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B.Sc. Degree Chemistry Programme

Aim and Objective of the Syllabi

Aim

The B.Sc. Degree Programme in Chemistry covers three academic years consisting of six semesters and aims
to provide the students with an in-depth understanding of and training in chemical sciences. The syllabus has
been designed to stimulate the interest of the students in chemistry and prepared in order to equip the students
with a potential to contribute to the academic and industrial requirements of the society. The new, updated
syllabus is based on an interdisciplinary approach and is infused with a new vigour and more depth. Chemistry

being an experimental science, due importance is given to the development of laboratory and instrumentation
skills.

Objective

The main objective is to provide to the students an in-depth understanding of the basic concepts of chemical
sciences and enable them with tools needed for the practice of chemistry, which remains a discipline with
much stress on experimentation. It attempts to provide a detailed knowledge of the terms, concepts, methods,
principles and experimental techniques of chemistry.

Course structure

The First Degree programme in Chemistry comprises of fourteen core courses, one project course, two
elective courses, one core-specific foundation course in addition to one area-specific foundation course, the
complementary courses and language courses. Among the two open/elective courses, the one offered in the
fifth semester is open to students from other Majors. The details of the Course Structure are given in Table 1.
Table II gives the details of the contact hours and credits for the Core Courses, Foundation Course II, Open
Course and Elective Course, Table III gives the details of Open Courses and Table IV gives the details of the
Elective Courses and Table V gives distribution of Complementary Courses in different Semesters.






First Degree Programme in Chemistry

Table I : Course structure, Scheme of Instruction and Evaluation

8 Instructional Duration | Evaluation
é Course Code Study component hrs/Week [ Credit | of Uty. marks gggilt
Z T [P Exam I"cp TESE
19UENI111.1 | English I 5 4 3hrs 20 | 80
19UFR/HN/ | Additional Language I 4 3 3hrs 20 80
MLI111.1
19UENI121 Foundation Course I 4 2 3hrs 20 80
[ 19UMM131.2 | Complementary Course I 4 3 3hrs 20 | 80 18
19UPY131.2 [ Complementary Course II 2 2 3hrs 20 | 80
Complementary Course Lab of 2 - - - -
19UPY131.2
19UCH141 Core Course [ 2 3hrs 20 80
Core Course Lab I of 1I9UCH141 2 - - - -
19UENS211 | English II 4 3 3hrs 20 | 80
19UEN212.1 | English III 5 4 3hrs 20 | 80
19UFR/HN/ | Additional Language 11 4 3 3hrs 20 80
ML211.1
I [ 19UCH221 Foundation Course 11 2 2 3 3hrs 20 80 18
19UMM231.2 | Complementary Course I11 4 3 3hrs 20 | 80
19UPY1231.2 | Complementary Course [V 2 2 3hrs 20 | 80
Complementary Course Lab of 2 - - - -
19UPY231.2
19UEN311.1 [ English IV 4 3hrs 20 | 80
19UFR/HN/ | Additional Language 111 4 3hrs 20 80
ML311.1
19UMM331.2 | Complementary Course V 4 3hrs 20 80
I | 19UPY331.2 | Complementary Course VI 3 3hrs 20 80 18
Complementary Course Lab of 2 - - - -
19UPY331.2
19UCH341 Core Course I 3 3 3hrs 20 80
Core Course Lab [ of 19UCH341 2 - - - -
19UEN411.1 | English V 4 3hrs 20 | 80
19UFR/HN/ | Additional Language IV 4 3hrs 20 80
MLA411.1
19UMM431.2 | Complementary Course VII 4 3hrs 20 80
19UPY431.2 | Complementary Course VIII 3 3hrs 20 80
IV 1 19UPY432.2 | Complementary Course Lab 2 4 3hrs 20 | 80 | 24
of 19UPY131.2, 19UPY231.2,
19UPY331.2 & 19UPY431.2
19UCH441 Core Course III 3 3 3hrs 20 80
19UCH442 Core Course Lab I of 19UCH141, 2 2 3hrs 20 80
19UCH341 & 19UCH441







19UCH541 Core Course V 4 3hrs 20 80
19UCHS542 Core Course VI 4 3hrs 20 80
19UCHS543 Core Course VII 4 3hrs 20 80

V | 19UCH544 Core Course VIII Lab II 5 3hrs 20 80 14
19UCH545 Core Course X Lab III 4 3hrs 20 80
19UCHS51 Open Course 2 3hrs 20 | 80

Project 2 - - - -

19UCHO641 Core Course X 4 3hrs 20 80
19UCH642 Core Course XI 4 3hrs 20 80
19UCH643 Core Course XII 4 3hrs 20 80
19UCH544 Core Course VIII Lab I1 3 3hrs 20 80
19UCH545 Core Course IX Lab III 2 3hrs 20 80

VI 19UCHO644 Core Course XIII Lab IV 3 3hrs 20 80 28
19UCH645 Core Course XIV Lab V 2 3hrs 20 80
19UCH661.1/ | Elective Course 3 2 3hrs 20 80
19UCH661.2/
19UCH661.3/
19UCH661.4
19UCH646 Project and Factory Visit 3 4 Viva - 100

A) Language Courses =9, B) Foundation Courses =2, C) Complementary Courses =9,
D) Core Courses = 14, E) Open Course = 1, F) Elective Course = 1,
G) Project = 1 Total Courses = 9+2+9+14+1+1+1 = 37. Total Credits = 18+18+18+24+14+28 =120.







B.Sc. Degree Programme in Chemistry
Table II. Distribution of Open Course offered to students of other disciplinesSemester V

No. of Hours / Week
Lectures

Semester -
Practicals

Credits

Course Code

Title of the Course

Instructional
Hours

19UCHS551.1

Essentials of Chemistry

19UCH551.2

Fundamentals of Chemistry & Its
Application to Everyday Life

19UCH551.3

Environmental Chemistry

54

B.Sc. Degree Programme in Chemistry
Table II1. Distribution of Elective Course offered in Semester VI

No. of Hours / Week
Lectures

Semester -
Practicals

Credits

Course Code

Title of the Course

Instructional
Hours

19UCH661.1

Supramolecular, Nano Particles
and Green Chemistry

19UCH661.2

Computational, Combinatorial
and Physical Organic Chemistry

19UCH661.3

Polymer chemistry

19UCH661.4

Biochemistry

54

Table IV
Distribution of Complementary Courses in different SemestersComplementary Courses -4 Total
Credits — 14 One Semester — 18 Weeks

Hours/Week Number Of Title of Instructional
Semester - ) Course Code
Theory Practical Credits Course Hours

2x18 =36

1 2 2 2 19UCH131 %18 = 36
2x18 =136

2 2 2 2 19UCH231 2%18 = 36
3x18 =54

3 3 2 3 19UCH331 %18 = 36
4 3 ) 3 19UCH431 3x18 =54
4 19UCH432 2x18 =36







GENERAL ASPECTS OF EVALUATION

MODE OF EVALUATION

Evaluation of each course shall consist of two parts:
1. Continuous Evaluation (CE), and

2. End Semester Evaluation (ESE)

The CE to ESE ratio shall be 1:4 for both Courses with or without practical. There shall be at maximum of 80
marks for ESE and maximum of 20 marks for CE. A system of performance based, indirect grading will be
used. For all courses (Theory and Practical), grades are given on a 7-point scale based on the total percentage
of mark (CE+ESE) as given below:

Criteria for Grading

Percentage of marks CCPA Letter Grade
90 and above 9 and above A+ Outstanding
80 to <90 8 to <9 A Excellent

70 to <80 7 to <8 B Very Good
60 to <70 6 to <7 C Good

50 to <60 5 to <6 D Satisfactory
40 to <50 4to0<5 E Adequate
Below 40 <4 F Failure

1.1. CONTINUOUS EVALUATION FOR LECTURE COURSES
The Continuous evaluation will have 20 marks and will be done continuously during the semester. CE
components are

i. Attendance for lecture and laboratory sessions (to be noted separately where both lecture and laboratory

hours have been specified within a course);

ii. Assignment /seminar and

iii. Test
The weightage is shown in Table I.1. There will be two Internal exams with 3 marks for Class Test Evaluation
(Test I) and 7 marks for Centralized Internal Exams (Test II) and the total of the two marks obtained for Test I
& Test 11 will be awarded. Seminar for each course to be organized by the course teacher and assessed along
with a group of teachers in the Department. The topic selection by the student for assignments/seminar will be
with the approval of the course teacher.

No Component Marks
1 Attendance 5
2 Assignment / Seminar |5
3 Tests 10
Total 20

1.1.1. ATTENDANCE:
The allotment of marks for attendance shall be as follows:

Attendance less than 75% 0 mark
75% & less than 80 % 1 mark
80% & less than 85 % 2 marks
85% & less than 90 % 3 marks
90% & less than 95% 4 marks
95% & above 5 marks

1.1.2. EVALUATION OF THE ASSIGNMENTS/SEMINAR

Each student shall be required to do one assignment or one seminar for each Course. Seminar for each
course shall be organized by the course teacher and assessed by a group of teachers in the Department. The
topic selection by the student for assignments/seminar shall be with the approval of the course teacher. The



assignment typed/written on A4 size paper shall be 4-6 pages. The minimum duration of the seminar shall be
fifteen minutes and the mode of delivery may use audio-visual aids if available. Both the assignment and the
seminar shall be evaluated by giving marks based on each of the four components shown in table 1.1.2.1. The
seminar is to be conducted within the contact hours allotted for the course.

1.1.2.1. Mode of Assignments/Seminar Evaluation (maximum 5 marks)
No Components Marks

1 Adherence to overall structure & 2
submission deadline

2 | Content & grasp of the topic

3 | Lucidity /clarity of presentation

4 | References, interaction/overall effort 1

The explanatory guidelines in Table 1.1.2.2.are suggested (tentatively) for the assessment o! each of the
above main components:

1.1.2.2. Guidelines for Assignments/Seminar Evaluation

No | Main Component Sub —Components
1 Adherence to overall structure & |i. Punctual submission
submission deadline ii. Adequate length/duration

1ii. Inclusion of introduction,
discussion & summary sections
1v. Absence of errors/mistakes

2 Content & grasp of the topic Coverage of topic

Understanding of topic

Logical organization

Originality (No copying from a

source or plagiarism)

3. Lucidity/Clarity i. Clarity

ii. Effective presentation/delivery

iii. Neatness of presentation

iv. Inclusion of appropriate diagrams/
equations/structures etc.

b=

4 References/Interaction/Overall 1. Listing of references
effort 2. Use of more than one reference
source/Use of Web resource
3. Correct response to quiz/questions

4. Overall effort in preparing
assignment/seminar

1.1.3. DETAILS OF THE CLASS TEST

The weightage is shown in Table I.1. There will be two Internal exams with 3 marks for Class Test Evaluation
(Test I) and 7 marks for Centralized Internal Exams (Test II) and the total of the two marks obtained for Test I
& Test 11 will be awarded. Seminar for each course to be organized by the course teacher and assessed along
with a group of teachers in the Department. The topic selection by the student for assignments/seminar will be
with the approval of the course teacher.

1.2. CONTINUOUS EAVALUATION FOR LABORATORY COURSES
The CE components are: (i) Attendance for laboratory sessions, (ii) Experiment (Lab) report on completion of
each set of experiments, (iii) Laboratory skill and (iv) Quiz/test.
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The marks for the components of practical for continuous evaluation shall be as shown below:

1 Attendance 5 marks
2 Record (lab report) 5 marks
3 Test 5 marks
4 Performance, punctuality and skill 5 marks

1.2. Components of CE for Lab Courses
1.2.1. Attendance:
The allotment of marks for attendance shall be as follows:

Attendance less than 75% 0 mark
75%& less than 80 % 1 mark
80%& less than 85 % 2marks
85%& less than 90 % 3 marks
90% & less than 95% 4 marks
95% & above 5 marks

The guidelines for evaluating the three main components 2-4 using sub-components are presented below.

1.2.2. EVALUATION OF THE EXPERIMENT (LAB) REPORT

On completion of each experiment, a report shall be presented to the course teacher. It should be recorded in a
bound note-book (not on sheets of paper). The experimental description shall include aim, principle, materials/
apparatus required/used, method/procedures, and tables of data collected, equations, calculations, graphs, and
other diagrams etc. as necessary and final results. Careless experimentation and tendency to cause accidents
due to ignoring safety precautions shall be considered as demerits.

1.2.2.1. Mode of Experiment (Lab) Report Evaluation

No | Sub components Marks

1 Punctual submission and neat presentation 1

2 Inclusion of aim, materials, procedure, etc. 1

3 Calculations and absence of errors/mistakes 1

4 Accuracy of the result 2
1.2.3. EVALUATION OF THE LAB SKILL
1.2.3.1. Mode of Lab Skill Evaluation

No | Sub components Marks
1 Punctuality and completion of experiment on time 2
2 Lab skill and neat arrangements of table and apparatus in the lab 1
3 Prompt and neat recording of observations in the lab note book 1
4 Experimental skill and attention to safety 1

1.2.3. EVALUATION OF THE LAB QUIZ/TEST

For each lab course there shall be one lab test during a semester. The test for a lab course may be the form of
a qui/ / practical examination. Two teachers (one of the teachers should be the course teacher) shall conduct
the quiz/test within the assigned lab contact hours. The marks obtained should be converted to 5 marks for
consolidating the CE.

I1.1.1. END SEMESTER EVALUATION FOR LECTURE COURSES

The end semester evaluation conducted at the end of the semester shall have 80 marks. The end semester
theory examination shall be of 3 hours duration. Grades A+ to F shall be awarded as per the regulations and
the general aspects of evaluation.
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I1.1.1. END SEMESTER QUESTION PAPER PATTERN

QuestionNo Typeof Question Marks
Part A: 1-10 10 one word/one sentence 10
Part B: 11-22 8 out of 12; Short Answer 16
Part C: 23-31 6 out of 9; Short Essay 24
Part D: 32-35 2 out of 4; Essay 30
Total = 80 marks

I1.2. END SEMESTER EVALUATION FOR LABORATORY COURSES
The scheme of valuation of ESE of Lab courses and their marks are discussed along with the syllabi for each
of such laboratory courses in the subsequent sections. Total marks for the ESE of each practical course are 80.

I1.3. CONSOLIDATION OF MARKS
The marks of a course are consolidated by combining the marks of ESE and CE (80+20). A minimum of 40%
marks is required for passing a course with a separate minimum of 35% for CE and ESE.

ITI. Project/Dissertation, Factory/R&D Institute Visit and Project based Viva-voce Evaluation of the
Project & Factory/Research institution visit report (Semester VI)

The Project work may be conducted individually or by a group comprising of a maximum of 5 students during
the semesters V and VI. The work of each student/ group shall be guided by one faculty member. After the
completion of the work, the student shall prepare 2 copies of the project report. The copies certified by the
concerned guide & the Head of the Department shall be submitted prior to the completion of the sixth semester.
The typed copy of the report may have a minimum of 25 pages comprising the title page, introduction, literature
review, result and discussion and references. These reports shall be evaluated by a board of two examiners. The
examiners shall affix their dated signatures in the facing sheet of the project report. The evaluation/viva voce
of the project report shall be conducted on a separate day. The number of students may be a maximum of 16
per day or as per regulations and the general aspects of project evaluation. The students have to present their
work individually before the examiners on the day of the viva-voce. The examiners shall consult each other
and award grades based on the various components given in the table below. There shall be no continuous
assessment for the dissertation/project work.

The Factory/research institution visit report shall be submitted during the lab course examination/viva voce.
The examiners who evaluate the report (of 16 students per day) shall affix their dated signatures in the facing
sheet.

12



FIRST DEGREE PROGRAMME IN CHEMISTRY

Program Outcome
* Nationalistic Outlook and contribution to National development
» Fostering global competencies, and Technical and Intellectual proficiency
* Inculcating values and Social Commitment
» Affective skills and integrity of character
* Critical Thinking, Problem solving and Research-related skills
* Environment and sustainability
*  Quest for excellence

Programme Specific Outcome of FDP in Chemistry (PSO)

YVVYVYVYVYYVYY

Y V VYV

To train the students to attain practical and theoretical knowledge on different branches of chemistry

To cultivate a positive attitude towards life.

To create awareness about different chemical processes in our environment.

To help students appreciate the hard and dedicated work of scientists

To develop commitment in students to work for the conservation of nature.

To make learners resourceful so that they can contribute to fields like forensic science, nano science, water
quality analysis and purification, medicinal chemistry, biochemistry etc.

Impart knowledge and confidence in students so that they can specialise in branches related to chemistry.
To create curiosity among the students, to know more about the fascinating world of chemicals

PSO1. Understand the nature and basic concepts of the different branches of chemistry- Inorganic, Organic,
Physical, Polymer and Biochemistry

PSO2. Analyse the relationships among the branches of science

PSO3. Perform experiments as per laboratory standards in the areas of qualitative- chromatography,
inorganic mixture analysis, organic analysis, organic preparations and quantitative analysis- volumetry,
gravimetry, physical chemistry experiments, inorganic and organic estimations and research methodology
PSO4. Understand the applications of chemical sciences in industry

PSOS5. Gains knowledge about research methodologies, effective communication and skill of problem
solving.

PSO6. Contributes the knowledge for Nation building.

13
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Semester - 1

Language Course I
19UEN111.1: LANGUAGE SKILLS
No of Credits: 4 No of hours: 90 hours (5/week)

COURSE OUTCOMES

1. Demonstrate all the four basic skills — listening, speaking reading and writing.

2. Listen to lectures, public announcements and news on TV and radio.

3. The students will perform reading comprehension skills and enhance vocabulary.

4. The students are expected to identify with the mechanism of writing, and presentation.

COURSE OUTLINE

Module 1 Phonetics (1 hr)

Introduction to Phonetics — The need for phonetics — Learning Phonetics — Phonemic symbols — vowels-
consonants- syllables — word stress — strong and weak forms — Practice sessions in the Language Lab

Module 2 Listening and Speaking (1hr)

Listening — Importance of communication — difference between Listening and Hearing — barriers to listening
— listening for details — listening to public announcements — news bulletins and weather forecast — listening to
instructions and directions — listening to lectures and talks

Greetings and Introductions, Participating in Small Talk/ Social Conversations, Request and seeking
permission, Making enquiries and suggestions, Expressing gratitude and apologizing, Complaining — Practice
sessions with the enclosed CD

Module 3 Reading SKkills (2 hrs)
Reading — Definition — skimming/ scanning — intensive/ extensive — Barriers — Methods to improve reading
— exercises —

1. Alfred Noyes : The Highwayman

2. Ruskin Bond : Sounds 1 like to Hear

3. Eryn Paul : Why Germans work few hours but produce more: A Study in Culture
4. Edited Articles : Technology:

a. Mangalyaan: India’s Mars Odyssey
b. The Evolution of Smart Phones
5. Edgar Allen Poe : The Tell-Tale Heart

Module 4 Writing Skills
Greetings and Introduction, Description of person, places, things — Note taking and Note Making - outline
story — dialogues — proverb expansion — paragraph writing.

Core Text: Hart, Steven, Aravind R. Nair and Veena Bhambhani. Embark English for Undergraduates. CUP,
2016.

Further Reading

Kenneth, Anderson, Tony Lynch, Joan MacLean. Study Speaking. New Delhi: CUP, 2008.

Das, NK Mohan, Gopakumar R. English Language Skills for Communication I. New Delhi; OUP, 2015.
Sreedharan, Josh. The Four Skills for Communication. New Delhi, CUP, 2016.

Smalzer, William R. Write to be Read. New Delhi, CUP, 2014.

Gardner, Peter S. New Directions. New Delhi, CUP, 2013.

Jones, Daniel. English Pronouncing Dictionary 17th Edition. New Delhi: CUP, 2009.

SNk =
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MODEL QUESTION PAPER
19UEN111.1: Language Skills

Time: Three hours Maximum Marks: 80

200NN R W=

I1.
12.

13

15

18

21

23.

24.
25.

26.

27.
28.
29.
30.

31

32.

Section-A

Answer all the questions, each in a word or a sentence. Each question carries 1 mark.
How many sounds are there in RP?
Which sound is common to the following words — union, yes, Europe?
How is the word ‘beige’ pronounced?
Give an expression of a phrase used to introduce oneself.
State the most common expression used for making a request.
In weather parlance, solid precipitation in the form of ice is known as
Why was Bess plaiting a love-knot?
When does the croaking of frogs sound beautiful?
What are most Americans reminded of when they think of Germany?

. Why did the narrator decide to murder the old man?

(10 x 1 =10 marks)
Section-B
Answer any eight of the following. Each question carries 2 marks.
Differentiate between listening and hearing.
State two tips to maintain small talk.

. Give two responses that can be used when somebody thanks you.
14.

What does the phrase ‘a cold front is moving in’ indicate in weather parlance?

. Describe the attire of the highwayman.
16.
17.

What are the sounds that ‘walketh upon the wings of the wind’??
How do Germans spend their time off from work?

. What is extensive reading?
19.
20.

How did the narrator dispose of the old man’s corpse?
How did Apple’s iPhone influence the smartphone design?

. Differentiate between skimming and scanning.
22.

Give two phrases used to express regret.
(8 x 2 =16 marks)
Section-C
Answer any six of the following. Each question carries 4 marks.
Imagine you are the cook in a popular cookery show. Give instructions on how to prepare a dish of your
choice.
What are the barriers to listening?
Divide the following words into syllables — bitterly, quite, elastic, satisfaction, session, illogical, lyrical,
zoology
You have moved to a new neighbourhood. Frame a dialogue to find out the location of the grocery and
bakery from a neighbour.
Describe the colours and sounds that lend life to the poem ‘The Highwayman’.
How does Bond describe the many sounds made by water?
List a few things that can be borrowed from German work ethics to increase efficiency in the workplace,
Describe the atmosphere of dread in ‘The Tell-Tale Heart.

. What is the primary purpose of MOM and how would its success help Indian scientists in the future?

(6 x 4 = 24 marks)
Section- D

Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
Read the short lecture below and prepare notes:
The work of the heart can never be interrupted The heart’s job is to keep oxygen rich blood flowing
through the body. All the body’s cells need a constant supply of Oxygen, especially those in the brain.
The brain cells like only four to five minutes after their oxygen is cut off, and death comes to the entire
body. The heart is a specialized muscle that serves as a pump. This pump is divided into four chambers

16



connected by tiny doors called valves. The chambers work to keep the blood flowing round the body in a
circle. At the end of each circuit, veins carry the blood to the right atrium, the first of the four chambers
2/5 oxygen by then is used up and it is on its way back to the lung to pick up a fresh supply and to give up
the carbon dioxide it has accumulated. From the right atrium the blood flows through the tricuspid valve
into the second chamber, the right ventricle. The right ventricle contracts when it is filled, pushing the
blood through the pulmonary artery, which leads to the lungs — in the lungs the blood gives up its carbon
dioxide and picks up fresh oxygen. Then it travels to the third chamber the left atrium. When this chamber
is filled it forces the blood through the valve to the left ventricle. From here it is pushed into a big blood
vessel called aorta and sent round the body by way of arteries. Heart disease can result from any damage
to the heart muscle, the valves or the pacemaker. If the muscle is damaged, the heart is unable to pump
properly. If the valves are damaged blood cannot flow normally and easily from one chamber to another,
and if the pacemaker is defective, the contractions of the chambers will become un-coordinated. Until the
twentieth century, few doctors dared to touch the heart. In 1953 all this changed after twenty years of work,
Dr. John Gibbon in the USA had developed a machine that could take over temporarily from the heart and
lungs. Blood could be routed through the machine bypassing the heart so that surgeons could work inside
it and see what they were doing. The era of open heart surgery had begun. In the operating theatre, it gives
surgeons the chance to repair or replace a defective heart. Many parties have had plastic valves inserted
in their hearts when their own was faulty. Many people are being kept alive with tiny battery operated
pacemakers; none of these repairs could have been made without the heart — lung machine. But valuable
as it is to the surgeons, the heart lung machine has certain limitations. It can be used only for a few hours
at a time because its pumping gradually damages the blood cells.

33. Frame dialogues for the following situations
a. Setting up an appointment by telephone at a doctor’s clinic.
b. Debating with a friend which movie to watch and the reason for your choice
c. Two old friends who meet accidentally in a park.

34. Attempt a critical summary of the poem ‘The Highwayman’.

35. Comment on Bond’s choice of sounds and what they convey about life in India.

(15 x 2 = 30 marks)

17



Language course II (Additional Language I)
19UFR111.1: COMMUNICATION SKILLS IN FRENCH
No of Credits: 3 No of hours: 4 Hrs/week

COURSE OBJECTIVES:

1. To make the students conversant with a modern foreign language.

2. To introduce the students to the sounds of French.

3. To encourage students to use French for basic communication in everyday situations.

4. To acquaint students with the basics of writing simple sentences and short compositions.

COURSE OUTCOME:
The students would be able to perceive conversational French and to use French for basic communication in
daily life.

SYLLABUS:

NAME OF TEXT: ECHO-A1 méthode de francais
Authors: J. Girardet & J. Pecheur

Publisher: CLE INTERNATIONALE

* Lecgon- 0 : Parcours d’initiation (Pages : IX — XVI)
* Lecon -1 : Vous Comprenez ? (Pages : 6 — 13)

* Lecon 2 : Au Travail ! (Pages : 14 —21)

Reference books :

1. Connexions — Niveau 1 By Régine Mérieux and Yves Loiseau
2. Le Nouveau Sans Frontiéres Vol I by Philippe Dominique

3. Panorama Vol I by Jacky Girardet

18



MODEL QUESTION PAPER
19UFR111.1: COMMUNICATION SKILLS IN FRENCH

TIME: 3HRS

PART-A

Répondez a toutes questions suivantes:

1.
2
3
4
5.
6.
7
8
0.
1

0.

Nommez une avenue frangaise ?
Est-ce que vous parlez francais ?
Comment vous appelez-vous ?
Quelle est votre nationalité ?

Tu habites ou ?

Quelle profession aimez-vous ?
Ou est la tour de Londres ?

. Nommez un pays francophone ?

Qu’est-ce que c’est « Le Monde » ?
Quel est le nom du chant national frangais ?

PART-B

Répondez a 8 questions suivantes :

I1.

12.

13.

14.

15.

16.
17.

18.

Complétez avec « un, une, des ou le, la, I’, les »:
- Bono, qui est-ce ?

- Clest....... chanteur. C’est .....chanteur du groupe U2.
- Qui est Nicolas Sarkozy ?

- Clest....... président de la France.

- Comment s’appelle ...... guide de groupe ?

- Elle s’appelle Marie.

Complétez avec « a, au, en » :

- Ou habite Adriano ?......... Brésil 7 ......... Argentine ?

- Il habite ....... Sao Paulo, ....... Brésil.
Complétez avec « un, une, des » :

A el rue

b. ....... quartier

Co vrnnnnn restaurants

d. ...... théatre.

Répondez :

a. Tu aimes les chansons francaises ?
NoOn, e

b. Tu apprends une langue étrangere ?
OUL, ovvii e

Complétez avec « de, du, de la, de I’, des » :
a. Lapyramide .....Louvre.

b. Le nom.....étudiant.

c. Untableau ...... Monet.

d. Un professeur ....... université de Mexico.
Ecrivez quatre petits mots de politesse.

Reliez :

a. Renault - des avions
b. Jean-Paul Gaultier - des montres
c. Airbus - des voitures
d. Rollex - des parfums
Complétez « le, la, I’ les » :

T rue de Rivoli a Paris.

b. ... hétel Daneli a Venise

Coiverrennnnn Parlement européen de Strasbourg.

d ... musée du Louvre a Paris.

19
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19.

20.

21.

22.

Mettez les phrases aux négatifs :
a. Marie parle frangais.

b. Je parle italien.

c. Vous comprenez I’italien ?
d. Melissa connait Florent.
Ecrivez les numéros en lettres :

a. 18
b. 25
c. 30
d. 12

Quelle est leur nationalité ?
a. Céline Dion
b. Michael Jackson

Associez :

a. Un journal - la BBC

b. Un film - le Prado

c. Un musée - le Times

d. Une télévision - Titanic

PART-C

Répondez a 6 questions suivantes :

Répondez :

23.

24.

25.

26.

27.

28.

a. Vous étes frangais ?

b. Vous parlez bien frangais ?

c. Vous comprenez le mot « Bonjour » ?
d. Vous habitez a Paris ?

Conjuguez les verbes :

a. lls (parler) francais.

b. Nous (connaitre) Marseille.

c. Je (étre) secrétaire du festival.

d. Elles (comprendre) bien italien.
Complétez avec le masculin et le féminin :
a. Unétudiant-...........

b. UnBrésilien- .............

c. Uneartiste- ..................

d. Unacteur —une ..............
Accordez le group du nom :

a. Les [bon] [restaurant]

b. Les [grand] [voiture]

c. Les[femme] [beau et célebre]

d. Les [hotel] [international]
Remplissez la fiche de renseignements ci-dessous :
Nom: .....ooooooiiiiet.

Nom de jeune fille : ................
Prénoms : ....................

Adresse @ ...ooiiiiiiiiii

Nede téléphone @ ....................
Adresse ¢lectronique : ...............
Associez les personnes et les professions :

a. Pablo Picasso - scientifique

b. Beethoven - homme politique
c. Albert Einstein - artiste

d. Barack Obama - musician
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29. Complétez avec « un, une, des, le, la, I’, les » :
- Jai...... amis a Aix-en-Provence. Je connais ...... professeurs de frangais de ......... université et
......... directeur de I’hotel Ibis.
30. Vous étes dans la rue avec votre ami(e). Il/elle dit bonjour a un gargon ou a une fille que vous ne
connaissez pas. Vous lui demandez « Qui est-il/elle ? ». Rédigez un court dialogue.
31. Vous cherchez des amis frangais. Vous écrivez un message pour le site « Contact France ». Rédigez ce

message.
(6x4=24)
PART-D
Répondez a 2questions suivantes :
32. Présentez-vous.
33. Présentez votre ville.
34. Ecrivez une bréve carte postale a un(e) ami(e) frangaise.
35. Vous interrogez votre voisin(e) de vos gouts. Rédigez ce dialogue.
(2x15=30)
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Language course II (Additional Language I)
19UHNI111.1: PROSE AND ONE ACT PLAYS
No of Credits: 3 No of hours: 4 Hrs/week

Aims of the Course / Objectives

To sensitize the student to the aesthetic and cultural aspects of Literary appreciation and analysis. To introduce
modern Hindi prose to the students and to understand the cultural, social and moral values of modern Hindi
prose. To understand the One Act Plays.

Course Outcome

Students could get knowledge about the various forms of prose like Kahani, Atmakatha, Sansmaran,
Rekhachitra, Vyangya, Jeevani etc. understanding various trends in Hindi and get an awareness of theatre in
the context of One Act Plays.

Module 1 & 2
Prose & One Act Play
Prescribed textbook :  ‘Gadya Prathibha Evam Ekanki”
Edited by Dr. Girijakumari R.
Published by Lokbharathi Prakashan, Allhabad
Lessons to be studied

Gadya Prathibha

1 Manthra - Premchand

2 Shishtachar - Bheeshma Sahni
3. Chori aur Prayachith - Mahatma Gandhi
4. Gurudev - Haribhau Upadyay
5. Mein Narak se bol raha hum - Harisankar Parsai
Ekanki (One Act Play)

1. Ande ke chilke — Mohan Rakesh

2. Mahabharath ki ek Sanch — Bharathbhooshan Agarval
3. Bahoo ki Vida — Vinod Rasthogi

Books for General Reading

1. Hindi ka Gadya Sahitya - Ramachandra Tivari
Rajkamal Prakashan

2. Hindi Ekanki - Siddhnath Kumar
Radhakrishna Prakashan

3.  Ekanki aur Ekankikar - Ramcharan Mahendra

Vani Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM

First Semester B.A/B.Sc Degree Examination
Language Course (Additional Language |) - HINDI

19UHN 111.1 Prose and One Act Plays
(2019 Admission onwards)
Time : 3 Hrs. Max.Marks : 80

I. UH I I 91 § S forlRae?
1. IR IR yrafzaa’ =1 & fhd faem & == 27

oed’ WG e b THABR DI 87
'3TTG Bl U o’ fpaept e &7

HEWRA J§ A NI gaig dal fog 7

2

3

4

5. UHES BT ST Hel gl ?

6. I AR B ATHBAT BT I fIRay?
7

8

9

'Ig D faqr o 98¢ DA-H 2
HIT e FbTeH]’ RIGR A FHATG faTe I Bl A1ed DI AT & 2
A & AR TN fhaa! sfedmer g7

10. TR =rsel fhd BBl &1 urd 52 (1x10=10 marks)

II. %=l onc yeei & SR T vl A faRag?

11, o7 qreei &1 iRy Sy ?

12, 'TEI-TTE] BelTe, SIAR HielY 39 B a1 | TR IR gl § |7 I8 5 5 s saeR
X Hgl?

13, Iarel 7 3T WM Bfely R # w1 va fhar 272

14, STHBAT AR Sia H HIF-AT <R & 7

15. JRIMSR AT Bl Y AABRI?

16. 7MefSH & urafead &1 Al ') SF-91 9919 972

17. BfAaR SR A ISl oA & f AT @ w1 31 87?2

18. YT Pl Bl T H S@DHR ATGHT Bl UfIhar o ot ?

19. 98 3R 9S1 & Ul Siiasiellel &1 gieehivr a1 o172

20. 'HA' BB B <A HT 57

21, "¥ 9T BT AT 91 B FYRIAATS! 7 TE FIC | IR Q7 17 SHaaret U1 i dadl
g7

22. URAR & FF ART Th-gar I foUrey o=l 3fe @ 82 (2x8=16 marks)
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III.
23.

24
25.
20.

27 .
28.
29.
30.
31.

Iv.
32.
33.
34.
35.

=8l B8 ueAl & IaR 120 weei | faRay?

“H I 9 SIS, IR 98 &9 o W S | I3 §F TR AT & oG AR RN BRAT 8 7 el 7Y

SRS AR I ARATAT S0T BT & | AU SARAT HIToTY ?

T B AR IR TR ThreT STfery ?

'3 &b oAD' THid! BT Ieeg FT 872

"I STIRAT, STRAT {31 AR &1, H AU ASTDHIET DI Berd-Fold Sl | ST3M [oorl

3R Feg-greerdl o Xael A AMHYD DR TSTRISTHT UR FARTSH | AU ARAT DI |

T = TSl Bl B Faman?

YHTS &b BBl AS Bl IR AIoTg?

HAIR TR & ML SaT TR THIeT STfefg ?

T ATEHT 3R Pl Dl AT B Jol T DIToTg ?

ST BI UAT U AN & - ‘98 Bl 48T Thid! & AER TR 39 Ifa &1 =l BIfom |
(4x6=24 marks)

for=gl @Y weHl & IR 250 wrea 4 forRag?

Uhidh! & Tl & MR IR HASTHRA I T Al Yhid! B FHIT HIFTQ?

RICER’ BEFT BT AR folgd IF! IRVl iR gomTel Sifery ?

g8 B! 48T Udia! | Rfa aawmell R garer Sy ?

H TR A I BT g H AT DI ABHUIAT 3R Wil e IR 27 fhaT g | §9 B
Bl gfee SR (15x2=30 marks)
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
First Semester BA Degree Examination May 2019

CBCSS
19UML 1111
281028 &0l® (&I0y20ei6)
Time : 3 Hrs. Max.Marks : 80
Section A
L. 89a1891CE1D a10020IW] MS) AIIHJOMIGLI) POMONNL) D). 1 MIBAH arldo

1. @RU00eM AllglAIOTOM WY (HMBU(@o oM allcvoaHlajlay MO)alHM GRYG?

2. @RYWMH BHall®Wo @RYHOLI00?

3. ©0LIaIMd: (A ITLOOMOTIOE! (AIWIMOS 0N HAMlS:B)OS CalOO9}®)d.

4. ‘a@Os &all’ o) aileuoatlalen)M®oa©?

5. @RWME: DLIVWIB BIAHWIOS allmIn] @RYO?

6. ‘@RABRT WMBOTY E0ANGSIOLIMIM’ - aB® Haldleal AUGE:306Mm?

7. 221008OMIOLl 06NE AlBlMOI®] HAIMBHSIOS CalOO9)®)d:.

8. 610G BT HIEMIM Gald® BHID aB® TVIaSI®YU00AIVIGE OalS)aM)?
9. @RWB:000 HHIQEMAIBYo MIo-

@RMIM) GRLIN@GHS HAIOMMIOYM” - aB®) HAlMWIGRIMIEM DD QIGIE:U3?
10.  “0UIAMHRAN alBEIOMMMA®N0
NIMWORIN alBOMIOMMMABMN0” - MDD QAIGlE:U8 PLIWIS]E:WdE) TVEROM]a) GfllaI®]E BRYG?
(1x10=10)
Section B
II. ogoo®lene 8 621033 @GREAOOWIG BHAIlWIN® TMANAY)M B 2 MIBAS arlmo.
1. “mldeelemmO® all®oailalng®)Ealddlajoad”-allaledl e aas?
2. “@alepo® emom)o allodenarlel-
@REMOW MIEBU Alloale@EIM?” - @RYOYES®IEMT QOB B U?
3. “@EREIOLIID) HOVI®) Hatisca?” - allaletl®o AlyEMDOHN) .
4. 8Qa|0m]oWISOVI02)SLNH:UD

085)aflemeemo0) MeMIMIW0” - aldINBUOEATD)?

PTO
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15.

16.

17.

18.

19.

20.

21.

22.

III.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

“TuEnso 06MEs1RN0 B:06MIOM GalddGWI
2ovcel MIPWO) DH:WERI?” - TVMBAERERO)?
“mleBraslo®omie am e anlal” - MM 9aladdTVOINE GRAMNEA)?
‘B0) OO MSIEMIOUWD’ af)MD HANOWOS (AICAWHRD)?
‘a108)am anenEloel MMM 808’ daN) &ail allcwatlaflajo@anlem?
“@EMoMmIm) QISIG800 M3e900” - AllaIeH D) ?
‘) @MOB(Mo a YOIV &Ail »IEM)MO®HADLI00?
‘DIMES’ )M HAUOWYOS GH(BMLIOAM)?
‘@ROAWOHHI0) @005 af)M HAlMWIONS 021MI alURIDDMEI0 QI B DOH6)S>.
(8%x2=16)
Section C
aBO®B:]L1o 6 G2lI3JOMIMN BMAANOAMIGI B0IWIN® DOMOHDL)M)B 4 MIABAs arlmo.
) )0 21OM BRYWYMH: DLIVIBEIHUD)OS all®al e Ailcrdatlalee)MG@IMBS GH06MODAT)?
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BRIVOBNHO0) MIVISF af)IM HAlMT S 80) LIPLI) GRYIAVIOBMO @QINIHB)d:.
0an’le8 @Ra0mElDM GalmdSloel Mae:0ellm miloeniEsud alGlEuoulen)s:.
2l}aH6Mo 62196a|S}AM aldlrublel@ie M@)o RIAURLICTIGE af)(als000 @RYQIlatid:y@ROH:)aN)
ag)Mm 21@2] O2IQ)H:. (6%x4=24)

Section D
DA OOMIGY BHANWIN® E6ME)C2I03 MM DAMAHDL)M)d. 15 MIBAS arl@o.
@RUIHMY TVEMaOTVBElnlo aleMAILIEIGHMEINW @RYIVaIB20SEE] AllWdEEIMo 619 .
@RYEHHAI0OMVY (AlUM® ‘af)eild:ud’ a)im HAlMO @YIVaIBROSS] 2182 ©21Q)d:.
@PYa]| aleMlHN0}OS ENIBGIBEMWEH0 af)MM GHAlOVES B0) @YTVIOBMO G YIOIH) D>

GOOMIGRAIWOS 21060MNOIQMD a9Wleel (@1 TVIMIQNaHB®:000 2162]6021Q)d:.

(15%2=30)
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Foundation Course I

19UEN121: WRITINGS ON CONTEMPORARY ISSUES

No of Credits: 2

Course Outcome:

No of hours: 72(4 per week)

1. To sensitize students to the major issues in the society and the world.

To have an overall understanding of some of the major issues in the contemporary world.

2. To encourage them to read literary pieces critically.

3.

4. To respond empathetically to the issues of the society.
5.

outlook
6. To read literary texts critically.

Module I: Human Rights
Grim Realities, Hopeful Hues
Poverty is the Greatest Threat
The Little Black Boy

Module II: Globalization

Going Local; the Economics of Happiness
Towards Sustainable and Beneficial
Co-existence

Freedom

Module III: Gender
Violence Against Women
The Goddess of Revenge

Module I'V: Intoxicants/ Drug Abuse
The Ban of Alcoholism

The Substance Use Disorders in Children
The Alcoholic at the Dawn

To understand the grave issues of the society, respond to it and to bring about positive changes in individual

: V.R Krishna Iyer
: N.R Madhava Menon
: William Blake

: Helene Norberg-Hodge
: Christabel P.J

: Balachandran Chulllikkad

: Gail Omvedt
: Lalithambika Antharjanam

: Dr Adithi.N
: Dr Ajeesh PR and Adolescents
: Jeet Thayil

Core Text: ‘Perspectives on Contemporary Issues’ Publisher: : ‘Emerald’ Chennai.
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MODEL QUESTION PAPER
19UEN121: Writings on Contemporary Issues

Time: Three hours Maximum Marks: 80

200NNk W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

27.
28.
29.
30.
31.

32.
33.
34.
35.

Section-A

Answer all the questions, each in a word or a sentence. Each question carries 1 mark.
Expand NHRC.
What according to Dr Menon is the foundation of all rights?
What is the cloud referred to in the poem, “The Little Black Boy?
What has been the focus of the women’s liberation movement in India since its inception?
What information did Tatri hide from the men who were attracted towards her?
What is TRIPS?
What is meant by the term, “food miles”?
Why is sleep a kind of freedom?
What is pre-alcoholic phase?

. Why does the cup rattle?

(10 x 1 =10 marks)
Section-B
Answer any eight of the following. Each question carries 2 marks.
What is the significance of PILS in our society?
How can Third World economies counter the ill effects of globalisation?
What does the poet convey by the phrase “bereav’d of light”?
What do you know of the “virangana” in Indian culture?
According to the woman who appears in the story, what kind of a woman was Tatri?
Explain the process by which globalisation occurs in a country.
What is the Breakaway Strategy advocated by Hodge?
In the poem, ‘Freedom’, what does the train running north stand for?
How does alcohol affect the nervous system?
What are the after effects of the misuse of depressants?
How can substance abuse be diagnosed in adolescence?
What does the phrase “beached whale convey™?
(8 x 2 =16 marks)
Section-C
Answer any six of the following. Each question carries 4 marks.
According to V.R. Krishna Iyer, what are the grim ground realities in India at the close of the millennium?
Explain the mother’s worldview in “The Little Black Boy”.
How does the social structure influence violence perpetuated against women in India?
How did the woman try to avenge her mother, her sisters, and countless other women who had been weak
and helpless?
What does Joseph E. Stiglitz say about pro-globalisation policies worldwide?
Comment on the biblical overtones in ‘Freedom’.
How is alcoholism categorised?
Write a note on the treatment of adolescent substance abuse?
Explore the impact of the unusual imagery in ‘The Alcoholic at Dawn’.
(6 x 4 = 24 marks)
Section- D
Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
Write an essay on the imagery and symbolism in the poem, ‘The Little Black Boy’.
How does Gail Omvedt examine violence against women in India?
Explain Hodge’s views on globalisation as outlined in the article, ‘Going Local’.
“Jeet Thayil’s poems are honest in their autobiographical touch, unique in their imagery and attention to
form.” Explain this statement in the light of ‘The Alcoholic at Dawn’.
(15 x 2 = 30 marks)
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Core Course -1
19UCH141: Inorganic Chemistry I
(Lecture -Tutorial-Lab: 2-0-2)
No. of Credits: 2 No. of instructional hours per week: 3
Total hours 54

Course outcome

COl: Learn the fundamental characteristics of science with its impact on human life.

CO2: Enable the students to systematically pursue Chemistry in relation to other disciplines that come under
the fabric of Science.

CO3: Study the application of scientific methods for scientific data interpretation.

CO4: To introduce the students to bioethical issues in science related to research, publication, patents,
plagiarism etc.

CO5: To familiarizes students with the understanding of tools and techniques in Chemistry.

CO6: To introduce the students to various career options and research institutions in Chemistry.

Course outline

Module I- Atomic Structure and Periodicity 6 hrs.
Introduction to the structure of atom - Dual nature of electron - de Broglie equation - matter waves and
electromagnetic waves - experimental verification of de Broglie relation - Heisenberg’s uncertainty principle
- expression and significance. Wave mechanical concept of the atom - Schrodinger equation (Derivation not
required) -. Quantum numbers - Pauli’s exclusion Principle - Aufbau Principle — Hund’s rule - Electronic
configuration of atoms - classification of elements into s, p, d, f blocks - electronegativity- Pauling’s scale,
Mulliken and Allred - Rochow scale-(Including numerical problems)

Module II-Hydrogen 6hrs
Position of hydrogen in the periodic table. - Similarities and differences in properties compared with alkali
metals and halogens- Atomic and physical properties of hydrogen; Preparation of hydrogen- Reactions of
hydrogen. Nascent, atomic and active hydrogen- Ortho and Para hydrogen -Deuterium and tritium —Uses of
hydrogen- Hydrogen as next generation fuel-Hydrides- Types of hydrides, properties

Hydrogen bond- types-consequences of hydrogen bond.

Heavy water- preparation, properties and uses.

Module ITI- S-block elements and their compounds 9hrs
General characteristics, atomic and ionic radii, ionisation enthalpy, electropositive character, formation of
univalent positive ions, hydration of ions, reducing properties, Reactivity, characteristic flame colouration,
lattice enthalpy.

Chemical properties of alkali & alkaline earth metals and their uses.

Comparison of lithium with other members of the family, resemblance of lithium and magnesium, comparison
of beryllium with other members of the family.

Compounds of elements of group 1& II — comparative study-oxides, hydroxides, halides, carbonates &
bicarbonates, Comparison of solubility products of hydroxides and sulphates

Composition and applications of : Gypsum, Plaster of Plaster, Portland cement.

Module IV -Acids, Bases and Non Aqueous Solvents 6hrs
Arrhenius concept: Role of water in causing dissociation of acids and bases, Hydronium ion; Lowry-Bronsted
concept: Conjugate acids and bases; and Lewis concepts of acids and bases, pH scale.

Introduction to HSAB principle.

Non Aqueous Solvents: General properties- classification- self ionization and levelling effect- Reactions in
protic and aprotic non aqueous solvents- examples- solutions of metals in liquid ammonia- self ionization of
liquid ammonia- liquid SO,, liquid HF

Alkali metals in liquid ammonia-characteristics and properties
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Module V - Environmental Chemistry — Air, Water and Soil Pollution 9 hrs.
Environmental Pollution- Sources, Effects on human health, Types of pollutants

Air pollution — Causes, harmful effects, consequences- Green house effect, Ozone layer depletion, Acid rain,
Smog, Particulates; Control of air pollution.

Water pollution- Sources: Heat, Heavy metals, industrial waste, sewage water, detergents, agricultural
pollutants; Impact on health.

Treatment of industrial waste water-Activated charcoal, Synthetic resin, reverse osmosis and electro dialysis

Quality of drinking water - Indian standard and W H O standard - Dissolved oxygen - BOD, COD

Soil pollution - Pesticides, Fertilizers, Industrial waste, Plastics - Control of pollution.

References

1. T.F. Gieryn: Cultural boundaries of Science Univ. Chicago Press 1999.

2. The Golem : What everyone should know about science. H.Collins and T.Pinch. Cambridge Univ Press
1993

3. Alexis Leon & Mathews Leon: Introduction to Computers, Vikas Publishing House, 2009

4. Soti Sivendra Chanthra: Contemporary Science Teaching, Surjeet Publications, 1999.
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MODEL QUESTION PAPER
19UCH141: INORGANIC CHEMISTRY I

Time: Three Hours Maximum Marks: 80

A A ol

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.

SECTION A (Answer all questions in one word/one sentence. Each question carries 1 mark)
Mention about the flame colouration of II group elements.
Write an example of classic smog.
State Heisenberg’s uncertainty principle.
What are matter waves?
Which is the conjugate base of HF.
Define covalent radius.
Write the reason for eutrophication?
In the stratosphere, fluorine from the CFC’s change to which compound.
What is active hydrogen?

. Mention any use of alkali metals.

(1 X 10 = 10marks)
SECTION B (Answer any 8 questions. Each question carries 2 Marks)
Calculate the wavelength of electron moving with a velocity of 10° ms™.
A cricket ball weighing 100 g is to be located within 0.1 A. What is the uncertainty in its velocity?
What are eigen values and eigen functions?
How first element differs from other elements in a group?
What is COD?
What are ortho and para hydrogens.
Write HSAB principle?
Comment about the hydration of alkali metals?
State and illustrate Pauli’s Exclusion Principle.
Distinguish between levelling solvents and differentiating solvents.
Write a note on green house effect.
What is acid rain? Explain the various types of hydrogen bonds.
(2 X 8 = 16marks)
SECTION C (Answer any 6 questions. Each question carries 4 Marks)
Discuss the following reactions in liquid SO,?
(1) Solvation (ii) acid- base reaction
Discuss the structure of beryllium chloride
Derive Schrodinger wave equation.
Briefly explain about the Davisson and Germer’s experimental verification of wave nature of electron.
What is smog? What are the different types of smog?
How ozone layer is depleted?
What is the trend of Ionization enthalpy and electron gain enthalpy in the periodic table?
What are hydrides? Explain.
Discuss about the redox property of alkali metals
(4 X 6 = 24marks)
SECTION D (Answer any 2 questions. Each question carries 15 Marks)
(a) Briefly discuss about the various air pollutants (5 Marks)
(b) Write a note on Ozone depletion (5 Marks)
(c) Explain about the various water quality Parameters (5 marks)
33.(a) What are quantum numbers? Explain (5 Marks)
(b) Write a note on various electronegativity scales (5 Marks)
(c) Explain about the various rules for writing electronic configuration. (5 Marks)
(a) What 1s the difference between inter and intra molecular hydrogen bonding with example.
(b) Discuss the topic hydrogen as next generation fuel
(c)Liquid ammonia is a better solvent for organic compounds. Why?
(a) What are the common characteristics of solvents?
(b) Discuss the various methods for removal of permanent hardness
(c) Compare the solubility products of hydroxides and sulphates of alkaline earth metals.
(15 X 2 = 30marks)
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Complementary Course I
19UMM131.2: Calculus with applications in Chemistry - I

No. of Credits:3 Instructional hours per week: 4

Aim:
To provide a knowledge on differentiation and integration with applications to chemistry, complex numbers
and hyperbolic functions and basic vector algebra.

Course outcome:
Students will be able to demonstrate an understanding of numbers and functions and productively discuss
maths in a group setting.

Module 1: Differentiation with applications to Chemistry (18 Hours)
(The following topics should be quickly reviewed before going to advanced topics; students should be asked
to do more problems from exercises, and these problems should be included in assignments:) Differentiation
of products of functions; the chain rule; quotients; implicit differentiation; logarithmic differentiation; Leibnitz
theorem

The following topics in this module should be devoted more attention and time.

Special points of a function (especially, stationary points); curvature; theorems of differentiation - Rolles’,
Mean Value Theorems

Chapter 2, sections 2.1.2, to 2.1.7, (Review of ideas through problems), sections 2.1.8, 2.1.9, 2.1.10

More exercises related to the topics in this module can be found in chapter 2 and chapter 3 of reference [1],
which is not to be included in ESE.

Module 2 : Complex numbers and hyperbolic functions (18 hours)
Basic operations (Addition and subtraction; modulus and argument; multiplication; com-plex conjugate;
division), Polar representation of complex numbers (Multiplication and division in polar form), de Moivre’s
theorem (trigonometric identities; finding the nth roots of unity; solving polynomial equations), Complex
logarithms and complex powers, Applications to differentiation and integration, Hyperbolic functions (De
finitions; hyperbolic trigonometric analogies; identities of hyperbolic functions; solving hyperbolic equations;
inverses of hyperbolic functions;calculus of hyperbolic functions)

Chapter 3, sections 3.1 to 3.7

More exercises related to the topics in this module can be found in chapter 6 of reference [1] and chapter 13
of reference [4], which is not to be included in ESE.

Module 3: Basic vector algebra (18 Hours)
Scalars and vectors, Addition and subtraction of vectors, Multiplication by a scalar, Basis vectors and
components, Magnitude of a vector, Multiplication of vectors (Scalar product; vector product; scalar triple
product; vector triple product), Equations of lines, planes and spheres, using vectors to find distances (Point to
line; point to plane; line to line; line to plane)

Chapter 7, sections 7.1 to 7.8

More exercises related to the topics in this module can be found in chapter 11 of reference [1] and chapter 6
of reference [2], which is not to be included in ESE.

Module 4: Basic integration with applications to Chemistry (18 Hours)
Integration by parts; reduction formulae; infinite and improper integrals; plane polar coordinates; integral
inequalities; applications of integration ( finding area, volume etc)

Chapter 2, sections 2.2.8 to 2.2.13

More exercises related to the topics in this module can be found in chapter 4, 5 and 7 of reference [1], which
is not to be included in ESE.

Note: In all modules, proofs of theorems are to be omitted
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Text
K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, Cambridge
University Press

References

Ref. 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons

Ref. 2 : Mary L Boas. Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley

Ref. 3 : George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition,
Academic Press

Ref. 4 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India
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MODEL QUESTION PAPER
19UMMI131.2: Calculus with applications in Chemistry-I

Time 3 hours Total marks 80

Nk WD =

o o

11.

12

18

23.
24.

25.

26.
27.
28.
29.

30.

31.

Part I
Answer all questions (1X 10 = 10marks)
State Leibnitz’s theorem for differentiation.

Find 2 where y = a*.

Find the conjugate of (3 + 4i)2.

Find z,z, given z; = 3e?! and z, = 2e5'.

If a and b are two non-zero vectors, then a unit vector normal to both a and b is

The area of the parallelogram with sidesa =i+ kand b =j + k is .

Wind is blowing from a direction with velocity 3i — 2j and from another direction with velocity 2i —
3j. Find the velocity of the resulting wind.

Find [Inx dx.

Length of the curve y = f(x) between x = aand x = b is

. For a polar curve p = p(¢), the area covered as ¢ varies from ¢, to @, is

Part 11
Answer any 8 questions (2X 8 = 16 marks)

. dw .
Find d—‘:, ifw =tanx and x = 4t3 + t.

.Findz—iatx = 1, where 2y + siny + 5 = x* + 4x3 + 2m.
13.
14.
15.

16.
17.

Verify Rolle’s theorem for f(x) = x? + x.
3-2i
—1+4i
Show that cosh™x = In(vx2 — 1 + x).
Solve the equation z3 =
Find the angle between the vectors a = 3i + 2j —k and b =i + 2j — 3k.

Find the conjugate of

. Find the distance from origin to the line r = a + Ab, wherea =i +j+ kand b =i + 2j + 3k.
19.

20.
21.

22.

Find the direction of line of intersection of the two planes x + 3y — z = 5 and 2x — 2y + 4z = 3.
Evaluate [ x3e™*"dx.

) x
Evaluate fO m

Find the average value of the function f(x) = x? in the interval [—1,1].

Part 11
Answer any 6 questions. (4X 6 = 24 marks)
Find the position and nature of the stationary points of the function f(x) = 3x* + 4x3 — 12x% + 6.
Verify Mean Value Theorem for f(x) = vx + 1 in [0, 3]. Find all values of c in the interval which

satisfy the conclusion of the theorem.
Find the radius of curvature at a point (x, y) on the ellipse Z—j + 3,/_2 = 1.
Solve the equation z® — z° + 4z* — 623 + 222 — 8z + 8 = 0.
Show that i ~2? is a real number.
Use De Moivre’s theorem to show that cos 40 = 8cos*8 — 8cos?6 + 1.
Find the position vector of the centroid of the triangle with vertices A, B ,C having position vectors
a, b, c respectively with respect to origin O.
Find the distance from a point P with coordinates (1,1,1) to the plane that contains the points A, B, C
having coordinates (1,0,0), (0,1,0) and (0,0,1) respectively.
Find the volume of the parallelopiped with sidesa = 3i +2j + k,b =3i —2j—kandc =i+ + k.
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Part IV
Answer any two questions (15X 2 = 30 marks)
32. (a) Find [ e%* cos bx dx.
(b) Solve the hyperbolic equation coshx — 5sinhx —5 = 0.
33. (a) Find the area and perimeter of the cardiod whose equation is p = a(1 — sin ¢).
(b) Find the surface area of a cone formed by rotating about the x- axis the line y = 2x between x = 0
and x = 2.

34. (a) Show that the differential equation 4x? % — 4x % + (4x% 4+ 3)y = 0 has a solution of the form
y(x) = x™ sin x, and find the value of n.
3n
(b) Show that I, = oy
fol(l —x3)%dx
35. (a) Find the radius p of the circle that is the intersection of the plane 71 .7 = p and the sphere of radius
centered on the point with position vector c.
(b) Identify the surfaces
i rl=k
. ru=1
. ru=mr|jfor-1<m<1.

I,_q, where [, = fol(l — x3)"dx. Hence evaluate
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Complementary Course II
19UPH131.2: Rotational Dynamics and Properties of Matter

No.of credits: 2 Instructional hours per week: 4 (36 hours)

Course Outcome

* Understand the dynamics of rigid bodies, various theorems involved and derivations of expressions of
moment of inertia of bodies of different shapes

* Understand the bending of beams and analyze the expression for young’s modulus

* Understand the basics of surface tension and viscosity of fluid

* Analyse the basics of wave motion and oscillations

Unit I (28 hours)

Dynamics of rigid bodies (7 hours)

Theorems of M.I with proof -Calculation of M.I of bodies of regular shapes-

rectangular lamina, uniform bar of rectangular cross section, annular disc, circular disc, solid cylinder, solid
sphere-K.E of a rotating body-Determination of MI of a flywheel(Theory and Experiment).

Oscillations and waves (13 hours)

Examples of S.H oscillator-compound pendulum-determination of g-torsion pendulum-oscillations of two
particles connected by a spring-vibration state of a diatomic molecule- Wave motion-general equation of wave
motion-plane progressive harmonic wave - energy density of a plane progressive wave -intensity of wave and
spherical waves-

Mechanics of solids (8 hours)

Bending of beams-bending moment-cantilever-beam supported at its ends-and loaded in the middle-uniform
bending-experimental determination of Y using the above principles with pin and microscope-twisting couple
on a cylinder-angle of twist and angle of shear-torsional rigidity.

Unit II (8hours)

Surface Tension (5 hours)

Excess of pressure on a curved surface-force between two plates separated by a thin layer of liquid-experiment
with theory to find surface tension and its temperature dependence by Jaeger’ method-equilibrium of a liquid
drop over solid and liquid surfaces.

Viscosity (3 hours)
Flow of liquid through a capillary tube-derivation of Poiseuille’s formula -limitations-Ostwald’s viscometer-
variation of viscosity with temperature.

References
1. Mechanics: J.C.Upadhyaya, Ram Prasad & Sons
2. Oscillations&Waves: K.RamaReddy, S.B.badami & V.Balasubramaniam (University Press)
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MODEL QUESTION PAPER
19UPH131.2: Rotational Dynamics and properties of Matter

Time: 3Hrs Maximum Marks: 80

S0 0N LR W

I1.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

Part A

Answer all questions each in a word or a sentence .Each question carries 1 mark.
Give the relation for moment of inertia for a rectangular lamina about an axis perpendicular to its plane
and passing through the center of mass.
What is meant by amplitude of simple harmonic motion?
Give one example for harmonic oscillator.
Give the expression for energy density for a plane progressive wave.
Define the term flexural rigidity.
Give the advantage of I shaped steel girders.
Give the dimensional formula for coefficient of viscosity.
Write the expression for the viscous force
Define surface energy.

. Write the expression for excess pressure inside a spherical liquid drop.

(10 x 1 =10marks)
Part B
Answer any 8 questions. Each question carries 2 marks.
Derive an expression for moment of intertia of a thin circular ring.
Obtain the relation for kinetic energy of a rotating body.
Define simple harmonic motion.
From the differential equation of simple harmonic motion obtain the relation for acceleration of simple
harmonic motion.
What is meant by periodic motion
What is meant by energy current of a plane progressive wave.
Obtain the relation for work down in twisting a wire.
Define the term bending moment.
What is meant by surface tension.Obtain the dimensional formula for surface tension.
Obtain the expression for force required to separate two plates enclosing a thin liquid film.
How the viscosity varies with temperature.
What is meant by velocity gradient?
(8 x 2 =16marks)
Part C
Answer any 6 questions .Each question carries 4 marks.

A solid sphere of mass 100 gm and diameter 20 cm rolls without slipping with uniform velocity 5 cm/s
along a horizontal plane. Calculate the total kinetic energy.
A circular disc of radius 20 cm oscillates as a pendulum about a point on its circumference. Calculate the
period of oscillation.
The frequency of the fourth harmonic in a stretched string of length 20 cm is 600 Hz .What is the
velocity of the wave in the string? If now the tension is doubled,what will be the final velocity of the
waves?
Find the frequency period and wavenumber for the light of wave length 6000 A.U given ¢=3X10% ms"!
The pressure amplitude is 0.5 Nm-2 for a plane harmonic sound wave for frequency 1000 Hz in air.
What are the displacement and velocity amplitude.
A circular bar one meter long and 8 mm diameter is rigidily clamped at one end in the vertical position.A
couple of magnitude 2.5 Nm is applied at the other end.As a result a mirror fixed at the end deflects a
sport of light by 15 cm on the scale on meter away.Calculate the modulus of rigidity of the bar.
The rectangular cross-section of a cantilever has sides in the ratio 1:2.Calculate the ratio of the
depression under the same load when (1)the smaller side is vertical(2)the longer side is vertical.
Two plane glass plates have a water drop pressed between them spreading as a circle of diameter 10cm.
The plates are 0.005mm apart. What force perpendicular to the plates will be required to separate them?
Surface tension of water is 72 X103 Nm™.
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31.

32.

33.

34.

35.

Find the velocity of water that will flow per minute through a pipe of diameter 4 cm and length 200 m
when a pressure of 5 Pa is applied, assuming that the flow is streamlined. Viscosity of water =0.001 SI
unit.

(6x 4 =24 marks)

Part D
Answer any 2 questions. Each question carries 15 marks.

A. Derive an expression for moment of inertia of a solid sphere (i)About it diameter(ii)about it tangent
B. State and prove the theorem of parallel axis in moment of inertia.
Derive an expression for the period of oscillation of a compound pendulum .Show that the center
of suspension and oscillation are reversible.Also describe an experiment to determine g using the
pendulum.
Describe with relevant theory an experiment to determine the Young’s modulus of the material of the bar
of uniform bending.
Calculate the difference of pressure across an element of the curved surface of a liquid in terms of
surface tension and the principal radii of curvature of the element. And hence calculate the excess
pressure inside a bubble.

(2x 15 =30marks)
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Semester - 11
Language Course 111
19UENS211: ENVIRONMENTAL STUDIES
Credits: 4 Total Lecture Hours: 90 (5/week)

Course Outcome

The course seeks to introduce students to the major concepts of environmentalism, conservation, intellectual
property rights and human rights.

The Course aims to develop a world population that is aware of and concerned about the environment and
its associated problems and which has the knowledge, skills, attitudes, motivations and commitment to work
individually and collectively towards solutions of current problems and prevention of new ones.

COURSE OUTLINE

MODULE 1

Unit 1: The Multidisciplinary Nature of Environmental Studies

Significance of Environmental Studies, Definition, scope and importance, WED - Need for public awareness.
Literary Section: Matthew Olzmann’s Letter to Someone Living Fifty Years from Now

Unit 2: Natural Resources

History of our Global Environment, Changes in Land and Resource use, Earth’s Resources and Humans —

Atmosphere, Hydrosphere, Lithosphere, Biosphere

Natural cycles between the spheres, Renewable and Non-renewable resources, Natural Resources and Associated

problems — Sustainable lifestyles

a. Forest resources: Importance, Functions,Use and over-exploitation, deforestation.

b. Water resources: Sources of Water, Use and over-utilization of surface and ground water, Global climate change
—floods, drought, conflicts over water, Sustainable water management, Dams.

c. Mineral resources: Strategic Mining, Mining, Conservation of Mineral Resources, Use and exploitation

d. Food resources: World food problems, Food security, Fisheries, Loss of Genetic Diversity, Alternate food
sources
Assignment Topic: Energy resources: Growing energy needs, Types of energy — Conventional or Non-
renewable Energy sources, Oil and its environmental impacts, Coal and its environmental impacts., Renewable
energy — hydroelectric power — drawbacks, Solar energy, Photovoltaic energy, Solar thermal electric power,
Biomass energy, Biogas, Wind power, Tidal and Wave power, Geothermal energy, Nuclear power, Energy
conservation

e. Land resources: Land as a resource, land degradation. Soil Erosion

Role of an individual in the conservation of Natural Resources — Equitable use of Resources for Sustainability.

Literary Section: Sugatha Kumari’s Hymn to the Tree

MODULE 2

Unit 3: Ecosystems

Concept of an Ecosystem, Understanding Ecosystems, Ecosystem degradation, Resourec Utilisation, Structure and
functions of an ecosystem, Biotic components — Producers, consumers and decomposers. Abiotic components —
Physical factors — Chemical Factors — Biotic community and Tropic level —Food chains, food webs and ecological
pyramids.Energy Flow in the Ecosystem — The WaterCycle, The Carbon Cycle, The Nitrogen cycle — Integration
of Cycles in Nature, Ecological Succession - Types of Ecological succession.

Assignment Topic
Types of Ecosystem: Terrestrial and Aquatic - Forest ecosystem, Grassland ecosystem, Desert ecosystem, Cropland

Ecosystem, Mangrove Ecosystem, Aquatic ecosystems — Pond, lake, wet land, River, Delta and Marine — Threats
to Aquatic Ecosystems, Conservation of Aquatic Ecosystems — Mullaperiyar Issue - Assignment

Literature: Wangari Maathai’s Unbowed

Unit 4: Biodiversity and Its Conservation

Introduction to Biodiversity, definition, Classification: Genetic, Species and Ecosystem diversity. Evolution and the
Genesis of Biodiversity, Biogeographic classification of India, India’s Biogeographic zones, Value of Biodiversity
— Consumptive Use Value and Productive Use Value, Social Values, Ethical and Moral values, Aesthetic value,
Option Value. Biodiversity at Global, National and Local levels,.India as a Mega Diversity Nation. Hot-spots of
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biodiversity.

Assignment Topic: Threats to biodiversity: habitat loss, poaching of wildlife, human/wildlife conflicts. Endangered
and endemic species of India. Conservation of biodiversity: in-situ and ex-situ conservation of biodiversity. Humans
and the Web of life, Rights of Species

Literature: Olivia Judson’s Big Bird

MODULE 3

Unit 5: Environmental Pollution

Definition of Environmental pollution, Classification of Pollutants.

Major forms of Pollution: Air pollution — Causes, Effects, Ozone Depletion, Control Measures, Water pollution
— Causes, Consequences, State of India’s Rivers, Ganga Action Plan- Assignment Topic. Control Measures, Soil
pollution — Causes, Effects, Control measures. Marine pollution — Causes, Effects, Control Measures. Pollution due
to organic wastes, Control measures, Noise pollution — Causes, Effects, Control Measures. Acid rain, Greenhouse
Effect, Thermal pollution — Causes, Effects, Controlling Thermal Pollution. Nuclear hazards — Sources, Effects,
Radiation Control Measures.

Waste: Solid Waste Management Classification, Role of Individuals, Disaster management — Case Study:
Endosulfan Tragedy, “Marble Cancer” of Taj Mahal, Chernobyl disaster in Ukraine, The Exxon Valdez Oil Spill,
Chandigarh as “City Beautiful”, The Swachh Bharat Abhiyan, Plachimada struggle in Palakkad

Literature: God’s Own Country , an extract from Arundathi Roy’s God of Small Things

Unit 6: Social Issues and the Environment

Introduction to Social Issues and the Environment — From unsustainable to sustainable development.Think
Globally, Act Locally. Urban problems related to energy, Water conservation and Strategies, Rain water harvesting,
Watershed management. Resettlement and Rehabilitation of people: Problems and concerns,

Environmental ethics: Issues and possible solutions, Equity-Disparity in the Northern and Western Countries,
Urban and Rural Equity, Gender Equity, Preservation of resources for future generations. The Ethical Basis of
Environmental Education and Awareness. Conservation Ethic and Traditional value systems of India,

Assignment Topic: Environmental Issues of Grave Consequences: Climate change, Global warming, Acid rain,
Ozone Layer depletion, Nuclear Accidents and Nuclear Holocaust, Wasteland reclamation, Consumerism and
Waste Products, The Environment Protection Act, Issues involved in Enforcement of Environmental Legislation —
Environment Impact Assessment, Citizen actions and Action Groups, Environmental Clearance. Public Awareness
Literature: Salim Ali’s Man and Nature in India: The Ecological Balance

MODULE 4

Unit 7: Human Population and the Environment

Introduction to Human Population and the Environment, Urbanisation, Environment day and Human health,
Human Rights, Value Education, Women and Child Welfare. Role of Information technology in Environment and
Human health

Literature: Sujatha Devi’s Government Protocol

Books for Reference: Core Text: ‘Our Fragile Earth - Home’ [To be published by the Dept]

* Adams, W.M. Future Nature: A Vision for Conservation. London: Earthscan, 2003.

* Arnold, David and Ramachandra Guha, ed. Nature, Culture and Imperialism:Essays on the Environmental
History of South Asia. New Delhi: Oxford UPM 2001.

* Bahuguna, Sunderlal. “Environment and Education”. The Cultural Dimension of Ecology. Ed. Kapila Vatsyayan.
New Delhi: D.K. Printworld. 1998.

* Crson, Rachel. Silent Spring. Boston: Houghton Mifflin, 1962.

* Guha, Ramachandra- Environmentalism: A Global History,New Delhi: Oxford UP, 2000.

* Hayward, Tim. Ecological Thought: An Introduction: Cambridge; polity, 1994.

* Merchant, Crolyn. The Death of Nature. New York: Harper, 1990.

* Gleick H.P. 1993. Water in Crisis, Pacific Institute for Studies in development Environment and security.
Stockholm Env Institute. OUP 473 p.

* Heywood V and Watson R.E. 1995. Global biodiversity Assessment. CUP 1140p

*  Odum FP. 1971. Fundamentals of Ecology. W.B Saunders Co. USA 574p

* Rao. M. N and Dutta A.K. 1987. Waste Water Treatmentt. Oxford and IBH Publ Co Pvt.

*  Wagner K.D. 1998. Environmental Management. WB Saunders Co. Philadelphia, USA. 499p.
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MODEL QUESTION PAPER
19UENS211: Environmental Studies

Time: Three hours Maximum Marks: 80

200NNk W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.

30.
31.

32.
33.
34.

35.

Section-A

Answer all the questions, each in a word or a sentence. Each question carries 1 mark.
Define the term environment.
Name the three ‘R’ s.
What forms the abiotic part of nature?
Bhopal Gas Leak Tragedy was caused by the release of gas.
Expand IUCN.
What is ecocriticism?
What, according to Salim Alj, is the most important remedy for ecological balance?
How did the river appear in Rahel’s eyes??
Why are humans called “ungrateful ones™?

. What sinks to grief according to Frost?

(10 x 1 =10 marks)
Section-B
Answer any eight of the following. Each question carries 2 marks.
Write a brief note on the four dynamic constituents of the environment.
What is deforestation?
Write a note on Women and Child Welfare
Explain watershed management.
What are the main characteristics of biodiversity hotspots?
What is Municipal Solid Waste?
Why is the History House described as having turned its back on Ayemenem?
What is Chandiram’s complaint against the narrator?
How are frogs useful in paddy cultivation?
What were Wangari Maathai’s mother’s views about the fig trees?
Why is the tree compared to Lord Neelakanta?
What does the phrase “seagulls rippled with jet fuel” refer to?
(8 x 2 =16 marks)
Section-C
Answer any six of the following. Each question carries 4 marks.
Define alternate food sources.
What are the important methods of conservation of biodiversity?
Write a short note on rainwater harvesting.
Write a note on AIDS.
Why is Environmental Studies considered multidisciplinary in scope?
Why is the Australian rainforest described as a living museum?
What does Salim Ali mean by saying that senseless use of advanced technology has tended to boomerang
on humans?
Describe the ambience around the stream named Kanungu.
How does the narrator seek to establish that her generation was capable of refined thinking?
(6 x 4 = 24 marks)
Section- D
Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
Discuss the various types of pollution and the effective strategies to contain them.
What is an ecosystem? What are the main types of ecosystems?
How does Sugatha Kumari present the importance of tree to the environment as a whole and to humans in
particular?
Why does Sujatha Devi say, “Summits should take place inside the mind. Not at Rio”?
(15 x 2 = 30 marks)
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Language Course IV
19UEN212.1: ENGLISH GRAMMAR AND COMPOSITION
Credits: 3 Total Lecture Hours: 72 (4/week)

Course Outcome:

On completion of the course, the students should be able to

Have an appreciable understanding of English grammar.

Produce grammatically and idiomatically correct spoken and written discourse.
Spot language errors and correct them.

Have a good understanding of modern English grammar.

Produce grammatically and idiomatically correct language.

Improve their verbal communication skills.

Minimise mother tongue influence.

Write essays and letters on general topics enabling them to excel in competitive exams
Write CVs and Resumes to apply for various posts

COURSE OUTLINES

Module 1

Parts of Speech — Infinitive — gerund — nouns — pronouns- adjectives — verbs — adverbs — prepositions —
conjunctions — determiners

Module 2
Sentence types — simple — complex — compound — sentence types based on sense — interrogative — assertive
—negative — imperative — exclamatory — modal verbs— conditional clauses.

Module 3
Tenses — articles — voices — active — passive — reported speech. Subject verb agreement — Remedial grammar

Module 4
Précis writing — comprehension — letters — CV — cover letter — reports — essays.

Core Text: Hart, Steven, Aravind R. Nair and Veena Bhambhani. Embark English for Undergraduates. CUP,
2016.

Further Reading:
Moothathu, V. K. Concise English Grammar. Oxford University Press, 2012.
Leech, Geoffrey et al. English Grammar for Today: A New Introduction.2nd Edition. Palgrave, 2008.
Carter, Ronald and Michael McCarthy. Cambridge Grammar of English. CUP, 2006.
Greenbaum, Sidney. Oxford English Grammar. Indian Edition. Oxford University Press, 2005.
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Education, 2009.

S AN

e

EE00 NNk W=

—_ O

44



MODEL QUESTION PAPER
19UEN212.1/19UEN211.2: English Grammar and Composition

Time: Three hours Maximum Marks: 80
Section A
Fill in the blanks as directed. Answer all the questions.
1. She plays the violin well,........... ? (Add a suitable question tag)
2. The leaves fluttered in the breeze. (Use the correct adverbial form of “slight™)
3. Chinese is a language ............. I find difficult. (Fill in with a suitable relative pronoun)
4. Gayathri sing at the concert ((Choose will/could))
5. Sanjay has been living here ...... 2000. (Choose for/since)
6. Itis adeserted street. (Identify the adjective)
7. Neither of the boys ....... absent. (Choose is/are)
8. Prevention is...... than cure. (Fill in with the suitable comparative)
9. The teacher put the papers ..... the drawer.(Supply a suitable preposition)
10. Pass the salt, please. (Identify the type of sentence)

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(10 x 1 = 10 marks)
Section B
Answer any eight of the following questions as directed:
Fill in the blanks using “a”, “an”, “the’ or the “zero article”, wherever they are appropriate
chair I am sitting on is hard. But with couple of pillows, I can make myself comfortable.
Do you mind giving me red pillow placed on cot there?
Correct the following sentences:
1. Despite of his illness he came to school.
2. I ams still remembering his service.
Rewrite the sentences beginning with “It”:
1. To smoke too much is dangerous.
2. This problem is not easy to solve.
Convert the following sentences as directed:
1. How cold it is today! (Change into assertive)
2. She obeys her parents. (Change into a question.)
Change into comparative and positive:
Bangalore is the cleanest city in India.
Use the correct form of Question tag:
1. She expects to meet him at the station.
2. He hid behind the door.
Use the correct tense form of the verbs given in brackets:
1. He never (talk) while he (drive) a car.
2. By nextyear, he............ (complete) this novel and started the next.
Rewrite as directed.
1. She came back. (Put the following adverbs — at six; hurriedly; to her room — in the right order)
2. Shehasa ....cconinrnnne ribbon. (Put the following adjectives — blue, long — in the right order)
Do as directed.
1. When I saw her last, she (live) with her aunt. (Use the correct tense form)
2. He was killed by a robber by a knife. (Correct the sentence)
Rewrite as directed
1. Tam interested in cooking, and prepare a feast in two hours. (Use can/could)
2. The thief saw the police. He fled. (Combine the sentences using no sooner . . . than)
Rewrite the sentences.
1. He talks English in a fluent way. (Convert the underlined phrase into an adverb)
2. He is known for his honesty. (Convert the underlined noun into an adjective)
Fill in the blanks with the appropriate adverb or adjective

1. The drunkards behaved towards one another. We are experiencing weather
today. (rough/roughly)
2. Ican understand what you have written. You have to work to improve your

handwriting. (hard/hardly)
(8 x 2 =16 marks)
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Section C

Answer any six questions from the following sections (23 to 31):

23.

24.

25.

26.

27.

28.
29.
30.
31.

32.

33.

34.
35.

Correct the following sentences: (All questions should be attempted)

1. The chief guest gave a brilliant speech.

2. When I entered the room, I found my watch is stolen.

3. Ooty is notorious for its sceneries.

4. He carried all his luggages alone.

Fill in the blanks with appropriate tense forms

I just (finish) my project here in the US. Now I (go) back to

Nigeria. | (stay) there for the rest of my life. It (be) summer in Nigeria this

time of the year. | (know) this but all my life I (think) of “overseas” as a cold

place of woollen coats and snow. So | (buy) the thickest sweaters I could find.

Rewrite as directed. (All questions should be attempted)

1. On Teacher’s Day, students of our school handle all the classes (Change into passive)

2. The Redfort is a very fascinating historical monument in India. (Change into the Comparative Degree)

3. Among all the professions, medicine is the oldest. (Change into Positive)

4. Vivek said, “The boys in the room are practicing a song to be sung at the Annual Day”. (Change into indirect
speech)

Rewrite as directed. (All questions should be attempted)

1. Prakash said, “My parents are coming home tomorrow so | have arranged a party”. (Rewrite into reported
speech)

2. She said, “What a lovely flower!” (Change into indirect speech)

Change the voice:

1. The teacher has given a book to Ravi.

2. The CEO is briefing the Secretary on the corrections to be made in the speech.

3. My friend stole my watch.

4. Ravi buys chocolates for me from the newly opened Bakery.

Your parents have visited you in your boarding school. Introduce your best friend to your parents.

Write five sentences on the “Importance of Value Education Classes”.

Write a paragraph on “Reading”.

Imagine you are the headmaster of a school. Write a letter to a book distributor regarding the purchase of books for

the school library, requesting information about the price, availability of discounts etc.

(6x 4 = 24 marks)
Section D
Answer any two of the following:

You are Abhisekh Sharma, a postgraduate in Journalism. Prepare a cover letter and resume for the post of Sub-editor
in “The Indian Chronicles”, leading English daily.
(i) Write a précis on the following passage. (7 marks)
Differences, big or small, can always be noticed even within a national group, however closely bound together
it may be. The essential unity of the group becomes apparent when it is compared to another national group,
though often the differences between two adjoining groups fade out or intermingle near the frontiers, and modern
developments are tending to produce a certain uniformity everywhere. In ancient and medieval times, the idea of
the modern nation was non-existent, and feudal, religious, racial or cultural bonds had more importance. Yet I think
that at almost at any time in recorded history an Indian would have felt more or less at home in any part of India
and would have felt as a stranger and alien in any other country. He would certainly have felt less of a stranger in
countries which had partly adopted its culture or religion. Those who professed religion of non-Indian origin, or,
coming to India, settle down here, became distinctively Indian in the course of a few generations, such as Christians,
Jews, Parsees, Muslims. Indian converts to some of these religions never ceased to be an Indian on account of their
change of faith. They were looked upon in other countries as Indians and foreigners, even though there might have
been a community of faith between them. (217 words)
(i1) Answer the following questions from the passage given above: (8 marks)
1. Which phenomenon is noticed at the frontiers of different nations?
2. What features were prominent in ancient times?
3. What happened to the immigrants in India in the course of a few generations?

4. What is the quality of Indian converts? (7+ 8 = 15 marks)
Write an essay on “The Role of Media” (Answer in about two to three pages) (15 marks)
Write a report on the following topic in about 300 words.

Stray dog menace in your locality. (15 marks)
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Language course V (Additional Language II)
19UFR211.1: TRANSLATION AND COMMUNICATION IN FRENCH
No of Credits: 3 No of hours: 4 Hrs/week

COURSE OBJECTIVES:

1. To ameliorate the level of language proficiency

2. To analyse the translated texts.

3. To enhance the ability to translate to the target language.

COURSE OUTCOME:
The students would be able to enhance their communication skills with the assistance of translation.

SYLLABUS:

NAME OF TEXT: ECHO-A1 méthode de francais
Authors: J. Girardet & J. Pecheur

Publisher: CLE INTERNATIONALE

* Lecon 3 : On se détend ? (Pages : 22 -29)

* Lecon 4 : Racontez-moi (Pages : 30 — 44)

* Lecon 5 : Bon Voyage ! (Pages : 46 — 53)

Reference books:

* Connexions — Niveau 1 By Régine Mérieux and Yves Loiseau
* Le Nouveau Sans Frontieres Vol I by Philippe Dominique

* Panorama Vol I by Jacky Girardet
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MODEL QUESTION PAPER
19UFR211.1: TRANSLATION & COMMUNICATION IN FRENCH

TIME: 3HRS MAX MARKS: 80

PART-A

Répondez a toutes questions suivantes:

1.
2
3
4
5.
6.
7
8
0.
1

0.

Quels loisirs aimez-vous ?
Qui est Jean Paul Sartre ?
Qu’est-ce que c’est « TVS5 Monde » ?

. Nommez un monument francais ?

Qu’est-ce que c’est « SNCF » ?
Qu’est-ce que c’est « le Nouvel Observateur » ?
Quelles villes connaissez-vous en France ?
Quelle heure est-il maintenant ?
Nommez deux moyens du transport ?
Qui est le président actuel de la France ?
(10x1=10)
PART-B

Répondez a 8 questions suivantes :

I1.

12.

13.

14.

15.
16.

17.

18.

19.

Ecrivez en chiffres:

a. Trois heures dix

b. Cing heures et quart

c. Huit heures moins vingt-cinq

d. Midi

Répondez par « vrai » ou « faux » :

a. Le francais est trés utilisé en Suisse et au Maroc.
b. Le Québec est une région de France.

c. Une commune est un petit village.

d. Les Francais déjeunent entre 14h et 15h 30.
Complétez avec les prépositions qui conviennent :

a. Antonio estné ..... Espagne.
b. Il est venu .... Paris pour passer une semaine de vacances.
c. Ilestarrivé hier ..... 10 heures.

d. Il habite .....un ami.

Choisissez le bon article :

a. Le week-end, Marie fait [le/du] sport. Elle aime [le/du] tennis. Elle fait aussi [un/du] vélo avec des
amis.

b. Je connais [le/un] bon restaurant sur I’avenue des Champs-Elysées.

Quels sont les jours de la semaine ?

Rédigez un message de deux phrases :

a. Vous recevez ’invitation d’une amie pour la soirée au Saturne. Vous refusez.

Traduisez en francais :

a. Are you interested ?

b. Clermont is a pleasant city.

c. See you soon.

d. Paul and Sophie work together.

Faites des comparaisons:

a. Entre L’ Australie et La France

b. Entre Paris et Milan

Complétez avec « ce, cet, cette, ces » :

a. Qui sont .....personnages ?

b. Je connais.....acteur. c’est Depardieu.

c. Et.....chanteuse, c’est Laurie.

d. Regarde .....visiteur. C’est un personnage de cire !
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20.

21.

22.

Complétez avec « moi, toi, lui, elle, nous, vos, eux, elles » :
a. Flore fait du sport avec Pierre et Antoine ?

- QOui, elle fait du tennis avec ...........
b. Flore habite chez Marie ?

- QOui, elle habite chez ......
c. Elle travaille pour M. Dumont ?

- QOui, elle travaille pour ......
d. Elle vient en vacances avec nous ?

- QOui, elle vient avec ........
Complétez avec « pouvoir, vouloir, devoir » :
a. Tu...... faire du ski ?

- Je voudrais bien mais je ne .....pas skier.
b. Ettoi, Flore, tu viens ?

- Désolée. Jene .....pas. Je ...... travailler tout le week-end.
Formulez les informations suivantes comme dans I’exemple :
Ex : 03-02-1970. Naissance de Celia. = Celia est née le 3 février 1970.
a. 1992. Entrée a I'université.
b. Juin 1995. Diplome de professeur d’anglais.
c. 25-08-1994. Rencontre avec William
d. Septembre 1998. Départ pour 1’ Australie.

(8x2=16)
PART-C

Répondez a 6 questions suivantes :

23.

24.

25.

26.

27.

28.

29.

Mettez les verbes au passé composé :

« Je (aller) au cinéma avec Pierre. Nous (voir) un film trés amusant. Puis nous (faire) une promenade
au jardin des Tuileries. Apres, je (rentrer) chez moi. »

Ecrivez I’heure :

a. 09:20

b. 15:30

c. 16:45

d. 00:15

Trouvez les questions:

T ? Non, Je n’ai pas compris.
b ? Non, Je n’ai pas lu le texte.
G ? Oui, J’ai travaillé bien.

doo ? Oui, j’ai écouté bien.

Accordez les mots entre parenthéses :
« [Cher] Eva,
Je suis a Paris pour quinze [jour] avec des [copain]. C’est une trés [beau] ville. »
Répondez :
a. Est-ce que Tina est francaise ? Non, elle...................
b. Est-ce qu’elle parle bien frangais ? Non, elle................
c. Est-ce qu’elle apprend le frangais ? Oui, elle ...............
d. Est-ce qu’elle a des amis a Paris ? Oui, ......................
Traduisez en anglais :
« Chers amis,
Il fait beau. La mer est bonne et I’ile d’Oléron est magnifique. Laurent fait du gold.
Moi, du vélo. On rencontre des gens sympas. Voulez-vous venir le week-end du24 ? On a envie de
découvrir deux ou trois restos avec vous. »
Complétez avec les adjectives possessives :
« Noémie montre des photos a Lucas »
- Regarde ! Voici ...... appartement a Laval.
- Ici, c’est la maison de...... parents avec .....jardin.
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- Voici, ...... amie Charlotte.

30. Traduisez en anglais :

« Je me suis inscrite a une €cole de langue pour travailler mon frangais. J’ai eu mon premier cours. Je
suis rentrée a 10 heures, fatiguée. Je suis allée sur Internet et J’ai chatté jusqu’a minuit. J’adore parler
avec Tom. Il connait le monde entier. »

31. Traduisez en francais :

a. Of course! We can also take a taxi.
b. Do you want to come to discover the region?
c. They do a lot of activities.
d. Iam very happy.
(6x4=24)
PART-D
Répondez a 2 questions suivantes:

32. Vous allez habiter en France chez madame et monsieur Duval. Ils ne vous connaissent pas. Ecrivez-
leur pour vous présenter. Indiquez votre nom, votre age, votre profession, votre nationalité, votre
niveau en frangais, vos loisirs.

33. Vous avez visite la ville de Cannes. Vous écrivez une carte postale a une amie. Rédigez cette carte
postale.

34. Choisissez un voyage que vous avez fait et présentez-le.

35. C’est vendredi soir. Vous étes seul(e). vous n’avez pas envie de rester chez vous. Vous avez envie de
sortir. Vous téléphonez a vos amis. Rédigez ce dialogue.

(2x15=30)
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Language course V (Additional Language II)
19UHN211.1: FICTION, SHORT STORY & NOVEL
No of Credits: 3 No of hours: 4 Hrs/week

Aims of the Course / Objectives
To guide the students to the world of Hindi Fiction (Novel and short story). To develop the capacity of creative
process and communication skills.

Course Outcome

The fiction generally activates the consciousness among young people. To facilitate in students a love for
reading, assessing the character and the use of language. Develop many essential skills of vocabulary
enhancement and sentence structure.

Module 1
Short story —  ‘Swarna Kahaniyam’ — edited by

Dr. Girijakumari R.

Published by Lokbharathi Prakashan, Allahabad
Stories to be studied (Detailed)

1.  Dooth ka Dam - Premchand

2. Heelibone ki Bathakein - Agyeya

3. Hathiyare - Amarkanth

4.  Nail cutter - Udaya Prakash

5. Hari Bindi - Mridula Garg

6. NoBar - Jayaprakash Kardam
Module 2

Novel (Non-Detailed)
Mobile - Kshama Sharma
Rajkamal Prakashan, Delhi
Books for General Reading
1. Adhunik Hindi Kahani - Dr. Lakshmi Narayan Lal
Vani Prakashan
2. Hindi Kahani ka Ithihas 1, 2, 3
- Gopal Rai
Raj kamal Prakashan
Gopal Rai
Rajkamal Prakashan

3. Hindi Upanyas ka Ithihas

4.  Adhunikatha aur Hindi Upanyas
- Indranath Madan, Rajkamal Prakashan
5. Kahani, Nayi kahani - Namvar Singh, Rajkamal Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM

Second Semester B.A/B.Sc Degree Examination
Language Course (Additional Language Il) - HINDI

19UHN 211.1 Fiction, Short Story & Novel
(2019 Admission onwards)
Time : 3 Hrs. Max.Marks : 80

I. U 9T I e § Iy forlRau?

1. Y9I &I STH dal gar?

2. HY PR AH RTE?

3. ' & g frad U= § 7

4. TN G R B HAT 87

5. T PG

6. Y 3R BREd BBl B Bl A7

7. OISR 6T ¥}’ fordat war wuE 77

8. #yg &I dfedl & AW faaRay?

9. oY {5y FHEFT &1 UTH B 7?

10. WREd P ITAR AT 1. dl. IR bl AIRIe &1 916 3t 82 (1x10=10 marks)
II. %=l 3me ye=i & SR g vl A faRag?

1. Ag 9 A H g B BI-A1 §2F Q@17

12, UHes & IR ITNI & M fIRag?

13, #g BT AT 7 379N BT T BlS T 2

14. 919 HERE P U7 T4 & STedd@Mi & GIR H R-G1 1 off ?

15. WREd I bedl & [b "B BT ISR, I DI ISR A FIT&T el 517
16. RIGR F TATT 7 T Tretl-a1 IR Hed gaTel o s & [ § a1 <@r?
17, ®Red &I uiRarRe Ry i 872

18. BEMIGR STIUGT HeH BT URDT SITg ?

19. #AY Hage R WIS a8l § 7

20. Hfgelr wa=ar &1 oo &< 9= 4 9 fhar 87

21. TWR $ AN 7Y Pl T ERTIs B AT &l ded o7

22, H Y BAA HATATADS & AW FT hedl <17 (2x8=16 marks)

1. 5Ll B8 U9l & S«x 120 ve) ¥ forRRge?
23. 'UHdgS 319 WY AP &' - Ufsd darl & IMYR R fIaR BT |
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24,
25.
20.

27 .
28.
29.
30.
31.

Iv.
32.
33.
34.
35.

facod Ha1 iR 9Y & Hag IR YHTel SIfeTg?

P TGTel 1 Blell-dIF DI FIT FETICT Dl ?

"I U 1A B gUd | WX ER 37 ugar | Refrema aie 54 a@ Aag 7 &, A fhdTe
foredt T&t STga | 72 a7 o1 TS o Sie TN ¥ SiR 39 BTy P IR ST AT | AR
YT DI |

HRE Bl FARF-I0T DIT |

&) fawdt &Y Tyt ur oY favarg faRag?

‘A IR’ BB BT T RIT &7

HY DI ST Ao TR A1l &1 afifspar aar o ?

& T & AfdRIcd IR Fired IR THTeT SIfAg?

(4x6=24 marks)
fr=sl <Y uvdl & S 250 vrea] # forRag?
ST & dcdl & MYR IR 'S’ ST BT FHET HIRTU?

'TY B TE B GRS Af-Raral W dRal U8R & 17 39 I B aras diforg ?
BN BB B HATIR] HaU H fTEgex IAD! fIRIvdiai iR geprer sifey?
AY DI AR BITY? (15x2=30 marks)
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS),KOLLAM

Second Semester BA/BSc Degree Examination
CBCSS
Language Course
19UML211.1: 03§a0v2anl®myo

Model Question Paper

Time: 3Hrs. Max. Marks: 80
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31. neiwogomlcelss AlaIB@mMMo 6)21Q))d:.
Twinkle twinkle little star
How I wonder what you are
Up above the world so high

Like a diamond in the sky
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Foundation Course
19UCH221: Methodology and Perspectives of Sciences and General Informatics

(Lecture-Tutorial-Lab: 2-0-2 hours per week; eighteen 5-day weeks per semester. Contact hours per
semester: 36hrs lecture and 36 hrs related lab instruction)

No. of credits: 3 No. of instructional hours per week: 4
Total hours: 36

Course outcome

COl1: To impart knowledge about the methodology and perspectives of Science and the importance of Science
in the development of culture.

CO2: To get an understanding of the history of evolution of chemistry as a major branch of science.

CO3: To inculcate an overview of the computer based application in analysis and presentation of experimental
data

CO4: To impart knowledge on elementary aspects of analytical principles, safety measures in the laboratory
and toxicity of chemicals

CO5: To study the experimentation work and research in chemistry under the guidance and supervision of a
mentor.

Course outline

Module — 1 : Methods and Tools of Science & Experimentation in Science ------6 Hrs

Laws of science — Basis for scientific laws and factual truths -hypothesis — observations and proofs. Revision
of scientific theories and laws.

Importance of models, simulations and virtual testing in chemistry-

Design of an experiment — experimentation - observation — data collection — types of data — examples-
interpretation and deduction —repeatability and replication-units and dimensions, unit conversions .
Documentation of experiments —record keeping

Module Il — Evolution of Chemistry as a discipline of science ----------6Hrs

Evolution of Chemistry - ancient speculations on the nature of matter, early form of chemistry-alchemy,
Robert Boyle and the origins of modern chemistry in the latter 1600s - Antoine Lavoisier and the revolution in
chemistry -Chemical atomism—background and thought of John Dalton. Atom models- Daltons, J. J. Thomson,
Rutherford, Bohr model — Major contributions of Friedrich Wohler, Mendeleev, Michael Faraday and Marie
Sktodowska-Curie. Structure of chemical science: scope of chemical science, branches of chemistry. Basic
ideas of interdisciplinary areas involving Chemistry

Module III Research Methodology in Chemistry 6 Hrs

Selecting a topic — hypothesis- Design of an experiment — observation — data collection — experimentation.
Documentation of experiments — nature and types of data — typical example. Interpretation and deduction —
importance of units and dimensions — Accuracy and precision, variables, correlation and causality, sampling,
Use of controls, experimental bias, analysis, results, discussion of results, models.

Statistical analysis of experimental data using computers, mean, mode, deviation, standard deviation. -Plotting
graph, preparation of seminar papers, project using computers.

Latest Nobel prize topics in chemistry (present year data from Nobel website).

Module 1V — Overview of Information Technology & Introduction to Cheminformatics 6 Hrs

Features of the modern personal computer and peripherals computer network and internet — Operating systems
and softwares. Data information and knowledge. Knowledge management — Internet as a knowledge repository,
Creating your cyber presence — open access. — Open active publishing models — Basic concepts of IPR,

copy right and patents — plagiarism — Cybercrime. Introduction to use of IT in teaching and learning process —
Educational softwares — INFLIBNET, NICNET, BRNET, NPTEL, VIRTUAL LABS OF MHRD academic
services (elementary level only).

Basics of cheminformatics, applications of cheminformatics, storage & retrieval, file formats — MOL, SDF,
CML, PDB formats. SYBYL Line Notation, SMILES of simple molecules like methane, benzene , cyclohexane.
Structure drawing, spread sheet and chemistry related softwares. Molecular visualization tools. Chemical
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Databases.

Module V - Analytical Principles 6 hrs.
Inorganic qualitative analysis - Common ion effect - solubility product - precipitation of cations. Microscale
analysis — Advantages

Quantitative Analysis —

Volumetric Analysis : Theory of titration - acid-base, redox, precipitation and complexometric titrations.
Theory of indicators - acid-base, redox, adsorption and metallochromic indicators.

Gravimetric Analysis — Types of filter papers, Types of crucibles, Mechanism of precipitate formation - Factors
affecting solubility of precipitates — co-precipitation and post precipitation - Effect of digestion - washing,
drying and ignition of precipitates.

Module VI - Safety measures & Disaster management in Laboratory 6 hrs.

Introduction to lab safety-regulatory requirements-labels, material safety. Knowledge of hazard warning
information and symbols.

Explosive compounds (brief idea), potentially dangerous mixtures- Fire hazards (idea

about flammable solvents, ignition sources used in laboratories, metal hydrides),

Toxicity of chemicals : Concentrated mineral acids and alkalis, glacial acetic acid, bromine, benzene, phenol,
aniline, chloroform & carbon tetrachloride

Emergency procedures in chemical splashes (acids, alkalis) to skin and eyes, burns and electric shock. (Refer
MSDS)

References

1. T.F.Gieryn: Cultural boundaries of science Univ. Chicago Press 1999.

2. The Golem : What everyone should know about science. H.Collins and T.Pinch. Cambridge Univ Press

1993

Alexis Leon & Mathews Leon: Computers Today, Vikas Publishing House, 2009.

Soti Sivendra Chanthra: Contemporary Science Teaching,Surjeet Publications, 2009.

Alexis & Mathews Leon, Fundamentals of Information Technology. Vikas Publishing House, 2009.

Ramesh Bangia: Learning Computer Fundamentals, Khanna Book Publishers, 2010.

Barbara Wilson: Information Technology, The Basics, McMillan International Higher Education, 2016.

Calvin W Tayler and Frank Barron: Scientific Creativity: Its Recognition and Development, Wiley, 1963.

Louise Cohen, Lawrence Manion& Keith Morrison: A Guide to Teaching Practice, Psychology Press,

2004.

10. Encyclopaedia of Modern Methods of Teaching and Learning, Edited V K Rao, Anmol Publications, 2002.

11. Haseen Taj: Current Challenges in Education, Neel Kamal Publications, 2011.

12. Radha Mohan: Research Methods in Education, Neel Kamal Publications, 2010.

13. R T Mishra: Teaching of Information Technology,

14. M Ravikumar: Information Technology for Higher Education, Sonali Publications, 2004.

15. Kolasani Sunil Kumar: Methods of Teaching Chemistry, Discovery Publishing House, 2004.

16. V. Rajaram: Introduction to Information Technology, Prentice Hall, 2003.

17. Newton R G: The Truth of Science, Viva Books, 2010.

18. Andrew R. Leach and V.J. Gillet: An Introduction to Chemoinformatics, Springer, 2003.

19. N.C. Datta: The Story of Chemistry , University Press, 2005.

20. http://www.vlab.co.in

21. http://nptel.iitm.ac.in/

22. A. 1. Vogel: Text book of Quantitative Inorganic Analysis, Pearson, 2012.

23. Day & Underwood: Quantitative analysis: Laboratory Manual, Prentice Hall, 1991.

24. A.H Ahluwalia,Renu Aggarwal: Comprehensive Practical Organic Chemistry, University Press, 2001.

25. Hazards in chemical laboratories and guide to safe practices in chemical laboratories published by Royal
Society of Chemistry.

26. Vogel’s text book of practical organic chemistry, Pearson Education, 2003.

27. https://www.nobelprize.org
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MODEL QUESTION PAPER
19UCH221: Methodology and Perspectives of Sciences and General Informatics
Time: Three Hours Maximum Marks: 80

Section- A
Each question carries one mark
Answer all Questions. Answer in one word / sentence. Each question carries 1 mark.
Who is the father of modern chemistry?
Define null hypothesis.
What is NPTEL?
What you meant by plagiarism?
What are the contributions of Dmitri Mendeleev?
What are variables?
Define common ion effect
What are redox indicators?
Define accuracy
0. Write the name of two toxic chemicals used in chemistry laboratory.
Section B (short answer type)
(Answerany8questionsfromthefollowing. Each answer carries 2 mark)
11. What is co-precipitation?
12. Define standard deviation.
13. Write a short note on a chemical which is skin irritant.
14. What is meant by data representation?
15. Name four chemistry related softwares?
16. Mention the toxicity of strong acids
17. What is a chemical database?
18. Explain basic concepts of IPR?
19. What are the features of modern personal computer?
20. What are acid base indicators ?
21. What is post precipitation?
22. Which are the factors affecting solubility of precipitates.
Section C (Short essay type)
(Answer any 8 from the following. Each question carries 4 marks).
23. What is meant by revision of scientific theories and laws?
24. Explain documentation of experiments.
25. Explain the applications of cheminformatics.
26. Explain copy right and patents.
27. Explain enquiry vs discovery approach?
28. Discuss about the carcinogenic chemicals used in the laboratory.
29. What is the scope of chemical science?
30. Write a short note on the theory of an acid base indicator
31. Explain the principle of gravimetric analysis with an example.
Section D
Answer any 2 from the following. Each question carries 15 marks
32. (a) Explain the various types of file formats (5 marks)
(b) Databases used in cheminformatics ? (5 marks)
(c) Write the SMILES of Methane, Benzene and cyclohexane. .(5 marks)
33. (a) Discuss about chemical safety.
(b) Discuss about the theory of titration.
(c) Write a note on the knowledge of hazard warning informations.
34. (a) Write a short note on the evolution of modern chemistry.
(b) Write a note on induction-deduction methods in knowledge transfer process.
35. (a) Explain the applications of common ion effect and solubility product in analysis of cations. (10 marks)
(b)Write a short note on method to avoid accidents in chemical laboratory. (Smarks)
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Complementary Course IIT
19UMM231.2: Calculus with applications in Chemistry - II

No. of Credits: 3 Instructional hours per week: 4

Aim:
To familiarize students with partial differentiation, infinite series and limits, vector differentiation and multiple
integrals.

Course outcome:
Students will be able to grasp the concepts of differentiation and integration and apply them in problem
solving.

Module 1 : Partial differentiation (18 Hours)
Basics, The total differential and total derivative, Exact and inexact differentials, theo-rems of partial
differentiation, The chain rule, Change of variables, Taylors theorem for many-variable functions, Stationary
values of many-variable functions, Stationary values under constraints

Chapter 5, sections 5.1 to 5.9

More exercises related to the topics in this module can be found in chapter 13 of reference [1], which is not
to be included in ESE.

Module 2: Infinite series and limits (18 Hours)
Definition, Summation of series of various types (Arithmetic series; geometric series; arithmetico-geometric
series; the difference method; series involving natural numbers; transformation of series) Convergence of in
nite series (Absolute and conditional con-vergence; series containing only real positive terms; alternating
series test) Operations with series (Sum and product)

Power series (Convergence of power series; operations with power series)

Taylor series (Taylors theorem need not be proved, but the statement should be explained through problems);
approximation errors; standard Maclaurin series

Chapter 4, sections 4.1 to 4.6, (Exercise questions 4.1-4.15)

More exercises related to the topics in this module can be found in chapter 9 of reference [1] and chapter I of
reference [2], which is not to be included in ESE.

Module 3 : Vector differentiation (18 Hours)
Differentiation of vectors , Composite vector expressions; differential of a vector, Integration of vectors, Space
curves, Vector functions of several arguments, Surfaces, Scalar and vector fields

Vector operators, Gradient of a scalar field; divergence of a vector field; curl of a vector field, Vector operator
formulae, Vector operators acting on sums and products; combinations of grad, div and curl, Cylindrical and
spherical polar coordinates

Chapter 10, sections 10.1 to 10.9

More exercises related to the topics in this module can be found in chapter 3 of reference [3], which is not to
be included in ESE.

Module 4 : Multiple integrals (18 Hours)
Double integrals, Triple integrals, Applications of multiple integrals (Areas and volumes), Change of variables
in multiple integrals, Change of variables in double integrals; evaluation some special infinite integrals, change
of variables in triple integrals; general properties of Jacobians

Chapter 6, sections 6.1 to 6.4

More exercises related to the topics in this module can be found in chapter 14 of reference [1], which is not
to be included in ESE.

Note: In all modules, proofs of theorems are to be omitted

Text
K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, Cambridge
University Press
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UNIVERSITY OF KERALA
First Degree Programme in Mathematics
Model Question Paper(2018 Scheme)
Semester II, MM 1231.2 Complementary Course for Chemistry
Calculus with applications in Chemistry — I1

Time: Three hours Maximum marks : 80

N

o N & o p W

0.

10.If x=cos6 sin® and y = cosOcos® Find

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22,

Section I
All the ftrst ten questions are compulsory. They carry 1 mark each.

Find_f;. of the function £{x, y) = 2x%? + 3

. Define saddle point.

. Sum the integers from 1 to 1000 .

. State whether true/ false:Z;'{’ﬂ% converges.

. State the comparison test for convergence of infinite series.

IMr=xi+yj+zk, findV -r

Define divergence of a vector field.

. Find the gradient of the scalar field x3z sin(x + y)

Evaluate [ 01 fol xydxdy .

a(6.,9)
a(xy)

Section II
Answer any 8 questions from among the questions 11 to 22.
These questions carry 2 marks each.

Find the total differential of the function /" (x, y) = yex*v
Show that the differential xdy + 3ydx is inexact.

Given that x(«) = 1 + au and y(u) = bu?>, find the rate of change of 7' (x, y) = xev with
respect to u

5 8 11
Sum the series S =2 + — + S+ gt
2 22 2

Determine the range of values of x for which the power series p(x) = 1+2x+4x?+8x3+- - -
converges.

Expand /" (x) = sin x as a Maclaurin series about x = 0
Find the Laplacian of a scalar field ¢ = xy?z3.
Show that V - (Vg x Vi) = 0 where ¢ and y are scalar fields

Show that curlgrady = o

By changing the order of integration,evaluate f02 le e* dxdy.
2

Evaluate f_zl f03 f02 12xy?z3dzdydx.

Find the moment of inertia of a uniform rectangularlamina of mass m with side a and b
about one of the sides of length b.
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Section III
Answer any 6 questions from among the questions 23 to 31.
These questions carry 4 marks each.

23. Find the Taylor expansion of /'(x, y) = ye®v aboutx =2,y =3

24. The temperature of a point (x, y) on a unit circle is given by 7 (x, y) = 1 + xy. Find the
temperature of the hottest points on the circle.

1
25. Evaluate™ —
. n(n +1)
n=

cos 260 cos 30
+
2! 3!
27. The position vector of a particle at time ¢ in Cartesian co-ordinates is given by »(¢) =

2¢%i + (3¢t — 2)j + (32 — 1)k. Find the speed of the particle at 7 = 1 and the component
of acceleration in the direction s =i + 2j + %.

26. Sum the series S(8) =1 + cos 6 +

+

28. Find the divergence and curl of the vector field a = x?y?i + y%z%j + x?z%

29. Show tha‘f[Y x (pa) = Vg x a, where ¢ is a scalar field and a is a vector field.

30. Evaluate  x?ydxdy, where R is the triangular area bounded by the lines x =0, y = 0
R

anx+y=1
31. Evaluate the Jacobian of x = rsinfcos ¢, y = rsinfsing and z = r cos 6

Section IV
Answer any 2 questions from among the questions 32 to 35.
These questions carry 15 marks each.

32. Find the stationary points of /(x, y, z) = x3+)3+z3 subject to the constraint x> +y?+z2 =
tandx+y+z=0

33. Determine the convergence of the following series

Ms

@ Gy

=
Il
—

2
b A5

M

%
() —+

nn
n=1

=
-

34. (a) Derive the total surface area of a sphere of radius a.

(b) Find the rate of change with respect to distance s of ¢ = x?y + yz at the point
(1, 2, —1) in the direction a = i + 2/ + 3k. In which direction is the rate of change of
¢ greatest at this point and what is its value in this direction.

35. (a) Find the volume of the tetrahedron bounded by three coordinate surfaces x = o,

X y z
y=0,z=0andtheplane —+-+-=1
a b c
(b) Find the volume of the region bounded by the paraboloid z = x> + 3? and the plane

z=2y
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Complementary Course IV
19UPH231.2: Thermal Physics

No.of credits: 2 Instructional hours per week: 4 (36 hours)

Course Outcome

* Understand the various diffusion phenomena

* Understand the various phenomena of transference of heat

* Understand the fundamental thermodynamic properties and various laws of thermodynamics
* Solve problems using the properties and relationships of thermodynamic systems

» Understand the concept of entropy during various types of processes

Unit I — Diffusion (4 hours)
Graham’s law of diffusion in liquids-Fick’s law-analogy between liquid diffusion and heat conduction-methods
of estimating concentrations-determination of coefficient of diffusivity.

Unit II. Transmission of Heat (16 hours)

Thermal conductivity and thermometric conductivity — Lee’s Disc experiment- Radial flow of heat- cylindrical
flow of heat-thermal conductivity of rubber- Weidmann and Franz law (statement only) -Radiation of heat-
black body radiation-Kirchoff’s laws of heat radiation-absorptive power-emissive power-Stefan’s law (no
derivation) -energy distribution in the spectrum of black body and results-Wien’s displacement law - Rayleigh-
Jeans law-their failure and Planck’s hypothesis -Planck’s law-comparison-solar constant-temperature of sun.

Unit III - Thermodynamics (8 hours)

Isothermal and adiabatic processes-work done-isothermal and adiabatic elasticity. Heat engines-carnot’s
cycle -derivation of efficiency-petrol and diesel engine cycles-efficiency in these two cases-second law of
thermodynamics-Kelvin and Clausius statements.

Phase transition- first order and second order- liquid helium- super fluidity.

Unit IV — Entropy (8 hours)

Concept of entropy-change of entropy in reversible and irreversible cycles-principle of increase of entropy-
entropy and disorder-entropy and available energy-T-S diagram for Carnot’s cycle-second law in terms of
entropy-calculation of entropy when ice is converted into steam.

References

1. Heat & Thermodynamics: N.Subramaniam & Brijlal, S.Chand & Co
2. Heat & Thermodynamics: W.Zemansky, McGraw Hill

3. Heat & Thermodynamics: C.L.Arora.
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MODEL QUESTION PAPER
19UPH231.2: Thermal Physics

TIME : 3 HOURS TOTAL MARK: 80

200NNk W=

23.
24.
25.

26.
27.

28.

29.

30.

31.

32.

33.

34.
35.

Section A (Answer all; one mark each)
We smell kerosene when a kerosene bottle is opened, why?
Obtain the dimensions of concentration gradient.
Explain the process of diffusion.
How will entropy in a reversible cycle?
Define entropy.
State Stephan’s law.
Name the experiment used to find out the thermal conductivity of a bad conductor.
Write down the properties of Liquid He II.
Name the working substance in Carnot’s engine.

. Give the heat change associated with adiabatic expansion of a gas.

Section B (Answer any eight. Two marks each)

. State the principle of increase of entropy.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

How is entropy related to disorder of a system?
Derive an expression for change in entropy for a reversible cycle.
State Graham’s laws of diffusion.
Define coefficient of diffusion. Write down the dimensions of it.
State and explain Fick’s law.
Draw the T-S diagram for Carnot’s cycle.
Explain first order and second order phase transitions?
Obtain an expression for work done in an isothermal process?
Draw the spectrum of a blackbody.
State and explain Planck’s hypothesis.
Draw the indicator diagram of an adiabatic change.

Section C (Answer any six . four marks each)
Obtain an expression for the work done in adiabatic process?
Exp lain that the energy available for useful work depends on temperature difference.
One mole of a gas at 27°C expands adiabatically until its volume is doubled. Calculate the work done.
Given y=1.4
Find the efficiency of a Carnot’s engine working between 127°C and 27°C.
A body of 1500K emits maximum energy at wavelength 20000A°. if the sun emits maximum energy at
wavelength 5500A°, what would be the temperature of the sun?
Calculate the surface temperature of the sun from the following data. Radius of the sun =6.96x10°*m; mean
distance of the sun and earth =1.497x10'""m; solar constant =1400Jm-2s"'. Stefans constant =5.7x10* Wm-
K.
Compare diffusion and thermal conduction using the equations representing the processes. Explain the
notations in the equations.
A refrigerator is driven by 1.5 kW motor having an efficiency of 75%. What is the time required to freeze
50 kg of water at 0°C when the outside temperature is 27°C. Specific latent heat of fusion of ice = 3.34 x
105J Kg'K".
(a) Calculate the total change in entropy when 100 g of water at 20°C is mixed with 120 g of water at 50°C
and the mixture is then heated to its boiling point. Specific heat capacity of water = 4200 J Kg'K"'.
(b) Find the efficiency of a Carnot’s engine working between 127°C and 27°C.

Section D (Answer any two. 15 marks each)
Obtain the differential equation for diffusion. Show that the concentration varies linearly with distance
when the diffusion reaches steady state.
Explain what you mean by entropy of a substance. What is temperature-entropy diagram? Draw the T-S
diagram of a reversible Carnot’s cycle and derive an expression for the efficiency of a Carnot’s engine.
Explain the Lee’s disc experiment.
Explain the working of a Carnot’s engine. Derive an expression for the efficiency of it.
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Semester - I11
Language Course VI
19UEN311.1: READINGS IN LITERATURE I
No of Credits: 4 No of hours: 90 (5 per week)

COURSE OUTCOME

On completion of the course, the students should be able to:

Understand the various genres of English literature

Understand and appreciate Indian literary discourse.

Look at the best pieces of Indian writings in English critically.

Analyze Indian literature as a cultural and interactive phenomenon.

Learn the English language through literature

Developan understanding of the aesthetic, cultural and social aspects of Indian literature.
Help them analyze and appreciate literary texts in the Indian context.

Learn structures of the English language through the text.

S A o

Module 1: Introduction to Literature

What is literature — genres —Poetry: lyric, ode, ballad, sonnet, dramatic monologue — Drama: tragedy, comedy,
one-act plays — Fiction: Novel, short story — Non-Fiction: Impersonal essay, Personal essay, biography,
autobiography

Module 2: Prose

M.K.Gandhi : The Need for Religion
Nirad C. Chaudhuri : Money and the English Man
Arundhati Roy : The End of Imagination
Module 3: Poetry

Rabindranath Tagore : Silent Steps

Sarojini Naidu : The Soul’s Prayer
Nissim Ezekiel : The Railway Clerk
Jayanta Mahapatra : An October Morning

A K. Ramanujan : The Striders

Arun Kolatkar : An Old Woman

Kamala Das : Nani

Meena Alexander : Her Garden

Module 4: Short Stories

Rabindranath Tagore : The Homecoming
Mahasweta Devi : Arjun

Abburi Chaya Devi : The Woodrose

Anita Desai : Circus Cat, Alley Cat
Core Text

Haneefa, S. and N.P. Rajendran, Our Country, Our Literature. Foundation Books. 2015

Further Reading:

1. Abrams, M.H. A Glossary of Literary Terms (Rev. ed.)

2. Hobsbaum, Philip. Metre, Rhythm and Verse Form: The New Critical Idiom. Indian Reprint. Routledge,
2007.

3. Prasad, Birjadish. A Background to the Study of English Literature. Macmillan, 2012.

Wainwright, Jeffrey. Poetry: The Basics. Indian Reprint. Routledge, 2009.

5. Hudson, W.H. An Introduction to the Study of English Literature. Maple Press. 2012.

o
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MODEL QUESTION PAPER
19UEN311.1: Readings in Literature 1

Time: 3 hours Max. Marks: 80

200NNk W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

Section A

Answer all the ten questions:
Where, according to Gandhi, does God reside?
What do the Indians rely upon, when their efforts are inadequate?
What is a cold war?
What does the expression ‘silent steps’ mean?
Death is the of my face.
The poem ‘The Railway Clerk’ has been taken from .
The picture of the morning presented in the poem “An October Morning” is
A.K. Ramanujan was not only a poet, buta  as well.
What does the poet compare the hill’s crack to in ‘An Old Woman’?

. Who is the clumsy puppet in the poem ‘Nani’?

(10 x 1 = 10 marks)
Section B
Answer any eight of the following questions in a sentence or two:
Why do we, according to Gandhi, live in a state of perpetual fear?
Why does chandhuri say that spending is the positive urge of English people and saving the corrective one.
What does roy call the theory of deterrence?
What are the various wordly sorrows according to the poem “Silent Steps”.
What, according to God , is life and death in “The Soul’s Prayer”.
How does the speaker express his subordination in “The Railway Clerk”.
What is the significance of the morning being compared to the jackal’s snort.
What is the poet say, “Not only prophets walk on water”
Can you distinguish between the speaker and the poet in the poem “An Old Women™?
Does the poet identify herself with Nani?
Why did Phatik’s cousins jeer at him more than the other boys?
What really happened to Anna’s child in ‘Circus Cat, Alley Cat’?
(8 x 2 =16 marks)
Section C
Answer any six of the following questions in about 100 words:
How can we be fearless in the world in Gandhi’s opinion
Describe Chandhuri’s experience with the BBC.
Comment on Roy’s views on nuclear deterrence.
Explore the poet’s concept of God as reflected in the poem “Silent Steps”.
What are the poet’s implorations to God in “The Soul’s Prayer” ?
How does the use of Indianisms highlight the theme of the poem “The Railway Clerk”
Why do you think the morning is ‘out of joint’ in ‘An October Morning’?
What is the significance of the title of the poem “The Stiriders” ?
Can you trace out the anguish of cultural rootlessness in the poem ‘An Old Woman’ ?
(6 x 4 =24 marks)
Section D
Answer any two of the following essays in about 300 words:
How does Gandhi establish the need for religion in the essay.
How forcefully does Arundhati Roy argue against the dangers of nuclear weapons?
How far is Ketu representative of the dispossessed tribesmen of India?
Bring out the symbolism of the story ‘Circus Cat, Alley Cat’.
(2 x 15 =30 marks)
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Language course VII (Additional Language III)
19UFR311.1: LITERATURE IN FRENCH
No of Credits: 4 No of hours: 5 Hrs/week

COURSE OBJECTIVES:
1. To enhance literary sensibility.
2. To introduce students to the world of French and Francophone literature.

COURSE OUTCOME:
The students would be acquainted with the French & Francophone literature and thereby they would be
equipped to enrich their vocabulary.

SYLLABUS:

NAME OF TEXT : ECHO-A1 méthode de francais
Authors: J. Girardet & J. Pecheur

Publisher: CLE INTERNATIONALE

* Lecon— 6 : Bon appetit ! (Pages : 54 —61)

* Lecon—7: Quelle journee ! (Pages : 62 — 69)

* Lecon-8:Qu’on estbienici ! (Pages: 70 — 81)

The following poems to be studied:

1. Le Pont Mirabeau - Guillaume Apollinaire

2. D¢jeuner du Matin - Jacques Prévert

3. Noel - Théophile Gautier
4. Chanson d’Automne - Paul Verlaine

5. Soir d’hiver - Emile Nelligan

6. Lacigale et la fourmi - Jean de la Fontaine

Reference books:

1. Connexions — Niveau 1 By Régine Mérieux and Yves Loiseau

2. Le Nouveau Sans Fronti¢res Vol I by Philippe Dominique

3. Panorama Vol I by Jacky Girardet

4. A bouquet of French poems (Polyglot house) by Prof. T.P Thamby
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MODEL QUESTION PAPER
19UFR311.1: LITERATURE IN FRENCH

TIME: 3HRS MAX MARKS: 80

PART-A

Répondez a toutes questions suivantes:

0

A quelle heure dinez-vous ?
Quel logement préférez-vous?
Quel pays voulez-vous visiter ?
Quel temps fait-il ?
Nommez deux pieces qu’on trouve dans un appartement ?
Quelle est la plus grande bibliotheque de la France ?
Qui a écrit le poéme « Soir d’Hiver » ?
Nommez un pont frangais.
Quel est votre jour préfére de la semaine?
Que prenez-vous pour le déjeuner ?
(10x1=10)
PART-B

Répondez a 8 questions suivantes :

11.
12.

13.

14.

15.

16.

17.

18.

Quelles sont les saisons de 1’année ?
Exprimez leur état physique ou leur besoin :
Ex : il n’a rien mangé. - Il a faim.
a. Elle a fait 20km a pied.
b. Il a bu trop de whisky.
c. Il estau pdle Nord.
d. Il fait trés chaud.
Complétez avec « aller » ou « venir » :
- Aux vacances de février, je ..... dans les Alpes faire du ski. Tu peux ....... avec moi ?
- Jenepeux pas.Je...... en Greéce avec Marie. Mais 1’été prochain, je voudrais ...... chez toi, dans ta
maison de campagne. Tu es d’accord ?
Complétez avec I’article qui convient :
- Vous voulez ....... verre de vin ou vous prenez ...... eau ?
- Jaipréparé ..... roti de beeuf. Vous n’étes pas végétarien ? Vous mangez ...... beeuf ?
Mettez les verbes entre parenthéses a la forme qui convient :
« Deux femmes parlent de leur emploi du temps »
a. Je suis employée dans un cinéma. Alors je (se coucher) tard.
b. Et bien sir, vous (se lever) tot.
c. Non, je na (se lever) pas avant 9 heures !
d. Etqui (s’occuper) des enfants ?
Complétez :
Apres le repas
- Tuveux....the ?
- Non, merci, je n’aime pas....the. Je préfére ....café.
- Alors....café ?
Complétez les réponses avec une forme « a + pronom » :
Ex : C’est ton portable ? Oui, il est a moi.
a. C’est le dictionnaire de Pierre ?
Oui, .o
b. Les enfants, ce sont vos jeux vidéo ?
Oul, cooovvvvvvnnnn
c. Ce sac est a Marie ?
Non, il ........ Il est a Julie.
d. Ce stylo n’est pas a toi, Pierre ?
Si, e,
Transformez a I’impératif :
a. Tudois te lever.
b. Tu dois te préparer.
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c. Nous devons étre en forme.
d. Nous devons nous réveiller a 7h.
19. Complétez avec « quelque chose, ne.....rien, quelqu’un, ne.....personne » :
- Jai..... a te dire. Mais ne raconte cette histoire a .......
- D’accord.
- Melissa n’est pas partie seule au stage de Bruxelles. Elle est partie avec ........
- Son mari sait...... ?
20. Dites si les phrases suivantes sont vraies ou fausses :
a. Avec le TGV, on peut traverser Paris tres vite.
b. Ily aun aéroport a Nantes.
c. Les Francais prennent le petit déjeuner en famille.
d. Beaucoup de restaurants n’acceptent plus de clients aprés 14h 30.
21. Complétez ce dialogue avec les questions :

T, ? Oui, Je pars en vacances.

b, ? Dans les Alpes.

Co e ? En aout.

do ? Avec Marie, Vanessa et Luc.

22. Complétez avec un adjectif possessif ou la forme « a + moi, toi, lui etc » :
Pierre montre une photo a un ami :

« Regarde cette photo, c’est ....... maison de campagne. La, ce sont .....enfants et ici, c’est ...... chien.
- Tu loues cette maison ou elleest .......... ?»
(8x2=16)
PART-C

Répondez a 6 questions suivantes :
23. Répondez :
a. Alexandre estvenu ? Non, il ..................
b. Tu as dansé avec Frangois ? Non, je ....................
c. Vous avez bien mangé ? Non, je ............c.evennnn.
d. Luc et Marie ont joué de la guitare ? Non, ....................
24. Mettez les verbes entre parenthéses a la forme qui convient :
- Tu (prendre) un croissant ?
- Non, merci. Je (faire) un régime. Et Marie aussi. Nous ne (manger) plus de patisseries et nous ne
(boire) plus de boissons sucrées.
25. Donner-leur des conseils. Utilisez les verbes indiqués :
- Demain, ils vont jouer un match de football.
Se coucher tot — bien manager — ne pas se fatiguer — se détendre.
26. Quelle est la morale de « La Cigale et La fourmi » ?
27. Décrivez le poeme « Noel » ?
28. Pourquoi le pocte est triste dans le poeme « Chanson d’autonome » ?
29. Que savez-vous du poéme « Le Pont Mirabeau » ?
30. Quelle est I’humeur du poéte dans le poéme « Soir d” Hiver » ?
31. Qui signifie-t-il, le poéme « Déjeuner du Matin » ?
(6x4=24)
PART-D
Répondez a 2 questions suivantes :
32. Présentez votre logement idéal.
33. Vous logez a I’hdtel Astérix, rue de Rivoli. Une amie doit venir vous voir. Envoyez un message a cette
amie pour expliquer comment aller jusqu’a votre hotel.
34. Vous avez changé de domicile. Envoyez un message a un(e) ami(e) et écrivez en quelque phrase :
- Laville ou le village
- Le quartier et la rue
- L’immeuble et les voisins
- L’appartement.
35. Vous allez déjeuner au restaurant « L’ Assiette » avec Un(e) ami(e). Rédigez ce dialogue.
(2x15=30)
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Language course VII (Additional Language III)
19UHN311.1: POETRY AND GRAMMAR
No of Credits: 4 No of hours: 5 Hrs/week

Aims of the Course / Objectives
To sensitize the student to the aesthetic aspects of literary appreciation and to introduce Hindi poetry. To
understand the grammar of Hindi.

Course Outcome
Understanding the role played by the poets of Bhakti cult in Literature and Society. Developing philosophy of
life inspiring by the vision of eminent modern Hindi poets. Develop approach of Hindi Grammar

Module 1
Poetry Collection (Detailed) — Kavya Sudha
Edited by Dr. V. Bhaskar
Javahar Pusthakalaya, Mathura
Poems to be studied

1. Kabeer Doha Ito5

Pada 1
2. Thulsidas Pada 3&5
3. Soordas Pada 1,3&4
4.  Nirjjar - Maidhilisharan Gupth
5. Prathibimb - Sumithranandan Panth
6. Kahde mem kya ab Dekkoom - Mahadevi Varma
7. Oh Megh - Mukthibodh
8. Kavitha ki bath - Agyeya
9. Machali - Sarveswar Dayal Saxena
10. Dhabba - Kedarnath Singh
11. Proxy—4 - Venugopal
12. Machiz - Sunitha Jain
Module 2

Long Poems (Non-Detailed)

Prescribed Text book — ‘Panchrang’ Edited by Dr. V.V. Viswam
Hindi Vidyapeth, Kerala

Poems to be studied

1. Vah phir jee Udhi - Nagarjun
2. Ek yathra ke Dauran - Kumvar Narayan
Module 3

Grammar- Vyavaharik Hindi Vyakaran: Anuvad tatha Rachana
By Dr H Parameswaran
Published by Radhakrishna Prakashan, Delhi
Topics to be studied
Varna, Ling, Vachan, Karak, Sangya, Sarvanam, Visheshan, Kriya, Kal
Book for General Reading

1. Hindi Kavya Ka Ithihas - Ramswaroop Chathurvedi
Lokbharati Prakashan

2. Kabir, Soor, Thulsi - Yogendra Pratap Singh
Lokbharati Prakashan

3.  Adhunik Hindi Kavitha - Viswanath Prasad Tivari
Lokbharati Prakashan

4.  Lambi Kavithayen
Vaicharik Sarokar - Dr. Bal dev Vanshi
Vani Prakashan
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5.

6.

7.

Nayi Kavitha
Samakaleen Hindi Kavitha

Hindi Vyakaran

Dr. Jugadish Gupt
Rajkamal Prakashan
Viswanath Prasad Tivari
Lokbharati Prakashan
Kamatha Prasad Guru
Vani Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM

Third Semester B.A/B.Sc Degree Examination
Language Course (Additional Language Ill) - HINDI

19UHN 311.1 Poetry and Grammar
(2019 Admission onwards)

Time : 3 Hrs. Max.Marks : 80
I. U I I e § Iy forlRau?

TARTATA & IIHR DI 872

—k

2. HIREH BT GHIOTH &1 BT M RT 5 ¢

3. o fHd FEd €7

4. fgadt g & uff=fe &3 &1 = faRag?

5. 'AlbrRIdd’ fhdd! Heldhie 8 7

6. "ER’ e BT IgIUT AT & ¢

7. UM BIIPG & Y fhdd! Frdic REBR Har ar?

8.  d JUFITTCT BT ST BBl GaAT?

9. ISR fhHDT ya-erhrey 8 2

10. ‘forar ford B €7 (10x1=10 marks)
II. %=l 3me ye=i & S} g vl A faRag?

11, govarad FaH 8 HEd & ° SAD Hal Pl FHEY ?

12. ‘g8 R S I3 wiaar &1 ufrore w1 272

13. ‘I’ Bide # AR S &1 {6 Fr4s) &1 9ol f6ar g7

14, =i {5y ®ed 27 ISP fdha- 4a 87

15. HIRSTH & AR Hed T Pl &0 FIT 87

16. Jordiard &) Faer HidRl $1 Wed THSY?

17, EAferT ol & 9gaa B 991 ST & 7

18. 3N 99’ HiAAT BT A< RIT T2

19. ‘P8 < H 97 39 o’ Piaar H Aferad HarE B [AeRgRT B aRe Sfg?
20. 373 §RT ARG ‘HiddT &f a1’ 1 82

21, W IR ©Ic H Gl DI TG TR HIJ DI FIT ol 8 2

22. AT arad fqRyor 3R uRHToTarEd faRver § &y o=k 87 (8x2=16 marks)
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III.
23.
24 .
25.
26.
27 .
28.
29.
30.
31.

Iv.
32.
33.
34.
35.

5=l B yeAl & S 120 vl | faRag?

R wfaar &1 At faRag?

"giifdd’ wfedr &1 wg qHeg?

HRE® [P HEd 82 BRE &b VSl Bl AIGTERT JHASMSY ?

GRETA Bl ' qrefellel gui’ IR Feh1el STfefy ?

TTeRAl-4 wfaar # Rfara aegeastta aefiiedr o) g6 Sifeg ?

forT aRaas & fram faRag?

GRET B Al gglel o1 aiR=rg Sy |

B ARSI & Picied IR bTel SIfTg?

Hrarel forRay |

STeh HE /AT A1El, e ©Y $y |

98 ¥ d UTaRT, VT o7 39 | | (6x4=24 marks)
for=gl @Y weHl & IR 250 wrea § forRag?

"]’ DI BT Foih DITTY ?

"UH ATAT & SR HiAdT BT AR g IAd! [ARIydmsii i garer Siferg?
a5 Bed &2 STP AT BT AISTEx0 THSMU ?

T o B B2 BTl & WGl DI AIGTEX0T FHSSTY ? (2x15=30 marks)
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Time : 3 Hrs. Max.Marks :

10.

II.

11.

12.

13.

14.

15.

16.

17.

FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
Third Semester BA Degree Examination

CBCSS Malayalam (Aditional Language - 1)
19UML311.1 g@eenmiaolmjo

Section A
30) AAHIGRI/ QG OMICLI) DOMANDY]M)M. 1 MIABs Arl™mo
MB2IClM0 BRYSEILNVEE) af.BRHYA.00ROIRAUABM 0aila] QILIEIFOMERD?
02MOZONOM DalLENIGMONIIG?
“@RUBILENOH® Badlaflee)ead?” EYOOBN)012J06M alOWYANG)?
@REIREMOM VDI MMBODNOG @YY 2210I80ilAIBOTH M CAD) ?
26M1(IQIB U0} TMBo BRYDIOS B> @NWIEM?
MISHOBIBLI aledINVAWIBUB aBO®EL00?

b

‘MEBOINRIOMO’ 2a0IRBOIOMOMINL! aG® ~lBQYOWIT3 D8BO6M?
MB2IBIMOOD DEIVWOSOTINLI Y00B»)MMBo af)M Allcuoatla{laj®od?
al@M EIQ21(MBA MIVWO}OS MB2IBI® QUIYIRIOMGAD)?
BLaHEMMOZOMIM @RYWIOROW &Y TNEYD? (1X10=10)
Section B
@A OGS $HaNWIN® aGA@&B]LNo 8 C21I33OMIN YTMANAY) D). 2 MIBAS Al®o.
“eDD @YUOR0 AOINE VDA(AIWIMO; BHEYO MSIBNAVIM); HOVIHAGINI?” TVMBAROAI) ?
“©2100g1Glo MO0 |AW00; §210)0d6 I:HEBISIS-
EOIN1S)aM) B R0;

a)2LIBGAINeE! AGMILEDO al)CAMIV®IG3

80

OD]B60m @O0}MY0” - @RYOHOBHN)G12JO6NM) D(ald000 AlOWIM®? Qflud

316 @166 .

“am) @A12IO®AIBHH) TV)alloo (AIW@Mo HHIENB0 TVIRMAVONANEENE TVIRIBAIVS] AIeyIM)”

aTVMBAERo af) )@ BRYUWo AiluoBTH:B1He) .
“038q10)0210alB10 ©aI)E® aldG1G3-

audqjailldlmo @Halele” - EEROM alOWOIM BHOVMEORD)?
“emdmm 6MAB2]d8)o 22 MVanelomM]” - M6EBOM 2llaRlendm B&00MeOR?
“@0y06cwodom) paglalndeomalolaalel
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18.

19.

20.

21.

22.

III.
23.
24.

25.

26.
27.

28.

29.

30.

31

32.

33.

34.

35.

0060 3HI66MBPI0 AUITVENDMNCAlIHEI” - @RYUOWO QIYHDMDIHE)d:.

“6Da%S (10 MAGIMOLNBAUOAQITLO

H03iS0!@)GRIDANILINBHHHI0)OAEHANLI” D AIGIS:SIOS TVOCNDIOATN?

“aBQaIN®) @1ClOG:03:05)0m Gald-

ceigano O®E2aElO@®M AMo” - BRHOIOS AUIBHHUB? HIVEMEAT)?

“aleaooe ¢a adaAB006Mo; @RGIGRIOOMEN6Mo” MEBHM allaBlHHOM B006MEORT)?

“2)00@1MOW] MLon @ a1am)

26Q00) Ho0yancam)aflel” - aumadeo alltBEEIBN)H.

“8u00lMOAHMMMo HOWLICOD - TVBAREAD)? (8%2=16)
Section C

SN0 al)0OMIA HANWIO® agom@IL0 @R C21933OMIM DOMOHNYIM) . 4 MIBAs AIl@o

HOUDYalM B)aHIADM) MTIHH)MMN MVEBUODIOM ERBMOMEIEBBUY af)OMMIOEH? AlUDBRIEN)H.

$081300V MVYAtIS]HBOW EPMIVVO (aflWoQIBRIBHY YDOB)TMBo MISGHOMIENBS MLNIMEAAD) ?

NSO @RYUVAADIE3 MMM WO WIE)BAMUIUT (I N H6))6NBOB) AN E0QID0QEBBUD 2)®amE00?
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Core Course - 11
19UCH341: Inorganic Chemistry- IT

(Lecture-Tutorial-Lab: 3-0-2 hours per week; eighteen 5-day weeks per semester. Contact hours per
semester: 56 hrs lecture and 36 hrs related lab instruction.)

No. of credits: 3 No. of instructional hours per week: 3

Total hours: 54

Course outcome

COl: To provide a thorough knowledge of inorganic Chemistry

CO2: To impart detailed knowledge in chemical bonding

CO3: To provide the students the fundamental knowledge of the nanomaterials
CO4: To inculcate knowledge about the various applications of nuclear chemistry
CO5: To study the compounds of non-transition elememts

Course out line

Module-1 Chemical Bonding —I 9hrs
Concept of resonance, formal charges. VSEPR theory and its applications — structure of molecules with bond
pairs only, molecules with both bond pairs and lone pairs . —Valence bond theory-Conditions for overlapping-
Types of overlapping (positive, negative and Zero overlapping), - hybridization — methane, ethylene, benzene,
acetylene,allenes, sp*d and sp*d*— Limitations of VBT

MO theory, LCAO, homonuclear diatomic molecules- C,, B,, N,, O, and ions like O, - heteronuclear diatomic
molecules (HF, NO, and CO) — Bond order — comparison of VB and MO theories

Module Il : Chemical Bonding —I1 9hrs
Ionic bond-ionic lattice energy of ionic compounds- Bond-Lande equation, BornHaber cycle, alvation energy
and solubility of ionic solids-covalent character of ionic bond, Fajan’s rules

Polarity of Covalent bond- dipole moment- percentage ionic character- dipole moment and molecular structure
Metallic bonding- free energy theory, VB theory and band theory (Qualitative treatment only)-Secondary
forces — hydrogen bond, inter and intramolecular hydrogen bond, intermolecular interaction —ion —dipole van
der Waals forces such as dispersion forces, dipole-dipole, ion-induced dipole, dipoleinduced dipole

Module III Compounds of non-transition elements 1 (9 hrs)
Manufacture and uses of the following Glass — different types of glasses, Silicates, Zeolites and Silicones. Borax
— boron hydrides, boron nitrides, borazole and carboranes. Oxides and oxyacids of phosphorus. Refractory
carbides, nitrides, salt-like carbides, borides, and silicides.

Module 1V Compounds of non-transition elements I1 (9 hrys)
Oxides and oxyacids of halogens (structure only) — Inter halogen compounds and pseudo halogens — Compounds
of noble gases (Xenon and Radon)— Uses of noble gases.

Inorganic polymers Phosphorus, boron and silicon based polymers — Structure and industrial applications.

Module V: Nuclear Chemistry (9hrs)
Natural radioactivity, modes of decay, decay constant(Derivation not expected), half life, average life,
Disintegration series. Geiger —Nuttal rule, artificial transmutation and artificial radioactivity- nuclear stability,
n/p ratio, packing fraction, mass defect and binding energy, Nuclear models —Shell model and liquid drop
model. Nuclear fission-atom bomb and nuclear fusion-hydrogen bomb-applications of radioactivity- *C
dating, rock dating neutron activation analysis and isotope as tracers. Study of reaction mechanism (ester
hydrolysis)-application of radioactive isotopes in medicine — Radio diagnosis and radiotherapy. (Including
numerical problems)

Module VI : Chemistry of Nanomaterials (9hrs)
Evolution of Nanoscience — Historical aspects- Preparations containing nano gold in traditional medicine.
Lycurgus cup- Faraday’s divided metal etc. Nanosystems in nature. Preparation of nanoparticles: Top-
down approaches and Bottom to top approach Sol-gel synthesis, Colloidal precipitation, Co—precipitation,
Combustion technique, Sonochemistry, Hydrothermal technique, High energy ball milling etc. Carbon
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nanotubes and fullerenes. Properties of nanoparticles: optical, magnetic, mechanical, thermal and catalytic
properties with examples.

Reference:

1. “Basic Inorganic Chemistry” ; F. A. Cotton, G. Wilkinson and P. L. Gaus, Willey, 1994.

2. “Concise Inorganic Chemistry” : J. D. Lee, Blackwell Science Ltd, 1996.

3. “Theoretical Inorganic Chemistry” : M. C. Day and Selbin, Literary Licensing, LLC, 2012.

4. “Inorganic Chemistry- Principles and Structure and Reactivity” : J. E. Huheey, Pearson, 2010.

5. “Inorganic Chemistry” : Shriver and Atkins, Oxford University Press, 2010.

6. “Coordination Chemistry” : Basolo and Johnson, Science Reviews, 1986.

7. “Coordination Chemistry” : S. F. A. Kettle, Thomson Nelson & Sons Ltd, 1969.

8. Essentials of Nuclear Chemistry : H S Arniker, New Age International Pvt. Ltd., 2010.

9. Puri, Sharma and Kalia “Inorganic Chemistry”, Vishal, 2017.

10. Madan “Modern Inorganic Chemistry” S. Chand, 1987.

11. T.F.Gieryn, Cultural boundaries of science Univ. Chicago Press 1999.

12. S. Glasstone, Source Book on Atomic Energy, 3" Edition, East-West Press Pvt. Ltd., New Delhi, 1967.
13. The Golem : What everyone should know about science. H.Collins and T.Pinch. Cambridge Univ Press

1993
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MODEL QUESTION PAPER
19UCH341: INORGANIC CHEMISTRY 11
Time: Three Hours Maximum Marks: 80

SECTION A
(Answer all questions. Each question carries 1 mark)
What is the bond order of O,".
What is fullerenes?
What are nano sensors?
Name the hydrogen bonding in salicylaldehyde.
What is inorganic benzene?
Write an example for inter halogen compound.
Example for phosphorus based polymer.
Name a naturally occurring radioactive element.
Write an example of carboranes?
0. What is zeolite.

200NNk W=

SECTION B
(Answer any 8 questions. Each question carries 2 Marks)
11. Compare the properties of Borazole with benzene
12. Explain the method of preparation of gold nano particles
13. Applications of nano particles in medicine and electronics
14. Write a note on Fajans rule
15. Calculate the bond order of N,, B,, C, and O,
16. What are the limitations of VBT?
17. Explain the structure of diborane
18. What is lattice energy?
19. State Geiger —Nuttal rule.
20. What are carboranes ?
21. Write a note on Born-Haber cycle
22. What is nuclear fission ?
SECTION C
(Answer any 6 questions. Each question carries 4 Marks)
23. Draw the MO diagram for NO and C, molecule
24. Give a comparative account of VB and MO theories using relevant examples.
25. What is meant by dipole moment? How it is helpful in explaining the structure of molecules.
26. Write a note on the preparation of nano particles using sol-gel method.
27. Explain the optical, magnetic, thermal and catalytic properties of nanoparticles with examples.
28. Write the alvationion and structures of Xenon compounds.
29. Explain artificial transmutation with example.
30. Explain mass defect.
31. Write a note on the manufacture of glasses.
SECTION D
(Answer any 2 questions. Each question carries 15 Marks)
32. (a) Explain VSEPR theory with example (5 marks)
(b) Write a note on alvation energy and solubility of ionic solids (5 marks)
(c) Write a note on secondary bond forces (5 marks)
33. (a) Explain the optical, magnetic, thermal and catalytic properties of nanoparticles with examples
(b) Write a note on radio carbon dating.
34. (a) Write a note on the manufacture of glass.
(b) Explain the preparation and bonding of noble gases.
35. (a) Write a note on carbon nanotubes and fullerenes
(b) Explain inorganic polymers
(c) Write a note on band theory
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Complementary Course V
19UMMB331.2: Linear Algebra, Probablity Theory & Numerical Methods

No. of Credits: 4 Instructional hours per week:5

Aim:
To enable students to acquire knowledge on basic linear algebra, probability theory and numerical methods.

Course outcome:
Students will be able to understand operations on matrices and apply diffrent methods to solve equation and
grasp the various concepts related to statistical distribution.

Module 1 : Basic Linear Algebra (24 Hours)
Matrices and row reduction, Determinants, Cramer’s rule for solving system of equations, vectors, lines
and planes, linear combinations, linear functions, linear operators, linear dependence and independence,
special matrices like Hermitian matrices and formulas, linear vector spaces, eigen values and eigen vectors,
diagonalizing matrices.

Chapter 3 (sections 1 to 11) of text [2]

More exercises related to the topics in this module can be found in chapter 7 and 8 of reference [3], which is
not to be included in ESE.

Module 2 : Probability and Statistics (36 Hours)
Basics, Sample Space, Probability Theorems, Methods of Counting Random Variables, Continuous
Distributions, Binomial Distribution, The Poisson Distribution

Chapter 15, sections 15.1 to15.7, 15.9 of text [2]

More exercises related to the topics in this module can be found in chapter 23 of reference [2], which is not
to be included in ESE.

Module 3 : Numerical Methods (30 Hours)
Algebraic and transcendental equations (Rearrangement of the equation; linear interpolation; binary chopping;
Newton-Raphson method)

Simultaneous linear equations (Gaussian elimination; Gauss-Seidel iteration; tridiagonal matrices) Numerical
integration (Trapezium rule; Simpsons rule; Gaussian integration; Monte Carlo methods), Differential
equations (Difference equations; Taylor series solutions.

Chapter 27 (sections 27.1,27.3,27.4, 27.6 (exclude 27.6.3, 27.6.4 and 27.6.5) of text [1] .

More exercises related to the topics in this module can be found in reference [4], which is not to be included
in ESE.

Note: In all modules, proofs of theorems are to be omitted

Texts

Text 1 : K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition,
Cambridge University Press

Text 2 : Mary L Boas. Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley

References

Ref. 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons

Ref. 2 : George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition,
Academic Press

Ref. 3 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India

Ref. 4 : Richard L Burden, J Douglas Faires. Numerical Analysis, 9th Edition, Cengate Learning
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Fatima Mata National College Kollam,Autonomous

Semester III B.Sc. Degree Model Question Paper
First Degree Programme in Chemistry
Complementary Course in Mathematics
MM 1331.2 Linear Algebra, Probability Theory & Numerical Methods

Time:3hours Max. Marks:80

Section A

Answer all questions .Each question carries 1mark.

What are the elementary row operations?
What is the rank of a matrix?

Is square root a linear operator?

What is a Hermitian matrix?

Define sample space.

A coin is tossed three times. What is the probability of atleast two tails
in succession?

State Baye’s formula.

Give one example of a transcendental equation.
What is the Newton Raphson iteration formula?
() What is a tri-diagonal matrix?

Uk Wb

2 ©

Section B

Answer any 8 questions. Each question carries 2 marks.
0 a -b
-a 0 c
b - 0
12. Find the equation of a plane through the three given points (0,0,0),
(1,2,5) and (2,-1,0).

13. Solve the set of equations

11. Evaluate

x+3y=3
—2y=5

14. Find therankof [-2 2 -1 0].

4 -4 5 6
15. Find the angle between the vectorsA = 3i + 6j + 9k and B = —2i+ 3j + k.
16.Find a vector perpendicular to bothi — 3j + 2k and 5i — j — 4k.
17.Show that the functions 1, x, sin x are linearly independent.
18.A three digit number is selected at random. What is the probability that

all three digits are the same?

19.Find the coefficient of x8 in the binomial expansion of (1 + x)°.
20.There are 10 chairs in a row and 8 people to be seated . In how many

ways can this be done.

1—123]
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21.You have taken a test and a report given your z-score as 1.14. What
percentage of your peers scored higher than u?
22.Use an iteration procedure to find the roots of the equation 40x = exp x
to four significant figures.
Section C

Answer any 6 questions. Each question carries 4 marks

1 1 2
23.Find the rank of the matrix (2 4 6) .
3 2 5
24.Find the distance between the linesr =i — 2j + (i — k)t,r = 2j — k + (j — i)t.
25.Show that P(4 + B + C) = P(A) + P(B) + P(C) — P(AB) — P(AC) — P(BC) + P(ABC) .
26.A club consists of 50 members . In how many ways can a president, vice-
president,secretaryand treasurer be chosen?In how many ways can a
committee of 4 members be chosen?
27.Find the probability of exactly 52 heads in 100 tosses of a coin using the
binomial distribution and using the normal approximation.
28.Find the number r such that the area under the normal distribution

curve y=f(x) from u — r to u + r is equal to ; .
29.Find the root of f(x) = x5 — 2x? — 3 = 0 using Newton Raphson method.
Section D

Answer any 2 questions. Each question carries 15 marks

30.Use trapezium rule with h=0.5 to evaluate I = foz(x2 —3x+4)dx

3
31.Find the numerical solution of% = 2y2,y(0) = 1 for x=0.1t0 0.5 in

steps of 0.1.
2 3—1i

3+i -1 ) by a unitary similarity

32.a) Diagonalize the matrix (

transformations.
1 3)

b) find the eigen values and eigen vectors of (2 >

33.a) Find y, var(x), o, of the given data

X 01 2 3
1 3 3 1
i) 55 5 3
b) Find the probability P(45,55) of between 45 and 55 heads in 100
tosses of a coin, ie 45< x < 55.
x1+6x2—4'x3 =8
34. Solve the simultaneous equations 3x; — 20x; + x3 =12
—X1 + 3x2 + SX3 =3

35.Using a 3 point formula in each case, evaluate the integral I = fol Tlxz

dx
i)using the trapezium rule(ii) using Simpson’s rule.

(iii) using Gaussian integration.Also evaluate the integral analytically
and compare the results.
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Complementary Course VI
19UPH331.2: Optics, Magnetism and Electricity

No.of credits: 3 Instructional hours per week: 5 (54 hours)

Course Outcome

The course provides an introduction to electricity, magnetism, optics: Electric charge and electric fields,

current and resistance, magnetic fields, the properties of light, optical instruments etc.

* Understand and analyze interference between waves

* Understand the phenomenon of diffraction and types of diffraction

* Understand the phenomenon of polarization of light and its changes upon reflection and transmission

* Understand the principle and operation of lasers and basics of light propagation through optical fibers

* Understand the types of magnetic materials and their properties

* Understand and analyze the emf induced in various ac circuits including inductor, capacitor, resistor, their
combinations etc.

Unit I (34 hours)

Interference (11 hours)

Analytical treatment of interference-theory of interference fringes and bandwidth , . Fizeau fringes and
Haidinger fringes, Interference in thin films-reflected system-colour of thin films-fringes of equal inclination
and equal thickness. Newton’s rings-reflected system- Theory —diameters of dark and bright rings-experiment
to determine the wavelength of monochromatic light

Diffraction (11 hours)

Phenomenon of diffraction-classification- Fresnel and Fraunhofer. Fresnel’s theory of approximate rectilinear
propagation of light-Fraunhofer diffraction at a single slit, two slits and N slits. Plane transmission grating-
determination of wavelength

Polarisation (6 hours)
plane polarized light-polarization by reflection-Brewster’s law-double refraction- propagation of light in uni-
axial crystals-positive and negative crystals-half wave plate plate and quarter wave plate (qualitative)

Laser and Fibre Optics (6 hours)
Principle of operation of laser-population inversion-optical pumping-ruby laser applications of lasers Light
propagation in optical fibres-step index fibre-graded index fibre-applications

Unit II (20 hours)

Magnetism (10 hours)

Magnetic properties of matter-definition and relation between magnetic vectors B, H and M. Magnetic
susceptibility = and  permeability.Magnetic  properties-diamagnetism,paramagnetism-ferromagnetism-
antiferromagnetism.Electron theory of magnetism-explanation of ferromagnetism- Domains, Domain theory
of ferromagnetism

Electricity (10 hours)

EMF induced in a coil rotating in a magnetic field-peak, mean, rms and effective values of A.C. Ac circuits-
AC through RC, LC, LR and LCR series circuits-resonance-sharpness of resonance-power factor and choke
coil-transformers.

References

1. A text book of optics — Brijlal & Subramaniam

2. Electricity and Magnetism — R.Murugeshan, S.Chand & Co Ltd.
3. Atext book of B.Sc subsidiary Physics — P.Vivekanandan .
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MODEL QUESTION PAPER
19UPH331.2: Optics, Magnetism and Electricity
Time:3 hours Max.Mark :80

PartA
Answer all the questions. Each question carries one mark.(10x1=10marks)

1. Give any two examples for a diamagnetic material.

2. Write down the expression for relative permeability in terms of magnetic susceptibility.

When a material is suspended freely in a magnetic field, how will it align in that field if it is

(a) diamagnetic material and (b) paramagnetic material?

If the path difference between two waves is “asin®”, find the phase difference between them.

What is meant by form factor of ac circuit?

State the principle of super position of the waves?

Give the acronym for laser

What is meant by Meta stable state?

Name the principle behind the optical fibers.

0. Give the expression for root mean square value of current

Part B
Answer any eight questions. Each question carries two marks ( 8x 2=16marks)

11. Distinguish between Fresnel’s and Fraunhofer diffraction.

12. What are the difference between interference and diffraction?

13. What are domains?

14. What is meant by absent spectra in a double slit diffraction pattern?

15. Explain the colour of thin film.

16. Derive the expression for mean value of an ac circuit

17. Write a note on magnetic vectors.

18. What are positive and negative crystals?

19. Define root mean square value of current and voltage

20. Derive the expression for current in an ac circuit containing pure resistance only

21. Give a note on graded index fiber

22. Give the phase diagram of current and voltage in ac circuit containing pure inductance only

Part C
Answer any six questions. Each question carries 4 marks (6x4=24marks)

23. Aslit of width “a” is illuminated by white light. For what value of “a” does the first and second minima for red
light of wavelength 650nm fall at angle of diffraction 8 =30°.

24. A plane wave front of light of wavelength 500nm falls on an aperture and the diffraction pattern is observed in an
eye piece at a distance of 1m from the aperture. Find the radius of the 100" half period element and the area of a
half period zone.

25. An iron rod 0.2m long, 10mm in diameter and relative permeability 1000 is placed inside a long solenoid wound
with 300 turns/ meter. If a current of 0.5A is passed through the solenoid, find the magnetic moment of the rod.

26. The core of light pipe made by glass fibre is of refractive index 1.68.The outer covering is made of material of
refractive index 1.44.What is the range of angles of incident rays with axis of the pipe for which total internal
reflection inside the pipe takes places

27. In a Newton’s rings arrangement the diameters of the 4™ and 12" dark rings are 4mm and 7mm respectively .Find
the diameter of the 20™ dark ring.

28. Explain the principle of laser.

29. Derive the expression for emf induced in the coil rotating in magnetic field only.

30. Derive the expression for the rms value of current

31. a)The peak voltage of an ac is 300 V. What is the rms voltage b) the rms value of the current in an ac circuit 10 A.
What is the peak current?

e

PartD
Answer any two questions. Each question carries 15Smarks (2x 15=30marks)

32. Describe the phenomenon observed in the Fraunhofer diffraction due to a single slit with a neat diagram. Draw the
graph to show the variation of intensity with distance from the central maximum. Also find the width of the central
maximum.

33. Distinguish between diamagnetic, paramagnetic and ferromagnetic materials.

34. Explain the working of a step index fiber and explain the terms acceptance angle and numerical aperture.

35. Derive the expression for the voltage and current of an ac circuit with inductance and resistance in series and also

give the phase diagram for this circuit
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Semester - IV
Language Course VIII
19UEN411.1: READINGS IN LITERATURE II
No of Credits:4 No of hours: 90 (5 per week)

COURSE OUTCOME

On completion of the course, the students should be able to:

Understand and appreciate literary discourse.

Look at the best pieces of writings in English critically.

Analyze literature as a cultural and interactive phenomenon.

Learn the English language through literature

Understand the aesthetic, cultural and social aspects of global literature.
Analyze and appreciate literary texts in the global context.

Learn structures of the English language through the text.

Nk W=

Module 1: Poetry
Module 2: One-Act Play
Module 3: Prose
Module 4: Fiction

COURSE MATERIAL

Module 1: Poetry

1. William Shakespeare : Sonnet 30

2. John Keats : Ode to a Nightingale

3. Robert Frost : Mending Wall

4. David Malouf : The Bicycle

5. Maya Angelou : Poor Girl

6. Gabriel Okara : Once Upon a Time
Module 2: One-Act Play

1. Anton Chekhov : The Marriage Proposal
Module 3: Prose

1. E. V. Lucas : Bores

2. Jawaharlal Nehru : A Glory has Departed
3. Bertrand Russell : How to Escape from Intellectual Rubbish

Module 4: Fiction — Short stories
1. Charles Lamb and Mary Lamb : Tales from Shakespeare - King Lear
2. Charles Lamb and Mary Lamb  : Tales from Shakespeare — Merchant of Venice

3. O. Henry : Retrieved Information
4. A.J. Cronin : Two Gentlemen of Verona
Core Text:

Sadasivan, Leela. Perspectives in Literature. Foundation Books 2015

Further Reading

1. Abrams, M.H. A Glossary of Literary Terms (Rev. ed.)

2. Hobsbaum, Philip. Metre, Rhythm and Verse Form: The New Critical Idiom. Indian Reprint. Routledge,
2007.

3. Prasad, Birjadish. A Background to the Study of English Literature. Macmillan, 2012.

4. Wainwright, Jeffrey. Poetry: The Basics. Indian Reprint. Routledge, 2009.

5. Hudson, W.H. An Introduction to the Study of English Literature. Maple Press. 2012.
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MODEL QUESTION PAPER
19UUEN411.1: Readings in Literature II

Time: Three hours Maximum Marks: 80

_‘\OS”.\‘.O\.U‘:“P’!\)._‘
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Section-A
Answer all the questions, each in a word or a sentence. Each question carries 1 mark.
Who is Lancelot Gobbo?
Who is the illegitimate son of the Earl of Gloucester?
Who does Nehru refer to in “We have failed to protect?
Why does Keats wish for a “draught of vintage”?
A foundation stone of a bore is
What is the attitude of the poet towards the blcycle‘?
What was the reason for the tourist’s interest in the two boys?
Why was Jimmy Valentine imprisoned?
What happens after Natalia accepts the marriage proposal?
What does the poet mean by the terms “unlearn” and “relearn”?

(10 x 1 =10 marks)
Section-B

Answer any eight questions, each in a short paragraph not exceeding 50 words. Each question carries 2 marks.

I1.
12.

13

15

18

21

23.
24.
25.
26.
27.
28.
29.
30.

31.

32.

33

35

What was the contract that Shylock made Antonio sign before giving him the loan?
Write a brief note on the storm scene in ‘King Lear’.

. What is the greatest asset of a Bore?
14.

How did the brothers help to defeat the German army in ‘“Two Gentlemen of Verona’?

. What is the “gap” that the poet refers to in ‘Mending Wall’?
16.
17.

What is Ivan’s outlook towards lottery and luck?
What is the mistake that Aristotle made according to Russell?

. Why does the poet say that his “grievances” are foregone?
19.
20.

Do you think nostalgia is the predominant theme in the poem, “Once Upon a Time”?
Who is Mid-May’s eldest child?

. What is the divine quality that Gandhi possessed?
22.

Why did Lomov visit his neighbour?
(8 x 2 =16 marks)
Section-C
Answer any six questions in about 100 words. Each question carries 4 marks.
Describe the first meeting between Lomov and Natalia?
Comment on the role of the Fool in ‘King Lear’.
How does the story of ‘The Two Gentlemen of Verona’ give promise of greater hope for human society?
Nehru feels Gandhi does not need any monument in bronze. Why?
What are the two ways of avoiding fear in ‘How to Escape from Intellectual Rubbish’?
What are the two opposing ideas of the two neighbours?
Comment on the phrase ‘Once Upon a Time’ as the title and the opening line of the poem.
Do you think money exercises power and has an adverse effect on personal relationships in ‘The Lottery
Ticket’?
Trace the elements of a farce in ‘The Marriage Proposal’?
(6 x4 = 24 marks)
Section-D
Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
How does Maya Angelou treat the themes of love and deception in ‘Poor Girl’?

. Discuss how the theme of ingratitude is treated in the play, ‘King Lear’.
34.

What are the ways suggested by Russell to escape from “intellectual rubbish”.

. In ‘The Proposal’ by Anton Chekhov, what idea does each of the characters represent?

(15 x 2 = 30 marks)
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Language course IX (Additional Language IV)
19UFR411.1: CULTURE & CIVILIZATION
No of Credits: 4 No of hours: 5 Hrs/week

COURSE OBJECTIVES:
1. To acquaint the students with French culture and civilization.
2. To comprehend, compare and understand better the civilization of one’s native place.

COURSE OUTCOMES:
The students would be able to comprehend French culture and civilization and thereby be able to compare and
grasp better the civilization of one’s native place.

SYLLABUS:
NAME OF TEXT : ECHO-A1 méthode de francais
Authors: J. Girardet & J. Pecheur
Publisher: CLE INTERNATIONALE
* Lecon- 9 : Souvenez-vous ! (Pages : 86 -93)
* Lecon—10: On s’appelle ? (Pages : 94 — 101)
* Lecon—11: Un bon conseil ! (Pages : 102 — 109)
e The following topics on Kerala culture with special emphasis on festivals, tourist centres, cuisine and
cities are to be asked as short essays and long essays.
» L’Onam — la féte unique du Kerala
» Le Vishou,
» Une ville touristique favori du Kerala
» Le Kerala — Le Pays du Dieu
» L’importance touristique du Kerala
» Un écrivain célebre du Kerala
» Un plat traditionnel du Kerala

Reference books :

1. Connexions — Niveau 1 By Régine Mérieux and Yves Loiseau
2. Le Nouveau Sans Frontiéres Vol I by Philippe Dominique

3. Panorama Vol I by Jacky Girardet
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MODEL QUESTION PAPER
19UFR411.1: CULTURE & CIVILIZATION
TIME: 3HRS MAX MARKS: 80
PART-A
Répondez a toutes questions suivantes:
1. Qui est le fils de votre pere ?
2. Vous avez un ordinateur ?
3. Qu’est-ce que vous faites pour rester en contact avec vos amis ?
4. Nommez deux parties du corps ?
5. Quel numéro fait-on pour appeler les pompiers en France ?
6. Que faites-vous si vous avez perdu votre carte bancaire en France ?
7. Nommez un film frangais que vous avez regardé ?
8. Pourquoi utilisez-vous ’internet ?
9. Jusqu’a quand peut-on dire « Bonjour » en France ?
10. En France, qu’est-ce que vous devez faire quand on vous fait un cadeau ?
(10x1=10)
PART-B
Répondez a 8 questions suivantes :
11. Complétez en utilisant un pronom complément direct :
Leo : J’ai rencontré une fille sympa. Je ..... aime bien.
Marco: Tu ...... vois souvent ?
Leo:OujlJe...... appelle.
12. Remplacez les mots soulignés par un pronom complément direct ou indirect :
- Tu connais la nouvelle ? Clémentine a quitté Antoine !
- Elle a quitté Antoine quand ?
- Il'y aunmois. Elle a écrit une lettre a Antoine. Elle a dit a Antoine qu’elle allait vivre a Toulouse.
- Etles enfants ?
- Elle a emmené les enfants.
13. Mettez les verbes entre parentheses a I’imparfait :
« A Paris. J’(avoir) une chambre dans le Quartier Latin. J’(étudier) a I’Ecole de médecine. C’(étre)
une belle époque. Le soir, nous (danser) a la Huchette.
14. Mettez les verbes suivants a I’imparfait :
a. Connaitre : Elle ..........
b. Lire:Je..........
c. C. habiter : Nous ........
d. Regarder: Vous .........
15. Répondez :
a. Vous jouez encore au football ?
b. Vous lisez encore des bandes dessinées ?
16. Vous étes en vacances en France. Que faites-vous dans les situations suivantes :
a. Dans la rue, une voiture brule.
b. Vous avez perdu votre carte bancaire.
17. Faites des phrases avec « Souvent » et « Quelquefois » :
18. Transformez les mots ci-dessous aux mots de la répétition :

a. Faire

b. Lire

c. Prendre
d. Dire

19. Donnez deux raisons pour lesquels vous utilisez 1’ordinateur.
20. Rédigez un court message pour votre répondeur.
21. Peut-on vivre sans le téléphone portable ? Exprimez votre avis.
22. Ecrivez deux phrases pour présenter des actions que vous avez déja faites :
Ex : J’ai déja mangé des escargots ! (8x2=16)
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PART-C

Répondez a 6 questions suivantes :

23.

24.
Ex:

25.

26.

27.
28.
29.
30.
31.

Mettez le récit suivant au passé. Utilisez le passé composé et I’imparfait :
« Nous allons au bord de la mer pour le week-end. Il fait chaud. Il y a beaucoup de monde. Je prends
un bain. Puis, avec mon frére, nous faisons du surf. Le soir, nous sommes fatigues. »
Répondez en utilisant un pronom :
Vous apprenez bien le vocabulaire ? = Oui, je I’apprends.
a. Vous faites les exercices ? 2 Oui, Je ..............
b. Vous regardez la chaine frangaise TV5 ? 2 Oui, Je ...............
c. Vous regardez les films ? 2 Oui,Je .....................
d. Vous comprenez les acteurs ? = Non, Je ................
Rapportez le dialogue :
Ex : Lisa dit a Paul qu’elle a envie de sortir...
Lisa : J’ai envie de sortir.
Paul : Ou tu veux aller ?
Lisa : Je voudrais aller danser. Tu veux venir ?
Paul : Je suis fatigué.
Lisa : Je ne veux pas sortir seule.
Paul : Appelle Marie.
Dites ce qu’ils sont en train de faire, ce qu’ils viennent de faire, ce qu’ils vont faire :
a. Paul part en vacances (arriver a la gare, monter dans le train, chercher sa place).
b. Marie va faire une course (sortir, acheter du pain, rentrer dans cinq minutes).
Présentez votre voisin.
Rédigez en quatre phrases les souvenirs de votre premier livre.
Présentez un écrivain du Kerala que vous connaissez.
Présentez le film dernier que vous avez regardé.
Une amie vous a prété un livre il y a six mois. Elle vous le demande. Vous lui renvoyez ce livre avec
un petit mot. Exprimez vos excuses, vos remerciements, votre plaisir d’avoir lu ce livre.
(6x4=24)
PART-D

Répondez a 2 questions suivantes :

32.
33.
34.
35.

Faites un arbre généalogique de votre famille. Alors, présentez votre famille.

Pourquoi le Kerala est appelé comme « Le Pays du Dieu » ?

Décrivez une féte unique du Kerala.

Vous décidez de quitter votre travail ou d’arréter vos études. Vous avez d’autres projets. Vous

rencontrez un(e) ami(e) et vous parlez de ces projets.
(2x15=30)
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Language course IX (Additional Language IV)
19UHN411.1: DRAMA, TRANSLATION & COMMUNICATIVE HINDI
No of Credits: 4 No of hours: 5 Hrs/week

Aims of the Course / Objectives

To appreciate and analyze the dramatic elements in literature. To understand the distinct features of Hindi
Drama. To understand the process of translation and the qualities of a translator. To familiarize official
correspondence in Hindi. Learn Hindi for effective communication. To familiarize the technical terms used
in offices.

Course Outcome

Understanding the Drama ‘Nepatya Rag’ written by Mira Kaanth in context of struggle for independence of
women in patriarchal society. Students got scope to gain knowledge about the forms of exploitation faced by
women in feudalistic system. To develop communication skills in Hindi. Get jobs for their livelihood.

Module 1

Drama

Prescribed textbook — ‘Nepathya Rag’ by Mira Kaanth
Published by Bharatheey Gyanpeeth, New Delhi

Module 2

Translation

Textbook — ‘Anuvad evam Vyavaharik patra vyavahar’
By Prof. Vanaja K. V
Published by Govind Prakashan Mathura
(Passages 1 to 8 should be studied.)

Module 3
Communicative Hindi
Patravyavahar
Text: ‘Anuvad evam Vyavaharik patra vyavahar’ By Prof. Vanaja K. V
Published by — Govind Prakashan, Mathura
(Invitation letter, Leave letter, Letter to (Father, Son, Friend), Application letter for employment, Letters
regarding orders, Letters of enquiry and Letters of complaint).
Technical Terminology
Prescribed Textbook — Anuvad Evam Vyavaharik Patra Vyavahar
Prof, Vanaja K V
Published by — Govind Prakashan, Mathura

Varthalap
Text: ‘Bolchal ki Hindi’
By Dr Susheela Gupt

Published by Lok Bharati Prakashan
(Chapters 2 to 16 should be studied)

Books to General Reading

1. Samakaleen Hindi Natak aur Rangmanch
Dr. Narendra Mohan
Vani Prakashan

2. Hindi Natak - Dr. Bachan Singh
Radhakrishna Prakashan

3. Sattothar Hindi Natak - Dr. K.V. Naryana Kurup
Lokbharati Prakashan

4. Anuvad Sidhanth aur Prayog — Dr. G. Gopinathan
Lokbharati Prakashan

5. Patravyavahar Nirdeshika - Bholanath Thivari

Vani Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM

Fourth Semester B.A/B.Sc Degree Examination
Language Course (Additional Language 1V) - HINDI

19UHN 411.1 Drama, Translation and Communicative Hindi
(2019 Admission onwards)

Time : 3 Hrs. Max.Marks : 80

I. U I I e § Iy forlRau?

1. HRT B ®T T4 B8l gam 2

2. HAIATUARS [GepH1faed & TaREl H ATgda & [Ag b 972
3. g fifeR fov 7ifg & fryarht 27
4.  JIG ¥eT B G IR H FT YhRa A1?
5. fPaq HR WEH' DI AT BT ?
6. 'gEI-SNdH YT & TR DI 52
7. gfrerd ol ugell dfgel St B o ?
8. ‘'da: fou’ feae U= 87
9. ‘Casual Leave’ &1 fe= 3/ars &1 87
10. HY e HaT A™RT BT USH AATE F7 87 (10x1=10 marks)
II. %=l 3me ye=i & S} g vl # faRag?
11, HRI B & TR ACHl & A9 fARag?
12, AT 37U BRI H I g 2? IAD AMBA | Il W81 'URe Al Ulea™' a1 87
13, WY & dR H g=a=<IR &I I T 5 2
14, f9E9 g9’ & 99 | 9rr18 FAfeR 4 el o1 oman on? =i ?
15, HERdl SO Q=1 | o1 ST areel 872
16. HERTS ¥JeR o AT I WIeR Har or?
17, famAIee @ARd! &1 & FHTAS I9HT a18d @ 7
18. BT & S fAvgsds ghehivr &1 uR=y g ?
19. o_18 MfER 7 orgare Bfey BIF- e &1 g7?
20. ACHDHR ARTHI BT IRTT Y ?
21, IS UIRHIN® wreg fRay?
1. Accountant 2. Administration
3. Code 4. Notification
22, f&=Y IR¥f¥e vres faRgy?
1. @R g 2. BRIEHH
3. JHIU-9H 4 . Afarea (8x2=16 marks)
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III.

23.
24 .
25.
20.
27 .
28.

29.

30.

31.

IV.
32.
33.

34.
35.

frr=faRafy @<t 9 fh=tl B2 yo-l & S« 120 vret ¥ fiRay?
e ‘'@’ W Th Y39 hl Scix IAT~ard g
TUs B

TH-IG P HEd IR FehTel STAY ?

3T axTE SR ot TR fIryasi o gehrer Sifery ?

3D GRID| DT AN PR gY AT0N TbTe, faeell & JbRre & a1 g7 fofRag?
GGl DI AURIG I & YK IR TIRA] bl Afrishar o ofi?

IS R H A & A1 Jradia o1 T faRag?

TR T8 TN 4o ot B RIS @t forear # a1 | geAl | A9 a% ugad 9 g1 R’
ol el o 21?2 |qudeT e BT ?

3rgare fpd wed 27 Idre BRd HY fb fobe 1l oR &1 I =iy ?

gus ‘9’
faden: f=t # argare @ifTg
The government, however, cannot do everything by itself. So it looks to the
people for help. Infact, the most wonderful thing about our plans is the way
in which the people have come forward to improve their lives by working
together. By far, the best example of this is the community development
programme. This is the right step in the right direction. It will lead us to

progress and prosperity. On it depends the future of India to a large extend.

I am extremely glad to note the progress of Hindi in South India. A common

language for the whole of India is a necessity. There are many advantages in

making Hindi the national language. There is no possibility of Hindi endan-

gering the provincial languages. Hindi is a fine rope with which we can bind

the whole of India together. Some people complain that it is difficult to learn

other languages. But there is really no difficulty in that. You can find many

people in Europe knowing four or five languages, besides their mother tongue.
(6x4=24 marks)

for=gl 2 ool & SR 250 sl A foRag?

T BT TARF-IHA0T BT ?

PRl fewdl AR 91, [Reaw=igRH & =<t faurT H ueb 1 sregmaes o1 ug @rell 2 | Sad

gq # muwl Frgfds sfee afa & = ge u faRag?

Bicret § A= safaxal & 121 araEia &1 T9A1 IR IR |

Y [T’ ATCH & AFDHRU B ArRfHAl W [TaR By ? (2x15=30 marks)
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SHAVAAVA : v
00

CHIPAV GHIW : 19UML 411.1
L120CNIZ2 CHISAV : IX (Add lang:1V)
VDB Mo : @RY¥2101a3 5 memlan)d

(18%x5= 90 aemle9)ad)
oL.excuﬂg : 4

@2aHI(aldCWINI alOMo

alOGMIGGU Yo
1. allzjodmOleg)es @YUMV EWaHl AIBRLIa[lee)d:.

2. 306BLOUIH: /BOEMG00468BSB)0 V0OMT(@AilaHWEBSB)0 DLIVWOBRIHDIENHS GRAUG Tl lEHOMBS &$]

QRO .
3. DRIVOB BIaH HOBEI0L0 HalQY)EMIOUS DIBOANMM alddha 903 TVIWo GIOYAMIM (aldaIMOILE)d:.
4. alBo, QA Yo, ailaMo o)A HD(0)HSIOD (AIGWIUTIEN AN DIENHS BIaHIUD)RU] MILIMIBE®)b:.

5. DRIVWIB @IaH BRMIWIMVO OEEGI0L0 §2lQIMSBS &SIl BMSIOBHISIHN)&>.

6. QlAUIBCMOMIGI (2 106WISH alBlUd1RIMo M@ ds.

aldoyal@v®] :

oMIWRUd - 3an (18 mem1a9)A)

alB3U0)eUl - QI 00)EU], Q@) 021MWIC3 (VRLIGHS I0Y68BU3, BaHI (aIGRINOTIOL! (@l
OMQBHWB - Mmel 2eIWOg HewRll - §eUell Boto - ADBNHBlo AUIDLERSBI0 MY BNSIODOW
©)MAUIMBS (10CWIUIIH: alBluo’leImo.

omOWRud - @ (18 memlae)d)

UO6NIB BHOUDEBINOIMoO, AUIBEN BSOS @RAMN0 Aflald1® U0ENIGEEBU3 MVAOM VOENIBEERUE MOIMIBMO
63BU3, alB3GalBo, GaldnHOMIOM, af)@IA Lilotlo, GRAGN AIY®IOTVo. M@LIDWAIVIENeS ail3 03Ol

&HBIOS BIaHD (Na0eM HHUO® AIdRUla{lanyam).

aild3alomo:

omoawud myan (18 memlen)ad)

1. @U® aflahBIMo ... (aldia¥S &00ly MO B:Slaal OELOMIBUE Mels:l, BGRUWo allal)elld:0la]

a)9MAUOMBS GUoaH] aIBRUla{les)o ailwo @REJIIV (alQIGEMMEEBU NSO d:.

2. alEOQIBOMo: @ATIBIHO)IN ald00§BIWO af)QHN)0aflENdU8 QAIEIO® VB ICBILIGH)AOMSBS ol

oluoleimo

3. 2)aMIOAIMMOIW] MVo(NadlHN@3: @YUV G2I0O6Mo QAIEIHD MV)BIBLIBBBIW A HdHU8 MVo(Waosl

BHOMBB GUOAHI.

4. OO0 HOOM@: NBY-alB) BOMIBHBSIT MIAT) DTM00 HOAWIHWR;@QIOM)BS GUdaH] AUSBOEMYAD).
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aMIWY03 MIET (36 memM1an)3)
1. ©alMi0aVo : MIBQalMo., AlAlW ValMIOAV RO HEHUB, B0) ValMIOTVo GQINIHHN)GMIOU3 (YorU]
GHH HHO0Y68BUD, (a10CGWIUIIH: B0) DalMIOMVo MQIOIHNIGMUIUB (VELIGHS 500463803, (aI0CWIUTH:

DO HHSBIENOS aBO®O0) AlaHWHAMEN)Olaflo DalMIOTVo MQIOIHNAUIMBSB ald@lud’lelimo.

ail3alomo

1. @R aMauimd MIeean : aVl.eR. c®oam

2. @oaneyl : afl.agyo. ®oR

amOwyud myan (18 memlaan)d)

™o ANLNIAI0OMo

21212 Jl @M BB BOEOLODENBSB (2 I0WIMIHAM AN 012 )BB LEMOMo GMSEMo

ailkdagdalomo

1) 810l : RO BTN

1. GHOS TMVIasl®y 21Gl(@o - 983)d

2. QVOall®y 21GI@o (AlMNOMEBSIeN6S - GAO.Od».af)0. RO
3. 960H03lWOs &N - af)B.H atfemailss

4. )3 MAULOA QAUOHN)0 VD00 - O >.0f)0B.NDGEM

5. &LOW)o ®IOHHLOW)0 - af).22).00&2 &) 203

6. MIM2WOS GRG0 - @RS)B BUIVAIOLIE: AN
7. @RW)Mlse 2e1wog avlmla - Od.all. 000 &3]

8. milmlawes aIslwlod - ©ag).cHEMD)6IBOID

9.  queIodlwes alls - ©ag).aHENM?E BT

10. HLDW)o GNOBHLOW)0 - ag).&]. 00285203

1. Wlmia)o 2LIVISIVIAsIMQl0 - QW) MOS0

12. 221008 avlmla - alle,

13. alelafl@OomIe ©aloo)ud - QlR@& atenad

4. alelafl®  quale - QRO &} aH6rNd

15. WlM2)es 0oa(STwo - o l(Bad

16. &0$210)0S @RUIDI - oarl(mad

17. VlNIeW HH60mOI - ag)o.af)an. MM

18. 0e1og milmla @roMQd - (ag)ow]l) OB RWE)N0A@
19.  af)o.Sl, &el, &oelo, QSO - (ag)W1) OB RWE)20d
20. ag)o.Sl. HLOW)o HalOD)B)o - (agyail) ag)o.ag)o. NIaH1B
21 af)o.SLWeOS MBW(alale@Io - CHOBRIHUIDMAYINNS
22.  af)o.S).&Ll,&0el0,TVIMIo - GAO.af).af)aV. (al® o
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
Fourth Semester B.A Degree Examination May 2019

CBCSS
19UML 411.1: @2aH93 (210G WIWNId alOMo

Time : 3 Hrs. Max.Marks : 80

10.

II.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Section A

839a10891CE1D a10MW] EME) A10H: OMIGLI) DOMENAL)M)dh. 1 MIBAE arldo

‘@elajoal’ o AMaW)es MoallWIWEM @RO?

‘0L’ @RYOYOS MOS0 @RYSM ?

afl.ago. ®oHOM aBO@BILN0 OMNE MISHEBBOS Gald af)9}@)d.

BB Qfl_OVEBUS aBO®EI00?

ALIDANBH0 BOSWBONBBO3 @RHOIANS By @?

@eMILIa )P (U0ld: et aVINd] CHU(@o DLIVISOBIOEI aB® GAlGOW)M0WV] MITWe|SIBlen)aN)?

‘O] QM M ANOM’ @RYOIOS B2

‘ow)0o Mlom@ &Rallmo’ EYOOHP)Cla)BS By @IWIEM?

2RIVIZOBIeE! MITVEM af)MNOIWHQ SN MISHIOMIG?

2LIVISOMIT @RYBL20V] (alaOTVMEBBUB V2ilaj0) GRG? (1X10=10)
Section B

ABO®BILN0 8 G213 @RAAOOWIT BHAIlWIO® TMANAY) M) 2 MIBAS aflmo.

GR0ABOM af)CEBBOZIEM BLYBIAN® - TVMABO AUYHMAIH)B>.

ED-QI0QM af)MIMI ag)aD) ?

HEMBBO @OHHIMB A(@AL] BRSWHNIM B,)SIWOET) - TVMBABEO QSO RIHE)D>.

MO MISHEEBSEIGE WMo M@ MOS0 af)eBBOHM QAU IOTVE|SIClEeaN)?

GOV IODING TVANECUHUDHRHUB AUYBDAIHN) .

@01eMM3 H0BOMATE032RMOM @000 K0ala{lald®EBBOM?

#0080 ar0032ER)Mo MBBT aB® AllRONOWIEBOA|SIAM AlUdBRIHE) .

@2aREM1 af)aD MOSHAWINM (BRI af)aN?

$03omarlo 0d22)M AlROBIGE BI30mAIlo O @000 Uodilaflen)MMEO®EEBOM?

805M ®)88eiloal CHAlWOIMOT® &)0la] AllaICles)s:.
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II.
21.

22.
23.

24.

25.
26.

27.

28.
29.
30.

31

32.

33.

34.

35.

Section C
aBO®B]EI0 6 GalIGYOMIMN BAMNAANOAMIGI BHANWIN® DOMAHDL)M)B 4 MIABs Arlmo.
‘@ 2M}auym@ M1 @®OIN’ af)aM KIBUBODING TVIB:® o alGlEUOUWIBH)d:.
®10)Qll®I8:)3 BIaHWIOLI AEMIa0IBI® ‘B¥1)01VNM3’ «f)BBOM @R)AIlatE:0l2flclenyan)?
86101 21824621 Rlail®mavoneidatio AilaIGHN)H:.

030 AI00d2R)M allRkWo GNBBLNG3 (aldSAIB:)N TVIMNa0lH: BRYGHHIOITV 0 QLB RNIHE)

.
@06 ag)IMN MISH(alEA® AVAIEUAHU® QllUdBRIBN) .
‘NIMGNENI af)aD B&LNJaId@ M0)aleMo §aIQ)d:.

MOLOOM ag)IM (AlAID21HO] &SM)AIA] ‘@R AMaUIM MT @OIN’ af)aAD MISHOHOD af) @A(@o

MVoLIGHICRHHAIBEAMN)? QAULHD DI HE) B>,

66NUMIlUB 021MHHB)OS CGOMD)o olBIBMIWIo QIS AIHE)dh.

aldalGMIdWo @Y AMIaHIAd MT @OAD af)dN MISH:OWITI af)eBBOM &>SIMN) AIOYIN)?
221008 MI0)aleMAMIOLl GAIOIg MAINEM Ods.all. @oa|ca3® - AllvdBAIHe)d:.

M. or. @S BIBWMIH20W All2100WORBWB ‘@Y AM)aHym@ M1 @O’ VB3 ag) @COMOB0

(od@¥laneilenyamn).

Section D
MaANal}0OMIG3 BHIlWIND® BME)C2IIGIAMIMN DTMANAL)M)M. 15 MIABS aflmo.
@M@ MISHOMIOMR Halo®) MVANGUOUDHUE ANlVOBRILE) D

0e6nIMild BHLNOW MISH 1WAV 2I(@16:01e9)MMIM88 Ml.oR.WIOS &:$lal ‘@GR AMaHuyad M

@O’ af)MN MISHOT @RYMValBROES] 2182 OalQ)d:.

HSOHMIVITI BRH6|F)Cal0W BOIB)HS BIMMVD QAUSLOHOS QD] ag)dN MISHODIGE ag)(al

000 afl(®1&0lajllanyan)?

MMUO0IOS BYDBUE QOMARIW VO a0ld al@la0OTVEBBUE @Y. HIBdomAloyod2R)M ail®

VOO @BRYWIOAIBE] AilLIV]0)Om)d:.
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Core Course -111
19UCH441: Organic chemistry Paper — 1
(Lecture - Tutorial — Lab: 3-0-2)
No. of credits: 3 No. of instructional hours per week: 3
Total : 54 hours

Course outcome

CO1: To impart a concrete idea of the classificaion, nomenclature of reactions,
CO2: To understand the behaviour of aliphatic and aromatic compounds

CO3: To study the stereochemistry of organic compounds

CO4: To impart knowledge on the mechanism of reactions of organic compounds
CO5: To study the importance of, photochemical reactions and aromaticity.

Course Outline

Module II :Introduction to organic reaction mechanism: (9 hours)

Definition of reaction mechanism.

Drawing of electron movements with arrows — curved arrow notation. Half headed and double headed arrows.
Nature of bond fissions :Homolysis and heterolysis.

Electron displacement effects: Inductive effect, electromeric effect, mesomeric effect, resonance,
hyperconjugative and steric effects.

Acidity and basicity of organic compounds based on inductive and resonance with reference to acid characters
of alcohols, phenols and carboxylic acids and basic character of aliphatic and aromatic amines.

Applications of hyperconjugative effect — stability of alkenes, alkylbenzenes, free radicals and carbocations.
Reaction intermediates: Carbocations, carbanions, free radicals and carbenes (definition, hybridization,
structure, classification, formation, stability and important reactions) — rearrangement of carbocations —
nitrenes (mention only). Benzyne intermediate(structure and formation only).

Introduction to pericyclic reactions — Electrocyclic, cycloaddition and sigmatropic reactions (Definition
examples of each).

Module III : Reaction Mechanism II (9 hours)

Aliphatic nucleophilic substitutions, mechanism of S ' and S’ reactions — Effect of structure, substrate,
solvent, nucleophile and leaving goups. Stereochemistry — Walden Inversion.

Elimination reaction: Hoffmann and Saytzeff rule — cis and trans eliminations — mechanisms of E, and E,
reactions. Substitution vs Elimination.

Addition reactions —mechanism of addition of bromine and hydrogen halides to double bonds — Markownikoft’s
rule and peroxide effect. Cis-hydroxylation.

Methods of determination of reaction mechanism — product analysis, intermediates, isotopic effect, kinetic and
stereochemical studies.

Module I'V: Stereochemistry I (6 hours)

Representation of organic molecules: Fischer, Flying wedge, Sawhorse and Newman projection formulae.
Conformational isomerism — conformation — Dihedral angle — Torsional strain — conformational analysis of
ethane and n-butane including energy diagrams — Baeyer’s strain theory — Sache-Mohr theory of strainless
rings — conformation of cyclohexane (chair, boat and skew boat forms) — axial and equatorial bonds — ring
flipping — conformers of mono and dialkyl substituted cyclohexanes.

Module V: Stereochemistry 11 (9 hours)

Optical Isomerism : Chirality and elements of symmetry — DL notation — Enantiomers — optical isomerism
in glyceraldehydes, lactic acid and tartaric acid — Diastereoisomers — mesocompounds — Cahn-Ingold-Prelog
rules — R-S notations for optical isomers with one and two asymmetric carbon atoms.- erythro and threo
representations. Racemic mixture — resolution — methods of resolution.

Enatiomeric excess — Introduction to asymmetric synthesis

Optical activity in compounds not containing asymmetric carbon atoms — biphenyls and allenes.
Geometrical isomerism — cis-trans, syn-anti and E-Z notations — geometrical isomerism in maleic and fumaric
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acids and unsymmetrical ketoximes — methods of distinguishing geometrical isomers using melting point,
dipolemoment, dehydration and cyclisation.

Module VI: Organic photochemical reactions and Dyes ( 9 hours)

Introduction — photochemical vs thermal reactions. Photochemical processes — Jablonski diagram
Photochemical reactions of olefins: Photosensitization and photodimerisation

Photochemistry of carbonyl compounds: Norrish I, Norrish II cleavages. Photo reduction (Benzophenone to
benzopinacol)

Dyes — Theory of colour and constitution — classification according to structure and method of application.
Preparation and uses of methyl orange, congored, malachite green, crystal violet, phenolphthalein, fluorescein,
alizarin and indigo.

Module VII :Arenes and Aromaticity (9hours)

Heat of hydrogenation and heat of combustion of benzene — structure of benzene, naphthalene and anthracene
— Concept of aromaticity — Huckel’s rule — Application to benzenoid and nonbenzenoid compounds.
Reactions — Mechanism of electrophilic substitution in benzene — halogenation, nitration, sulphonation and
Friedel Craft’s alkylation and acylation — energy profile diagram.

Ring activating and deactivating groups with examples — orientation effect in monosubstituted benzene - —OH,
-NH,, NO,, -CH, and halogens.

Aromatic nucleophilic substitution — bimolecular displacement mechanism — Elimination-Addition
mechanism.

Reactivity and orientation in Aromatic Nucleophilic substitution.

Reactivity of naphthalene towards alkylation, nitration and sulphonation. Carcinogenic polynucleararenes
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MODEL QUESTION PAPER
19UCH441: ORGANIC CHEMISTRY 1
Time: 3hours Max. Marks : 80

SECTION — A
(Answer all questions. Answer in one word to maximum two sentences. Each question carries one mark)

What is the product formed when a bond undergoes homolytic fission?

Give one example for each (i) substitution reaction and (ii) elimination reaction.

Write an example for electrocyclic reaction.

Name two reagents used for cis-hydroxylation.

What the products obtained when naphthalene undergoes sulphonation at different temperatures?
Identify the orienting effect of the following functional groups —~CH,, -NO,, -CHO and —OH.
What are chromophores?

What are conformers?

What is geometrical isomerism?

0. Explain the term chirality.

i I I i

(1 X 10 =10 Marks)
SECTION - B
(Short answer type. Answer any 8 questions from the following. Each question carries two marks.)
11. What are electrophiles and nucleophiles? Give examples
12. Which is more stable? Cis-2-butene or trans-2-butene? Why?
13. Phenol is acidic while ethanol is not. Why?
14. Arrange the following in the decreasing order of stability. Justify your answer.
(CH,),CH", CH,", (C,H,),CH", CH,CH*
15. Give an example and state Hofmann rule.
16. What is Walden Inversion?
17. What is Kharasch effect? Illustrate with an example.
18. When toluene is nitrated the major products are ortho and para substituted products. Why?
19. Define Huckel’s rule.
20. Explain photosensitization with an example.
21. What is enantiomeric excess?
22. Explain with examples the importance of dipole moment measurements in distinguishing geometrical
isomerism.
(2 X 8 = 16 Marks)
SECTION - C
(Short essay type. Answer any 6 questions from the following. Each question carries four marks.)
23. What is inductive effect? How does it affect the acidity and basicity of organic acids and bases?
24. Explain the mechanism of E' and E? eliminations.
25. o-chloro toluene when treated with sodamide in liquid ammonia gives o-toluidine and m-toluidine. Explain
this observation with relevant mechanism.
26. Explain Norrish I and Norrish II reactions.
27. Determine the R & S notations of the asymmetric carbon atoms in (+)tartaric and (-) tartaric acid
28. Explain the conformational analysis of n-butane.
29. Give a brief account on optical activity due to restricted rotation.
30. Explain any two methods of determination of reaction mechanism.
31. What are non-benzenoid aromatics compounds. Explain their aromaticity with examples
(4 X 6 =24marks)
SECTION -D
(Answer any2 question. Each question carries 15 marks)
32. (a) Explain S ' and S > mechanisms.
(b) Write the influence of structure of the substrate and polarity of the solvent on nucleophilic substitution
reactions.
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(c) Explain Baeyer’s strain theory.
33. (a) Explain the mechanism of (i) nitration (ii) halogenation of benzene.
(b) Discuss the orientation of influence of -NO, and ~OH group in aromatic electrophilic Substitution.
(c) Discuss the classification of dyes on the basis of structure.
34. (a) What is resolution? Explain different methods of resolution.
(b) What are carbenes? How are they generated? Comment on the structure of carbene.
(c) Draw conformers of dimethyl cyclohexane and discuss their comparative stability.
35. (a) Write the synthesis and uses of the following dyes (i) Malachite green (i1) Methyl Orange.
(b) Explain the geometrical isomerism of maleic and fumaric acid.
(c) Explain the elimination-addition mechanism in halo benzenes.
(15 X 2 = 30marks)
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Complementary Course VII
19UMMA431.2: Differential Equations, Vector Calculus, and Abstsract Algebra

No. of Credits: 4 Instructional hours per week:5

Aim:
To gain knowledge of ordinary differential equations, vector integration and abstract algebra.

Course outcome:
Students will be able to demonstrate understanding of relation between abstract algebraic structures with familiar
real life situation.

Module 1 : Ordinary Differential Equations (36 Hours)
First-order ordinary differential equations : General form of solution, First-degree first-order equations (Separable-
variable equations; exact equations; inexact equations, inte-grating factors; linear equations; homogeneous
equations; isobaric equations; Bernoullis equation; miscellaneous equations) Higher-degree first-order equations
(Equations solvable for p; for x; for y; Clairaut’s equation )

Higher-order ordinary differential equations : Linear equations with constant coefficients, (Finding the
complementary function y (x); finding the particular integral yp(x); constructing the general solution y (x) +
¥,(X); linear recurrence relations,Linear equations with variable coefficients (The Legendre and Euler linear
equations; exact equations; partially known complementary function; variation of parameters; Green’s functions;
canonical form for second-order equations)

General ordinary differential equations - Dependent variable absent; independent variable absent; non-linear
exact equations; isobaric or homogeneous equations; equations homogeneous in X or y alone; equations having
y = Ae* as a solution

Chapter 14 and chapter 15 (exclude 15.1.5)

More exercises related to the topics in this module can be found in chapter 1, 2 and 3 of reference [3], which is
not to be included in ESE.

Module 2 : Vector Integration - Line, surface and volume integrals (18 hours)
Evaluating line integrals; physical examples; line integrals with respect to a scalar Connectivity of regions,
Green’s theorem in a plane, Conservative fields and potentials, Surface integrals, Evaluating surface integrals;
vector areas of surfaces; physical examples, Vol-ume integrals, Volumes of three-dimensional regions, Integral
forms for grad, div, and curl, Green’s theorems; other related integral theorems; physical applications, Stokes
theorem and related theorems, Related integral theorems; physical applications

Chapter 11

More exercises related to the topics in this module can be found in chapter 3 of reference [2], which is not to be
included in ESE.

Module 3: Abstract Algebra (36 Hours)
Definition of a group; examples of groups, Finite groups, Non-Abelian groups, Permutation groups, Mappings
between groups, Subgroups, Subdividing a group (Equivalence relations and classes; congruence and cosets;
conjugates and classes)

Chapter 28

More exercises related to the topics in this module can be found in reference [5], which is not to be included in
ESE.

Note: In all modules, proofs of theorems are to be omitted

Text
K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, Cambridge
University Press

References

Ref. 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons

Ref. 2 : Mary L Boas. Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley

Ref. 3 : George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition,
Academic Press

Ref. 4 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India

Ref. 5 : David M Bishop. Group theory and Chemistry, Dover Publications
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Fatima Mata National College Kollam,Autonomous
Semester IV B.Sc. Degree Model Question Paper

First Degree Programme in Chemistry

Complementary Course in Mathematics
MM1431.2 Differential Equations,Vector Calculus and Abstract Algebra
Time:3hours Max. Marks:80

Section A

Answer all questions .Each question carries 1mark

1. Solve Z—y =x+xy

2. Find the auxiliary equation of % - 2‘132’ +y=e*

3. Solvey = px + p?

4. Find the integrating factor of + 2xy = 4x

5. State Green’s theorem.

6. State Divergence theorem.

7. Which are the trivial subgroups of a group?

8. Isthe set of integers under addition ( mod 10) is a group?
9. Define a cyclic group?

10. Give an example of a non abelian group?
Section B
Answer any 8 questions. Each question carries 2 marks

11.Solve xZ—z+ 3x+y=0
12.Solve ~2- = (x +y + 1)
dy _y y
13.Solve = +tan( )
2
14. Find a particular integral of ZT - 2— +y=e*
a2y o dyve
15.Solve 1 + Yozt (dx) =
16. Evaluate the line integral
¢ xdy,where C is the circle in the xy plane x* +y* = a®,z = 0.
17.Show that the area of a region R enclosed by a simple closed curve C is
1
A= Egﬁc xdy — ydx
18. Calculate V X F where F = 2xzi + 2yz?j + (x? + 2y%z — 1)k.
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32.

33.

34.

35.

19. Show that the operation - defined by x.y = x + y + rxy whereris a
non - zero real number is associate on the set of real numbers?
20. Define a group.
21.Prove the uniqueness of identity in a group.
22.Define isomorphism of two groups.
Section C
Answer any 6 questions. Each question carries 4 marks

dzy 2 :
23.Solve —5 + 4y = x“sin2x.
dx

2
24.Solve x222 4 x% _4y =,
dx dx
25. Find the value of u if the series u,, satisfies,
Uppr +4u, +3u,y =nforn=>1withuyy =1and u; = —1.

26. Find the volume enclosed between a sphere of radius a centered on the
origin and a circular cone of half angle o with its vertex at the origin.

27.Find the vector area of the surface of the hemisphere,
x2+y?+z2=a’*with z>0.

28. Is the relation “X and Y are integers and X-Y is odd” an equivalence relation.

29. Show that the set {1, —1, i, —i} is a group under the ordinary multiplication of
complex numbers.

30. Show that two cosets of a group are either disjoint or identical.

31. Prove that the mapping ¢: R - U(1) defined by ¢ (x) = e** is a homomorphism.

Section D

Answer any 2 questions. Each question carries 15 marks

2
a) Solve (1 —xz)%— SxZ—z—y =1

I dz .
b) Use the variation of parameters method to solve d—xj; + y = cosec x subject to the

boundary conditions y(0) =y (g) = 0.

2y ody
a)Solve —— +2-==4x

dyd’y _
dx dx?
Verify Stoke’s theorem for the hemispherical surface

3
b) solve Zy% +6

x?2+vy?+z?=a? z > 0given the vector field a = yi — xj + zk.
Find a) all the proprer subgroups and b) all the conjugacy classes of the symmetric
group of a regular pentagon.
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Complementary Course VIII
19UPH431.2: Atomic Physics, Quantum Mechanics and Electronics

No.of credits: 3 Instructional hours per week: 3+2 (54 hours)

Course Outcome

* Understand basics of various atom models and quantum numbers

* Understand the phenomenon of superconductivity, superconductors, their types, properties and applications

* Understand the limitations of classical physics, foundation of quantum mechanics and the derivation of
Schrodinger equations

* Understand the basics of electromagnetic spectrum , instrumentation used in spectroscopy and basics of
emission and absorption spectroscopy

+ Knowledge and understanding about semiconductor devices like diodes, transistors etc, their characteristics
and types of biasing

» Understand the basics of various number systems , logic gates and its types

Unit I Atomic physics (12 hours)

Basic features of Bohr atom model-Bohr’s correspondence principle -vector atom model-various quantum
numbers-magnetic moment of orbital electrons -electron spin-Spin-Orbit coupling-Pauli’s exclusion principle-
periodic table

Unit II Superconductivity (8 hours)

Properties of superconductors-zero electrical resistance- Meissner effect-penetration depth-coherence length-
critical fields-critical currents Typel and Type Il superconductors-isotope effect- applications of superconductors
(qualitative).

Unit III Quantum mechanics (12 hours)

Inadequacies of classical physics-experimental evidences-evidences for quantum theory-Planck’s hypothesis-
foundation of quantum mechanics-wave function and probability density-Schrodinger equation-time dependent
and time independent-particle in a potential box

Unit IV. Spectroscopic Techniques(6hours)

EM Spectrum- UV, Visible, IR,, Radio and microwave regions- Instrumentation used in spectroscopy
(General concepts only- source, monochromator, cell compartment ,detector, amplifier and recorder )- Basics
of absorption spectroscopy, emission spectroscopy(phenomena only). Types of emission spectra

Unit V. Electronics (12 hours)

Current-voltage characteristics of a diode -forward and reverse bias-breakdown

mechanism of p -n junction diode- zener diode and its characteristics-half wave and full wave rectifiers-bridge
rectifier-ripple factor, efficiency.

Construction and operation of a bipolar junction transistor-transistor configurations CB & CE configurations
with circuit diagram, current components-transistor characteristics-DC load line-Q point transistor biasing-
need for biasing-bias stabilization-biasing circuitsvoltage divider bias .

Unit V. Digital Electronics (4hours)
Number systems and codes-decimal numbers-binary arithmetic -1’s and 2’s compliment-decimal to binary

conversion-octal numbers-hexadecimal numbers-binary coded decimal-digital codes-logic gates-NOT, OR,
AND, NOR and NAND gates.

References

1. Modern Physics — R.Murugeshan, S.Chand & Co. Ltd.

2. A text book of B.Sc subsidiary Physics — P.Vivekanandan.
3. Principles of Electronics — V.K.Mehta.
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MODEL QUESTION PAPER
19UPH431.2: Atomic Physics, Quantum Mechanics and Electronics.

Time:3 hours Max.Mark :80

200NNk W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

28.
29.
30.
31.

Part A

Answer all the questions. Each question carries one mark. (10x1=10marks)
State Bohr’s correspondence principle.
What do you mean by the terms eigen value and eigen function?
Define the terms critical field and critical current for a superconductor.
Define the Quiescent point of an amplifier.
Explain isotope effect in superconductors.
Find the energy needed to release the first orbit electron from the hydrogen atom .
Define the peak inverse voltage of a diode.
What is knee voltage of a diode?
Define internal potential barrier.

. Convert the binary number 110011 to its decimal equivalent.

Part B
Answer any eight questions. Each question carries two marks (8x 2=16marks)
Obtain the relation between the amplification factors: o, § and .
Write a note on absorption spectroscopy.
Give any two applications of superconductors.
Explain spin orbit coupling.
What are type I and type II superconductors?
Give two limitation of Bohr model
Explain the significance of the wave function.
Explain the terms: a) depletion region and b) internal potential barrier.
What are the differences between avalanche breakdown and Zener breakdown?
What is a Zener diode? Draw the symbol. What are the characteristics of a Zener diode?
What are the differences between a forward biased and a reverse biased pn junction diode?
Write a note on BCD.
Part C
Answer any six questions. Each question carries 7marks (6x4=24marks)
(A) Find the Q-point in an emitter feedback biasing circuit for a transistor of § (a) 50 (b) 100. Circuit
details:- V_=20V; R =2KQ; R =1K€;R,=430KQ
(B) Find the voltage gain of a single stage amplifier. Given that =100, R, =1KQ; R =6K€Q and R =2KQ.
(A)Calculate the energy difference between the ground state and the first excited state for an electron in a
one dimensional rigid box of length 1 A".
(B) Find the least energy of an electron moving in one dimension in an infinitely high potential box of
width 1 A®. (m =9.11 x 10 *'Kg; h=6.63 x 10 *Js)
Calculate the radius of third orbit of hydrogen atom according to Bohr model? Also calculate the
velocity and energy of electron in this orbit? Given R ,=1.097 X 10’m".
(A) Find the wavelength of photon emitted when hydrogen atom goes from n=10 states to the ground
state. R ,=1.097 X 10~ !
(B) The wavelength of first line of Balmer series is 6563 .Calculate the Rydberg constant.
(A) A 50V Zener diode is used to obtain a regulated output voltage across a load 10KQ. The series
resistor is SKQ. If the input voltage is 120V, find the Zener current.
(B) Draw the circuit diagram of a full wave bridge rectifier.
What are biasing circuits? Draw and explain about voltage divider bias.
Convert the decimal number 785 | into equivalent octal and hexadecimal forms.
Find the 2’s complement of (i) 1000, and (ii) 110011001, .
Add the following binary numbers: (a) 1100, + 11,=................ ;
(b) 11111+ 10101 =.....

2

109



Part D
Answer any two questions. Each question carries 15Smarks (2x 15=15marks)

32. Derive the expression for rectifier efficiency and ripple factor for a full wave rectifier

33. State the important postulates of Bohr atom model. Derive an expression for the energy of the electron in
the n™ orbit of hydrogen atom. Based on Bohr theory explain the hydrogen spectrum.

34. Obtain Schrodinger wave equation for a particle in a one dimensional rigid box. Solve it to obtain eigen
functions and show that eigen values are discrete.

35. With necessary truth tables and symbols , explain the working of the following logic gates: (a) AND
gate, (b) OR gate, (c) NOT gate, (d) NAND gate and (e) NOR gate
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Semester - V
Core Course - V
19UCHS541: Physical Chemistry — I
No. of credits: 3 No. of instructional hours per week: 4

Total hours: 54

Course outcome

COl1: To provide a firm foundation for understanding the physical principles governing chemical systems.
CO2: To get an understanding of the introduction to different states of matter

CO3: To inculcate an overview of the areas of physical chemistry which include gas and liquid properties and
solve problems related problems

CO4: To impart knowledge on group theory.

COS5: To study the laws of thermodynamics form the appropriate organizational tool to understand the
chemistry of bulk systems.

Course outline

Module I — Gaseous state (9 hrs)

Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation; collision frequency;
collision diameter; mean free path and viscosity of gases, including their temperature and pressure dependence,
relation between mean free path and coefficient of viscosity, calculation of ¢ from n; variation of viscosity
with temperature and pressure.

Maxwell distribution and its use in evaluating molecular velocities (average, root mean square and most
probable) and average kinetic energy

Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor, Z, and its variation
with pressure for different gases. Causes of deviation from ideal behaviour. vander Waals equation of state,
virial equation of state; van der Waals equation expressed in virial form and calculation of Boyle temperature.
Isotherms of real gases and their comparison with van der Waals isotherms, continuity of states, critical state,
relation between critical constants and van der Waals constants, law of corresponding states.

Module IT — Solid state (9 hrs)

Isotropy and anisotropy, Space lattice and unit cell, Elements of symmetry of crystals, Bravais lattices,
Crystal systems, Laws of rational indices, Miller indices, Representation of lattice planes of cubic crystals,
Determination of Avogadro number from crystallographic data, X-ray diffraction studies of crystals, Bragg’s
equation — derivation and applications, Rotating crystal and powder method, Structure of NaCl and KCI
Rutile, Zinc blend, Wurtzite - Imperfections in crystals, point defects — Schottky and Frenkel defects, Non-
stoichiometric defects — Line defects — edge dislocation — screw dislocation.

Module III — Liquid state and Dilute solutions (9 hrs)

Qualitative treatment of the structure of the liquid state; Vacancy theory of liquid state

Physical properties of liquids; Vapour pressure, Surface tension and Viscosity, Refractive index

Factors affecting Surface tension, Viscosity, Poisuelle’s equation, Determination of viscosity by Ostwald’s
viscometer, Refractive index and its determination by Abbe refractometer. Surface tension and its measurement
by capillary rise and stalagmometer method

Dilute solutions: Molarity, Molality, Normality and Mole fraction. Colligative properties, Thermodynamic
derivation of AT, = K, x m and AT, = K, x m, Osmotic pressure, van’t Hoff equation and molecular mass,
Isotonic solutions, Reverse osmosis - Determination of molecular mass of solutes by Beckmann’s method,
Rast’s method and cooling curve method. Abnormal molecular mass, van’t Hoff factor, Determination of
degree of dissociation and association.

Module IV — Thermodynamics I (9hrs)

Intensive and extensive variables; state and path functions; isolated, closed and open systems; zeroth law of
thermodynamics.

First law: Concept of heat, q, work, w, internal energy, U, and statement of first law; enthalpy, relation
between heat capacities, calculations of q, w, U and H for reversible, irreversible expansion of ideal gases
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under isothermal and adiabatic conditions. The Joule-Thomson effect — derivation of the expression for Joule-
Thomson coefficient. Sign and magnitude of Joule-Thomson coefficient, inversion temperature.
Thermochemistry: Heats of reactions: standard states; enthalpy of combustion and its applications; enthalpy
of neutralization. Integral and differential enthalpies of solution. calculation of bond energy, bond dissociation
energy, Hess’s law and its applications.Effect of temperature (Kirchhoff’s equations) on enthalpy of reactions.
Adiabatic flame temperature, explosion temperature.

Module V — Thermodynamics II (9 hrs)

Need for 11" law of thermodynamics. Different statements of 11" law, Thermodynamic scale of temperature.
Carnot cycle and its efficiency, Carnot theorem. Concept of entropy- Definition and physical significance.
Entropy as a function of volume and temperature, Entropy as a function of pressure and temperature. Entropy
as a criterion of spontaneity and equilibrium. Gibbs and Helmholtz free energies and their significances -
criteria of equilibrium and spontaneity.

Gibbs-Helmholtz equation, dependence of Gibbs free energy changes on temperature, volume and pressure.
Maxwell’s relations. Partial molar quantities. Chemical potential-Gibbs-Duhem equation. Clapeyron —
Clausius equation. Concept of fugacity, determination of fugacity by graphical method.

Module VI — Group theory — 9 hours

Group theory: Elements of symmetry — Proper and improper axis of symmetry, plane of symmetry, centre of
symmetry and identity element. Combination of symmetry elements, Determination of point groups of simple
molecules like Acetylene, H,O, NH,, BF,, [Ni(CN),]* and C H,. Symmetry operations. Order of a group.
Combination of symmetry operations. Group theoretical rules. Construction of Group multiplication table of
C,\ (5 hours)
Liquid crystals:

Origin of liquid crystals, mesogens self-organisation, Types —smectic, nematic and cholesteric liquid crystals,
characterization of liquid crystals, Swarm theory of liquid crystals, uses of liquid crystals, characterization of
LCmaterials by DSC, PLM and x-ray.

Applications of liquid crystals. (4 hours)
(At least 100 problems are to be worked out from all units together. 30% of the questions for Examination
shall contain problems.)
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1. P W Atkins, “Physical Chemistry”, Oxford University Press, 2009.

2. R J Silby and R AAlberty, “Physical Chemistry”, John Wiley & Sons, 2004.
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11. N B Hannay, ““ Solid State Chemistry”, Prentice Hall, 1967.

12. Anthony R West, ““ Solid State Chemistry and its Applications”, Wiley Eastern, 2007.

13. V Ramakrishnan and M S Gopinathan, “Group Theory in Chemistry”,Vishal Publishing Co., 2013.
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2015.
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MODEL QUESTION PAPER
19UCHS541: Physical Chemistry -1

Time: 3 Hrs Total marks: 80

S AN

I1.
12.

13

15

18

21

23.
24.

25.
26.
27.

28

31

32.

Section A

Answer all the questions. Each question carries 1 mark
Write down the van der Waal’s equation for n moles of a gas.
In which type of liquid crystals, the colour of the material is sensitive to temperature changes?
What are isotonic solutions?
Write down the conditions at which real gases tend to approach ideal behaviour.
Define the term fluidity.
What is inversion temperature?
Write down the efficiency of Carnot engine.
The average speed of a certain gas at 27 °C is 400 ms™'- Calculate the temperature at which the speed will
be 800 ms™.
What is meant by unit cell in crystallography?

. What is the physical significance of entropy?

(1 x 10 = 10 marks)
Section B
Each question carries2 marks (Short answer). Answer any 8 questions
What are colligative properties?
Write the point group to which NH, belongs and mention the symmetry elements present in NH,.

. Explain van’t Hoff factor
14.

Explain first law of thermodynamics.

. Derive the expression for Joule Thomson coefficient
16.
17.

Explain any two statements of second law of thermodynamics.
Maximum work is obtained from a reversible process. Substantiate.

. What are the proper and improper axes of symmetry?
19.
20.

Draw the group multiplication table of C, point group
Define the terms collision frequency and collision number.

. Explain virial equation of state.
22.

Explain elements of symmetry of crystals.
(2x8=16)
Section C
Each question carry 4 marks (Short essay) Answer any 6 questions
Derive root most probable velocity and average velocity from Maxwell- Boltzmann equation.
An aqueous solution containing 0.25 g of a solute dissolved in 20 g of water froze at — 0.42 °C. Calculate
the molar mass of the solute. Molar heat of fusion of ice at 0°C is 6.025 kJ and R = 8.314 J K “'mol !
Deduce the relationship between Cp and Cv by thermodynamics.
Explain different types of semi-conductors and their uses.
What is the law of corresponding states? How is it derived from van der Waals equation.

. Explain Gibbs - Helmholtz equation and its significance
29.
30.

What is chemical potential and derive Gibbs Duhem equation?
Explain Hess’s law and its applications

. Derive the relation between depression of freezing point and lowering of lowering of vapour pressure.

(4 x 6 = 24 marks)
Section D
Each question carries 15 marks (essay), Answer any two questions
a) Derive Bragg’s equation.(5 marks)
b) The edge length of the unit cell of NaCl crystal lattice is 564 pm by X-ray diffraction. Compute the
interionic distance between sodium and chloride ions. (5 marks)
c)Explain point defects in a crystal. (5 marks)
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33.

34.

35.

a) What is meant by reversible process? Derive an expression for work done in the reversible isothermal
expansion of an ideal gas. (5 marks)
b) Calculate the work done in expanding one mole of an ideal gas from a volume of 2 to 20 dm? at 27 °C
(5 marks)
c¢) Derive the relation between Cp and Cv. (5 marks)
a) Calculate Tc, Pc and Ve for C H,. Given a = 4.390 atm litre mol?, b=0.05136 litre mol"'. (5 marks)
b) Do all gases obey gas laws? Discuss some experimental results to explain deviation and point out the
causes which accounts for this behaviour. (10 marks)
a) Derive thermodynamically the relation between the elevation of boiling point of a solvent and molal
concentration of an electrolyte dissolved in the solvent. (5 marks)
b) The surface tension of water at 293 K is 72.75 dyne cm™'. How high will a column of water rise in a
capillary tube with a radius of 0.005 cm. (5 marks)
c) Illustrate the operation improper rotation. (5 marks)

(15x2=30)
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Core Course -V
19UCHS542: Inorganic Chemistry — I1T

(Lecture-Tutorial-Lab: 4-0-3 hours per week; eighteen 5-day weeks per semester. Contact hours per
semester: 72 hrs lecture and 54 hrs related lab instruction.)

No. of credits: 4 No. of instructional hours per week: 4
Total hours: 72

Course outcome

COl: To impart a concrete idea of the areas of inorganic chemistry which include coordination chemistry,
transition and inner transition elements.

CO2: To get an understanding of the the important multidisciplinary areas of bioinorganic chemistry and
organometallic chemistry.

CO3: To inculcate an overview of transition metal chemistry

CO4: To impart knowledge about the general principles of isolation and purification of elements, experimental
techniques and instrumental methods of analysis.

CO5: To study the importance of to identify the role of organometallic compounds in organic synthesis

Course out line

Module I Transition and inner transition elements (18 hrs)
Transition elements : Electronic configuration and general characteristics — oxidation state, ionization enthalpy
(variation of LII and III ionization enthalpy across 3d series), enthalpy of atomisation, melting and boiling
point, density, variation of std. electrode potentials (E°,, & E° . ), stability of higher oxidation states,
colour, magnetic property, catalytic property and formation of complexes.

Comparison of 3d, 4d and 5d transition series —Preparation, properties and uses of K,Cr,0, , KMnO, and
TiCl,. Important application of transition metals

Lanthanides and actinides : Lanthanides - electronic configuration and general properties, reactions —
Occurrence and isolation of lanthanides from monazite — Lanthanide contraction — consequences of lanthanide
contraction— Magnetic properties and complexation behaviour.

Actinides — Oxidation states, ionic radii, colour, complex formation, actinide contraction, comparison with
lanthanides.

Module II Coordination Chemistry (18 hrs)
Nomenclature ( latest version) — ligands and their classifications. EAN rule — Chelates — Stability of complexes
— Factors affecting stability of complexes — Isomerism — Structural and stereoisomerism — Geometrical and
optical isomerism — Bonding in complexes — V.B. Theory, CFT applied to Oh, Td and SPcomplexes. factors
affecting crystal field, — Spectrochemical series — CFSE, Magnetic properties and colour of metal complexes.
Effect of crystal field splitting —Jahn -Teller effect, Tetragonal distortion of an octahedral complex- - Application
of coordination compounds in quantitative and qualitative analysis. Reactions of metal complexes-labile
&inert complexes, ligand substitution reactions- S 1 & S 2 reactions-

Module III Organometallic Compounds (12hrs)
Organometallic Compounds : Definition — Nomenclature and classification — sigma complex — Pi complex —
those containing both sigma and Pi bonds — 18 electron rule — Metal carbonyls — mononuclear and polynuclear
(give examples of carbonyls of Fe, Co, Ni ) — preparation and properties of carbonyls (Fe, Ni, Mn, Cr)
Vibrational frequency of CO bond in metal carbonyls — Bonding in organometallic compounds like ferrocene,
dibenzene chromium, Ziese’s salt (Without MOT)— Dinitrogen complexes — Application of organometallic
compounds.

Module 1V Bioinorganic Chemistry 6 hrs
Bioinorganic Chemistry: Role of metal ions in biological systems — Biochemistry of iron, haemoglobin and
myoglobin (elementary idea of the structure and mechanisms of their actions). Electron transport proteins:
Cytochromes, Fe- Sulphur proteins, Storage and transport of iron .Photosynthesis — Sodium-Potassium pump
- Biochemistry of magnesium and calcium (brief study only).
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Module V General Principles of Isolation of Elements 9hrs
Methods of concentration of an ore-Gravity separation, Froth floatation, Magnetic separation, Leaching,
electrostatic separation, Automated ore sorting and dewatering,Preliminary processes - calcination and
roasting. Methods of preparing metal from concentrated ore- Electro metallurgy- Metallurgy of Aluminium,
Sodium-Pyro Metallurgy- - Metallurgy of Iron, Zinc, Aluminothermy, Auto reduction-Hydro Metallurgy-
Metallurgy of Silver, Gold

Purification of crude metal- Distillaion, Liquation , Zone refining, Vapour phase refining (Mondsproess and
van Arkel processes), Electro refining, Chromatography technique

Module VI: Instrumental Methods of Analysis 9hrs
Atomic absorption spectroscopy- flame emission spectroscopy- applications — colorimetry-spectrophotometry-
laws of spectrophotometry- Beer- Lambert’s law- applications of spectrophotometry-thermal methods-
introduction to TG, DTA and DSC- instrumentations and applications. Tools for measuring nanostructures:
XRD, Atomic Force Microscopy (AFM), Scanning Tunneling Microscopy (STM), Scanning Electron
Microscopy (SEM), Transmission Electron Microscopy (TEM).

References:

1. Advanced Inorganic Chemistry : Cotton and Wilkinson

2. Inorganic Chemistry : J.E. Huheey, Pearson Education, 2006.

3. Inorganic Chemistry : Shriver and Atkins, Oxford Univerity Press, 2010.

4. Concise inorganic Chemistry :J.D. Lee, Blackwell Science, 1996.

5. Coordination Chemistry :Basolo and Johnson, Science Reviews, 1986.

6. Coordination Chemistry : S. F. A. Kettle, Thomson Nelson, 1969.

7. Bio inorganic Chemistry : M.N. Hughes, Wiley-Blackwell, 1981.

8. “Fundamentals of Inorganic Chemistry” : E. S. Gilreath, McGraw Hill, 1958.

9. “Instrumental Methods of Analysis” : Willard, Merrit, Dean and Settle, CBS Publishers and Distributors,

2004.
10. A. K. Srivasthava and P. C. Jain, “Instrumental Approach to Chemical Analysis” S. Chand, 2010.
11. Puri, Sharma and Kalia “Inorganic Chemistry”, Vishal, 2017.
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MODEL QUESTION PAPER
19UCHS542: Inorganic Chemistry I1I

Time: Three Hours Maximum Marks : 80

S0 0N U AW~

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.

Section A

Answer all questions, each question carries 1 mark (answer in a word\sentence)
Which is more basic; La(OH),or Lu(OH),?
Give the general outer electronic configuration of a transition element.
Which is the catalyst used in the oxidation of SO, to SO, in contact process?
Name the element obtained by the bombardment of >**U with an a — particle.
What is the coordination number of Ag in [Ag(CN),] ?
Give the IUPAC name of Na,[Co(CO,),] 7 What is the unit of magnetic moment?

Give the example for a tridentate ligand.
Write the structure of ferrocene.

. Give the formula of a metal carbonyl which does not obey 18-electron rule.

(1x10=10)
Section B
Answer any 8 questions, each question carries 2 marks (short answer questions)
Explain zone refining.
Name the metal ion, other than magnesium, involved in photosynthesis.
Give an example of phosphorus based polymer.
What is ‘inorganic graphite?
What is the oxidation number of P in H,PO,?
Give the formula of a methanide.
Transition metals are less reactive than the alkali and alkaline earth metals - Justify.
Which is more stable: Cu** or Cu’in aqueous solution. ? Substantiate your answer.
Which has got greater tendency to form complexes; lanthanides or actinides ? Give reasons.
Write the difference between calcinations and roasting
What is an ambidentateligand ? Give example.
Explain geometrical isomerism in metal complexes with suitable example.
(2x8=16)
Section C
Answer any 6 questions, each question carries 4 marks (short essay type)
What is Ziese’ssalt ? Give its structure.
State and explain 18-electron rule.
How haemoglobin differ from myoglobin.
What are carboranes ?
Purification of crude metals by Monds proess and van Arkel processes
What happens when orthophosphoric acid is heated ?
What is lanthanide contraction ? Explain its consequences .
What are the factors that affect stability of metal complexes ?
Give an account of the applications of coordination compounds in quantitative and qualitative analysis.
Section D
(Answer any 2 questions, Each question carries 15 marks) (essay type)
a.Describe the ion exchange method for the separation of lanthanides from monazite. (5 marks)
b. Describe the splitting of d-orbitals in tetrahedral and octahedral fields according to crystal field theory.(5 marks)
c. Comment on the magnetic properties of lanthanides. (5 marks)
a.Give an account of the preparation, properties, structure and bonding of noble gas compounds.
(10 marks)
b.Discuss the nature of bonding in metal carbonyls. (Smarks)
a.How silicones are prepared ? Discuss their structure and uses.
b.Give an account of sodium-potassium pump in biological systems.
c.Explain the principle of TG with example.
a.Starting from pyrolusite, how KMnO, is prepared ?
b.Explain the principle and working of AFM.
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Core Course - VII
19UCHS543: Organic Chemistry- 11
(Lecture- Tutorial- Lab : 4-0-2)
No. of credits: 2 No. of instructional hours per week: 4
Total hours: 72

Course outcome

COl: To impart a concrete idea of the about the preparation and properties, mechanism of reactions.
CO2: To get an understanding of organic conversions and of organic compounds

CO3: To inculcate an overview of the principles of spectroscopy

CO4: To impart knowledge about spectral applications to organic molecules.

COS: To study organic compounds like alcohols, aldehydes, ketones, ethers, acids and their properties

Course outline

Module I-Alcohols, Phenols and Ethers (12 hours)

Alcohols: Preparation: From alkenes (Hydration, Hydroboration-oxidation, oxy-mercuration demercuration)
and carbonyl compounds (reduction with Grignard reagent)

Chemical properties: Reactions involving cleavage of O-H bonds (acidity and esterification), oxidation (with
PCC, Collins reagent, Jones reagent and K Cr,O.) and catalytic dehydrogenation — distinction between primary,
secondary and tertiary alcohols — Ascent and descent in alcohol series. Biofuel — ethanol and biodiesel.
Dihydric alcohols: Oxidative cleavage — Lead tetra acetate, periodic acid — Pinacol-pinacolone rearrangement.
Phenols: Preparation from halobenzene and cumene. Chemical properties: Acidity of phenol - effect of
substituents on acidity. Comparison of acidity with alcohol — bromination, nitration, sulphonation, Reimer-
Tiemann reaction (mechanism expected), Kolbe reaction, Liebermann’s nitroso reaction and Lederer-Mannasse
reaction. Distinction between alcohols and phenols.

Ethers: Preparation by Williamson’s synthesis. Reactions of ethers : Cleavage by HI,Claisen rearrangement
(Mechanism expected) — Ziesel’s method of estimation of methoxy group. Crown ethers: Nomenclature and
importance of crown ethers.

Epoxides: Preparation from alkenes — acid and base catalysed ring opening reactions.

Module IT -Aldehydes and Ketones (12 hours)

Preparation: Oxidation of primary and secondary alcohols using PCC, reduction of esters using DIBAL-H,
Rosenmund reduction, Gattermann-Koch formylation and Friedel-Craft’s acylation.

Chemical properties: Nucleophilic addition (HCN, NaHSO,, RMgX and ROH)

Addition-elimination reaction (with ammonia and ammonia derivatives)

Reduction with Metal hydrides, MPV reduction, Clemmenson and Wolff-Kishner reduction

Oxidation: with KMnO,, Tollen’s reagent, Fehling solution, Br, water, Oppenaur oxidation, Baeyer-Villiger
oxidation.

Acidity of a-hydrogen: Aldol, Claisen-Schmidt, Benzoin, Perkin and Knovenagel condensations (Mechanisms
expected). Haloform reaction — Iodoform test ,Cannizaro reaction(mechanism expected) and Beckmann
rearrangement(mechanism expected)

Module III-Carboxylic acids, Sulphonic acid and their Derivatives (12 hours)

Preparation: Hydrolysis of nitrile, carboxylation of Grignard reagent and oxidation of alkyl benzenes.
Chemical properties: Acidity — effect of substituents on the acidity of aliphatic and aromatic carboxylic acids —
HVZ reaction — Decarboxylation — Kolbe electrolysis. Ascent and descent series in aliphatic carboxylic acids.
Preparation, properties and uses of anthranilic acid, cinnamic acid, citric acid, lactic acid, oxalic acid, adipic
acid and phthalic acid.

Formation of acid derivatives — acid chlorides, amides, acid anhydrides and esters — comparison of reactivity
of acid derivatives. Preparation and uses of coumarin — Fries rearrangement (Mechanism expected)
Preparation and reactions of benzene sulphonic acid, toluene sulphonic acid and benzene sulphonyl chloride
— Importance of tosyl group — synthesis and application of saccharin.
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Module I'V- Organic Nitrogen Compounds (12hours)

Nitrocompounds: Nitro-aci tautomerism — Nef’s reaction — reduction of nitrobenzene in various media — nitro
compounds as explosives.

Amines: Classification — Preparation: From alkyl halides, nitro compounds, nitriles, isonitriles and amides —
Hoffmann’s bromamide reaction, Schmidt reaction, Gabriel phthalimide synthesis.

Chemical properties: Basicity (effect of substituents on the basicity of aliphatic and aromatic amines),
Carbyl amine reaction, conversiton of amines to alkene (Hoffmann elimination with mechanism), acylation
and reaction with nitrous acid. Electrophilic substitution reactions of aniline: halogenation, nitration and
sulphonation. Benzidine rearrangement (mechanism expected).

Separation of mixture of amines — methods to distinguish primary, secondary and tertiary amines.
Preparation and synthetic applications of diazonium chloride and diazomethane.

Module V- Organic Spectroscopy I (12 hours)

UV — Visible spectroscopy — types of electronic transitions, effect of conjugation, concept of chromophore,
auxochrome, bathochromic, hypochromic shifts, hyperchromic and hypochromic effects. UV-Visible spectra
of enes. Calculation of A of dienes and a,B-unsaturated ketones.

IR spectroscopy — Molecular vibrations - Functional group and finger print region — group frequencies —
effect of hydrogen bonding on —OH stretching frequency — factors influencing carbonyl stretching frequency.
Comparison of carbonyl stretching frequency in compounds containing carbonyl group.

Interpretation of IR spectra of simple organic molecules such as salicylaldehyde, benzamide, acetophenone,
nitro benzoic acid and phenyl acetate.

Theory of Mass spectrometry — mass spectrum, base peak and molecular ion peak, types of fragmentation,
McLafferty rearrangement, isotopic effect.

Module VI- Organic Spectroscopy II (12 hours)

NMR spectroscopy — principle of proton NMR — Precession. Relaxation, shielding and deshielding effect,
chemical shift, factors influencing chemical shift, spin-spin splitting, coupling constant, Delta and tau scales.
Low and high resolution spectra, Interpretation of PMR spectrum of simple molecules like CHBr,CH,Br,
ethylbromide, pure ethanol and impure ethanol (acidic impurities) acetaldehyde and toluene. Structural
elucidation of simple organic molecules using IR and NMR spectroscopic techniques. Application of NMR
in MRI.
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3. K.S.Tewari, N.K.Vishnoi and S.N.Mehrotra, A textbook of Organic Chemisty, Vikas Publishing House
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S.C.Sharma and M.K.Jain, Modern Organic Chemistry, Vishal Publishing Company, New Delhi, 2017.

P.L.Soni, Text Book of Organic Chemistry, S Chand, 2012.

I L Finar, “Organic Chemistry” Vol — 1, 5" Edition, Pearson Education, New Delhi, 2002.

R.T.Morrison, R.N.Boyd. Organic Chemistry, Pearson Education, New Delhi, 2010.

P.Y. Bruice, Essential Organic Chemisty, Pearson Education, New Delhi, 2013.

9. J. Clayden, N. Greeves and S. Warren, Organic Chemistry, Oxford University Press, New York, 2012.

10. G.M. Louden, Organic Chemistry, Oxford University Press, New York, 2001.
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12. Y.R. Sharma, Elementary Organic Spectroscopy, S Chand, New Delhi, 2013.
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Sons, New York, 2014.

14. P.S. Kalsi, Application of Spectroscopic Techniques in Organic Chemistry, New Age International, New
Delhi, 2016.
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MODEL QUESTION PAPER
19UCH543: ORGANIC CHEMISTRY 11
Time:3hours Max.Marks : 80

SECTION - A
(Answer all questions. Answer in one word to maximum two sentences. Each question carries one mark)
What is Williamson’s synthesis?
Which reagent is used for the oxidative cleavage of 1,2-diols?
Give a test to distinguish aliphatic aldehydes from aromatic aldehydes.
Define chemical shift in NMR spectroscopy?
What is HVZ reaction?
Predict the product obtained when aniline is treated with bromine?
Identify the types of electronic transitions in CH,CHO.
What is base peak?.
What is PCC?
0. Identify the reaction used to convert phenolic esters to ortho\para hydroxy ketones
(10 X 1 =10 Marks)

200NNk W=

SECTION - B
(Short answer type. Answer any 8 questions from the following. Each question carries two marks.)
11. Why phenol is more acidic than methanol?
12. How can you convert methanol to ethanol?
13. What is iodoform test?
14. What is MPV reduction?
15. How is coumarin prepared?
16. How will you convert acetic acid to propionic acid?
17. Explain Nef’s reaction.
18. Write the mechanism of Benzidine rearrangement?
19. What is finger print region? Give its importance.
20. Differentiate bathochromic and hypochromic shifts.
21. What is TMS? Why it is selected as a reference compound in H-nmr spectroscopy?
22. What is DIBAL? What is its use?
(8 X 2 =16 Marks)
SECTION - C
(Short essay type. Answer any 6 questions from the following. Each question carries four marks.)
23. Explain Zeisels method of estimating methoxy group?
24. How can you distinguish primary, secondary and tertiary alcohol?
25. Discuss the mechanism and synthetic importance of Beckmann rearrangement.
26. Comment on Clemmensen and Wolff-Kishner reduction.
27. How cinnamic acid is prepared? Explain its important properties.
28. Discuss Hoffmann elimination?
29. Explain isotopic effect in mass spectroscopy.
30. (i) How can you distinguish inter and intra molecular hydrogen bonding using IR spectroscopy?
(i1) Predict the regions where salicylaldehyde give IR absoptions.
31. Explain spin-spin coupling with an example.
(6 X 4 = 24marks)
SECTION -D
(Answer any 2 question. Each question carries 15 marks)
32. (a) Write the mechanism of the following reactions:(a) Aldol condensation and (b) Benzoin Condensation.
(b) Discuss the mechanism of (i) Reimer-Tiemann reaction and (ii) Claisen Condensation.
(c) Comment on the following (i) Biodiesel and (ii) Crown ethers.
33. (a) Explain the synthesis and applications of saccharin.
(b) How is diazonium chloride prepared? How is it useful to synthesize the following compounds: phenol,
Iodobenze and azobenzene.
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(c) How can you effect the following conversions (i) aniline to para-bromo aniline (ii)) Benzamide to
aniline.
34. (a) Discuss the Woodward-Fieser rules for calculating 2, of dienes.
(b) Explain the principle of NMR spectroscopy.
(¢) A compound with molecular formula C.H,O shows the following absorptions:
(i) IR Spectrum: 3050, 2950, 1700, 1620, 1550, 690 cm.
(i1) PMR spectrum: § 7-8 ppm (multiplet, SH), 2.5ppm (singlet, 3H).
Identify the structure of the compounds.
35. (a) How are primary, secondary and tertiary amines separated?
(b) Discuss the preparation and important reactions of benzene sulphonic acid.
(c) Discuss the different types fragmentation patterns in mass spectroscopy.
(15 X 2 = 30marks)
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Open Course
19UCHSS1.1: Essentials of Chemistry
No. of credits: 2 No. of instructional hours per week: 3
Total hours: 54

Course outcome

CO1: To provide an insight into the structure of atoms and an understanding of the Periodic table
CO2: To provide an idea about nuclear chemistry

CO3: To impart knowledge about industrially important polymers

CO4: To study the applications of chemistry in biology and in our daily life

CO5: To acquire knowledge about environmental pollution

Module 1-Atomic structure and Periodic Classification of Elements ( 9hrs)
Structure of atom- Fundamental particles, atomic mass, atomic number, isotopes. Bohr theory of atom. Orbitals-
Quantum numbers, aufbau principle, Hund’s rule; Pauli’s exclusion principle. Electronic configuration of
atoms - half and completely filled orbitals. Modern periodic table: Periods, Groups, Periodicity- valency,
atomic radius, electronegativity, lonisation potential, Electron affinity.

Module 2 -Nuclear Chemistry (9 hrs)
Natural radioactivity, Nature and types of radiations, Properties. Group displacement law. Radio active
decay series. Decay rate. Half life period, Average life period, Unit of radioactivity. Radiation dose, artificial
radioactivity, nuclear structure. Nuclear fission and Nuclear fusion. Rock dating- Radio carbon dating.
(elementary idea only)

Module 3 -Polymer Chemistry (9 hrs)
Classification of polymer: Origin, structure, synthesis, Molecular forces.

Commercially important polymers: Application of polyethylene, polystyrene, polyhaloolefines, Nylon-6,
Nylon-66, Melamine, Terylene, Bakelite

Natural and synthetic rubber, vulcanization

Importance of Biodegradable polymers, Recycling codes (Elementary idea).

Module 4 -Chemistry in Biological Process (9hrs)
Vitamins: Vitamin-A, Vitamin-B2, Vitamin-C, Vitamin-D, Vitamin-E and Vitamin-K- Name, Source, Function
and deficiency diseases. Enzymes- Classifications, characteristics, role, examples. Hormones - Sex hormones-
Androgens, oestrogens, progesterone, Example, function. Cortical hormones- A few examples with function.
Nucleic acid- RNA, DNA: Introduction- role in life process (No structure or chemical reactions needed)

Module 5 -Chemistry in action ( 9hrs)
Dyes: classification based on constitution, application, examples, uses. Drugs: Antipyretic, analgesic,
antiseptic, disinfectants, tranquilisers, antibiotics structure, name and uses only. Soaps and detergents: Hard
and soft soaps, anionic, cationic and non-ionic detergents, cleansing action of soaps, Explosives: TNT, TNG,
RDX, Gun cotton: name, structure and action. (No structure or chemical reactions needed)

Module 6 -Environmental Chemistry ( 9hrs)
Air Pollution: Types of pollutant in air- carbon monoxide, carbon dioxide, Nitrogen oxides, Sulphur dioxides,
hydrogen sulphide, Cl1,, CFC, particulate matter, metals, fly ash, asbestos, hydrocarbons- source and influence.
Acid rain, Green house effect, ozone layer and its depletion. Water Pollution: Various factors affecting purity
of water, sewage water, industrial waste, agricultural pollution such as pesticides, fertilizers, detergents. Hard
and soft water, Removal of hardness, disadvantage of hard water. Soil pollution : Due to pesticides, herbicide,
fungicide, long term use of fertilizers, plastic waste.
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MODEL QUESTION PAPER
19UCHSS1.1: Essentials of Chemistry

Time: 3 Hrs Total marks: 80

200NNk W=

11

13

15

18

21

23.
24.
25.
26.
27.

28

31

32.

33

Section A.
Answer all the questions. Each question carries 1 mark
Who discovered radioactivity?
Name any unit of radioactivity.
What is the expansion of DNA?
Write an example of a sex hormone.
Name an enzyme.
State Afbau principle.
Draw Px orbital.
Give an example of inorganic polymer.
Name any compound which causes acid rain.

. What is the monomer of nylon-6,6?

(1x10 = 10 marks)
Section B
(2 marks each), Short answerAnswer any 8 questions

. Name the pollutants in air?
12.

What are the factors affecting the purity of water?

. Explain Hund’s rule of maximum multiplicity with an example.
14.

Define electron affinity, explain with an example.

. Distinguish between half life period and average life period.
16.
17.
. What is vulcanization of rubber?
19.
20.

Explain artificial radioactivity.
Write the structure and applications of polyhalo olefins.

What are corticosteroidal hormones? Explain with example.
Distinguish between DNA and RNA.

. How are dyes classified?
22.

Explain cleansing action of soap
(2x8 = 16 marks)
Section C
(Each question carry 4 marks), (Short essay)Answer any 6 questions
Explain the source and hazards of fly ash and asbestos.
Explain briefly soil pollution.
What are periods and groups in the periodic table? What is periodicity?
Explain Bohr model of atom.
Distinguish between nuclear fission and nuclear fusion with examples.

. What are Nylon 66, Melamine and Terylene?
29.
30.

What are the functions and deficiency diseases of Vitamin C, Vitamin D and Vitamin E.
Write a note on explosives.

. Distinguish between addition and condensation polymerization.

(4%6 = 24 marks)
Section D

(15 marks each), (essay), Answer any two question
a) What are quantum numbers? Explain.
b) State Pauli Exclusion Principle. Expalin their significance.
c)Explain stability of half-filled and completely- filled orbitals. (5x3 = 15 marks)

. a) Write a note on Group Displacement law and radioactive decay series.

b) What is carbon dating? In an archaeological piece of wood “C activity is 10 % of the activity found in
a fresh wood. Calculate the age of the archaeological piece (half life of “C is 5760 years.).
c) Write a note on vitamin deficiency disease. (5x3 = 15 marks)
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34. a) What are the different methods for the analysis of oils and fats?
b) What is meant by DNA? Name the sugar unit present in DNA.
c)Write anote on vat dyes. (5x3 = 15 marks)

35. a) Explain the cleansing action of soap.
b) What is antibiotic? Give the names of the first antibiotic and the scientist who discovered it.

c¢) Give an account of the green house effect. (5x3 = 15 marks)
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Open Course
19UCHS51.2 Fundamentals of Chemistry & Its Application to Everyday Life
No. of credits: 2 No. of instructional hours per week: 3

Total hours: 54

Course outcome

COl1: To provide an insight into the evolution of Chemistry

CO2: To provide an idea about the structure of atom

CO3: To impart knowledge about the periodic properties

CO4: To study the structure and properties of selected molecules

COS: To acquire knowledge about the importance of chemicals in our daily life

Course outline

Module 1 -Evolution of Chemistry 9 hrs
Evolution of Chemistry - ancient speculations on the nature of matter, early form of chemistryalchemy, Robert
Boyle and the origins of modern chemistry in the latter 1600s - origin of modern chemistry - Antoine Lavoisier
and the revolution in chemistry - Role of Chemistry as a central science connecting

Physics, Biology and other branches of science. Basic ideas of interdisciplinary areas involving Chemistry

Module 2- Atomic structure -Atom- model of Dalton- Thomson — Rutherford and Bohr. Nature of electron
proton and neutron — atomic number — mass number- isotopes -state the relative charges and approximate
relative masses of a proton, a neutron and an electron - describe, with the aid of diagrams, the structure of
simple atoms as containing protons and neutrons (nucleons) in the nucleus and electrons arranged in shells
(energy levels) (no knowledge of's, p, d and f orbitals);

Module 3—Periodic table 9 hrs
The Periodic Table - Periodic trends, Group properties - describe the relationship between group number and
the ionic charge of an element- similarities among the elements in the same group - metallic to non-metallic
character from left to right across a period of the Period Table- Properties of elements in Group I and XVII
using the Periodic Table

Module 4- Structure and properties of materials 9 hrs
Elements, compounds and mixtures — elementary idea of ionic bond and covalent bond- compare the structure
of simple molecular substances, e.g. methane; water, carbon dioxide, iodine, with those of giant molecular
substances, e.g. poly(ethene); sand (silicon dioxide); diamond; graphite in order to deduce their properties
compare the bonding structures of diamond — graphite, electrical conductivity.

Module 5- Chemicals used in everyday life. 9 hrs
Household materials — Major chemical ingredients (No structural formula and preparation needed), method
of action and possible hazards/toxicity of : Match Box- Household bleach — Soap- detergent— cooking gas —
tooth paste — shampoo-hair dye- nail polish- whitener-moth balls —fire crackers.

Module 6 -Chemicals in food and beverages 9 hrs
Important chemical ingredients/ taste makers used in packed food - soft drinks - and its health hazards.
Chemicals in food production - fertilizers used in natural sources - Fertilizers urea, NPK and Super phosphates
- uses and hazards. Adulterants in milk, ghee, oil, coffee powder, tea, asafoetida, chilli powder, pulses and
turmeric powder - identification. artificial sweeteners - food preservatives.

126



MODEL QUESTION PAPER
19UCHS551.2: Fundamentals of Chemistry & Its Application to Everyday Life

Time: Three Hours Maximum Marks : 80

SO XAN R W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.

Section A
(answer in a word / sentence) Answer all questions
What is superphosphate?
Who is the Father of Modern Chemistry?
How many atoms are present in a molecule of ozone?
Define isotopes.
What is a diamond made up of?
Which element has the electron configuration 2,1.
Name a liquid element.
What is the shape of water molecule?
How many valence electrons are there in carbon?

. Name the main compound present in cooking gas.

Section B
Each question carries 2 marks (Short answer type). Answer any eight questions .
Name any two Toxic Chemicals in Cosmetics
Obtain the electron configuration for (a) N; (b) F.
Explain Hund’s rule of maximum multiplicity with an example.
Define electron affinity, explain with an example.
Which of the following elements Li, Be, B, C, N, O, F and Ne are metals?
Explain Bohr model of atom.
Why is the electronegativity value of most noble gases equal to zero?
What are the Health Effects of Drinking Soda?
Which do you expect to have more metallic character, Lead (Pb) or Tin (Sn)
What is a Match Head of match stick made of?
Explain why graphite conducts electricity whereas diamond doesn’t.
Is the reactivity of group I metals increasing or decreasing down the group? Explain why?
(2x8=16)
Section C
Each question carries 4 marks(Short essay type)Answer any six questions
Explain the colour of firecrackers.
What is the difference between covalent and ionic bonding?
What are periods and groups in the periodic table? What is periodicity?
What are adulterants.
How is Thomson’s model of the atom different from Dalton’s model of atom?
What’s the difference between an oxidation number and an ionic charge?
Explain the health hazards associated with drinking soft drinks?
How can metallic character change across a period?
Describe clearly the link between increasing effective nuclear charge across a period and the changes in van
der Waals radius.
(4%6 = 24 marks)
Section D
Each question carries 15 marks ( essay type) Answer any two questions.
a. Explain about the pH changes of aqueous solutions of elements in the third period as the period is crossed.
b. Explain how these changes are directly related to the changes in effective nuclear charge across the period.
c. Describe the metallic character of elements in a period.
a.Explain the role of some chemicals in household items . (7.5 marks)
b.Write a short note on food adultration. (7.5 marks)
a.Write a short note on the uses and hazards of fertilisers. (10 marks)
b. Draw the structure of carbon and sodium containing nucleons.( 5 marks)
a.Compare the structure of substances, methane, water, carbon dioxide and iodine, with ethane and silicon
(10 marks)
b.compare the bonding structures of diamond — graphite. ( 5 marks)
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Open Course
19UCHS51.3: Environmental Chemistry
No. of credits: 2 No. of instructional hours per week: 3
Total hours: 54

Course outcome

COl: To provide an insight into the structure and composition of atmosphere

CO2: To provide an idea about water quality standards

CO3: To impart knowledge about the sources of air pollution

CO4: To study the effects and control of soil pollution

COS: To acquire knowledge about environmental disasters and environmental protection laws

Module -I Environmental Components: 9 hrs
Structure and composition of the, Atmosphere, hydrosphere, biosphere and Lithosphere — composition of
atmosphere

Module -IT Water pollution: 9 hrs
Sources, its effect and control; Sampling and measurement of water quality and their analysis, water quality
standards, BOD and COD Hard water — soft water Eutrophication and restoration of lakes.

Module -III Air Pollution: 9 hrs
Types and sources of air pollution, Common Air Pollutants - Effects of air pollution; Smog — ozone layer
depletion — green house effect — acid rain

Module IV Soil Pollution: 9 hrs
Sources, types, effects and control of: Land pollution, Marine pollution, Thermal Pollution and Radioactive
pollution. Waste separation, storage and disposal ; Waste Reduction, Recycling and Recovery of materials.
Plastics and their misuses.

Module -V Major environmental disasters 9 hrs
Major environmental disasters - - mercury poisoning in Minamata, Japan ,Itaiitai disease due to cadmium
poisoning in Japan - Love Canal toxic waste site, Seveso disaster chemical plant explosion - Bhopal disaster
- Chernobyl incident,

Module -VI Major environmental laws: 9 hrs
Environment (Protection Act) — The Air (Prevention and control of pollution) Act — The water (Prevention
and control of pollution) Act — The wild life protection Act — Forest conservation Act — The Ozone Depleting
Substances (Regulation and Control) Rules — The Plastic Waste (Management and Handling) Rules - Rio
declaration- Montreal protocol, Kyoto protocol Introduction to Green chemistry (elementary ideas only)

Reference

1. S. K. Banerji, “Environmental Chemistry” PHI Learning Pvt. Ltd, 2014.

2. A. K. De “Environmental Chemistry ” New Age International, 2018.

3. B. K. Sharma “Air Pollution” Goel Publishing House, 2019..

4. V. K. Ahluwalia “Environmental Chemistry”, Ane Books, 2014.

5. G.W. vanLoon and S. J. Dufty “Environmental Chemistry: A global perspective” Oxfor University Press,
2018.

6. S.K.Mohanty, Environment and Pollution Law Manual, Universal Law Publishing Co. Pvt Ltd, 2002
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Time: 3 hours
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MODEL QUESTION PAPER
19UCHS51.3: Environmental Chemistry

Section A
Answerall questions (Each answer carries 1 mark)

What you meant by Triple R in waste management ?.
What type of pollution causes acid rain?
What are the misuses of plastics?
What are the three major man made sources of air pollution?
What kind of materials are discharged into the seas?
What increases the amount of carbon dioxide in the atmosphere?
Explain the action of zeolites on hard water.
What are freons?
Define pollution

. What is fly ash

Section B
(short answer type) (Answer any 8 questions, Each answer carries 2 mark)
How is pollution related to acid rain?
How does ocean pollution affect sea animals?
What are the main concepts of Green Chemistry
Write short note on Radioactive pollution
Discuss the major composition of earth’s atmosphere
Write about the cause and consequence of Chernobyl incident
What is BOD and COD?
What causes radioactive pollution?
Distinguish between Hard water and soft water.
What is the goal of Forest Conservation Act?
What is the Greenhouse effect and what is its cause?
What are the types of air pollutants ?

SectionC
(Short essay type) each question carries 4marks. Answer any 6
Write short note on volatile organic compounds.
How can thermal pollution be prevented?
How do you control Radioactive pollution?
What is smog? How does smog arise?
What is Eutrophication
Write a note on Rio-Declaration.
Explain the various layers of the Atmosphere
What is Air Pollution? How can air pollution be minimized?
Briefly explain about the components of atmosphere.
(6x4 = 24 marks)
Section D
Answer any 2 from the following. Each question carries 15 marks

(a) Explain Hardness of water and the different types. (5 marks)
(b) Discuss about the various sources of water pollution. (5 marks)
(c) What are the control measures for water pollution ? (5 marks)
(a) Write short note on causes and problems of ozone layer depletion?
(b) Explain the various types of smog.
(c) Discuss the Ozone Depleting Substances (Regulation and Control) Rules
(a) Explain thermal pollution
(b) Discuss about plastics and their misuses
(c) Discuss about Chernobyl disasters
(a) Discuss about green chemistry
(b) Explain Montreal protocol and Kyoto protocol
(c) The water (Prevention and control of pollution) Act
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Semester - VI
Core Course - VIII
19UCHG641: Physical Chemistry — 11
No. of credits: 4 No. of instructional hours per week: 4

Total hours: 72

Course outcome

COl1: To impart idea of the concepts of thermodynamics, quantum mechanics, and spectroscopy to chemical,
physical, and biochemical systems.

CO2: To get an understanding of statistical thermodynamics

CO3: To provide a complete description of chemistry at the microscopic level,

CO4: To evaluate physical and chemical systems by non spectroscopic techniques.

CO5: To derive essential mathematical relationships in thermodynamics, quantum mechanics and spectroscopy.

Course outline

Module I — Thermodynamics III & Statistical thermodynamics 12 hrs

Nernst heat theorem, proof and its consequences. Statement of III" law-Plank’s statement, Lewis Randall
statement. Concept of perfect crystal, evaluation of absolute entropies of solid, liquid and gas. Exception to I11
law with reference to examples- CO, NO, N,O and H,O Phase space, system, assembly and ensemble-types
of ensembles and uses. Thermodynamic probability, Boltzmann distribution law (no derivation). Partition
function, entropy and probability. Thermodynamic functions in terms of partition functions - internal energy,
enthalpy, pressure, work function and free energy function.

Module IT — Colloids and Adsorption 12 hrs

Colloidal state: Classification of colloids, Purification of colloids — ultra filtration and electrodialysis, Kinetic,
optical and electrical properties of colloids. Ultra microscope, Electrical double layer and zeta potential.
Coagulation of colloids, Hardy-Schulz rule, Gold number. Gels: Elastic and non-elastic gels, Imbibition and
syneresis, Micelles and critical micelle concentration, sedimentation and streaming potential, Application of
colloids — Cottrell precipitator, purification of water and delta formation.

Adsorption: Physical and chemical adsorption, Freundlich adsorption isotherm, Derivation of Langmuir
adsorption isotherm, Statement and explanation of BET and Gibbs isotherms, determination of surface area of
adsorbents by BET equation. Applications of adsorption.

Module III - Quantum mechanics - 12 hrs

Radiation phenomena- blackbody radiation, photoelectric effect, Compton effect and atomic spectra. Plank’s
quantum theory and explanation of the radiation phenomena. Schrodinger wave equation — significance of
Y, well behaved functions, Concept of operators and some operators of interest (properties of operators not
required), Postulates of quantum mechanics Application of quantum mechanics to simple systems - particle in
1 D box, normalization of wave function, Particle in 3 D box. Concept of degeneracy. Application to hydrogen
atom (no derivation) Schrodinger wave equation in Cartesian and spherical polar co-ordinates, Quantum
numbers.

Module IV — Spectroscopy — 12 hrs

Regions of electromagnetic spectrum. Different units of energy (erg, joule, calorie, cm”, Hz, A and eV)
and their inter conversions. Interaction of radiations with matter. Various types of molecular spectra. Born-
Oppenheimer approximation.

Rotational spectroscopy: microwave spectra of diatomic molecules, energy expression, selection rule,
rotational energy levels, determination of bond length.

Vibrational spectroscopy: Harmonic oscillator. Energy expression. Selection rules, frequency of separation,
calculation of force constant, anharmonic oscillators. Morse equation. Fundamental and overtone transitions,
combination bands, degree of freedom of polyatomic molecules. (calculation of force constant, frequency of
vibration, bond length)

Raman spectroscopy: Stoke’s and antistoke’s lines and their intensity difference, rotational Raman spectrum.
Selection rule. Frequency of separation, vibrational Raman spectrum, Mutual exclusion principle.
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Infrared and Raman spectra as complimentary techniques

Module V — Spectroscopy — 11 12 hrs

Electronic spectroscopy: Frank-Condon principle. Singlet and triplet states. Electronic spectra and diatomic
molecules.

Dissociation and Predissociation, Dissociation energy, electronic spectra of polyatomic molecules (qualitative
idea only).

NMR spectroscopy: Principle, Instrumentation, Chemical shift. Low resolution spectra, Delta and tau scales.
Spin-spin coupling and high resolution spectra, Applications of nmr, simple problems on nmr.

Introduction to FT-nmr,

Electron spin resonance spectroscopy: principle. Types of substances with unpaired electrons, interaction
of electron magnet with external magnet. Energy level spliting. Lande splitting factor, presentation of ESR
spectrum. The normal and derivative spectra. Hyperfine splitting. Simple examples like methyl and benzene
radicals.

Introduction to Mossbauer Spectroscopy

Module VI —-Non-spectroscopic methods 12 hrs

Non-spectroscopic methods: Dipole moment, Debye equation and Clausius-Mosotti equation, measurement
of dipole moment by temperature method, Dipole moment and molecular structure, Diamagnetism and
paramagnetism, Magnetic susceptibility and unpaired electrons, measurement of magnetic susceptibility, Molar
refraction and molecular structure, Atomic refraction, Optical exaltation, Parachor and atomic equivalent of
parachor.

(At least 100 problems are to be worked out from all units together. 30% of the questions for Examination
shall contain problems.)

References

1. P W Atkins, “Physical Chemistry”, Oxford University Press, 2009.

R J Silby and R AAlberty, “Physical Chemistry”, John Wiley & Sons, 2004.

G W Castllan, “Physical Chemistry”, Narosa Publishing House, 2004

Puri, Sharma and Pathania, “Principles of Physical Chemistry”, Millennium Edition, Vishal Publishing

Co., 2017.

Gurdeep Raj, “Advanced Physical Chemistry”, Goel Publishing House, 2014.

S Glasstone, “Thermodynamics for Chemists”, East West Publishers, 2008.

M C Guptha, “Elements of Statistical Thermodynamics”, New Age International (P) Ltd, 2007.

L K Nash, “Elements of Statistical Thermodynamics”, Dover Publications, 2006.

9. AW Adamson, A. P. Gast, “The Physical Chemistry of Surfaces”, Wiley Interscience, 1997.

10. N K Adam, “ The Physics and Chemistry of Surfaces”, Oxford University Press, 1938.

11. M W Hanna, “Quantum Mechanics in Chemistry”, Benjamin, 1969.

12. I N Levine, “Quantum Chemistry”, Pearson Eduaction India, 2016.

13. C N Banwell, “Fundamentals of Molecular Spectroscopy”, Tata McGraw Hill, 2017.

14. Manas Chanda, “ Atomic structure and Chemical bonding in Molecular Spectroscopy”, McGraw Hill,
1994.

15. Physical Chemistry, R. Stephen Berry, Stuart A Rice & John Rose, Oxford University Press, 2000.

16. A.S. Negi and S.C. Anand, A text book of Physical Chemistry, New Age International publishers, 2007.
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MODEL QUESTION PAPER
19UCH641: Physical Chemistry II

Time: 3 Hrs Total marks: 80

200NNk W=

13

15

18

21

23

27.

28

31

32.

33

Section A.
Answer all the questions. Each question carries 1 mark
Which of the following will give pure rotational spectrum? H,, N,, CO,, HCL
Write the mathematical definition of Laplacian operator.
Which branch of spectroscopy is used for the identification of free radicals?
What is the significance of polarizability of a molecule?
What is responsible for the stability of a lyophilic sol?
State The Heisenberg uncertainty principle.
Give the expression for Freundlich adsorption isotherm.
Give the expansion of STM.
Give the selection rule for rotational spectroscopy.

. What is the unit of dipole moment?

Section B
(2 marks each), [Short answer]. Answer any 8 questions

. What is meant by Critical Micelle Concentration (CMC)?
12.

What is sedimentation?

. What is the significance of wave function of a particle?
14.

Give any two applications of ESR spectroscopy.

. What do you mean by the term ‘parachor’?
16.
17.

What is meant by normal modes of vibrations?
What is zeta potential ?

. Calculate the number of fundamental modes of vibrations of CO, and SO, molecules.
19.
20.

How does stokes and anti stokes lines originate in Raman spectrum.
Explain chemical shift.

. Explain blackbody radiation
22.

What is hyperfine splitting in esr?
Section C
Each question carries 4 marks(Short essay), Answer any 6 questions

. What is an ensemble, explain the different types of ensembles.
24,
25.
26.

Discuss the postulates of quantum mechanics.

Explain the underlying principle of NMR spectroscopy.

What is meant by Optical Exaltation? Calculate the optical exaltation of 2,6-dimethylhepta-2,5-dien-4-
one.

Compare physisorption and chemisorptions

. What are the consequences of unharmonicity in vibrational spectroscopy?
29.
30.

What is Debye equation ? Explain its significance.
Explain mutual exclusion rule with examples.

. The fundamental vibrational frequency of carbon monoxide molecule is 2170 cm™ Calculate the force

constant of the molecule.
Section D,
15 marks each (Long essay) Answer any two question
a) Derive and explain Langmuir adsorption isotherm. (5 x3 = 15 marks)
b) What is meant by partition functions? Derive expressions for internal energy and enthalpy.
c)The acceptable solutions to Schrodinger wave equation must have some special properties. What are
these? Elaborate.

. a) What is Hardy-Schulze rule and what are the principles involved in the mechanism of coagulation?

(5 x 3 =15 marks)
b) Show that for a rigid diatomic rotor, the moment of inertia is given by I =ur?
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34.

35.

c¢) The pure rotational spectrum of a gaseous molecule CN consists of a series of equally spaced lines
separated by 3.7978 cm'. Calculate the internuclear distance of the molecule. The molar masses are;
12C=12.011 and “N=14.007 g mol™.

a) How can NMR spectrum distinguish between the isomers: p-xylene and ethyl benzene?
(5 x3 = 15 marks)

b) Explain the shielding and deshielding mechanism in NMR.

c¢) Give the hyperfine structure of ESR spectrum of hydrogen atom.Calculate the ESR frequency of an
unpaired electron in a magnetic field of 0.33T. Given g =2 and p, = 9.273x10>* JT".

a) Discuss the function of a protective colloid. (5 x3 = 15 marks)

b) What is meant byelectrodialysis?

c¢) Explain BET theory.
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Core Course - IX
19UCH642: Organic Chemistry— 111
(Lecture - Tutorial — Lab: 3-0-2)
No. of credits: 4 No. of instructional hours per week: 3
Total hours: 54

Course outcome

COl1: To impart an interesting idea about the preparation and properties of a wide variety of organic compounds
CO2: To get an understanding of and polymers and their properties..

CO3: To inculcate an overview of reagents of synthetic utility

CO4: To impart knowledge on organic compounds carbohydrates, amino acids, proteins, nucleic acids, oils,
fats, detergents,

CO5: To study the importance of terpenes and alkaloids

Module I: Carbohydrates (9 hours)
Classification and nomenclature of monosaccharides, configuration of monosaccharides. Reactions of glucose
and fructose — structure of glucose and fructose — anomers and mutarotation (mechanism expected) - cyclic
structure — pyranose and furanose forms — determination of ring size — Haworth projection formula — chair
conformations.

Epimers and epimerization — Interconversion of aldoses and ketoses — chain lengthening and shortening of
aldoses.

Disaccharides — reactions and structure of sucrose (structural elucidation not required)

Polysaccharides — Structure of starch and cellulose (structural elucidation not required) — Industrial applications
of cellulose.

Module II- Heterocyclic compounds and Drugs (9 hours)
Heterocyclic compounds — classification — nomenclature — aromaticity.

Preparation (special reference to Paal-Knor syntheisis and Hantzsch synthesis) and properties of furan, pyrrole,
thiophene and pyridine. Basicity of pyridine and pyrrole.

Synthesis and reactions of quinoline, isoquinoline and indole with special reference to Skraup, Bischler-
Napieralski and Fischer-Indole synthesis. Structural elucidation of quinoline.

Structure of purine and pyrimidine bases.

Chemotherapy — Drugs — introduction — classification — Synthesis of sulphanil amide, sulphathiazole and
sulphapyridine. mode of action of sulphadrugs and ampicillin. Elementary idea of the structure and application
of chloroquine, paracetamol and aspirin.

Module ITI-Amino acids, proteins and nucleic acids (9hours)
Amino acids — classification, structure and stereochemistry of amino acids, essential and non essential amino
acids — zwitter ion, isoelectric point.

Synthesis of amino acids — Strecker synthesis, amidomalonate synthesis, Erlenmeyer azlactone synthesis.
Peptides: Structure and synthesis ( Carbobenzoxy, Sheehan and solid phase synthesis)

Proteins — classification of proteins —structure of proteins —denaturation and colour reactions.

Nucleic acids: Classification and structure of DNA and RNA. Replication of DNA. Transcription and
Translation - Genetic code.

Module IV-

Natural products (9 hours)
Terpenes — Classification - Isoprene rule - Essential oil — Source, structure, (no structural elucidation) and uses
of citral and geraniol, limonene and menthol. Structure of natural rubber — vulcanization and its advantages.
Alkaloids — Extraction and structural elucidation of conine and nicotine. Importance of quinine, morphine and
codeine.

Vitamins : Classification, structure, functions and deficiency diseases (structure of vitamin A, B1 and C only
- but no structural elucidation).

Lipids — biological functions — oils and fats — common fatty acids — hydrogenation — rancidity - saponification
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value, iodine value, acid value.

Module V- Soaps, Detergents and Polymers (9 hours)
Soaps and detergents: Soap — synthetic detergents — cleaning action of soap and detergents.

Polymers: General idea of monomers, polymers and polymerisation— Degree of polymerisation —polydispersity
- number and weight average molecular mass. Classification of polymers, Homopolymers and copolymers,
Addition and condensation polymers, thermoplatstics and thermosets — mechanism of addition polymerization
(Cationic, anionic and free radical) — Tacticity — role of ZieglerNatta catalyst in directing the tacticity in
polypropylene (mechanism not required).

Addition polymerisation. Preparation and uses of (i) polyethylene (ii) PVC (ii1)Teflon

Condensation polymerisation:(i) phenol-formaldehyde resin (ii) epoxy resin (iii)nylon-66

Polyethylene terephthalate. Synthetic rubbers — SBR and nitrile rubbers. Biodegradable polymers Additives to
polymers — Plasticisers, stabilizers and fillers

Module VI- Organometallics, Active methylene compounds and Reagents in Organic synthesis.

(9 hours)
Organomagnesium compounds: Grignard reagent: Preparation — Reaction with compounds containing acidic
hydrogen, carbonyl compounds, cyanides and CO,.
Organo lithium compounds: Preparation — Reaction with compounds containing acidic hydrogen, alkyl halides,
carbonyl compounds, cyanides and CO,,.
Organo zinc compounds: Preparation of dialkyl zinc — Reaction with active hydrogen compounds, acid halides
and alkyl halides — Reformatsky reaction (mechanism expected)
Li dialkylcuprates — Preparation and reaction with aliphatic/aromatic/vinyl halides.
Active methylene compounds — examples — Preparation of ethyl acetoacetate by Claisen condensation
(mechanism expected) — tautomerism — Synthetic applications of acetoacetic ester.
Reagents in organic synthesis: Study of the following reagents with respect to functional group transformations

1. LiAlH, - reduction of =CO, -COOR and ~CONH.,.

2. NaBH, and Diborane — reduction of =CO

3. SeO, - hydroxylation of allylic and benzylic positions, oxidation of CH, alpha to =CO to =CO
4. NBS : Allylic and benzylic bromination.

References:

1. A.Bahl and B.S.Bahl, Advanced Organic Chemistry, S.Chand& Company, New Delhi, 2012.
2. L.G.Wade Jr, Organic Chemistry, Pearson Education, New Delhi, 2012.
3. K.S.Tewari, N.K.Vishnoi and S.N.Mehrotra, A textbook of Organic Chemisty, Vikas Publishing House
(Pvt) Ltd., New Delhi, 2006.
S.C.Sharma and M.K.Jain, Modern Organic Chemistry, Vishal Publishing Company, New Delhi, 2017
P.L.Soni, Text Book of Organic Chemistry, S Chand, 2012.
I L Finar, “Organic Chemistry” Vol — 1&2, 5" Edition, Pearson Education, New Delhi, 2002.
R.T. Morrison, R.N. Boyd. Organic Chemistry, Pearson Education, New Delhi, 2010.
P.Y. Bruice, Essential Organic Chemisty, Pearson Education, New Delhi, 2013.
J. Clayden, N. Greeves and S. Warren, Organic Chemistry, Oxford University Press, New York, 2012.
. G.M. Louden, Organic Chemistry, Oxford University Press, New York, 2001.
. Gowariker V.R., Viswanathan N.V. and Jayader Sreedhar, Polymer Science, Wiley Eastern Ltd, New
Delhi, 1986.
12. Billmeyer F.W., Text book of Polymer Science, John Wiley and Sons, 2007.
13. S.M. Mukerji and S.P. Singh, Reaction Mechanism in Organic Chemistry, McMillan Publishers, 2007.
14. S.P. Bhutani, Chemistry of Biomolecules, Ane Book Pvt Ltd, 2009.
15. O.P. Agarwal, Chemistry of Natural Products, Krishna Prakashan, 2014.
16. T.L. Gilchrist, Heterocyclic Chemistry, Pearson Education, New Delhi, 2005.
17. V.K. Ahluwaliya, Organic Reaction Mechanisms, Narosa Publishing House, New Delhi, 2010.
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MODEL QUESTION PAPER
19UCH642: ORGANIC CHEMISTRY III
Time:3hours Max.Marks : 80

SECTION - A

(Answer all questions. Answer in one word to maximum two sentences. Each question carries one mark)

Draw the structure of D-Arabinose and D-Ribose?

What are epimers?

Write the [IUPAC name of (i) Furan and (ii) quinoline.

Write the structure of chloroquine.

What is isoelectric point?

What is natural rubber chemically?

Write any two biological functions of lipids.

What is soap?

Write the monomers of the following polymers (i) PTFE (ii) PP.
0. What is Frankland reagent?

200NNk W=

(10 X 1 =10 Marks)
SECTION - B
(Short answer type. Answer any 8 questions from the following. Each question carries two marks.)
11. Explain inversion of cane sugar.
12. Write any two industrial applications of cellulose.
13. Compare the aromaticity of furan and thiophene.
14. Write the structure of pyrimidine bases present in nucleic acids.
15. Define the terms (i) saponification value and (ii) iodine value.
16. What is isoprene rule?
17. What are essential and non-essential amino acids?
18. What is denaturation of protein?
19. Differentiate oils and fats.
20. Define the terms M and M.
21. What is NBS? What is its use?
22. What are active methylene compounds? Give examples.
(8 X 2 =16 Marks)
SECTION - C
(Short essay type. Answer any 6 questions from the following. Each question carries four marks.)
23. How can you interconvert glucose and fructose?
24. What is mutarotation? Explain its mechanism.
25. Explain the synthesis of amino acid by (i) Strecker and amidomalonate synthesis.
26. What are vitamins? How are they classified? Write the structure of Vitamin A and C.
27. What is tacticity? Explain it by taking poly propylene as an example.
28. What is Bakelite? How is it prepared? Give its important applications.
29. Write a short note on the structure of DNA.
30. Discuss the mechanism of Reformatsky reaction.
31. Elucidate the structure of conine.
(6 X 4 =24marks)
SECTION -D
(Answer any2 question. Each question carries 15 marks)
32. (a) Discuss the cycic structure of glucose
(b) Briefly explain the structure of starch and cellulose.
(c) (1) Why does glucose and fructose form same osazone?
(if) How does fructose reacts with the following reagents? (1) Na/Hg and H,0 (2) CH,OH and dry HCI (3)
Fehling’s solution.
33. (a) Explain the Fischer-Indole synthesis.
(b) What are sulphadrugs? Give examples. Explain the mode of action of sulpha drugs.
(c) What are terpenes? How are they classified? Write the structure of limonene and menthol.
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34. Write brief note on the following : (a) Replication of DNA
(b) Merrifield synthesis
(c) Structure of protein
35. (a) Explain the synthetic applications of ethyl acetoacetate.
(b) How Grignard reagent is prepared? Explain its importance in the synthesis of primary, secondary,
tertiary alcohols and carboxylic acid.
(c) Explain the mechanism of cationic and anionic polymerization.
(15 X 2 = 30marks)
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Core Course - X
19UCH643: PHYSICAL CHEMISTRY- II1
No. of credits: 4 No. of instructional hours per week: 4
Total hours: 72

Course outcome

COLl: To provide an insight into the thermodynamic and kinetic aspects of chemical reactions and phase
equilibrium

CO2: To get an understanding of the various electrochemical systems.

CO3: To provide a complete description of the basics of electrochemistry and its importance to modern
industry and technology

CO4: To evaluate various types of reactions and the rate of chemical changes.

CO5: To study the phase diagrams of one, two and three component systems

Module I-Chemical Kinetics &Catalysis 12 hrs
Order of reaction, Derivation of integrated rate equation of zero, first, second and nth order reaction,
Determination of order of reactions- Fractional life-method, Isolation method.

Qualitative idea of Complex reactions:- (a) opposing reactions (b) first order consecutive reactions (c) parallel
reactions (d) chain reactions.

Influence of temperature on rate of reaction: Arrhenius equation, Determination of Arrhenius parameter, Energy
of activation and its significance. Collision theory, Derivation of the rate equation for a second order reaction
based on collision theory, unimolecular reactions- Lindemann mechanism, steady state approximation.

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

Module II-Chemical and Ionic Equilibria 12 hrs
Equilibrium constant and free energy, Thermodynamic derivation of law of mass action, relation between
Kp,Kc and Kx.

Le-Chatelier’s Principle — Application in Haber process and dissociation of PCL.

Reaction isotherm, Temperature dependence of equilibrium constant, Pressure dependence of equilibrium
constant, Application of Clausius-clapeyron equation in physical equilibria.

Ionic equilibrium : Ionic product of water, Effects of solvents on ionic strength, levelling effect, Pka and Pkb
values, solubility product and common ion effect and their applications.

Buffer solution, buffer action, pH of buffer solution- Henderson’s equation, buffer capacity Hydrolysis of
salts of all types, degree of hydrolysis and hydrolytic constant, determination of degree of hydrolysis, relation
between hydrolytic constant and ionic product of water

Module III-Phase Equilibria 12 hrs
Phase Equilibria:-Terminology, the phase rule, thermodynamic derivation of phase rule and its application
to (a) water system (b) sulphur system (c) solid-liquid equilibria involving simple eutectic system such as
Pb-Ag system, KI-water system, freezing mixtures, thermal analysis and desilverisation of lead (d) solid-
liquid equilibria involving compound formation with congruent and incongruent melting points:- FeCl,- H,O
system and Na,SO,-H,O system (¢) solid—gas system- decomposition of CaCO,, dehydration of CuSO, 5H,O,
deliquescence and efflorescence.

Module I'V-Binary Liquid Systems 12 hrs
Liquid-Liquid system:- Completely miscible, ideal and non-ideal mixtures, Raoult’s law, vapour pressure-
composition and temperature-composition curves, fractional distillation, deviation from Raoult’s law,
Azeotropic mixtures, partially miscible liquid system, critical solution temperature, Conjugate layers, example
for upper, lower and upper cum lower CST,

Introduction to three component system, distribution law, its thermodynamic derivation, limitations of
distribution law, application of distribution law to the study of association and dissociation of molecules,
solvent extraction. (9hrs)
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Photochemistry:Grothus-Draper, Beer- Lambert and Stark- Einstein laws, Quantum yield, Reason for
very low and very high quantum yields, Rate equation for decomposition of hydrogen iodide, Role of
photochemical reactions in biochemical processes, photostationary states, Fluorescence and phosphorescence,
chemiluminescence and photosensitization, Explanation and examples .
(3hrs)

Module V-Electromotive Force 12 hrs
Electrochemical cells(brief explanation) Reference electrodes-standard hydrogen electrode, calomel electrode,
Types of electrodes-Metallic electrodes, anion reversible electrodes and redox electrodes, Electrode reactions
and cell reactions, Derivation of Nernst equation for electrode potential and cell potential, Gibb’s Helmholtz
equation and EMF of a cell, calculation of AG, AH and AS from EMF data. Concentration cells with and
without transference, electrode and electrolyte concentration cells, derivation of equation for the EMF of
concentration cells with and without transference, Liquid Junction Potential. Introduction to over voltage
and polarization. Applications of potential measurement:-Determination of ionic product of water, hydrolysis
constant and solubility product, pH value using quinhydrone and glass electrode, potentiometric titrations of
acid-base and redox reaction.

Module VI-Electrical Conductance 12 hrs
Inter ionic attraction theory, Debye-Huckel-Onsager equation (Qualitative treatment only) activity and activity
coefficient of electrolytes, Kohlrausch’s law and its applications , Wein effect, Debye-Falkenhagen effect,
Walden'’s rule. Ionic mobilities:- Transference number and its determination by Hittorff’s and moving boundary
methods, abnormal transference numbers, Applications of conductivity measurements:- Determination
of degree of dissociation of weak electrolytes, degree of hydrolysis, solubility of sparingly soluble salts,
conductometric titrations involving strong acid - strong base, strong acid-weak base, weak acid- strong base,
weak acid-weak base and precipitation.

Fuel cells :- Hydrogen-Oxygen fuel cell, Hydrocarbon — Oxygen fuel cell Primary-Mercury cell, Dry cell and
secondary cells —Lead acid cell, Li-ion cell Corrosion, Prevention of corrosion .

At least 100 problems are to be worked out from all units together. 30% of the questions for Examination shall
contain problems.

References:

Advanced Physical Chemistry ,Gurdeep Raj, Goel publishing house, 2014.

Elements of Physical Chemistry ,Glasstone and Lewis,Macmillan, 1963.

Physical Chemistry ,P.C.Rakhit,Sarat Book House,Calcutta, 2014.

A Text book of Physical Chemistry, K.L.K. Kapoor,Vol 1,3 & 4, Macmillan, 1999.

Physical Chemistry,R.Stephen Berry, Stuart A. Rice & John Ross 2nd Edn, Oxford University Press, 2000.
Physical Chemistry, Levin, 5th edn, McGraw Hill Education, 2011.

Physical Chemistry, G.M. Barrow, 6th edn, The McGraw-Hill Companies, 1996.

Priniciples of Physical Chemistry, Puri, Sharma &Pathania, Vishal Publishing Co., 2017.

A.S. Negi and S.C. Anand, A text book of Physical Chemistry, New Age International publishers, 2007.
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MODEL QUESTION PAPER
19UCHG643: Physical Chemistry — I11

Time: 3 Hrs Total marks: 80

Rl

= 00N LA

13

15

18

21

23.
24.

25.
26.
27.
. Derive Clausius- Clapeyron equation and mention its applications .
29.
30.

28

31

33.

Section A

Answer all the questions Each question carries 1 mark
Give the Arrhenius equation.
Write the integrated rate equation for a first order reaction.
Give the relation between hydrolytic constant, dissociation constant and ionic product of water of a salt of
strong acid and weak base.
The solubility of AgClI in water at 25 °C is 0.00179 g/L. calculate its solubility product at 25 °C.
Write Debye- Huckel- Onsagar equation.
Write the reduced phase rule equation.
Give an example for a system having upper cum lower CST.
Give the Nernst equation for the potential of a copper electrode.
What is meant by quantum yield of a photochemical reaction?

. Represent the electrochemical cell formed when Zn electrode is coupled with Ag electrode.

Section B
Each question carries 2 marks (Short answer) .Answer any 8 questions

. Define buffer solution and buffer index .
12.

Define the term activation energy. Why different reactions proceed at different rates?

. Give one example each for a consecutive and a parallel reaction
14.

What is meant by common ion effect? Explain with an example.

. Describe with example (i) Triple point (ii) Eutectic point
16.
17.
. What is Debye Falkenhagen effect?
19.
20.

Explain the term congruent melting point with an example
Write a note on conductometric titration of acetic acid against sodium hydroxide?

How will you construct a calomel electrode?
What is meant by liquid junction potential? How can it be almost eliminated?

. What are azeotropes ? Explain with an example.
22.

What is critical solution temperature? How does it vary by the addition of an electrolyte?
Section C

Each question carries 4 marks (Short essay). Answer any 6 questions
The rate constant of a second order reaction is 5.70 x 10~ dm?mol! S'at 25 °C and 1.64 x 10*dm*mol"' S'at
40 °C. Calculate the activation energy and the Arrhenius preexponential factor.
What would be the pH of a solution obtained by mixing 5 g of acetic acid and 7.5 g of sodium acetate and
making the volume equal to 500 ml? Dissociation constant of acetic acid at 25 °C is 1.75 x 10°~.
Explain the principle of freezing mixture by taking KI — H,O system as an example.
State and explain Nernst distribution law. What are the limitations of the law?
What are fuel cells? Describe H, — O, fuel cell and its cell reactions.

Explain the terms (i) Fluorescence (ii) Phosphorescence
write an note on the role of photochemical reactions in biochemical processes.

. What are the laws of photochemistry , explain ?
32.

Explain the phase diagram of Pb-Ag system.
Section D
Each question carries 15 marks (essay) Answer any two question
a) using Le Chatliers Principle, describe the effect of temp, pressure and concentration for the following
systems in equilibria:

N, +3H, = 2NH,; PCls=PCl3+Cl,
: (5 x 3 =15 marks)

b) Give the applications Nernst distribution law.
c) Elaborate on azeotropic mixtures.
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34. a) How will you determine the transport number of ions using Hittorf method? (10 marks)
b) Give the construction and working of SHE. (5 marks)
35. a) Derive van’t Hoff equation for temperature dependence of equilibrium constant. (10 marks)
b) The equilibrium constant for a reaction is 1% 10°. Calculate the standard free energy change for the
reaction in kilojoules at 25 °C (5 marks)
36. a)What is meant by CST. Explain different types of CST with examples (5 marks)
b) Discuss various types of concentration cells. (10 marks)
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Elective Course
19UCH661.4: BIOCHEMISTRY
No. of credits: 2 No. of instructional hours per week: 3
Total hours: 54

Course outcome

COl: To provide an insight into the circulatory system

CO2: To provide an idea about respiratory system

CO3: To impart knowledge about kidney function

CO4: To study about food, its nutritional value and digestion

COS: To acquire knowledge about the chemical techniques used in biology

Module I- Blood 9 Hrs
Constituents of blood cells and plasma, plasma proteins, albumin and globular - lipoproteins, functions (Details
not expected), Hemoglobin — Structure & functions, Blood O, dissociation curve, Abnormal hemoglobin-
Sickle Cell anaemia, MetHb, Thalassemia.

Blood Coagulation - Coagulation factors, Mechanism

Module II- Respiration 9 Hrs
Respiration - Need for respiration, Organization of the pulmonary system, Stepsin respiration(Explanation
required) Mechanism of respiration- aerobic & Anaerobic,

Respiratory diseases- Chronic Obstructive Pulmonary Disease (COPD), Brochintis, Pneumonia, Lung cancer

Module III- Kidney Function 9 Hrs
Body water balance, buffers in blood, Formation of Urine, Kidney function, Renal Threshold, Constituents of
Urine, diseases associated with Kidney function

Module IV -Nutrition 9 Hrs
Defining Nutrition, role of nutrients , Importance of Balanced diet, Measurement of Energy Value of food
, Calorific value, caloric requirement, Kilocalorie. Basal metabolic rate (BMR):-Significance, Condition,
factors , measurement

Module V- Digestion and Absorption of Food 9 Hrs
Outline study of digestion and absorption of Carbohydrates, proteins, fats and enzymes involved , composition
and functions of bile - Bile pigments, Bile acids, Bile salts.

Module VI- Biochemical Techniques 9 Hrs
Chromatographic methods - Ion exchange, adsorption paper, TLC, GLC, affinity, Applications of
Chromatography, Gel filtration Electrophoresis-paper, gel, ultracentrifugation.

REFERENCES

1. AC Guyton, JE Hall “Text Book of Medical Physiology”, Elsevier, 2005.

2. KE Barret, SM Barman, “Review of Medical Physiology ”, McGraw Hill, 2019.

3. David J Randall, “Animal Physiology”, WH Freeman, 2002.

4. A.C. Deb, “Fundamentals of Biochemistry”, New Central Agency, 2001.

5. M Swaminathan, “Advanced Text Book on Food & Nutrition”The Bangalore Press, 2006.
6. B. Srilakshmi, “Nutrition Science”, New Age International, 2006.
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MODEL QUESTION PAPER
19UCH661.4: Biochemistry

Time: 3 hours Maximum marks: 80

200NNk W=

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.
35.

Section A.
Answer all questions (maximum two sentences each question carries 1 mark)
What is the normal pH of arterial blood?
What is the cause of sickle cell anemia?
Give an example for plasma protein.
What are anticoagulants?
Define BMR?
What is the renal threshold value of glucose?
What is NPN?
What is the calorific value of fat?
Name the bile pigments.

. What is GLC?

(10x1=10 marks)
Section B
Answer any eight, each question carries 2 marks
Define renal threshold and its significance?
What are the normal constituents of urine?
What are the different types of hemoglobin?
Write a short note on protein digesting enzymes.
Draw the structure of heme
What are the constituents of blood?
What are the functions of plasma protein?
What is difference between plasma and serum?
What is adsorption chromatograpy?
What is the composition of bile?
Write about abnormal hemoglobin.
Discuss about ion exchange chromatography.
(8 x 2 =16 marks)
Section C
Answer any six each question each question carries 4 marks
Explain Oxygen dissociation curve and factors affecting its shift.
Describe gel electrophoresis.
Explain thin layer chromatography.
Explain briefly the buffers in blood.
Give an account of diseases affecting kidney function.
Discuss about ultracentrifugation.
Discuss the physiological events involved in the transport of oxygen and carbon dioxide.
Describe briefly about the various blood cells.
Briefly explain about lipoproteins and their functions.
(6 x 4 = 24 marks)
Section D
Answer any two ( essay) Each question carries 15 marks
Discuss about (i) Coagulation factors (i1) Anticoagulants (iii) Mechanism of blood clotting.
Discuss about the principle procedure and applications of (i) SDS PAGE (ii) Affinity chromatography (iii)
Gel filtration chromatography
Describe (i) Body water balance (ii) Functions of kidney (iii) Formation of urine.
Discuss about the digestion and absorption of (i) Carbohydrate (ii) Protein (iii) Fat
(15 x 2 =30 marks)
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For all Lab courses scheme of ESE is decided by the board examiners in each year

First Degree B.Sc Programme in Chemistry Lab course Semester 11,
PART B. LABORATORY
COMPUTER LABORATORY

[No ESA for this component]

Computer Lab based instruction on the use of computer and internet in learning. Use of educational softwares,
information mining from internet and using INFLIBNET/NICNET, NPTEL and VIRTUAL LABS OF
MHRD. Word processing and document preparation. Use of Spread sheets in Data handling and presentation.
Introduction to chemical structure drawing, visualization of molecules using chemistry softwares.

Core Course - 1V
19UCH442: Lab Course I
Three hours examination in semester IV. (Credit 2)

Course outcome

CO1: To provide an insight into the Qualitative Analysis (Micro Analysis)

CO2: To get an understanding of the Inorganic Preparations

CO3: To provide a complete description of the reactions of the radicals with a view to their identification and
confirmation

CO4: To acquire the skill of systematic qualitative analysis by microscale methods of a mixture containing
two acidic and two basic radicals

CO5: To acquire the skill of handling chemicals and laboratory equipments.

1. Qualitative Analysis (Micro Analysis)

a. Studies of the reactions of the following radicals with a view to their identification and confirmation: Pb*,
Cu*, Bi**, Cd*, Sn*, Sb*, Fe*', Fe*', Al*+, Cr*" Zn*, Mn*", Co*", Ni*", Ca**, Sr*", Ba**, Mg*', K*, NH*,
CO,*, §*,NO,, NO, F, CI,, Br, I, BO,", acetate, oxalate, CrO,”, PO, and SO *.

b. Systematic qualitative analysis by microscale methods of a mixture containing two acidic and two basic
radicals from the above list (not more than one interfering radical).

11. Inorganic Preparations

The following preparations are to be done:-
Potash alum

Hexamine cobalt

Chloride

Tetramine copper

Sulphate

Mohr’s salt

Microcosmic salt

Sodium cobalti nitrate

Sodium nitro pruside

Manganese phthalocyanin
Potassium trioxalatochromate and
Potassium trioxalatoferrate

mATIE@R SO a0 o
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Core Course - VIII
19UCH544: Inorganic Volumetric Analysis (Lab Course Number II) and
Core Course - IX
19UCHS545: Physical Chemistry Experiments (Lab Course Number I1I)
Six hours examination in semester V
No. of credits: 3+2

Course outcome

COl: To provide an insight into Inorganic Volumetric analysis and Physical Chemistry experiments.

CO2: To get an understanding of the one burette titration and to acquire the skill of accuracy and precision
in experimentation.

CO3: To experimentally verify the theoretical concepts studied.

CO4: To acquire the skill to handle burette, pipette and other volumetric equipments.

CO5: To learn the use of softwares and programmes in the physical chemistry experiments

Inorganic Volumetric analysis- one burette titration only

(a) Acidimetry and alkalimetry

Preparation of carbonate free sodium hydroxide. Use of constant boiling hydrochloric acid Titrations using
(1) Strong acid — strong base (2) Strong base — weak acid (3) Strong acid — weak base, determination of
Na,CO, and NaHCO, in a mixture by indicator method and NH, in an ammonium salt by direct and indirect
methods.

(b) Permanganometry

The following determinations are to be done using standard permanganate solution (1) Ferrous iron (2) Oxalic
acid (3) Hydrogen peroxide (4) Calcium (5) Nitrite and (6) MnO, in pyrolusite.

(c) Dichrometry

Determination of Ferrous iron using internal (& external indicator) and Ferric iron after reduction with SnCI2.
(d) Cerimetry

Standardisation of ceric ammonium sulphate with Mohr’s salt. Determination of oxalic acid using ceric
ammonium sulphate.

(e) Iodometry

Standardisation of thiosulphate using KIO,, electrolytic copper and potassium dichromate. Determination of
a copper salt.

(f) Precipitation titration

Determination of chloride in neutral medium.

(g) Complexometry (using EDTA)

Standardisation of EDTA solution with ZnSO, — determination of Zn, Mg, Ni

and Ca — determination of permanent and temporary hardness of water.

Physical Chemistry Practicals

The following experiments are to be done :

Determination of

1. 1.Partition coefficient of iodine between CCl, and H,O or Partition coefficient of ammonia between CHCI,
and H,O

2. Transition temperature of a salt hydrate. Molar mass of a solute using transition point depression of a salt
hydrate.

3. Depression in freezing point of a solid solvent by cooling curve method. Molar mass of a solute.

4. Critical solution temperature of phenol — water system.

5. Viscosity of binary mixtures and then concentration of an unknown mixture.

6. Surface tension of binary mixtures and then concentration of an unknown mixture.

7. Refractive indices of KCI solutions of different concentrations and then concentration of an unknown KCI
solution.

8. Conductometric titration of NaOH vs HCI.

9. Potentiometric titration of Fe*” vs Cr,0.*
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10.
I1.
12.
13.

N =

S kW

Potentiometric titration of KMnO, vs KI

Determination of water equivalent of a calorimeter and heat of neutralisation of strong acid — strong base.
Kinetics of hydrolysis of an ester

Influence of KCI impurity on miscibility temperature of phenol — water system and then the determination
of concentration of a given KCI solution.

2. COMPUTER SOFTWARE
Use of softwares and programmes in the physical chemistry experiments

Computer software like Scilab, Excel, etc to solve some of the plotting or calculation problems.
Determination of equivalence point of potentiometric and conductometric titrations using spreadsheet
program.

Data analysis of kinetic experiments using spreadsheet program (determination of rate constant)

Plot scatter diagram.

Basic idea of software like Chemsketch or Chemdraw (any freely available structure drawing softwares)
Draw the structure of molecules using above mentioned software. (Take prints and paste in the physical
chemistry record)
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Core Course-XIII
19UCH644: Organic Chemistry Experiments (Lab Course IV) and
Core Course-XIV
19UCH645 Gravimetry (Lab Course V)
Six hours examination in semester VI
No. of credits: 3+2

Course outcome

CO1: To provide an insight into micro scale experiments in Organic Analysis which reduces uses of chemicals
CO2: To acquire the skill of accuracy and precision in experimentation.

CO3: To experimentally determine the physical constants of organic compounds

CO4: To learn more about chromatography and colorimetric techniques

CO5: To obtain skill in handling costly apparatus used in gravimetry

I. Organic Chemistry Practicals (micro scale)
1. Tests for elements : Nitrogen, halogens and sulphur
Determination of physical constants
Studies of the reactions of common functional groups using known organic compounds.
Qualitative analysis with a view to characterization of the functional groups. The following compounds
may be given for the analysis : chlorobenzene, benzyl chloride, phenol, o — m — p — cresols, naphthols,
resorcinol, benzaldehyde, acetophenone, benzophenone, benzoic, phthalic, cinnamic and salicylic acids,
ethyl benzoate, methyl salicylate, benzamide, urea, aniline, o — m, p — toluidines, dimethylaniline,
nitrobenzene, o — nitro toluene p — nitro toluene, m — dinitrobenzene, naphthalene, anthracene, glucose
and sucrose.
Organic preparations involving halogenation, nitration, oxidation, reduction, acetylation benzoylation,
hydrolysis and diazotisation (TLC of the reactant and Product) . Isolation of an organic compound from a
natural source eg. Hippuric acid from cow’s urine.
5. Chromatography

a. Paper chromatographic separation of mixture of nitroanilines, amino acids and sugars

b. Separation of a mixture of dyes by column chromatography.
6. Organic estimation

a. Molar mass determination of an acid and base by titration method

b. Determination of the phenol/aniline by bromate — bromide method

c. Determination of the equivalent mass of an ester

Bl

IT Gravimetry

The following determinations are to be done using silica crucible (1) Ba as BaSO, (2) Sulphate as BaSO,

(3) Iron as Fe, O, (4) Calcium as CaCO, (5) Aluminium as Al,O, and Magnesium as Mg P.O..

The following determinations are to be done using sintered crucible

(1) Magnesium as oxinate (2) Nickel using dimethyl glyoxime (3) Copper as copper thiocyanate and (4) Silver
as silver chloride

Colorimetry (Using photo electric colorimeter)

Determination of Iron using thiocyanate and ammonia using Nessler’s reagent.

REFERENCE

1. A.L.Vogel, “A text book of Qualitative Analysis including semi micro methods” Pearson Education, 2012.
V.V.Ramanujam, “Inorganic Semi micro Qualitative Analysis”, National Publishing Company, Madras,
1974.

3. E.S.Gilreath “Qualitative Analysis using semi micro method” Mc Graw Hill, 1954.

4. A.l.Vogel, “A text book of Qualitative Inorganic Analysis” Pearson education, 2012.

5. A.LVogel, “Elementary Practical Organic Chemistry” Pearson education, 2010.

6. Day and Raman, “Laboratory Mannual of Organic Chemistry”. Viswanathan, 1996.
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. Mann and Saunders, “Practical Organic Chemistry”, Pearson, 2009.
. A. Findlay, “Practical Physical Chemistry”, Longman, London, 1966.
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9. R.C. Das and E. Behara, “Experimental Physical Chemistry”, McGraw Hill, US, 1984.
10. N.K.,Vishnoi, “Advanced practical organic chemistry” Vikas publishing house, New Delhi, 2009.

The practical examinations of Lab course II ( volumetric analysis), Lab course III ( physical chemistry
experiments) are conducted at the end of V semester with a duration of 6 hours. Lab course IV ( organic
analysis), Lab course V ( gravimetric analysis) are conducted at the end of VI semester with a duration of
6 hours.
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Semester V and VI
19UCHG646: Chemistry Project and Factory visit
Total ESE marks-100- ( No CE marks)
Project
No. of credits: 4

Course outcome

CO1: To develop an aptitude for research in chemistry

CO2: To inculcate proficiency to identify appropriate research topic
CO3: To learn research methodology and literature search

CO4: To acquire the skill of accuracy and precision in experimentation.
CO5: To obtain skill in presentation of the topic

Specifications

Topics of chemical interest can be selected for the project. Project is to be done by a group not exceeding
5 students. Every student should submit typed (A4 paper, 12 Font, 1.5 Space, 20- 30 pages), spirally bind
project report duly attested by the supervising teacher and the Head of the Department on the day of practical
examination before a board of two Examiners for ESE. The viva-voce based on the project is conducted
individually. Project topic once chosen shall not be repeated by any later batches of students. List of projects
submitted year wise is to be maintained in a register and submitted before the examiners if requested.

The project report may contain the following sections:

1. Preliminary (Title page, declaration, certificate of the supervising teacher, content etc.)
2. Introduction with relevant literature review and objective

3. Materials and Methods

4. Results

5. Discussion

6.

Conclusion / Summary 7. References.

Study tour and Factory/ research institute visit

Students are directed to visit one research institute/ chemical factory preferably with in the state of Kerala.
Scientifically prepared hand written study tour report along with photographs of candidate at the places of visit
must be submitted by each student for ESE on the day of the examination of project evaluation.

The board of examiners can decide the scheme of evaluation of project , study tour report and viva voce
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