).

UNIT -1l 10 h
UV-Visible/ Near IR — emission, absorption, fluorescence and photoaccoustic. Excitation
Sources (lasers, time resolution), wavelength dispersion (gratings, prisms, interference filters,
laser, placement of sample relative to dispersion, resolution), Detection of signal (photocells,
photomultipliers, diode arrays, sensitivity and S/N), Single and Double Beam instruments.
UNIT - IV

Separation techniques 12 h
Solvent Extraction: Principle and process, Batch extraction, continuous extraction and counter
current extraction. Applications, determination of Iron (I1).

Chromatoaraphy: classification of chromatography methods, principles of differential migration,
adsorption phenomenon, nature of adsorbents, solvent systems, stationary and mobile phases Rt
values, factors effecting r values. Paper Chromatography, principles, experimental procedures,
choice of paper, developments of chromatogram, ascending, descending, radial and two
dimensional, applications. Thin layer chromatography, advantages, principles, factors effecting R¢
values, experimental procedures, preparation of plates, development of the chromatogram,
detection of the spots, applications. Column Chromatography, principle and experimental
procedure, applications. High Performance Liquid Chromatography & Gas Liquid
Chromatography, principles and applications, importance of column technology (packing &
capillary), super critical fluids.

UNIT -V

Elemental Analysis: 11h
Molecular Spectrometry (electrical discharges).

Atomic spectroscopy: Atomic absorption, Atomic emission, and Atomic fluorescence. Excitation
and getting sample into gas phase (flames, electrical discharges, plasmas)

NMR spectroscopy: Principle, Instrumentation, Factors affecting chemical shift, spin coupling,
Applications.
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Electro analytical Methods: Potentiometry & Voltammetry
Radio chemical Methods: X-ray analysis and electron spectroscopy (surface analysis)

REFERENCE BOOKS

1. Skoog, D.A., Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis, Cengage
Learning India Ed.

2. Willard, H.H., Merritt, L.L., Dean, J. & Settoe, F.A. Instrumental Methods of Analysis, 7th
Ed. Wadsworth Publishing Company Ltd., Belmont, California, USA, 1988.

3. P.W. Atkins: Physical Chemistry.

4. G.W. Castellan: Physical Chemistry.

5. C.N. Banwell: Fundamentals of Molecular Spectroscopy.

6. Brian Smith: Infrared Spectral Interpretations: A Systematic Approach.

7. W.J. Moore: Physical Chemistry
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.

BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-A-2
SEMESTER - VI

INSTRUMENTAL METHODS OF ANALYSIS

Short
Answer Vel’y ShOI’t
Essay Question Answer
Question Question
(04M)
S.No Chapter (07M) (02M)
Under
Application
L | Introduction to spectroscopic 02 01 o
methods of analysis
2 01 02 --
Molecular spectroscopy
3 02 01 01
UV-Visible/ Near IR
4 02 02 01
Separation techniques
5 01 02 01
Elemental Analysis
Total no of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
i B.Sc. CHEMISTRY VIII-A-2
INSTRUMENTAL METHODS OF ANALYSI
MODELQUESTION PAPER

Time: 24, hrs
Maximum Marks: 50

PART- A 4 x 7 =28 Marks

Answer ALL the questions. Each carries SEVEN marks.

892 IFE20E00 D0EE02 S200E. 578 5228 ARG Sydieny.

1. Write about classification of analytical methods.
(OR)
2. Explain the classification of errors.
E2000 SETREG080) SBIBTR0909:000.
3. Describe the absorption and scattering behaviour of molecules.
©98005000 FTEATE G200 DETELNED 23655500 SETRR200t 0.
(OR)
4. Explain the principle and instrumentation of NMR spectroscopy.

5. Give detailed account on photocells, photo multipliers and diode-array
detectors.

O BorGEE2 HE008e
(OR)
6. How do you differentiate absorption and fluorescence?
FTER850 DHET30H0) RGNS B0 38N e
5000532000 Beden?
7. Discuss the principle and uses of gas-liquid chromatography.
SPON-AES 7S ) B8 @D oNOZAN @ISO K05 I02E220tHW.
O (OR)
8. Explain different solvent extraction methods.
NN AR AT N AT T AN TR e N INVSATO PN IR St o ot et ST IA VN oA

PART- B 4x 4 = 20 Marks

Answer any FOUR of the following questions. Each carries FOUR marks.
£069% SRS BT 520000 IPITEOE0) TGRS0 Decad. N GEE P00y BN,

9. Explain about significant figures with examples.
7 (525 D20DTRO0) ©930RSZ02? GETTEROST $258582:0t00.

£,

10. What are the advantages of FTIR?
FTIR O30EE & Rrrre3d?
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11. Discuss the various techniques of wavelength dispersion.
S%ons0m S flnto OSEEE HAGEIBH DA dowmr ordte KR %00

12. How double beam instruments are superior to single beam instruments?

G8238002 SEBDEENTIEN, DEI0E028 SEEDOTHE0) E00Y & 52300t STESITG]

13. Briefly explain any two development methods of chromatogram in paper

chromatography.
o220 825 52D DE2-0eD DY 5200329 E220:3¢% 00 2IGE2E0t NN -

SOTEHS AN SEANN A
14. Describe the procedure for column packing
2% 80025 NB00YRTHOE 253ETH8000800 SETEEZ00t0a00.
15. What are the factors affecting chemical shift?
SRPANS 032008852 Hm0 2000 ST B0FEre0) D2?

16. Discuss the principle involved in voltametry

SrHArS aMAANT NPE=? 8622505,
PART- C 3x 2 = 6 Marks

Answer ALL the questions. Each carries TWO marks.
9% F0%0) SOTETS00 AnE. It GmE 8552050 T8iEen.
N
17. What is the principle involved in U.V Spectroscopy?
U.V Spectroscopy 2000500 Q022 J0082 DoTesn2o0 036
18. What are the factors affecting Rs values
Rf 3800003000300 2322500386700 552 20857000 el 385

19. What is Chemical Shift?
BP0 220085200 edd™ SEN?

kkkkk
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
B 1l for B.Sc. 11l Year
Effective from 2017 — 2018 onwar:
Paper - VIII-A- mester — VI
HE —116: ANALYSIS OFDR FOOD PRODUCT BIO-CHEMICAL ANALYSI

Total Hours: 45
Unit -1 8h

Drugs-1 : Introduction - Drug & disease (definition) -Sources - Plant Animal & synthetic. -
Terminology - Pharmacy - Pharmacology — Pharmacophore - Pharmacodynamics -
Pharmacokinetics (ADME, Receptors — brief treatment) - Metabolites and Anti metabolites.

Unit -1 8h
Drugs-11 : Nomenclature - Chemical name, Generic name and Trade names with examples -

Classification - Classification based on - structures and Therapeutic activity with one example
each - Administration of Drugs.

UNIT - 11 10h
Analysis of the following drugs and pharmaceuticals preparations: (Knowledge of molecular
formula, structure and analysis) Analysis of analgesics and antipyretics like aspirin and
paracetamol Analysis of anti malerials like choloroquine.

Analysis of drugs in the treatment of infections and infestations: Amoxycillin,
chloramphenicol, metronidazole, penicillin, tetracycline, cephalexin (cefalexin).

Anti tuberculous drug- isoniazid.

UNIT - IV 10h
Food Adulteration Determination of Food Adulteration, Determination of Moisture, Ash, Crude
fat or ether-extract, Soluble extractor, Crude protein, True protein, Crude fiber, Starch, Analysis of
Sugars (Carbohydrate), Estimation of Sucrose in a given sample of cane sugar, Determination of
Phosphorous in plant or food material, Destruction of organic matter, Important points,
Determination of total Na, K, Ca and Mg in food materials by flame photometry.

UNIT - V 9h
Clinical analysis of blood: Composition of blood, clinical analysis, trace elements in the
body. Estimation of blood chlolesterol, glucose, enzymes, RBC & WBC, Blood gas analyser.
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REFERENCE BOOKS

1. F.J. Welcher-Standard methods of analysis.

2. A.1.Vogel-A text book of quantitative Inorganic analysis-ELBS.

3. F.D. Snell & F.M. Biffen-Commercial methods of analysis-D.B.Taraporavala & sons.

4. J.J.Elving and I.M.Kolthoff- Chemical analysis - A series of monographs on analytical
chemistry and its applications -- Inter Science- Vol I to VII.

5. Analytical Agricultural Chemistry by S.L.Chopra & J.S.Kanwar -- Kalyani Publishers

6. Quantitative analysis of drugs in pharmaceutical formulations by P.D.Sethi, CBS
Publishers and Distributors, New Delhi.

7. G.Ingram- Methods of organic elemental micro analysis- Chapman and Hall.

8. H.Wincciam and Bobbles (Henry J) - Instrumental methods of analysis of food additives.

9. H.Edward-The Chemical analysis of foods; practical treatise on the examination of food
stuffs and the detection of adulterants.

10. The quantitative analysis of drugs- D.C.Garratt-Chapman & Hall.

11. Atext book of pharmaceutical analysis by K.A.Connors-Wiley-International.

12. Comprehensive medicinal chemistry-Ed Corwin Hansch Vol 5, Pergamon Press.
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-A-3

SEMESTER - VI

ANALYSIS OF DRUGS, FOODS, DAIRY PRODUCTS & BIO-CHEMICAL ANALYSIS

Short Very Short
Essay Answer Answer
Question Question Question
S.No Chapter (07M) (04M) (02M)
knowledge Under Skill /
standing | Application
1 02 01 01
Drugs-I : Introduction
2 01 02 -
Drugs-11 : Nomenclature
3. Analysis of the following drugs and 02 02 01
pharmaceuticals preparations
4 02 01 01
Drugs-1V
5 01 02 --
Clinical analysis of blood
Total no of Questions 08 08 03
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MODEL QUESTIONPAPER
VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
11 B8.Sc. CHEMISTRY - PAPER VIII- A -3
ANALYSIS OF DR FOODS, DAIRY PRODUCT BIO-CHEMICAL ANALYSI

Time: 2 hr Maximum Marks: 50

PART- A 4x 7 = 28 Marks

Answer ALL the questions. Each carries SEVEN marks.
892 IFE20E00 D0EE02 S200E. S 3rd2% 8 Jyediden.
1) Give a detailed account on pharmacodynamics and pharmacokinetics.
DOEEEE 203852 b & BorbE2 DT S50,
NGE200E) DROEETES «§ (OR)
2) Explain the following terms with suitable examples
i) Metabolites ii) Anti-metabolites

& St HATO0) S8 GERTSROSTE DNET00N.
) ST oeid i) ©20060 HEERT 0653

3) Discuss the classification of drugs based on therapeutic activity.
TASG Sohmdles edndiool oI DOEEL000230 .
TATe SO (552
(OR)

4) Give in detail the estimation of cholesterol and glucose of blood.
ééé&ﬁ)d@ﬂsa (’)FK)QWQ (’S cﬁ)éFgoﬁ)J ﬁ??-:j:d" ::::::-ef (6::»3 (69 {3 Qﬁ)-%%i-Ozﬁ:}J ;)5(,5 é ’-\)@)(6-::-\) (ﬂJ”éFSQ K)g Oﬁé;}%ﬁ)oﬁ_"
éi@r}ﬁ?é}l}&_

5) How do you prepare and analyze chloroquine?
ERETRUS S0 ) S2A%o0iE 2 NATANY
SONTEIN D COR)

Eaof

6) How do you prepare and analyze aspirin?
83800 B0) @ D00k SATEINTIS 25T e SOHGT30?

7) Determine the Na, K, Ca and Mg in food materials by flame photometry.

(OR)
8) Estimation of Sucrose in a given sample of cane sugar,
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PART-B
5 x4 = 20 Marks

Answer any FOUR of the fol lowing questions. Each carries FOUR marks.

Gt SReR? A5 DAF0y DL HDITERS0) ANNE. D78 ErdBE Sronafoy SIEi¥e0).

9) What are Pharmaco dynamics Drugs?

88 23038 382 o0t dN?

10) Write the nomenclature of drugs with suitable examples

120 GOTFIRNON B85 TAEPDNO e0EGeNNNC SEONNZ0GE

11)  Analysis of penicillin in the treatment of infections and
infestations

12) Determine the crude protein and starch in a food sample

13) What are the trace elements present in the body?
3565820657 Joat0dn) erdSeragmen a7

14) Describe the types of administration of drugs
T 508w GES DD e S5TE2c0thsn
15) Give the synthesis and theoretic activity of paracetmol

DHErEERY 05O O30 &¥ ZAPS olimderd $ordER2 SOt

16) Write a short note on composition of blood.

3550020 OITEE D20OTNNY (FoFdE2 STTRON NN,

PART- C 3 x 2 = 6 Marks
Answer ALL the questions. Each carries TWO marks

17) Give clinical and generic name of aspirin

97058 O30 88 &S NHOTEANN Il e §5Rai0%2?

18) Define analgesics and antipyretics. Give examples

A A2 D0 28 D20 A0,

19) What is true protein?
N 2P [0 O Fad
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
CBCS Syllabus for B.Sc. 11 Year
Effective from 2018 — 2019 onwards
Paper - VIII-B-1 Semester — VI

CHE -117: FUEL CHEMISTRY AND BATTERIES

Total Hours : 45
UNIT —I 12 h
Review of energy sources (renewable and non-renewable) — classification of fuels and their
calorific value. Coal: Uses of Coal (fuel and non-fuel) in various industries, its
composition, carbonization of coal - coal gas, producer gas and water gas — composition and
uses — fractionation of coal tar — uses of coal tar based chemicals, requisites of a good
metallurgical coke, coal gasification (Hydro gasification and catalytic gasification) coal
liquefaction and solvent refining.

UNIT-1I 6 h
Petroleum and petrol chemical industry:

Composition of crude petroleum, refining and different types of petroleum products and
their applications.

UNIT-111 10h
Fractional distillation (principle and process), cracking (Thermal and catalytic cracking).
Reforming petroleum and non- petroleum fuels (LPG, CNG, LNG, bio-gas), fuels derived
from biomass, fuel from waste, synthetic fuels (gaseous and liquids), clear fuels, petro
chemicals: vinyl acetate, propylene oxide, isoprene, butadiene, toluene and its derivative
xylene.

UNIT-IV 10h
Lubricants

Classification of lubricants, lubricating oils (conducting and non-conducting), solid and semi
solid lubricants, synthetic lubricants. Properties of lubricants (viscosity index, cloud point,
pore point) and their determination.

UNIT-V 7h
Batteries

Primary and secondary batteries, battery components and their role, Characteristics of battery.
Working of following batteries: Pb-Acid, Li-Battery, Solid state electrolyte battery. Fuel cells,
Solar cell and polymer cell.

REFERENCE BOOKS
1. E.Stochi : Industrial chemistry, Vol-1, Ellis Horwood Ltd. UK.

2. P.C.Jain, M.Jain: Engineering chemistry, Dhanpat Rai & sons, Delhi.
3. B.K.Sharma: Industrial Chemistry, Goel Publishing house, Meerut.
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
BLUE PRINT
111 B.SC. CHEMISTRY CLUSTER - V111 B-I
SEMESTER - VI
FUEL CHEMISTRY AND BATTERIES

Short
Question Question
(04 M)
S.No. Chapter (07 M) (02M)
Under
knowledge standing Skill /
Application
1. UNIT —I 02 02 00
2. UNIT —IlI 02 01 01
3 02 02 00
UNIT —I11
4. UNIT -1V 02 01 01
5. UNIT -V 00 02 01
Total no of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
11 B . Sc.. CHEMISTRY -PAPER VIII-B-1

FUEL CHEMISTRY AND BATTERIES
MODEL QUESTIONPAPER

Time: 2 hr Maximum Marks: 50

SECTION-A
4 x 7 = 28 Marks
Answer ALL the questions. Each carries SEVEN marks.
93 HIEEE0) DTS00 SBNNE. T8 GR8E
A2 0PGIEON.

1. Write in detail about renewable and non-renewable energy sources

D085 82000250 HETE%0) i) BLoood 45568 Sdiodo KordiE diofdsroiie

(OR)
2. Write about the composition and uses of producer gas and water gas
3 ormab Ky HEES 0 S5mSE Ky © 2050058800 HEFEM ENOSEETO0
NI\ ANV
Explain the composition of the crude petroleum.

2062 W28l 2206080) 023N SBIGEE20tI36029.

(OR)
4. Describe the refining of petroleum.
AT 0022080 NN A TSN ST SN AN SUEE28 009008009,

5. Discuss about fractional distillation.

©2%50328 QUAES LN KerdERE 3522

@

(OR)
6. Write about the non-petroleum fuels

K)&)F‘ﬁéoﬁ)&g@éé 390655“6) AN RN OV EAIN VN

7. Explain the classification of lubricants.
820000 BEe
3828 DoD2R0YW. (OR)

8. What are the properties of lubricants?
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SECTION-B 4 x 4 = 16 Marks

Answer any FOUR of the following questions. Each carries Four marks.
SR 5ReST AT oot HEEE0E) D0 Ao, 528 §m82% drenath
TGIEON.

9. What are the uses of coal in various industries?
VS HBHOS ST fod TR0EE GHTPPOD a0,
10. Discuss the gasification of coal.
2 Aady araag3200th AT K622 $63830thaw.
11. Write the applications of different petroleum products.

AN DETFED200%0 &™es8 200 3N EE BNNIGD 200 ST 29N
12. Short note on cracking.

AGINIVAN TNz S
13. Write about synthetic fuels.

$as dogdaren (rd3E armainaw.

14. What are conducting and non-conducting lubricating oils?

S, @dmrE 8200 0 @dKRSEN?

(6-::1}5"(6@

15. Fuel cells.
2250090 AT

16. Write about the primary and secondary batteries.

35 HE HEFEA SRE0H afrdEiose fortids Smmahono.

SECTION-C
3x 2 = 6 Marks
Answer ALL the questions. Each carries two marks.

87 HIEE0E0 DoNTERINM S, RN
800y g,

17. What are conducting lubricants?

S8 20083000 @K™ de2?

18. Write about polymer cell.

1 0280526 Qe KordEs2 S obtods
19. Write about the working of the Li-Battery

Li-225me568 D $38) $or8538 Smmah ot
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
B 1l for B.Sc. 11l Year
Effective from 2018 — 2019 onwar
Paper - V111-B-2 Semester — VI

HE —118: INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

UNIT-I

Recapitulation of s- and p-Block Elements 8h
Periodicity in s- and p-block elements with respect to electronic configuration, atomic and ionic
size, ionization enthalpy, electronegativity (Pauling, Mulliken and Alfred - Rochow

scales). Allotropy in C, S, and P. Oxidation states with reference to elements in unusual and
rare oxidation states like carbides and nitrides), inert pair effect, diagonal relationship and
anomalous behaviour of first member of each group.

UNIT - 11 15h
Silicate Industries

Glass: Glassy state and its properties, classification (silicate and non-silicate glasses).
Manufacture and processing of glass. Composition and properties of the following types of
glasses: Soda lime glass, lead glass, armoured glass, safety glass, borosilicate glass,
fluorosilicate, coloured glass, photosensitive glass.

Ceramics: Important clays and feldspar, ceramic, their types and manufacture. High
technology ceramics and their applications, superconducting and semiconducting oxides,
fullerenes, carbon nanotubes and carbon fibre.

Cements: Classification of cement, ingredients and their role, Manufacture of cement and the
setting process, quick setting cements.

UNIT - 111 8h
Fertilizers:

Different types of fertilizers. Manufacture of the following fertilizers: Urea, ammonium
nitrate, calcium ammonium nitrate, ammonium phosphate, polyphosphate, superphosphate,
compound and mixed fertilizers, potassium chloride, potassium sulphate.

UNIT - IV 8h
Surface Coatings:

Objectives of coatings surfaces, preliminary treatment of surface, classification of surface
coatings. Paints and pigments-formulation, composition and related properties. Oil paint,
Vehicle, modified oils, Pigments, toners and lakes pigments, Fillers, Thinners, Enamels,
emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint, Plastic
paint), Dyes, Wax polishing, Water and Oil paints, additives, Metallic coatings (electrolytic
and electroless), metal spraying and anodizing.

UNIT -V 6 h
Alloys:

Classification of alloys, ferrous and non-ferrous alloys, Specific properties of elements in
alloys. Manufacture of steel (removal of silicon decarbonization, demanganization,
desulphurization, dephosphorisation) and surface treatment (argon treatment, heat treatment,
nitriding, carburizing). Composition and properties of different types of steels.
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Chemical explosives:

Origin of explosive properties in organic compounds, preparation and explosive properties of

lead azide, PETN, cyclonite (RDX). Introduction to rocket propellants.

REFERENCE BOOKS

1.
2.

3.

4.

o o

E. Stocchi: Industrial Chemistry, VVol-1, Ellis Horwood Ltd. UK.

R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes,
Wiley Publishers, New Delhi.

W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics,
Wiley Publishers, New Delhi.

J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

P. C. Jain & M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.
R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry,
Vikas Publications, New Delhi.

B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut.
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BLUE PRINT

111 B.SC. CHEMISTRY CLUSTER - VIII B-2

SEMESTER - VI
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

Short Answer Very Short
: i Answer
E Question :
S ssay  Question Question
Chapter (07 M) (04 M)
No. U stand (02M)
nder standing
knowledge Skill /
Application
1. UNIT —I 02 01 01
2. UNIT -1 02 02 00
3. 02 01 01
UNIT =111
4, UNIT -1V 00 02 01
5. UNIT -V 02 02 00
Total no of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
11 B.Sc.. CHEMISTRY -PAPER VIII-B-2
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE
MODEL QUESTIONPAPER

Time: 2> hr Maximum Marks: 50

SECTION- A
4 x 7 =28 Marks

Answer ALL the questions. Each question carries SEVEN marks.
@((O-S ;J_”%F-S@éb c\sé)_“qs_“céo\ﬁ\)b (69(;3\)\)_5 Z)“"@ ;)%_Sé\) ;)é) é\)_"éoﬁjéﬁ)\)

1.

Discuss the unusual oxidation states of carbon and nitrogen.
E00d 0852000 SAHTEERS © G308 odmEnden oe)cé R HorsE38
88806 A

(OR)

Describe the anomalous behaviour of l|ithium and boron

02200250 s0EEEA0) 2T EEmadT @Imrdm i8S S8TR00%e.

Give the composition and properties of coloured glass and
photosensitized glass.
SEZAMEEES (i SNOE2002) 20087 20t (R0 O30 EE O220NEEIN
EE2ON BEEREON5) 67 eNW.

(OR)

Explain the manufacturing of cement and its setting process

D230522:08) A0 EE S00EE EFAAN Bd2 DE2 2000 DEANN) DIGE22:0009000.

Write about the manufacturing of any two nitrogen fertilizers

(OR)
Write about the manufacturing of any two phosphorous fertilizers

Q) G500 D5 A N8 A0 SOHBYES S0,

Give the process of manufacturing of steel.

2O oo $OHTE) SEAD DI STTEAD0.

(OR)
Write the preparation and explosive properties of RDX.

RDX Q37388 ed0hmd5 a0EEE A 23508 98 GETmieda
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SECTION- B
4x 4 = 16 Marks
Answer any FOUR of the fol lowing questions. Each carries FOUR marks.

SR 5ReT AT 0T DFE0E0 DTGP0 Ao, 508 3828 rereaoy
VBTN G
9. Write about diagonal relationship.
88205250008 (1522 F2050.
10. Discuss the classification of glasses
D852220009200020. 1. Write about
Carbon nanotubes
§“°C5a)5 <6_° (‘5’9@@3 ﬁJ"éFss 83"‘”0&90&9
12. Describe the manufacturing of urea.
OHoFPETONT S0NTEE D000 SEET2200300605.
13. What are emulsifying agents? Give examples.
DSBE LI Eed%men) esimRENE? almrdn $80E.
14. Explain about metallic coatings.
o5 pa0) Hldoe HordiB2 H8S88E8% 08080,
15. Write a note on non-ferrous alloys
$28 260 D2ETEIeETrodn Kordiis STmaiadn.

16. Explain the properties of steels
A6 © (iTndoda SE96E8k0Da.

SECTION- C
3 x2 = 6 Marks
Answer ALL the questions. Each carries two marks

oY~ NN VSO SO

17. What are al lotropes of carbon?
860 850rai2088000 JEr2?
18. What are enamel paints?
A5NO H20H206F 00y 8206 ANE?

19. Write an example for eco-friendly paint.

JEEER3 6T 728 D202 00E &ieETne) Sioh 082
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
B 1l for B.Sc. 11l Year
Effective from 2018 — 2019 onwar:
Paper - VIII-B- mester — VI
HE —119: ANALYSIS OF APPLIED INDUSTRIALPRODUCT

No. of Hours: 45

UNIT-I 9h
Analysis of soaps: moistureand volatile matter,combined alkali, totalfattymatter,free alkali,
totalfattyacid, sodium silicateandchlorides.

Analysis of paints: Vehicle andpigments, Barium Sulphate, totallead,leadchromate,
ironpigments, zinc chromate.

UNIT-1I 8h
Analysis of oils: saponification value, iodinevalue, acid value, ester value,bromine
value,acetylvalue. Analysis of industrial solvents like benzene,acetone,methanolandacetic
acid,Determination of methoxyl and N-methylgroups.

UNIT-11I 10 h
Analysis of fertilizers:urea, NPK fertilizer, superphosphate.Analysis
ofDDT,BHC,endrin,endosulfone, malathion, parathion.Analysis of starch, sugars, celluloseand
paper.

UNIT-IV 9h
Gasanalysis: carbondioxide, carbon monoxide, oxygen,hydrogen, saturated
hydrocarbons,unsaturatedhydrocarbons,nitrogen, octanenumber, cetane number.

Analysis ofFuelgaseslike:watergas,producergas, kerosene(oil)gas.

Ultimate analysis: carbon, hydrogen,nitrogen, oxygen, phosphorus and sulphur.

UNIT-V 9h
Analysis of Complexmaterials:

Analysis ofcement- losson ignition, insoluble residue,total silica,sesqui oxides,
lime,magnesia, ferric oxide, sulphuric anhydride.

Analysis ofglasses-Determinaiton of silica, sulphur, barium,arsenic,antimony,total
R203,calcium,magnesium,totalalkalies,aluminium,chloride,floride.

REFERENCEBOOKS

1. F.J.Welcher - Standardmethods of analysis.

2. A.l.Vogel -A text bookof quantitativelnorganicanalysis-ELBS.

3. H.H.WillardandH.Deal- Advancedquantitativeanalysis-Van NostrandCo.

4. F.D.Snell&F.M.Biffen-Commercial methods ofanalysis-D.B.Taraporavala&sons.

5. J.J.Elvingandl.M.Kolthoff - Chemicalanalysis-A series of monographson
analyticalchemistryand its applications-InterScience Vollto VII.

6. G.Z.Weig- Analytical methods forpesticides, plant growthregulators and foodadditives-
Volslto VII.

7. S.L.Chopra&J.S.Kanwar- AanalyticalAgricultrual Chemistry- Kalyani Publishers.

8. R.M.UpadhyayandN.L.Sharma -Manual of soil, plant, waterandfertilizeranalysis-
Kalyani Publishers.
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BLUE PRINT
1 BSC.CHEMISTRY CLUSTER —VII| B-

SEMESTER — VI
ANALYSIS OFAPPLIED INDUSTRIALPRODUCTS

Short Ar'wswer Very Short
Essay Question Answer
Sl. Question (04 M) Question
Chapter
NO. P (OTM) | Unger | (02M)
knowledge standing Skill /
Application
1. UNIT-I 02 02 00
2. UNIT-II 02 01 00
3 02 01 01
UNIT-I11
4. UNIT-1V 02 02 01
5. UNIT-V 00 02 01
Total no of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

SIXTH SEMESTER END EXAMINATIONS
11 B . Sc.. CHEMISTRY -PAPER VIII-B-3

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS
MODEL QUESTIONPAPER

Time: 2> hr Max. Marks: 50

PART-A

Answer ALL the questions. Each carries SEVEN marks.
892 IFE20E00 D0EE02 S200E. 578 5228 AARASE oIy, 4 x7 =28
Marks

1. How do you analyze lead chromate and zinc chromate present in paints?

5008508 0t 058 &8 25 ET3a 230085 888 SH5H 00 AR SN0 BT

(OR)
2. How do you determine the total fatty matter and free alkali of soaps?

NGOG 828 S0 26080 DS ks Smdiadhnedn A G ol dse?

3. Give the procedure for the determination of iodine value and acid
value in oil samples.

7" SRTOS R HTAS Vs HHZ0M SSF NSO AFNZ0N D SO & T,

(OR)
4. Describethe analysisof benzene.
2520022 B30 EE DI TS0y SETER 200009,

5. Discuss the analysis of ureaandDDT.
ODoFOER0NT NOE20N 832 VEEEE220000a0
6. Discuss the analysis of starchand paper.

AEEEZ 0EEE0N Eied%:0 O3ITEE 235O AT VEEEE2005000 0.
7. Write about octane number and cetane number.

&80 00095 NUEE0 Bt Mot fordidd ST,

(OR)
8. How are water gas and producer gas analyzed?

D (ored ) DHEEEAN S50 () 0 JoT STEON NS R0)?
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PART-B
Answer any FOUR of the fol lowing questions. Each carries FOUR marks. 4x4 =16 M

&2 57653 BT D500 HFEOE) DNTETE0) Q. D (P28 Smonaioy
VBTN G
9. How do you determine the moisture in soaps?
NRTNOEEY STE000 Do S22 D287
10. Give the procedure for the determination of total lead in paints
Son%e08 06D éd 20 68 & A0 ATVANZ
11. Write a note on saponification value.
NI 2000 TR TR0,
12. Explain the analysis of BHC.
BHC Q3088 D3TOIQN
DAIDE2:0TNAW.
13. How carbon monoxide is analysed in gases?
20000500068 E300d SIBR3E& d0) AT S TN R
14. Explain the determination process of nitrogen in gases
FOYOSTD F3TFES & A0t TS G0,
15. Describe the determination of |ime in cement.
85208 ¢80 05 do) S 002 00ERRE SIS0k,

16. Describe the determination of silica in glass

PSR 05 ABontooden) S6T20wi.

PART-C

Answer ALL the questions. Each carries Two marks.
892 HIEEOE DoNTERINM SZDE. Arey B2 BEE2000%80 Jordider. 3x2=6
Marks

17. What is kerosene oil gas?

888928 soHO aNiE N7

18. What is insoluble residue?

51%) @S9Ai00 0818 der2?

19. What is meant by total silica?
[0 200 D202 @9%:0058 D262
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

i B.Sc. SEMESTER — VI PAPER —VIII C1
(Effective from 2017 — 2018 onwards)
CHE - 120: RGANIC SPECTR PIC TECHNI

Total No. of Hrs: 45
UNIT-I 10 h

Nuclear Magnetic Resonance Spectroscopy- |

Nuclear spin, Principles of NMR - Classical and Quantum Mechanical methods, Magnetic
moment and Spin angular momentum. Larmour Frequency. Instrumentation. Relaxation - spin-
spin & spin lattice relaxation. Shielding constants, Chemical shifts, Shielding and Deshielding
mechanism - Factors influencing Chemical shift. Spin-Spin interactions - AX, AX2 and AB

types. Vicinal, Geminal and Long range coupling - Factors influencing coupling constants.

UNIT - 11 5h
Nuclear Magnetic Resonance Spectroscopy- 11

Spin decoupling, Spin tickling, Deuterium exchange, Chemical shift reagents and Nuclear
Overhauser effect. Applications in Medical diagnostics, Reaction Kinetics and mechanically
induced dynamic nuclear polarization. FT NMR and its advantages.

UNIT-11 10 h
UV & Visible Spectroscopy

Electronic spectra of diatomic molecules. The Born-oppenheimer approximation. Vibrational
coarse structure: Bond association and Bond sequence. Intensity of Vibrational - electronic
spectra: The Franck-Condon principle. Rotational fine structure of electronic vibration
transitions. Electronic structure of diatomic molecules.

Types of transitions, Chromophores, Conjugated dienes, trines and polyenes, unsaturated
carbonyl compounds — Woodward-Fieser rules.

UNIT-IV 5h
Electronic spectra of polyatomic molecules. Chemical analysis by Electronic Spectroscopy —
Beer- Lambert’s Law. Deviation from Beer’s law. Quantitative determination of metal ions

(Mn+2, Fe+2, NO2, Pb+2). Simultaneous determination of Chromium and Manganese in a
mixture.

UNIT-V 15h
Electron Spin Resonance Spectroscopy

Basic Principles, Theory of ESR, Comparison of NMR & ESR. Instrumentation, Factors
affecting the ‘g’ value, determination of ‘g’ value. Isotropic and Anisotropic constants.
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Splitting hyper fine splitting coupling constants. Line width, Zero field splitting and Kramer
degeneracy. Crystal field splitting, Crystal field effects.

Applications:- Detection of free radicals - ESR spectra of Methyl radical (CH3'), Benzene
anion (C6H6"), Isoquinine, [Cu(H2O)6]+2 and [Fe(CN)5NO]'3

REFERENCE BOOKS

1. Analytical Chemistry by Skoog and Miller

2. Atextbook of qualitative inorganic analysis by A.l. Vogel
Nanochemistry by Geoffrey Ozin and Andre Arsenault
Stereochemistry by D. Nasipuri

Organic Chemistry by Clayden

ok w
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-C-1

SEMESTER - VI

ORGANIC SPECTROSCOPIC TECHNIQUES

Short

Answer Very Short
Essay Question gnswgr
Question uestion
knowledge standin Skill /
g Application
1. UNIT-I 01 02 01
2. UNIT-I1 01 02 -
3. UNIT-I111 02 02 01
4, UNIT-IV 02 01 -
o. UNIT-V 02 01 01
Total no of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
11 B8.Sc. CHEMISTRY - PAPER VIII- C -1
RGANIC SPECTR PIC TECHNIQUE
MODEL QUESTIONPAPER

Time: 2> hr Maximum Marks: 50
PART- A 4 x7 =28 Marks

Answer ALL the questions. Each carries SEVEN marks.
892 IFE20E00 D0EE02 S200E. 578 5228 ARG Somdieny.
1. i) What is the principle of NMR spectroscopy.
IR SEET 29 S0 BNE &R APePsn)
NsIOWAWS

ii)Define chemical shift. What are the factors influencing chemical
shift?
30NN 2322008858 889000920 BGSIEE20W260. B0
AN Js 610 01 1 121 (01NN EATN SN
NEZAUNISTE INVENIN TN EN
9208502522 (OR)
2. What is FTNMR? What are the advantages of it?
FTNMR @90 3mPRa0? Q) P O3re3 " S o)

3. Write about Born-oppenheimer approximation.
£5_, v
352200 (OR)
What are the Woodward-Fieser rules of UV-Visible spectroscopy?
080T r8-EEyiiT N8 SETHOTSETNG S0 EmIsES-nEb S2aSren JS3?
5.How is Beer—-Lambert’s law useful in quantitative determination of
Mn(ll) and Fe(l1)?
MN(I1) 8520500 Fe(I1) 0800 HEE230memed 2820008 022000 Tes? 22%5-
220025052 QAN
AT O &I HNEN?
(OR)

6. Give the experimental procedure of simultaneous determination of
chromium and manganese in a mixture using Beer—Lambert’s |aw.

2 03 30220000 800 238E-0r%0005652 Aoy
250 QBoH &IOSI122000) 2089

22000900 HROSIEN HEC B2 ST 050050

6. Explain the principle and experimental techniques involved in ESR

shudios
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(OR)
8. Write notes on ‘g’ value and hyperfine structure.

2 32002 NEE20H0 T30 DER S2TEARan fordte2 Serete Smmabnsdo.
PART- B 4x 4 = 16 Marks

Answer any FOUR of the following questions. Each carries FOUR marks.
&t SRe? A5 DAT0) DFEOEL) DITERS0) ANNE. D78 ErdRE Sreno)
VTGN OSSN
9. Write about spin-spin relaxation.
VP50 05202805 Horliid SSTRAH0.
10. Describe the factors influencing the coupling constant.

OES2EBE 32 Br200%:0008500 DSBS 5000 ©%00FETO50 S8

11. Explain about spin decoupling.

12. What are the applications of NMR spectroscopy in medical diagnostics?
g SISO MR SUEH0TITm8 S0y TB0EE 800888 Sm0ls e
13. Write about Franck—-Condon principle.

e 2008E-8m2000mdE ordmeadnadod §oPdEE8 STRoN.

14. What are the different types of electronic transitions?

S8 8570 JoED §%8 DTS00 8T

15. State and explain Beer—Lambert |aw.

?Sg—OTQO&FéFQ NISTOWVIN NN éFQ)Q“’ NN T A AN TN

16. How ESR studies are useful to study the structure of free radicals?
D S S8R 8e SETEnmSS3 odmahdto S5oHnhET ESR STy 6 aSatn0?

PART- C 3x 2 = 6 marks

Answer All Questions Each Carry TWO Marks
892 HIEE0E0 DoNTERINM SZE. Ned 582 BEE2000%h0) Smdigerny.

17. What is coupling constant?
0020002888 32 2EF200800) ONK 2022

18. What is molar extinction coefficient?

S5m0 Dercaded ¢ 50088200 @S S
19. Write any two similarities between NMR&ESR

NMR&ESR o035 8552200520 0Fe) 078020

olinToiblole &
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GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

i BSc. —SEMESTER — VI PAPER —VII C2
(Effective from 2017 — 2018 onwards)

CHE -121: ADVANCED ORGANIC REACTIONS

Total Hours: 45
UNIT — 1
Organic Photochemistry 8h

Organic photochemistry: Molecular orbitals, carbonyl chromophore—triplet states, Jablonski
diagram, inter—system crossing. Energy transfer. Energies properties and reaction of singlet
and triplet states of and transitions.

Photochemical reactions : (a) Photo reduction, mechanism, influence of temperature, solvent,
nature of hydrogen donors, structure of substrates on the course of photo reduction.

UNIT -1l

Orgnaic Photochemistry 8h
Norrisch cleavages, type I: Mechanism, acyclic cyclicdiones, influence of sensitizer, photo
Fries rearrangement. Norrisch type Il cleavage: Mechanism and stereochemistry, type Il
reactions of esters: 1: 2 diketones, photo decarboxylation, Di - = methane rearrangement,
Photochemistry of conjugated dienes, Decomposition of nitrites - Barton reaction.

UNIT — 111

Protecting Groups and Organic Reactions 9h
Principles of (1) Protection of alcohols — ether formation including silyl ethers — ester formation,
(2) Protection of diols — acetal, ketal and carbonate formation, (3) Protection of carboxylic

acids — ester formation, benzyl and t-butyl esters, (4) Protection of amines —

acetylation, benzoylation, benzyloxy carbonyl, triphenyl methyl groups and fmoc, (5)

Protection of carbonyl groups — acetal, ketal, 1,2—glycols and 1,2—dithioglycols formation.
UNIT - IV 8h
Synthetic reactions : Mannich reaction — Mannich bases — Robinson annulations. The
Shapiro reaction, Stork—enamine reaction. Use of dithioacetals - Umpolung, phase transfer
catalysis - mechanisms and use of benzyl trialkyl ammonium halides. Witting reaction.

UNIT -V :

New Synthetic Reactions 12 h
Baylis—Hillman reaction, RCM olefm metathesis, Grubb catalyst, Mukayama aldol reaction,
Mitsunobu reaction, McMurrey reaction, Julia—Lythgoe olefination, and Peterson’s
stereoselective olefination, Heck reaction, Suziki coupling, Stille coupling and Sonogishira
coupling, Buchwald— Hartwig coupling. Ugi reaction, Click reaction.

REFERENCE BOOKS

1 Molecular reactions and Photochemistry by Charles Dupey and O.L. Chapman.

2 Molecular Photochemistry by Turru.

3. Importance of antibonding orbitals by Jaffe and Orchin.

4. Text Book of Organic Chemistry by Cram,. Hammand and Henrickson.

5 Some modern methods of organic synthesis by W. Carruthers.

6 Guide Book to Organic Synthesis by R.K. Meckie, D.M. Smith and R.A. Atken.

7 Organic Synthesis by O.House.

8. Organic synthesis by Michael B. Smith.

9. Organic Chemistry Claydon and others 2005.

10. Name Reactions by Jie Jack Li

11. Reagents in Organic synthesis by B.P. Mundy and others.

12. Tandem Organic Reactions by Tse—Lok Ho.
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-C-2

SEMESTER - VI

ORGANIC SPECTROSCOPIC TECHNIQUES

Short
Answer Very Short
Essay Question gnswgr
Question uestion
S.No Chapter (07 M) (84 M) (02M)
nder .
knowledge standin Skill /
g Application
1. UNIT-I 01 02 01
2. UNIT-I1 01 02 -
3. UNIT-I111 02 02 01
4. UNIT-1V 02 01 01
5. UNIT-V 02 01 -
Total no of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS
Il B.Sc. CHEMISTRY - PAPER VIII- C -2
ADVANCED ORGANIC REACTION
MODEL QUESTIONPAPER

Time: 242 hr Maximum Marks: 50
PART- A
4 x7 =28 Marks
Answer all questions.

928 PFEOL SFTISy S0,

1) What is photo reduction? How it is affected by temperature and solvent?
§m%00 §aNE0EN 7 EATED KS5S DET2000 Emse® S 1l e

I
NTATNEC NV BNV (OR)

2) Explain the following:
i)Singlet and triplet states ii) Jablonski diagram
T SN AIBEL20%2000.

fordo 0 $33% 380000y 1) 2852020008 B0
i) DEE HEE&D

3) Discuss the Norrish type-I cleavage with an example.
SEEEER OF2ZE- 1 d3AB D a8 GlmrdndTE Y8580t
(OR)
4) What do you know about the following:

i) Di-m methane rearrangementii) Barton reaction
&Sphi® Smes $%0 D BF0IOHS?
fofENile i n: D) %R S S
i) Di-m O35S
MV ONVo S
5) Give a detailed account on the protection of carbonyl groups

Em0E Aurarine) 88 5000E) KrE22 ONGFSNM & enmain.

(OR)
6) How amine group is protected by acylation and benzoylation.
DS DR oFT0) o)K)LjOﬁKlFS DEEE0N RS IOINAVNY,
2520085303050 $r0Te e

7) Write note on the following:
a. Mannich reaction ii) Wittig reaction

AT S X288 B XX




(OR)
8) Write a note on the following:
i)  Umpolung ii) Phase transfer catalysis
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SECTION - B
4x4 = 16 Marks
Answer any five questions.

9. Write notes on inter—system crossing.

030080 I JTERIZS JordEEE Smrin STEAHN.

10. Describe the photochemistry of benzene.

2520528 TB0EE Em20082 50D I8 Sy SETEE200t5000.

11. Give a brief account on the protection of carboxylic acids by ester
formation.

é_béF_bebé@g§ @30\6\? 0\633(6\) 0)(\()96 ﬁ_" 83)’”(5&]9@5 Cﬁwéé&” 6390153(55 (iyé‘:ss é_"’\)\o/\)e\_é
2500 SO0
12. How does carbonate formation protect diols?
§o80d8 Jowd st 672067 a0 8820002087
Q)

13. Write about Robinson annulation.
3RS OE ©9d00me?dES KordERR Srrooddw
14. What is Stork-enamine reaction?
HETETEEISAT BT @SS
15. Explain the Mukayama aldol reaction.

A0EANNT-@N O VG QIGELE5005000.

16. Discuss about Ugi reaction.

oS0A o V02220,

PART- C 3x 2 = 6 Marks

Answer all the questions.

O FFEOH JSPTdN dw?.
17) Explain Heck reaction.
o8 VG Q20 DIGEL200T2600 -
18) Write about protection of Diols
S0 &8 KHordERR SmmaN0.

19) What is meant by photo reduction.
D OFF E58GES oSHmA58?
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

B 1l for B.Sc. 11l Year
Effective from 2017 — 2018 onwar
P r-Vil-c- m r—Vi

CHE-122: PHARMACEUTICAL AND MEDICINAL CHEMISTRY

No. of Hours : 45

UNIT-I 8h
Pharmaceutical chemistry Terminology: Pharmacy, Pharmacology, Pharmacophore,
Pharmacodynamics, Pharmacokinetics (ADME, Receptors - brief treartment) Metabolites
and Anti metabolites.

UNIT-1I

Drugs: 8h
Nomenclature: Chemical name, Generic name and trade names with examples,
Classification: Classification based on structures and therapeutic activity with one example
each, Administration of drugs.

UNIT-111

Synthesis and therapeutic activity of the compounds: 12 h

a. Chemotheraputic Drugs

I. Sulphadrugs(Sulphamethoxazole) 2. Antibiotics - B-Lactam Antibiotics, Macrolide Antibiotics,
3. Anti malarial Drugs(chloroquine)

b. Psycho therapeutic Drugs:

1. Anti pyretics(Paracetamol) 2. Hypnotics 3. Tranquilizers(Diazepam) 4. Levodopa

UNIT-IV
Pharmacodynamic Drugs: 8h
1. Antiasthma Drugs (Solbutamol) 2. Antianginals (Glycerol Trinitrate)

3. Diuretics(Frusemide)

UNIT-V

HIV-AIDS: 9h
Immunity - CD-4cells, CD-8cells, Retro virus, Replication in human body, Investigation
available, prevention of AIDS, Drugs available - examples with structures: PIS: Indivanir

(crixivan), Nelfinavir(Viracept).
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REFERENCE BOOKS

Medicinal Chemistry by Dr. B.V.Ramana

Synthetic Drugs by O.D.Tyagi & M.Yadav

Medicinal Chemistry by Ashutoshkar

Medicinal Chemistry by P.Parimoo

Pharmacology & Pharmacotherapeutics R.S Satoshkar & S.D.Bhandenkar
Medicinal Chemistry by Kadametal P-I & P-II
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European Pharmacopoeia
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.

BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-C-3

SEMESTER - VI

PHARMACEUTICAL & MEDICINAL CHEMISTRY

Short
sy | AT A
S.No Chapter ((gggsk'/lo)n (05M) ?;;T’\t/:o)n
knowledge Sgﬂgfﬁg Skill /

Application
1. UNIT-I 01 02 01
2. UNIT-II 01 02 --
3. UNIT-IHI 02 02 01
4, UNIT-IV 02 01 --
5. UNIT-V 02 01 01
Total no of Questions 08 08 03
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MODEL QUESTION PAPER
GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM
SIXTH SEMESTER END EXAMINATIONS

11l B.Sc., CHEMISTRY - PAPER VIII- C - 3

PHARMACEUTICAL & MEDICINAL CHEMISTRY
Time: 2'/hr Maximum Marks: 50

PART- A
4 x 7 = 28 Marks
Answer ALL the questions. Each carries SEVEN marks.
903 HmIEA050 DTERSNDN AnNZ. e ERd3E HBT Suedidon.

1. Give a detailed account on pharmacodynamics and pharmacokinetics.
9 (OR)
2. Explain the following terms with suitable examples.
Metabolites ii) Anti—-metabolites
& SN2 HETOS BHRS GERRERn0STE D8B0060%.

i) SE2efT o0t i) %008 Befa™ of 8

3. How drugs are classified according to their structure?
83058200l T2 E VAN
(OR)
4. Discuss the classification of drugs based on therapeutic activity.
TATG Suiim3Bes edndtolm TATEme SETEE80n00 Bordile $EE

5. Write about the synthesis of Chloroquin.
ERETEEHS DB EE 0200 eNfH™ m&0080) SEROHISD

((OR)
6. Write about the synthesis and therapeutic activity of paracetamol.
TSI AN & 2306 (1532 oS0
ANEE 2o NEE20N

7. Write about the synthesis of salbutamol.
NI ANV D) P IANIN N VIFVEATOWMNW
ABNEE o (OR)

8) Describe the synthesis of any one diuretic.
AT 2,8 G 20000052058 B30 88 02003 OTATRT DTN SUEER2

STOINENIS VSN
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PART - B 4 x 4 =16 Marks
Answer any FOUR of the following questions. Each carries FOUR marks.
$08 SRS BT B0 IRIEEZ0 deTEEN SBE. T8 EPE &0
VoA T

9) Define pharmacy and pharmacology

WO d2d ABINE0?, §EE200c80 @Cﬁ""ﬁ"é@@iﬁ)gﬁ

11) Write the clinical, generic and trade names of paracetamol.

IR OO A30EE EIBE0T, BITE HETEANN STRTRE SP0NON

12) Describe the types of administration of drugs.
TA5G D802 B30EE VG 85080 SETER20t00600.

13) Write about the therapeutic activity of chIoroquine

14) Define hypnotics and traan|I|zers.

2POTARTES SETaDe) FtooioTIastE s A0S0,

15) What are known as pharmacodynamic drugs?

8280028 TSmO 9 SENT0¢50H?

16) Write notes on retro virus.

PART- B 3 x 2 =06 Marks
Answer ALL the questions. Each carries TEN marks.

93 HIEE0Z0) DTETE00) AE. DS EEE HBST ndiden.
17) What is meant by group positive and group negative bacteria.
(‘S(‘jJ"K)Q ) ﬁdj"g\)j &)FO é b @(6({)_"(6553\)97

D2, 80D IR =82 S0
18) Mention any two sulpha drugs?
29287 855200820 dom TATEmO DiFPd 5092000309,

19) Mention two measures for the prevention of AIDS.

D25 65550060 DOHBGENE A DA Soowdes S5vN0RN.
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM.
11 B.Sc. Ag. BBC — SEMESTER VI
CLUSTER ELECTIVE PAPER — VIII D1

YLLABUS FOR VIIID1: SOILS AND FERTILIZER
CHE -123: SOILS AND FERTILIZERS

SOILS UNIT I:

Formation, nature, origin, composition, classification of Soil, Organic and Inorganic constituents.
Characteristics, acidity, salinity, alkalinity of soils, pH and its effects on nutrient availability, buffering
capacity of soils. Limiting of soil. Absorption of cations and anions

SOILS UNIT 11:

Chemistry of weathering of materials soils and clay minerals, availability of soil nutrients to
plants, Macro and Micro-nutrients of Soils - Soil analysis

FERTILIZERS UNIT IlI:

Nitrogen fertilizers: Nitrogen fertilizers and there soil reaction. Fate of NOzand NH, ions in soils,
denitrification, nitrogen fixation by legumes.

Phosphate fertilizers: Phosphate in soil, pH, microbes and available phosphorous and its
control.

Potassium availability in soil, nutrient availability in soil, soil fertility evaluation, law of
minimum and law of diminishing return, diagnostic techniques.

Soil fertility and nutrients, recycling of nutrients, chelation and soil management, Bio -

Fertilizers.

PESTICIDE FORMULATIONS UNIT |V:

Different types of formulations and their physio-chemical characteristics and important BSI
Specification. Wettable powders, Solutions, Emulsifiable concentrates, Aerosols, Dusts and

Granules.
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-D-1

SEMESTER - VI

SOILS & FERTILISERS

Short
Answer Very Short
Essay Question gnswgr
Question uestion
S.No Chapter (07M) (L(J):rdl\élr) (02M)
knowledge standin Skill /
g Application
1. UNIT-I 02 02 01
2. UNIT-I1 02 02 01
3. UNIT-I111 02 02 01
4. UNIT-1V 02 02 -
Total no of Questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
111 B.Sc. Ag. BBC —SEMESTER VI

CLUSTEREILECTIVE PAPER — VIII D1
MODEL ESTION PAPER

Time: 2> hr Marks: 50 M

Note: Answer all question. All questions carry equal marks. 4X7 =28 M

1) pH and its effects on nutrient availability

(or)
2) Explain soil analysis
3) Explain about soil fertility and nutrients

(or)
4) Write about Nitrogen Fertilisers and their soil reaction.

5) Write about emulsifiable concentrates and aerosols

(or)

6) Available phosphorous and its control in phosphate fertilizers

7) Write a note on the following:

a) Bio fertilizers b) Classification of Soils

(or)

8) Different types of pesticide formulation and their physicochemical characteristics

SECTION - B
Answer any four questions. 4x4 =16 M

9) Alkalinity of soils
10) Macro and micro nutrients of soils
11) Nitrogen fixation in Legumes
12) Buffering capacity of soils
13) Soil fertility evaluation
14) Recycling of nutrients
15) Wettable powders
16) Important BSI specifications
SECTION -C

Answer all questions 3X2=6M

17) Composition of soil
18) Chelation
19) Weathering of materials
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
111 B.Sc. Ag. BBC —SEMESTER VI

CLUSTER ELECTIVE PAPER — VIII D2
YLILABUS FOR VI D2: PEST MANAGEMENT

CHE -124: PEST MANAGEMENT

No. of Hours: 45

UNIT - | HERBICIDES:
Herbicides: Classification, selectivity and uptake of herbicides, structure- activity
relationship (SAR), mode of action and uses of the following classes with special reference to

the individual compounds mentioned:

(@) Aryl Alkanoic Acids: 2, 4 D, MCPA, dicamba, dichlorobenzil, and dalapon.
(b) Triazines: Simazine.
(d) Bipyridiniums, paraquat and glyphosate
(e) Sulfonylurea: Chlorosulfron
(f) Uracils: Bromacil
UNIT - Il FUNGICIDES:
Types of fungicides, Mode of action; Chemistry of the following compounds:
Copper and mercury derivatives
Dithiocarbamates: Thiram, Ziram,
Dinitrophenols: 2, 4-Dinitro o-Cresol (DNOC) Karathane
Quinines: Dichlone
Benzimidazoles: Benomyl.

Triazoles: Propiconazole
Role of Fumigants and fumigation techniques. Nematicides, Mollusicides and Rodenticides.

UNIT - 111 CONVENTIONAL AND BIOLOGICAL INSECTICIDES:
Conventional Insecticides: Carbamate insecticides, pesticidal properties of following

carbamate insecticides: Carbaryl, Methomyl.

Mode of action of carbamate insecticides.
Organophosphorus insecticides Nomenclature and structural diversities of

organophosphorus compounds;, Mode of action of organophosphorus insecticides.
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Organochlorine Insecticides

properties of organophosphorus insecticides The chlorinated cylodienes and their
stereochemistry: Chloridane, heptachlor, aldrin, dialdrin endosulfan.

Mode of action of organochlorine insecticides.

Biological Insecticides:

Pyrethrum Properties of Natural pyrethroids

Synthetic analogs of Pyrethroids: Allethrin, fenvalerate, decamethrin.

Mode of action of pyrethroids. Azadirachtin

Novel insect-control chemicals :

Repellants, chemosterilants, antifeedants

Sex attractants

UNIT - IV INTEGRATED PEST MANAGEMENT:

Pest : Definition and its ecological validity; factors responsible for emergence of pest; pest
resurgence; economic injury level; pest load; carrying capacity.

Biological control: Principle; bio-control agents- Parasitoids, predators and pathogens;
advantages and drawbacks.

Chemical control: conventional insecticides; control with reference to chlorinated hydro
carbons; organophosphates; carbamates; botanical; synthetic pyrethroids; fumigants; IGR

compounds & pheromones.
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-D-2

SEMESTER - VI

PEST MANAGEMENT

Short
Answer Very Short
Essay Question gnswer
Question uestion
knowledge standin Skill /
g Application
1. | UNIT-I 02 02 -
2. | UNIT-II 02 02 01
3. | UNIT-II 02 02 01
4. | UNIT-IV 02 02 01
Total no of Questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
111 B.Sc. Ag. BBC —SEMESTER VI

CLUSTEREILECTIVE PAPER — VIII D2
MODEL ESTION PAPER

Time: 2/, hr Marks: 50 M
Note: Answer all question. All questions carry equal marks. 4X7 =28 M

1) Classification, selectivity and uptake of herbicides

(or)

2) Chemistry of di thio carbamates
3) Nomenclature and structured diversity of organo-phosphorous insecticides

(or)

4) Mode of action of organochlorine insecticides
5) Factors responsible for emergence of pests

(or)

6) Write about conventional insecticides
7)  Advantages and drawbacks of biological control

(or)
8) Explain the Structure activity relationship (SAR) of herbicides
SECTION - B
Answer any four questions. 4x4 =16 M

9) Mode of action of carbamate insecticides

10) Types of fungicides with examples

11) Novel insect-control chemicals

12) Uses of Chlorosulfron and Bromacil

13) Stereochemistry of Aldrin

14) Ecological validity of pests

15) Advantages and drawbacks of biological control
16) Conventional insecticides

SECTION —C

Answer all questions 3x2=8M

17) What are rodenticides? Give an example
18) Definition of pest management

19) Name any two fumigants
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
111 B.Sc. Ag. BBC —SEMESTER VI

CLUSTEREILECTIVE PAPER — VIII D3
YLIABUS FOR VI D3: AGRICULTURAL CHEMISTRY

CHE -125: AGRICULTURAL CHEMISTRY

No. of Hours: 45
UNIT-1 AGRO CHEMISTRY:
The Role of Agro chemistry- Safe use of Chemicals — Agricultural Bio — Technology _ Diffuse
Pollution Management — Best Land Management Practices — Environmental impacts — The Role
of Fertilisers — Agricultural Chemicals — Synthetic fertilisers — Agriculture Pollution — Subsurface

Point-source Contamination — Chlorinated Solvents Contamination.

UNIT — 11 AGRICULTURAL CHEMICALS:
Occurrence and fate of Chemicals used in Agriculture — Pesticide Contamination in various
Pesticide-use Settings — Fires in Agriculture Chemicals — Fighting Fires involving Agricultural

Chemicals — Ground water contamination by Agricultural Chemicals.

NIT—1IHHAGRICULTURAL CHEMISTRY ILE YSTEM:

Inorganic Components of the Agricultural Ecosystem - Organic Components of the Agricultural
Ecosystem — Soil Chemistry — Soil Microbiology and Biochemistry — Human Manipulation of

Agricultural Ecosystems — Rice Ecosystem — Contamination in Lake Ecosystem.

UNIT IV ROLE OF FERTILISERS IN AGROCHEMISTRY:

Introduction - Nitrogen (N) - Movement of N to Plant Roots - Internal Transformations of N in
Soil - Losses of N from Soil - Phosphorus (P) - Gains of P to Soil - Internal Transformations of P
in Soil - Losses of P from Soil - Potassium (K) - Gains of K to Soil - Crop Uptake and Removal of
K from Soil - Movement of K to Plant Roots - Internal Transformations of K in Soil - Losses of K
from Soil - Sulphur (S) - :Gains of S to Soil - Crop Uptake and Removal of S from Soil -
Movement of S to Plant Roots - Internal Transformations of S in Soil - Losses of S from Soil —

Calcium — Role of Calcium in Agro chemistry.
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-D-3

SEMESTER - VI
AGRICULTURAL CHEMISTRY

Short
Answer Very Short
Essay Question gnswer
Question uestion
S.No Chapter (07 M) (L(J):rdl\élr) (02M)
knowledge standin Skill /
g Application
1. UNIT-I 02 02 -
2. UNIT-I1 02 02 01
3. UNIT-I111 02 02 01
4. UNIT-1V 02 02 01
Total no of Questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
111 B.Sc. Ag. BBC —SEMESTER VI

CLUSTER EILECTIVE PAPER — VIII D3 AGRICUL TURAIL CHEMISTRY
MODEL ESTION PAPER

Time: 2> hr Marks: 50 M

ECTION-A
Note: Answer all question. All questions carry equal marks. 4X7T =28 M

1) Write a note on Agricultural Biotechnology

(or)
2) Write a note on Role of Fertilisers in Agricultural Chemistry?

3) Pesticide contamination in varied Pesticide use settings.

(or)
4) Fighting fires involving Agricultural Chemicals

5) Organic Components of the Agricultural Ecosystem

(or)
6) Write a note on Soil Chemistry
7) The Role of Nitrogen in Agro chemistry
(or)
8) The Role of Potassium in Agro chemistry
SECTION -B
Answer any four questions. 4x4 =16 M

9) Safe use of Chemicals

10) Land Management Practices

11) Chemical Fires

12) Occurrence of Chemicals in Agriculture

13) Contamination in Lake Ecosystem
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14) Agricultural Ecosystem
15) Internal Transformation of Phosphorus in soil.

16) Movement of Sulphur in Plant Roots

ECTION —

Answer all questions 3X2=6M

17) Give two examples for Agricultural Chemicals.
18) Mention two inorganic components in Agricultural Ecosystem.

19) What is NPK in Fertilisers?
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
YLLABUS FOR VI SEMESTER

i B.Sc. CHEMISTRY ELECTIVE —VIIIE1
P-VIIEI-FOOD ADDITIVES AND ANALYTICAL TECHNIQUE

CHE -126: EQOD ADDITIVES AND ANALYTICAL TECHNIQUES

No. of Hours: 45
MODULE I: FOOD ADDITIVES - 1:

. Introduction,
. Need of food additives in food processing and preservation.
. Characteristics and classification of food additives.
Definitions, uses and functions of:
. Acids, Bases, Buffer system, Chelating / sequestering agents,
. Emulsifying and Stabilizing agents, Anticaking agents, Thickeners, Firming agents.
. Flour bleaching agents and Bread improvers. class-1 and Class —I1 preservatives, (a)

Chemistry of food flavor:

. Flavour and flavour enhancers; Flavour improvers;

. Humectants and anticaking agents; Leavening agents.
. Functional characteristics of different flavors,

. Philosophy and definitions of flavor,

. Flavourmatics /flavouring compounds,

. Sensory assessment of flavor,

. Technology for flavor retention

. Natural flavour- Types, ,Artificialflavour- Types, ,

. Effect of processing on flavour

MODULE I1: FOOD ADDITIVES — 11

Antimicrobial agents. -

Nitrites, sulphides, sulphur di oxide, sodium chloride, hydrogen peroxide.
Antioxidants -
* Introduction, mechanism of action, natural and synthetic anti-oxidants, —
Technological aspect of antioxidants.
Non-nutritive and low calorie sweeteners:
» Introduction, importance, classification- natural and artificial, chemistry, technology

and toxicology
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+ consideration for choosing sweetening agents.
pH control agents:

* Preservatives Stabilizer & thickeners, [ Fat replacers, Texturizers & improvers
* (d)Regulatory aspects:
» Natural and synthetic permitted food colors,
» Properties of certified dyes, Use of regulatory dyes,
» Color losses during thermal processing
(e) Chemical, technological and toxicological aspects of Food Additives:
* Risk assessment studies-
« Safety and quality evaluation of additives and contaminants
» Acute and chronic studies, NOEL, ADI, LD50

MODULE T INTRODUCTION TO ANALYTICAL INSTRUMENTATION:

« Introduction to Analytical Instrumentation,
« Classification of Analytical Methods,
«  Types of instrumental Methods,
« Selecting an Analytical Method, Calibration of Instrumental methods.
« Beer Lambert Law, Principle, Instrumentation; Single beam, Double beam
spectrophotometry.
« Application in the Analysis of food constituents such as Sugars, Amino acids & Minerals
such as Iron, Phosphorous and Ascorbic Acid.
MODULE IV CHROMATOGRAPHY:
a) TLC: Principle, Choice of Solvents, Preparation of TLC plates development of TLC plates,
Locating Agents, Rf. Values, Application of TL Chromatography to Carbohydrates & Proteins
b) GLC: Principle, Stationary Phase, Application of sample, Separation & dilution of colouring
matter, flavor constituents and Aromatic compounds, C) HPLC: Principle of HPLC, stationary

phase in HPLC, Normal phase HPLC, Reversed phase HPLC: Applications for food colours.
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-E-1

SEMESTER - VI

FOOD ADDITIVES & ANALYTICAL TECHNIQUES

Short
Answer Very Short
Essa_y Question Answgr
S.No Chapter Question (04M) Question
(07TM) Under (02M)
knowledge standin Skill /
g Application
1. | UNIT-I 02 02 01
2. | UNIT-II 02 02 3
3. | UNIT-11I 02 02 01
4. | UNIT-IV 02 02 01
Total no of Questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
1 B.Sc. FMZC VISEMESTER ELECTIVE —VIIIE]

P-VIIE]-FOOD ADDITIVES AND ANALYTICAL TECHNIQUE
MODEL ESTION PAPER

Time: 2> hr Marks: 50 M
ECTION - A

Note: Answer all question. All questions carry equal marks. 4X7T =28 M

1) Explain food additives.
(or)

2) a) Write brief account on food additives.
b) Explain chemical, technological, and toxicological aspects of food additives.

3) Analysis of sugars, amino acids and minerals.

(or)

4) Analysis of Thiamine and Riboflavin.
5) Beer Lambert Law, Principle & Instrumentation of Double beam spectrophotometer.
(or)
6) How can you determine the food constituents such as Sugars, Amino acids by
Spectrophotometer?
7) Detection of carbohydrates and proteins by TLC
(or)
8) Separation & dilution of colouring matter, flavor constituents and Aromatic
compounds by GLC.
SECTION -B
Answer any four questions. 4x4 =16 M

9) Write about class-1 and class-11 preservatives.

10) What are the technological aspects of antioxidants?

11) What are preservatives, stabilizers and thickeners? Give one example for each.
12) Classification of food additives.

13) Development of TLC

14) Types of Instrumental Methods

15) Reverse phase HPLC

16) Write about sources in Spectro photometers.

SECTION - C
Answer all questions. 3x2 =6 M

1) Need of food additives
2) Write about Rf value
3) What is Beer Lambert’s law?
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
i B.Sc FMZC VI SEMESTER ELECTIVE — VIIIE2

YLIABUS FOR PAPER VIII E2
CHE - 127: HEMICAL ASPECTS IN FOOD QUALITY AND PACKAGIN

MODULE | QUALITY CONTROL.:

Food Quality Assurance: Design of company quality assurance program, Microbiological
concerns.

Managing quality in supply chain and marketing of food products.

Government Regulations In Quality Control: FAO/WHO codex Alimentarious
commission, PFA, AGMARK, BIS, FPO, fair average quality (FAQ) specification for food
grains, 1SO 9000 series.

HACCP: Background, current status, structured approach, principles, benefits and
limitation.

Consumer Protection Act (CPA)

Food Standards of different items like :

Cereals and products - bread, biscuits, Fruits

Products: Jam, juices, sauce.

Oils and Fats: Coconut oil, groundnut oil, palm oil, sunflower oil, vanaspati.

Milk and Products: Skimmed milk powder, partly skimmed milk powder, condensed

sweetened milk. Other products - coffee, tea, sugar, honey, toffees.

MODULE 11: FOOD SAFETY:
Meaning of food safety, Importance of Food Quality and safety for developing countries.
Patent: Definition, requirements, patent law in India, administrator, need for patent system,
advantages, precautions to be taken by applicants, patent procedures, nonpatentable.

Food Hazards: Physical, Chemical, hazards associated with food types. Effect of
processing and storage
.MODULE 111 FOOD PACKAGING I: Definition, functions of packaging materials for different
foods, characteristics of packaging material. Food packages — bags, pouches, wrappers, tetra
packs. flexible packaging, Mechanical strength of different packaging materials.
Labeling: Standards, purpose, description types of labels, Printing of packages . Barcodes &
other packing ,marking regulation , nutrition labeling, health claims, mandatory labeling

provision.
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Type of packaging materials properties of the following packaging materials-low density

polyethylene, high density polyethylene, polypropylene ,polyvinyl chloride, poly vinylidene

chloride, ethylene vinyl alcohol, polystyrene, polyethylene terephthalate, nylon, ethylene vinyl

acetate, ethylene acrylic acid, ethylene meth acrylic acid, ionomers.

Modern Packaging Materials and Forms: Glass containers, metal cans, composite

containers, aerosol containers, rigid plastic packages, semi rigid packaging, flexible packaging.
MODULE 111 FOOD PACKAGING 11:

Packaging regulations: Interactions between packaging material and foods; Environmental and

cost consideration in selecting packaging materials. Manufacture of packaging materials;

Potential of bio composite materials for food packaging; Packaging and food preservation;

Disposal of packaging materials.

Biodegradable packaging material - biopolymer based edible firm.

Type of packaging materials; Selection of packaging material for different foods; Selective

properties of packaging film; Methods of packaging and packaging equipment.

Packages of Radiation Stabilized Foods: Introduction, rigid containers, flexible containers,

general methods for establishing radiation stabilization. Radiation measurement of radiations.

Packages of dehydrated products. Orientation, metallization, co-extrusion of multilayer films,

stretch, package forms and techniques. modified and controlled atmosphere packaging, skin,

strink and cling film packaging, micro-ovenable containers, other package forms and

components of plastics.

Packaging of Finished Goods: Weighing, filling, scaling, wrapping, cartooning, labeling,

marking and trapping.
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BLUE PRINT

111 B.SC. CHEMISTRY PAPER VIII-E-2

SEMESTER - VI

CHEMICAL ASPECTS IN FOOD QUALITY & MANAGEMENT

Short
Answer Very Short
Essay Question gnswer
Question uestion
S.No. Chapter (07 M) (84 M) (02M)
nder .
knowledge standin Skill /
g Application
1. | UNIT-I 02 02 01
2. | UNIT-II 02 02 01
3. | UNIT-HI 02 02 01
4. | UNIT-IV 02 02 -
Total no of Questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
i B.Sc. VISEMESTERCHEMISTRY ELECTIVE — VIII E2
Vi E2: CHEMICAL ASPECTS IN FOOD QUALITY AND PACKAGIN
MODEL ESTION PAPER

Time: 22 hr Marks: 50 M
ECTION-A
Note: Answer all question. All questions carry equal marks. 4X7T =28 M
1) Explain stages of quality control in food industry
(or)

2) Write an account on 1SO 9000 series

3) Explain the importance of food quality and safety
(or)

4) Need, requirements and advantages of patent system

5) Write about methods of packaging and packaging equipment
(or)

6) Explain the characteristics and functions of packaging material

7) What isv the labelling of Packaging Material.

(or)
8) What are the regulations while packaging materials?
SECTION —B
Note: Answer any five questions. 4x4=16 M

9) Marketing of food products

10) Write about consumer protection act

11) Effect of processing and storage

12) Write about packing marking regulation

13) Functions of packaging materials for different foods
14) Manufacture of packing materials

15) Food standards of fruit products

16)Write about Biodegradable packaging material

SECTION - C
Note: Answer all questions. 3X2=6M

17) What is quality control
18) Patent law in India
19) Composite containers
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
YLLABUS FOR VI SEMESTER

1 B.Sc. CHEMISTRY EIL ECTIVE —VIII E
CHE -128: EQOD ADULTERATION & FOOD ANALYSI

MODULE — 1 FOOD ADULTERATION:
1) Food adulteration

2) Common food adulterants of main food stuffs

3) Detection or microscopic examination adulterants in some common food stuffs
a) Cereals b) Pulses c¢) Beverages d)Milk e) Vegetable oils and fats, pure ghee,

Sweets g) Spices and Condiments

4) Food Additives

5) Contamination of food stuffs

6) Sampling of can contents

7) Direct microscopic examination

8) Interpretation of Results

MODULE — 11 QUALITATIVE FOOD ANALYSIS:

Introduction — Qualitative analysis — Qualitative analysis of Carbon, Hydrogen,

Halogens and Oxygen - Test for proteins, Colour test for proteins, Test for
carbohydrates.
MODULE — IIT QUANTITATIVE FOOD ANALYSIS —1I:

Determination of Moisture, Ash, Crude fat or ether-extract, Soluble extractor, Crude protein, True

protein, Crude fiber, Starch, Analysis of Sugars (Carbohydrates), Estimation of Sucrose in a given
sample of cane sugar, Estimation of Glucose and Sucrose in Cane Sugar- Estimation of Glucose
and Sucrose in a given sample of Gur (iodometric method)Determination of Phosphorous in plant
or food material, Destruction of organic matter, Important points,

MODULE — 1V QUANTITATIVE FOOD ANALYSIS —1I1:

Flame Photometry: Determination of food materials by flame photometry- Pressure

Regulators and flow meters-Flame source-Atomizers and Burners-Optical and Electronic system-
photosensitive detectors-Flame photometers-Determination of calcium, Sodium, Potassium in
foods.

Atomic absorption spectrometer: Principle, Instrumentation with Illustrations of Hallow

cathode lamp, nebulizer, photo multiplier tube, interferences; Chemical & Ionization,
Quantitative applications to minerals in Food Material such as High calcium foods, Iron rich

foods etc.,
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BLUE PRINT

11 B.SC. CHEMISTRY PAPER VIII-E-3

SEMESTER - VI

FOOD ADULTERATION & FOOD ANALYSIS

Short
Answer Very Short
Essa_y Question Answgr
S.No Chapter Question (04M) Question
(07TM) Under (02M)
knowledge standin Skill /
g Application
1. | UNIT-I 02 02 01
2. | UNIT-II 02 02 01
3. | UNIT-11I 02 02 -
4. | UNIT-IV 02 02 01
Total no of Questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM.
YLLABUS FOR VI SEMESTER

11 B.Sc. CHEMISTRY EL ECTIVE —VIII E
P—VIIIE3FOOD ADULTERATION & FOOD ANALYSI

Time: 2> hr Marks: 50 M

ECTION-A
Answer all questions. 4X7 =28 M

1) Explain the common detection methods of Food Adulterants

(or)
2) Explain direct microscopic examination

3)Explain the qualitative determination of Carbon and halogens.

(or)
4) Explain the following:

a) Test for Proteins b) Test for |Carbohydrates

5) Determination of Sodium and Potassium 8in Food Materials by flame photometry.
(or)
6) Explain the following: Flame Sources b) Flame Photometers
7) Principle & Instrumentation of Atomic Absorption Spectrometer
(or)

8) Determination of Calcium and Magnesium in Food Materials.

SECTION-—B

Answer any five questions 4x4 =16 M
9) Food Adulteration
10) Food Additives
11) Colour Test for Proteins
12)Test for Hydrogen
13) Estimation of Crude Fiber
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14) Estimation of Sucrose
15) Gratings
16) Photocells
ECTION —

Answer all questions 3x2=6M

1) Adulteration of Milk.
2) Differentiate Crude Protein & True Protein.
3) Principle of Flame Photometry
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SYLLABUS FOR VI SEMESTER
CHEMISTRY LABORATORY COURSE - VIII-A-1/ VIII-B-1/ VIII-C-1/ VIII-D-1/ VIII-E-1

No. of h/w : 2

50 Marks

1. Preparation of Aspirin
2. Preparation of Paracetamol
3. Preparation of Acetanilide
4. Preparation of Barbituric Acid
10. Preparation of Phenyl azo 3-naphthol
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CHEMISTRY LABORATORY COURSE - VilI-A-1/ VIII-B-1/ VIII-C-1/ VIII-D-1/ VIII-E-1

(at the end of semester VI)

Max. Marks: 50 Time: 3 hrs.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35
Marks

Splitting of Practical Marks

i) Procedure : 20 Marks
ii) Equation : 5 Marks
iii) M.P. : 5 Marks
iv) Report of yield : 5 Marks
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SYLLABUS FOR VI SEMESTER
CHEMISTRY LABORATORY COURSE - VIII-A-2/ VIII-B-2/ VIII-C-2/ VIII-D-2/ VIII-E-2

No. of h/w : 2
50 Marks

1. Electrochemistry:

2*/Fe3*

Determination of redox potential of Fe by potentiometric titration of ferrous

ammonium sulphate vs. potassium dichromate.

2. pH metry:
i) Preparation of phosphate buffer solutions.
ii) pH metric titration of weak acid, acetic acid with strong base, NaOH and calculation

of dissociation constant.

3. Colorimetry:

i) Verification of Beer-Lambert law for KMnO4 and determination of concentration of

the given solution.
ii) Verification of Beer-Lambert law for K2Cr207 and determination of concentration of

the given solution.

iii) Verification of Beer-Lambert law for CuSO4 and determination of concentration of

the given solution.

iv) Composition of complex of Cu?*-EDTA disodium salt.
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CHEMISTRY LABORATORY COURSE - VilI-A-2/ VIII-B-2/ VIII-C-2/ VIII-D-2/ VIII-E-2

(at the end of semester VI)

Max. Marks: 50 Time: 3 hrs.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35
Marks

Splitting of Practical Marks

i) Procedure in first 10 min. : 5 Marks

ii) Formula with units : 5 Marks

iii) Neat tabulation & correct calculation : 5 Marks

Error < 10% : 20 Marks

Error 10-15 % : 15 Marks

Error > 15 % : 10 Marks (Minimum Marks)
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SYLLABUS FOR VI SEMESTER

CHEMISTRY LABORATORY COURSE - VIII-A-3/ VIII-B-3/ VIII-C-3/ VIII-D-3/

VIII-E-3

PROJECT WORK

50 Marks
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SKILL
DEVELOPMENT
COURSES




FOR 1 YEAR BA/B.COM/B.Sc. STUDENT

Food Adulteration Il Semester Syllabus
SKILL DEVELOPMENT COURSES

Science Stream Syllabus of FOOD ADULTERATION
Total 30 hrs (02h/wk), 02 Credits & Max Marks: 50
Learning Outcomes:
After successful completion of the course, students will be able to:
1. Get basic knowledge onvarious foods and about adulteration.
2. Understand the adulteration of common foods and their adverse impact on health
3. Comprehend certain skills of detecting adulteration of common foods.
4. Be able to extend their knowledge to other kinds of adulteration, detection and
remedies.
5. Know the basic laws and procedures regarding food adulteration and consumer
protection.
SYLLABUS: UNIT-1- Common Foods and Adulteration: (07hrs)
Common Foods subjected to Adulteration - Adulteration — Definition — Types; Poisonous
substances, Foreign matter, Cheap substitutes, Spoiled parts. Adulteration through Food
Additives — Intentional and incidental. General Impact on Human Health.
UNIT-II = Adulteration of Common Foods and Methods of Detection: (10hrs)
Means of AdulterationMethods of Detection Adulterants in the following Foods; Milk, Oil,
Grain, Sugar, Spices and condiments, Processed food, Fruits and vegetables. Additives
and Sweetening agents (at least three methods of detection for each food item).
UNIT-IIl —Present Laws and Procedures on Adulteration: (08hrs)
Highlights of Food Safety and Standards Act 2006 (FSSA) —Food Safety and Standards
Authority of India—Rules and Procedures of Local Authorities. Role of voluntary agencies
suchas, Agmark, I.S.I. Quality control laboratories of companies, Private testing

laboratories, Quality controllaboratoriesofconsumerco-operatives. Consumer education,
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Consumer's problemsrightsandresponsibilities, COPRA 2019 - Offenses and Penalties —

Procedures to Complain — Compensation to Victims.

Recommended Co-curricular Activities (including Hands on Exercises): (05hrs)

1. Collection of information on adulteration of some common foods from local market

2. Demonstration of Adulteration detection methods for a minimum of 5 common foods
(one method each)

3. Invited lecture/training by local expert

4. Visit to a related nearby laboratory

5. Assignments, Group discussion, Quiz etc. Reference e Books and Websites:

1. A firstcourse in FoodAnalysis—A.Y.Sathe, New Age International(P)Ltd., 1999

2. Food Safety, casestudies—Ramesh.V.Bhat, NIN,1992
3.https://old.fssai.gov.in/Portals/0/Pdf/Draft_Manuals/Beverages and
confectionary.pdf

4. https://cbseportal.com/project/Download-CBSE-XII-Chemistry-Project-

FoodAdulteration#gsc.tab=0 (Downloadable e material on food adulteration)

5. https://www.fssai.gov.in/

6. https://indianlegalsolution.com/laws-on-food-adulteration/

7. https://fssai.gov.in/dart/ 8. https://byjus.com/biology/food-adulteration/ 9.
Wikiepedia 10. Vikaspedi
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Recommended MODEL QUESTION PAPER FORMAT
Max. Marks: 50 Time: 1% hrs (90 Minutes)

SECTION- A (4x5M=20 Marks)

Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)

NGk wWNE

SECTION B (3x10M = 30 Marks)

Answer any three questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)
1.

2
3.
4.
5
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MODEL QUESTION PAPER
Max. Marks: 50 Time: 1% hrs (90 Minutes)
SECTION- A (4x5M=20 Marks)
Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)

. Define food adulteration?

. Explain the adulteration through Food Additives

. Name few cheap substitutes used in food adulteration

. Give examples for food additives and sweetening agents

. Write a short notes on processed food

. Explain the procedures to complain about the food adulteration

. Name the laws that governs the food adulteration

. Explain the procedure to get ccompensation to the victims of food adulteration

cO~NOOT A~ WN P

SECTION B (3x10M = 30 Marks)
Answer any three questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)

9. Write an essay on the common Foods which are subjected to Adulteration and

explain the types poisonous substances added for food adulteration

10. Describe the highlights of Food Safety and Standards Act 2006 (FSSAI)

11. Explain the food testing and standardized testing methods and protocols

12. Write in detail about the general Impact of food adulteration on Human Health

13. Write an essay on different types of offenses of food adulteration and the penalties
imposed
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GOVERNMENT COLLEGE (A)

RAJAMAHENDRAVARAM
(Accredited by NAAC “4*” Grade, CGPA 3.38/4.0, RAF 2017)

UG BOARD OF STUDIES 2021-22

DEPARTMENT OF CHEMISTRY
For the Academic Year 2021-22

B.Sc., (HONOURS) CHEMISTRY

On 17t Sep, 2021
Curriculum for the Academic Year 2021-22
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/" FIRST YEAR )

SEMESTER-I
B.Sc. (Honours)
\_ CHEMISTRY )




Details of courses under B.A (Honours), B.Com (Honours) & B.Sc. (Honours)

Course *Credits

Theory+ Practical Theory + Tutorial

. Core Course

(14 Papers) 14X4=56 14X5=70

Core Course Practical / Tutorial*
(14 Papers) 14X2=28 14X1=14

11. Elective course (8 Papers)
Discipline Specific Elective 4X4=16 4X5=20

(4 Papers)

Discipline Specific Elective

Practical/ Tutorial* 4X2=8 4X1=4
(4 Papers)

Generic Elective/

Interdisciplinary 4X4=16 4X5=20
(4 Papers)

Generic Elective

Practical/ Tutorial* 4X2=8 4X1=4

(4 Papers)
e Optional Dissertation or project work in place of one Discipline Specific Elective

paper (6 credits) in 6" Semester

I11._Ability Enhancement Courses
1. Ability Enhancement Compulsory

(2 Papers of 2 credit each) 2X2=4 2 X 2=4 Environmental Science
English/MIL Communication
2. Ability Enhancement Elective (Skill Based)
(Minimum 2) 2X2=4 2X2=4
(2 Papers of 2 credit each)
Total credit 140 140
Institute should evolve a system/policy about ECA/ General

Interest/Hobby/Sports/NCC/NSS/related courses on its own.

* wherever there is a practical there will be no tutorial and vice-versa
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Course Structure (Chemistry-Major)

Details of courses under B.Sc. (Honours)

Course Theory+ PracticalCredits
I. Core Course Theory
(14 Papers) 14x4=56
Core Course Practical
(14 Papers) 14x2=28
Total:84
II. Elective
Course (8
Papers)
Discipline Specific Elective (DSE) Theory
(4 Papers) 4x4=16
Discipline Specific Elective (DSE) Practical
(4 Papers) 4x2=8
Generic Elective (GE)/ Interdisciplinary Theory
(4 Papers) 4x4=16
4x5=20
Generic Elective (GE) Practical/Tutorial*
(4 Papers) 4x2=8
4x1=4
Total:48

Optional Dissertation or project work in place of one Discipline Specific Elective
Paper. (6 credits) in 6th Semester

[ll. Ability Enhancement

Courses (4 Papers)
1. Ability Enhancement Compulsory
(2 Papers of 2 credits each)
Environmental Science

English/MIL Communication 2x2=4

2. Ability Enhancement Elective (Skill Based)

(2 Papers of 2 credits each)

(Minimum 2) 2x2=4
Total:08

Total credit : 140

* Wherever there is a practical there will be no tutorial and vice-versa
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SEMESTER COURSE OPTED COURSE NAME Credits
I AEC-| English Communications/
Compulsory Environmental Science 2
Core Course-I Inorganic Chemistry-| 4
Core Course-l Practical Inorganic Chemistry-I Lab 2
Core Course-ll Physical Chemistry-I 4
Core Course-ll Practical Physical Chemistry-I Lab 2
Generic Elective -1 GE-1 4/5
Generic Elective -1 Practical/Tutorial 2/1
Il AEC-II Environmental Science
Compulsory English Communications 2
Core Course-lll Organic Chemistry-I 4
Core Course-lll Practical Organic Chemistry-I Lab 2
Core Course-IV Physical Chemistry-II 4
Core Course-IV Practical Physical Chemistry-Il Lab 2
Generic Elective -2 GE-2 4/5
Generic Elective -2 Practical/Tutorial 2/1
1] Core Course-V Inorganic Chemistry-I| 4
Core Course-V Practical Inorganic Chemistry-Il Lab 2
Core Course-VI Organic Chemistry-I| 4
Core Course-VI Practical Organic Chemistry-Il Lab 2
Core Course-VII Physical Chemistry-Il| 4
Core Course-VIl Practical Physical Chemistry-Ill Lab 2
Skill Enhancement Course -1 SEC-1 2
Generic Elective -3 GE-3 4/5
Generic Elective -3 Practical/Tutorial 2/1
vV
Core Course-VIlI Inorganic Chemistry-Il| 4
Course-VIll Practical Inorganic Chemistry-Ill Lab 2
Core Course-IX Organic Chemistry-II| 4
Course-IX Practical Organic Chemistry-Ill Lab 2
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Core Course-X Physical Chemistry-IV 4
Course-X Practical Physical Chemistry-IV Lab 2
Skill Enhancement Course -2 SEC -2 2
Generic Elective -4 GE-4 4/5
Generic Elective -4 Practical 2/1
\Y Core Course-XI Organic Chemistry-IV 4
Core Course-XI Practical Organic Chemistry-1V Lab 2
Core Course-Xll Physical Chemistry-V 4
Core Course-Xll Practical Physical Chemistry-V Lab 2
Discipline Specific Elective -1 DSE-1 4
Discipline Specific Elective -1
Practical/Tutorial DSE-1 Lab 2
Discipline Specific Elective -2 DSE-2 4
Discipline Specific Elective- 2
Practical/Tutorial DSE-2 Lab 2
VI Core Course-Xlll Inorganic Chemistry-IV 4
Core Course-Xlll Practical Inorganic Chemistry-IV Lab 2
Core Course-XIV Organic Chemistry-V 4
Core Course-XIV PracticalOrganic Chemistry-V Lab 2
Discipline Specific Elective -3 DSE-3 Discipline 4
Specific Elective -3 Practical/Tutorial DSE-3 Lab
2
Discipline Specific Elective-4 DSE-4 Discipline 4
Specific Elective -4 Practical/Tutorial DSE-4 Lab
2
Total Credits 140
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Core Papers (C): (Credit: 06 each)

(4 Lectures/week for Theory and 4 Periods/week for practical)

1. Inorganic Chemistry I: Atomic Structure & Chemical Bonding (4 + 4)

2. Physical Chemistry I: States of Matter & lonic Equilibrium (4 + 4)

3. Organic Chemistry I: Basics and Hydrocarbons (4 + 4)

4. Physical Chemistry II: Chemical Thermodynamics and its Applications (4 +
4)

5. Inorganic Chemistry Il: s- and p-Block Elements (4 + 4)

6. Organic Chemistry Il: Oxygen Containing Functional Groups (4 + 4)

1. Physical Chemistry lll: Phase Equilibria and Electrochemical Cells (4 + 4)

8. Inorganic Chemistry lll: Coordination Chemistry (4 + 4)

9. Organic Chemistry IIl: Heterocyclic Chemistry (4 + 4)

10. Physical Chemistry IV: Conductance & Chemical Kinetics

(4 +4) 11. Organic Chemistry IV: Biomolecules (4 + 4)

12. Physical Chemistry V: Quantum Chemistry & Spectroscopy (4

+4) 13. Inorganic Chemistry IV: Organometallic Chemistry (4 + 4)

14. Organic Chemistry V: Spectroscopy (4 + 4)

Discipline Specific Elective Papers: (Credit: 06 each) (4 papers to be selected)- DSE 1-4

DSE 1: Any one of the following

1. NovelInorganic Solids (4) + Lab (4)

2. Inorganic Materials of Industrial Importance (4) + Lab (4)
DSE 2-4: Choose any three of the following

1. Applications of Computers in Chemistry (4) + Lab (4)
Analytical Methods in Chemistry (4) + Lab (4)
Molecular Modelling & Drug Design (4) + Lab (4) -
Polymer Chemistry (4) + Lab (4)
Research Methodology for Chemistry (5) + Tutorials (1)
Green Chemistry (4) + Lab (4)
Industrial Chemicals & Environment (4) + Lab (4)
Instrumental Methods of Analysis (4) + Lab (4)
Dissertation

© oo No O wWwN

Other Discipline (Four papers of any one discipline)- GE 1 to GE 4
Mathematics (5) + Tut (1)

Physics (4) + Lab (4)

Economics (5) + Tut (1)

Computer Science (4) + Lab (4)

Botany (4) + Lab (4)

AN
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Skill Enhancement Courses (02 to 04 papers) (Credit: 02 each)- SEC1 to SEC4
(Emphasis should be given to Hands on Exercises) (Hands on except for papers 3, 5
and 6)

IT Skills for Chemists

Basic Analytical Chemistry
Chemical Technology & Society
Chemoinformatics

Business Skills for Chemists
Intellectual Property Rights
Analytical Clinical Biochemistry
Green Methods in Chemistry
9. Pharmaceutical Chemistry

10. Chemistry of Cosmetics &
Perfumes 11. Pesticide

Chemistry

12. Fuel Chemistry

NS~ Nd =

Generic Elective Papers (GE) (Minor-Chemistry) (any four)
for other Departments/Disciplines: (Credit: 06 each)

1. Atomic Structure, Bonding, General Organic Chemistry & Aliphatic Hydrocarbons (4)

+ Lab (4)

2. Chemical Energetics, Equilibria & Functional Group Organic Chemistry-I (4) + Lab (4)

3. Solutions, Phase Equilibrium, Conductance, Electrochemistry & Functional Group

Organic Chemistry-II (4) + Lab (4)

4. Chemistry of s- and p-block elements, States of matter and Chemical Kinetics (4) + Lab
(4).

5. Chemistry of d-block elements, Quantum

Chemistry and Spectroscopy (4) + Lab (4)

6. Organometallics, Bioinorganic chemistry, Polynuclear hydrocarbons and

uv, IRSpectroscopy (4) + Lab (4)
7. Molecules of life (4) + Lab (4).

Discipline (Two Mathematics papers compulsory, two papers of
one other discipline may be selected)- GE 1 to GE
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B.Sc., HONOURS Chemistry Course Theory Papers

S.No | Semester | Paper Title of the Paper

1. I I Inorganic Chemistry

2. I I Physical Chemistry

3. I GE - 1 | Mathamatics / Botany

4. I AEC-1 | English Communications

5. ] Il Organic Chemistry

6. ] v Physical Chemistry

7. I GE-2 | Mathamatics / Botany

8. 1 AEC-2 | English Communications

9 Il \% Inorganic chemistry

10 Il Vi Organic Chemistry

11 Il VII Physical Chemistry

12 Il GE-3 | Mathamatics / Botany

13 i SEC-1 | Skill enhancement course — 1

14 v VIIl | Inorganic chemistry

15 v IX Organic Chemistry

16 v X Physical Chemistry

17 v GE-4 | Mathamatics / Botany

18 v SEC-2 | Skill enhancement course — 2

19 XI Organic Chemistry

20 Xl Physical Chemistry

21 DSE — | Inorganic materials of Industrial importance

22 \% DSlE — | Analytical Methods in Chemistry

23 VI X?II Inorganic Chemistry

24 VI XIV | Organic Chemistry

25 Vi DSE-3 | Polymer Chemistry

26 VI DSE-4 | Industrial Chemicals and Environment
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CORE COURSE (HONOURS IN CHEMISTRY)

SEMESTER |

CHEMISTRY - IA: INORGANIC CHEMISTRY- |
(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

Atomic Structure:

Recapitulation of Bohr’s theory, its limitations and atomic spectrum of hydrogen atom.
Wave mechanics: de Broglie equation, Heisenberg’s Uncertainty Principle and its
significance.

Schrédinger’s wave equation, significance of { and 2. Quantum numbers and their
significance. Normalized and orthogonal wave functions. Sign of wave functions. Radial and
angular wave functions for hydrogen atom. Radial and angular distribution curves. Shapes of
s, p, d and f orbitals.

Pauli’s Exclusion Principle, Hund’s rule of maximum multiplicity, aufbau principle and its
limitations.

(14 Lectures)
Periodicity of Elements:

Brief discussion of the following properties of the elements, with reference to s & p-block
and the trends shown:
(a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective
nuclear charge in periodic table.

(b) Atomic and ionic radii
(c) lonization enthalpy, Successive ionization enthalpies and factors affecting ionization
enthalpy and

trends in groups and periods.
(d) Electron gain enthalpy and trends in groups and periods.
(e) Electronegativity, Pauling’s/ Allred Rochow’s scales. Variation of electronegativity with
bond

order, partial charge, hybridization, group electronegativity.
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(16 Lectures)
Chemical Bonding:

(i) lonic bond: General characteristics, types of ions, size effects, radius ratio rule and
its limitations. Packing of ions in crystals. Born-Haber cycle and its application,

Solvation energy.

(i) Covalent bond: Lewis structure, Valence Bond theory (Heitler-London approach).
Energetics of hybridization, equivalent and non-equivalent hybrid orbitals. Bent’s
rule,

Resonance and resonance energy, Molecular orbital theory. Molecular orbital diagrams
of diatomic and simple polyatomic molecules N3, O3, C3, B2, F2, CO, NO, and their ions; HCI
(idea of s-p mixing and orbital interaction to be given). Formal charge, Valence shell electron
pair repulsion theory (VSEPR), shapes of the following simple molecules and ions containing
lone pairs and bond pairs of electrons: H,0, NHs, PCls, PCls, SFe, CIFs, |37, BrF2*, PCls -, ICly
ICls”and SO4%".

Multiple bonding (C and it bond approach) and bond lengths. Covalent character in ionic
compounds, polarizing power and polarizability. Fajan’s rules and consequences of
polarization. lonic character in covalent compounds: Bond moment and dipole moment.
Percentage ionic character from dipole moment and electronegativity difference.

(iii) Metallic Bond: Qualitative idea of valence bond and band theories. Semiconductors

and insulators, defects in solids.

(iv)  Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole
interactions, induced dipole interaction. Hydrogen bonding (theories of hydrogen
bonding, valence bond treatment). Effects of weak chemical forces, melting and
boiling points, solubility, energetics of dissolution process.

(30 Lectures)

Reference Books:

e Lee, J.D. Concise Inorganic Chemistry, Pearson Education 2010

e Huheey, J.E., Keiter, E.A., Keiter, R. L., Medhi, O.K. Inorganic Chemistry, Principles
of  Structure and Reactivity, Pearson Education 2006.

e Douglas, B.E. and Mc Daniel, D.H., Concepts & Models of Inorganic Chemistry,
Oxford, 1970

e Shriver, D.D. & P. Atkins, Inorganic Chemistry 2 nd Ed., Oxford University Press,
1994.

¢ Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962.
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1 B.SC.(HONOURS) CHEMISTRY Il SEMESTER

BLUE PRINT FROM 2019-20 ONWARDS

PAPER-IA: INORGANIC CHEMISTRY-I

Sl. Chapter Essay Short Answer Very Short
NO. Question Question (4 M) | Answer
(7M) Under standing | Question (2 M)
knowledge skill /
Application
1. UNIT-I: ATOMIC STRUCTURE 02 02 01
2. UNIT-II: PERIODICITY OF ELEMENTS 02 02 -
3. UNIT-1Il: CHEMICAL BONDING -I 02 02 01
4. UNIT-IV: CHEMICAL BONDING -II 02 02 01
Total no.of Questions 08 08 03
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I B.Sc. CHEMISTRY (Hons) SEMESTER -I

MODEL QUESTION PAPER FROM 2019-20 ONWARDS
PAPER-IA: INORGANIC CHEMISTRY-I

TIME:2 % Hrs MARKS: 50 M

PART -A

Answer ALL the Questions (4x7 = 28 M)

1. Derive Schrodinger’s wave equation. Explain significance of ¢ and { 27?
(OR)

2. What are the postulates of Bohr’s theory? Discuss the importance of this model to
Explain atomic spectrum of hydrogen atom?

3. How do the following properties change in group and period? Explain with example

1.lonization energy 2. Electron gain enthalpy 3. Atomic radius
(OR)

4. DefinelE1 and IE2. Why is IE2 > |[E1for a given atom? Discuss factors that affect
ionization potential of an element.

5. What is lattice energy? Write about Born-Haber cycle. Calculate lattice energy of
NaCl crystal from the following data by the use of born Haber cycle.

Sublimation energy (S) = 10 8.7 kj mol

Dissociation energy for Cl; = 22.59 kj mol

lonization energy of Na (g) = 489.5 kj mol

Electron affinity for Cl (g) = - 351.4 kj mol

Heat of formation of NaCl (AH¢) = - 414.2 kj mol
(OR)

6. How do you explain the geometry of the molecules CH4, PCls on the basis of valence
bond theory?

7. What is LCAO method? Explain the molecular orbital diagrams of molecules a) O; b)
N». Calculate the respective bond order. Write magnetic nature of N; and O;
molecules?

(OR)

8. What is polarizing power and polarizability? State Fajan’s rules and write

applications of Fajan’s rules?

PART-B

Answer any FOUR Questions (4x4= 16 M)
9. Describe different types of defects in crystals.
10. Write a note about photoelectric effect.
11. Explain Slater rules?
12. Explain structure of NH3 on VSEPR?
13. Write rules for writing Lewis’s structure?
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14.
15.
16.

17.
18.
19.

Write Quantum Numbers and their significance.
Mention factors affecting lonization enthalpy.
What are semiconductors and insulators? Give one example for each.

PART - C
Answer ALL Questions (3x2=6 M)
What is Compton affect?

What is solvation energy?
Differentiate Polarizing power and Polarizability.
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B.Sc. FIRST YEAR CHEMISTRY(HONOURS), | SEMESTER
PRACTICAL COURSE FROM 2019-20 ONWARDS
PAPER-IA: INORGANIC CHEMISTRY-I
PRACTICAL PAPER-I
ANALYSIS OF MIXTURE SALT

Time: 45 Hours (3 Hrs/Wk)

SYLLABUS FOR QUALITATIVE INORGANIC ANALYSIS

Analysis of mixture salt containing two anions and cations (From two different
groups) from the following:

Anions: Carbonate, Sulphate, Chloride, Bromide, Acetate, Nitrate, Borate,
Phosphate, oxalate, Tartrate.
Cations: Lead, Copper, Iron, Aluminium, Zinc, Manganese, Nickel, Calcium,

Strontium, Barium, Potassium and Ammonium.

SCHEME OF VALUATION

Time: 3 Hours Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks

2) Practical: 40 Marks

Systematic Procedure Should Be Adopted:

Breakup of marks:

Part-A: Preliminary Tests

1. Colour and Appearance 2

2. Solubility 2

3. Flame Test 2

4. Action of Heat 2
Part-B: Test for Each Anion - 4

Two Anions- 2x4=8
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Breakup of 4 Marks For Each Anion

Dry Test with Acids - 2

Conformation Test with Extract - 2

Carbonate Extract Preparation 2
Elimination of Interfering Anion 3
Part-C: Test for Each Cation - 5

Two Cations 2x5=10

Breakup of 5 Marks For Each Cation

Identification of Correct Group

In Separation - 1
Colour of the Precipitate - 1
Group Separation - 1

Conformation Test in The Group- 2
For Ammonium Cation:
Dry Test with Sodium Hydroxide- 2

Conformation Test with Nesslers Reagent - 3

Part-D: Report - 4
For Two Cations - 2
For Two Anions — 2
Viva-voce - 5
TOTAL MARKS: 50 M
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CHEMISTRY - IB: PHYSICAL CHEMISTRY-I
(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

Gaseous state: Kinetic molecular model of a gas: postulates and derivation of the kinetic
gas equation; collision frequency; collision diameter; mean free path. Maxwell distribution
and its use in evaluating molecular velocities (average, root mean square and most
probable) and average kinetic energy, law of equipartition of energy, degrees of freedom.
Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor, Z, and
its variation with pressure and temperature for different gases. Causes of deviation from
ideal behaviour. Van der Waals equation of state, its derivation, calculation of Boyle
temperature. Isotherms of real gases and their comparison with van der Waals isotherms,
critical state, relation between critical constants and van der Waals constants, law of

corresponding states.

(18 Lectures)
Liquid state: Qualitative treatment of the structure of the liquid state; physical properties

of liquids; vapour pressure, surface tension and coefficient of viscosity, and their
determination. Effect of addition 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.

(6 Lectures)
Solid state: 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 diffraction, Bragg’s law, a simple account of rotating crystal method
and powder pattern method. Analysis of powder diffraction patterns of NaCl, CsCl and KCI.

(16 Lectures)

lonic equilibria: Strong, moderate and weak electrolytes, degree of ionization, factors

affecting degree of ionization, ionization constant and ionic product of water. lonization of

weak acids and bases, pH scale, common ion effect; Buffer solutions; derivation of
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Henderson equation and its applications. Solubility and solubility product of sparingly
soluble salts — applications of solubility product principle. Qualitative treatment of acid —
base titration curves (calculation of pH at various stages). Theory of acid— base indicators;
selection of indicators and their limitations.

(20 Lectures)

Reference Books:

e Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry Ed., Oxford University Press 13
(2006).

¢ Ball, D. W. Physical Chemistry Thomson Press, India (2007).

e Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004).

* Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009).
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1 B.SC.(HONOURS) CHEMISTRY | SEMESTER

BLUE PRINT FROM 2019-20 ONWARDS

PAPER-IB: PHYSICAL CHEMISTRY-I

Sl. Chapter Essay Short Answer Very Short
NO. Question Question (4 M) | Answer
(7M) Under standing | Question (2 M)
knowledge skill /
Application
1. UNIT-I: GASEOUS STATE 02 02 01
2. UNIT-II: LIQUID STATE 02 02 -
3. UNIT-III: SOLID STATE 02 02 01
4, UNIT-IV: IONIC EQUILIBRIA 02 02 01
Total no.of Questions 08 08 03
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I B.SC. CHEMISTRY (HONOURS) SEMESTER - |
MODEL QUESTION PAPER FOR PAPER-IB
(PHYSICAL CHEMISTRY-1)

PART-A

Time: 2 % Hrs Marks: 50 Marks

Answer ALL Questions (4X7=28M)

1. Write the postulates and derivation of Kinetic Theory of Gases.
(OR)
Explain the relation between Critical constants and Vander Waals constants.

w N

. Explain the determination and Temperature variation of Viscosity of Liquids.

(OR)
4. What is Surface Tension? Mention any one method for the determination of Surface
Tension of Liquids.

Ul

. a) Write about Miller Indices.
b) Determine the Miller Indices for a Plane when the intercepts along the axes are 2a, 3b
and 2c.
(OR)
. Write a simple account of Rotating Crystal Method and Powder Pattern Method.

N O

. What is degree of ionization? Explain the factors affecting the degree of ionization.
(OR)
8. What is acid-base indicators? Explain any one theory of acid-base indicators.

PART-B

Answer any Four Questions (4X4=16M)

9. Write about Mean Free Path.

10. Derive law of corresponding states.

11. Explain cleansing action of detergents.

12. Write about any two symmetry elements.

13. Derive Bragg’s equation.

14. What is common ion effect? Give one example.
15. Mention any two applications of solubility product.

16. Explain types of salt hydrolysis.
PART-C

Answer ALL Questions (3X2=6M)

17 What is compressibility Factor?
18 What are Bravais lattices?
19 What is Buffer solution? Give one example.
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Practical — I B PHYSICAL CHEMISTRY-I LAB: 45 hrs (3h/w

1. Surface tension measurements using stalagmometer.
a. Determine the surface tension by
(i) drop number
(i) drop weight method.
b. Study the variation of surface tension with different concentration of
detergent
solutions. Determine CMC.

2. Viscosity measurement using Ostwald’s viscometer.

a. Determination of co-efficient of viscosity of an unknown aqueous solution.

b. Study the variation of co-efficient of viscosity with different concentration
of Poly

Vinyl Alcohol (PVA) and determine molar of PVA.
c. Study the variation of viscosity with different concentration of sugar
solutions.

Reference Books:

e Atkins, P.W. & Paula, J.de Atkins Physical chemistry Ed., Oxford University Press 13

(2006)
e Ball, D. W. Physical chemistry Thomson Press, India (2007).
e Castellan, G. W. Physical Chemistry 4™ Ed. Narosa (2004).
e Mortimer, R. G. Physical Chemistry 3" Ed. Elsevier: NOIDA, UP (2009).

)
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1 B.Sc. CHEMISTRY (HONOURS) COURSE
SCHEME OF VALUATION FOR PRACTICALS
SEMESTER-I  PARACTICAL-IB
PHYSICAL CHEMISTRY PRACTICALS-I

SCHEME OF VALUATION:

For Record - 10 Marks
For Viva-voce - 5 Marks

For Practical - 35 Marks

Splitting of Practical Marks:

i) Procedure in first 10 min.: 5 Marks
ii) Formula with units: 5 Marks

iii)  Neattabulation & correct calculation: 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks

Error > 15 %: 10 Marks (Minimum Marks)
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FIRST YEAR
SEMESTER-II




SEMESTER Il

CHEMISTRY - IIA: ORGANIC CHEMISTRY |
(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

Recapitulation of basics of Organic Chemistry

Hybridization, Shapes of molecules

Electronic Displacements: Inductive, electromeric, resonance and mesomeric effects,
hyperconjugation Dipole moment; Hydrogen bonding (Applications to be discussed with
relevant topics)

Homolytic and Heterolytic fission with suitable examples. Curly arrow rules, formal charges;
Electrophiles and Nucleophiles; Types, shape and relative stability of Carbocations,
Carbanions, Free radicals and Carbenes. Introduction to types of organic reactions: Addition,
Elimination and Substitution reactions.

(6 Lectures)
Stereochemistry:

Fischer,Newmann and Sawhorse Projection formulae and their interconversions;
Geometrical isomerism: cis—trans , syn-anti and E/Z notations with C.I.P rules.
Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers,
Molecules with two or more chiral-centres, Distereoisomers, meso structures, Racemic
mixture and their resolution. Relative and absolute configuration: D/L and R/S designations.
(18 Lectures)
Chemistry of Aliphatic Hydrocarbons
A. Carbon-Carbon sigma bonds
General methods of preparation, physical and chemical properties of alkanes: Wurtz
Reaction, Wurtz-Fittig Reactions, Free radical substitutions: Halogenation -relative
reactivity and selectivity.

B. Carbon-Carbon pi bonds:
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General methods of preparation, physical and chemical properties of alkenes and
alkynes, Mechanism of E1, E2, Elcb reactions. Saytzeff and Hofmann eliminations.
Electrophilic additions their mechanisms (Markownikoff/ Anti Markownikoff
addition), mechanism of oxymercuration-demercuration, hydroboration- oxidation,
ozonolysis, reduction (catalytic and chemical), syn and anti-hydroxylation(oxidation).
1,2-and 1,4-addition reactions in conjugated dienes and Diels-Alder reaction; Allylic
and benzylic bromination and mechanism, e.g. propene, 1-butene, toluene, ethyl
benzene. Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration
to form carbonyl compounds, Alkylation of terminal alkynes.
Cycloalkanes and Conformational Analysis
Conformational analysis of alkanes: Relative stability and Energy diagrams. Types of
cycloalkanes and their relative stability, Baeyer strain theory: Chair, Boat and Twist
boat forms of cyclohexane with energy diagrams; Relative stability of mono
substituted cycloalkanes.
(24 Lectures)

Aromatic Hydrocarbons Aromaticity:
Hickel’s rule, aromatic character of arenes, cyclic carbocations/carbanions and
heterocyclic compounds with suitable examples. Electrophilic aromatic substitution:
halogenation, nitration, sulphonation and Friedel-Craft’s alkylation/acylation with
their mechanism. Directing effects of the groups.

(12 Lectures)
Reference Books:

e Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).
e Finar, . L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd.
(Pearson
Education).
e Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry
of Natural Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
e Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds; Wiley: London,
1994.
e Kalsi, P. S. Stereochemistry Conformation and Mechanism; New Age International,
2005.
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1 B.SC.(HONOURS) CHEMISTRY Il SEMESTER

BLUE PRINT FROM 2019-20 ONWARDS

PAPER-IIA: ORGANIC CHEMISTRY- |

Sl. Chapter Essay Short Answer Very Short
NO. Question Question (4 M) | Answer
(7M) Under standing | Question (2 M)
knowledge skill /
Application
1. UNIT-I: BASICS OF ORGANIC 02 02 -
CHEMISTRY & SATURATED
HYDROCARBONS
2. UNIT-1l: CHEMISTRY OF 02 02 01
UNSATURATED HYDROCARBONS
3. UNIT-1ll: STEREO CHEMISTRY 02 02 01
4. UNIT-IV: CHEMISTRY OF ACYCLIC AND 02 02 01
AROMATIC HYDROCARBONS
Total no of Questions 08 08 03
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u

9.

10.
11.

12.
13.
14.

1 B.SC.(HONOURS) CHEMISTRY Il SEMESTER

MODEL QUESTION PAPER FROM 2019-20 ONWARDS
PAPER-IIA: ORGANIC CHEMISTRY-I

SECTION -A
Time: 2% hrs Marks: 50 M
Answer ALL Questions (4X7=28M)
Describe different types of organic reactions with suitable examples.
(OR)
What is Inductive effect? How it explains the acidity of different carboxylic acids and
basicity of amines.
Describe different types of Elimination reactions (E1, E2, Elcb) with mechanism.
(OR)
a) Write the classification of Dienes. Write a note on 1,2 and 1,4 addition reaction in
conjugated Dienes.
b) Diels — Alder reaction.
Explain Geometrical and Optical Isomerism.
(OR)
Explain Racemic mixture and Resolution.
Write any two methods of preparation of Cycloalkanes and explain Bayer’s strain
theory.
(OR)
Explain the mechanism of th3e following reactions in Benzene ring.
a) Nitration b) Friedel-crafts alkylation c) Friedel-crafts acylation
SECTION-B
Answer any FOUR questions. (4x4 =16 M)
What if hyper conjugation? Give one application.
Write wurtz and wurtz-fittig reactions
Write the reactions of alkenes with the following reagents: a) HBr b) HBr in
presence of peroxide.
Write about Hydroboration and Ozonolysis.
What are Enantiomers and Diastereomers? Give examples.

Write relative and absolute configuration.
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15.

16.

17.
18.
19.

Write about conformational analysis of cycloalkane and draw the energy diagram

of cyclohexene.

What is Aromaticity? Write the aromatic character of Arenes with suitable
examples.
SECTION-C
Answer ALL questions. (3x2 = 6M)

Define Carbenes. Give one example.
Explain acidity of Acetylenic Hydrogen.

Define ortho and para directing groups with suitable examples
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I B.Sc. CHEMISTRY(HONOURS),
Il SEMESTER PRACTICAL COURSE SYLLABUS FROM 2019-20 ONWARDS

PRACTICAL PAPER — IIA (ORGANIC CHEMISTRY-I)

60Hrs.(3H/ W)

I Organic Qualitative Analysis:

i) Identification of an organic compound through the functional
group analysis, determination of melting point/ boiling point

and preparation of suitable derivatives.

Carboxylic acids, Phenols, Aldehydes, Ketones, Aromatic

Primary Amines, Amides and Simple sugars.
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I B.Sc. CHEMISTRY(HONOURS), Il SEMESTER
LABORATORY COURSE — IIA: ORGANIC CHEMISTRY — 1|

SCHEME OF VALUATION

Total — 50 Marks
Record — 10 Marks Practical — 40 Marks

Break up of Practical — 1 (40 Marks)

Identification of function group of an organic compound (Systematic procedure should be

adopted).
% Colour - 1 Marks
% Physical State - 1 Marks
% Odour - 1 Marks
s MP/BP - 2 Marks
¢ Ignition Test - 2 Marks
% Litmus Test - 2 Marks
¢ Solubility & Classification basing - 5 Marks

on solubility data
¢ Detection of extra elements - 4 Marks
(2 Marks for extract)
+* Unsaturation Test (with bromine water - 4 Marks

and Bayer’s Test)

¢ ldentification of functional group - 5 Marks
¢ Confirmatory test for function group (1test) - 5 Marks
¢ Anyone derivative of the organic compound - 4 Marks (1 x 4)
Report - 4 Marks
Total Marks - 40 Marks
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SYLLABUS FOR B.Sc., FIRST YEAR CHEMISTRY (HONOURS)
FROM 2019-20 ONWARDS

PAPER-1IB  PHYSICAL CHEMISTRY -1l  SEMESTER-II

COURSE CODE : CHH102 60HRS(4Hrs/W)
Unit— Il

PHASE EQUILIBRIA:

Concept of phases, components and degree of freedom, derivation of Gibbs Phase Rule for
Non- reactive and reactive systems; Clausius —Clapeyron equation and its applications to
solid-liquid, liquid — vapour and solid — vapour equilibria, phase diagram for one component
systems with applications.
Phase diagram for systems of solid — liquid equilibria involving eutectic, congruent and
incongruent melting points, solid solutions.

(16 lectures)
UNIT - 11
CHEMICAL KINETICS

Order and molecularity of a reaction, rate laws in terms of the advancement of a
reaction, differential and integrated form of rate expressions up to second order reactions,
experimental methods of the determination of rate laws, kinetics of complex reactions
(integrated rate expressions up to first order only): (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 reaction rates.

(18 Lectures)

UNIT -1l

SURFACE CHEMISTRY

Adsorption: Physical adsorption, chemisorption, adsorption isotherms, Nature of adsorbed

state.
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CATALYSIS: Types of catalyst, specificity and selectivity, mechanisms of catalyzed reactions

at solid surfaces. Enzyme catalysis. Michaelis — Menten mechanism, acid-base catalysis.
(12 lectures)

UNIT -1V

VOLUMETRIC ANALYSIS

Definition: Titrimetry, Volumetric titrimetry, Gravimetric titrimetry,The equivalence point
and End point.

Classification of Volumetric methods.

Principles — Acid — base titration — Redox titrations — Complexometric titrations —
Precipitation titrations —Non aqueous solutions (Introduction only)

Types of Errors: Accuracy and Precision, Absolute and relative uncertainty, Gaussian
distribution, mean and standard deviation, confidence intervals, significant figures.

(14 Lectures)
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BLUE PRINT

FROM 2019-20 ONWARDS

PAPER-IIB PHYSICAL CHEMISTRY —1I SEMESTER-II
Essay questions Short answer Very short answer
S.No. Chapter (7 M) question(4M) questions(2M)
Knowledge/ skill Understanding Applications
1 Unit-l: Phase Equilibria 02 02 -
2 Unit-ll: Chemical Kinetics 02 02 01
3 Unit-lll: Surface Chemistry & 02 02 01
Catalysis
4 Unit-IV: Volumetrical Analysis 02 02 01
Total number of questions 08 08 03
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B.Sc., FIRST YEAR CHEMISTRY (HONOURS) SEMESTER-II

MODEL QUESTION PAPER FOR PAPER-IIB

(wef 2019-20 onwards)
PAPER-IIB - PHYSICAL CHEMISTRY - Il

Time: 2% hrs Marks: 50 M
PART-A
Answer ALL Questions (4X7=28M)

1. Derive the Clausius-Clapeyron equation and write the one application of liquid-
vapour.
(OR)
2. What is incongruent melting point? Explain the system of solid-liquid (NaCl-H)
equilibria along with phase diagram.
3. What is rate of reaction? Derive the equation of second order reaction having
same type of reactants.
(OR)
4. Write about simple collision theory of gaseous reactions.
5. What is adsorption isotherms? And derive the Langmuir adsorption isotherm.
(OR)
6. Derive the Michaelis-Menten equation.
7. Explain different types of Errors.
(OR)
8. Define complexometric titration and explain the method of complexometric

titration by giving one’s example.

Answer any FOUR Questions (4x4=16 M)
9. Define congruent and incongruent melting point.
10. Derivation of Gibb’s phase rule for reacting system.
11. Derive the equation of zero order reaction.
12. Derivation of Arrhenius equation.
13. Derive the equation of Freundlich Adsorption isotherm.

14. What is selectivity and specificity catalyst with one example each.
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15. Explain Accuracy and Precision
16. Derive the Gaussian distribution law.
PART-C
Answer ALL Questions 3X2=6M
17. Write the effect of temperature on rate of reaction.
18. What is adsorption, adsorbate and adsorbent?

19. What is Redox titration and give one example.
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1 B.Sc. CHEMISTRY (HONOURS) Il SEMESTER
COURSE PRACTICAL PAPER —IIB FROM 2019-20

ONWARDS LABORATORY COURSE —11B

SYLLABUS FOR PHYSICAL CHEMISTRY PRACTICAL -1I:

QUANTITATIVE ANALYSIS

60 Hrs (3Hrs/W)

1) Estimation of Acetic acid in Vinegar sample using standard HCI
solution

2) Estimation of Fe(ll) using KMno4 with Oxalic acid As primary
standard.

3) Estimation of Fe(ll) using K,Cr,05.

4) Estimation of Ca using EDTA.

5) Estimation of Mg using EDTA.

6) Determination of hardness of water.

7) Nickel dimethyl glyoxime — Gravimetric Analysis

Reference Books:

e Vogel, A.l. A Textbook of Quantitative Inorganic Analysis, ELBS.
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1 B.Sc. CHEMISTRY (HONOURS) Il SEMESTER LABORATORY COURSE
PRACTICAL PAPER —I1IB FROM 2019-20 ONWARDS

PRACTICAL -11B: QUANTITATIVE ANALYSIS

SCHEME OF VALUATION

Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks
Splitting of Practical Marks:
i) Procedure in 10 min : 5 Marks
ii) Formula with units : 5 Marks
iii) Neat tabulation : 5 Marks
iv) Correct calculation : 5 Marks

Error< 10 % 20 Marks

Error 10-15 % 15 Marks

Error> 15 % 10 Marks (Minimum Marks)

Total Marks - 50M
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SECOND YEAR
SEMESTER-III




SEMESTER-III

CHEMISTRY — llIA: INORGANIC CHEMISTRY Ii

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures
UNIT-I: GENERAL PRINCIPLES OF METALLURGY & s BLOCK ELEMENTS:

Chief modes of occurrence of metals based on standard electrode potentials.

Ellingham diagrams for reduction of metal oxides using carbon and carbon

monoxide as reducing agent.

Electrolytic Reduction, Hydrometallurgy with reference to cyanide process for silver

and gold. Methods of purification of metals: Electrolytic process, van Arkel-de Boer

process and Mond’s process, Zone refining.

Chemistry of s Block Elements:

i) General characteristics: melting point, flame colour, reducing nature,
diagonal relationships and anomalous behaviour of first member of each
group.

ii) Reactions of alkali and alkaline earth metals with oxygen, hydrogen, nitrogen and

water

(15 Lectures)
UNIT-1l: REACTIONS OF ALKALI AND ALKALINE EARTH METALS
(i) Common features such as ease of formation, thermal stability and solubility

of the following alkali and alkaline earth metal compounds: hydrides,
oxides, peroxides, superoxides, carbonates, nitrates, sulphates.
ii) Complex formation tendency of s-block elements; structure of the following
complexes: crown ethers and cryptates of Group [; basic beryllium acetate,
beryllium nitrate, EDTA complexes of calcium and magnesium.
iii) Solutions of alkali metals in liquid ammonia and their properties.
(15 Lectures)
UNIT-lll: CHEMISTRY OF P BLOCK ELEMENTS
Electronic configuration, atomic and ionic size, metallic/non-metallic character, melting

point, ionization enthalpy, electron gain enthalpy, electronegativity, Allotropy of C, P, S;
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inert pair effect, diagonal relationship between B and Si and anomalous behaviour of first
member of each group.
Acidic/Basic Nature, Stability, lonic/Covalent Nature, Oxidation/Reduction, Hydrolysis,
Action of Heat of the following:
¢ Hydrides: hydrides of Group 13 (only diborane), Group 14, Group 15 (EH3 where E=N, P,
As, Sb, Bi), Group 16 and Group 17.
* Oxides: oxides of phosphorus, sulphur and chlorine
* Oxoacids: oxoacids of phosphorus and chlorine; peroxoacids of sulphur
* Halides: halides of silicon and phosphorus

(15 Lectures)
UNIT-IV: PREPARATION, PROPERTIES, STRUCTURE AND USES OF THE FOLLOWING
COMPOUNDS:
e Borazine
¢ Silicates, silicones,
* Phosphonitrilic halides {{PNCl2)n where n = 3 and 4}
e Interhalogen and pseudohalogen compounds
e Clathrate compounds of noble gases, xenon fluorides (MO treatment of XeF,).

(15 Lectures)

Reference Books:

1. Lee, J.D. Concise Inorganic Chemistry, Pearson Education 2010
2. Douglas, B.E., Mc. Daniel, D.H. & Alexander, J.J: Concepts & Models of Inorganic
Chemistry 3 rd

Ed., John Wiley Sons, N.Y. 1994.
3. Greenwood, N.N. & Earnshaw: Chemistry of the Elements, Butterworth- Heinemann.
1997
4. Cotton, F.A. & Wilkinson, G: Advanced Inorganic Chemistry, Wiley, VCH, 1999.
5. Miessler, G. L. & Donald, A. Tarr: Inorganic Chemistry 3 rd Ed.(adapted), Pearson, 2009
6. Shriver, D.F., Atkins P.W and Langford, C.H: Inorganic Chemistry 2 nd Ed., Oxford
University

Press, 1994
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BLUE PRINT
FROM 2019-20 ONWARDS
PAPER-IIA  INORGANIC CHEMISTRY -1l  SEMESTER-lII
S.No. Chapter Essay questions | Short answer Very short

question(4M) answer
(7 M) .
) questions(2M)
Understanding
Knowledge/

Applications
skill PP

1 Unit-I: General Principles 02 02 01
of Metallurgy & s Block
Elements

2 Unit-ll: Reactions of Alkali 02 02 01
and Alkaline Earth Metals

3 Unit-lll: Chemistry of p- 02 02 01
Block Elements

Total number of questions 08 08 03

4 Unit-1V: Preparation, 02 02 -
Properties, Structure and
Uses
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR Ill SEMESTER,
MODEL PAPER FOR PAPER — IIIA INORGANIC CHEMISTRY-II

(With effect from 2020-21)
TIME: 2% Hrs MARKS: 50 M
PART-A
Answer ALL the following questions (4X7=28M)

1) What are the methods for purification of metals and explain?
(OR)
2. Write the reaction of alkali and alkali earth metals with Oxygen, Hydrogen,
Nitrogen and Water?
3. Write the thermal stability and solubility of the following alkali and alkali earth
metal compounds in (a) oxides (b) peroxides (c) carbonates (d) sulphates
(OR)
4. Solutions of alkali metals in liquid ammonia and their properties?
5. Explain following terms:
1. Atomic Size or lonic Size
2. lonization Enthalpy
3. Electron Gain Enthalpy
4. Electro Negativity
6. Explain in detail about Diborane?
(OR)
7. Write the preparation, properties, structure and use of Borazine?
(OR)

8. Write about Inter halogen and Pseudo halogen compounds?
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PART-B

Answer any FOUR questions (4X4=16M)

9. What is hydrometallurgy with reference to cyanide process for silver and gold?

10. Write about general characteristics of s-block elements?

11. Explain EDTA complex formation tendency of s-block elements?

12. What is diagonal relationship between B and Si and explain anomalous behaviour
of first member of each group?

13. Explain the allotropy of carbon?

14. Write the oxidation and reduction properties of Phosphorous?

15. Write the preparation and properties of Silicones

16. Draw the structure of Xenon Fluoride (XeF;) and write its uses?

Answer ALL the questions (3X2=6M)

17. Define metallurgy?
18. What is inert pair effect?

19. What are Nobel gases? And in which group they are present in the periodic table?
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR Ill SEMESTER,
PAPER-IIIA SYLLABUS FOR INORGANIC PRACTICALS LAB-II

(with effect from 2020-21)

(A) lodo / lodimetric Titrations

(i) Estimation of Cu(ll) and K2Cr,07 using sodium thiosulphate solution
(lodometrically).

(i) Estimation of antimony in tartar-emetic iodimetrically

(B) Complexometric titrations using disodium salt of EDTA

(i) Estimation of Mg?*, Zn?*

(ii) Estimation of Ca?* by substitution method

(C) Inorganic preparations

(i) Cuprous Chloride, Cu,Cl,
(i) Manganese (lll) phosphate, MnPQ4.H,0
(iii) Aluminium potassium sulphate KAI(SO4),.12H,0 (Potash alum) or Chrome alum.

Reference Books:

Vogel, A.l. A Textbook of Quantitative Inorganic Analysis, ELBS. 1978 Marr, G. and

Rockett, R.W. Practical Inorganic Chemistry, Van Nostrand Reinhold. 1972
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR Ill SEMESTER,
SCHEME OF VALUATION FOR PAPER-IIIA

INORGANIC PRACTICALS LAB-II

(With effect from 2020-21)
Max Marks: 50M Time: 3 Hours
1. for Practical - 40 Marks
2. for Record - 10 Marks

Break Up of Marks for Practicals:
® Procedure (in first 10 minutes) 10 Marks
e Break up of marks for Procedure:
a. Principle with equation and no. of moles 5 Marks
b. Procedure with a brief explanation of 3 stages of

analysis mentioning the solutions taken in burette

& Pipette, indicator used and end point. 5 Marks
J Preparation of Standard solution 4 Marks
e Standardization of intermediate Solution 4 Marks
e For tabulation of readings in 2 neat tabular forms 5 Marks
e Calculations 4 Marks
* Viva 5 Marks
* For the result < 1% error 8 Marks

Note: If the student does the experiment correctly and reports the volumes
perfectly and may fail to arrive at correct answer by doing wrong calculation, 5
marks shall be deducted for wrong calculations.

2. Percentage of error shall be calculated on the weights actually reported but not
on the volumes.

3. The scheme is expected to follow scrupulously.

4. The examiner is instructed to maintain worksheet in which he shall record the
volumes, concentrations, weights the student is expected to report and actually
reported and the percentage of error. This work sheet is maintained batch wise and

shall be enclosed with answer scripts batch wise.
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR Ill SEMESTER
CHEMISTRY — 1lIB: ORGANIC CHEMISTRY Il

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures
UNIT-I: CHEMISTRY OF HALOGENATED HYDROCARBONS

Alkyl Halides: Methods of preparation and properties, nucleophilic substitution
reactions —SN1, SN2 and SNi mechanisms with stereo chemical aspects and effect
of solvent etc.; nucleophilic substitution vs. elimination.

Aryl Halides: Preparation (including preparation from diazonium salts) and
properties, nucleophilic aromatic substitution; SNAr, Benzyne mechanism. Relative
reactivity of alkyl, allyl, benzyl, vinyl and aryl halides towards nucleophilic
substitution reactions.

Organometallic compounds of Mg (Grignard reagent) — Use in synthesis of organic
compounds.

(16 Lectures)

UNIT-1l: ALCOHOLS, PHENOLS, ETHERS AND EPOXIDES
Alcohols: preparation, properties and relative reactivity of 1°, 2°, 3° alcohols,
Bouvaelt- Blanc Reduction; Oxidation of diols by periodic acid and lead tetra
acetate, Pinacol-Pinacolone rearrangement;
Phenols: Preparation and properties; Acidity and factors effecting it, Ring
substitution reactions, Reimer—Tiemann and Kolbe’s—Schmidt Reactions, Fries and
Claisen rearrangements with mechanism;
Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides
with alcohols, ammonia derivatives and LiAlH4.

(16 Lectures)
UNIT-1ll: CARBONYL COMPOUNDS

Structure, Reactivity, Preparation and Properties; Nucleophilic additions,

Nucleophilic addition-elimination reactions with ammonia derivatives with
mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel

condensation, Claisen-Schmidt, Perkin, Cannizzaro and Wittig reaction, Beckmann
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and Benzil Benzilic acid rearrangements, Haloform reaction and Baeyer Villiger
oxidation, a - substitution reactions, oxidations and reductions (Clemmensen,
Wolff-Kishner,LiAlH4, NaBH4, MPV, PDC) Addition reactions of a, B- unsaturated
carbonyl compounds: Michael addition.
Active methylene compounds: Keto-enol tautomerism. Preparation and synthetic
applications of diethyl malonate and ethyl acetoacetate.

(16 Lectures)
UNIT-1V: CARBOXYLIC ACIDS AND THEIR DERIVATIVES

General methods of preparation, physical properties and reactions of
monocarboxylic acids, effect of substituents on acidic strength. Typical reactions of
dicarboxylic acids, hydroxy acids and unsaturated acids. Preparation and reactions
of acid chlorides, anhydrides, esters and amides; Comparative study of nucleophilic
substitution at acyl group -Mechanism of acidic and alkaline hydrolysis of esters,
Claisen condensation, Dickmann and Reformatsky reactions, Hofmann- bromamide
degradation and Curtius rearrangement.

(12 Lectures)

Reference Books:

eMorrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt.Ltd.
(Pearson Education).

eFinar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt.
Ltd.(Pearson Education). eGraham Solomons, T.W. Organic Chemistry, John Wiley &

Sons, Inc.
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(With effect from 2020-21)

Essay questions

Short answer Very short answer
S.No. Chapter (7 M) question(4M) questions(2M)
Knowledge/ skill Understanding Applications
1 Unit-I: Chemistry of 02 02 01
halogenated
hydrocarbons
2 Unit-Il: Alcohols, phenols, 02 02 01

ethers & epoxides

3 Unit-1ll: Carbonyl 02 02 -
compound
4 Unit-1V: Carboxylic acids 02 02 01

and their relatives

Total number of questions 08 08 03
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CHEMISTRY (HONOURS) SECOND YEAR |1l SEMESTER,
MODEL QUESTION PAPER FOR PAPER-IIIB

ORGANIC CHEMISTRY PAPER-II

(with effect from 2020-21)
TIME: 2% Hrs MARKS: 50M
SECTION-A
Answer ALL questions (4X7 =28 M)

1. Discuss the mechanism and stereo chemistry of SN1 &SN2 reactions taking with
suitable examples
(OR)
2. (i)How are alkyl halides prepared?
(ii)Write any four chemical properties of alkyl halides with suitable examples
3. How will you distinguish among primary, secondary and tertiary alcohols?
(OR)
4. Write two methods of preparation of phenol. How phenol can be converted into
(i) Phenyl ethyl ether
(i) Salicylaldehyde
(iii) Phenyl acetate
(iv) Picric Acid
5. (i) Explain Cannizzaro reaction and aldol condensation

(ii) How do you differentiate aldehydes and ketones?

(OR)
6. Write short notes on
(i) Benzoin condensation
(i) Give mechanism of nucleophilic addition reaction with one example

7. (i) Give any three methods of preparation of carboxylic acid
(ii) What happens when (1) acetic acid reacts with PCls and

(2) benzoic acid is treated with conc HSO4 and conc HNOs3?

(OR)
8. What happens when
(i) formic acid reacts with Tollen’s reagent
(i) ammonium acetate is heated with P20s.
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SECTION-B

Answer any FOUR questions (4X4 =16 M)

9. Discuss the relative reactivity of alkyl halides and aryl halides

10. The order of reactivity towards hydrolysis is ally bromide>ethyl bromide>vinyl
bromide discuss

11. How is glycerol prepared? Mention its uses?

12. Write about the industrial significance of ethanol and phenol?

13. What is Perkin reaction and give mechanism?

14. What is Clemmensen reduction and Wolf-Kishner reduction

15. What is Hell-Volhard-Zelinsky (HVZ) reaction explain with example

16. How do you prepare urea and give its properties and uses?

SECTION-C

Answer ALL questions (3X2=6M)

17. How will you distinguish p-chlorotoulene and benzyl chloride?

18. Why phenol is acidic and alcohols are neutral

19. What is HVZ reaction?
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR Ill SEMESTER,
PRACTICAL SYLLABUS FOR PAPER-1IIB

ORGANIC CHEMISTRY PRACTICAL-II
(With effect from 2020-21)

60 Hour

1.Functional group tests for alcohols, phenols, carbonyl and carboxylic acid group.
2.0rganic preparations: Acetylation of one of the following compounds: amines
(aniline, o-, m-, p- toluidines and o-, m-, p-anisidine) and phenols (B -naphthal,
vanillin, salicylic acid) by any one method:

Using conventional method.

Using green approach

Benzolyation of one of the following amines (aniline, o-, m-, p- toluidines and o-, m,
p- anisidine) and one of the following phenols (B -naphthol, resorcinol, p- cresol) by
Schotten- Baumann reaction.

Oxidation of ethanol/ isopropanol (lodoform reaction).

iv. Selective reduction of meta dinitrobenzene to m-nitroaniline.

v. Hydrolysis of amides and esters. Semicarbazone of any one of the following
compounds: acetone, ethyl methyl ketone, cyclohexanone, benzaldehyde.
S-Benzylisothiouronium salt of one each of water soluble and water insoluble acids
(benzoic acid, oxalic acid, phenyl acetic acid and phthalic acid).

Aldol condensation using either conventional or green method. 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 and melting point.

Reference Books:

eMann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
eFurniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R.
Practica2l60rganicChemistry, 5th Ed., Pearson (2012)

eAhluwalia, V.K. &Aggarwal, R. Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000).

eAhluwalia, V.K. &Dhingra, S. Comprehensive Practical Organic Chemistry:

Qualitative Analysis, University Press (2000).
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR Ill SEMESTER,
PAPER-IIIB ORGANIC CHEMISTRY PRACTICAL-1I

(with effect from 2020-21)
SCHEME OF VALUATION
Total — 50 Marks
Record — 10 Marks Practical — 40 Marks

Break up of Practical — 1 (40 Marks)

Identification of function group of an organic compound (Systematic procedure

should be adopted).

% Colour - 1 Marks
+* Physical State - 1 Marks
% Odour - 1 Marks
< MP/BP - 2 Marks
+* Ignition Test - 2 Marks
% Litmus Test - 2 Marks

+* Solubility & Classification basing
on solubility data - 5 Marks
¢ Detection of extra elements - 4 Marks
(2 Marks for
extract)

+* Unsaturation Test (with bromine water

and Bayer’s Test) - 4 Marks
¢ ldentification of functional group - 5 Marks
¢+ Confirmatory test for function group (1 test) - 5 Marks
+ Anyone derivative of the organic compound - 4 Marks (1
x 4)
Report - 4 Marks
Total Marks - 50 Marks
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Il B.Sc CHEMISTRY (HONOURS)— SEMESTER-III

PAPER-IIIC SYLLABUS FOR PHYSICAL CHEMISTRY I

60 Lectures
Conductance:

Quantitative aspects of Faraday’s laws of electrolysis Arrhenius theory of
electrolytic dissociation. Conductivity, equivalent and molar conductivity and their
variation with dilution for weak and strong electrolytes. Molar conductivity at
infinite dilution. Kohlrausch law and its applications.
Debye-Hiickel-Onsager equation, Wien effect, Debye-Falkenhagen effect, Walden’s
rules. lonic velocities, mobilities and their determinations, transference numbers
and their relation to ionic mobilities, determination of transference numbers using
Hittorf’s method. 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.

(20 Lectures)
Electrochemical Cells: Rules of oxidation/reduction of ions based on half-cell
potentials. 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 (i) free energy, enthalpy and
entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH values, using
hydrogen, quinone-hydroquinone, glass electrodes. Concentration cells with and
without transference, liquid junction potential; Qualitative discussion of
potentiometric titrations (acid-base, redox, precipitation).

(24 Lectures)
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Photochemistry:

Characteristics of electromagnetic radiation, Lambert-Beer’s law and its limitations,
physical significance of absorption coefficients. Laws, of photochemistry, quantum
yield, examples of low and high quantum vyields, photochemical reactions of chain
reactions of H, and Brz, & Hz and Cl, photosensitized reactions, quenching. photo
stationary states, chemiluminescence.

(16 Lectures)

Reference Books:

e Atkins, P.W & Paula, J.D. Physical Chemistry, 9th Ed., Oxford University
Press(2011).

e Castellan, G. W. Physical Chemistry 4th Ed., Narosa (2004).

* Mortimer, R. G. Physical Chemistry 3rd Ed., Elsevier: NOIDA, UP (2009).

® Barrow, G. M., Physical Chemistry 5th Ed., Tata McGraw Hill: New Delhi(2006).

¢ Engel, T. & Reid, P. Physical Chemistry 3rd Ed., Prentice-Hall (2012).

® Rogers, D. W. Concise Physical Chemistry Wiley (2010).

e Silbey, R. J.; Alberty, R. A. & Bawendi, M. G. Physical Chemistry 4th Ed., John Wiley
& Sons, Inc.(2005)
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR IIl SEMESTER,

BLUE PRINT FOR PAPER-IIIC

PHYSICAL CHEMISTRY PAPER-II

(With effect from 2020-21)

S.No. Chapter Essay questions Short answer Very short
question(4M) answer
(7 M) .
questions(2M)
) Understanding
Knowledge/ skill Applications
1 | Unit-l: Conductance 03 03 01
2 | Unit-ll: Electrochemical 03 03 01
cell
3 Unit-IV: 02 02 01
Photochemistry
Total number of questions 08 08 03
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Il B.Sc CHEMISTRY (HONOURS)-—- SEMESTER-III

CHEMISTRY-IIIC: PHYSICAL CHEMISTRY I

MODEL QUESTION PAPER
TIME: 2Y/2 Hrs MARKS: 50M

SECTION-A
Answer ALL questions (4X7 =28 M)

1. Define the equivalent and molar conductivity and write the effect of dilution of weak
and strong
electrolytes on conductance
(OR)
2. Determine the transference number by Hittorf method
3. Explain Concentration Cells with Transference.
(OR)
4. Explain Concentration cells without Transference.
5. What is conductance? And write any two applications of measurement of a
conductance.
(OR)
6. What is EMF? And write any three applications of EMF of a measurement.
7. Write about beer’s-lambart law and its limitations
(OR)
8. Define the quantum yield and explain about various types of quantum yields with

examples

SECTION-B

Answer any FOUR questions (4X4 = 16M)

9. Write about kohl-rausch law
10. Explain about conductometric titrations of weak acid vs strong Base
11. Explain Debye-Falkenhagen effect

12. Write about Liquid junction potential.
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13. Write about Nernst Equation.

14. Write the reversible and irreversible cells and give one example each.
15. Write the role of photo chemical reactions in biochemical process

16. Write about chemiluminescence

SECTION-C

Answer ALL the questions (3X2=6M)

17. Define the ionic mobility and transport number of electrolytes

18. What is electrode potential?

19.Write about zeroth law of photo chemistry
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Il B.Sc. CHEMISTRY (HONOURS) lll SEMESTER
LABORATORY COURSE PRACTICAL PAPER —I1lIC FROM 2019-20 ONWARDS

LABORATORY COURSE —llIC

SYLLABUS FOR PHYSICAL CHEMISTRY PRACTICAL -1I: CONDUCTOMETRY

60 Lectures

l. Determination of cell constant

. Determination of conductivity, molar conductivity, degree of

dissociation and dissociation constant of a weak acid.

[Il.  Perform the following conductometric titrations:

i. Strong acid vs. strong base
ii. Weakacid vs. strong base
iii.  Mixture of strong acid and weak acid vs. strong base

iv. Strongacid vs. weak base

Reference Books:

e Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand &
Co.: New Delhi (2011).

e Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th
Ed.; McGraw-Hill: New York (2003).

e Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman

& Co.: New York (2003).
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Il B.Sc. CHEMISTRY (HONOURS) Ill SEMESTER LABORATORY COURSE
PRACTICAL PAPER —IlIC FROM 2019-20 ONWARDS

PRACTICAL -11IC: CONDUCTOMETRY

SCHEME OF VALUATION

Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks
Splitting of Practical Marks:
V) Procedure in 10 min : 5 Marks
vi) Formula with units : 5 Marks
vii)  Neat tabulation : 5 Marks
viii)  Correct calculation : 5 Marks

Error< 10 % 20 Marks

Error 10-15 % 15 Marks

Error> 15 % 10 Marks (Minimum Marks)

Total Marks - 50M
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SECOND YEAR
SEMESTER-IV




SEMESTER-IV

CHEMISTRY — IVA: INORGANIC CHEMISTRY 11l

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

COORDINATION CHEMISTRY:

Werner’s theory, valence bond theory (inner and outer orbital complexes),
electroneutrality principle and back bonding. Crystal field theory, measurement of 10 Dq
(Ao), CFSE in weak and strong fields, pairing energies, factors affecting the magnitude of 10
Dqg (Ao, At). Octahedral vs. tetrahedral coordination, tetragonal distortions from octahedral
geometry Jahn-Teller theorem, square planar geometry. Qualitative aspect of Ligand field
and MO Theory. IUPAC nomenclature of coordination compounds, isomerism in
coordination compounds. Stereochemistry of complexes with 4 and 6 coordination
numbers. Chelate effect, Polynuclear complexes, Labile and inert complexes.

(26 Lectures)

TRANSITION ELEMENTS:

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 diagrams) Different between the first, second and third
transition series. Chemistry of Cr, Min, Fe and Co in various oxidation states with special
reference to the following compounds: peroxo compounds of chromium, potassium
dichromate, potassium permanganate, potassium ferrocyanide, potassium ferricyanide,
sodium nitroprusside and sodium cobaltinitrite.

(18 Lectures)

LANTHANOIDS AND ACTINOIDS:

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

(6 Lectures)
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INORGANIC REACTION MECHANISM

Introduction to inorganic reaction mechanisms. Substitution reactions in square planar complexes,
Trans- effect, theories of trans effect. Thermodynamic and Kinetic stability.

(10 Lectures)

Reference Books:

e Purcell, K.F & Kotz, J.C., Inorganic Chemistry W.B. Saunders Co, 1977.
e Huheey, J.E., Inorganic Chemistry, Prentice Hall, 1993.
e Cotton, F.A. & Wilkinson, G., Advanced Inorganic Chemistry Wiley-VCH, 1999

e Basolo, F, and Pearson, R.C., Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY,

1967.

e Greenwood, N.N. & Earnshaw A., Chemistry of the Elements,

ButterworthHeinemann,1997.

e Miessler, G. L. &. Tarr, Donald A. Inorganic Chemistry 3 rd Ed.(adapted), Pearson, 2009
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BLUE PRINT

FROM 2019-20 ONWARDS

PAPER-IVA  INORGANIC CHEMISTRY —1Ill  SEMESTER-IV
S.No. Essay questions
Short answer
Chapter (7. M) question(4M)
Knowledge/ | ynderstanding
skill
1 Unit-1: COORDINATION 02 02
CHEMISTRY
2 Unit-1l: TRANSITION 02 02
ELEMENTS
3 Unit-1ll: LANTHANOIDS AND 02 02
ACTINOIDS
4 | Unit-1V: INORGANIC 02 02
REACTION MECHANISM
Total number of questions 08 08

01

01

01

Very short
answer
questions(2M)
Applications

03 ‘ ‘
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR IV SEMESTER,
MODEL PAPER FOR PAPER — IVA INORGANIC CHEMISTRY-III

(With effect from 2020-21)
TIME: 2¥/2 hr MARKS: 50M
PART-A
Answer ALL the question (4x7=28M)

1.What is crystal field theory and C.F.S.E. in Weak and strong fields in octahedral
complexes.
(OR)
2.Define Jahn-Teller theorem and explain a square planar geometry in Jahn-Teller
theorem.
3.Write the similarities and differences between the first, second and third
transition series. (OR)
4.Explain the ability of d-block elements to form complex.
5.Explain the Magnetic properties of lanthanides and actinides.
(OR)
6.What is Lanthanide contraction and write its consequences?

7.Explain the reaction mechanism of substitution reactions in square planar

complexes.
(OR)
8.Explain the theories of trans-effect?
PART-B
Answer any FOUR questions (4x4=16M)

9.Give postulates of Werner’s theory.

10. Explain the stereo isomerism in coordination number with six complex
compounds.

11. What is chelate effect? Give examples.

12. Explain the Color and spectral properties of d-block elements?
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13.Compare the properties of lanthanides and actinides.
14.Write the separation of lanthanides by ion-exchange method.
15.What are labile and inert complexes? Give examples.

16. What is relationship between step wise and overall stability constant.

PART-C
Answer ALL questions (3x2=6M)
17.What is stereo isomerism
18. Explain complex formation of Actinides.

19.Short note on Kinetic stability in inorganic reaction mechanism.
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11 B.Sc. CHEMISTRY (HONOURS) IV SEMESTER

LABORATORY COURSE PRACTICAL PAPER —IVA FROM 2019-20 ONWARDS LABORATORY

COURSE —IVA
SYLLABUS FOR INORGANIC PRACTICAL -l1I

60 Lectures
Gravimetric Analysis:

i. Estimation of nickel (1) using Dimethylglyoxime (DMG).
ii. Estimation of copper as CuSCN
iii. Estimation of iron as Fe203 by precipitating iron as Fe(OH)3 .
iv.Estimation of Al(lll) by precipitating with oxine and weighing as Al(oxine)3
(aluminium oxinate).
Inorganic Preparations:
i. Tetraamminecopper (I) sulphate, [Cu(NH3 )4 1SO4 .H20
ii. Acetylacetonate complexes of Cu2+/Fe3+
iii. Tetraamminecarbonatocobalt (Ill) nitrate
iv. Potassium tri(oxalato)ferrate(lll)
Properties of Complexes
i. Measurement of 10 Dq by spectrophotometric method
ii. Verification of spectrochemical series.
iii. Synthesis of ammine complexes of Ni(ll) and its ligand exchange reactions (e.g.

bidentate ligands like acetylacetone, DMG, glycine) by substitution method.

Reference Book:

e Vogel, A.l. A text book of Quantitative Analysis, ELBS 1986.

e G. Marr and B.W. Rockett, Practical Inorganic Chemistry, Van Nostrand Reinhold.
1972.
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR IV SEMESTER,
SCHEME OF VALUATION FOR PAPER-IVA

INORGANIC PRACTICALS LAB-III

(With effect from 2020-21)
Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks

Splitting of Practical Marks:

ix) Procedure in 10 min : 5 Marks
X) Formula with units : 5 Marks
Xi) Neat tabulation : 5 Marks
Xii)  Correct calculation : 5 Marks
Error<10 % 20 Marks
Error 10-15% 15 Marks
Error> 15 % 10 Marks (Minimum Marks)

TOTAL MARKS- 50M
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CHEMISTRY IVB: ORGANIC CHEMISTRY Il

Theory: 60 Lectures
NITROGEN CONTAINING FUNCTIONAL GROUPS

Preparation and important reactions of nitro compounds, nitriles and isonitriles.
Amines: Preparation and properties: Effect of substituent and solvent on basicity;
Gabriel phthalimide synthesis, Carbylamine reaction, Mannich reaction, Hoffmann’s
exhaustive methylation, Hofmann- elimination reaction; Distinction between 1°, 2°
and 3° amines with Hinsberg reagent and nitrous acid. Diazonium Salts: Preparation
and their synthetic applications.

(18 Lectures)
POLYNUCLEAR HYDROCARBONS
Aromaticity of polynuclear hydrocarbons, structure elucidation of naphthalene;
Preparation and properties of naphthalene, phenanthrene and anthracene.

(8 Lectures)
HETEROCYCLIC COMPOUNDS
Classification and nomenclature, Structure, aromaticity in 5-numbered and 6-
membered rings containing one heteroatom; Synthesis, reactions and mechanism of
substitution reactions of: Furan, Pyrrole (Paal- Knorr synthesis, Knorr pyrrole
synthesis, Hantzsch synthesis), Thiophene, Pyridine (Hantzsch synthesis),
Indole(Fischer indole synthesis and Madelung synthesis), Quinoline and isoquinoline,
(Skraup synthesis, Friedlander’s synthesis, Knorr quinoline synthesis, Doebner- Miller
synthesis, Bischler-Napieralski reaction, Pictet- Spengler reaction, Pomeranz-Fritsch
reaction)

(22 Lectures)
ALKALOIDS
Natural occurrence, General structural features, Isolation and their physiological
action, Hoffmann’s exhaustive methylation, Emde’s modification; Structure
elucidation and synthesis of Nicotine. Medicinal importance of Nicotine, Hygrine,
Quinine, Morphine, Cocaine, and Reserpine.

(6 Lectures)
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TERPENES
Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis of
Citral.

(6 Lectures)

Reference Books:

eMorrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).

eFinar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd.
(PearsonEducation).

eFinar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of
Natural Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
eAcheson, R.M. Introduction to the Chemistry of Heterocyclic compounds, John
Welly& Sons(1976).

eGraham Solomons, T.W. Organic Chemistry, John Wiley & Sons,Inc.

eKalsi, P. S. Textbook of Organic Chemistry 1st Ed., New Age International (P)
Ltd.Pub.

eClayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford
UniversityPress.

eSingh, J.; Ali, S.M. & Singh, J. Natural Product Chemistry, PrajatiParakashan (2010).
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Il B.Sc(HONOURS) CHEMISTRY IV-SEMESTER

BLUE PRINT FROM 2020 -21 ONWARDS

CHEMISTRY IVB: ORGANIC CHEMISTRY il

S.No. Chapter Essay questions | Short answer
uestion(4M
(7 M) q (4m)
Understanding
Knowledge/
skill
1 Unit-l: NITROGEN CONTAINING 02 02
FUNCTIONAL GROUPS
2 Unit-ll: POLY NUCLEAR 02 02
HYDROCARBONS
3 Unit-lll: HETERO CYCLIC 02 02
COMPOUNDS
4 Unit-1V: ALKALOIDS & 02 02
TERPENES
Total number of questions 08 08

03

Very short
answer
questions(2M)
Applications
01
01
01
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Il B.Sc.(HONOURS) CHEMISTRY IV-SEMESTER

MODEL QUESTION PAPER FROM 2020 -21 ONWARDS
CHEMISTRY —IVB: ORGANIC CHEMISTRY —ii

Time : 22 hrs Marks :50 M
SECTION —-A
Answer ALL questions (4X7=28M)

1) How do you distinguish 1°,2° and 3° amines with Heinsberg reagent and nitrous
acid?
(OR)
2. Explain the following: a) Gabriel phthalimide synthesis b) Carbylamine

reaction 2

3. What are polynuclear hydrocarbons? Explain structure elucidation of

naphthalene?

(OR)
4, Write the preparation and properties of anthracene?
5. What is aromaticity? Explain the aromaticity of Furan, Pyrrole and
Thiophene?
(OR)

6. Explain the following: a) Skraup synthesis b) Friedlander’s synthesis

7. Describe about structure elucidation and synthesis of Nicotine?

(OR)
8. Give the classification of terpenes? Write the synthesis of Citral?
SECTION-B
Answer any FOUR questions (4X4=16M)

9. Explain the basicity of amines?
10. How diazonium salts are prepared? Give any two applications of it.

11.Write any four properties of phenanthrene.

GOVERNMENT COLLEGE (AU TONOMOUS), KAJANMAHENDRAVARKANM ﬂ




12. How do you prepare 5- membered hetero cyclic compounds by Paul- Knorr
synthesis?

13.Write the following reactions: a)Bischler —Napieralski reaction b)Pomeranz —
Fritsch reaction

14.Explain Hoffmann’s exhaustive methylation.

15.Explain Isolation and physiological action of alkaloids?

16.What is Isoprene? Explain Isoprene rule in terpenes?

SECTION-C
Answer ALL questions (2X3=6M)
17.Give any two differences between nitriles and isonirtiles.
18.Write any two preparations of pyridine?

19.What is morphine? Give medicinal importance of morphine.
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR |1l SEMESTER,

SYLLABUS FOR PAPER-IVB

ORGANIC CHEMISTRY PRACTICAL-111

(With effect from 2020-21)

1. Functional group test for nitro, amine and amide groups.
2.Qualitative analysis of unknown organic compounds containing simple
functional groups (alcohols, carboxylic acids, phenols, carbonyl

compounds and esters)

Reference Books:

eMann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
eFurniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic
Chemistry,

5th Ed., Pearson (2012)
eAhluwalia, V.K. &Aggarwal, R. Comprehensive Practical Organic Chemistry:
Preparation and

Quantitative Analysis, University Press (2000).

eAhluwalia, V.K. &Dhingra, S. Comprehensive Practical Organic Chemistry:
Qualitative

Analysis, University Press (2000)
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B.Sc. CHEMISTRY (HONOURS) SECOND YEAR IV SEMESTER,
CHEMISTRY - 1VB -ORGANIC CHEMISTRY PRACTICAL-11I

(with effect from 2020-21)

SCHEME OF VALUATION

Total — 50 Marks
Record — 10 Marks

Practical — 40 Marks

Break up of Practical — 1 (40 Marks)

Identification of function group of an organic compound (Systematic procedure

should be adopted).

+* Colour

7/
o0

Physical State

¢ Odour

s MP/BP

%* lIgnition Test

% Litmus Test

+* Solubility & Classification basing
on solubility data

+» Detection of extra elements

extract)

+* Unsaturation Test (with bromine water

and Bayer’s Test)

X Identification of functional group

Report

Total Marks

% Confirmatory test for function group (1 test)

» Anyone derivative of the organic compound

1 Marks
1 Marks
1 Marks
2 Marks
2 Marks
2 Marks

5 Marks

4 Marks

(2 Marks for

4 Marks
- 5 Marks
5 Marks

4 Marks (1 x 4)

4 Marks

50 Marks
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Il B.Sc CHEMISTRY (HONOURS)— SEMESTER-IV
PAPER-IVC - SYLLABUS FOR PHYSICAL CHEMISTRY IV

60 Lectures

Quantum Chemistry

Wave equation -interpretation of wave function-properties of wave function —
normalization and orthogonalization, Operators — linear and non-linear- commutator
operators. Postulates of quantum mechanics; setting up of operators to observables;
Hermitian operator — Eigen values and Eigen functions of Hermitian operator; Eigen
functions of commuting operators — significance simultaneous measurement of properties
and the uncertainty principle.

Schrodinger wave equation and its applications to free particle and — particle-in-a box,
guantization of energy levels, zero-point energy, probability distribution functions, nodal
properties.

Chemical bonding

Covalent bonding, valence bond and molecular orbital approaches, LCAOMO
treatment of Hy*. Bonding and antibonding orbitals. Qualitative extension to H,. Comparison
of LCAO-MO and VB treatment of H; (only wave function, detailed solution not required)
and their limitations. Qualitative description of LCAO-MO treatment of homonuclear
molecules (02 & N3).

Molecular Spectroscopy
Interaction of electromagnetic radiation with molecules and various types of spectra.

Rotational spectroscopy: Selection rules, intensities of spectral lines, determination of bond
lengths of diatomic molecules, isotopic substitution.

Vibrational spectroscopy: Classical equation of vibration, computation of force constant,
amplitude of diatomic molecular vibrations, overtones, hot bands, degree of freedom for
polyatomic molecules, modes of vibrations.

Electronic spectroscopy: Types of electronic transition in molecules, singlet and triplet
states, fluorescence and phosphorescence, concept of chromophore and auxochrome.
Bathochromic shift, hypsochromic shift, hyperchromic shift and hypochromic shift, effect of
conjugation on Amax.

Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of NMR spectroscopy,
chemical shift, chemical shift effecting factors. Chemical shift equivalent and non-equivalent
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protons, different scales (6 and T), spin-spin coupling interpretation of PMR spectra of
organic molecules (Ethyl bromide, ethanol, acetate, acetaldehyde, ethyl acetate, toluene
and acetophenone).

Electron Spin Resonance (ESR) spectroscopy: Its principle, hyperfine structure, ESR of
simple radicals.

Reference Books:

e Banwell, C.N & McCash, E.M, Fundamentals of Molecular Spectroscopy 4" Ed. Tata
McGraw-Hill: New Delhi (2006).

e Chandra, A.K. Introductory Quantum Chemistry Tata McGraw-Hill (2001).

e House, J.E. Fundamentals of Quantum Chemistry 2" Ed. Elsevier: USA (2004).

e Lowe, J.P. & Peterson, K. Quantum Chemistry, Academic Press (2005).

e Kakkar, R. Atomic and Molecular Spectroscopy, Cambridge University Press (2015).
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11 B.Sc CHEMISTRY (HONOURS
BLUEPRINT
FROM 2019-20 ONWARDS

PAPER-IVC PHYSICAL CHEMISTRY-IV__ SEMESTER-IV
h
Essay questions Short answer Vt;:;:’eorrt
S.No Chapter (7Mm) questions (4M) .
Knowledge / skill Understandin questions (2M)
& g Applications

1 Quantum Chemistry 03 03 01

2 Chemical bonding 02 02 01

3 Molecular 03 03 01

spectroscopy
Total number of questions 08 08 03
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GOVERNMENT COLLEGE(A), RAJAMAHENDRAVARAM
11 B.Sc CHEMISTRY (HONOURS) SEMESTER-IV

MODEL QUESTION PAPER
PAPER-IVC PHYSICAL CHEMISTRY-IV

TIME: 2% hrs MARKS: 50 M
PART-A

Answer ALL questions (4X7=28M)

1. Discuss the postulates of quantum mechanics.
(OR)
Derive the Schrodinger wave equation for one dimensional box.

2. What is LCAO method? Explain the molecular orbital diagrams of molecules a) Oz b)
N2

(OR)
Give a detail account of setting up of operators for different observables.
3. Write LCAO-MO treatment of H," and H;
(OR)
What is electronic transition and types of electronic transitions with examples.

4, Write the principle NMR spectroscopy. What is chemical shift equivalence? How
many different NMR signals you will see in the following molecules? Ethanol, Acetate
and Acetophenone.

(OR)
Define chemical shift and write the factors affecting chemical shift?

PART-B

Answer any FOUR questions (4X4=16M)

5. Write a brief note on Heisenberg’s uncertainty principle.

6. Define wave function. Write the acceptable wave function for .

7. Define Eigen values and Eigen function. Give examples.

8. Write the comparison of LCAO-MO and VB treatment of H, (only wave equation).
9. Write the differences between valance bond and molecular orbital.

10. Write about the absorption shifts in electronic spectroscopy.

11. Write the following a) computation of force constant b) Overtones c) Hot bands
12. What is spin-spin coupling?

PART-C
Answer ALL questions (3X2=6M)

13. Write zero-point energy of 1D-box.
14. What is bonding and anti-bonding molecular orbital?
15. What is coupling constant (J)?
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11 B.Sc. CHEMISTRY (HONOURS) IV SEMESTER
LABORATORY COURSE PRACTICAL PAPER —IVC

SYLLABUS FOR PHYSICAL CHEMISTRY PRACTICAL -IV

l. Verify Lambert-Beer’s law and determine the concentration of
CuS04/KMn04/K2Cr207 in a solution of unknown concentration
. Determine the concentrations of KMnO4 and K2Cr207 in a mixture.

M. Study the kinetics of iodination of propanone in acidic medium.

IV. Determine the amount of iron present in a sample using 1,10-phenathroline.
V. Determine the dissociation constant of an indicator (phenolphthalein).
VL. Study the kinetics of interaction of crystal violet/ phenolphthalein with

sodium hydroxide.
VII. Analysis of the given vibration-rotation spectrum of HCl(g) Adsorption
VIll.  Verify the Freundlich and Langmuir isotherms for adsorption of acetic acid on

activated charcoal.

Reference Books:

¢ Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand & Co.:
New Delhi (2011).

e Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th Ed.;
McGraw-Hill: New York (2003).

e Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman &

Co.: New York (2003).
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Il B.Sc. CHEMISTRY (HONOURS) IV SEMESTER LABORATORY COURSE

PRACTICAL PAPER -IVC

PHYSICAL CHEMISTRY PRACTICAL -IV

SCHEME OF VALUATION

Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks
Splitting of Practical Marks:
Xiii) Procedure in 10 min : 5 Marks
Xiv)  Formula with units : 5 Marks
XV)  Neat tabulation : 5 Marks
Xvi)  Correct calculation : 5 Marks

Error< 10 % 20 Marks

Error 10-15 % 15 Marks

Error> 15 % 10 Marks (Minimum Marks)
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THIRD YEAR
SEMESTER -V




SEMESTER-V

PAPER-VA - SYLLABUS FOR ORGANIC CHEMISTRY- IV

Theory: 60 Lectures

NUCLEIC ACIDS
Components of nucleic acids, Nucleosides and nucleotides;
Structure, synthesis and reactions of: Adenine, Guanine, Cytosine, Uracil and
Thymine; Structure of polynucleotides (DNA and RNA).
(9 Lectures)

AMINO ACIDS, PEPTIDES AND PROTEINS
Amino acids, Peptides and their classification.
o-Amino Acids - Synthesis, ionic properties and reactions. Zwitterions, pKa values,
isoelectric point and electrophoresis;
Study of peptides: determination of their primary structures-end group analysis,
methods of peptide synthesis. Synthesis of peptides using N-protecting, C-protecting
and C-activating groups, Solid-phase synthesis; primary, secondary and tertiary
structures of proteins, Denaturation

(18 Lectures)
ENZYMES
Introduction, classification and characteristics of enzymes. Salient features of active
site of enzymes.
Mechanism of enzyme action (taking trypsin as example), factors affecting enz4
ydmeaction, coenzymes and cofactors, specificity of enzyme action (including
stereospecificity), enzyme inhibitors and their importance.

(6 Lectures)

LIPIDS

Introduction to oils and fats; common fatty acids present in oils and fats,
Hydrogenation of fats and oils, Saponification value, acid value, iodine number.

Reversion and rancidity.
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(8 Lectures)

CONCEPT OF ENERGY IN BIOSYSTEMS

Cells obtain energy by the oxidation of foodstuff (organic molecules). Introduction
to metabolism (catabolism, anabolism).
ATP: The universal currency of cellular energy, ATP hydrolysis and free energy
change. Agents for transfer of electrons in biological redox systems: NAD+, FAD.
Conversion of food to energy: Outline of catabolic pathways of carbohydrate-
glycolysis, fermentation, Krebs cycle.
Caloric value of food, standard caloric content of food types.

(7 Lectures)
PHARMACEUTICAL COMPOUNDS: STRUCTURE AND IMPORTANCE
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 values of curcumin (haldi), azadirachtin (neem), vitamin
C and antacid (ranitidine).

(12 Lectures)

Reference Books:

eBerg, J.M., Tymoczko, J.L. and Stryer, L. (2006) Biochemistry. VIth Edition. W.H.
Freeman andCo. eNelson, D.L., Cox, M.M. and Lehninger, A.L. (2009) Principles of
Biochemistry. IV Edition. W.H. Freeman and Co.

eMurray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W. (2009) Harper’s
Illustrated Biochemistry. XXVIII edition.Lange Medical Books/ McGraw-Hill.
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Il B.Sc(HONOURS) CHEMISTRY V-SEMESTER

BLUE PRINT FROM 2020 -21 ONWARDS

CHEMISTRY VA: ORGANIC CHEMISTRY IV

Essay questions

Short answer

7M .
S.No. Chapter (7M) question(4M)
Knowledge/ | ypderstanding
skill
1 Unit-l: NUCLEIC ACIDS 02 02
2 Unit-ll: AMINO ACIDS PEPTIDES 02 02
& PROTEINS
3 Unit-lll: ENZYMES & LIPIDS 02 02
4 Unit-1V: BIOSYSTEMS & 02 02
PHARMACEUTICAL COMPOUNDS
Total number of questions 08 08

Very short
answer
questions(2M)

Applications

01

01

01

03
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Il B.Sc.(HONOURS) CHEMISTRY V-SEMESTER

MODEL QUESTION PAPER
CHEMISTRY —VA: ORGANIC CHEMISTRY — IV

Time: 212 hrs Marks :50 M
SECTION —-A
Answer ALL questions (4X7=28M)

1. What are nucleic acids? Explain the double helical structure of DNA.

(OR)

2. Explain the structure, synthesis and reactions of Thymine.

What are Amino acids write about the classification of amino acids based on the
structure.
(OR)

4. Define protein explain the primary, secondary and tertiary structure of proteins.
5. Explain in detail about the mechanism of action of Trypsin.

6.

10.
11.
12.
13.
14.
15.
16.

17.
18.

19

(OR)
What are the common fatty acids present in oil and explain about the hydrogenation of
fats and oils.

. Define metabolism and write the glycol sis cycle along with the yield of ATP.

(OR)

What are antipyretics write about the structure, synthesis and therapeutic uses of
paracetamol.

SECTION-B
Answer any FOUR questions. (4x5=20M)
Write brief note on single standard structure of DNA.
Write the structure of four nitrogen bases that are present in DNA.
Write about the synthesis of peptides using C-activating groups.
What are the ionic properties of a-Amino acids?
What are the different factors that affect the enzyme action?
Write about rancidity of oils.
Write abrief note on hydrolysis of ATP.
Give the synthesis of chloroquine.

SECTION-C
Answer All questions. (3x2=6M)
What are Zwitter ions?
Define saponification value.
. Write any four medicinal uses
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER,
SYLLABUS FOR PAPER-VA

ORGANIC CHEMISTRY PRACTICAL-IV
(With effect from 2020-21)

1. Synthesis of Alpha- Chloro Benzoic acid
2. Synthesis of Ortho - Ido Benzoic acid

3. Synthesis of Paracetmol

4. Synthesis of Azaraldehyde

5. Synthesis of para - lodo Nitrobenzene

6.Synthesis of Meta - Nitro Acetanilide

Reference Books:
*Manual of Biochemistry Workshop, 2012, Department of Chemistry, University of Delhi.

eArthur, I. V. Quantitative Organic Analysis,
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER,
CHEMISTRY-VA - ORGANIC CHEMISTRY PRACTICAL-IV

(with effect from 2020-21)
SCHEME OF VALUATION
Total — 50 Marks
Record — 10 Marks Practical — 40 Marks

Break up of Practical — 1 (40 Marks)

Aim - 1M
Chemicals - 1M
Chemical reactions with Mechanism - 5M
Procedure - 10 M
Recrystallisation Procedure - 5M
Calculation - 10M
Report - 3M
Viva - 5M
TOTAL - 50M
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111 B.Sc CHEMISTRY (HONOURS)— SEMESTER-V
SYLLABUS FOR PAPER-VB

PHYSICAL CHEMISTRY V

60 Hours

CHEMICAL THERMODYNAMICS:

Intensive and extensive variables; state and path functions; isolated, closed and open
systems.

FIRST LAW: Concept of heat, Q, work, W, internal energy, U, and statement of first law;
enthalpy, H, relation between heat capacities, calculations of Q, W, AU and AH for
reversible, irreversible and free expansion of gases (ideal and van der Waals) under
isothermal and adiabatic conditions.

THERMOCHEMISTRY: Heats of reactions: standard states; enthalpy of formation and
enthalpy of combustion and its applications; effect of temperature (Kirchhoff’s equations)
and pressure on enthalpy of reactions.

SECOND LAW: Concept of entropy; thermodynamic scale of temperature, statement of the
second law of thermodynamics. Calculation of entropy change for reversible and irreversible
processes.

THIRD LAW: Statement of third law, concept of residual entropy, calculation of absolute
entropy of molecules. 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 parameters; inversion temperature; Gibbs-Helmholtz
equation; Maxwell relations; thermodynamic equation of state.

(36 Lectures)
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SYSTEMS OF VARIABLE COMPOSITION:

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.

(8 Lectures)

CHEMICAL EQUILIBRIUM:

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical
equilibria in ideal gases. Thermodynamic derivation of relation between Gibbs free energy
of reaction and reaction quotient. Equilibrium constants and their quantitative dependence
on temperature, pressure and concentration ( Le Chatelier Principle, Quantitatively). Free
energy of mixing and spontaneity. equilibrium between ideal gases and a pure condensed
phase.

(8 Lectures)
SOLUTIONS AND COLLIGATIVE PROPERTIES:
Dilute solutions; lowering of vapour pressure, Raoult’s and Henry’s Laws and their
applications. 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 solution.

(8 Lectures)
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Reference Books:

e Peter, A. & Paula, J. de. Physical Chemistry 9th Ed., Oxford University Press (2011).

e Castellan, G. W. Physical Chemistry 4th Ed., Narosa (2004).

e Engel, T. & Reid, P. Physical Chemistry 3rd Ed., Prentice-Hall (2012).

* McQuarrie, D. A. & Simon, J. D. Molecular Thermodynamics Viva Books Pvt. Ltd.: New
Delhi (2004).

* Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S. Commonly
Asked Questions in Thermodynamics. CRC Press: NY (2011).

e Levine, | .N. Physical Chemistry 6th Ed., Tata Mc Graw Hill (2010).

* Metz, C.R. 2000 solved problems in chemistry, Schaum Series (2006)
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BLUEPRINT

11l B.Sc CHEMISTRY (HONOURS

FROM 2019-20 ONWARDS

PAPER-VB PHYSICAL CHEMISTRY-V__ SEMESTER-V
S.No Chapter Essay questions Short answer Very short
(7M) questions (4M) answer
Knowledge / skill | Understanding | questions (2M)
Applications

1 UNIT: 03 03 01
THERMODYNAMICS

2 UNIT- Il: SYSTEM OF 01 01 -
VARIABLE
COMPOSITION

3 UNIT-Ill: CHEMICAL 02 02 01
EQUILIBRIA

4 UNIT-IV: SOLUTIONS 02 02 01
AND COLLIGATIVE
PROPERTIES

Total number of questions 08 08 03
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Ill B.Sc CHEMISTRY (HONOURS) SEMESTER-V

MODEL QUESTION PAPER
PAPER-VB PHYSICAL CHEMISTRY-V

TIME: 2% hrs MARKS: 50 M
SECTION-A

Answer ALL questions (4X7=28M)

1. Define the internal energy and enthalpy and derive the changes of Q, W, AU, A H for
irreversible and reversible process.
(OR)
2. Give the different statements of second law of thermodynamics and derive the
entropy changes for reversible and irreversible process.
3. Define the third law of thermodynamics and derive the Maxwell relations.
(OR)
4. Define the partial molar quantity and derive the Gibbs- Duhem equation.
5. Derive the thermodynamic relation between Gibbs free energy of the reaction and
reaction coefficient.
(OR)
6. write about the free energy mixing of ideal gases and pure condensed gas phase.
7. Define the Raoults law and henrys law and write their applications.
(OR)
8. Define the colligative property and write briefly about (a) depression in freezing point
(b) osmotic pressure.
SECTION-B

Answer any FOUR questions. (4X4=16 M)
9. Explain about Kirchhoff's law.

10. Define the state and path functions and explain by giving examples.

11. Write about Gibbs and Helm-Holtz free energies.

12. Calculate the entropy of mixing 10 moles of helium and 10 moles of oxygen at
constant. temperature and pressure, assuming both to be ideal gasses?

13. Explain chemical potentials of ideal mixtures.

14. Explain the effect of temperature and pressure on equilibrium constant.

15. Explain the relative lowering of vapor pressure.

16. Calculate the molar mass of dissociated and associated solutes in solution.

SECTION-C
Answer ALL the questions (3X2=6M)
17.Write about intensive and extensive properties

18. Define Le Chatelier Principle.
19. Define Raoult’s and Henry’s law.
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11 B.Sc. CHEMISTRY (HONOURS) IV SEMESTER
LABORATORY COURSE PRACTICAL PAPER —-VB FROM 2019-20 ONWARDS

SYLLABUS FOR PHYSICAL CHEMISTRY PRACTICAL -VB

(a) Determination of heat capacity of a calorimeter for different volumes using
(i) change of enthalpy data of a known system (method of back calculation of heat
capacity of
calorimeter from known enthalpy of solution of sulphuric acid or enthalpy of
neutralization), and

(i) heat gained equal to heat lost by cold water and hot water respectively.

(b) Determination of enthalpy of neutralization of hydrochloric acid with sodium hydroxide.
(c) Determination of the enthalpy of ionization of ethanoic acid.
(d) Determination of integral enthalpy (endothermic and exothermic) solution of salts.

(e) Determination of basicity of a diprotic 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 salt.
(g) Study of the solubility of benzoic acid in water and determination of AH.

Reference Books:
* Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand & Co.:
New

Delhi (2011).
e Athawale, V. D. & Mathur, P. Experimental Physical Chemistry New Age International: New
Delhi (2001).
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER LABORATORY COURSE
PRACTICAL PAPER -VB

PHYSICAL CHEMISTRY PRACTICAL -VB

SCHEME OF VALUATION
Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks
Splitting of Practical Marks:
xvii)  Procedure in 10 min 5 Marks
Xviii) Formula with units 5 Marks
XiX)  Neat tabulation 5 Marks
XX) Correct calculation 5 Marks
Error< 10 % 20 Marks
Error 10-15 % 15 Marks

Error>15%

Total Marks -

10 Marks (Minimum Marks)

50 M
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CHEMISTRY-DSE -1: INORGANIC MATERIALS OF INDUSTRIAL

IMPORTANCE

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

(Compulsory elective)

SILICATE INDUSTRIES
GLASS: Glassy state and its properties, classification (silicate and non-silicate glasses).
Manufacture and processing of glass. Composition and properties of the following types of
glasses: Soda lime glass, lead glass, armoured glass, safety glass, borosilicate glass,
fluorosilicate, coloured glass, photosensitive glass.
CERAMICS: Brief introduction to types of ceramics. Superconducting and semiconducting
oxides, fullerenes, carbon nanotubes and carbon fibre.
CEMENTS: Manufacture of cement and the setting process, quick setting cements.

(16 Lectures)
FERTILIZERS: Different types of fertilizers (N, P and K). Manufacture of the following
fertilizers: Urea, ammonium nitrate, calcium ammonium nitrate, ammonium phosphates,
superphosphate of lime.

(8 Lectures)
SURFACE COATINGS: Brief introduction to and classification of surface coatings. Paints and
pigments - formulation, composition and related properties. Fillers, Thinners, Enamels,
emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint, Plastic
paint), Dyes, Wax polishing, Water and Qil paints, Metallic coatings (electrolytic and
electroless), metal spraying and anodizing.

(4 Lectures)
BATTERIES: Working of the following batteries: Pb acid, Li-Battery, Solid state electrolyte
battery. Fuel cells, Solar cell and polymer cell.

(10 Lectures)
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CATALYSIS: General principles and properties of catalysts, homogenous catalysis (catalytic
steps and examples) and heterogenous catalysis (catalytic steps and examples) and their
industrial applications, Deactivation or regeneration of catalysts.
Application of zeolites as catalysts.

(6 Lectures)
CHEMICAL EXPLOSIVES: Origin of explosive properties in organic compounds, preparation
and explosive properties of lead azide, PETN, cyclonite (RDX). Introduction to rocket
propellants.

(6 Lectures)

Reference Books:

e Stocchi, E., Industrial Chemistry, Vol |, Ellis Horwood Ltd. UK, 1990
e Felder, R. M. and Rousseau, R.W., Elementary Principles of Chemical Processes,
WileyPublishers,

New Delhi, 2005.
¢ Kingery, W. D., Bowen H. K. and Uhlmann, D. R. Introduction to Ceramics, Wiley
Publishers, New

Delhi, 1976.
e Kent, J. A. (ed) Riegel’s Handbook of Industrial Chemistry, 9 th Ed., CBS Publishers, New
Delhi,

1997.
e Jain, P. C. and Jain, M. Engineering Chemistry, Dhanpat Rai & Sons, Delhi 2005
e Gopalan, R., Venkappayya, D. and Nagarajan, S. Engineering Chemistry, Vikas Publications,
New

Delhi, 2004.

e Sharma, B. K. Engineering Chemistry, Goel Publishing House, Meerut, 2006.
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER

MODEL PAPER FOR INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

(With effect from 2020-21)
Time: 22 hours Marks: 50M
SECTION- A
Answer ALL the questions (4x7=28 M)
1. Discuss the manufacture of glass and Explanation.

(OR)
2. Describe the industrial purpose of the process of ceramics
3. Explain the manufacturing of cement and its setting process
(OR)
4, Explain the manufacturing nitrogen fertilizer and its setting process
5.write about the manufacturing of any two fertilizers
(OR)
6.Detail of any type phosphorous fertilizers
7. Write the preparation and explosive properties of RDX.
(OR)
8. Explain about metallic coatings
SECTION-B
Answer any FOUR of the following questions. (4x4=16M)
9. Write about surface coating? What are emulsion paints?
10. Discuss the classification of glasses.
11 Write about Batteries types
12. Describe the manufacturing of urea
13. What are emulsifying agents? Give example.
14.Explain about metallic coatings
15. Explain the properties of catalysis
16.examples of LI Battery
SECTION C
Answer ALL the questions each carries two marks (2x3=6M)
17: What are NPK fertilizers
18. What are emulsion paints?
19.Applications of catalysis?
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PRACTICALS-DSE-I LAB: INORGANIC MATERIALS OF INDUSTRIAL

IMPORTANCE

60 Lectures

1. Determination of free acidity in ammonium sulphate fertilizer.

2. Estimation of Calcium in Calcium ammonium nitrate fertilizer.

3. Estimation of phosphoric acid in superphosphate fertilizer.

4. Electrolysis metallic coatings on ceramic and plastic material.

5. Determination of composition of dolomite (by complexometric titration).
6. Analysis of (Cu, Ni); (Cu, Zn) in alloy or synthetic samples.

7. Analysis of Cement.

8. Preparation of pigment (zinc oxide).

Reference Books:

e Stocchi, E., Industrial Chemistry, Vol I, Ellis Horwood Ltd. UK, 1990
e Felder, R. M. and Rousseau, R.W., Elementary Principles of Chemical Processes, Wiley
Publishers,

New Delhi, 2005.
* Kingery, W. D., Bowen H. K. and Uhlmann, D. R. Introduction to Ceramics, Wiley
Publishers, New

Delhi,1976.
e Kent, J. A. (ed) Riegel’s Handbook of Industrial Chemistry, 9 th Ed., CBS Publishers, New
Delhi,

1997
e Jain, P. C. and Jain, M. Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

® Gopalan, R., Venkappayya, D. and Nagarajan, S. Engineering Chemistry, Vikas Publications,

New
Delhi, 2004.
e Sharma, B. K. Engineering Chemistry, Goel Publishing House, Meerut, 2006
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER LABORATORY COURSE
PRACTICALS-DSE-| LAB: INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

SCHEME OF VALUATION

Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks
Splitting of Practical Marks:
XXi) Procedure in 10 min : 5 Marks
XXii)  Formula with units : 5 Marks
XXiii) Neat tabulation : 5 Marks
XXiv) Correct calculation : 5 Marks

Error< 10 % 20 Marks

Error 10-15 % 15 Marks

Error> 15 % 10 Marks (Minimum Marks)

Total Marks - 50MSS
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CHEMISTRY-DSE-2: ANALYTICAL METHODS IN CHEMISTRY

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

QUALITATIVE AND QUANTITATIVE ASPECTS OF ANALYSIS:

Sampling, evaluation of analytical data, errors, accuracy and precision, methods of their
expression, normal law of distribution of indeterminate errors, statistical test of data; F, Q
and t test, rejection of data, and confidence intervals.

(5 Lectures)
OPTICAL METHODS OF ANALYSIS:

Origin of spectra, interaction of radiation with matter, fundamental laws of
spectroscopy and selection rules, validity of Beer-Lambert’s law.
UV-Visible Spectrometry: Basic principles of instrumentation (choice of source,
monochromator and detector) for single and double beam instrument;

Basic principles of quantitative analysis: estimation of metal ions from aqueous solution,

geometrical isomers, keto-enol tautomers.
Flame Atomic Absorption and Emission Spectrometry: Basic principles of instrumentation
(choice of source, monochromator, detector, choice of flame and Burner designs.
Techniques of atomization and sample introduction; Method of background correction,
sources of chemical interferences and their method of removal. Techniques for the
guantitative estimation of trace level of metal ions from water samples.

(25 Lectures)
THERMAL METHODS OF ANALYSIS: Theory of thermogravimetry (TG), basic principle of
instrumentation. Techniques for quantitative estimation of Ca and Mg from their mixture.

(5 Lectures)
ELECTROANALYTICAL METHODS: Classification of electroanalytical methods, basic principle
of pH metric, potentiometric and conductometric titrations. Techniques used for the
determination of equivalence points. Techniques used for the determination of pKa values.

(10 Lectures)
SEPARATION TECHNIQUES: Solvent extraction: Classification, principle and efficiency of the

technique. Mechanism of extraction: extraction by solvation and chelation. Technique of

extraction: batch, continuous and counter current extractions. Qualitative and quantitative
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aspects of solvent extraction: extraction of metal ions from agueous solution, extraction of
organic species from the aqueous and non-aqueous media. Chromatography: Classification,
principle and efficiency of the technique. Mechanism of separation: adsorption, partition &
ion exchange. Development of chromatograms: frontal, elution and displacement methods.

(15 Lectures)

Reference Books:
e Vogel, Arthur I: A Text book of Quantitative Inorganic Analysis (Rev. by G.H. Jeffery and
others) 5

th Ed. The English Language Book Society of Longman.
e Willard, Hobart H. et al.: Instrumental Methods of Analysis, 7 th Ed. Wardsworth
Publishing

Company, Belmont, California, USA, 1988.
e Christian, Gary D; Analytical Chemistry, 6 th Ed. John Wiley & Sons, New York, 2004.
* Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.
* Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher,
20009.
e Skoog, D.A., Holler F.J. and Nieman, T.A. Principles of Instrumental Analysis, Thomson Asia
Pvt.

Ltd. Singapore, 1998.
e Mikes, O. and Chalmers, R.A. Ed. Laboratory Hand Book of Chromatographic and Allied
Methods,

Elles Horwood Ltd. London.
e Dilts, R.V. Analytical Chemistry — Methods of separation Van Nostrand 1974.
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11l B.Sc CHEMISTRY (HONOURS

BLUEPRINT
FROM 2019-20 ONWARDS

PAPER- DSE-2: ANALYTICAL METHODS IN CHEMISTRY SEMESTER-V

S.No Chapter Essay questions | Short answer Very short
(7M) questions (4M) answer
Knowledge / Understanding questions
skill (2M)
Applications
1 UNIT: QUALITATIVE AND 02 02 -
QUANTITATIVE ASPECTS OF
ANALYSIS
2 UNIT- Il: OPTICAL METHODS OF 02 02 01
ANALYSIS
3 UNIT-lll: THERMAL METHODS 01 01 -
OF ANALYSIS
4 UNIT-IV: 01 01 01
ELECTROANALYTICAL
METHODS
5 UNIT-V: SEPARATION 02 02 01
TECHNIQUES
Total number of questions 08 08 03
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER,
MODEL PAPER FOR ANALYTICAL METHODS IN CHEMISTRY

(With effect from 2020-21)
Time :2%/2 Hrs Max. Marks: 50M
SECCTION —A
Answer ALL questions (4X7 =28 M)

1. Write about 1) F-test 2) Q-test.
(OR)
Explain the types of errors.
Write the principle, Instrumentation of AAS.
(OR)
UV Instrumentation and applications.
5. Explain theory, principle of TG.
(OR)
6. Discuss the Electroanalytical methods.
7. Define the i) Batch extraction
ii) Continuous extraction
(OR)
8. Development methods of chromatography.

SECCTION —-B
Answer any FOUR of the following. (4X4 =16 M)

9. Write accuracy - precision.

10. Write note on T-test.

11. Explain the Beer-Lamberts law.

12. Write the applications of AES.

13. Write the applications of TG.

14. Write the Basic principle of pH metric.
15. Write the Principle of solvent extraction.
16. Write a note on lon exchange.

SECCTION -C
Answer ALL the following (3X2 =6 M)

17. Explain selection rule.
18. Determination of pKa values.
19. Write the principle of chromatography.
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PRACTICALS- DSE LAB: ANALYTICAL METHODS IN CHEMISTRY

60 Lectures

l. Separation Techniques

Chromatography:
(a) Separation of mixtures
(i) Paper chromatographic separation of Co2+ and Ni2+.
(ii) Separation and identification of the amino acids present in the given
mixture by paper chromatography. Reporting the Rf values.
Il. Solvent Extractions:

(i) To separate a mixture of Ni 2+ & Fe 2+ by complexation with DMG and
extracting the Ni 2+ - DMG complex in chloroform, and determine its
concentration by spectrophotometry.

Analysis of soil:

(i) Determination of pH of soil.

(i)  Total soluble salt

(iii)  Estimation of calcium, magnesium

(iv) Qualitative detection of nitrate, phosphate

lon exchange:

(i) Determination of exchange capacity of cation exchange resins and
anion exchange resins.

(i)  Separation of amino acids from organic acids by ion exchange
chromatography.

lIl Spectrophotometry Verification of Lambert-Beer’s law and determination of

concentration of a coloured species (CuSO4, KMn0O4)
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Reference Books:
¢ Vogel, Arthur I: A Text book of Quantitative Inorganic Analysis (Rev. by G.H. Jeffery and
others) 5

th Ed. The English Language Book Society of Longman.
e Willard, Hobart H. et al.: Instrumental Methods of Analysis, 7 th Ed. Wardsworth
Publishing

Company, Belmont, California, USA, 1988.
e Christian, Gary D; Analytical Chemistry, 6 th Ed. John Wiley & Sons, New York, 2004.
* Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.
» Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher,
2009.
» Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analysis, Thomson Asia
Pvt.

Ltd. Singapore, 1998.
* Mikes, O. & Chalmers, R.A. Laboratory Hand Book of Chromatographic & Allied Methods,
Elles

Horwood Ltd. London.
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Il B.Sc. CHEMISTRY (HONOURS) V SEMESTER LABORATORY COURSE

PRACTICAL PAPER — ANALYTICAL METHODS IN CHEMISTRY

FROM 2019-20 ONWARDS

SCHEME OF VALUATION
Max.Marks: 50 Marks Time: 3 Hrs
1) For Record 10 Marks
2) For Practical 40 Marks
Splitting of Practical Marks:
xxv)  Procedurein 10 min 5 Marks
XXVi) Formula with units 5 Marks
XXVii) Neat tabulation 5 Marks
XXViii) Correct calculation 5 Marks
Error< 10 % 20 Marks
Error 10-15 % 15 Marks

Error>15%

Total Marks -50 M

10 Marks (Minimum Marks)
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THIRD YEAR
SEMESTER-VI




CHEMISTRY -VIA : INORGANIC CHEMISTRY IV

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures
Theoretical Principles in Qualitative Analysis (H2S Scheme)

Basic principles involved in analysis of cations and anions. Solubility products, common ion
effect. Principles involved in separation of cations into groups and choice of group reagents.
Interfering anions (fluoride, borate, oxalate and phosphate) and need to remove them after
Group 1.

(12 Lectures)

Organometallic Compounds

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 binuclear carbonyls
of

3d series. Structures of mononuclear and binuclear carbonyls of Cr, Mn, Fe, Co and Ni
using VBT. =-acceptor behaviour of CO (MO diagram of CO to be discussed), synergic
effect and use of IR data to explain extent of back bonding.

Zeise’s salt: Preparation and structure, evidences of synergic effect and comparison of
synergic effect with that in carbonyls.

Metal Alkyls: Important structural features of methyl lithium (tetramer) and trialkyl
aluminium (dimer), concept of multicentre bonding in these compounds.

Ferrocene: Preparation and reactions (acetylation, alkylation, metallation, Mannich

Condensation). Structure and aromaticity. Comparison of aromaticity and reactivity with that
of benzene. (26 Lectures)
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Bioinorganic Chemistry:

Metal ions present in biological systems, classification of elements according to their action
in biological system. Geochemical effect on the distribution of metals. Sodium / K-pump,

carbonic anhydrase and carboxypeptidase. Excess and deficiency of some trace metals.
Toxicity

of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelating agents in medicine,
Cisplatin as an anti-cancer drug.

Iron and its application in bio-systems, Haemoglobin, Myoglobin; Storage and transfer of
iron.

(14 Lectures)

Catalysis by Organometallic Compounds

Study of the following industrial processes and their mechanism:
1. Alkene hydrogenation (Wilkinson’s Catalyst)

2. Synthetic gasoline (Fischer Tropsch reaction)

3. Polymerisation of ethene using Ziegler-Natta catalyst

(8 Lectures)
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Reference Books:

* Vogel, A.l. Qualitative Inorganic Analysis, Longman, 1972

 Svehla, G. Vogel's Qualitative Inorganic Analysis, 7th Edition, Prentice Hall, 1996-03-07.

e Lippard, S.J. & Berg, J.M., Principles of Bioinorganic Chemistry Panima Publishing

Company 1994.

» Cotton, F.A., Wilkinson, G., & Gaus, P.L. Basic Inorganic Chemistry 3rd Ed.;
Wiley India,

e Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of
Structure and Reactivity 4 th Ed., Harper Collins 1993, Pearson,2006.

e Sharpe, A.G. Inorganic Chemistry, 4 th Indian Reprint (Pearson Education) 2005
* Douglas, B. E.; McDaniel, D.H. & Alexander, J.J. Concepts and Models in
Inorganic Chemistry3rd Ed., John Wiley and Sons, NY, 1994.

e Greenwood, N.N. & Earnshaw, A. Chemistry of the Elements 2nd Ed, Elsevier,
1997 (Ziegler Natta Catalyst and Equilibria in Grignard Solution).

e Lee, J.D. Concise Inorganic Chemistry 5 th Ed., John Wiley and sons 2008.

e Powell, P. Principles of Organometallic Chemistry, Chapman and Hall, 1988.

e Shriver, D.D., Atkins, P. and Langford, C.H., Inorganic Chemistry 2nd Ed., Oxford

University Press, 1994,

e Purcell, K.F. & Kotz, J.C., Inorganic Chemistry, W.B. Saunders Co. 1977

e Miessler, G. L. & Tarr, Donald A., Inorganic Chemistry 4 th Ed., Pearson, 2010.
» Collman, James P. et al. Principles and Applications of Organotransition Metal
Chemistry. Mill Valley, CA: University Science Books, 1987.

» Crabtree, Robert H. The Organometallic Chemistry of the Transition Metals.

John Wiley New York, NY, 2000.

e Spessard, Gary O., & Miessler, Gary L., Organometallic Chemistry. Upper Saddle

River, NJ: Prentice-Hall, 1996.
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CHEMISTRY -VIA : INORGANIC CHEMISTRY IV

Practical VIA Lab: 60 Lectures

Qualitative semimicro analysis of mixtures containing 3 anions and 3 cations. Emphasis
should be given to the understanding of the chemistry of different reactions. The following
radicals are

suggested:

C032-, NO2-, S2-, SO32- ,52032-, CH3COO-, F- ,CI-, Br-, I-, NO3-, BO33-, C2042-,
PO43-, NH4+, K+,

Pb2+ , Cu2+, Cd2+, Bi3+, Sn2+, Sh3+ , Fe3+, Al3+, Cr3+, Zn2+, Mn2+ , Co2+, Ni2+,
Ba2+, Sr2+, Ca2+ , Mg2+

Mixtures should preferably contain one interfering anion, or insoluble component (BaSO4 ,

SrSO4, PbS0O4, CaF2 or Al203) or combination of anions e.g. CO32-and SO32-, NO2- and
NO3-,

Cland Br-, Cland I-, Brand I-, NO3

- and Br-, NO3

-and I-.

Spot tests should be done whenever possible.

Principles involved in chromatographic separations. Paper chromatographic separation of
following metal ions:

i. Ni (1) and Co (1)

ii. Cu(I1) and Cd(I1)

Reference Books:
_ Vogel’s Qualitative Inorganic Analysis, Revised by G. Svehla.

] Vogel, A.I. A Textbook of Quantitative Analysis, ELBS. 1986
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CHEMISTRY -VIB: ORGANIC CHEMISTRY V

(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures
Qrganic Spectroscopy

General principles Introduction to absorption and emission spectroscopy.

UV Spectroscopy: Types of electronic transitions, Amax, Chromophores and Auxochromes,
Bathochromic and Hypsochromic shifts, Intensity of absorption; Application of Woodward
Rules for calculation of Amax for the following systems: o,-unsaturated aldehydes, ketones,
carboxylic acids and esters; Conjugated dienes: alicyclic, homoannular and heteroannular;

Extended conjugated systems (aldehydes, ketones and dienes); distinction between cis and
trans isomers.

IR Spectroscopy: 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 size on IR absorptions; Fingerprint region and its significance; application
in functional group analysis.

NMR Spectroscopy: Basic principles of Proton Magnetic Resonance, chemical shift and
factors influencing it; Spin — Spin coupling and coupling constant; Anisotropic effects in
alkene, alkyne,

aldehydes and aromatics, Interpetation of NMR spectra of simple compounds.
Applications of IR, UV and NMR for identification of simple organic molecules.

(24
Lectures)

Carbohydrates
Occurrence, classification and their biological importance.

Monosaccharides: Constitution and absolute configuration of glucose and fructose, epimers
and

anomers, mutarotation, determination of ring size of glucose and fructose, Haworth
projections

and conformational structures; Interconversions of aldoses and ketoses; Killiani- Fischer
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synthesis and Ruff degradation;
Disaccharides — Structure elucidation of maltose, lactose and sucrose.
Polysaccharides — Elementary treatment of starch, cellulose and glycogen.

(16
Lectures)

Dyes

Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing;
Synthesis and applications of: Azo dyes — Methyl orange; Triphenyl methane dyes -
Malachite green and Rosaniline ; Phthalein Dyes — Phenolphthalein; Natural dyes —
structure elucidation and synthesis of Alizarin and Indigotin; Edible Dyes with examples.

(8
Lectures)

Polymers

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

Polymerisation reactions -Addition and condensation -Mechanism of cationic, anionic and
free

radical addition polymerization; Metallocene-based Ziegler-Natta polymerisation of alkenes;

Preparation and applications of plastics — thermosetting (phenol-formaldehyde,
Polyurethanes)

and thermosoftening (PVC, polythene);
Fabrics — natural and synthetic (acrylic, polyamido, polyester); Rubbers — natural and

synthetic: Buna-S, Chloroprene and Neoprene; Vulcanization; Polymer additives;
Introduction

to; Biodegradable and conducting polymers with examples.

(12 Lectures)
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Reference Books:

-Kalsi, P. S. Textbook of Organic Chemistry 1st Ed., New Age International (P) Ltd. Pub.
«Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).

*Billmeyer, F. W. Textbook of Polymer Science, John Wiley & Sons, Inc.

«Gowariker, V. R.; Viswanathan, N. V. &Sreedhar, J. Polymer Science, New Age
International

(P) Ltd. Pub.
«Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural
Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

«Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc.*Clayden, J.; Greeves,
N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University Press.

-Singh, J.; Ali, S.M. & Singh, J. Natural Product Chemistry, PrajatiPrakashan (2010).

«Kemp, W. Organic Spectroscopy, Palgrave
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CHEMISTRY -VIB: ORGANIC CHEMISTRY V
Practical VIB — Lab:

60 Lectures

1.Extraction of caffeine from tea leaves.

2.Preparation of urea formaldehyde resin.

3.Quialitative analysis of unknown organic compounds containing monofunctional groups

(carbohydrates, aryl halides, aromatic hydrocarbons, nitro compounds, amines and amides)
and

simple bifunctional groups, e.g. salicylic acid, cinnamic acid, nitrophenols etc.
4.1dentification of simple organic compounds by IR spectroscopy and NMR spectroscopy
(Spectra to be provided).

4. Preparation of methyl orange.

Reference Books:

-Vogel, A.l. Quantitative Organic Analysis, Part 3, Pearson (2012).

«Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
«Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry,
5th Ed., Pearson (2012)

«Ahluwalia, V.K. &Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation
and

Quantitative Analysis, University Press (2000).
«Ahluwalia, V.K. &Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative

Analysis, University Press (2000).
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CHEMISTRY-DSE-3: POLYMER CHEMISTRY

(Credits: Theory-06, Practicals-02)

Theory: 60 Lectures

Introduction and history of polymeric materials:

Different schemes of classification of polymers, Polymer nomenclature, Molecular forces and
chemical bonding in polymers, Texture of Polymers.

4
Lectures)

Functionality and its importance:Criteria for synthetic polymer formation,

classification of polymerization processes,
Relationships between functionality, extent of reaction and degree of polymerization.
Bifunctional systems, Poly-functional systems.

(8
Lectures)

Kinetics of Polymerization:

Mechanism and Kinetics of step growth, radical chain growth, ionic chain (both cationic and
anionic) and coordination polymerizations, Mechanism and kinetics of copolymerization,
polymerization techniques.

(8
lectures)

Crystallization and crystallinity:

Determination of crystalline melting point and degree of crystallinity, Morphology of
crystalline

polymers, Factors affecting crystalline melting point.

(4 Lectures)
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Nature and structure of polymers-Structure Property relationships.

(2 Lectures)

Determination of molecular weight of polymers (Mn, Mw, etc) by end group
analysis,

viscometry, light scattering and osmotic pressure methods. Molecular weight distribution and
its

significance. Polydispersity index.

(8
Lectures)

Glass transition temperature (Tqg) and determination of Tg. Free volume

theory, WLF
equation, Factors affecting glass transition temperature (Tg).

(8
Lectures)

Polymer Solution - Criteria for polymer solubility, Solubility parameter,
Thermodynamics of

polymer solutions, entropy, enthalpy, and free energy change of mixing of polymers
solutions,

Flory- Huggins theory, Lower and Upper critical solution temperatures.

(8
Lectures)

Properties of Polymers (Physical, thermal, Flow & Mechanical Properties).

Brief introduction to preparation, 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-phenylene
sulphide
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polypyrrole, polythiophene)].
(10 Lectures)

Reference Books:

e Seymour’s Polymer Chemistry, Marcel Dekker, Inc.

e G. Odian: Principles of Polymerization, John Wiley.

o F.W. Billmeyer: Text Book of Polymer Science, John Wiley.
e P. Ghosh: Polymer Science & Technology, Tata Mcgraw-Hill.

e R.W. Lenz: Organic Chemistry of Synthetic High Polymers.
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CHEMISTRY PRACTICAL - DSE-3 LAB: POLYMER
CHEMISTRY 60 Lectures

Polymer synthesis

1. Interfacial polymerization, preparation of polyester from isophthaloyl chloride (IPC)
and phenolphthalein

a. Preparation of IPC

b. Purification of IPC

c. Interfacial polymerization

3. Redox polymerization of acrylamide

4. Precipitation polymerization of acrylonitrile

5. Preparation of urea-formaldehyde resin

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

*at least 7 experiments to be carried out.

Reference Books:

e Malcohm P. Stevens, Polymer Chemistry: An Introduction, 3rd Ed.

e Harry R. Allcock, Frederick W. Lampe and James E. Mark, Contemporary Polymer
Chemistry, 3rd ed. Prentice-Hall (2003)

e Fred W. Billmeyer, Textbook of Polymer Science, 3rd ed. Wiley-Interscience (1984)
¢ Joel R. Fried, Polymer Science and Technology, 2nd ed. Prentice-Hall (2003)

e Petr Munk and Tejraj M. Aminabhavi, Introduction to Macromolecular Science, 2nd
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ed. John Wiley & Sons (2002)

e L. H. Sperling, Introduction to Physical Polymer Science, 4th ed. John Wiley & Sons
(2005)

e Malcolm P. Stevens, Polymer Chemistry: An Introduction, 3rd ed. Oxford University

Press (2005)

e Seymour/ Carraher’s Polymer Chemistry, 9th ed. by Charles E. Carraher, Jr. (2013)

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM m




CHEMISTRY-DSE-4: INDUSTRIAL CHEMICALS AND
ENVIRONMENT
(Credits: Theory-04, Practicals-02)

Theory: 60 Lectures

Industrial Gases and Inorganic Chemicalsindustrial Gases: Large scale
production, uses, storage and hazards in handling of the following

gases: oxygen, nitrogen, argon, neon, helium, hydrogen, acetylene, carbon monoxide,
chlorine,

fluorine, sulphur dioxide and phosgene.

Inorganic Chemicals: Manufacture, application, analysis and hazards in handling the
following

chemicals: hydrochloric acid, nitric acid, sulphuric acid, caustic soda, common salt, borax,
bleaching powder, sodium thiosulphate, hydrogen peroxide, potash alum, chrome alum,
potassium dichromate and potassium permanganate.

(10 Lectures)

Industrial Metallurgy

Preparation of metals (ferrous and nonferrous) and ultrapure metals for semiconductor
technology.

(4 Lectures)

Environment and its segments

Ecosystems. Biogeochemical cycles of carbon, nitrogen and sulphur. Air Pollution: Major
regions of atmosphere. Chemical and photochemical reactions in atmosphere. Air pollutants:
types, sources, particle size and chemical nature; Photochemical smog: its constituents and
photochemistry. Environmental effects of ozone, Major sources of air pollution. Pollution by

S02, CO2, CO, NOx, H2S and other foul smelling gases. Methods of estimation of CO,
NOX,

SOx and control procedures. Effects of air pollution on living organisms and vegetation.
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Greenhouse effect and Global warming, Ozone depletion by oxides of nitrogen,
chlorofluorocarbons and Halogens, removal of sulphur from coal. Control of particulates.

Water Pollution: Hydrological cycle, water resources, aquatic ecosystems, Sources and
nature of

water pollutants, Techniques for measuring water pollution, Impacts of water pollution on
hydrological and ecosystems. Water purification methods. Effluent treatment plants (primary,
secondary and tertiary treatment). Industrial effluents from the following industries and their

treatment: electroplating, textile, tannery, dairy, petroleum and petrochemicals, agro,
fertilizer,

etc.
Sludge disposal. Industrial waste management, incineration of waste. Water treatment and

purification (reverse osmosis, electro dialysis, ion exchange). Water quality parameters for
waste

water, industrial water and domestic water.

(30 Lectures)

Energy & Environment

Sources of energy: Coal, petrol and natural gas. Nuclear Fusion / Fission, Solar energy,
Hydrogen, geothermal, Tidal and Hydel, etc.
Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management.

(10 Lectures)

Biocatalysis

Introduction to biocatalysis: Importance in —Green Chemistryl and Chemical Industry.

(6 Lectures)
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Reference Books:

e E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.

¢ R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley

Publishers, New Delhi.

e J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

¢ S. S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company Ltd. NewDelhi.

e K. De, Environmental Chemistry: New Age International Pvt., Ltd, New Delhi.

¢ S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi.
¢ S.E. Manahan, Environmental Chemistry, CRC Press (2005).

e G.T. Miller, Environmental Science 11th edition. Brooks/ Cole (2006).

e A. Mishra, Environmental Studies. Selective and Scientific Books, New Delhi (2005).
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CHEMISTRY PRACTICAL - DSE-4 LAB: INDUSTRIAL
CHEMICALS & ENVIRONMENT

60 Lectures

1. Determination of dissolved oxygen in water.

2. Determination of Chemical Oxygen Demand (COD)
3. Determination of Biological Oxygen Demand (BOD)
4. Percentage of available chlorine in bleaching powder.

5. Measurement of chloride, sulphate and salinity of water samples by simple titration
method

(AgNOsand potassium chromate).

6. Estimation of total alkalinity of water samples (COs2-, HCOs-) using double titration
method.

7. Measurement of dissolved CO?2.

8. Study of some of the common bio-indicators of pollution.
9. Estimation of SPM in air samples.

10. Preparation of borax/ boric acid.

Reference Books:

e E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.

e R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley

Publishers, New Delhi.
¢ J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

¢ S. S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company Ltd. New
Delhi.

¢ K. De, Environmental Chemistry: New Age International Pvt., Ltd, New Delhi.

¢ S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi.
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MCAC Course Theory Papers

S.No | Semester | Paper Title of the Paper
1. | General | | Inorganic and Physical Chemistry
2. I I Basic principles and laboratory operations
3. I General Il | Organic and General Chemistry
4. I ] Quantitative methods of analysis
5. Il General | Organic chemistry & inorganic chemistry
i
6. Il I Separation methods - |
7. v General | Inorganic, Organic & Physical Chemistry
v
8. v v Separation methods — |1
9 \% General V | Applied inorganic chemistry and organic chemistry
10 Vv Vv Analytical biochemistry and environmental
chemistry
11 \% General | Applied physical chemistry and organic chemistry
VI
12 \% VI Instrumental methods of analysis
13 VI General | Environmental Studies
Elective
VII
14 VI VIl Analysis of applied industrial products
Analytical
Elective
15 VI Cluster | Cluster Papers
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
YLLABUS FOR1B.SC.. ANALYTICAL CHEMISTRY, SEMESTER -1
PAPER-1 FROM 2019 — 2020 ONWARD
BASIC PRINCIPLES AND L ABORATORY OPERATION
Total Hours: 60 Hrs
NIT-I:
A. S.TUNITS -

Definition of the seven base units (Mass, Length, Time, Temperature, Amount
of substance, Electrical current and Luminous intensity); Derived units; Conversions
between units; Significant figures.

B. CHEMICAL CONCENTRATIONS -
Mole, molar mass; Calculations in grams and moles; Solutions and their
concentrations- Molar concentrations; Analytical Molarity; Equilibrium molarity of a
particular species; Percent concentration; Parts per million/ billion (ppm,ppb);

Volume ratios for dilution procedures; p-functions; Classification and Preparation of

Standard solutions.

UNIT-1IC

INTRODUCTION TO ANALYTICAL CHEMISTRY AND ANALYTICAL
METHODS - I:

General steps in chemical analysis; Introduction to methods of detecting
analytes- Physical, Electromagnetic radiations and Electric charge; Single pan
analytical balance (operation and construction), Errors in weighing and care of an

analytical balance.
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UNIT-111:

INTRODUCTION TO ANALYTICAL CHEMISTRY AND ANALYTICAL
METHODS - II:

Description and use of common laboratory apparatus — volumetric flask,
burettes, pipettes, meniscus readers, weighing bottles, types of funnels,
chromatographic columns, chromatographic jars, desiccators, drying ovens, filter
crucibles, rubber police men; Calibration and use of volumetric glass ware.

pH meter - components, use, maintenance, application of data; Laboratory note book.

UNIT-1V:

ERRORS IN CHEMICAL ANALYSIS:

Types of Errors; Accuracy and Precision, Absolute and Relative
uncertainty, Propagation of uncertainty, Gaussian distribution, Mean and Standard
deviation; Confidence intervals; Statistical tests of data (F-test, t-test, Q-test for bad
data, the methods of Least squares); Calibration curve; laboratory note book; Safety

with chemicals and Wastes.

UNIT-IVC

PRINCIPLES OF THERMOGRAVIMETRY:
Principles of TGA, DTA and thermometric titrations — Applications of
CaC,0.H20(CH3COO0),Ca.H20 and HCI Vs NAOH thermometric titrations.
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

I BSC ANALYTICAL CHEMISTRY, SEMESTER -1 PAPER-1
BASIC PRINCIPLES AND | ABORATORY OPERATION

MODEL ESTION PAPER

Time: 2 ¥ Hrs. Max.Marks: 50 M
ECTION-A

Answer ALL the questions (4X7=28M)
1.What is concentration of a solution? Write about the following:
1)Analytical molarity.
2)Equilibrium molarity.
3)Percent concentration.
(OR)
2.What is S.I units? Explain about 7 base units of international system.
3.What is chemical analysis? what are the general steps involved in chemical analysis?
(OR)
4.Explain about the construction and working of single pan analytical balance.
5.Write about the following common laboratory apparatus:

i) Desiccator
ii) Rubber policeman
iif) Meniscus reader
iv) Pipettes
(OR)

6.Write the F-test and t-test while analyzing the data statistically.
7.Define Error and explain about the types of errors.
(OR)

8.What are Thermometric titrations and Write about the thermometric titration of HCI Vs
NaOH.
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ECTION-B

Answer any FOUR of the following: (4X4=16 M)
9. Write about the method of detection of analyte based on the electric charge.

10. What are Significant Figures? Give the rules to identify the significant figures.

11. Write about various types of funnels used in the laboratory.

12. Explain about Gaussian distribution.

13. Write about the principle of TGA.

14. Write a brief note on Parts per million and Parts per Billion.

15. Write a short note on electrodes used in pH meter.

16. Write a short note on Accuracy and Precision.

Answer ALL questions: (3X2=6M)

17. Write about Luminous intensity.

18. Define Electromagnetic radiation.

19. Calculate the weight of EDTA present in given 200ml 0.025M EDTA solution
(mol.wt of EDTA is 372.24 g/mol).
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
I B.SC., ANALYTICAL CHEMISTRY, SEMESTER -1
FROM 2019 — 2020 ONWARDS

BASIC PRINCIPLES AND LABORATORY OPERATION

BLUE PRINT
SI.No. CHAPTER Essay Short answer Very short
questions (7M) | questions (4M) answer
questions (2M)
1. S.1 Units 2 2
2. Introduction to Analytical 1 2 1
chemistry and Analytical
methods - |
3. Introduction to Analytical 2 1 1
chemistry and Analytical
methods - |1
4. Errors in Chemical 2 2 1
analysis
5. Principles of Thermo 1 1 -
gravimetry
Total questions 08 08 03
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
I B.SC., ANALYTICAL CHEMISTRY, SEMESTER -1
FROM 2019 — 2020 ONWARDS

BASIC PRINCIPLES AND LABORATORY OPERATION

PRACTICAL SYLLABUS

Use and calibration of volumetric apparatus.

Preparation of standard solutions of Acids and Bases.

Estimation of Sodium carbonate by titrating with Hydrochloric acid.
Preparation of Standard solution of EDTA.

Estimation of Zinc using EDTA.

Use of pH meter (Determination of pH of given solutions by using pH meter).

N o gk~ w Dnh e

Preparation of Buffer solutions.
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
I B.SC., ANALYTICAL CHEMISTRY, SEMESTER -1
FROM 2019 — 2020 ONWARDS
BASIC PRINCIPLES AND LABORATORY OPERATION

HEME OF VALUATION FOR PRACTICAL

Time: 2/, hr Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks
2) Practical: 40 Marks
SCHEME OF VALUATION:
For Record - 10 Marks
For Practical - 40 Marks
Splitting of Practical Marks:

)] Procedure in first 10 min. : 5 Marks
ii) i) Formula with units : 5 Marks

iii) Neat Tabulation : 5 Marks

iv) Correct Calculation : 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks
Error > 15 %: 10 Marks (Minimum Marks)

TOTAL MARKS: 50 M
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
YLLABUS FOR I BSC. ANALYTICAL CHEMISTRY Il SEMESTER
FROM 2019 — 2020 ONWARD

PAPER-11 ANTITATIVE METHODS OF ANALYSI

Total Hours: 60 Hrs

UNIT — 1
GRAVIMETRIC ANALYSIS — | 15 Hours

A. Precipitation method- Mechanism of Precipitation (steps involved in precipitation) —
Nucleation & Crystal Growth- Induction Period
Purity of Precipitates: Co-Precipitation and Post Precipitation (only concepts) — Re-
Precipitation.
Drying and Ignition of precipitates.

B. Volatilization methods: Volatilization of analyte or its decomposition products at a
suitable temperature. (Collection and Weighing of the volatile product or,
alternatively, the mass of the product is determined indirectly from the loss in mass of

the sample).
Example: Determination of the Sodium Hydrogen Carbonates content of antacid
tablets.

UNIT |1

GRAVIMETRIC ANALYSIS - 11 15 Hours

A. Properties of Precipitates and Precipitating Reagents: Particle size, Filterability of
Precipitates (factors that determine particle size, formation of precipitates and particle
size).

B. Colloidal Precipitates (coagulation of colloids, peptization of colloids, treatment of
colloidal precipitates) and Crystalline Precipitates (particle size and filterability).

C. Co-precipitation (surface adsorption, mixed-crystal formation, occlusion, and
mechanical entrapment, co precipitation errors)

D. Precipitation from Homogeneous Solution.
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NIT 111
VOLUMETRIC ANALYSIS: 15 Hours

A. Definitions: Titrimetry, Volumetric titrimetry, Coulometric titrimetry. The
equivalence point and the end point, Indicator.

B. Classification and principles of volumetric methods: Acid-Base titrations, Redox
Titrations - Complexometric Titrations - Precipitation Titrations.

C. Acid-Base titrations - Theory of indicators, Buffer solutions - Aqueous and Non-
Aqueous Acid-Base Titrations.

D. Redox titrations — types of indicators.

UNIT -1V
INTRODUCTION TO CENTRIFUGATION AND ENVIRONMENTAL

ANALYSIS 15 Hours

A. Centrifugation — Types of centrifugation techniques.

B. Sedimentation and relative centrifugal force.

C. Types of rotors.

D. Sampling: Types of sampling — Cone and Quarter Method of Solid Sampling
E. Environmental pollution from industrial effluents and radiochemical waste.

F. Introduction to water analysis.

*kkk
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

IB.SC _ANALYTICAL CHEMISTRY I SEMESTER PAPER-1]
FROM 2019 — 2020 ONWARDS
QUANTITATIVE METHODS OF ANALYSIS
MODEL PAPER

Time: 24/, hrs. Max.Marks: 50 M
ECTION-A

Answer ALL the questions (4X7=28M)
1.Explain about the mechanism of Precipitation in Gravimetric analysis.
(OR)

2.What is Co-Precipitation and write about different methods of co-precipitation.

3.Explain about Precipitation from Homogenous solution.
(OR)

4.Explain about the Properties of Precipitates and Precipitating reagents.

5.Explain about the Theories of indicators.
(OR)

6.Write about the principles of aqueous and non-aqueous Acid-Base titrations.

7.Define Centrifugation and explain about the types of Centrifugation techniques.
(OR)

8.Write about the analysis of Water.
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ECTION-B

Answer any FOUR of the following: (4X4=16 M)
9. Write about the Crystalline precipitates.

10. What is Volatilization and explain with an example.

11. Write about various types of indicators used in the Redox titrations.

12. Explain about sedimentation.

13. Write about the principle of complexometric titration.

14. Write a brief note on Coagulation of colloids.

15. How do you determine the amount of sodium bicarbonate present in an antacid tablet.

16. Write a short note on types of rotors.

Answer ALL questions: (3X2=6M)

17. Write about Mechanical entrapment.

18. Define Relative centrifugal force.

19. Differentiate between end point and Equivalence point.
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
I B.SC., ANALYTICAL CHEMISTRY, Il SEMESTER

FROM 2019 - 2020 ONWARDS

QUANTITATIVE METHODS OF ANALYSIS

BLUE PRINT
Very short
SI.No. CHAPTER uesﬁgiasy(m) Sugggto";‘]rs‘s(‘g’ﬁ;) answer
g d questions (2M)
1. Gravimetric analysis - | 2 2 -
2. Gravimetric analysis - 11 2 2 1
3. Volumetric Analysis 2 2 1
4. Introduction to 2 2 1
Centrifugation and
Environmental Analysis
Total questions 08 08 03
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

| BSC ANALYTICAL CHEMISTRY. 11 SEMESTER

FROM 2019 — 2020 ONWARD

QUANTITATIVE METHODS OF ANALYSIS
PRACTICAL SYLLABUS

Determination of amount of Carbonate and Bicarbonate in water by titrating with
Hydrochloric acid.

Determination of amount of Acetic acid in the given sample of Vinegar.
Determination of Iron by titrating with Potassium dichromate solution.

Estimation of strength of magnesium sulphate solution in the by using EDTA
Determination of amount of Calcium and Magnesium in the given mixture by using
EDTA.

Homogenous Precipitation of Nickel as its Dimethylglyoxime (Gravimetry).
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

I B.SC._ANALYTICAL CHEMISTRY. Il SEMESTER
FROM 2019 — 2020 ONWARD

QUANTITATIVE METHODS OF ANALYSIS
HEME OF VALUATION FOR PRACTICAL

Time: 2Y; hrs Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks
2) Practical: 40 Marks
SCHEME OF VALUATION:
For Record - 10 Marks
For Practical - 40 Marks
Splitting of Practical Marks:

)] Procedure in first 10 min. : 5 Marks
ii) i) Formula with units : 5 Marks

iii) Neat Tabulation : 5 Marks

iv) Correct Calculation : 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks
Error > 15 %: 10 Marks (Minimum Marks)

TOTAL MARKS: 50 M
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
Syllabus for B.Sc. Il Year Semester — 111 Effective from 2018 — 2019 onwards

ANALYTICAL CHEMISTRY- Paper Il

SEPARATION METHODS

Total Hours: 60 Hrs

UNIT —I: 15hrs

Solvent Extraction:

Introduction, principle, techniques, factors affecting solvent extraction, Batch
extraction, continuous extraction and counter current extraction. Synergism.
Application - Determination of Iron (111).

hrom raphyv:

Classification of chromatographic methods: Principle of differential migration,
description of the chromatographic process, distribution coefficients, modes of
chromatography, performing column chromatography.

Chromatography - theory and practice: Introduction, the chromatograph (elution time
and volume), capacity factor, column efficiency and resolution, sample preparation.

UNIT —II: 15hrs

A. Techniques of Paper Chromatoqraphy:
Principle, experimental modifications, various modes of development, nature of
the paper, detection of spots, retardation factors, factors that affect the reproducibility of
Rf values (due to paper, solvent system, sample, development procedure), selection of
solvent, quantitative analysis. Applications.

B. Thin layer chromatography:
Principle, stationary phase, adsorbents, liquid phase supports, plate preparation,
mobile phase, sample application, development, saturation of chamber, detection of spot,
Rf values (effect of adsorbent, solvent, solute, development process), quantitative
analysis, applications.
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UNIT — 11 15hrs

A. Adsorption Chromatography:
Principle, adsorbents, solvents, nature of solute, operating parameters, retention
volumes and times, applications.

Column Chromatography: Principle, columns, matrix materials, stationary phase,
column packing, application of sample, column development and sample elution,
detectors and fraction collectors, applications.

B. High Performance Liguid Chrom raphy:
Principle, column, matrices and stationary phases, column packing, mobile phase and
pumps, application of sample, detectors, applications.

UNIT — 1V 15hrs

A. Liquid-Liguid Partition. Chromatography:
Principle, normal phase chromatography, reversed- phase liquid chromatography,
reversed phase liquid chromatography, applications.

B. lon Exchange:
Introduction, principle, action of ion exchange resins, separation of inorganic mixtures,
applications, Solvent extraction: Principle and process,

lon- Exchange Chromatoaraphy: Principle, ion exchangers, ion- exchange equilibria, ion
- exchange resin selectivity, column operations (column development, detection of solute
bands), factors affecting retention volumes, applications.

Suggested Readings:

1. F.W. Fifield and D. Kealy: Analytical Chemistry.

2. Daniel C Harris: Exploring chemical analysis.

3. Daniel C Harris: Quantitative chemical analysis.

4. R.V. Dilts Analytical Chemistry- Methods of Separation.

5. 0. Mikes, R.A. Chalmers: Laboratory Handbook of Chromatographic Methods

**k*
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM.
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER - 111

SEPARATION METHODS
MODEL ESTION PAPER

TIME: 2Y/> hr. MARKS: 50 M

PART-A

Answer ALL Questions. All questions carry equal marks. 4x7= 28 Marks

1. Mention the principle of solvent extraction. Write a note on any two Solvent extraction
methods.
(OR)
2. Write a short note on the following:
1) Different Chromatographic methods of development.
2) Stationary & Mobile Phases

3. Write the principle and any three development techniques of Paper Chromatography.
(OR)
4. Explain the process of Thin Layer Chromatography.
5. Explain the principle, column packing and column development in Column
Chromatography.
(OR)
6. Write about the principle, instrumentation and applications of High performance liquid
Chromatography.
7. Write the principle and separation of Inorganic mixtures by lon Exchange Technique.
(OR)
8. Give the principle and applications of lon Exchange Chromatography.

SECTION-B

Answer Any Eour Questions 4 x 4 =16 Marks

9. Write about Synergism.
10. Principle of Differential Migration.
11. What are Stationary & Mobile Phases in Paper Chromatography?
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12. Advantages of Thin Layer Chromatography over Paper Chromatography.
13. Write a note on adsorbents in Column chromatography.

14. What is Rf value? Explain the factors affecting Rf value.

15. What is reversed phase liquid Chromatography?

16. Any four properties of lon-Exchange Resins.

ECTION-

Answer All Questions 3 x 2 =6 Marks

1. Differentiate between solvent extraction and chromatography.
2. Mention any two applications of Paper chromatography & TLC.

3. What is meant by matrix materials?

% %k %k %
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTI

AL CHEMISTRY PAPER - 111

SEPARATION METHODS

BLUE PRINT
SI.No. CHAPTER Essay Short answer Very short
questions (7M) | questions (4M) answer
questions (2M)
1. Solvent Extraction & 2 2 1
Chromatography
2. Techniques of Paper 2 2 1
Chromatography & Thin
Layer Chromatography
3. Adsorption/Column 2 2 1
Chromatography & HPLC
4. Liquid-Liquid Partition & 2 2 -
lon Exchange
Chromatography
Total questions 08 08 03

**k*k
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.
DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PAPER - 111

SEPARATION METHODS
PRACTICAL SYLLABUS

1. Determination of Rf value of amino acids using paper chromatography.

2. Separation and identification of monosaccharide present in a given mixture by paper

Chromatography.

3. Determination of equivalent conductance of a weak electrolyte (acetic acid) at Different

concentrations.
4. Determination of adulterant in some common food items:

i) Chicory in coffee powder,
ii) foreign resin in Asafoetida
iii) Chilli powder

iv) Turmeric Powder

V) Pulses
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM.

1 B.Sc. ANALYTICAL CHEMISTRY PAPER - 111

SEPARATION METHODS

HEME OF VALUATION FOR PRACTICAL

Total No. of Marks: 50 Marks

Record : 10 Marks

Practical : 40 Marks

Principle - 5M

Procedure - 5M

Tabulation — 5M

Practical - 25M (For Material / Calculation)

Total: 50 Marks
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SECOND YEAR
SEMESTER - IV




GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.SC ANALYTICAL CHEMISTRY. IV SEMESTER
EROM 2019 — 2020 ONWARD
PAPER — 1V: SEPARATION METHODS — 11
GEL, AFFINITY AND GAS CHROMATOGRAPHY:
A. Gel chromatography: Principle, types of gels, separation by gel chromatography,

applications

B. Affinity chromatography: Principle, materials, selection and attachment of ligand,
practical procedure, applications

C. Gas chromatography: Apparatus and materials, preparation and application of samples,

separation conditions, detectors, applications

ELECTROPHORESIS:

A. Electrophoresis-1: Theory and classification, factors affecting mobility, macromolecular
size and charge, interactions with supporting electrolyte, PH and concentration

discontinuities, factors affecting electrophoresis phenomena

B. Electrophoresis-11: electrolysis, electro-osmosis, temperature and supporting media,
instrumentation, methodology, preparation of gel-staining and de-staining, preparative zone

electrophoresis, continuous electrophoresis, applications

DIALYSIS AND MEMBRANE FILTRATION AND GENERAL LABORATORY
METHODS:

A. Dialysis and membrane Filtration: Dialysis, classification of dialysis: Electrodialysis (ED)
and Reverse Electrodialysis (RED), types of filtrations: Micro Filtration (MF), Ultra
Filtration (UF), Nano Filtration (NF), and Reverse Osmosis (RO), Filters-nitrocellulose,

fiberglass, polycarbonate
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B. General laboratory methods: Distillation, drying solvents, fractional crystallization,
recrystallization, acid-base, complexation and precipitation titrations, vacuum filtration.

Unit-1V:
CENTRIFUGATION METHODS:

Introduction, Basic principles of sedimentation and relative centrifugal force, preparative
centrifugation and ultracentrifugation, different types of rotors, density gradients, types of

centrifugation techniques.

References
1. R. V. Dilts: Analytical Chemistry- Methods of Separation.

2. 0. Mikes, R.A. Chalmers: Laboratory Handbook of Chromatographic Methods.
3. F.W. Fifield and D. Kealy: Principles and practice of analytical chemistry.
4. Vogel's textbook of quantitative chemical analysis, 6th edition.

5. Vogel's textbook of quantitative chemical analysis, 7th edition.

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM m




GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
1 B.SCANALYTICAL CHEMISTRY, IV SEMESTER

FROM 2019 — 2020 ONWARD
PAPER — 1V: SEPARATION METHODS — 11

MODEL ESTION PAPER
Time: 2> hr Marks: 50M

PART-A
Answer all questions (4x7=28 Marks)

1. Write the principle of Gel Chromatography and write different types of gels used
in chromatography.
(OR)
2. Write the principle of gas chromatography and write briefly about apparatus and
materials used in gas-liquid chromatography.
3. Write the principles of electrophoresis and write the factors affecting the
electrophoresis.
(OR)
Write a note on preparative zone and continuous electrophoresis.
Write briefly about nitrocellulose and fibre glass filters.
(OR)
6. Write briefly about general laboratory methods.
4. Write briefly about the centrifugal methods.
(OR)
8. Write a note on different types of rotors

o s

~

PART-B

Answer any four questions (4x4=16 Marks)
9. Write a note on detectors of gas chromatography.
10. Write a note on practical procedure of affinity chromatography.
11. Write a note on the effect of charge and macromolecular size in electrophoresis.
12. Write the applications of electrophoresis.
13. Briefly write about polycarbonate.
14. Write about dialysis and membrane filtration.
15. Write the different types of centrifugation techniques.
16. Write about sedimentation process.

PART-C
Answer all questions (3x2=6 Marks)

17. Write the principle of affinity chromatogram.
18. Write a note about supporting media used in electrophoresis.

19. Define crystallization?
*kkk
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
1 B.SCANALYTICAL CHEMISTRY. IV SEMESTER
FROM 2019 — 2020 ONWARD

PAPER — 1V: SEPARATION METHODS — 11

BLUE PRINT
SI.No. CHAPTER Essay Short answer Very short
questions (7M) | questions (4M) answer
questions (2M)

1. UNIT-I : GEL, AFFINITY 2 2 1
AND GAS
CHROMATOGRAPHY

2. UNIT-II: 2 2 1
ELECTROPHORESIS

3. UNIT: 111 DIALYSIS AND 2 2 1
MEMBRANE
FILTRATION AND
GENERAL
LABORATORY
METHODS

4, UNIT: IV 2 2 -
CENTRIFUGATION
METHODS

| Total questions 08 08 03 |
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GOVERNMENT COLLEGE (A). RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
HBSC. ANALYTICAL CHEMISTRY. IV SEMESTER
PAPER-1V: SEPARATION TECHNIQUES
PRACTICAL SYLLABUS

Time: 45 Hours (3 Hrs/WK)

1. Determination of the strength of the given HCI solution by titrating it against NaOH

solution conductometrically

2. Seperation of a mixture of Ni2+ and Cu2+ by TLC and identify the ions.

3. Determination residual chlorine in city water supply using colorimetry

4. Determination of adsorption isotherm and adsorption constant (k) of acetic acid on

activated charcoal.

5. Determination of nicotine content in cigarette tobacco
References:
1. R. V. Dilts: Analytical Chemistry- Methods of Separation.
2. 0. Mikes, R.A. Chalmers: Laboratory Handbook of Chromatographic Methods.
3. F.W. Fifield and D.Kealy: Principles and practice of analytical chemistry.
4. Vogel's textbook of quantitative chemical analysis, 6th edition.
5. Vogel's textbook of quantitative chemical analysis, 7th edition.
6. Keith Wilson and John Walker: Practical Biochemistry.

7. David J.Holme and Hazel Peck: Analytical Biochemistry.

8. David Freifelder: Physical Biochemistry.
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GOVERNMENT COLLEGE (A),. RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 BSC ANALYTICAL CHEMISTRY. IV SEMESTER
EROM 2019 — 2020 ONWARD
PAPER — 1V: SEPARATION METHODS — 11
HEME OF VALUATION FOR PRACTICAL
Time: 2/, hr Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks
2) Practical: 40 Marks
SCHEME OF VALUATION:
For Record - 10 Marks
For Practical - 40 Marks
Splitting of Practical Marks:

V) Procedure in first 10 min. : 5 Marks
Vi) i) Formula with units : 5 Marks
vii)  Neat Tabulation : 5 Marks

viii)  Correct Calculation : 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks
Error > 15 %: 10 Marks (Minimum Marks)

TOTAL MARKS: 50 M
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THIRD YEAR
SEMESTER -V




VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-V

SYLLABUS FOR SEMESTER-V

ANALYTICAL BIOCHEMISTRY AND ENVIRONMENTAL CHEMISTRY

45hrs (3h/w)

UNIT-1: BASIC UNDERSTANDING OF THE STRUCTURES, PROPERTIES AND
FUNCTIONS OF CARBOHYDRATES, LIPIDS, AND PROTEINS: (12 Hours)

1. Proteins- structure, classification and functions.

2. Carbohydrates — Polysaccharides — Definition, Classification, Isolation (from mushrooms) and
characterization of polysaccharides.

3. Classification and properties of lipids, functions of steroid hormones.

4. Enzymes- nomenclature, classification, effect of pH and temperature on enzyme activity,
enzyme inhibition.
5. Introduction to Lipoproteins.

UNIT —11: CLINICAL CHEMISTRY - A DIAGNOSTIC APPROACH BY
BLOOD/URINE ANALYSIS: (10 Hours)

Blood: Composition and functions of blood, blood coagulation.

Blood collection and preservation of samples.

Anemia.

Estimation of glucose, urea, creatinine, cholesterol and bilirubin in blood.
Formation of urine.

Composition of normal and pathological urine.

SuhkwbdE

UNIT-111: MICROBIOLOGICAL ANALYSIS: (8 Hours)
Microbiological Analysis: Defintion, functions - Different culture media used for
microbiological analysis - Microbiological assay of antibiotics (cylinder or cup plate method) -
microbiological analysis of water by membrane filtration method.

UNIT-1V: DRUG FORMULATIONS AND DRUG ANALYSIS: (8 Hours)
Brief introduction to different types of formulations - Additives used in tablet manufacture -
Analysis, uses and formulations of following drugs: Aspirin, Sulphadiazine, Phenobarbitone,
Methyl Dopa, Vitamin — C, Salicylic acid.

UNIT-V: ENVIRONMENTAL CHEMISTRY: (7 Hours)
Concept and scope of environmental chemistry -nomenclature -environmental segments - The
natural cycles of the environment -the hydrological cycle -the oxygen cycle -the nitrogen cycle.
Classification of water pollutants - Dissolved Oxygen-BOD-COD- Waste water treatment
(General). Disposal of radioactive wastes.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-V
SEMESTER -V

ANALYTICAL BIOCHEMISTRY AND ENVIRONMENTAL CHEMISTRY
MODEL ESTION PAPER
Time: 2> hr Max. Marks: 50M

ECTION —A
Answer all the questions 4X7=28M

1. What are Polysaccharides? How they are classified and explain the Isolation of
Polysaccharides.

(OR)

2. Define Protein. Write a detailed account on structure of Proteins.
3. Write about the procedure for the Estimation of glucose and Cholesterol in Blood.

(OR)

4. Write detailed note on Composition of Blood.
5. Explain the Microbiological analysis of water by membrane filtration method.

(OR)

6. Write a detailed account on different Formulations of drug manufacturing.
7. Write about the Estimation, formulations and uses of Aspirin.

(OR)
8. Write about the general procedure for the treatment of Waste water.
SECTION B
Answer any FOUR of the following 4x4=16M

9. Write about the functions of Steroid hormones.

10. Write a short note on effect of temperature on enzyme activity.

11. Write a brief note on composition of normal and pathological urine.

12. Give the process of collection and preservation of blood samples.

13. What are the different Culture media that are used for the microbiological analysis?

14. Write about procedure for the analysis of Methyl Dopa.
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15. Write about the Additives that are used in the manufacture of Tablets.
16. Give a brief account of Hydrological cycle of Environment.

ECTION —
Answer all the questions 3x2=6M

17. What are Lipoproteins and give two examples.
18. Define Anemia and write the normal range of Hemoglobin in blood.
19. Define BOD and COD.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-V

SEMESTER-V

ANALYTICAL BIOCHEMISTRY AND ENVIRONMENTAL CHEMISTRY

BLUE PRINT
VERY SHORT
ESSAY ASN|_IS(\)/\I7E-FR ANSWER
S No NAME OF THE QUESTIONS QUESTION QUESTION
' UNIT (07 M) (02 M)
(04 M) :
Knowledge Under standin Skill
g /Application
Basic understanding
of the structures,
i properties and 02
UNIT- functions of 02 01
carbohydrates,
lipids, and proteins
Clinical chemistry:
UNIT-II A diagnostic 02 02 01
approach by
blood/urine analysis
| UNIT-III Microbiological o1 01 ] |
analysis
Drug formulations
| UNIT-IV and Drug analysis 02 02 ) |
| UNIT-V Environmental 01 01 01 |
chemistry
| TOTAL 08 08 03 |
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

1 B.Sc. ANALYTICAL CHEMISTRY PAPER-V SEMESTER-V

ANALYTICAL BIOCHEMISTRY AND ENVIRONMENTAL CHEMISTRY

Practical-V Analysis of Bio Products and Environmental analysis

30 hrs (2 h/ w)

Identification and estimation of the following:

1
2
3
4.
5.
6
7
8
9

Qualitative analysis of Carbohydrates.
Quantitative analysis of Carbohydrates.
Qualitative analysis of Lipids.

Qualitative analysis of Proteins.

Determination of the Saponification number of oil.
Estimation of Alkalinity of water.

Estimation of Acidity of Water.

No ok whe

Suggested Readings:

. T. G. Cooper: Tool of Biochemistry.

Keith Wilson and John Walker: Practical Biochemistry.

. Alan H Gowenlock: Varley's Practical Clinical Biochemistry.

Thomas M. Devlin: Textbook of Biochemistry.

Jeremy M. Berg, John L Tymoczko, LubertStryer: Biochemistry.
G. P. Talwar and M Srivastava: Textbook of Biochemistry and
Human Biology.

. A.L.Lehninger: Biochemistry.

O. Mikes, R.A. Chalmers: Laboratory Handbook of Chromatographic Methods.

10. Environmental chemistry by A.K.De
11. A text book of Engineering chemistry by S.S.Dara
12. A text book of Industrial chemistry by B.K.Sharma
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
1 B.Sc. ANALYTICAL CHEMISTRY PAPER-V SEMESTER-V

ANALYTICAL BIOCHEMISTRY AND ENVIRONMENTAL CHEMISTRY

Practical-V Analysis of Bio Products and Environmental analysis

SCHEME OF VALUATION FOR PRACTICAL

Time: 2/, hr Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks
2) Practical: 40 Marks
SCHEME OF VALUATION:
For Record - 10 Marks
For Practical - 40 Marks
Splitting of Practical Marks:

)] Procedure in first 10 min. : 5 Marks
ii) i) Formula with units : 5 Marks

iii) Neat Tabulation : 5 Marks

iv) Correct Calculation : 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks
Error > 15 %: 10 Marks (Minimum Marks)

TOTAL MARKS: 50 M
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
YLLABUS FOR 111 B.Sc.,. ANALYTICAL CHEMISTRY PAPER-VISEMESTER —V

INSTRUMENTAL METHODS OF ANALYSI
Total hrs: 45 Hours(3hrs/w)

UNIT:1 UV AND VISIBLE SPECTROPHOTOMETRY 9 Hours

Lambert-Beer's law: Principles - Instrumentation, Single/double beam instrument and its
applications IR SPECTROSCOPY:: Principle - Instrumentation and applications

UNIT-11: ATOMIC EMISSION SPECTROSCOPY (FLAME PHOTOMETRY) 9Hrs

Principle - Instrumentation - Interferences - Analytical techniques for Flame photometry -
Calibration plots (Working curves). Determination of Alkali and Alkaline earth metals in
natural water (any two metal ions)

UNIT-111: ATOMIC ABSORPTION SPECTROSCOPY 9 Hours

Principle - Instrumentation - Radiation sourcs (line sources) - Hollow cathode lamps and
Discharge lamps. Interferences - Analytical techniques for AAS - Calibration plots.
Applications - Determinations of Calcium and Magnesium in tap water.

UNIT-1V: POLOROGRAPHY AND COULOMETRY 9 Hours

(a) Polarography: Basic Principles - DME - Advantages and Disadvantages Diffusion Current
- The llkovic equation (derivation not required). Half - Wave potential - Experimental set up -
Applications. Determination of Copper and Zinc in Brass.

(b) Coulometry: Types of coulometric methods: Potentiostatic and amperostatic; principles,
instrumentation and applications, applications.

UNIT-V: BASIC ELECTRO-ANALYTICAL CHEMISTRY 9 Hours

Electrochemical cells, cell potentials, electrode potentials, calculation of cell potentials and
currents in electrochemical cells, types of polarization, types of electroanalytical methods,
problems. lon-selective Electrodes: Types of ion-selective electrodes: Glass, liquid ion
exchange membrane, neutral carrier membrane, coated wire, gas sensing, air gap and
biomembrane electrodes; theory of ion selective electrode and ion-selectivity coefficient;

problems.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
1 B.Sc. ANALYTICAL CHEMISTRY PAPER-VI SEMESTER -V

INSTRUMENTAL METHODS OF ANALYSI
MODEL ESTION PAPER

Time: 2, hr Max. Marks: 50M
ECTION-A
Answer all questions 4X7=28M

1. Write the principle of lamberts - beer's law. Instrumentation of double beam
spectrometer.
(OR)
2. Instrumentation of I.R spectroscopy? Write one application.
3. Write the principal and instrumentation of flame photometry.
(OR)
4. Determination of Alkali and Alkaline earth metals in natural water.
5. Write the analytical techniques for AAS and write its applications.
(OR)
6. Write about electro-chemical cells and write types of polarization.
7. Explain half wave- potential - experimental set up and applications.
(OR)

8. Write the principle and instrumentation of coulometer.
SECTION —B
Answer any FIVE of following 4x4=16 M

9. Write the applications of lamberts-beers law.

10. Write the single and double beam instrumentation.
11. Write about calibration plots.

12. Write analytical techniques of flame photometry.
13. Write the instrumentation of AAS.

14. Determination of calcium and magnesium in water.
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15. Determination of copper and zinc in brass.
16. Write about glass and bio membrane in electrode.

ECTION —

Answer all the questions 3x2=6 M

17. Write lamberts-beers law.
18. Write the principle of AAS.
19. Write any two advantages of diffusion current.

*kkkk

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM




VERNMENT

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VI

LLEGE (AUTONOM

RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

INSTRUMENTAL METHODS OF ANALYSI

EMESTER -V

BLUE PRINT
VERY SHORT
ESSAY ASNl_IS(\)AI?gR ANSWER
S.No NAME OF THE QUESTIONS QUESTION QUESTION
' UNIT (07 M) (02 M)
(04 M) :
Knowledge Under standin Skill
g /Application
Introduction to 02
UNIT-I spectroscopic 02 01
method of analysis
UNIT-II Atomic emission 02 02 01
spectroscopy
UNIT-1II Atomic Absorption 01 01 i
spectroscopy
UNIT-Iv | Polarography & 02 02 i
coulometry
Basic Electro-
UNIT-V Analytical chemistry 01 01 01
TOTAL 08 08 03 |
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PRACTICAL-VISEMESTER -V
SYLLABUS FOR PRACTICALS

INSTRUMENTAL METHODS OF ANALYSI
45 hrs (3 h/w)
1) Determination of metals in given samples by AAS technique.
2) Preparation of standard calibration graphs of Pb, Cd, Zn and Fe by AAS

3) Determination of Sodium by Flame Photometry.

Suggested Readings:

1. P.W. Atkins: Physical Chemistry.

2. G.W. Castellan: Physical Chemistry.

3. C.N. Banwell: Fundamentals of Molecular Spectroscopy.

4. Brian Smith: Infra red Spectral Interpretations: A Systematic Approach.

5. W.J. Moore: Physical Chemistry.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PRACTICAL-VISEMESTER -V

SCHEME OF VAL UATION FOR PRACTICALS

INSTRUMENTAL METHODS OF ANALYSI

Time: 2/, hr Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks
2) Practical: 40 Marks
SCHEME OF VALUATION:
For Record - 10 Marks
For Practical - 40 Marks
Splitting of Practical Marks:

)] Procedure in first 10 min. : 5 Marks
ii) i) Formula with units : 5 Marks

iii) Neat Tabulation : 5 Marks

iv) Correct Calculation : 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks
Error > 15 %: 10 Marks (Minimum Marks)

TOTAL MARKS: 50 M
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THIRD YEAR
SEMESTER - VI




PAPER - VII
ELECTIVE
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. SYLILABUS FORANALYTICAL CHEMISTRY

PAPER-VII SEMESTER - VI

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS
UNIT-I:
ANALYSIS OF SOAPS AND PAINTS: 9 Hours

Analysis of soaps: moisture and volatile matter, total alkali, total fatty acid, total fatty matter,
silicates and chlorides.

Analysis of paints: Vehicle and pigments, Barium Sulphate, total lead, lead chromate.

UNIT- II:
ANALYSIS OF FATS, OILS AND INDUSTRIAL SOLVENTS: 9 Hours

Analysis of oils: saponification value, iodine value, acid value, ester value, bromine value,
acetyl value.

Analysis of industrial solvents like benzene, acetone, methanol and acetic acid.,
Determination of methoxyl and N-methyl groups.

UNIT-I1II:
ANALYSIS OF FERTILIZERS STARCH, SUGARS AND PAPER: 9hours

urea, NPK fertilizer, super phosphate, Analysis of DDT, BHC, Endrin, Endosulphon,
Malathion, parathion.

Analysis of starch, sugars, cellulose and paper.
UNIT -IV:
ANALYSIS OF GASES: 9 Hours

Gas analysis: carbon dioxide, carbon monoxide, oxygen, hydrogen, hydrocarbons, Cetane
number

Analysis of Fuel gases like: water gas, producer gas, kerosene (oil) gas.

Ultimate analysis: carbon, hydrogen, nitrogen, oxygen, sulphur.

UNIT - V:

ANALYSIS OF COMPLEX MATERIALS 9 Hours

Analysis of cement- loss on ignition, insoluble residue, total silica, sesqui oxides, lime,
magnesia, ferric oxide, sulphuric anhydride.

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM m




VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc., ANALYTICAL CHEMISTRY PAPER-VII SEMESTER - VI
ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS
MODEL ESTION PAPER

Time: 22 hr Max. Marks: 50M
ECTION —A
Answer all the questions 4X7=28M
1. a) Write about the analysis of total fatty acids and fatty matter in soaps.
OR

b) Write about the analysis of Barium sulphate pigment in total paint.
2. a) What is Saponification Value? How do you determine the saponification value of an
oil?
OR
b) Write the procedure to analyse the Benzene and Methanol in industrial solvents.
3. a) Write a detailed account on Analysis of NPK Fertilizers.
OR
b) Write about the estimation of Starch and cellulose.
4. a) Write about the Estimation of Carbon dioxide and Carbon monoxide gases.
OR
b) Write the Ultimate Analysis for Magnesia and ferric oxide in cement.

SECTION —B
Answer any FOUR of following 4x4=16M

5. Write about the analysis of total alkali in soaps.
6. Write about the procedure for the determination of lodine value in oils.
7. Write a brief note on Analysis of DDT.
8. Discuss about octane number.
9. Write a brief note on total silica in cement.

10. Write about procedure for the Analysis of VVehicle in paints.

11. Write about the analysis of any one industrial solvent.

12. Give a brief account of Analysis of Malathion.

SECTION -C
Answer all the questions 3x2=6M
13.What are Inorganic pigments in the paints? give two examples.
15. What is water gas?
16. What are sesqui oxides?
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BLUE PRINT FOR ANALYSI

VERNMENT LLEGE (AUTONOM

RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VII

EAPPLIED INDUSTRIAL PRODUCT

EMESTER - VI

Unit Chapter Essay Short Very short
Question Answer Answer Question
(07 M) Question(04M) (02 M)
Knowledge | Understanding | SkillApplication
Unit-1 Analysis of Soaps, 02 02 01
Detergents and Paints
Unit-2 Analysis of Fats & Oils 02 02 -
and Industrial Solvents
Unit-3 Analysis of Fertilizers, 02 02 01
Starch, Sugars and
Paper
Unit-4 Analysis of Gases 01 01 01
Unit-5 Analysis of Complex 01 01 -
Materials
Total No of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VII SEMESTER - VI

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS
PRACTICAL SYLILAB

45 hrs (3h /w)
Analysis of Heav Fine Chemical

Preparation of soaps and detergents.
Estimation of EDTA in detergent and shampoo.
Assay of soaps and detergent.
Determination of washing strength of detergents by surface tension method.
Determination of CMC of detergents.
Preparation and characterization of copper sulphate.
Preparation and characterization of methyl orange and methyl red.
Estimation of Na2C03.10H20 in washing soda.
Determination of Thiosulphate content of a commercial hypo solution.

. Estimation of available chlorine in the sample of bleaching powder.

SUGGESTED BOOKS:

1. F.J.Welcher-Standard methods of analysis,

2. A.1.Vogel-A text book of quantitative Inorganic analysis-ELBS,

3. H.H.Willard and H.Deal- Advanced quantitative analysis- Van Nostrand Co,

4. F.D.Snell & F.M.Biffen-Commercial methods of analysis-D.B.Taraporavala & sons,

5. J.J.Elving and I.M.Kolthoff- Chemical analysis - A series of monographs on analytical
chemistry and its applications -- Inter Science- Vol | to VII.,

6. G.Z.Weig - Analytical methods for pesticides,plant growth regulators and food additives -
Vols | to VII,

7. Analytical Agricultural Chemistry by S.L.Chopra & J.S.Kanwar -- Kalyani Publishers

8. F.J.Welcher-Standard methods of analysis,

9. Quantitative analysis of drugs in pharmaceutical formulations by P.D.Sethi, CBS Publishers
and Distributors, New Delhi

10. G.Ingram- Methods of organic elemental micro analysis- Chapman and Hall.,

11. H.Wincciam and Bobbles (Henry J)- Instrumental methods of analysis of food additives.,
12. H.Edward-The Chemical analysis of foods;practical treatise on the examination of food
stuffs and the detection of adulterants
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VII SEMESTER — VI

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS

HEME OF VALUATION FOR PRACTICAL

Time: 2/, hr Total: 50 marks
Scheme for External Examination
1) Record: 10 Marks
2) Practical: 40 Marks
SCHEME OF VALUATION:
For Record - 10 Marks
For Practical - 40 Marks
Splitting of Practical Marks:

V) Procedure in first 10 min. : 5 Marks
Vi) i) Formula with units : 5 Marks
vii)  Neat Tabulation : 5 Marks

viii)  Correct Calculation : 5 Marks

Error < 10%: 20 Marks
Error 10-15 %: 15 Marks
Error > 15 %: 10 Marks (Minimum Marks)

TOTAL MARKS: 50 M
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B1 SEMESTER — VI

FUEL CHEMISTRY AND BATTERIES
Total Hours : 45Hrs

UNIT —I 12 h

Review of energy sources (renewable and non-renewable) — classification of fuels and their
calorific value. Coal: Uses of Coal (fuel and non-fuel) in various industries, its composition,
carbonization of coal - coal gas, producer gas and water gas — composition and uses —
fractionation of coal tar — uses of coal tar based chemicals, requisites of a good metallurgical
coke, coal gasification (Hydro gasification and catalytic gasification) coal liquefaction and
solvent refining.

UNIT-II 6 h

Petroleum and petrol chemical industry: Composition of crude petroleum, refining and
different types of petroleum products and their applications.

UNIT-I1 10 h

Fractional distillation (principle and process), cracking (Thermal and catalytic cracking).
Reforming petroleum and non-petroleum fuels (LPG, CNG, LNG, bio-gas), fuels derived
from biomass, fuel from waste, synthetic fuels (gaseous and liquids), clear fuels, petro
chemicals: vinyl acetate, propylene oxide, isoprene, butadiene, toluene and its derivative
xylene.

UNIT-1V 10h

Lubricants Classification of lubricants, lubricating oils (conducting and non-conducting),
solid and semi solid lubricants, synthetic lubricants. Properties of lubricants (viscosity index,
cloud point, pore point) and their determination.

UNIT-V 7h

Batteries Primary and secondary batteries, battery components and their role, Characteristics
of battery. Working of following batteries: Pb-Acid, Li-Battery, Solid state electrolyte
battery. Fuel cells, Solar cell and polymer cell.

REFERENCE BOOKS
1. E. Stochi: Industrial chemistry, Vol-1, Ellis Horwood Ltd. UK.
2. P.C. Jain, M. Jain: Engineering chemistry, Dhanpat Rai & sons, Delhi.

3. B.K. Sharma: Industrial Chemistry, Goel Publishing house, Meerut.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B1 SEMESTER — VI

FUEL CHEMISTRY AND BATTERIES
MODEL ESTION PAPER

Time: 22 hr Maximum Marks: 50
ECTION-A
Answer ALL the questions. 4x7=28M

1. Write in detail about renewable and non—renewable energy sources.
(OR)

2. Write about the composition and uses of producer gas and water gas.
3. Explain the composition of the crude petroleum.

(OR)
4. Describe the refining of petroleum.
5. Discuss about fractional distillation.

(OR)
6. Write about the non-petroleum fuels.
7. Explain the classification of lubricants.

(OR)

8. What are the properties of lubricants?
SECTION-B

Answer any FOUR of the following questions. 4x4 = 16 Marks

9. What are the uses of coal in various industries?

10. Discuss the gasification of coal.

11. Write the applications of different petroleum products.

12. Short note on cracking.

13. Write about synthetic fuels.

14. What are conducting and non-conducting lubricating oils?

15. Fuel cells.
16. Write about the primary and secondary batteries.
SECTION-C
Answer ALL the questions. 3x2 =6 Marks

17. What is carbonisation of coal?
18. What are conducting lubricants?
19. Write about polymer cell.
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VERNMENT

LLEGE (AUTONOM

DEPARTMENT OF CHEMISTRY

RAJAMAHENDRAVARAM

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B1 SEMESTER — VI
FUEL CHEMISTRY AND BATTERIES
BLUE PRINT
SL.NO Chapter Essay Short Very short
Question Answer Answer Question
(07 M) Question(04M) (02 M)
Knowledge | Understanding | SkillApplication
1 Unit-1 02 02 01
2 Unit-2 02 02 -
3 Unit-3 02 02 01
4 Unit-4 01 01 01
5 Unit-5 01 01 -
Total No of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B1 SEMESTER — VI

PRACTICAL VIII-Bl

PROJECT WORK

SCHEME OF VALUATION — VI Bl (PROJECT WORK)

E FPROJECT WORK.:

e Four weeks duration for multi-disciplinary training in the institution.

e Each candidate has to submit a project report after completion.

e One Faculty member has to supervise the above process
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
1 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B2 SEMESTER — VI
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

No. of h/w: 3h

UNIT-1

Recapitulation of s- and p-Block Elements 8 h Periodicity in s- and p-block elements with
respect to electronic configuration, atomic and ionic size, ionization enthalpy,
electronegativity (Pauling, Milliken and Alfred — Rochow scales). Allotropy in C, S, and P.
Oxidation states with reference to elements in unusual and rare oxidation states like carbides
and nitrides), inert pair effect, diagonal relationship and anomalous behaviour of first member
of each group.

UNIT =11 15h

Silicate Industries Glass: Glassy state and its properties, classification (silicate and non-
silicate glasses). Manufacture and processing of glass. Composition and properties of the
following types of glasses: Soda lime glass, lead glass, armoured glass, safety glass,
borosilicate glass, fluorosilicate, coloured glass, photosensitive glass. Ceramics: Important
clays and feldspar, ceramic, their types and manufacture. High technology ceramics and their
applications, superconducting and semiconducting oxides, fullerenes, carbon nanotubes and
carbon fibre. Cements: Classification of cement, ingredients and their role, Manufacture of
cement and the setting process, quick setting cements.

UNIT =1 8 h

Fertilizers: Different types of fertilizers. Manufacture of the following fertilizers: Urea,
ammonium nitrate, calcium ammonium nitrate, ammonium phosphate, polyphosphate,
superphosphate, compound and mixed fertilizers, potassium chloride, potassium sulphate.

UNIT -1V 8h

Surface Coatings: Objectives of coatings surfaces, preliminary treatment of surface,
classification of surface coatings. Paints and pigments-formulation, composition and related
properties. Oil paint, Vehicle, modified oils, Pigments, toners and lakes pigments, Fillers,
Thinners, Enamels, emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-
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friendly paint, Plastic paint), Dyes, Wax polishing, Water and Oil paints, additives, Metallic
coatings (electrolytic and electroless), metal spraying and anodizing.

UNIT -V 6h

Alloys: Classification of alloys, ferrous and non-ferrous alloys, Specific properties of
elements in alloys. Manufacture of steel (removal of silicon decarbonisation,
demagnetization, desulphurization, dephosphorisation) and surface treatment (argon
treatment, heat treatment, nitriding, carburizing). Composition and properties of different
types of steels. Chemical explosives: Origin of explosive properties in organic compounds,
preparation and explosive properties of lead azide, PETN, cyclonite (RDX). Introduction to
rocket propellants.

REFERENCE BOOK
1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.

2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley
Publishers, New Delhi.

3. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley
Publishers, New Delhi.

4.J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.
5. P. C. Jain & M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

6. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications,
New Delhi.

7. B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
1 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B2 SEMESTER — VI
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

MODEL ESTION PAPER

Time: 2/ hr Maximum Marks: 50
ECTION-A
Answer ALL the questions. 4x7=28M

1. Discuss the unusual oxidation states of carbon and nitrogen.
(OR)

2. Describe the anomalous behaviour of lithium and boron.

3. Give the composition and properties of coloured glass and photosensitized glass.
(OR)

4. Explain the manufacturing of cement and its setting process.

5. Write about the manufacturing of any two nitrogen fertilizers.
(OR)

6. Write about the manufacturing of any two phosphorous fertilizers.

7. Give the process of manufacturing of steel.
(OR)

8. Write the preparation and explosive properties of RDX.

Answer any FOUR of the following questions. 4x4 = 16 Marks

9. Write about diagonal relationship.
10. Discuss the classification of glasses.
11. Write about Carbon nanotubes.

12. Describe the manufacturing of urea.
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13. What are emulsifying agents? Give examples.
14. Explain about metallic coatings.

15. Write a note on non-ferrous alloys.

16. Explain the properties of steels.

ECTION-
Answer ALL the questions. 3x2 =6 Marks

17. What are allotropes of carbon?
18. What are NPK fertilizers?
19. What are enamel paints?
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VERNMENT

LLEGE (AUTONOM

RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

i B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B2 SEMESTER — VI
INORGANIC MATERIAL EINDUSTRIAL IMPORTANCE
BLUE PRINT
Essay Short Very short
Question Answer Answer Question
SL.NO Chapter (07M) | Question(04M) (02 M)

Knowledge | Understanding | SkillApplication
1 Unit-1 02 01 01
2 Unit-2 02 02 -
3 Unit-3 02 01 01
4 Unit-4 00 02 01
5 Unit-5 02 02 -
Total No of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B2 SEMESTER — VI
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE
PRACTICAL SYLLABUS VIII-B2
45 ours (3hr/wk)
1. Electrochemistry:

Determination of redox potential of Fe2+/ Fe3+ by potentiometric titration of ferrous
ammonium sulphate vs. potassium dichromate.

2. pH metry:
i) Preparation of phosphate buffer solutions.

if) pH metric titration of weak acid, acetic acid with strong base, NaOH and calculation of
dissociation constant.

3. Colorimetry:

i) Verification of Beer-Lambert law for KMnO4 and determination of concentration of the
given solution.

i) Verification of Beer-Lambert law for K2Cr207 and determination of concentration of the
given solution.

iii) Verification of Beer-Lambert law for CuSO4 and determination of concentration of the
given solution.

iv) Composition of complex of Cu2+-EDTA disodium salt.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
1 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B2 SEMESTER — VI
INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

SCHEME OF VAL UATION

Max. Marks: 50 Time: 2 hrs.

For Record - 10 Marks
Marks for Viva-voce - 5 Marks

Marks for Practical - 35 Marks

Splitting of Practical Marks:

Procedure in first 10 min. : 5 Marks
ii) Formula with units : 5 Marks

iii) Neat tabulation & correct calculation : 5 Marks

Error < 10% : 20 Marks
Error 10-15 % : 15 Marks
Error > 15 % : 10 Marks (Minimum Marks)
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B3 SEMESTER — VI

POLYMER TECHNIQUE
TOTAL HOURS: 45HRS
UNIT-I 12 h

Introduction of polymers: Basic definitions, degree of polymerization ,classification of
polymers - Natural and Synthetic polymers, Organic and Inorganic polymers, Thermoplastic
and Thermosetting polymers, Plastics, Elastomers, Fibres and Resins, Linear, Branched and
Cross Linked polymers, Addition polymers and Condensation Polymers, mechanism of

polymerization. Free radical, ionic and Zeigler — Natta polymerization.
UNIT-11 10 h

Techniques of Polymerization: Bulk polymerization, solution polymerization, suspension and
emulsion polymerization. Molecular weights of polymers: Number average and weight
average molecular weights Determination of molecular weight of polymers by Viscometry,

Osmometry and light scattering methods.
UNIT-11 6h

Kinetics of Free radical polymerization, Glass Transition temperature (Tg) and Determination

of Tg: Free volume theory, WLF equation, factors affecting glass transition temperature (TQ).
UNIT-IV 9h

Polymer additives: Introduction to plastic additives — fillers, Plasticizers and Softeners,
Lubricants and Flow Promoters, Antiaging additives, Flame Retardants, Colourants, Blowing

agents, Cross linking agents, Photo stabilizers, Nucleating agents.
UNIT-V 8h

Polymers and their applications: Preparation and industrial applications of Polyethylene,

Polyvinyl chloride, Teflon, Terelene, Polyacrylonitrile, Nylon6,6 and silicones.
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REFERENCE BOOKS

1. Seymour, R.B. & Carraher, C.E. Polymer Chemistry: An Introduction, Marcel Dekker, Inc.
New York, 1981.

2. Odian, G. Principles of Polymerization, 4th Ed. Wiley, 2004.
3. Billmeyer, F.W. Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971.
4. Ghosh, P. Polymer Science & Technology, Tata McGraw-Hill Education, 1991.34

5. Lenz, R.W. Organic Chemistry of Synthetic High Polymers. Interscience Publishers, New
York, 1967.
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Time:

Answer ALL the questions.

1.

10.
11.
12.
13.
14.
15.

VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY

11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B3 SEMESTER — VI

POLYMER TECHNIQUE

MODEL ESTION PAPER

25 hrs Maximum Marks: 50

ECTION-A

Give an account of classification of polymers.
(OR)

Write the mechanism of free radical polymerization.

How is molecular weight of a polymer determined by viscometry
(OR)

Give an account on bulk and solution polymerization techniques.

Discuss the use of fillers and plasticizers in improving the properties of polymers.

(OR)
Write notes on flame retardants and cross linking agents.
Discuss the kinetics of free radical polymerization.

(OR)

Write the preparation and industrial applications of polythene and teflon.

SECTION-B

Answer any FOUR of the following questions. 4x4 = 16 Marks

What are thermo plastics and thermo setting plastics?

Write about condensation polymerization.

Define number average and weight average molecular weights.
Write a note on emulsion polymerization.

Give the Williams-Landel-Ferry equation.

Illustrate the colourants and photosensitizers.

What are the factors affecting Tg?

4x7=28M
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16. Write any two applications of PVC and PAN

ECTION-
Answer ALL the questions. 3x2 =6 Marks

17. What is co polymer give example.
18. What is glass transition temperature?
19. What is nucleating agent? Give example.
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B3 SEMESTER — VI
POLYMER TECHNIQUE
BLUE PRINT
SL.NO Chapter Essay Short Very short
Question Answer Answer Question
(07 M) Question(04M) (02 M)
Knowledge | Understanding | SkillApplication
1 Introduction of 02 02 01
polymers
2 Techniques of 02 02 -
Polymerization

3 Kinetics of polymers 01 02 01

4 Polymer additives 02 01 01
5 Polymers and their 01 01 -

applications
Total No of Questions 08 08 03
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VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM
DEPARTMENT OF CHEMISTRY
i B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B3 SEMESTER — VI
PRACTICAL SYLLABUS VIII-B
45 Hours (3hr/wk)

1. Preparation of Aspirin

2. Preparation of Paracetamol

3. Preparation of Acetanilide

4. Preparation of Barbituric Acid

5. Preparation of Phenyl azo p-naphthol

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM m




VERNMENT LLEGE (AUTONOM RAJAMAHENDRAVARAM

DEPARTMENT OF CHEMISTRY
11 B.Sc. ANALYTICAL CHEMISTRY PAPER-VIII-B3 SEMESTER — VI

SCHEME OF VALUATION

Max. Marks: 50 Marks Time: 3 hrs.
For Record - 10 Marks
For Viva-voce - 5 Marks

For Practical - 35 Marks

Splitting of Practical Marks :

)] Procedure : 20 Marks
ii) Equation : 5 Marks
iii) M.P. : 5 Marks

iv) Report of yield : 5 Marks
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THE END
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