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PREFACE 

 

  With the pace that the world keeps and the speed with which technology advances, an 

understanding of science is inevitable in our day-t0-day life. To make the study of science interesting 

and enjoyable, the creation of a scientific temper in society is a must which could be achieved through 

proper education and guidance.  An effective science education can be imparted at the 

undergraduate level only by revamping the curriculum according to the needs and 

developments of the modern society from time to time. 

 

   To achieve this goal, Department of Chemistry of Govt. College, 

Rajamahendravaram with immense privilege under autonomous status, proposed new job oriented 

Restructured courses for B.Sc. First Year students by introducing in the normal curriculum pattern in 

the regular BOS from 2017-18 as Food MZC and Agricultural BBC Restructured Courses. In these 

Restructured courses, the first five semesters course is as of normal B.Sc., students for Paper I, 

II and III and for Paper IV they study elective as Food Micro-Biology, Food Zoology and Food 

Chemistry for Food MZC course and Agricultural Bio-Technology, Agricultural Botany and 

Agricultural Chemistry for Agricultural BBC course for an effective science education to the 

students. 

Another new Restructured course, which designed to be full-fledged restructured 

course was introduced from 2018-19 as B.Sc. (MCAC) with MATHEMATICS, CHEMISTRY 

AND ANALYTICAL CHEMISTRY as core subjects. 

 

  

AIMS  

 

  The curriculum being restructured by giving more importance to different aspects such 

as quality, creativity, environmental impact due to the development of technology, current 

development in science and operational skill of various instruments. The academic skills imparted to 

the students during UG programme make them competent to meet the requirements of a developing 

country. 

  The goal of the syllabus is to make the study of chemistry stimulating, relevant 

and interesting. It is prepared with a view to equip the students to understand the basic facts and 

concepts in chemistry to develop the interest in the study of chemistry, to appreciate the achievements 

in chemistry, to familiarize with the  
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emerging areas in chemistry, to develop skills in the proper handling of apparatus, instruments and 

chemicals, to familiarize with the industrial activities related to chemistry. To have more visibility 

about the subject new Research Based Pedagogical methods are incorporated in teaching 

methods. This programme is designed by incorporating various units in a systematic and more 

meaningful manner for the core as well as complementary courses. 

    The curriculum is designed after a thorough discussion with the 

academic experts from diverse fields and by considering the existing B.Sc syllabi of other universities 

and model curriculum proposed by UGC and APSCHE & AKNU in order to get continuity in the 

learning process from the new syllabi of NCERT, which meet the demands of a science aspirant. 

Chemistry, being a border science to biology, physics and engineering, has a key role to play in the 

understanding of these disciplines. Chemistry is an experimental science and demands testing 

theories through practical laboratory experiences for a thorough understanding of the subject. 

 

BROAD OBJECTIVES     To enable the students 

 To understand basic facts and concepts in chemistry 

 To appreciate the achievements in chemistry and to know the role of chemistry in nature and 

in society 

 To familiarize the emerging areas of chemistry and their applications in various spheres of 

chemical sciences and to apprise the students of its relevance in future studies. 

 To develop skills in the proper handling of instruments and chemicals 

 To be exposed to the different processes used in industries and their applications 

 To make the students ecofriendly by creating a sense of environmental awareness in them 

 To make the students aware of the applications of chemistry in day to day life 
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DEPARTMENT OF CHEMISTRY, GOVT. COLLEGE (A), R.J.Y. 

  

LIST OF ACTIVITIES PROPOSED FOR THE ACADEMIC YEAR 

2018-19 

MONTH ACTIVITY PROPOSED 

JUNE - 2018 

Departmental staff meeting to review results and class work allotment  

Submission of proposals - National Level Seminar National Seminar on “Recent 

Developments in Chemical Sciences”  RDCS-2018 to be conducted in June or August 

2018 

Preparation of curricular plans, time-tables etc.,  

Remedial coaching classes for II & III year supplementary exams  

JULY - 2018 

Preparations for National Seminar 

Bridge classes for I year students  

Student awareness programmes on ragging& eve teasing - consequences , self-

discipline, career guidance, higher education opportunities etc.,  

AUGUST 2018 
6th & 9th Aug Hiroshima & Nagasaki day / 18th August - WORLD HELIUM Day / 

26th Aug -Lavoisier birth day  

SEPTEMBER 

2018 
16th-Ozone day – Guest Lecture 

OCTOBER 

2018 

23rd MOLE Day - Chem. Fest-2018 

(Group Discussions, Quiz competitions, Poster Presentation) 

NOVEMBER 

2018 
11th National Education Day - Outreach Programme to nearby school  

DECEMBER 

2018 

1st World AIDS Day  

4th Chemical disaster prevention Day  

National Workshop on Separation Techniques 

JANUARY 

2019 

10 days coaching for PG entrance examinations in chemistry  

 

FEBRUARY 

2019 

National Level Seminar  

28th - NATIONAL SCIENCE DAY  
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AGENDA 

 

1. New syllabus for the Semesters II, IV, VI. 

2. Model Question Papers 

3. Blue Prints 

4. Additional Inputs in the Curriculum. 

5. Internal Assessment Component. 

6. Other Academic Activities of the department. 

7. Any other proposal with the permission of the chair. 
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DEPARTMENT OF CHEMISTRY, GOVT. COLLEGE (A), RAJAHMUNDRY. 

Minutes of the II Board of Studies Meeting, December - 2018. 

DATE: 27-12-2018                                                                                                             TIME: 3 PM 

           . 

      The Board of studies meeting of Chemistry Department is convened on 27-12-2018                          

at 3 PM under the Chairmanship of Sri C.V. Ramana, in-charge of the department. The 

members present discussed various aspects such as changes to   make in the syllabus & Model 

Question papers of 1, 3, 5 semesters both for theory and practical for implementing them 

during the academic year 2018-19 onwards.  

RESOLUTIONS:          It is resolved 

1 To prescribe and implement Syllabus for B.Sc. (Chemistry) II, IV and VI Semesters and also 

for B.Sc. MCAC  course as per CBC System for the Academic Year 2018-19.  

2 Implementing Pedagogical evaluation methods in the curriculum for internal assessment  

3 It is resolved to include a module on “Intellectual Property Rights” in the VI semester as 

approved in Academic Council Meeting held on 12 May 2018. 

4 It is resolved to include “Swayam Online Courses” and a credit will be given for those courses. 

5 As per the CBCS the core subject CHEMISTRY comprises of Six CORE courses in chemistry 

like six semesters as per previous practice.  

 

 For B.Sc. first year there will be Core II in   semester -II 

 

 For B.Sc. second year there will be Core IV   in semester -IV  

 

 For B.Sc. third  year there will be CORE VI in semester -VI  

 

 In B.Sc. third  year CORE – VI in Semester VI, the student has choice to select 

any one General Elective paper from  VII A/ VIIB/ VII C  
 

 In B.Sc. third  year CORE – VI in Semester VI, the student  also has choice to 

select any one Cluster Elective papers set from  VIII A1, A2 & A3 / VIII B1, B2 & 

B3/ VIII C1, C2 & C3.  
 

 For B.Sc. first year MCAC students there will be Core II in   semester –II 
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5.   EVALUATION:   Evaluation for each course will be done as follows: 

For First year students from 2016-17 and for Second year students from 2017-18 academic 

year and for Third year students from 2018-19 academic year onwards 

a) A continuous internal assessment (CIA) ( for 40 marks) by the      concerned Course teacher 

as well as by an end semester examination (for 60 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 60 marks (i.e24 marks) 

 

Average of two 20 Marks 1  Hours The passing 

minimum CIA 

will be 40% (IE., 

16 marks) 40 

Marks 

Assignments 5 Marks  

Attendance    5 Marks  

Student Seminars 5 Marks  

Viva voce / Group Discussions or 

any other  

5 Marks  

Total 40  marks  

 

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

 Passing minimum for end semester exam will be 40% out of 60 marks (i.e. 24 marks)  

6.    To introduce new model Question paper for I year B.Sc. for Paper - II, II year B.Sc. for  

        Paper – IV, III year B.Sc. for Paper – VII A, B & C, Paper – VIII A1,A2 &A3 ; Paper – VIII  

        B1, B2 & B3; and Paper – VIII C1, C2 & C3. 

7.    The pattern of question papers of I semester end examinations of Paper -I is,     

 

CORE II       SEMESTER -II      Paper -II 

  a.      MODULE-I        GENERAL CHEMISTRY 

          b.     MODULE-II       PHYSICAL CHEMISTRY 

          The Paper contains three sections A, B & C, and Each Section with Two Units 

 

8.     The pattern of question papers of III semester end examinations of  

          Paper -III is as follows:  

CORE IV       SEMESTER -IV       PAPER - IV 

         a. MODULE-I      SPECTROSCOPY 

          b.     MODULE-II      PHYSICAL CHEMISTRY 

         The Paper contains three sections A, B &C, and Each Section with Two Units 
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9.     The pattern of question papers of VI Semester end examinations of Paper –Vii is as follows:  

CORE VI        SEMESTER –VI            PAPER – VII 

  PAPER – VII A         ANALYTICAL METHODS IN CHEMISTRY 

  PAPER – VII B ENVIRONMENTAL CHEMISTRY 

  PAPER – VII C GREEN CHEMISTRY        

10.  The pattern of question papers of VI Semester end examinations of Paper –VIII (Cluster   

             Electives) contains three sets of papers as shown below:  

CORE VI        SEMESTER –VI             CLUSTER ELECTIVE - I 

  VIII A1 POLYMER CHEMISTRY 

  VIII A2 INSTRUMENTAL METHODS OF ANALYSIS 

  VIII A3 ANALYSIS OF DRUGS, FOOD PRODUCTS AND BIO- 

                                                   CHEMICAL ANALYSIS 

 

          The Paper contains three sections A, B &C, and Each Section with Two Units 

CORE VI        SEMESTER –VI             CLUSTER ELECTIVE - II 

  VIII B1 FUEL CHEMISTRY AND BATTERIES 

  VIII A2 INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE 

  VIII A3 ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS 

          The Paper contains three sections A, B &C, and Each Section with Two Units 

 

 CORE VI        SEMESTER –VI             CLUSTER ELECTIVE - II 

  VIII B1 ORGANIC SPECTROSCOPIC TECHNIQUES 

  VIII A2 ADVANCED ORGANIC REACTIONS 

  VIII A3 PHARMACEUTICAL AND MEDICINAL CHEMISTRY 

 For all papers  

 in section ‘A’ the candidate has to answer four essay questions from a total of eight 

questions with internal choice Marks:   4 x 8 = 32 

 In section ‘B’ the candidate has to answer five short answer type questions out of Eight 

Questions Marks:   5 x 4= 20 

 In section ‘C’ the candidate has to answer all the four very short answer type questions. 

Marks:  4 x 2 = 8 

 

 Total Marks: 32+ 20 + 08 = 60 Marks 
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10      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, II& III year and to modify the syllabus as per need by utilizing academic autonomy.  

11     For First, Second and Third Years the Internal Practical Examination, will be   

         already conducted at the end of I, III and V semesters  for 50 marks and External  

         Practical Examination for I, II and III Years will be conducted at the end of  

          II. IV and VI semesters for 50 marks respectively along with Project work for  

          VIII A3/B3/C3 papers(instead of practical work) for the academic year.    

 

12    For B.Sc. first year students admitted in 2017-18 on wards the practical syllabus is  

          Qualitative Analysis, and for B.Sc. second year students spectroscopy and physical     

          Chemistry practical and for third year practicals corresponding to VII A, B, C and VIII    

          A1/B1/C1, VIII A2/B2/C2 and for VIIIA3/B3/C3 (project work) will be implemented.  
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TABLE SHOWING ALLOCATION OF CREDITS (FOR THEORY & PRACTICAL) 

S.No. SEMESTER TITLE OF THE COURSE Hrs/ 

Week 

MAX. 

MARKS 

MARKS  

IN CIA 

CREDITS 

I B.Sc.   SEMESTER - II 

1.  II 
PAPER II: GENERAL AND 

PHYSICAL CHEMISTRY 
04 100 40 03 

2.  II 
PRACTICAL: QUALITATIVE 

ANALYSIS OF MIXTURE SALT 
03 50 - 02 

II B.Sc.    SEMESTER - IV 

3.  IV 
PAPER IV:SPECTROSCOPY & 

PHYSICAL CHEMISTRY 
04 100 40 03 

4.  IV PRACTICAL: 03 50 - 02 

III B.Sc.    SEMESTER - VI 

5.  VI 
VII-A: ANALYTICAL 

METHODS IN CHEMISTRY 
03 100 40 03 

6.  VI PRACTICAL 03 50 - 02 

7.  VI 
VII-B: ENVIRONMENTAL 

CHEMISTRY 
03 100 40 03 

8.  VI PRACTICAL 03 50 - 02 

9.  VI VII-C: GREEN CHEMISTRY 03 100 40 03 

10.  VI PRACTICAL 03 50 - 02 

11.  VI 
VIII-A1: POLYMER 

CHEMISTRY 
03 100 40 03 

12.   PRACTICAL 03 50 - 02 

13.  VI 
VIII-A2: INSTRUMENTAL 

METHODS OF ANALYSIS 
03 100 40 03 

14.  VI PRACTICAL 03 50 - 02 

15.  VI 

VIII-A3: ANALYSIS OF 

DRUGS, FOOD PRODUCTS & 

BIOCHEMICAL ANALYSIS 
03 100 40 03 

16.  VI PROJECT WORK 03 50 - 02 

17.  VI VIII-B1: FUEL CHEMISTRY & 

BATTERIES  
03 100 40 03 

18.  VI PRACTICAL 03 50 - 02 

 

 

 



14 
 

TABLE SHOWING ALLOCATION OF CREDITS (FOR THEORY & PRACTICAL) (continued) 

S.No. SEMESTER TITLE OF THE COURSE Hrs/ 

Week 

MAX. 

MARKS 

MARKS  

IN CIA 

CREDITS 

19 VI VIII-B2: INORGANIC 

MATERIALS OF 

INDUSTRIAL IMPORTANCE 

03 100 40 03 

20 VI PRACTICAL 03 50 - 02 

21 VI VIII-B3: ANALYSIS OF 

INDUSTRIAL PRODUCTS 
03 100 40 03 

22 VI PROJECT WORK 03 50 - 02 

23 VI VIII-C1: ORGANIC 

SPECTROSCOPIC 

TECHNIQUES 

03 100 40 03 

24 VI PRACTICAL 03 50 - 02 

25 VI VIII-C2: ADVANCED 

ORGANIC REACTIONS 
03 100 40 03 

26 VI PRACTICAL 03 50 - 02 

27 VI VIII-C3: PHARMACEUTICAL 

& MEDICINAL CHEMISTRY 
03 100 40 03 

28 VI PROJECT WORK 03 50 - 02 

I B.Sc. MCAC      SEMESTER - II 

29 II PAPER II: QUANTITATIVE 

METHODS OF ANALYSIS 

04 100 40 03 

30 II PRACTICAL - QUANTITATIVE 

ANALYSIS 

03 50 - 02 
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ADDITIONS AND DELETIONS FOR THE ACADEMIC YEAR 2018-19 

 

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. 

 

B.Sc. Chemistry Paper-II from the Academic year 2018-19 

 

SEMESTER I 

S.No 
Topic 

deleted 

No. of 

hours 
Topic incorporated 

No. of 

hours 
Justification 

1   Liquid state  4 h 
To educate students about three 

states of matter 

2   

Interfering anions 

tartrate and oxalate 

introduced  in mixture 

analysis 

- 
To enrich knowledge in 

Interfering radicals 

3 
Ni(CO)

4 
 

Structure of PCl5, SF6 

using V.B theory 
- 

About complex compound 

student will learn in final year 

so it replaced with   structures 

of PCl5 and SF6 

 

B.Sc. Chemistry Paper-IV from the Academic year 2018-19 

 

SEMESTER IV 

S.No 
Topic 

deleted 

No. of 

hours 
Topic incorporated 

No. of 

hours 
Justification 

1 

Inorganic 

Mixture 

Analysis 

30   
Mixture Analysis is shifted to 

II Semester  

2   Volumetric Analysis 30 
To enrich knowledge in 

Quantitative Analysis. 

 

B.Sc. Chemistry Paper-VIII- A3 from the Academic year 2018-19 

 

SEMESTER VIII A3 

S.N

o 

Topic 

deleted 

No. of 

hours 
Topic incorporated 

No. of 

hours 
Justification 

1 - - 

Food Adulteration and 

Determination of Food 

Adulteration 

- 

To incorporate knowledge 

about food Adulteration which 

is helpful to give awareness to 

society. 
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JUSTIFICATION FOR THE INTRODUCTION OF VARIOUS COURSES IN OUR 

CURRICULUM: 

 

OBJECTIVES OF THE CONVENTIONAL B.Sc CHEMISTRY COURSES: 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.  

OUTCOMES OF THE CONVENTIONAL B.Sc CHEMISTRY COURSES:      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. 

OUTCOMES 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,  
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there is a provision for one cluster elective papers out of two cluster elective papers.    

 

OUTCOMES OF THE RESTRUCTURED B.Sc. MCAC COURSE: 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.  

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.   
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The following members attended the Board of studies meeting: 

 

S.No. Name & Designation 

 

Signature 

1.  Dr. K. Deepthi, University Nominee 

Adi Kavi Nannaya University, Rajahmundry. 

 

2.  Dr. S. Ramana, Industrial Nominee 

Chemist, ONGC, Rajahmundry. 

 

3.  Sri K. Sri Rama Murthy, Local Nominee, 

S.K.V.T. Degree College, Rajahmundry. 

 

4.  Sri V. Soma Sekhara Rao, Local Nominee, 

Govt. Degree College, Alamuru. 

 

5.   Sri N.V.V.S.V. Prasad, Staff Member  

6.  Sri J. Yacob,  Staff Member  

7.  Dr. B. Madhav,  Staff Member  

8.  Dr. B. Mallikarjuna,  Staff Member  

9.  Dr. (Smt). K. Anitha,  Staff Member  

10.  Dr. K. Raveendra Babu,  Staff Member  

11.  Sri V. Satyanarayana,  Staff Member  

12.  Dr. M. Trinadh,  Staff Member  

13.  Smt. J. Sasi Sree,  Staff Member  

14.  Dr. E.S.R.S. Sharma,  Staff Member  

15.  Sri B.S.V. Prasad, Staff Member  

16.  Smt. M. Usha Rani,  Staff Member  

17.  Smt. N. Bhargavi,  Staff Member  

18.  Smt. P. Surya Sree,  Staff Member  
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S.No. Name & Designation 

 

Signature 

19.  Sri. K. Srinivasa Rao,  Staff Member 
 

20.  Smt. B. Baby Nalini, Staff Member 
 

21.  Smt. P. Gayatri,  Staff Member 
 

22.  Kum. B. Maha Lakshmi,  Staff Member  

23.  Sri U. Suri Babu,  Staff Member  

24.  Sri K.V.V. Ranga Rao,  Staff Member  

25.  Kum. N. Deepika Priyanka,  Staff Member  

26.  Smt. J. D. Sowjanya,  Staff Member  

27.  Sri M. Durga Prasad,  Staff Member  

28.  Sri I. Ramesh,  Staff Member  

29.                                           III B.Sc., MPC (EM)  

30.                                            III B.Sc. BZC (TM)  

31.                                           II B.Sc., MPC (EM)  

32.                                            II B.Sc. BZC (TM)  

33.                                           I B.Sc., MPC (EM)  

34.                                           I B.Sc., MCAC (EM)  

 

 

  Date:  27-12-2018  

 

    Chairman  

Board of Studies  

Department of Chemistry.  
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List of Examiners and Paper Setters: 

 

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

1.  
K. Sarveswara Rao GDC Kothapeta 

All Papers 

2.  
V.V. Prabhakara Rao GDC, Dumpagadapa (W.G.Dt.) 

All Papers 

3.  
V. Soma Sekhara Rao GDC, Alamuru. 

All Papers 

4.  
Dr. V. Sambasiva Rao GDC, TUNI. 

All Papers 

5.  
A. Sai Sundar Govt. College, Jangareddigudem 

All Papers 

6.  
Dr. T. Narasimha murthy GDC, Mandapeta 

All Papers 

7.  
U. Venkatacharyulu Govt. College, Jaggampeta 

All Papers 

8.  
Dr. G.V. Ramana SKVTC, Rajahmundry 

All Papers 

9.  
Ms. V. Ananta Lakshmi ASD GDC(W), Kakinada 

All Papers 

10.  
T.V.V. Satyanarayana GDC, Ramachandrapuram 

All Papers 

11.  
T. Sreevaram GDC, Ravulapalem 

All Papers 

12.  
D. Suneetha GDC, Yeleswaram 

All Papers 

13.  
V. Badrinarayana Rao GDC.(W) Kakinada 

All Papers 

14.  
E.V.S Subrahmanyam GDC, Razole 

All Papers 

15.  
M.M. Pacha GDC, Ramachandrapuram 

All Papers 

16.  
R. Brahmaji GDC, Ramachandrapuram 

All Papers 

17.  
U. Satyanarayana GDC, Tuni 

All Papers 

18.  
T. Vara Prasad P.R.G. C.(A) Kakinada 

All Papers 

19.  
D. Rama Rao P.R.G. C.(A) Kakinada 

All Papers 

20.  
V. Mallikrajuna Sharma P.R.G.C, Kakinada 

All Papers 

21.  
D. Chenna Rao ASD GDC(W), Kakinada 

All Papers 

22.  
T. Srinivasa Rao GDC (M), Nidadavolu 

All Papers 

23.  
V. Sridhar GDC (M), Nidadavolu 

All Papers 
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S.No.  Name of the Lecturer/Reader College Paper Taught 

24. 
M. Syam Babu GDC (M), Nidadavolu 

All Papers 

25. 
A. Venkata Rao GDC, Ramachandrapuram 

All Papers 

26. 
K. Vasundhara  SKR (W) C, Rajahmundry 

All Papers 

27. 
B. Rama Krishna SKST(W)DC, Tanuku 

All Papers 

28. 
P. Siva Kumar GDC, Mandapeta 

All Papers 
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GOVT. COLLEGE (AUTONOMOUS), RAJAHMUNDRY 

DEPARTMENT OF CHEMISTRY 

SYLLABUS FOR B.Sc. FIRST YEAR SEMESTER II 

FROM 2018 -19 ONWARDS 

GENERAL& PHSICAL CHEMISTRY 

Total hours: 60 

GENERAL CHEMISTRY 

Unit -I: Atomic Structure, Elementary Quantum Mechanics and Chemical Bonding      

Atomic Structure, Elementary Quantum Mechanics        7 hrs 

Blackbody  radiation,  Planck's  radiation  law,  photoelectric  effect,  Compton Effect,  De 

Broglie's hypothesis, Heisenberg's uncertainty principle. Postulates of quantum mechanics. 

Schrödinger wave equation derivation.  

Additional input: Shapes of Orbitals.  

Chemical Bonding                                                                                             8 hrs 

Valence bond theory and its application to ClF3, BrF5, PCl5, SF6, XeF2. Dipole moment and 

structure of molecules. Molecular orbital theory - LCAO method, construction of M.O. diagrams for 

homo-nuclear and hetero-nuclear diatomic molecules (He2, B2, C2, N2, O2, HCl, CO and NO). 

Comparison of VB and MO theories. 

Additional input:    Ionic solids- lattice and solvation energy, solubility of ionic solids, Fajan’s 

rule. 

Unit-II: Stereochemistry of Carbon Compounds                                       15 hrs 

Molecular representations-  a)  Wedge, b)  Fischer,  c)  Newman  and  d) Saw-Horse 

formulae.  

Optical activity- plane polarized light, optical rotation and specific rotation.  

Chiral molecules-definition and criteria (symmetry elements.  Definition of enantiomers and 

diastereomers.  Explanation  of  optical  isomerism  with  molecules. Glyceraldehyde, Lactic 

acid, Alanine, tartaric acid and 2, 3 -dibromopentane.  

D,L  and  R, S  configuration:  Cahn-Ingold-Prelog  rules.  Racemic mixture- racemisation and 

resolution techniques.  

Geometrical isomerism with reference to alkenes- Cis, Trans and E, Z- configuration. Additional 

input: Optical Activity and physiological activity of Natural Products.  
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Unit- III: States of matter  

1. Gaseous State          6 hrs 

 

Deviation of real gases from ideal behaviour, van der Waal's equation of state, P-V Isotherms of of 

carbon dioxide. Critical phenomena. The van der Waal's equation and the critical state 

(Relationship between critical constants and Vander Waal's constants). The law of corresponding 

stales and reduced equation of states. Joule-Thomson effect. Liquefaction of gases: i) Linde’s 

method and ii Claude's method. 

2. Liquid state           4 hrss  

Structural differences between solids, liquids and gases. Liquid crystals, the mesomorphic state. 

Classification of liquid crystals into Semitic and Nematic. Differences between liquid crystal and 

solid/liquid. Application of liquid crystals as LCD devices 

 Additional input: Cp/Cv ratio, Numerical problems  

3. Solid State Chemistry         5 hrs  

Types of Solids-symmetry in crystal systems-space lattice and unit cell- Bravias Latticescrystal 

systems -law of rational indices-Miller indices-interplanar spacings in a crystal system-X-ray 

diffraction- Bragg‘s equation; Quasi crystals. Defects in crystals-point and line defects; Schottky 

and Frenkel defects.  

Additional input: Color centre. 

Unit - IV: Solutions and Surface Chemistry  

Solutions           9 hrs 

 Solutions of liquids in liquids - Raoult's law- ideal solutions, non-ideal solutions. Vapour pressure 

- composition curves for ideal and non-ideal solutions. Vapour pressure - composition and 

temperature- composition curves of completely miscible binary solutions (Azeotropes-HCl-H2O, 

ethanol-water systems) - fractional distillation. Partially miscible liquids-phenol-water, tri methyl 

amine-water, nicotine-water systems. Effect of impurity on consulate temperature. Steam 

distillation. Nernst distribution law and its applications. Solutions of gases in liquids- Henry's law.  

Additional input: Types of Solutions 
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Surface Chemistry          6hrs 

Definition of colloids. Solids in liquids (sols), preparation, properties -kinetic, optical, electrical. 

Stability of colloids, Hardy-Schulze law, protective colloid. Liquids in liquids (emulsions) 

preparation, properties, uses. Liquids in solids (gels) preparation, uses. Adsorption: Physical 

adsoption, chemisorption. Freundlich, Langmuir adsorption isotherms. Applications of adsorption 

 Additional input: Factors effecting adsorption. 
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GOVERNMENT COLLEGE (A), RAJAHMUNDRY. 

B.Sc. FIRST YEAR CHEMISTRY SEMESTER -II 

MODEL QUESTION PAPER BLUE PRINT FROM 2018-19 ONWARDS 

 

GENERAL& PHSICAL CHEMISTRY 

 

S.No. Chapter 

Essay questions 

(08 M) 

knowledge 

Short answer 

questions 

(05 M) 

understanding 

Very short answer 

questions (02 M) 

skill /application 

1 Chemical Bonding 02 02 01 

2 Stereochemistry of 

Carbon compounds   
02 02 01 

3 Gaseous State 02 02 01 

4 Solutions 02 02 01 

 Total number of questions 08 08 04 
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GOVERNMENT COLLEGE (A), RAJAHMUNDRY. 

B.Sc. FIRST YEAR CHEMISTRY SEMESTER -II 

MODEL QUESTION PAPER FROM 2018-19 ONWARDS 

 

GENERAL & PHSICAL CHEMISTRY 

 

TIME: 3hr.                  MARKS: 60 M 

PART    -A 

            Answer ALL the Questions. Each question carries EIGHT marks 

                                                                                             4X8 = 32 M 

 

1. Derive Schrodinger’s wave equation.   

           శో్రడిన్గ ర్ తరంగ సమీకరణం ఉత్పాదంచుము 

 (OR) 

     

          What is LCAO method? Explain the molecular orbital diagrams of molecules . 

           a) O2 b) CO 

           

            LCAO పధ్ధ తి అనగానేమి ? ఈక్ర ింది అణువుల అణు ఆర్బిటాల్  చితా్రలను      

            వివర్బించుము.a)  O2  b)  CO అణువుల అణు ఆర్బిటాళ్లు . 

2. What are enantiomers and diastereomers? Explain optical isomerism with  

      Glyceraldehyde and Lactic acid molecules.  

     ఎనన్సియోమర్లు  మర్బయు డయాసీ్టర్బయోమర్లు  అనగా నేమి? గ్లు సరాలి్దహైడ్ మర్బయు లాకీ్క్     

        ఆము ముల దృక్ సాదృశ్యమును వివర్బించుము 

(OR) 

            What are Cahn- Ingold and Prelog (CIP) rules? Explain R, S Configuration        

            with suitable examples. 

 

           చాన్,  ఇనో్గలడ ్ మర్బయు పే్రలోగ్ న్సయమములేవి. R, S విన్యయసమును తగ్లన  

          ఉదాహరణల తో  వివర్బించుము. 

 

3. Explain the causes for deviation of real gases and derive van der Waal’s  

equation of state. 

         

        న్సజ వాయువుల విచాలన్యలకు కారణములు వివర్బించి  వాిండర్ వాల్ సి్థతి సమీకరణాన్సి     

         ఉత్రాదిించిండి. 

(OR) 

            Discuss briefly the following. a) Raoult’s law b) Henry’s law c) Azeo tropes 

           d) CST 

           క్ర ింది వాటిన్స సింగ్ర హింగా వివర్బించుము a)రౌలీ్ న్సయమము   b) హనే్ర న్సయమము    

b) సి్థర కవధ్న్యింక మిశ్రమములు  d) సిందిగి్ దేావణ ఉషో్ణగ్ర త  
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4. What is colloid? Write preparation, properties (kinetic, optical, electrical)  

of colloids. 

కొలాు యిడ్ అనగా నేమి? కొలాు యిడ్ ల తయార్బ, ధ్రాాలు (గ్తిక, దే్రవన, విద్రయత్)  

వేాయుము 

(OR) 

  Describe in detail different types of defects in crystals  

     సఫటికములలోన్స వివిధ్ రకముల లోపాలను సవివరముగా వివర్బించిండి  

   

PART – B 

 

                              Answer any FIVE Questions                          5x4 = 20 M 

 

5.  Explain Heisenberg’s uncertainty principle and Compton Effect. 

           హైసన్ బెరో్ అన్సశ్చితతవ న్సయమము మర్బయు కాింపీన్ ఫల్దతము  వివర్బించుము  

6. Write a note about geometrical isomerism.   

            జ్యయమితీయ  సాదృశ్యము గూర్బి లఘువాయఖ్య వేాయుము 

7. What is Joule Thomson effect? Describe Claude’s liquefaction process. 

జౌల్ థామిన్ పేభావిం అనగానేమి?  కాు డ్ పదధ తిలో వాయువుల దేవీకరణాన్సి వివర్బించిండి. 

8. Explain an expression for Langmuir adsorption isotherm. 

   లాింగూార్  అదిశోషణ సమోషో్ణగ్ర త  రేఖ్కు సమీకరణాన్సి వివర్బించిండి. 

9. Compare valence bond theory and molecular orbital theory. 

         వేలన్రి బింధ్ స్థదాధ ింతము  మర్బయు అణు ఆర్బిటాల్ స్థదిాింతములను  పోలుిము. 
 

10. Write briefly about resolution? 

పే్రదహకరణిం గుర్బించి వేాయిండి 

11. Derive Bragg’s equation.   

బే్రగ్ సమీకరణము ఉత్రాదిించుము చర్బిించు. 

       12. Describe vapour pressure- composition curves for non-ideal solutions. 

ఆదరేేతర దేావణాల భాషాపీడన –సింఘటన వకార లను వివర్బించిండి 

. 

PART-C 

                                          Answer ALL Questions                   4x2 = 8M 
 

13. Write  the  hybridization and  structure of  Ni (CO)4 and ClF3 

             Ni (CO)4  మర్బయు and ClF3  ల సింకరీకరణము మర్బయు న్సరాాణాలను వేాయుము 

14.  Define enantiomers and diastereomers with examples   

        ఏన్యని్సమర్ మర్బయు డయోసీ్టర్బయోమర్ లను న్సరవచిించి , ఉదాహరణలు వేాయిండి 

15. Define critical temperature. What is Tc value for CO2 gas?   

     సిందిగి్ ఉషో్ణగ్ర తను న్సరవచిించుము.   CO2 వాయువుకు Tc విలువ ఎింత? 

16. What are Miller indices?     

మిలు ర్ ఇిండిసస్ అనగా నేమి ? 

 

------ 
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Laboratory Course-II 

Practical- II Analysis of Mixture Salt 

(At the end of Semester-II) 

                                                     3h/w 

 

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 

Qualitative Analysis 

Total  :          50  marks 

External Evaluation    :   50      marks 

Scheme  For External Examination                     Marks: 50 

1 )  Record                                                        10  marks  

2)   For practical                             40  marks  

Systematic procedure should be adopted  

Breakup of marks:   

   A   

1.  Colour And Appearance                         2  

2.   Solubility                                                  2 

3.   Flame Test                                                2 

4.   Action Of Heat                                         2 

  B    

Test For Each Anion                          -     4 

  Two Anions-                                        2 x 4=8 

  Carbonate Extract Preparation                    2 

  Elimination of Interfering Anion                3 
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Breakup Of 4 Marks For Each Anion  

  Dry Test With Acids                    - 2 

Conformation Test With Extract  - 2 

C  

    Identification of Cations  

Each Cation                                   5 

Two Cations                                                   2x5=10 

Breakup Of  Marks For Cations  

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 

D      Report                                                                 4 

For Two Cations - 2 

For Two Anions - 2 

Viva-voce -            5 

                               Total                                             50 
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GOVT. COLLEGE (AUTONOMOUS), RAJAHMUNDRY 

DEPARTMENT OF CHEMISTRY 

SYLLABUS FOR B.Sc. SECOND YEAR SEMESTER IV 

FROM 2018 -19 ONWARDS 

SPECTROSCOPY & ORGANIC CHEMISTRY 

Total Hours: 60 

 

SPECTROSCOPY           (30 H) 

UNIT-I:   

a) Spectrophotometry          7h 

 General features of absorption - Beer-Lambert's law and its limitations,    

 transmittance, Absorbance, and molar absorptivity. Single and double      

 beam spectrophotometers.  

 Application of Beer-Lambert law for quantitative analysis of 

 1. Chromium in K2Cr2O7. 2. Manganese in Manganous Sulphate 

 

a) Electronic spectroscopy                      7h 

Interaction of electromagnetic radiation with molecules and types of molecular spectra, energy levels 

of molecular orbitals (σ,, n).  Selection rules for electronic spectra. Types of electronic transitions 

in molecules. Concept of Chromophore and Auxochrome. Bathochromic shift, hypsochromic shift, 

hyper chromic shift, hypochromic shift.Effect of conjugation on max. 

 

UNIT-II 

a) Infrared spectroscopy         6 h 

Different Regions in Infrared radiations. Modes of vibrations in linear and non-linear molecules. 

Characteristic absorption bands of various functional groups. Interpretation of IR spectra-Alkanes, 

Aromatic, Alcohols, carbonyls, and amines with one example of each. 

 

b) Proton Magnetic Resonance Spectroscopy (1H-NMR)  10 h  

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-tribromo ethane, ethyl 

acetate, toluene and Acetophenone. 
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PHYSICAL CHEMISTRY          (30 h) 

UNIT-III 

a) Dilute Solutions         10h 

Colligative properties. Raoult's law, relative lowering of vapour pressure, its relation to molecular 

weight of non-volatile solute. Elevation of boiling point and depression of freezing point. Derivation 

of relation between molecular weight and elevation in boiling point and depression in freezing point. 

Experimental methods of determination. Osmosis, osmotic pressure, experimental determination. 

Theory of dilute solutions. Determination of molecular weight of non-volatile solute from osmotic 

pressure. Abnormal Colligative properties- Van’t Hoff factor. 

 

b) Phase Rule          6h 

Concept of phase, components, degrees of freedom. Thermodynamic Derivation of Gibbs phase rule. 

Phase equilibrium of one component  system  -  water system. Phase equilibrium of two- component 

system, solid-liquid equilibrium. Simple eutectic diagram of Pb-Ag system, simple eutectic diagram, 

desilverisation of lead., NaCl-Water system, Freezing mixtures. 

 

UNIT-IV 

a) Electrochemistry-I         10h 

Specific conductance, equivalent conductance. Variation of equivalent 

conductance with dilution. Migration of ions, Kohlrausch's law. Arrhenius theory of electrolyte 

dissociation and its limitations. Ostwald's dilution law. Debye- Huckel-Onsagar's equation for strong 

electrolytes (elementary treatment only). Definition of transport number, determination by Hittorfs 

method. Application of conductivity measurements- conductometric titrations. 

 

b) Electrochemistry-II        4h 

Single electrode potential, sign convention, Reversible and irreversible cells Nernst Equation- 

Reference electrode, Standard Hydrogen electrode, calomel electrode, Indicator electrode, metal – 

metal ion electrode, Inert electrode, Determination of EMF of cell, Applications of EMF 

measurements - Potentiometric titrations. 
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List of Reference Books 

1. Spectroscopy by William Kemp 

2. Spectroscopy by Pavia 

3. Organic Spectroscopy by J. R. Dyer 

4. Modern Electrochemistry by J.O. M. Backrest and A.K.N. Reddy 

5. Advanced Physical Chemistry by Atkins  

6.         Introduction to Electrochemistry by S. Glasstone  

7.         Elementary organic spectroscopy by Y.R. Sharma 

8.          Spectroscopy by P.S. Kalsi 
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Government College (A), Rajahmundry. 

B.Sc. Second Year Chemistry Semester –IV 

Model Question Paper Blue Print 2018-19 

Spectroscopy & Physical Chemistry                                                                                                  

Sl. 

NO. 
Unit 

Essay     Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. 
UNIT-I 

 

02 

(1 from a + 1 from b) 
02 01 

2. 
 

UNIT-II 

02 

(1 from a + 1 from b) 
02 01 

3. 
 

UNIT-III 
02 

(1 from a + 1 from b) 
02 01 

4. UNIT-IV 
02 

(1 from a + 1 from b) 
02 01 

Total no. of Questions 08 08 04 
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Government College (A), Rajahmundry. 

B.Sc. Second Year Chemistry Semester –IV 

Model Question Paper Blue Print 2018-19 

Spectroscopy & Physical chemistry 

 

      Time: 3hr.                                                                                     Marks: 60M 

PART   -A 

Answer ALL the Questions                                                                       4X8 = 32 M 

1. (A) How do you estimate the amount of chromium in potassium dichromate and manganese in 

Manganous sulphate spectrophotometric ally. 

       స్పాక్ట్ర ోఫోటోమీటర్ ను ఉపయోగంచి పొటాషియం డైకో్ట్మేట్ న్ందలి కో్ట్మియం భారమును,     

       మంగనీస్ సల్ఫేట్  న్ందలి మంగనీస్ భారమును లెక్కంచుము.  

(or) 

     (B)  Define chromophore and auxochrome. How does the conjugation affect the max. 

             కో్ట్మోఫోర్, ఆక్ట్ో కో్ట్మ్ లను నిరవచించుము. max విలువను సంయుగమం ఏ విధంగా  

             పర భావితం చేస్త ంద?  

 

2. (A)  Give a short note on the factors that influence the stretching & Bending vibrations. 

               సాగే  మరియు  వంగే  కంపనాలను పర భావితం  చేసే కారకాలను  వివరించండి.  

(or) 

 

   (B) Write the principle NMR spectroscopy. What is chemical shift equivalence? How many    

          different NMR signals you will see in the following molecules? 

            Ethanol, Ethyl Acetate and Acetophenone.  

             NMR వరణ పట శాసత ోము యొకక సూతర ం తెలపండి. రసాయన్ సాాన్ంతరము అన్గా ఏమి?   

             ఇథనాల్, ఇథైల్ అసిటేటు మరియు అసిటోఫీనొన్ అణువుల NMR వరణ పటము లను  

             గీసి వివరించండి. 

 

3. (A) Derive the relationship between elevation in the boiling point and the molecular weight of   the 

solute.   

భాషిాభవన్ సాాన్ ఉన్నతి మరియు ద్రర విత అణుభారము మధయ గల సంభంధమును రాబటర ండి. 

      (or) 

      (B) Explain water system. Why freezing mixtures produce low temperatures. 

       నీరు-ప్రర వసా ను వివరించండి. ఘనీభవన్ మిశో్మము అలాఉష్ణణ గోతలను ఏ విధంగా   

       కలిగసాత యో తెలపండి. 

 

4. (A) Explain Debye-Huckel-Onsager theory of strong electrolytes and derive its equation. 
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బలమైన్  విద్యయత్ విశే్లష్య ముల యొకక  Debye-Huckel-Onsager  సిద్రధ ంతమును  వివరించి సమీకరణానిన 

రాబటర ండి. 

(or) 

 (B) How E.M.F of the cell is measured? Write applications of E.M.F. measurements. 

      ఘటము యొకక E.M.F ను  ఎలా  లెకకగడత్పరు . E.M.F లెక్కంపుల యొకక    

       అనువరత నాలను వ్రర యండి 

 

PART– B 

                             Answer any FIVE Questions          5x4 = 20 M 

5. Write Beer-Lambert’s law and its limitations. 

బీర్-లాింబరీ్ న్సయమాన్సి అిందల్ద పర్బమితులను తెలపిండి. 

6. Write about various types of electronic transitions.  

వివిధ్  రకాలైన  ఎలకీాాన్సక్  పర్బవరత న్యలను  గూర్బి వేాయిండి   

7. What is finger print region in IR and discuss its significance in structure elucidation. 

ఫింగ్ర్ పే్ింట్ పేాింతిం అనగా నేమి మర్బయు సమ్మాళన న్సరాాణ కర మింలో ఈ పేాింతిం యొకక పేాముఖ్యత వివర్బించుము. 

8. What is spin-spin coupling? How do you distinguish cis and trans alkenes using NMR 

spectroscopy. స్థాన్-స్థాన్ సింధానిం అనగా నేమి? NMR  

వరణ పట శాసత ోము ఉపయోగంచి సిస్ మరియు టార న్ో్ ఆల్కకనే్ను ఎలా వేరు చేసాత రు? 

9. Define Raoult law. Write the relation between relative lowering of     

    vapor pressure   and molecular weight of the solute.   

    రౌలీ్ న్సయమాన్సి న్సరవచిించిండి. భాష్పాభవన న్సమిత కు, దేావిత అణుభారాన్సక్     

    మధ్యగ్ల సింభింధ్మును రాబటీిండి. 

10.  Define Eutectic point and congruent point. 

       యుటేకీ్క్ బింద్రవు, సింగ్త దేవీభవన సిాన బింద్రవు లను న్సరవచిించిండి 

12. Write the differences between electrolytic cell and electrochemical (galvanic) cells. 

    ఎలకీ్ట్ాలైటిక్ సెల్ మర్బయు ఎలకీ్ట్ాకెమికల్ (గాలావన్సక్) సెల్ మధ్య బేధాలను  

    వేాయుము. 

12. Calculate the EMF of the cell Cd/Cd+2//Cu+2/Cu at room temperature, standard reduction 

potential of Cd and Cu electrodes are respectively -0.40V and 0.34V. 

       గ్ది ఉషో్ణగ్ర త వది Cd/Cd+2//Cu+2/Cu చరయ యొకక EMF విలువను లక్కించిండి. Cd మర్బయు Cu 

ఎలకీ్ట్ాడు  యొకక పేామాణిక న్సర్మాలన సామరియములు వర్లసగా -0.40V మర్బయు 0.34V. 

 

PART-C 

                                 Answer ALL Questions       4x2 = 8M 

13. Which electronic transition has a high ϵ value in acetone? 

   ఎస్థటోన్ లోగ్ల ఏ ఎలకీాాన్సక్  పర్బవరత న  యొకక  ϵ  విలువ  ఎకుకవగా ఉింటింది.   



36 
 

14. What is coupling constant (J)?  

      కపే్ంగ్ సాిరాంకము (J) అన్గా నేమి? 

15. What is degree of freedom?   

      స్వవచఛ డిగ్రర  అనగా నేమి? 

16. Draw the conductometric titration graph of strong acid versus weak base. 

       బలమైన ఆము ిం మర్బయు బలహీన కిారముల మధ్య కిండకీ్ట్మటాిక్ అింశ్మాపన  

      గార ఫ్ గ్రయుము. 
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LABORATORY COURSE -IV   30 hrs.  

Practical -IV: Titrimetric Analysis  

                                                 (At the end of Semester-IV)    50 Marks 

Titrimetric analysis 

 

 

1. Determination of carbonate and bicarbonate mixture 

 

2. Determination of Fe(II) using K2Cr2O7 

 

3. Determination of Fe(II) using KMnO4 with oxalic acid as primary standard 

 

4. Determination of Zn by EDTA 

 

5. Determination of Ni by EDTA 

 

6. Determination of Zn by ferrocyanide (precipitation titration) 

 

7. Iodometry 

 

8. Determination of hardness of water 

 

External Examination, Semester-IV 

Max Marks: 50        Max Time : 3 hrs 

Scheme of Valuation For External Examination 

1. For Practical -   40 Marks 

2. For Record -   10 Marks 

Break up of marks for practicals: 

• Procedure (in first 10 minutes) - 10 Marks 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 

• Preparation of Standard solution - 4 Marks 

• Standardization of intermediate solution - 4 Marks 

• For tabulation of readings in 2 neat tabular forms  -  5 Marks 

• Calculations - 4 Marks 

• Viva- 5 Marks 

• For the result < 1% error -   8 Marks 
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Note:  

1. 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.  

-----------0------------ 
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GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM 

SYLLABUS FOR VI SEMESTER 

              III B.Sc. CHEMISTRY ELECTIVE – VIIA   

                                                                                TOTAL HOURS: 45 

ANALYTICAL METHODS IN CHEMISTRY 

UNIT-I 

Quantitative analysis: 10 h 

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-II                                                                                                                                  7h 

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-III 

Separation techniques in chemical analysis: 8 h 

Introduction, principle, techniques, factors affecting solvent extraction, Batch extraction, 

continuous extraction and counter current extraction. Synergism. Application - Determination of 

Iron (III) 

Ion exchange: Introduction, action of ion exchange resins, separation of inorganic 

mixtures, 

Applications, Solvent extraction: Principle and process. 

UNIT-IV 10 h 

Chromatography: Classification of chromatography methods, principles of differential 

migration adsorption phenomenon, Nature of adsorbents, solvent systems, Rf values, factors 

effecting Rf 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 h 

Thin layer Chromatography (TLC): Advantages - Principles, factors effecting Rf values - 

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 UNIT - INTELLECTUAL PROPERTY RIGHTS 

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. 

Introduction to Copyrights – Principles of Copyright – Subject Matters of Copyright – Rights 

Afforded by Copyright Law –Copyright Ownership  

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. 

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

3.     Nano chemistry by Geoffrey Ozin and Andre Arsenault 

4.     Stereochemistry by D. Nasipuri 

5.       Organic Chemistry by Clayden 

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

7. Kompal Bansal & Parishit Bansal “Fundamentals of IPR for Engineers”, BS Publications 

(Press) 

8. Prabhuddha Ganguli: ‘ Intellectual Property Rights” Tata Mc-Graw – Hill, New Delhi  

9. Richard Stim: “Intellectual Property”, Cengage Learning, New Delhi. 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC. CHEMISTRY ELECTIVE PAPER – VIIA 

SEMESTER – VI 

ANALYTICAL METHODS IN CHEMISTRY 

 

S. 

NO. 
Chapter 

Hours 

Required 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

Very Short Answer 

Question 

( 02 M ) 

Skill / Application 

1. Quantitative analysis 10 02 01 01 

2. 
Treatment of 

analytical data 

 

07 
02 02 01 

3. 
Separation techniques 

in chemical analysis 

 

08 
02 01 01 

4. Chromatography-I 10 01 02 -- 

5. 
Chromatography-II 

 

 

10 
01 02 01 

Total no of Questions 

 

 

45 
08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM 

THREE YEAR B.Sc., DEGREE EXAMINATIONS 

SEMESTER-VI 

MODEL QUESTION PAPER 

PAPER VII-A: ELECTIVE – A 

ANALYTICAL METHODS IN CHEMISTRY 

Time: 3Hrs                                                                                                  Max. Marks: 60 M 

PART-A 

                                           4X 8 =32Marks 

I. Answer ALL of the following questions. Each question carries EIGHT marks. 

క్ర ింది వాన్సలో అన్సి పేశ్ిలకు సమాధానములు వేాయిండి .పేతి పేశ్ికు ఎనిమిద మార్లకలు  

1.   A) Describe the choice of indicators for acid-base titrations. 

    ఆము -కిార అింసమాపక సూచికను ఎనుికొను విధానము వివర్బింప్రము . 

(OR) 

B) What is the principle of Gravimetric analysis and explain co-precipitation and  

     Post-precipitations with suitable examples. 

            భారతాక విశ్లు షణము యొకక సూతాము ఏమిటి .మర్బయు సహా –అవకి్షపప్ర మర్బయు ఉతత ర -     

            అవకి్షపప్రలను ఉధ్హరణలతో వేాయిండి . 

    2.   A) i) Define and explain the terms accuracy and precision 

                 ii) Define standard deviation and confidence limit. 

i)ఖ్చిితతవము మర్బయు సున్సితతవము అను పదములను తెల్దప్ వాటి గూర్బి వివర్బించిండి .                

ii) కర మ విచలనిం మర్బయు విశ్వవస పర్బమితులను న్సరవచిించిండి . 

(OR) 

      B) Discuss various types of errors. 

              వివిధ్ రకాల దోషాలను గుర్బి చర్బిించుము .  

  ౩.  A) Write the principle and application of solvent extraction. 

    దేావణి న్సషకరిణకు సూతామును మర్బయు అనువరత న్యలను వేాయిండి . 

(OR) 

     B) Explain any two methods for solvent extraction. 

                దేావణి న్సషకరిణకు ఏవేన్స రిండు పదధ తులను వివర్బింప్రము . 
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  4. A) Give the experimental procedure of paper chromatography. Write any of its   

applications. 

కాగ్లత క్ట్ర మటోగ్ర ఫ యొకక పేయోగాతాక విధానము ఇచిి ఏవేన్స రిండు అనువరత న్యలను వేాయిండి. 

(OR) 

     B) Write the preparation of thin layer chromatography plates. Explain the principle and 

applications of thin layer chromatography 

              పలుచన్స పొర క్ట్ర మటోగ్ర ఫ పలకల యొకక తయారీన్స వేాయిండి. పలుచన్స పొర క్ట్ర మటోగ్ర ఫ యొకక  

సూతాము మర్బయు అనువరత న్యలను వేాయిండి. 

PART-B 

                                                                                                              5 X 4 = 20 Marks 

II Answer any FIVE of the following questions. Each question carries FOUR marks.  

  క్ర ింది వాన్సలో ఏవైన్య ఐద్ర పేశ్ిలకు సమాధానములు వేాయిండి .పేతి పేశ్ికు న్యలుగు మార్లకలు                                                                                                                                                                   

5. Discuss the complex metric titrations with examples. 

   సింశ్చు షీ  అింసమాపన్యలు గూర్బి ఉధ్హరనలతో వివర్బింప్రము. 

6. Explain about precipitation and coagulation. 

   అవకి్షపప్ర మర్బయు సకింధానములను వివర్బింప్రము. 

7. Write about standard deviation. 

   కర మ విచలనము గూర్బివేాయుము . 

8. How do you estimate Fe (III) using solvent extraction method? 

   దేావణి న్సషకరిణ పదధ తిన్స ఉపయోగ్లించి Fe (III) ను ఎలా న్సరోయిసాత ర్ల .  

9. Describe the development of chromatogram in paper chromatography. 

   కాగ్లత క్ట్ర మటోగ్ర ఫ లో క్ట్ర మటోగార మ్ అభివృదిధ గూర్బితెలుప్రము . 

10. What are the factors affecting Rf value. 

     Rf  విలువను పేభావితిం చేస్వ అింశ్వలు ఏమిటి . 

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

    పలుచన్స పొర క్ట్ర మటోగ్ర ఫ నింద్ర ఎటవింటి అధిశోషకములు మర్బయు దేవణులను ఉపయోగ్లసాత ర్ల.  

12. Write the applications of High Performance Liquid Chromatography. 
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     అధిక సామరధ య దేవ క్ట్ర మటోగ్ర ఫ యొకక ఉపయోగ్ములు తెలుప్రము. 

 

PART – C 

                                                                                                                              4 X 2 = 8 Marks 

III Answer ALL of the following questions. Each question carries TWO marks    

    క్ర ింది అన్సి పేశ్ిలకు సమాధానములు వేాయిండి .పేతి పేశ్ికు రిండు మార్లకలు      

13. What is co-precipitation and post-precipitations? 

     సహా –అవకి్షపప్ర మర్బయు ఉతత ర – అవకి్షపప్ర అనగా నేమి ? 

14. Define accuracy and precision. 

     ఖ్చిితతవము మర్బయు సున్సితతవము తెలాిండి. 

15. What is Rf  value . Write the formula of Rf value. 

     Rf  విలువను అనగానేమి ? Rf  విలువను యొకక సూతామును వేాయుము. 

16. Define Stationary Phase and Mobile Phase. 

     సి్థర పేావసి మర్బయు చర పేావసి లను తెలాిండి. 
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CHEMISTRY LABORATORY COURSE – VII-A 

(at the end of semester VI) 

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 

 

CHEMISTRY LABORATORY COURSE – VII-A 

(at the end of semester VI) 

Time: 3 hrs.         Max.Marks:50 

      

 

SCHEME OF VALUATION 

For Record 

For Viva-

voce For 

Practical 

- 10 Marks  
- 5 Marks  
- 35 Marks 

 

Splitting of Practical Marks 

 

i) Procedure in first 10 min                     : 5 Marks 

ii) Formula with units                                  : 5 Marks 

iii)      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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GOVERNMENT ARTS COLLEGE (A), RAJAMAHENDRAVARAM. 

SYLLABUS FOR VI SEMESTER 

III B.Sc. CHEMISTRY ELECTIVE – VIIB 

ENVIRONMENTAL CHEMISTRY 

ACADEMIC YEAR 2018 - 19 

                                                                                No. of Hours:45 Hrs 

UNIT-I 

Introduction to Environmental Chemistry. 8 h 

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-II 

AirPollution. 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-III 

Waterpollution. 9 h 

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-IV 

Radioactive Pollution and Chemical Toxicology.                                                             10 h 

Radioactive 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. 
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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. 

 

ADDITIONAL UNIT - INTELLECTUAL PROPERTY RIGHTS 

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. 

Introduction to Copyrights – Principles of Copyright – Subject Matters of Copyright – Rights 

Afforded by Copyright Law –Copyright Ownership  

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. 

 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. Fundamentals of Ecology by M.C. Dash 

2. A Textbook of Environmental chemistry by W. Moore and F.A. Moore 

3. Environmental Chemistry by Samir K. 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 

III B.SC. CHEMISTRY SEMESTER – VI 

ELECTIVE PAPER – VIIB: ENVIRONMETAL CHEMISTRY 

ACADEMIC YEAR 2018 - 2019 

 

 

Sl. 

No. 
Chapter 

Essay     

Question 

(08M) 

knowledge 

Short Answer 

Question 

( 04 M) 

Under 

standing 

 

Very Short 

Answer Question 

(02 M) 

Skill / Application 

1. 

 

Introduction of  

Environmental Chemistry 

02 01 01 

2. 

 

Air  Pollution 

 

02 02 01 

3. 

 

Water  Pollution 

 

02 01 01 

4. 

Radioactive Pollution & 

Chemical  Toxicology 

 

01 03 -- 

5. 

 

Ecosystem  and  Biodiversity 

 

01 01 01 

 

Total no of Questions 

 

08 08 04 
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              III YEAR B.Sc. DEGREE EXAMINATION 

  SEMESTER VI 

Paper –VII B: ELECTIVE – B: ENVIRONMENTAL CHEMISTRY 

MODEL PAPER 
ACADEMIC YEAR 2018-19 

 
           Time: 3 hours                                                                                     Maximum Marks: 60M 

PART - A 

    Answer All Questions, each Question carries EIGHT marks. 

       అనిన పర శ్నలకు సమధానాలు వ్రర యుము? పేతి సమాధాన౦ నకు ఎన్సమిది మార్లకలు.                   
                    4 x 8 = 32 

Marks                                
1. a) Explain the segments of the environment.? 

                          పర్యవర్ణ౦ లోని ఖ౦డికలను వివరి౦చుము?            

                               (OR) 
b) Write about renewable energy sources.? 

          కృతి్రమ శక్తి వనర్ుల గూరిి వ్రియుము?  

2.        a) Discuss in detail about air pollution.? 

            వ్రయు క్రలుష్య౦ గూరిివివర్౦గర చరిి౦చుము? 

(OR) 
         b).Describe the green house effect.? 

      హరిత గృహ పిభావ౦ గూరిి వివరి౦చుము? 

3.        a) Expalin  the methods to convert permanent hard water to soft water.? 

            శరశవత కఠినజల౦ ను సరధుజల౦ గర మార్ుి విధానాలను వివరి౦చ౦డి? 

                                                          (OR) 

      b). Principle of wastage treatment  and Industrial waste water treatment.? 

           వయరధ జల౦ ను శుదిి చేయు సూతాము మర్బయు పర్బశ్రమల వయరధ జల౦ను ఏవిధ్౦గా శుదిధ  చేసాత ర్ల? 

4.      a). Give detailed account on biodiversity? 

              జీవవ్ ైవిధయ౦ గూరిి సవివర్౦గర తెలియ జేయుము? 

      b). Define Radioactive pollution and Explain adverse effects of radioactive pollution 
               on biological system 

        రడియోధార్బాక కాలుషయ౦ ను న్సరవచి౦చి ? జీవవయవసధ  పై  రడియోధార్బాక కాలుషయ౦ వలు  స౦భవి౦చు                           

              జీవ స౦భ౦ధ్  పేతికూలతలను వివర్బ౦చుము?  
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  PART - B                         

      Answer any FIVE of the following questions.        5X4 =20 Marks                                                 

ఏవైనా ఐద౦టిక్ సమధానాలు వ్రర యుము? 

1. Explain the importance of environment in now-a-days. 

                  పసిుి త రోజులలో పర్యవర్ణ౦ యొకక ప్రిముఖయతను వివరి౦చ౦డి? 

2. What is Bhopal gas disaster?  
                   భోపాల్ గాయస్ ద్రరఘ టన అనగానేమి? 

3. Explain formation and depletion of Ozone? 
                   ఓజోన్ పొర కి్షణత గూర్బి వివర్బ౦చ౦డి? 

4. Explain Eutrophication and its Effects? 
                       యూటాోఫక్షషన్ అనగా నేమి ? దాన్స ఫల్దత్రలను వివర్బ౦చ౦డి? 

5. Explain adverse effects of cellular networks radiation? 
                       సెల్ ఫోన్ నెట్ వర్లకి వలన కలుగు ద్రషాల్దత్రలను వివర్బ౦చ౦డి? 

6. Explain Pesticides and  it’s biochemical effects?  

                     ప్రర్లగు మ౦ద్రలు  అనగానేమి? వాటి  జీవ రసాయన పేభావ౦ వివర్బ౦చ౦డి?   

7. Explain toxic effects of  Lead and Mercury? 
                      లడ్ మర్బయు పాదరస౦ యొకక విషపేభావ౦ వివర్బ౦చ౦డి? 

8. What are the Functions of  Eco system?  
                        ఆవరణ వయవసధ  యొకక విధులేవి ? 

 

                                            PART – C                                            4X2 = 8 Marks 

                Answer All Questions, Each Question, carries two marks       
                    అనిన పర శ్నలకు సమధానాలు వ్రర యుము?             

9.  Define Thermal power and Atomic energy? 
                        ఉషోశ్క్త  మర్బయు పరమాణుశ్క్త   అనగానేమి?   

10. What is photochemical smog? 

 కా౦తి రసాయన పొగ్ అనగానేమి? 

11. Define  COD  and  BOD? 

COD  మర్బయు BOD లను న్సరవచి౦చుము? 

12. What is Food chain and  Bio mass? 
                        ఆహారప్ర గొలుసు మర్బయు జీవ దేవయరాశ్చ అనగానేమి? 

. . . @@@. . . 
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CHEMISTRY LABORATORY COURSE – VII-B 

(at the end of semester VI) 

                                                                                                        30 hrs (2 h /w) 

 

                                                                                                         Max marks: 50M 

 

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

 

2. Determination of hardness of water using  EDTA 

a) Permanent hardness b) Temporary hardness 

 

3. Determination of Acidity in water samples 

 

4. Determination of Alkalinity in water samples 

 

5. Determination of chlorides in water samples 

 

CHEMISTRY LABORATORY COURSE – VII-B 

(at the end of semester VI) 

 

 

Max.Marks:50 Time: 3 Hrs. 

 

                                                              SCHEME OF VALUATION 

 

For Record              10Marks                                              

For Viva-voce:                             05Marks                         

        For Practical                                                                          35Marks                       

     Splitting of Practical Marks: 

 

i) Procedure in first 10 min.             :  5Marks 

 

ii) Formula with units             :  5Marks 

 

iii) Neat tabulation & correct calculation             : 5Marks 
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Error<10%             :  20 Marks 

 

Error10-15%             :  15Marks 

 

Error  >15%            : 10 Marks (Minimum Marks) 
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GOVERNMENT ARTS COLLEGE (A), RAJAMAHENDRAVARAM. 

SYLLABUS FOR VI SEMESTER 

III B.Sc. CHEMISTRY ELECTIVE – VIIC 

GREEN CHEMISTRY 

ACADEMIC YEAR 2018 - 19 

 

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 CO2: Preparation, properties and applications, (decaffeination, dry cleaning) 
 

UNIT-III 10 h 

Microwave and Ultrasound assisted green synthesis: Apparatus required, examples of MAOS 

(synthesis of fused anthro quinones, Leukart reductive amination of ketones) - Advantages and 

disadvantages of MAOS. Aldol condensation-Cannizzaro reaction-Diels-Alder reactions-Strecker's 

synthesis. 

 

UNIT-IV 5 h 

Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis- 

biocatalysis: Enzymes, microbes Phase transfer catalysis (micellar/surfactant) 

UNIT V 10 h 

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 UNIT - INTELLECTUAL PROPERTY RIGHTS 

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. 

Introduction to Copyrights – Principles of Copyright – Subject Matters of Copyright – Rights 

Afforded by Copyright Law –Copyright Ownership  

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. 

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

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

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

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

5. Green Chemistry: Introductory Text, M.Lancaster 

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

7. 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. 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC. CHEMISTRY ELECTIVE PAPER – VIIC 

SEMESTER – VI 

GREEN CHEMISTRY 

 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. 
 

Green Chemistry 
02 01 01 

2. 
 

Selection of solvent 
02 02 01 

3. 

 

Microwave and Ultrasound assisted 

green synthesis 

01 01 01 

4. Green catalysis 01 02 -- 

5. 
 

Green Synthesis 
02 02 01 

 

Total no of Questions 

 

08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM 

III B.Sc., DEGREE EXAMINATIONS 

SEMESTER-VI: PAPER VII- C  

 ELECTIVE – VIIC: GREEN CHEMISTRY 

MODEL QUESTION PAPER 

Time: 3Hrs                                                                                               Max. Marks: 60 M 

PART-A 

                                                                                                          4 X 8 =32 Marks 

I. Answer ALL of the following questions. Each question carries EIGHT marks. 

క్ర ింది వాన్సలో ఏవైన్య అన్సి పేశ్ిలకు సమాధానములు వేాయిండి .పేతి పేశ్ికు ఎన్సమిది మార్లకలు 

1.  A) Explain the basic principles of green chemistry. 

      హర్బత రసాయన శ్వసత ాము యొకక పేాధ్మిక సూతా్రలను వేాయిండి . 

(OR) 

         B)  Illustrate the sonication method with any two reactions. 

             సోన్సక్షషన్ పదధ తిలో ఏవైన్య రిండు చరయలను వివర్బించిండి . 

2. A) Write about the reactions in ionic liquids. 

    అయాన్సక దేావణాలలో చరయలను గూర్బి వేాయిండి . 

(OR) 

          B) Describe the preparation and properties of super critical Carbon dioxide. 

           సిందిగ్ధ  CO2 యొకక తయార్బ మర్బయు ధ్రాాలను చర్బిించుము. 

3. A) Explain the synthesis of fused Anthroquinines by microwave assisted organic synthesis. 

    సుక్ష్ా తరింగ్ సహాయక కరిన సింశ్లు షణ దావరా గ్లన ఆింతా్రక్వన్గను  యొకక  సింశ్లు షణాన్సి      

    వివర్బించిండి . 

(OR) 

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

               కన్సజ్యరో చరయ మర్బయు ఆలిాల్ సింఘననము హర్బత సింశ్లు షణ విధానములో వేాయిండి . 

4. A) What is Phase transfer catalyst? How do they function? 

    దశ్ బదిల్ద ఉత్ప్ాారకము అనగానేమి ? అవి ఎలా పన్సచేయును . 
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(OR) 

          B) Describe the green synthesis of Diel’s – Alder reaction of Hofmann elimination. 

            డీలి్- ఆలిార్ చరయ మర్బయు హాఫ్ మన్ బహిషకరణలను హర్బత సింశ్లు షణ విధానములో వివర్బించిండి .  

PART-B 

                                                                                                                        5 X 4 = 20 Marks 

II. Answer any FIVE of the following questions. Each question carries FOUR marks.             

      క్ర ింది వాన్సలో ఏవైన్య న్యలుగు పేశ్ిలకు సమాధానములు వేాయిండి .పేతి పేశ్ికు ఐద్ర మార్లకలు 

5. What is the need of green chemistry? 

హర్బత రసాయన శ్వసత ాిం యొకక అవసరము ఏమిటి? 

6. Write a note on atom economy reactions. 

పరమాణు దక్ష్త చరయ మీద వాయకయ వేాయిండి . 

7. Heck reaction. 

హక్ చరయ . 

8. Write about solid supported synthesis. 

ఘన సహాయ సింశ్లు షణము గూర్బి వేాయిండి . 

9. What are the advantages of microwaves assisted organic synthesis. 

 సుక్ష్ా తరింగ్ సహాయక కరభన సింశ్లు షణము యొకక ఉపయోగ్ము ఏమిటి? 

10. Bio catalysis. 

జీవ ఉతపే్రరణ. 

11. How do you perform Stricker synthesis by green synthesis method? 

హర్బత సింశ్లు షణ పదధ తి దావరా సీ్థాకకర్ సింశ్లు షణన్స ఎలా పేదర్బేసాత ర్ల. 

12. Ultra sound assisted reactions. 

అతి ధ్వన్స సహాయక చరయలు . 

 

PART – C 

4X 2 = 8 Marks 

III. Answer ALL of the following questions. Each question carries TWO marks 

క్ర ింది వాన్సలో ఏవైన్య అన్సి పేశ్ిలకు సమాధానములు వేాయిండి .పేతి పేశ్ికు రిండు మార్లకలు     

13. Write the sono chemical Wittig reaction. 

సోన్గ రసాయన విటీిగ్ చరయను వేాయిండి . 

14. Write Suziki reaction. 
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సుజిక్ చరయను వేాయిండి . 

15. What is Heterogeneous catalysis? Write any two uses of Zeolities. 

విజ్యతి ఉతపే్రరణ అనగానేమి ? జియోలైటి్ యొకక ఏవేన్స రిండు ఉపయోగాలను వేాయిండి . 

16. Write the sono chemical Simmons – Smidth reaction. 

స్థమాని్ – స్థాత్ సోన్గ రసాయన చరయను వేాయుము . 
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CHEMISTRY LABORATORY COURSE – VII-C 

(at the end of semester VI) 

3 h / w 

50 Marks 

 

1. Green procedure for organic qualitative analysis: Detection of N, S and halogens 
 

2. Acetylation of 10 amine by green method: Preparation of acetanilide  

3. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement 
 

4. Electrophilic aromatic substitution reaction: Nitration of phenol 
 

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

6. Green oxidation reaction: Synthesis of adipic acid 
 

7. 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 VI) 

Max. Marks:50 

Time: 3 hrs. 

SCHEME OF VALUATION 

For Record 

For Viva-

voce For 

Practical 

- 10 Marks  
- 5 Marks  
- 35 Marks 

 

Splitting of Practical Marks 

 

i) Procedure in first 10 min                     : 5 Marks 

ii) Formula with units                                  : 5 Marks 

iii)      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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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2017 – 2018 onwards 

Paper - VIII-A-1   Semester – VI 

POLYMER CHEMISTRY 

               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-II 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-III 6 h 
Kinetics of Free radical polymerization, Glass Transition temperature (Tg) and Determination 

of Tg: Free volume theory, WLF equation, factors affecting glass transition temperature (Tg). 

UNIT-IV 9 h 
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 8 h 
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. 

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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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC. CHEMISTRY PAPER VIII-A-1 

SEMESTER – VI 

POLYMER CHEMISTRY 

 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 05 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. 
 

Introduction of polymers 
02 02 01 

2. 
 

Techniques of Polymerization  
02 02 -- 

3. 
 

Kinetics of p o l y m e rs  
01 02 01 

4. 
 

Polymer additives  
02 01 01 

5. 
 

Polymers and their applications  
01 01 01 

 

Total no of Questions 

 

08 08 04 
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MODEL Q U E S T I O N   PAPER 

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS 

III B.Sc., CHEMISTRY VIII-A-1 

POLYMER CHEMISTRY 

Time: 3 hours          Maximum Marks: 60 

 

                                                                                          PART- A                              4 x 8 = 32 Marks 

 

                               Answer ALL the questions. Each carries EIGHT marks. 

                                అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ 8 మార్లకలు.    

        1.     A) Give an account of classification of polymers. 

                      పాలీమర్ ల వరోీకరణను గూర్బి తెలుాము 

(OR) 

 

                                              b)  Write the mechanism of free radical polymerization. 

                                                    స్వవచాి పేాతిపాదికల పోల్దమరీకరణ చరాయ విధానమును వేాయుము. 

       2.    a) How is molecular weight of a polymer determined by Viscometry     

                 స్థిగ్ధ త్ర మాపనము దావరా పాల్దమర్ ల అణుభారాలను ఎటు  న్సరోయిసాత ర్ల? 

                                                                                                                                        

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

                  బలక్ మర్బయు దేావణ పోల్దమరీకరణము గూర్బి తెలుాము. 

     3.  a) Discuss the use of fillers and plasticizers in improving the properties of polymers. 

    పాల్దమరు  ధ్రాాలను వృదిధ  చిందిించుటలో ఫలు ర్లు  మర్బయు పాు సీ్థసైెజెర్ ల  ఉపయోగాలను గూర్బి 

    చర్బిించుము. 

(OR) 
      b) Write notes on flame retardants and cross linking agents. 

       ఉషో న్సరోధ్కాలు మర్బయు వయతయసి పాల్దమరు  గూర్బి వాయఖ్య వేాయుము. 

 

           4.    a) Discuss the kinetics of free radical polymerization. 

                స్వవచాి పేాతిపాదికల పోల్దమరీకరణము యొకక గ్తిశ్వసత ామును చర్బిించుము. 

(OR) 

       b) Write the preparation and industrial applications of polythene and teflon. 

        పాల్దథీన్ మర్బయు టెఫ్లు ను  తయారీ మర్బయు పర్బశ్రమలలో వాటి అనువరత న్యలను వేాయుము  

 

   

 

                                                                   PART- B                                          5 x 4 = 20 Marks 

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

        క్ర ింది వాన్సలో ఏదేన్స ఐద్ర పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ న్యలుగు మార్లకలు.  

5.     What are thermo plastics and thermo setting plastics? 

                      థరోా పాు సీ్థక్ మర్బయు థరోా సెటీిింగ్ పాు సీ్థక్ లు అనగానేమి? 

        6. Write about condensation polymerization. 

             సింఘనన పోల్దమరీకరణము గూర్బి వేాయుము. 

7. Define number average and weight average molecular weights. 
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                సింఖ్య సరాసర్బ మర్బయు భార సరాసర్బ అణు భారాలను న్సరవచిించుము. 

8. Write a note on emulsion polymerization. 

              ఎమలిన్ పోల్దమరీకరణముపై ఒక వాయఖ్య వేాయుము. 

9. Give the Williams-Landel-Ferry equation. 

విల్దయమ్-లాిండెల్ -ఫెరీర  సమీకరణమును తెలుాము. 

10. Illustrate the colourants and photosensitizers. 

వరోకారకాలు మర్బయు కాింతి సాిందనకార్లలను సోదాహరణముగా తెలుాము. 

11. What are the factors affecting Tg? 

     Tg ను పేభావితము చేయు అింశ్వలేవి? 

12. Write any two applications of PVC and PAN  

      PVC మర్బయు PAN ల ఏవేన్స రిండు అనువరత న్యలను వేాయుము 

                                                             PART- C                                         4 x  2 = 8 Marks 

Answer ALL the questions Each carries Two marks 

  అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ 2 మార్లకలు 

 

    1. What is co polymer give example  

       సహా పాల్దమర్ అనగా నేమి 

    2. What is glass transition temperature?  

    గాజు పర్బవరత న ఉషో్ణగ్ర త అనగానేమి? 

3. What is nucleating agent? Give example 

    న్యయక్ుయేటిింగ్ కారకిం అనగా నేమి ఉదాహరణ ఇముా  

      4.  Write the preparation and give one application of nylon-6,6  

       నైెలాన్-6,6 ల తయారీ మర్బయు పర్బశ్రమల లో వాటి అనువరత న్యలను వేాయుము. 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2017 – 2018 onwards 

Paper - VIII-A-2   Semester – VI 

INSTRUMENTAL METHODS OF ANALYSIS 

                                                              

UNIT – I                                                                                                   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 – II 

Molecular spectroscopy: 8 h 

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 – III           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 (III). 

Chromatography: classification of chromatography methods, principles of differential migration, 

adsorption phenomenon, nature of adsorbents, solvent systems, stationary and mobile phases Rf  

values, factors effecting rf 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 Rf 

values, experimental procedures, preparation of plates, development of the chromatogram, 

detection of the spots, applications. Column Chromatography, principle and experimental 
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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:                             11 h  

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. 

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 

III B.SC. CHEMISTRY PAPER VIII-A-2 

SEMESTER – VI 

INSTRUMENTAL METHODS OF ANALYSIS 

 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 05 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. 

 

Introduction to spectroscopic 

methods of analysis 

02 01 01 

2. 
 

Molecular spectroscopy 
01 02 -- 

3. 
 

UV-Visible/ Near IR 
02 01 01 

4. 
 

Separation techniques 
02 02 01 

5. 
 

Elemental Analysis 
01 02 01 

 

Total no of Questions 

 

08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS 

III B.Sc., CHEMISTRY VIII-A-2 

INSTRUMENTAL METHODS OF ANALYSIS 

MODEL Q U E S T I O N   PAPER 

 

   Time: 3 hours 

                                                                                                 Maximum Marks: 60 

 

PART- A                       4 x 8 = 32 Marks  

                                                                                             

Answer ALL the questions. Each carries EIGHT marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ ఎన్సమిది మార్లకలు. 

1. a) Write about classification of analytical methods. 

                   విశ్లషణ పదధ తుల వరోీకరణ గూర్బి వేాయుము. 

(OR) 

         b)  Explain the classification of errors. 

           దోషాల వరోీకరణను వివర్బించుము. 

2.  a) Describe the absorption and scattering behaviour of molecules. 

 అణువుల శోషణ మర్బయు పర్బకి్షపణ పేవరత నను వరో్బించుము. 

(OR) 
         b) Explain the principle and instrumentation of NMR spectroscopy. 

       NMR వరో పటశ్వసత ాములో ఇమిడి ఉని సూతా్రన్సి మర్బయు పర్బకర అమర్బకను వివర్బించుము.    

 

3. a) Give detailed account on photocells, photo multipliers and diode-array detectors. 

     కాింతిఘటాలు, కాింతి వరధ కాలు మర్బయు డయోడ్-ఎరై లను గూర్బి సింగ్ర హముగా తెలుాము. 

(OR) 
    b) How do you differentiate absorption and fluorescence? 

      శోషణము మర్బయు పేతిదీప్త లను వేర్లగా ఎటు  గుర్బత ించదవు? 

4. a) Discuss the principle and uses of gas-liquid chromatography. 

             వాయు-దేవ కొర మాటోగ్ర ఫీ యొకక సూతాము మర్బయు అనువరత న్యలను గూర్బి చర్బిించుము. 

 (OR) 
  b) Explain different solvent extraction methods. 

      వివిధ్ దేావణ న్సషకరిణ విధానములను వివర్బించుము.  

      

                                                                     

                                                                  PART- B                             5 x 4 = 20 Marks 

 

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

క్ర ింది వాన్సలో ఏదేన్స ఐద్ర పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ న్యలుగు మార్లకలు. 

                  5. Explain about significant figures with examples. 

     పేాధానయత సింఖ్యలు అనగానేమి? ఉదాహరణలతో  వివర్బించుము. 

           6. What are the advantages of FTIR?  

FTIR యొకక ఉపయోగాలేవి? 

            7. Discuss the various techniques of wavelength dispersion. 
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      తరింగ్ధైరయ వికి్షపణిం యొకక వేరేవర్ల పదధ తులను గూర్బి చర్బిించుము. 

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

దివప్రింజ వరోపటమాపకము, ఏకప్రింజ వరోపటమాపకము కింటే ఏ విధ్ింగా మర్లగైనది? 

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

chromatography. 

    కాగ్లతిం కొర మటోగ్ర ఫీ లోన్స ఏవైన రిండు అభివృదిధ  పదధ తులను కుు పత ముగా వివర్బించుము. 

           10. Describe the procedure for column packing. 

సత ింభ సింప్రటీకరణ విధానమును వరో్బించుము. 

       11. What are the factors affecting chemical shift? 

రసాయన సిానింతరాన్సి పేభావితము చేయు అింశ్వలు ఏవి? 

 12. Discuss the principle involved in voltametry. 

వోలీామటాీలో ఇమిడియుని సూతా్రన్సి చర్బిించుము. 

           

                                                                             PART- C                                                    4 x 2 = 

8 Marks 

                   Answer ALL the questions. Each carries TWO marks. 

              అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ రిండు మార్లకలు. 

 

            13. Define accuracy and precision? 

             ఖ్చిితతవిం మర్బయు సున్సశ్చతతవిం న్సరవచిించిండి 

            14. What is the principle involved in U.V Spectroscopy? 

              U.V Spectroscopy నింద్ర ఇమిడి వుని సూతాిం ఏమిటి 

            15. What are the factors affecting Rf  values  

              Rf విలువలను పేభావితిం చేస్వ అింశ్వలు ఏమిటి 

             16. What is Chemical Shift?  

              రసాయన సిానభేింశ్ిం అనగా నేమి? 

 

***** 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2017 – 2018 onwards 

Paper - VIII-A-3   Semester – VI 

ANALYSIS OF DRUGS, FOOD PRODUCTS & BIO-CHEMICAL ANALYSIS 

 

                TOTAL HOURS: 45 

 

Unit – I           8h 

Drugs-I :  Introduction - Drug  & disease (definition) -Sources - Plant Animal &  synthetic. - 

Terminology - Pharmacy - Pharmacology – Pharmacophore - Pharmacodynamics - 

Pharmacokinetics (ADME, Receptors – brief treatment) - Metabolites and Anti metabolites. 

Unit – II           8h 

Drugs-II : 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 - III 10 h 

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 10 h 

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,  

UNIT - V 9 h 

Clinical analysis of blood: Composition of blood, clinical analysis, trace elements in the 

body. Estimation of blood cholesterol, glucose, enzymes, RBC & WBC, Blood gas analyser. 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM  

BLUE PRINT 

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

SEMESTER – VI 

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

 

 

Sl. No. Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 05 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. 
 

Drugs-I :  Introduction 
02 01 01 

2. 
 

Drugs-II : Nomenclature 
01 02 01 

3. 

 

Analysis of the following drugs and 

pharmaceuticals preparations 

02 02 01 

4. 
 

Drugs-IV 
02 01 01 

5. 
 

Clinical analysis of blood 
01 02 -- 

 

Total no of Questions 

 

08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS 

III B.Sc.,  CHEMISTRY - PAPER VIII-  A - 3  

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

MODEL QUESTION PAPER 

 

 

Time: 3 hours 

                                                                                 Maximum Marks: 60 

 

PART- A                             4 x 8 = 32 Marks 

 

                 Answer ALL the questions. Each carries EIGHT marks. 

                  అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ 8 మార్లకలు. 

              1)    a)  Give a detailed account on pharmacodynamics and pharmacokinetics. 

        ఫ్లరాక్ట్డైెనమికి్ మర్బయు ఫ్లరాక్ట్కైెనెటికి్ గూర్బి విప్రలముగా తెలుాము. 

                                                          (OR) 

       b)   Explain the following terms with suitable examples. 

             i) Metabolites       ii) Anti-metabolites 

         ఈ క్ర ింది పదాలను తగ్లన ఉదాహరణలతో వివర్బించుము. 

             i) మటబొల ైటి్            ii) ఆింటి మటబొల ైటి్ 

2)   a) Discuss the classification of drugs based on therapeutic activity. 

        ఔషధ్ క్రయాశీలత ఆధారింగా ఔషధాల వరోీకరణను గూర్బి చర్బిించుము. 

                                                         (OR) 

 

       b) Give in detail the estimation of cholesterol and glucose of blood. 

         రకతములోన్స కొలసీాాల్ మర్బయు గూు క్ట్జ్ ను న్సరోయిించు పదధ తులను గూర్బి సింగ్ర హముగా తెలుాము. 

   3)        a) How do you prepare and analyze chloroquine? 

         క్ట్ు రోక్వన్ ను ఏ విధ్ింగా తయార్లచేస్థ విశ్లు షణ చేయుద్రవు? 

     b) How do you prepare and analyze aspirin? 

      ఆస్థాాన్ ను ఏ విధ్ింగా తయార్లచేస్థ విశ్లు షణ చేయుద్రవు? 

        4)  a) what is meant by Food Adulteration. Explain the determination of common Food      

                  Adulteration by any six methods. 

                  ఆహార్ము కలి్త అగుట అనగరనేమి? ఏవ్ ైనా ఆర్ు సరధార్ణ ఆహార్ కలి్త పద్దతులను గూరిి  
               వివరిించుము.                                              

(OR) 

           b)  Estimation of Sucrose in a given sample of cane sugar. 

            ఇవ్వబడిన కేను షుగర్ శాoపులు నుుండ ిసూకరోజు ను ఎట్లు  నిర్ణయిస్ాా ర్ు. 
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                                                   PART- B                                      5 x 4 = 20 Marks 

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

            క్ర ింది వాన్సలో ఏదేన్స ఐద్ర పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ న్యలుగు మార్లకలు. 

 

1)   What are Pharmaco dynamics Drugs? 

      ఫ్లరాక్ట్ డైెనమిక్ డేగ్ి్ అనగానేమి? 

  

         2)   Write the nomenclature of drugs with suitable examples. 

      తగ్లన ఉదాహరణలు తో ఔషధ్ముల న్యమకరణమును తెలుపిండి. 

  

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

  

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

 

 5)   What are the trace elements present in the body? 

          శ్రీరింలో వుిండు సూక్ష్ామూలకాలు ఏవి? 

      6) Describe the types of administration of drugs. 

     ఔషధ్ స్వవనము యొకక వివిధ్ రకాలను వరో్బించుము 

            7) Give the synthesis and theoretic activity of paracetmol 

     పారాసెటమాల్ యొకక              ఔషధ్ క్రయాశీలత  గూర్బి వేాయుము 

8) Write a short note on composition of blood. 

    రకతము యొకక సింఘటనము గూర్బి  వేాయుము. 

                                  

                                                 PART- C                                          4 x 2 = 8 Marks 

           Answer ALL the questions. Each carries TWO marks. 

          అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ రిండు మార్లకలు. 

1) Define pharmacophore give example 

      ఫ్లరాక్ట్ఫోర్ మర్బయు పదాల న్సరవచిించుము 

2) Give clinical and generic name of aspirin 

   అసార్బన్ యొకక క్ు న్సకల్ మర్బయు సాధారణ న్యమాలను రాయిండి? 

      3) Define analgesics and antipyretics. Give examples 

    బ్రధా న్సవార్బణులు మర్బయు జవర న్సవార్బణులను న్సరవచిించుము. 

4)   What is true protein? 

    న్సజ పేోటీన్ అనగా నేమి 
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SYLLABUS FOR VI SEMESTER 

CHEMISTRY LABORATORY COURSE – VIII-A-1/ VIII-B-1/ VIII-C-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 

5. Preparation of Phenylazo β-naphthol 
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CHEMISTRY LABORATORY COURSE - VIII-A-1/ VIII-B-1/ VIII-C-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 

 

No. of h/w : 2 

50 Marks 

 

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. 

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 K2Cr2O7 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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CHEMISTRY LABORATORY COURSE - VIII-A-2/ VIII-B-2/ VIII-C-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 

 

50 Marks 

          PROJECT WORK 

                       Answer ALL the questions. Each carries TEN marks.  
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2018 – 2019 onwards 

Paper - VIII-B-1   Semester – VI 

 

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-II 6 h 

Petroleum and petrol chemical industry: 
Composition of crude petroleum, refining and different types of petroleum products and 

their applications. 

 

UNIT-III 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-IV 10 h 

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 7 h 

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. 

 

 

 

 

 

 

 

 



81 
 

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC. CHEMISTRY SEMESTER – VI 

CLUSTER ELECTIVE – VIII B-I 

FUEL CHEMISTRY AND BATTERIES 

 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. UNIT –I 02 02 00 

2. UNIT –II 02 01 01 

3. 
 

UNIT –III 
02 02 00 

4. UNIT –IV 02 01 01 

5. UNIT –V 00 02 02 

 

Total no of Questions 

 

08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS  

III B.Sc.,  CHEMISTRY - PAPER VIII-  B -  1  

FUEL CHEMISTRY AND BATTERIES 

                                                 MODEL QUESTION PAPER 

 

Maximum Marks: 60  Time: 3 hours 
                

                                                SECTION-A 

4 x 8 = 32 Marks 
Answer ALL the questions. Each carries Eight marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ ఎనిమిద మార్లకలు. 

1. A) Write in detail about renewable and non–renewable energy sources. 

ప్రనర్లదిధ ింపబడు మర్బయు ప్రనర్లదిధ ింపలేన్స శ్క్త  వనర్లలను గూర్బి సింగ్ర హముగా వేాయుము. 

(OR) 
B)  Write about the composition and uses of producer gas and water gas. 

పేొడ్యయసర్ గాయస్ మర్బయు వాటర్ గాయస్ ల సింఘటనమును మర్బయు ఉపయోగాలను వేాయుము. 

2. A) Explain the composition of the crude petroleum. 

ముడి చముర్ల సింఘటనమును వివర్బించుము. 

                     (OR) 

           B) Describe the refining of petroleum. 

    పటాోల్దయిింను శుదిధ  చేయుటను వరో్బించుము. 

3. A) Discuss about fractional distillation. 

         అింశ్చక స్వవదన పేక్రయ గూర్బి చర్బిించుము. 

 

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

          పటాోల్దయమ్మతర ఇింధ్న్యల గూర్బి వేాయుము. 

4. A) Explain the classification of lubricants. 

         కిందెనల వరోీకరణను వివర్బింప్రము. 

                                               (OR) 

   B) What are the properties of lubricants? 

              కిందెనల ధ్రాాలేవి? 

 

 

SECTION-B 

5 x 4 = 20 Marks 
Answer any FIVE of the following questions. Each carries Four marks. 

క్ర ింది వాన్సలో ఏదేన్స ఐద్య పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ నాలుగు మార్లకలు. 

5. What are the uses of coal in various industries? 

వివిధ్ పర్బశ్రమలలో బొగోు యొకక ఉపయోగాలను వేాయుము. 

6. Discuss the gasification of coal. 

బొగోును వాయువీకర్బించు విధానమును గూర్బి చర్బిించుము. 

7. Write the applications of different petroleum products. 

వివిధ్ పటాోల్దయిం ఉతాతుత ల యొకక అనువరత న్యలను వేాయుము 
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8. Short note on cracking. 

భింజనముపై లఘువాయఖ్య. 

9. Write about synthetic fuels. 

కృతాిమ ఇింధ్న్యలు గూర్బి వేాయుము. 

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

వాహక, అవాహక కిందెన న్యనెలు అనగానేమి? 

11. Fuel cells. 

ఇింధ్న ఘటములు 

12. Write about the primary and secondary batteries. 

     పేాథమిక మర్బయు దివతీయ బ్రయటరీలను గూర్బి వేాయుము. 

SECTION-C 

4 x 2 = 8 Marks 

Answer ALL the questions. Each carries two marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ రండు మార్లకలు. 

 

 

13. What is carbonisation of coal?  

 బొగోు కర్బిన్సకరణ అనగా ఏమి? 

14. What are conducting lubricants?  

వాహక కిందెనలు అనగా ఏమి? 

15. Write about polymer cell. 

పోల్దమర్ ఘటము గూర్బి వేాయిండి 

16. Write about the working of the Li-Battery 

 

Li-బ్రయటరీ పన్స తీర్ల గూర్బి వేాయిండి 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2018 – 2019 onwards 

Paper - VIII-B-2 Semester – VI 

 

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE 

 

No. of h/w : 3h 

 

UNIT-I 

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, 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 – II           15 h 

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 – III        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 – IV        8 h 

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. 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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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC. CHEMISTRY  CLUSTER – VIII B-2 

SEMESTER – VI 

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE 

 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. UNIT –I 02 01 01 

2. UNIT –II 02 02 00 

3. 
 

UNIT –III 
02 01 01 

4. UNIT –IV 00 02 02 

5. UNIT –V 02 02 00 

 

Total no of Questions 

 

08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS  

III B.Sc.,  CHEMISTRY - PAPER VIII-  B -  2  

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE 

MODEL QUESTION PAPER 

 

Maximum Marks: 60   Time: 3 hours 

 

SECTION- A 

4 x 8 = 32 Marks  

Answer ALL the questions. Each question carries eight marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ పేశ్ికు ఎనిమిద మార్లకలు. 

1. A) Discuss the unusual oxidation states of carbon and nitrogen. 

               కారిన్ మర్బయు నైెటాోజన్ ల యొకక అసాధారణ ఆక్షికరణ స్థధ తులను గూర్బి చర్బిించుము. 

(OR) 

B) Describe the anomalous behaviour of lithium and boron. 

     ల్దథియిిం మర్బయు బోరాను  అసాధారణ పేవరత నను వరో్బించుము. 

 

2. A) Give the composition and properties of coloured glass and photosensitized glass. 

వరోపూర్బత గాజు మర్బయు కాింతి సాిందన గాజుల యొకక సింఘటనము మర్బయు ధ్రాాలను       

తెలుాము. 

(OR) 
        B) Explain the manufacturing of cement and its setting process. 

         స్థమింట్ యొకక తయారీ మర్బయు దాన్స సెటీిింగ్ పేక్ర యను వివర్బించుము. 

3. A) Write about the manufacturing of any two nitrogen fertilizers. 

    ఏవేన్స రిండు నైెటాోజన్ ఎర్లవుల తయారీన్స వేాయుము . 

(OR) 

    B) Write about the manufacturing of any two phosphorous fertilizers. 

        ఏవేన్స రిండు ఫోసోఫరస్ ఎర్లవుల తయారీన్స వేాయుము. 

     

   4. A) Give the process of manufacturing of steel. 

            సీ్టల్ ను తయార్ల చేయు విధానమును వేాయుము. 

(OR) 
   B) Write the preparation and explosive properties of RDX. 

        RDX యొకక తయారీ మర్బయు విసోఫటన ధ్రాాలను వేాయుము. 

 

SECTION- B 

5 x 4 = 20 Marks  
Answer any FIVE of the following questions. Each carries Four marks. 

క్ర ింది వాన్సలో ఏదేన్స ఐద్ర పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ న్యలుగు మార్లకలు. 

5. Write about diagonal relationship. 

కరోసింబింధ్ింను గూర్బి వేాయుము. 

6. Discuss the classification of glasses. 

           గాజుల వరోీకరణను గూర్బి చర్బిించుము. 
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7.  Write about Carbon nanotubes  

 కారిన్ న్యన్గ గొటీాలు గూర్బి వేాయిండి  

8. Describe the manufacturing of urea. 

యూర్బయా తయారీ విధానమును వరో్బించుము. 

9. What are emulsifying agents? Give examples. 

ఎమలీికరణ కారకాలు అనగానేమి? ఉదాహరణ న్సముా. 

10. Explain about metallic coatings. 

                 లోహప్ర పూతలను గూర్బి వివర్బించుము. 

11. Write a note on non-ferrous alloys. 

న్యన్ పరర స్ మిశ్రమలోహాలను గూర్బి వేాయుము. 

      12. Explain the properties of steels. 

              సీ్టల్ ల ధ్రాాలను వివర్బింప్రము. 

SECTION- C 

4 x 2 = 8 Marks 
 Answer ALL the questions. Each carries two marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ రండు మార్లకలు. 

 

 

13. What are allotropes of carbon? 

కారబన్ రూప్రంతరాలు ఏమిటి?  

14. What are NPK fertilizers? 

NPK- ఎరువులు అంటే ఏమిటి 

15. What are enamel paints? 

ఎనామిల్ పెయంట్ లు అంటే ఏమిటి? 

16. Write an example for eco-friendly paint. 

 పరాయవరణ హిత పెయంటేకు ఉద్రహరణలు రాయండి. 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2018 – 2019 onwards 

Paper - VIII-B-3   Semester – VI 

ANALYSIS OFAPPLIED INDUSTRIAL PRODUCTS 

No. of h/w: 3h 

UNIT-I 9 h 

Analysis of soaps: moisture and volatile matter, combined alkali, total fatty matter, free alkali, 

total fatty acid, sodium silicate and chlorides. 

Analysis of paints : Vehicle and pigments, Barium Sulphate, totallead, lead chromate, iron 

pigments, zinc chromate. 

UNIT-II   8 h 

Analysis of oils: saponification value, iodinevalue, acid value, ester value,bromine 

value,acetylvalue. Analysis of  industrial  solvents  like  benzene,acetone,methanolandacetic 

acid,Determination of methoxylandN-methylgroups. 

UNIT-III 10 h 

Analysis of fertilizers:urea, NPK fertilizer, superphosphate.Analysis 

ofDDT,BHC,endrin,endosulfone, malathion, parathion.Analysis of starch, sugars, celluloseand 

paper. 

UNIT-IV 9 h 

Gas Analysis: carbon dioxide, carbon monoxide, oxygen,hydrogen, saturated hydrocarbons, 

unsaturated hydrocarbons, nitrogen, octanenumber, cetane number. 

Analysis of Fuel gases like: water gas, producer gas, kerosene (oil) gas. 

Ultimate analysis: carbon, hydrogen,nitrogen, oxygen, phosphorus and sulphur. 

UNIT-V       9 h 

Analysis of Complex Materials: 

Analysis of cement- loss on ignition, insoluble residue, total silica, sesqui oxides, lime, 

magnesia, ferric oxide, sulphuric anhydride. 

Analysis of glasses- Determination of silica, sulphur, barium, arsenic, antimony, total R2O3, 

calcium, magnesium, totalalkalies, aluminium, chloride, fluoride. 

 

REFERENCEBOOKS 

1. F.J.Welcher - Standardmethods of analysis. 

2. A.I.Vogel -A text bookof quantitativeInorganicanalysis-ELBS. 

3. H.H.WillardandH.Deal- Advancedquantitativeanalysis-Van NostrandCo. 

4. F.D.Snell&F.M.Biffen-Commercial methods ofanalysis-D.B.Taraporavala&sons. 
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5. J.J.ElvingandI.M.Kolthoff - Chemicalanalysis-A series of monographson 

analyticalchemistryand its applications-InterScience VolIto VII. 

6. G.Z.Weig- Analytical methods forpesticides, plant  growthregulators  and foodadditives-

VolsIto 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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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC.CHEMISTRY CLUSTER – VIII B-3 

SEMESTER – VI 

ANALYSIS OFAPPLIED INDUSTRIALPRODUCTS 

 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. UNIT–I 02 02 00 

2. UNIT–II 02 01 00 

3. 
 

UNIT–III 
02 01 01 

4. UNIT–IV 02 02 01 

5. UNIT–V 00 02 02 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS 

III B.Sc.,  CHEMISTRY -  PAPER VIII-  B -  3  

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS 

MODEL QUESTION PAPER 

 

Max. Marks: 60 Time: 3 hours 

PART-A 

 

Answer ALL the questions. Each carries Eight marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ ఎన్సమిది మార్లకలు.       4 x8 =32 Marks 

1. a) How do you analyze lead chromate and zinc chromate present in paints? 

పయిింట్ లలోన్స లడ్ క్ట్ర మ్మట్ మర్బయు జిింక్ క్ట్ర మ్మట్ లను ఎటు  విశ్లు ష్పించదర్ల? 

(OR) 

     b) How do you determine the total fatty matter and free alkali of soaps? 

సబ్బిలలోన్స కొర వువ పదారధ ము మర్బయు స్వవచాి కిారాములను ఎటు  న్సరోయిించదర్ల? 

2. a) Give the procedure for the determination of iodine value and acid value in oil samples. 

      న్యనె నమూన్యలలోన్స అయొడిన్ విలువ మర్బయు ఆము  విలువలను న్సరోయిించు పదధ తులను తెలుాము. 

(OR) 
     b) Describethe analysisof benzene. 

       బెింజీన్ యొకక విశ్లు షణను వరో్బించుము. 

 3. a) Discuss the analysis of ureaandDDT. 

యూర్బయా మర్బయు DDTల విశ్లు షణను చర్బిించుమ 

                                     (OR) 

b) Discuss the analysis of starchand paper. 

సీారి్ మర్బయు కాగ్లతిం యొకక విశ్లు షణను చర్బిించుము. 

 4. a) Write about octane number and cetane number. 

               ఆకీ్షన్ సింఖ్య మర్బయు స్టటేన్ సింఖ్యలను గూర్బి వేాయుము. 

(OR) 

b) How are water gas and producer gas analyzed? 

పేొడ్యయసర్ గాయస్ మర్బయు వాటర్ గాయస్ లను ఎలా విశ్లు ష్పసాత ర్ల? 

PART-B 

 

Answer any FIVE of the following questions.Each carries Four marks.  5x4 =20 Marks 

 

క్ర ింది వాన్సలో ఏదేన్స ఐద్ర పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ న్యలుగు మార్లకలు. 

5. How do you determine the moisture in soaps? 

సబ్బిలలోన్స త్ప్మను ఎలా న్సరోయిసాత ర్ల? 

6. Give the procedure for the determination of total lead in paints. 

పయిింట్ లలోన్స మొతత ిం లడ్ ను న్సరోయిించు విధానమున్సముా. 



93 
 
 

 

7. Write a note on saponification value. 

 సపాన్సఫక్షషన్ విలువపై వాయఖ్య వేాయుము. 

 

8. Explain the analysis of BHC. 

BHC యొకక విశ్లు షణను వివర్బించుము. 

9. How carbon monoxide is analysed in gases? 

వాయువులలోన్స కారిన్ మోన్యకైెిడ్ ను ఎటు  విశ్లు ష్పసాత ర్ల? 

10. Explain the determination process of nitrogen in gases. 

వాయువులలోన్స నైెటాోజన్ ను న్సరోయిించు విధానమును వివర్బించుము. 

11. Describe the determination of lime in cement. 

స్థమింట్ లోన్స ల ైమ్ ను న్సరోయిించడాన్సి వరో్బించుము. 

12. Describe the determination of silica in glass. 

గాజులోన్స స్థల్దకాను న్సరోయిించుటను వరో్బించుము. 

 

PART-C 

 

Answer ALL the questions. Each carries Two marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ రిండు మార్లకలు.        4 x2 =8 Marks 

13. What is NPK fertilizer? 

NPK ఎరువులు అన్గా ఏమి? 

14. What is kerosene oil gas? 

క్రోసిన్ ఆయల్ అన్గా ఏమిటి? 

15. What is insoluble residue? 

కరగని అవశ్లషాలు అన్గా ఏమిటి? 

16. What is meant by total silica? 

మొతత ిం స్థల్దకా అింటే ఏమిటి? 
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GOVERNMENT COLLEGE (AUTONOMOUS), 

RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. III Year 

Effective from 2017 – 2018 onwards 

Paper - VIII-C-1   Semester – VI 

ORGANIC SPECTROSCOPIC TECHNIQUES 

Total No. of Hrs: 45 

 UNIT-I         10 h 

Nuclear Magnetic Resonance Spectroscopy- I 
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 – II        5 h 

Nuclear Magnetic Resonance Spectroscopy- II 
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-III        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, trienes and polyenes, unsaturated 

carbonyl compounds – Woodward-Fieser rules. 

 

UNIT-IV      5 h 
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      15 h 

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. 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 
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REFERENCE BOOKS 

5.     Analytical Chemistry by Skoog and Miller 

6.     A textbook of qualitative inorganic analysis by A.I. Vogel 

7.     Nanochemistry by Geoffrey Ozin and Andre Arsenault 

8.     Stereochemistry by D. Nasipuri 

10. Organic Chemistry by Clayden 

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

12. Kompal Bansal & Parishit Bansal “Fundamentals of IPR for Engineers”, BS Publications 

(Press) 

13. Prabhuddha Ganguli: ‘ Intellectual Property Rights” Tata Mc-Graw – Hill, New Delhi  

14. Richard Stim: “Intellectual Property”, Cengage Learning, New Delhi. 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

BLUE PRINT 

III B.SC. CHEMISTRY PAPER VIII-C-1 

SEMESTER – VI 

ORGANIC SPECTROSCOPIC TECHNIQUES 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 05 M ) 

Under 

standing 

 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. UNIT-I 01 02 01 

2. UNIT-II 01 02 -- 

3. UNIT-III 02 02 01 

4. UNIT-IV 02 01 01 

5. UNIT-V 02 01 01 

Total no of Questions 08 08 04 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS  

III B.Sc.,  CHEMISTRY -  PAPER VIII-  C - 1  

ORGANIC SPECTROSCOPIC TECHNIQUES 

MODEL QUESTION PAPER 

 

Maximum Marks: 60        Time: 3 hours 
 

PART- A                        4 x 8 = 32 Marks 

 

 

Answer ALL the questions. Each carries EIGHT marks. 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ ఎన్సమిది మార్లకలు. 

     a) i) What is the principle of NMR spectroscopy. 

1.        NMR వరోపటశ్వసత ాములో ఇమిడి ఉని సూతామును వేాయుము. 

          ii)    Define chemical shift. What are the factors influencing chemical shift? 

        రసాయన సిాన్యింతరీకరణమును న్సరవచిించుము. రసాయన సిాన్యింతరీకరణమును       

        పేభావితము చేయు అింశ్వలేవి? 

                                         (OR) 
 

               b)   What is FTNMR? What are the advantages of it? 

 

                     FTNMR అనగానేమి? దాన్స పేయోజన్యలేవి 

    2.    a) Write about Born-oppenheimer approximation. 

        బోరి్-ఒపన్ హేమర్ ఉజా్యయిింప్ర గూర్బి వేాయుము. 

(OR) 
   b) What are the Woodward-Fieser rules of UV-Visible spectroscopy? 

             అతిన్రలలోహిత-దృగో్గచర వరోపటశ్వసత ాములోన్స ఉడావరడ ్-ఫీజర్ న్సయమాలు ఏమి? 

    3.    a) How is Beer-Lambert’s law useful in quantitative determination of Mn(II) and Fe(II)? 

   Mn(II) మర్బయు Fe(II) లను పర్బమాణాతాకింగా న్సరోయిించుటలో బీర్-లాింబరీ్ న్సయమము ఎటు          

   ఉపయోగ్పడును? 

(OR) 
 b) Give the experimental procedure of simultaneous determination of chromium and 

manganese in a mixture using Beer-Lambert’s law. 

    క్ట్ర మియిిం మర్బయు మాింగ్న్రసు లను బీర్-లాింబరీ్ న్సయమము ఉపయోగ్లించి ఒక్షసార్బ  న్సరోయిించు 

పేయోగ్ పధ్ధ తిన్స తెలుాము. 

 

  4.     a) Explain the principle and experimental techniques involved in ESR studies. 

 ESR అధ్యయనింలో ఇమిడిఉని సూతాము మర్బయు పేయోగ్ పధ్ధ తిన్స వివర్బించుము 

(OR) 
b) Write notes on ‘g’ value and hyperfine structure. 
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            ‘g’ విలువ మర్బయు హైపర్ ఫైెన్ న్సరాాణము గూర్బి వాయఖ్య వేాయుము. 

                                     

 

 

PART- B                              

5 x 4 = 20 Marks 
 

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

క్ర ింది వాన్సలో ఏదేన్స ఐద్ర పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ న్యలుగు మార్లకలు. 

5. Write about spin-spin relaxation. 

     స్థాన్-స్థాన్ ర్బలాక్షిషన్ గూర్బి వేాయుము. 

6. Describe the factors influencing the coupling constant. 

    యుగ్ళీకరణ సి్థరాింకమును పేభావితము చేయు అింశ్వలను వరో్బించుము. 

7. Explain about spin decoupling. 

    స్థాన్ డీకప్ు ింగ్ ను వివర్బింప్రము.  

8. What are the applications of NMR spectroscopy in medical diagnostics? 

    వాయధి న్సరాధ రణలో NMR వరోపటశ్వసత ాము యొకక  అనువరత న్యలేవి? 

9. Write about Franck-Condon principle. 

    ఫే్లింక్-కాిండాన్ సూతామును గూర్బి వేాయుము. 

10. What are the different types of electronic transitions? 

     వివిధ్ రకాల ఎలకీాాన్సక్ పర్బవరత న్యలు ఏమి? 

11. State and explain Beer-Lambert law. 

     బీర్-లాింబరీ్ న్సయమమును తెల్దా, వివర్బింప్రము 

12. How ESR studies are useful to study the structure of free radicals? 

     స్వవచాి పేాతిపాదికల న్సరాాణాన్సి అధ్యయనిం చేయుటలో ESR ఎటు  ఉపయోగ్పడును? 

 

PART- C                             4 x 2 = 8 marks 

 

Answer All Questions Each Carry TWO Marks 

అన్సి పేశ్ిలకు సమాధానము న్సముా. పేతీ దాన్సక్ రిండు మార్లకలు. 

13. What is coupling constant? 

   యుగ్ల్దకరణ సి్థరాింకము అనగా నేమి?   

   14. Define Chromophores and Auxochrome.                                                                    

       క్ట్ర మోఫోర్ మర్బయు  ఆగా్గక్ట్ర మ్మ లనున్సరవచిించిండి 

15. What is molar extinction coefficient?     

 మోలార్ విలుపత త గుణకిం అనగా నేమి 

16. Write any two similarities between NMR&ESR 

     NMR&ESR మదయ రిండు పోల్దకలను రాయిండి  
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GOVT. COLLEGE (A), RAJAHMUNDRY. 

DEPARTMENT OF CHEMISTRY (2018-19) 

CBCS Syllabus for B.Sc. III Year 

Effective from 2017 – 2018 onwards 

Paper - VIII-C-2 Semester – VI 

ADVANCED ORGANIC REACTIONS 
No. of h/w: 3                                                                                                    Total hours: 45 

UNIT – I  

Organic Photochemistry                                  8 h  

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 – II  

Organic Photochemistry                                                                                              8 h  

Norrisch cleavages, type I: Mechanism, acyclic cyclicdiones, influence of sensitizer, photo Fries 

rearrangement. Norrisch type II cleavage: Mechanism and stereochemistry, type II reactions of esters: 

1: 2 diketones, photo decarboxylation, Di - π methane rearrangement, Photochemistry of conjugated 

dienes, Decomposition of nitrites - Barton reaction.  

UNIT – III  

Protecting Groups and Organic Reactions                                                                 9 h  

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                                                                                                                      8 h  

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.  
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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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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM 

VI - SEMESTER END EXAMINATIONS 

III B.Sc., CHEMISTRY - PAPER VIII- C -2 

MODEL PAPER 

ADVANCED ORGANIC REACTIONS 

Time: 3 hours                                                                                              Maximum Marks: 60  

PART- A 

 Answer ALL the questions. Each question carries 8 marks.                   4 x 8 = 32 Marks  

 కో్ంద వ్రనిక్ జవ్రబులు వ్రర యుము. పర తి పర శ్నకు ఎనిమిద మరుకలు. 

1. a) What is photo reduction? How it is affected by temperature and solvent? 

కాింతి క్ష్యకరణిం అనగానేమి?ఉష్ణిగ్ర త మర్బయు దేావణిచేత ఎటాు  పేభావితిం అగును.   

(OR) 

       b) Explain the following: క్ర ింది వాన్సన్స వివర్బించుము.  

           i) Singlet and triplet states    i) ఏక మర్బయు తాిక సి్థతులు  

          ii) Jablonski diagram           ii) జబోు ింక్ చితాిం   

    2. a) Discuss the Norrish type-I cleavage with an example. 

        a) న్యర్బష్ టైెప్ – I విచిితిన్స ఒక ఉదాహరణతో వివర్బించుము. 

(OR) 

        b) Write note on the following: క్ర ింది వాటిపై వాయఖ్య వేాయుము. 

               i) Mannich reaction మాన్సచ్ చరయ      ii) Wittig reaction విటీిింగ్   చరయ  

 

    3. a) Give a detailed account on the protection of carbonyl groups.  

          కారోినైెల్ సమూహమును రకి్ించుట గుర్బించి సింగ్ర హముగా తెలుాము. 

(OR) 
       b) How amine group is protected by acylation and benzoylation. 

          ఏమీన్ సమూహము ఎసైెలేషన్ మర్బయు బెింజైెలేషన్ దావరా ఎటు  రకి్ించబ్రడును. 

   4. a) Explain the following reactions: క్ర ింది చరయలను వివర్బించుము. 

           i) Baylis-Hillman reaction బేల్దస్-హిలాాన్ చరయ     ii) Heck reaction హక్ చరయ 

(OR) 
      b) Explain the following reactions:  

          i) Suziki coupling సుజిక్ కప్ు ింగ్                        ii) Stille coupling సీ్థలు  కప్ు ింగ్ 

 

 

 

PART- B 

Answer any 5 of the following questions. Each question carries 4 marks. 5 x 4 = 20 Marks  

 కో్ంద 5 పర శ్నలకు జవ్రబులు వ్రర యుము. పర తి పర శ్నకు నాలుగు మరుకలు. 

5. Write notes on inter-system crossing.  

    అింతర వయవసి వయతయసిత గూర్బి వాయఖ్య వేాయుము. 

6. Describe the photochemistry of benzene.  

   బెింజీన్ యొకక కాింతి రసాయనశ్వసత ామును వివర్బించుము. 
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7. Give a brief account on the protection of carboxylic acids by ester formation.  

   కారాిక్ిల్దక్ ఆము మును ఎసీర్లగా మార్లిట దావరా రకి్ించుట గుర్బించి కుు పత ముగా తెలుాము. 

8. How does carbonate formation protect diols?  

    కారోినేట్ ఏరాడటిం దావరా డైెఓలి్ ఎటు  రకి్ింపబడును? 

9. i) Di-π methane rearrangement        i) Di-π మీథేన్ ప్రనరమర్బక                    

10. What is Stork-enamine reaction?  

    సీారక్- ఈనమిన్ చరయ అనగానేమి? 

11. Explain the Mukayama aldol reaction.  

    ముకయామ- ఆలాడ ల్ చరయ  తెలుాము. 

12. Discuss about Ugi reaction.  

     యుగ్ర చరయ  తెలుాము. 

 

PART- C 

 Answer ALL the questions. Each question carries 2 marks.                    4 x 8 = 32 Marks  

13. Barton reaction - బ్రరీన్ చరయ 

14. Robinson annulation - రాబనిన్ అనుయలేషణ్ 

15. Phase transfer catalysis - పేావసిా బదిలీ ఉత్ప్ాారణము 

16. Grubb catalyst – గ్ర బ్ ఉత్ప్ాారకిం 
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GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM 

SIXTH SEMESTER END EXAMINATIONS 

III B.Sc., CHEMISTRY - PAPER VIII- C -2 

ADVANCED ORGANIC REACTIONS 

BLUE PRINT 

 

Weightage of the content 

 

Unit 

No. 

Unit Name Hours 

required 

8 Marks 

questions 

4 Marks 

questions 

2 Marks 

question

s 

I Organic Photochemistry                                                                                               8 2 2 - 

II Organic Photochemistry                                                                                               8 1 1 1 

III Protecting Groups and Organic 

Reactions                                                                  

9 2 2 - 

IV Synthetic reactions  8 1 1 2 

V New Synthetic Reactions                                                                                            12 2 2 1 

Total 45 8 8 4 

 

 

Weightage of the objectives 

 

Sl.No. Objectives % of objectives 

1 Knowledge 25 

2 Understanding 40 

3 Skill 20 

4 Application 15 
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GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

CBCS Syllabus for B.Sc. I Year Effective from 2018 – 2019 onwards 

Semester – II Paper II - ANALYTICAL CHEMISTRY-2 

                                        QUANTITATIVE METHODS OF ANALYSIS      

 

 Total hours : 60 
 

 

UNIT - I 

GRAVIMETRIC ANALYSIS – I                                                                         12hrs 
 

A. Precipitation methods 

B. Volatilization methods. (The analyte or its decomposition products are volatilized at a suitable 

temperature. The volatile product is then collected and weighed, or, alternatively, the mass of the 

product is determined indirectly from the loss in mass of the sample. E.g., determination of the 

sodium hydrogen carbonates content of antacid tablets) 

 

UNIT - II                                                                                                            12hrs 

GRAVIMETRIC ANALYSIS – II 

Properties of precipitates and precipitating reagents: Particle size, Filterability of Precipitates 

(factors that determine particle size, formation of precipitates and particle size) - Colloidal 

Precipitates (coagulation of colloids, peptization of colloids, treatment of colloidal precipitates) 

- Crystalline Precipitates (particle size and filterability) - Co-precipitation (surface adsorption, 

mixed-crystal formation, occlusion, and mechanical entrapment, co precipitation errors) - 

Precipitation from Homogeneous Solution (The use of the technique of homogeneous solutions 

to effect precipitation). 

Drying and Ignition of precipitates 

Practical gravimetric procedures. 

UNIT – III                                                                                                                   12hrs 
 

VOLUMETRIC ANALYSIS 

 
A. Definitions: Titrimetry, Volumetric titrimetry, Gravimetric titrimetry, Coulometric    

     titrimetry. 

B. The equivalence point, the end point 

     Classification of volumetric methods, theory of indicators and buffers -      

      Equilibria Principles - Aqueous and non-aqueous acid-base titration - Redox    

     titrations - Complexometric titrations - Precipitation titrations. 

C. Sigmoidal Titration Curves for Neutralization Titrations. 
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UNIT – IV                                                                                                                 12hrs 

CENTRIFUGATION METHODS: 

 
A. Introduction 

B. Sedimentation and relative centrifugal force. 

C. Different types of rotors.  

D. Density gradient 

 E. Types of centrifugation techniques. 

 

 

UNIT-V                       12hrs                                                                                         

INTRODUCTION TO ENVIRONMENTAL ANALYSIS: 
A. Sampling method 

B. Environmental pollution from industrial effluents and radiochemical waste. 

C. Introduction to water and waste analysis. 



111 
 
 

 

GOVERNMENT COLLEGE (AUTONOMOUS), RAJAMAHENDRAVARAM. 

DEPARTMENT OF CHEMISTRY 

I B.SC.  ANALYTICAL CHEMISTRY SEMESTER – II 

QUESTION PAPER BLUE PRINT FROM 2018-19 ONWARDS 

PAPER-II: QUANTITATIVE METHODS OF ANALYSIS 

Sl. 

NO. 
Chapter 

Essay     

Question 

( 08 M ) 

knowledge 

Short 

Answer 

Question 

( 04 M ) 

Under 

standing 

Very Short 

Answer 

Question 

( 02 M ) 

Skill / 

Application 

1. Gravimetric Analysis-I 01 01 -- 

2. Gravimetric Analysis-II 03 02 01 

3. Volumetric Analysis  02 02 01 

4. Centrifugation Methods 01 02 01 

5. 
Introduction to Environmental 

Analysis 
01 01 01 

Total no of Questions 08 08 04 
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GOVERNMENT COLLEGE (A), RAJAHMUNDRY. 

B.Sc. FIRST YEAR ANALYTICAL CHEMISTRY SEMESTER -II 

MODEL QUESTION PAPER FROM 2018-19 ONWARDS 

QUANTITATIVE METHODS OF ANALYSIS 

MODEL QUESTION PAPER 

 

TIME: 3hr.                                                            MARKS: 60 M 

PART - A 

Answer ALL the Questions                                                                    4 X 8 =32 M 

 

       1. (A) What is Gravimetric Analysis? Explain various Precipitation  

                   methods of Gravimetric Analysis. 

 

                                                            (OR) 

     

           (B) Explain the Titration Curves for Neutralization Titrations. 

         

      2. (A) Explain any four properties of Precipitates and Precipitation reagents. 

 

 (OR) 

 

           (B) Give a detailed account procedure for Practical Gravimetric  

                  Analysis. 

 

     3. (A) What is volumetric titrimetry. Explain the classification of Methods of  

                Volumetric Analysis. 

                                                            (OR) 

 

         (B)  Define Indicator and Explain the Theories of Indicators. 

 

     4. (A) What is Centrifugation and Write about different types of  

                Centrifugation techniques. 

                                                                               

                                                               (OR) 

 

         (B) Give a detailed account on Environmental Pollution from Industrial       

                effluents and Radio Chemical Waste. 

  

   

PART – B 

 

Answer any FIVE Questions                                                                              5x4 = 20 M 

 

5. Write a brief note on Volatilization methods. 
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6. What are Colloidal Precipitates and Write about Coagulation of Colloids.   

            

          7. Write about Complexometric Titrations with one example. 

 

           8. Explain any two types of Rotors. 

 

          9. Write a short note on Analysis of Water. 

          

         10. What is Co-Precipitation and Explain the Types of Co-Precipitation. 

 

          11. Write about various Indicators used in Redox Titrations.   

 

          12. Write about the Density Gradient. 

 

 

PART-C 

 Answer ALL Questions                  4x2 = 8M 

 

17. Define Occlusion. Give one Example. 

             

14. What are Equivalence Point and End Point?   

        

15. Define Sedimentation and Give one example.   

      

          16. What is Radio Chemical Waste?     

                                                                                                                                                  

                                                                              ------ 
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LABORATORY COURSE – II     

Quantitative Analysis         30HRS 

1.  Determination of the pKa and Equivalent Weight of a weak acid by  

     potentiometric pH     titration. 

2. Determination of the strength of the given magnesium Sulphate solution 

     using EDTA and Eriochrome black -T as the indicator. 

3. Determination of the capacity of an anionic exchange resin. 

4. Separation of cadmium and zinc on an ion exchange resin. 

5. Homogeneous precipitation of the Nickel as its Dimethylglyoxime. 

6. Analysis of soil 

i)  Determination of pH of soil. 

ii) Determination of total soluble salts. 

iii) Determination of carbonate and bicarbonate. 

iv) Determination of calcium, magnesium and iron. 

 

Suggested Readings: 

1. Analytical Chemistry- Methods of Separation (R.V. Dilts). 

2. Laboratory Handbook of Chromatographic Methods (O. Mikes,    

    R.A.Chalmers). 

3. F.W. Fifield and D. Kealy: Analytical Chemistry. 

4. Vogel's textbook of quantitative chemical analysis, 6 edition. 

5. Vogel's textbook of quantitative chemical analysis, 7 edition. 

6. Keith Wilson and John Walker: Practical Biochemistry. 
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LABORATORY COURSE –II 

PRACTICAL - VI: VOLUMETRIC ANALYSIS 

(At the end of Semester I) 

Max. Marks: 50 Marks       Time: 3 hrs. 

 

SCHEME OF VALUATION: 

 For Record    - 10 Marks 

 For Practical  - 40 Marks 

 Splitting of Practical Marks: 

 i) Procedure in first 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) 
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List of Recommended Books: 

1. Principles of Physical Chemistry Puri ,sharma, pathania 

2. Text Book of Physical Chemistry Samuel Gladstone 

3. Principles of Physical Chemistry Peter Atkins,Julio de  

4. Physical Chemistry G.W. CASTELLON 

5. Fundamentals of molecular spectroscopy by Collin.N.Banwell and Elaine M.McCash 

6. Modern ElectroChemistry Jom Bockeis &A.K.N.Reddy 

7. Kinetic and Mechanism of Chemical Transformations J.RajaRam &J.C.KuriaCose 

8. Theoretical Thermodynamics S.Gladstone 

9. Spectroscopic identification of organic compounds by Robert M.Silverstein & Francis X.Webster 

10. Spectroscopy(organic  spectroscopy book) Pavia and others 

11. Organic chemistry textbooks Carry and Sundberg Part(A) and part(B) 

12. spectroscopy H.Kaur 

13. Organic Chemistry text book Jerry & March 

14. Inorganic Chemistry text book Shriver & Atkins 

15. Book for Symmetry and Group theory AllenVincent 

16. Bruice,Organic Chemistry Paula Yirani Bruice 

17. Advanced Physical Chemistry Gurudeep Raj 

18. Chemical Kinetics Laidler 

19. An introduction to Electro chemistry Suewel Glasstone 

20. Spectroscopy B.K Sharma 

21. Physical Chemistry W.J Moore 

22. Spectroscopy Straw & Walker 

23. Physical Organic Chemistry Wiberg 

24. Kinetics and Mechanism Frost and Perason 

25. Chemical Kinetics- the study of Reaction Rates in Solution Kenneth A.Connors 

26. An introduction to polymer chemistry R.B Seymour 

27. Fundamentals of polymer Science and Engineering Anil Kumar and S.K.Gupta 

28. Chemical applications of group theory F.A. Cotton 

29. Group theory and its application to chemistry K.V Ramana 

                  30.  Introduction to quantum chemistry A.K. Chandra 


