
ECONOMICS DEPARTMENT 

SYNOD COLLEGE 

TEACHING METHODS 

The following are the different teaching methods adopted by the department: 

1. Name of the method: LECTURE METHOD 

DEFINATION 

The main method of teaching in the department is teacher-centered where most of the classes are done 

by lecture method. The teacher prepared lectures for the classes concerned and the lectures are 

delivered to the students for a period of 45 minutes. The students are required to take notes of what is 

taught in the class and absorbed it. After the conclusion of the topic the students asked questions 

related to the topic. 

OBJECTIVES 

1. To deliver the topic of the syllabus 

2. To make students understand the subject concerned 

3. To increase their cognitive ability 

WHEN TO USE IT 

It is used by demonstrating on a whiteboard, visual aid  

However, lecture method is done in two ways: 

a. Blackboard teaching. This method is done when the topics of the syllabus to be taught involves 

calculations as in mathematics, statistics or topics which requires diagrammatic representation.    

b. PowerPoint teaching. It is one of the teaching methods frequently used in the department. It is a 

visual learning process whereby students learn by watching the teachings and demonstration. The 

students are able to grasp the learning process through the writings, images displayed through 

PowerPoint.  

IMPLEMENTATION 

The method is carried out by the teacher as it is teacher based learning technique. The teachers prepare 

their topics in accordance with the syllabus and disseminate the information to the students. The 

students collect the information and analysis it further. Through this method the students are taught the 

various lessons from the teachers by using video clips, drawing of flowcharts to explain development 

models, diagrams. 



 

2. Name of the teaching method. Tutorials 

DEFINITION 

It can be defined as a teaching method to help either individually or in groups as an addition to the 

lecture method in the classroom. 

OBJECTIVES 

1. To give the extra help to students in addition to classroom teaching. 

2. It helps a one-to-one correspondence with the students who need extra help. 

WHEN TO USE IT 

IN the classroom after the regular classes a follow up to the lecture done or completed. It is used by 

demonstrating on the whiteboard however by making students engage by integrating the tutorials with 

the experiences of the course as a whole.   

IMPLEMENTATION 

The method is carried out as a student centered and to make student engaged in the lessons by giving 

them works, make the students participate by allowing them to analyse the problems and put forward 

questions to be discussed. 

3. Name of the teaching method. Textbook Assignments 

DEFINITION 

It is defined as instructional work given by the teacher to the students to evaluate their progress and it is 

one of the common methods adopted in the teaching process. 

OBJECTIVES 

1. To help the students to initiate their learning skills. 

2. To make self-reliable in finding out information. 

WHEN TO USE 

The method is done by giving lessons to students in relation with the curriculum and the topic discussed 

in the classroom. The assignment given should be specific and the sources should be reliable. The 

method can be used as a regular exercise to help students strengthen their knowledge not just by 

listening but by work assignments related to the topic. 
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1.1.1. Effective Curriculum Delivery (Qualitative Metric)

  The following methods are used by the department to enhance the teaching-learning process

i. Description  of teaching  method used  by the departments

(a) Lecture Method: This method was used in the classroom to impart knowledge to the students on the given syllabus. Its help
the students the given topic through explanation.

(b) Discussion Method: Discussion methods are a variety of forums for open-ended, clearing the doubts, collaborative exchange
of ideas among a teacher and students or among students for the purpose of furthering students thinking, learning, problem
solving, understanding, or literary appreciation. Here, both the teacher and students have an interactive session.

(c) Student’s Seminar: Student’s Seminars are for small groups of students studying the same course. The students were
divided into a different groups and topics was to given each group. Seminars are designed for students to talk about topics in the
course reading or lectures in detail, so students have to take an active part in the debate.

(d) Power-Point Presentation: Power-Point presentation is a presentation created on software from Microsoft that allows users to
add audio, visual and audio/visual features to a presentation. Power-point presentation it depicts the content clearly and its help
the students to understand through videos, pictures, audio and animation.

(e) Brainstorming: A group problem-solving technique that involves the spontaneous contribution of ideas from all
members of the group conducted several brainstorming sessions also: the mulling over of ideas by one or more individuals in
an attempt to devise or find a solution to a problem.

(f) Storytelling:  Storytelling is the description of ideas, beliefs, personal experiences, and life- lessons through stories or
narratives that evoke powerful emotions and insights. Its help students to think about local problems and develop critical
thinking skills, creative skills to write stories, or interact to tell stories. It also enhances attention, concentration, listening skills
and develops patience and endurance.

(g) Demonstration: Demonstration is a teaching method based predominantly on the modelling of knowledge and skills. A form
of presentation whereby the teacher or learners show how something works or operates, or how something is done.

(h) Poster presentation: A poster presentation is an effective way to demonstrate knowledge and skills at the end of a lesson or
unit.



(i) Constructivism Approach: Constructivism is an important learning theory that educators use to help their students learn.
Constructivism is based on the idea that people actively construct or make their own knowledge, and that reality is determined
by your experiences as a learner. Basically, learners use their previous knowledge as a foundation and build on it with new
things that they learn.

ii. Distribution of the Course content amongst the teachers of the departments in the last five years
(a) Dr I. Lapang
(b) Mrs V.G. Wahlang
(c) Dr E. B. Majaw
(d) Dr. R. Lapasam
(e) Dr. B. Sungoh
(f) Shri K. K. Sohkhlet
(g) Mrs P.C. Tariang

Division of Syllabus

Year 2017-2019

Name of the
Teachers 

1st Semester 2nd Semester 3rd

Semester
4th Semester 5th Semester 6th Semester

Dr. I. Lapang Paper I: 
Educational 
Psychology 

Unit- II: 
Intelligence and 
Creativity 
- Creativity: 
Concept and 
Nature, 
Characteristics of 
a Creative Person,
Promoting 
Creativity 
Through Educatio

n  

Paper II- 
Foundations of 
Education 

Unit IV- Education,
Social Change and 
Modernization 

- Education as an 
Instrument of 
Social Change 

- Education and 
Modernization
- Effects of Social 
Changes on 
Education 

Paper III- 
Educational 
System in India 

Unit II- Education in
Colonial India 
(1813-1882) 

- Charter Act (1813)
- Macaulay's Minute
(1835)
- Wood's 
Despatch(1854) 

- Hunter's 
Commission (1882) 

 

Unit IV- Education 

Paper IV- 
Educational 
Thought and 
Practices
Unit II- 
Educational 
Thoughts - Indian 

- Rabindranath 
Tagore 

- Aurobindo Ghosh
- Swami 
Vivekananda 

Unit V- 
Educational 
Practices

Paper V - 
Educational 
Evaluation and 
Statistics 

Unit I- Introductory 
Concepts 

- Concept of 
Measurement and 
Evaluation 

 - Distinction 

Between 
Measurement and 
Evaluation 

- Process and 
Purpose of 

Paper VII: 
Educational 
Technology 

Unit II- 
Communication 

- Concept and 
Process of 
Communication 

- Types of 
Classroom 
Communication 

- Education 
through Mass-
Media (Radio, 
Television and 



Unit - IV: 
Learning 

- Learning: 
Meaning and 
Nature
- Factors 
Influencing 
Learning 

- Theories of 
Learning: Trail
and Error, 
Classical 
Conditioning and 
Insightful 
Learning 

- Transfer of 
Learning  

in North East India- 
(With special 
reference to 
Meghalaya) 

- Problems and 
Issues of Higher 
Education 

- Dewey's Project 
Method 

Evaluation
- Bloom's Taxonomy
of Educational 
Objectives under 
Cognitive Domain 

Unit VI- Correlation 
and NPC 

- Concept and Types
of Correlation 

- Spearman's Rank 
Difference Method 
of Correlation 

- Normal Probability
Curve: Concept and 
Characteristics
Paper VI - 
Contemporary 
Indian Education 
Unit I - Pre-School 
Education 

- Types of Pre- 
Primary Schools 

- 
Anganwadi's Balwad
is, Creches' Day 
Care Centres 

Unit VI - Current 
Trends 

- Human Rights 
Education 

- Women 
Empowerment 
through Education 

Press)
- ICT in Education
Paper VIII: 
School 
Management 

Unit II- Classroom
MAnagement 
- Meaning of 
Classroom 
MAnagement 
- Principles of 
Classroom 
Management 

- Process of 
Classroom 
Management ( 
Planning, 
Organising, 
Leadinding and 
Controlling) 

- Techniques of 
Classroom 
Management   

UNIT IV: School 
Inspections & 
Supervision
-Objectives  and 
Functions  of 
Supervision
- Steps of School  
Supervision 

Smt. 
V.G.Wahlang

Paper I : 
Educational 
Psychology 

Unit II: 

Paper II- 
Foundations of 
Education 

Unit II: 

Paper III- 
Educational 
System in India 

Unit  IV: Education 

Paper IV- 
Educational 
Thought and 
Practices

Paper V - 
Educational 
Evaluation and 
Statistics 

Paper VII: 
Educational 
Technology 

Unit III: Teaching 



Intelligence  and 
Creativity 
-Intelligence : 
Concept and 
Nature 
-Role of Heredity 
& Environment  
in Determining 
Intelligence
-Theories of 
intelligence (Two 
factor & Multiple 
Intelligence) 
Unit III: 
Personality  & 
Individual  
Differences 
-Meaning  and 
Nature of 
Personality 
-Type  and Trait  
Approaches  to 
Personality 
-Factors  
Influencing 
Personality  
Development 
-Measurement of 
Personality 
-Individual 
Indifferences: It 
Educational 
Significance 

Philosophies of 
Education 
-Idealism
-Naturalism
-Pragmatism

-Components  of 
Education  and their
Mutual 
Relationship  
(Pupils, Teachers, 
School and 
Curriculum 
Transaction)

in Post-
Independence  India 
-Education in the 
Indian Constitution
-University  
Education  
Commission (1948-
49)
-Secondary 
Education 
Commission (1952-
1953)
-Indian Education  
Commission (1964-
66) with Reference  
to School Education 
-Knowledge 
Commission Report 
(2007) with 
Reference to School 
Education 
- Right to Education 
Act (2009) 

Unit-I: Ancient  
Educational  
Thought 
-Educational  
Thought  & 
Practices in Post 
Vedic  Period with 
reference to 
Upanishads
- Educational 
Thought & 
Practices in 
Ancient Greece
-  Educational 
Thought & 
Practices in 
Ancient Rome

Unit-VI: 
Innovation 
Practices in 
Education
-Inclusive 
Education 

Unit-II Test 
Characteristics 
-Classification of  
Tests
-Concept of  
Standardized  
&Teacher Made Test
-Characteristics of a 
good Test 
- Reliability and 
Method  of 
Determining 
Reliability by the 
Test- Retest method 
-Validity and  
Method  of 
Determining Content
Validity
Unit-IV Graphical 
Representation  of 
Grouped  Data 
-Histogram
-Frequency Polygon
-Cumulative  
Frequency Curve
-Ogive
Paper VI - 
Contemporary 
Indian Education
 

Unit IV: Higher 
Education 
-Quality 
&Excellence in 
Higher Education 
-Role of UGC, 
NAAC and AICTE
-Knowledge 

Technology
-Teaching Aids: 
Types & uses
 Unit IV: Teaching 
Concepts
-Teaching : 
Concept, Function 
and Principles
-Characteristics  of 
Effective Teaching 
-Teaching  
Operations  at 
various stages (Pre-
Active, Interactive 
and Post-Active) 

Paper VIII: 
School 
Management 

Unit-I School 
Management
-Concept & Scope  
of School 
organization and 
Management
- Types of School 
Management: 
Centralized and 
Decentralized, 
Authoritarian & 
Democratic
-Objectives and 
Principles of 
School 
Management
-Characteristics of 
Successful School 
management 



Commission Report 
2007 with reference 
to higher education
-Globalization of 
Higher Education

Unit VI Institional
Programmes & 
Planning 
-Programmes of a 
School
- Evaluation of 
School Programme

Dr E. B. Majaw Paper I : 
Educational 
Psychology 

Unit – I:

Introducti
on to 
Education
al 
Psycholog
y
1. 
Concept, 
Need 
&amp; 
Scope of 
Education
al 
Psycholog
y
2. 
Methods 
of 
Education
al 
Psycholog
y 
(Introspect
ion, 
Observati
on, Case 
study)

Paper II- 
Foundations of 
Education 

Unit – IV: 

Introduction
to Sociology
&amp; 
Education
1. Nature 
&amp; 
Scope of 
Educational 
Sociology
2. Education
as a Social 
Process
3. Need for 
Sociological
Approach to
Education
4. School as
a Social 
Sub-system
Unit – VI 

Education, 
Society, and
Culture
1. Social 
Group: 
Primary 
&amp; 

Paper III- 
Educational 
System in India 

Unit – I: 

Education in 
Ancient and 
Medieval 
India Basic 
Ideas, 
Objectives, 
Curriculum,
Methods of 
Teaching 
&amp; Role 
of Teachers 
of the 
following 
Systems: -
1. Education 
in Ancient 
India: Vedic,
Brahmanic 
&amp; 
Buddhistic 
Education –

2. Education 
in Medieval 
India
Unit V: 
National 
Policy of 

Paper IV- 
Educational 
Thought and 
Practices

Unit - III: 
Educational
Thought – 

Western
1. John 
Comenius
2. Jean 
Jacques 
Rousseau
3. Bertrand 
Russell
Unit – V: 

Educational
Practices
1. Froebel’s

Kindergarte
n

2. Montessori 
Method

Paper V - 
Educational 
Evaluation and 
Statistics 

Unit – V 

Central 
Tendency 
&amp; 
Dispersion
1. Measures 
of Central 
Tendency: 
Mean 
Median 
&amp; Mode
2. Measures 
of 
Dispersion: 
Range, 
Quartile 
Deviation, 
Average 
Deviation, 
and Standard

Deviation

Paper VI - 
Contemporary 
Indian Education

Unit II: 
Elementary 

Paper VII: 
Educational 
Technology 

Unit – I 

Introductor
y Concept
1. Concept 
and Scope 
of 
Educational
Technology
2. Types of 
Educational
Technology
Unit - VI 
Skills of 
Teaching 
&amp; 
Micro-
teaching
1. Skills of 
Teaching
2. Micro-
teaching
3. Team 
Teaching

4. Evaluation of 
Teaching.

Paper VIII: 
School 



3. 
Applicatio
n of 
Education
al 
Psycholog
y in 
Teaching 
and 
Learning.
4. Stages 
of Growth
&amp; 
Developm
ent
5. 
Adolescen
t 
Behaviour
: 
Characteri
stics, 
Problems 
&amp; 
Role of 
Education
Unit – VI: 

Counsellin
g

1. Steps and  
Techniques of 
counseling

Secondary
2. Social Interaction
&amp; 
Socialization

Education 
(1986) 
&amp; 
Programme 
of Action 
(POA ,1992)
1. Concept 
of National 
System of 
Education
2. Primary 
Education: 
Recommend
ations 
&amp; 
Programme 
of Action
3. Secondary
Education: 
Recommend
ations 
&amp; 
Programme 
of Action

4. Higher Education:
Recommendations 
&amp; Programme 
of Action

Education
1. Sarva 
Shiksha 
Abhiyan 
(SSA): 
Programme 
for 
Universalisat
ion of 
Elementary
Education
2. Role of 
Block 
Resource 
Centres 
(BRC), 
Cluster 
Resource 
Centres 
(CRC), and 
Village
Education 
Committees 
(VEC)
3. Literacy 
Mission
Unit VI: 
Current 
Trends 
Concept, 
Need, Scope,
and 
Programmes 
of the 
following: -
1. Population
Education

2. Environmental 

Management
Unit – III 

Physical 
Infrastructu
re of School
1. School 
Building 
and design 
of school 
plant
2. School 
Library
3. School 
laboratory
4. School 
office

UNIT IV: School 
Inspections & 
Supervision
-Meaning, need 
and scope of 
Inspection and 
Supervision
- Distinctions 
between Inspection
and  Supervision



Education
Dr. R Lapasam Paper I: 

Educational 
Psychology 

UNIT 5: 
Guidance 

  - 

Guidance:Meanin
g, Nature, Scope 
&Types.
  - Need & 

Important of 
Educational & 
Vocational 
Guidance Service 
in Schools. 

  - Aptitudes, 

Interest and 
Attitudes, 
Educational 
Achievements 
and Personality 
Traits.

UNIT 6 
:Counselling
   - Steps & 

Techniques of 
Counselling. 

Paper II- 
Foundations of 
Education 

UNIT 1: 
Introduction to 
Philosophy & 
Education
  - Education & 

Philosophy: 
Concept and their 
Relationship. 

  - Aims of 

Education: 
Individual & 
Social. 

  - Objectives of 

Education at 
Different Levels. 

  - Role of 

Education in the 
Development of 
Human Values 
(Social,Moral and 
Aesthetic). 

  

UNIT 
3:Democracy, 
Freedom & 
Discipline. 

  - Education & 

Democracy. 

  - Freedom & 

Discipline in 
Education. 

Paper III- 
Educational 
System in India 

UNIT 3: Education 
in Colonial India 
(1902 - 1947).
   - Indian University

Commission 
(1902). 

   - Sadler's 

Commission 
(1917). 

   - Hartog 

Committee (1929). 

   - Sargent Report 

(1944). 

 UNIT 6 : Education

in North East India 
(With special 
reference to 
meghalaya).
   - Problems & 

Issues of Primary 
Education. 

   - Problems & 

Issues of Secondary 
Education.

Paper IV- 
Educational 
Thought and 
Practices
UNIT 4: Modern 
Educational 
Thought. 

  - Radha Krishna.

  - J. 

Krishnamurthy. 

  - Paulo Freire.

UNIT 6: Innovative
Practices in 
Education
  - Distance 

Education. 

  - Non formal and 

Continuing 
Education. 

  - Inclusive 

Education. 

Paper V - 
Educational 
Evaluation and 
Statistics 

UNIT 3: 
Psychological Test. 

  - Likert's Attitude 

Scale. 

  - Cattel's Sixteen 

Personality Factors 
(16 PF). 

  - Stanford Binet 

Test of Intelligence. 

Paper VI - 
Contemporary 
Indian Education
UNIT 3 :Secondary 
Education. 

  - Rashtriya
Madhyamik 
Shiksha(RMSA). 

  - Vocationalization
of Secondary 
Education. 

  - Role of NCERT, 

CABE and 
MBOSE. 

  - Navodaya 

Vidhyalaya's
:Objectives and 
Quality Concerns. 

UNIT 5 : Teacher 
Education
  - Concept Need and

Scope of Teacher 
Education. 

  - Pre-service and 

Paper VII: 
Educational 
Technology 

UNIT 3: Teaching 
Technology. 

  - Programme 

Instruction. 

  - Computer Aided

Instruction. 

UNIT 5: Teaching 
Methods. 

  - Methods of 

Teaching: Lecture, 
Demonstration, 
Problem solving 
and Discussion. 

  - Levels of 

Teaching : 
Memory, 
Understanding and 
Reflective level. 

  - Teacher 

Behavior
:Authoritarian, 
Democratic and 
Laisse

Paper VIII: 
School 
Management 

UNIT 4 
:Functioning of 
School. 

  - Function of a 

School. 

  - School Time 

Table & Calendar. 



In-service Teacher 
Education. 
Programmes. 

  - Role of DIET, 

CTE, DERT and 
NCTE in Teacher 
Education.
  - Duties and 

Responsibilities of a 
Teacher. 

  - Teacher's Diary.

  - Role of 

Headmaster & 
Teachers. 

  - Staff Meeting.

UNIT VI
:Institutional 
Programmes & 
Planning
  - Institutional 

Planning - concept,
need, objectives, 
principles and 
process.
-Organization of 
co-curricular 
activities

Year 2020-22

Name of the 
Teachers 

1st Semester 2nd Semester 3rd

Semester
4th Semester 5th Semester 6th Semester

Smt. 
V.G.Wahlang

Paper I: 
Educational 
Psychology 

Unit- II: 
Intelligence and 
Creativity 
- Creativity: 
Concept and 
Nature, 
Characteristics of 
a Creative Person,
Promoting 
Creativity 
Through Educatio

n  

Paper II- 
Foundations of 
Education 

Unit IV- Education,
Social Change and 
Modernization 

- Education as an 
Instrument of 
Social Change 

- Education and 
Modernization
- Effects of Social 
Changes on 
Education 

Paper III- 
Educational 
System in India 

Unit II- Education in
Colonial India 
(1813-1882) 

- Charter Act (1813)
- Macaulay's Minute
(1835)
- Wood's 
Despatch(1854) 

- Hunter's 
Commission (1882) 

 

Unit IV- Education 

Paper IV- 
Educational 
Thought and 
Practices
Unit II- 
Educational 
Thoughts - Indian 

- Rabindranath 
Tagore 

- Aurobindo Ghosh
- Swami 
Vivekananda 

Unit V- 
Educational 
Practices

Paper V - 
Educational 
Evaluation and 
Statistics 

Unit I- Introductory 
Concepts 

- Concept of 
Measurement and 
Evaluation 

 - Distinction 

Between 
Measurement and 
Evaluation 

- Process and 
Purpose of 

Paper VII: 
Educational 
Technology 

Unit II- 
Communication 

- Concept and 
Process of 
Communication 

- Types of 
Classroom 
Communication 

- Education 
through Mass-
Media (Radio, 
Television and 



Unit - IV: 
Learning 

- Learning: 
Meaning and 
Nature
- Factors 
Influencing 
Learning 

- Theories of 
Learning: Trail
and Error, 
Classical 
Conditioning and 
Insightful 
Learning 

- Transfer of 
Learning  

in North East India- 
(With special 
reference to 
Meghalaya) 

- Problems and 
Issues of Higher 
Education 

- Dewey's Project 
Method 

Evaluation
- Bloom's Taxonomy
of Educational 
Objectives under 
Cognitive Domain 

Unit VI- Correlation 
and NPC 

- Concept and Types
of Correlation 

- Spearman's Rank 
Difference Method 
of Correlation 

- Normal Probability
Curve: Concept and 
Characteristics
Paper VI - 
Contemporary 
Indian Education 
Unit I - Pre-School 
Education 

- Types of Pre- 
Primary Schools 

- 
Anganwadi's Balwad
is, Creches' Day 
Care Centres 

Unit VI - Current 
Trends 

- Human Rights 
Education 

- Women 
Empowerment 
through Education 

Press)
- ICT in Education
Paper VIII: 
School 
Management 

Unit II- Classroom
MAnagement 
- Meaning of 
Classroom 
MAnagement 
- Principles of 
Classroom 
Management 

- Process of 
Classroom 
Management ( 
Planning, 
Organising, 
Leadinding and 
Controlling) 

- Techniques of 
Classroom 
Management   

UNIT IV: School 
Inspections & 
Supervision
-Objectives  and 
Functions  of 
Supervision
- Steps of School  
Supervision 

 Dr. B.Sungoh Paper I : 
Educational 
Psychology 

Unit II: 

Paper II- 
Foundations of 
Education 

Unit II: 

Paper III- 
Educational 
System in India 

Unit  IV: Education 

Paper IV- 
Educational 
Thought and 
Practices

Paper V - 
Educational 
Evaluation and 
Statistics 

Paper VII: 
Educational 
Technology 

Unit III: Teaching 



Intelligence  and 
Creativity 
-Intelligence : 
Concept and 
Nature 
-Role of Heredity 
& Environment  
in Determining 
Intelligence
-Theories of 
intelligence (Two 
factor & Multiple 
Intelligence) 
Unit III: 
Personality  & 
Individual  
Differences 
-Meaning  and 
Nature of 
Personality 
-Type  and Trait  
Approaches  to 
Personality 
-Factors  
Influencing 
Personality  
Development 
-Measurement of 
Personality 
-Individual 
Indifferences: It 
Educational 
Significance 

Philosophies of 
Education 
-Idealism
-Naturalism
-Pragmatism

-Components  of 
Education  and their
Mutual 
Relationship  
(Pupils, Teachers, 
School and 
Curriculum 
Transaction)

in Post-
Independence  India 
-Education in the 
Indian Constitution
-University  
Education  
Commission (1948-
49)
-Secondary 
Education 
Commission (1952-
1953)
-Indian Education  
Commission (1964-
66) with Reference  
to School Education 
-Knowledge 
Commission Report 
(2007) with 
Reference to School 
Education 
- Right to Education 
Act (2009) 

Unit-I: Ancient  
Educational  
Thought 
-Educational  
Thought  & 
Practices in Post 
Vedic  Period with 
reference to 
Upanishads
- Educational 
Thought & 
Practices in 
Ancient Greece
-  Educational 
Thought & 
Practices in 
Ancient Rome

Unit-VI: 
Innovation 
Practices in 
Education
-Inclusive 
Education 

Unit-II Test 
Characteristics 
-Classification of  
Tests
-Concept of  
Standardized  
&Teacher Made Test
-Characteristics of a 
good Test 
- Reliability and 
Method  of 
Determining 
Reliability by the 
Test- Retest method 
-Validity and  
Method  of 
Determining Content
Validity
Unit-IV Graphical 
Representation  of 
Grouped  Data 
-Histogram
-Frequency Polygon
-Cumulative  
Frequency Curve
-Ogive
Paper VI - 
Contemporary 
Indian Education
 

Unit IV: Higher 
Education 
-Quality 
&Excellence in 
Higher Education 
-Role of UGC, 
NAAC and AICTE
-Knowledge 

Technology
-Teaching Aids: 
Types & uses
 Unit IV: Teaching 
Concepts
-Teaching : 
Concept, Function 
and Principles
-Characteristics  of 
Effective Teaching 
-Teaching  
Operations  at 
various stages (Pre-
Active, Interactive 
and Post-Active) 

Paper VIII: 
School 
Management 

Unit-I School 
Management
-Concept & Scope  
of School 
organization and 
Management
- Types of School 
Management: 
Centralized and 
Decentralized, 
Authoritarian & 
Democratic
-Objectives and 
Principles of 
School 
Management
-Characteristics of 
Successful School 
management 



Commission Report 
2007 with reference 
to higher education
-Globalization of 
Higher Education
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 PROPOSED STRUCTURE & MARKS DISTRIBUTION FOR THE NEW B.Sc. PROGRAMME 
 IN CHEMISTRY (NEHU)  (ONLY CHEMISTRY PAPERS MENTIONED) 

 First Semester  Total: 100 Marks 
 Chem EH 101  :  Part A  Inorganic, Organic & Physical  Theory – 75 marks  Total: 100 marks 

 Part B  Practical (Organic - Elective)  – 25 marks 

 Chem H 101  : Practical (Organic - Honors)  – 25 marks 
 (  Chem EH 101  is both  Honors  and  Elective  ;  Chem H 101  is purely  Honors  ) 

 Second Semester  Total: 100 Marks 
 Chem EH 201  :  Part A  Inorganic, Organic & Physical  Theory – 75 marks  Total: 100 marks 

 Part B  Practical (Physical)  – 25 marks 

 Third Semester  Total: 100 Marks 
 Chem EH 301  :  Part A  Inorganic, Organic & Physical  Theory – 75 marks  Total: 100 marks 

 Part B  Practical (Inorganic-I)  – 25 marks 

 Fourth Semester  Total: 100 Marks 
 Chem EH 401  :  Part A  Inorganic, Organic & Physical  Theory – 75 marks  Total: 100 marks 

 Part B  Practical (Inorganic-II)  – 25 marks 

 Fifth Semester  Total: 200 Marks 
 Chem H 501  :  Part A  Inorganic Theory  – 50 marks  Total:  100 marks 

 Part B  Organic Theory  – 50 marks 
 Chem H 502  :  Part A  Physical Theory  – 50 marks  Total:  100 marks 

 Part B  Practical (Organic)  – 25 marks 
 Part C  Practical (Physical)  – 25 marks 

 Sixth Semester  Total: 200 Marks 
 Chem H 601  :  Part A  Inorganic Theory  – 50 marks  Total:  100 marks 

 Part B  Organic Theory  – 50 marks 

 Chem H 602  :  Part A  Physical Theory  – 50 marks  Total:  100 marks 
 Part B  Practical (Inorganic)  – 35 marks 
 Part C  Seminar  – 15 marks 

 Note: H  stands for Honors alone;  E  stands for Elective  alone;  EH  stands for both Elective and 
 Honors. The above assignments of Course Numbers (e.g.  Chem E 201  ) is only tentative 



 First Semester  Total: 100 Marks 

 Chem EH 101  1:3 ratio 

 PART A  Inorganic, Organic & Physical Theory  75 marks  (19:56) 

 Section 1 (  Inorganic  )  19 Marks 

 Unit I  9½ marks 

 (a)  Structure  of  Atom  :  Limitations  of  Bohr’s  atomic  model;  idea  of  the  de  Broglie  matter 

 waves,  Heisenberg’s  uncertainty  principle;  Schrodinger’s  wave  equation  and  its  importance; 

 quantum  numbers;  concept  of  wave  function;  physical  concepts  of  Ψ  and  Ψ  2  ;  radial  and  angular 

 wave  functions;  shapes  of  s,  p  and  d-orbitals,  Aufbau  principle,  Pauli’s  Exclusion  Principle, 

 Hund’s  rule,  electronic  configurations  of  atoms,  screening  effect  and  effective  nuclear  charge, 

 extra stability of half-filled and completely filled orbitals. 

 (b)  Nucleus  and  Radioactivity-I  :  Nuclear  particles;  nuclear  binding  energy;  mass  defect  and 

 packing  fraction;  natural  and  artificial  radioactivity;  radioactive  disintegration  series;  first  order 

 rate  equation  of  radioactive  disintegration;  half  life  and  average  life  period,  group  displacement 

 law  ,  unit  of  radioactivity;  neutron-proton  ratio  and  its  implications,  importance  of  radioactive 

 isotopes, elementary concepts of fusion and fission. 

 (c)  Chemical  Periodicity  :  Long  form  of  periodic  table,  modern  periodic  law,  types  of 

 elements  on  the  basis  of  electronic  configuration;  periodic  variation  in  properties  –  atomic  and 

 ionic  radii,  ionization  enthalpy,  electro  gain  enthalpy,  and  electro  negativity;  diagonal 

 relationship. 

 Unit II  9½ marks 

 (a)  Covalent  Bonding  :  Basic  idea  of  valence  bond  theory  and  its  limitations;  Concept  of 

 hybridization  of  orbitals;  valence  shell  electron  pair  repulsion  (VSEPR)  theory  and  shapes  of 

 molecules  and  ions:  BeF  2  ,  BF  3  ,  H  3  O  +  ,  NH  3  ,  H  2  O,  H  2  S,  O  3  ,  CO  2  ,  BO  3 
 3  -  ,  PCl  3  ,  PCl  5  ,  SF  4  ,  SF  6  ; 

 polarity  of  covalent  bonds  and  dipole  moment.  LCAO-MO  theory  and  its  application  to 

 homonuclear diatomic molecules (H  2  , N  2  , O  2  , O  2 
 −2  ,  O  2 

 −  , O  2 
 +  , Ne). 

 (b)  Ionic  Bonding  :  Ionic  structures;  radius  ratio  effect;  limitation  of  radius  ratio  rule; 

 concept  of  lattice  energy  and  Born-Haber  cycle;  polarizing  power;  polarizability  of  ions  and 

 Fajan’s rule. 



 (c)  Bonding  in  Metals,  Semiconductors  and  Hydrogen  Bond  :  Qualitative  idea  of  free 

 electron  theory  and  band  theory  in  solids;  elementary  ideas  on  semiconductors  (n  and  p  types); 

 hydrogen bonding – concept and types of H-bonding – application to inorganic molecules. 

 Section 2 (  Organic  )  19 Marks 

 Unit III  9½ marks 

 (a)  Structure,  Bonding  &  Properties  :  Hybridisation  of  orbitals,  implications  of  hybridisation 

 on  the  concept  of  bond  length,  bond  energy,  bond  angles,  shape  of  the  molecules  with  following 

 examples: (i) CH  4  , H  3  O  +  ,  –  CH  3  , RNH  2  ; (ii) C  2  H  4  ,  +  CH  3  ,  BF  3  , AlCl  3  , carbonyl compounds, and 

 (iii) C  2  H  2  , R-CN, allene, ketene. 

 Nature of covalent bond and its orbital representation in molecules listed above. 

 Bronsted-Lowry  and  Lewis  concepts  of  acids  and  bases,  electronegativity,  polarity  of  bonds  and 

 dipole  moment,  inductive  effect  and  its  role  in  substituted  aliphatic  carboxylic  acids,  effect  of  H- 

 bonding on boiling point and solubility of organic compounds. 

 Conjugation,  resonance,  hyper-conjugation  (propene  and  toluene),  homolytic  and  heterolytic 

 bond  cleavage.  Types  of  reagents  –  electrophiles  and  nucleophiles.  Reactive  intermediates: 

 carbocatons, carbonions, free radicals, carbenes - stability and examples. 

 (b)  Organic  Stereochemistry-I  :  Concept  of  isomerism,  types  of  isomerism  -  configuratonal 

 and  conformational  isomerism.  Fischer,  Newman  and  sawhorse  projections  with  suitable 

 examples,  geometrical  isomerism,  configuration  of  geometrical  isomers,  E  and  Z  nomenclature, 

 geometric  isomers  of  oximes;  optical  isomerism  –  optical  activity,  chiral  carbon  atom, 

 enantiomers, diastereomers, meso compounds, racemic mixture, resolution of racemic mixtures. 

 Unit IV  9½ marks 

 (a)  Alkanes  and  Cycloalkanes:  Nomenclature,  methods  of  formation  (with  special  reference 

 to  mechanism  of  Kolbe  ,  Corey-House  and  Wurtz  reactions),  chemical  reactivity  (oxidation, 

 cracking,  aromatization).  Reaction  profile,  activation  energy,  transition  state  and  intermediate 

 mechanism  of  chlorination,  relative  reactivity  of  halogens  towards  different  types  of  alkanes, 

 nitration, sulphonation. 

 General  method  of  preparation  of  cycloalkanes  (upto  cyclohexane)  and  their  rection  with 

 halogens and HX. Baeyer’s strain theory- its limitations and modifications. 



 (b)  Alkenes  and  Alkynes  :  Nomenclature  of  alkenes,  methods  of  formation,  chemical 

 reactivity,  mechanisms  of  hydrogenation,  bromination,  hydration,  halohydration,  hydroboration 

 and  Markownikoff’s  rule,  mechanism  of  radical  addition,  peroxide  effect,  oxidation  reactions, 

 epoxidation, ozonolysis, hydroxylation. Polymerization. 

 Nomenclature,  structure  and  bonding  in  alkynes,  methods  of  formation,  chemical  reactivity, 

 electrophilic  addition  reactions  (halogenation,hydration,  HX,  HOX),  ozonolysis,  alkynides  (Na, 

 Cu and Ag) and polymerization; compare acidity of ethane, ethene and ethyne. 

 (c)  Aromatic  Hydrocarbons  and  Aromaticity  :  Structure  of  benzene,  molecular  orbital 

 picture  of  benzene,  stability  of  benzene  ring,  resonance  energy,  aromaticity,  Huckel’s  (4n+2)  rule 

 and  its  application  to  simple  molecules  and  ions,  electrophilic,  substitution  reactions  in  aromatic 

 hydrocarbons  and  general  pattern  of  the  mechanism,  effect  of  substituent  groups  (activating  and 

 deactivating  groups,  directive  influence)  –  mechanism  of  nitration,  sulphonation,  halogenation 

 nuclear  and  side  chain,  formylation  (Gattermann  and  Gattermann-Kotch),  Friedel-Craft’s 

 alkylation and acylation. 

 Section 3 (  Physical  )  18 Marks 

 Unit V  9 Marks 

 (a)  Gaseous  State-I  :  Kinetic  theory  of  gases  -  postulates  of  kinetic  theory,  collisions  and  gas 

 pressure,  average  kinetic  energy,  root  mean  square  speed  and  absolute  temperature  of  gas, 

 Boltzmann  constant,  gas  laws  and  kinetic  theory.  Real  gases-deviation  from  ideality, 

 compressibility factor, van der Waals equation of state, virial equation of state. 

 (b)  Liquid  State-I  :  Qualitative  description  of  the  structure  of  liquids,  Physical  properties  of 

 liquids  -  vapour  pressure,  surface  tension,  viscosity,  refractive  index  (definitions  and  descript- 

 tions), Liquid crystals- elementary discussion on structure and types of liquid crystals. 

 Unit VI  9 marks 

 (a)  Crystalline  State-I  :  Law  of  constancy  of  interfacial  angles,  crystal  planes,  law  of  rational 

 indices, Miller indices, space lattice and unit cell, packing in crystals, crystal defects. 

 (b)  Colloids  :  Classification  of  colloids,  preparation  of  colloids  –  peptisation,  Bredig’s  method 

 and  condensation  methods,  purification  of  colloids,  properties  of  colloids  –  Tyndall  effect, 

 Brownian movement, electrophoresis and electro-osmosis, protective colloids and gold number. 



 Chem EH 101 Part B : Practical (  Organic – Elective  Only  ) 25 Marks  (6:19) 

 Laboratory Course (Organic Chemistry) 

 Total Time Practical Exams:  6 hours 

 1.  Qualitative Analysis  10 marks 

 Systematic qualitative analysis of organic compounds containing  one  functional group: 

 (a)  Detection of elements (N, Cl, Br, I) 
 (b)  Determination of one of the following functional groups (with systematic reporting) 

 -COOH, -NH  2  , -NO  2  , -OH (phenolic), -CHO and –CO- 
 (c)  Preparation of the derivative 

 2.  Viva Voce  5 marks 

 3.  Laboratory Record (Internal Assessment)  4 marks 

 Chem H 101: Practical (  Organic – Honors Only  )  25 Marks  (6:19) 

 Laboratory Course (Organic Chemistry) 

 Total Time Practical Exams:  6 hours 

 1.  Qualitative Analysis  10 marks 

 Systematic qualitative analysis of organic compounds containing  two  functional groups: 

 (a)  Detection of elements (N, Cl, Br, I and S) 
 (b)  Determination  of  any  two  of  the  following  functional  groups  present  in  a 

 single organic compound (with systematic reporting) 
 -COOH, -OH (phenolic), -CHO, -CO-, -NH  2  , -NO  2  , -CONH  2  ,  -SO  3  H 

 (c)  Determination of the melting point/boiling point of the compound 
 (d)  Identification of the compound with help of a reference book 
 (e)  Preparation of the derivative and determination of its melting point 

 2.  Viva Voce  5 marks 

 3.  Laboratory Record (Internal Assessment)  4 marks 

 Note  :  Chem EH 101 Part B  and  Chem H 101  have different  question papers. 
 ====================================================== 



 Second Semester  Total: 100 Marks 

 Chem EH 201 

 PART A  Inorganic, Organic & Physical Theory  75 marks  (19:56) 

 Section 1 (  Inorganic  )  19 marks 

 Unit I  9 ½ marks 

 (a)  Principles  of  Qualitative  and  Quantitative  Analysis  :  Solubility  product  and  its 

 applications  in  the  Group  separations  of  cations,  Volumetric  analysis  –  standard  solutions, 

 primary  standards,  expressing  concentrations  of  standard  solutions,  redox  titrations  (potassium 

 permanganate,  potassium  dichromate,  sodium  thiosulphate  and  iodine),  iodometric  and 

 iodimetric titrations, acid-base indicators and its theory. 

 (b)  Acid-Base  Concept  :  Arrehenius  and  Bronsted-Lowry  concept,  the  solvent-system 

 (Franklin)  concept  and  its  limitations;  Lewis  concept;  effect  of  solvent  on  relative  strengths  of 

 acids and bases – leveling effect; Relative strengths of acids and bases (pK  a  and pH concept). 

 Unit II  9  ½ marks 

 (a)  Redox  Reactions  :  Electronic  concepts  of  oxidation  and  reduction,  oxidation  number, 

 common  oxidants  and  reductants,  balancing  of  redox  reactions  by  ion  electron  method, 

 calculation  of  equivalent  weights  of  oxidants  and  reductants,  standard  electrode  potential, 

 electrochemical series and its application. 

 (b)  Some  Concepts  of  Metallurgy  :  Minerals  and  ores,  principles  and  methods  of  extraction  – 

 concentration,  oxidation,  reduction,  electrolytic  method  and  refining,  occurrence  and  principles 

 of extraction of aluminium, copper and iron. 

 (c)  Industrial Chemistry 

 (i)  Fertilizers – Nitrogen fertilizer, manufacture of ammonia, and urea. Phosphatic fertilizers 

 – calcium superphosphate, and NPK fertilizers. 

 (ii)  Cement – constituents, manufacture and setting process, role of gypsum. 

 (iii)  Paints  and  Pigments:  constituents  of  paints;  classification  of  pigments  on  the  basis  of 

 their color with examples. 



 Section 2 (  Organic  )  19 Marks 

 Unit III  9 ½ marks 

 (a)  Nucleophilic  Substitution  Reactions  :  Nucleophile,  ambident  nucleophile,  SN  1  ,  SN  2  ,  SN  i  , 

 factors  affecting  substitution  reactions  (structure  of  substrate,  nature  of  nucleophile,  solvent,  role 

 of  leaving  group),  mechanism  and  stereochemistry  of  substitution  reactions  difference  between 

 nucleophile and bases. 

 (b)  Elimination  reactions:  E  1  ,  E  2  ,  E  1  cB  mechanisms,  orientation  in  elimination  reactions 

 (Saytzeff’s and Hoffmann’s rules). 

 (c)  Alkyl  Halides  :  Preparation  and  reactions  (hydrogenolysis,  aqueous  and  alcoholic  KOH, 

 NH  3  ,  carbon  nucleophiles,  sulphur  nucleophiles,  KCN,  AgCN,  KNO  2  ,  AgNO  2  ,  RCOOAg, 

 RONa, Mg, Li, Na). 

 (d)  Aromatic  Halogen  Compounds  :  Introduction,  preparation  and  chemical  reactivity, 

 nuclear  and  side  chain  halogenation,  electrophilic  and  nucleophilic  substitution  in  aromatic 

 halogen compounds. Role of ring substituents in nucleophilic substitutions. 

 Unit IV  9½ marks 

 (a)  Alcohols  :  Classification  and  nomenclature,  method  of  preparation  including  hydration, 

 hydroboration-oxidation  and  oxymercuration-reduction,  industrial  prepration  of  ethyl  alcohol 

 (from  molasses  and  starch),  reaction  of  alcohols,  distinction  between  primary,  secondary  and 

 tertiary  alcohols  (Victor  Meyer’s  test,  Lucas  test),  preparation  and  chemical  reactions  of  glycol 

 (HNO  3  , HCl, PX  3  , terephthalic acid, Oxidation) and  glycerol. (HNO  3  , HI, oxalic acid, KHSO  4  ) 

 (b)  Phenols  :  Nomenclature,  structure  and  bonding.  Preparation,  industrial  preparation  from 

 Cumene,  physical  properties  and  acidic  character,  chemical  reactions,  nitration,  halogenation, 

 sulphonation, Kolbe’s reaction, Reimer-Tiemann reaction, phenol-formaldehyde resin. 

 (c)  Aldehydes  and  Ketones  :  Nomenclature  and  structure  of  the  carbonyl  group,  method  of 

 preparation  of  aldehydes  and  ketones  (both  aliphatic  and  aromatic),  chemical  reactivity  of 

 carbonyl  group,  mechanism  of  nucleophilic  additions  and  addition-elimination  reactions  with 

 HCN,  NaHSO  3  ,  NH  2  OH,  NH  2  -NH  2  ,  C  6  H  5  NHNH  2  ,  NH  2  CONHNH  2  )  and  Cannizzaro  reaction; 

 acidity  of  α  -hydrogen  in  carbonyl  compounds  and  formation  of  enolates,  aldol  condensation, 

 Perkin  reaction  and  reactions  with  Grignard  reagents,  benzoin  condensation,  reduction  and 

 oxidation reactions (Clemmensen and Wolff-Kishner reductions). 



 Section 3 (  Physical  )  18 Marks 

 Unit V  9 marks 

 (a)  Thermodynamics-I  :  Definition  of  thermodynamic  terms-  system  and  surrounding,  types  of 

 systems,  intensive  and  extensive  variables,  types  of  processes-  isothermal,  adiabatic,  isobaric, 

 reversible,  irreversible  and  cyclic  processes;  Thermodynamic  functions-  state  variables  and  exact 

 differentials,  concept  of  heat  and  work,  path  functions  and  inexact  differentials,  zeroth  law  of 

 thermodynamics, work done during reversible volume change of ideal gas. 

 First  law  of  thermodynamics:  Statement,  internal  energy,  enthalpy,  heat  capacity  at  constant 

 pressure  (C  p  )  and  volume  (C  v  ),  relation  between  C  p  and  C  v  .  Limitations  of  first  law,  spontaneous 

 processes, statements of second law. Joule-Thomson Coefficient and Inversion temperature. 

 (b)  Macromolecules:  Characteristics  of  macromolecules;  degree  of  polymerization;  concepts 

 of  number  and  weight  average  molecular  mass;  determination  of  molecular  mass  by  osmometry 

 and viscometry. 

 Unit VI  9 marks 

 (a)  Thermochemistry  :  Exothermic  and  endothermic  reactions,  Hess’s  law  of  constant  heat 

 summation,  enthalpy  of  formation,  standard  state,  enthalpy  of  combustion,  enthalpy  of 

 neutralization,  enthalpy  of  solution,  enthalpy  of  dilution,  Kirchoff’s  equations-  influence  of 

 temperature on  Δ  H  and  Δ  U  of a reaction 

 (b)  Adsorption  and  Surface  Phenomena:  Physisorption  and  chemisorption,  adsorption 

 isotherms,  derivation  and  application  of  Langmuir  adsorption  isotherm,  Freundlich  adsorption 

 isotherm. 

 ----------------------------------------------------------------------- 



 Chem EH 201 

 PART B  Practical  (Physical)  25 Marks  (6:19) 

 Laboratory Course (Physical) 

 The following experiments are to be carried out in the class. In the examination, each student 

 should be asked to do any  one  experiment from this  list given below. 

 List of Experiments 

 (1)  Determination of the heat of neutralization of a strong acid by a strong base. 

 (2)  Determination of molecular weight by Rast’s method 

 (3)  Study  of  the  heat  of  dilution  of  H  2  SO  4  and  then  to  determine  the  strength  of  an  unknown 

 acid. 

 (4)  Determination  of  the  velocity  constant  of  the  decomposition  of  hydrogen  peroxide 

 in presence of ferric chloride as catalyst by titrating against KMnO  4  . 

 (5)  Determination  of  the  solubility  of  BaCl  2  /NaCl  at  two  different  temperatures  and  to 

 determine the heat of solution. 

 (6)  Determination  of  the  velocity  constant  of  the  hydrolysis  of  methyl  acetate  catalyzed  by 

 an acid. 

 Assignment of Marks 

 Experiment  : 10 Marks 

 Viva Voce  : 05 Marks 

 Laboratory Record  : 04 Marks 

 =============================================================== 



 Third Semester  Total: 100 Marks 

 Chem EH 301 

 PART A  Inorganic, Organic & Physical Theory  75 marks  (19:56) 

 Section 1 (  Inorganic  )  18 marks 

 Unit  I  :  s-  and  p-Block  Elements  and  Their  Compounds  6  marks 

 Group  discussion  of  the  elements  with  respect  to  position  in  the  periodic  table,  electronic 

 configuration,  atomic  and  ionic  radii,  ionization  enthalpy,  electron  gain  enthalpy, 

 electronegativity,  oxidation  states,  variation  of  acidic  and  basic  properties  of  their  oxides  and 

 oxy-acids, inert pair effect and catenation. 

 Preparation,  important  reactions,  structure  and  use  of  the  following  compounds:  sodium 

 thiosulphate.  Potassium  iodide,  boric  acid,  aluminium  chloride,  lithium  aluminium  hydride, 

 hydrazine, and lead tetraacetate. 

 Unit II: d- and f-Block Elements  6  marks 

 Electronic  configuration  of  d-block  elements,  Transition  metals-defination  andcharacterstic 

 features  of  transition  metals,  relative  stability  of  oxidation  states,  variation  of  properties  in  first, 

 second and third row transition metals. 

 Electronic  configurations  of  lanthanides  and  actinides,  comparison  of  their  oxidations  states, 

 synthetic  elements,  variation  in  their  atomic  and  ionic  radii  –  lanthanide  contraction  ,difficulty  in 

 the separation of lanthanides – and ion exchange method of separation. 

 Preparation,  important  reactions,  structures  and  uses  of  nickel  tetracarbonyl,  potassium 

 ferrocyanide,  potassium  ferricyanide,  potassium  dichromate,  potassium  permanganate,  and 

 uranium hexafluoride. 

 Unit III: Coordination Compounds  6  marks 

 Werner’s  Coordination  theory,  coordination  number,  ligands  and  their  classification,  chelation, 

 applications  of  chelate  formation;  nomenclature  of  coordination  compounds,  effective  atomic 

 number  rule,  isomerism  in  coordination  compounds,  geometrical  and  optical  isomerism  in  4-  and 

 6-coordinate complexes; Sidgwick’s effective atomic number rule; stereochemistry of complexes 



 with  coordination  numbers  4  and  6,  bonding  in  transition  metal  complexes:  valence  bond  theory 

 and elementary idea of crystal field theory for octahedral and tetrahedral complexes. 

 Section 2 (  Organic  )  19 marks 

 Unit IV  9½ marks 

 (a)  Carboxylic  Acids  and  their  Derivatives  :  Nomenclature,  structure  and  bonding,  effect  of 

 substituents  on  the  acidity  of  carboxylic  groups,  methods  of  preparation,  chemical  reactivity, 

 reactions  of  oxalic  acid,  succinic  acid  and  citric  acid.  Preparation  and  properties  of  acid 

 chlorides, amides, esters and anhydrides. 

 (b)  Organometallic  Compounds-I:  Grignard  reagents:  Synthesis  of  alkanes,  alcohols,  acids, 

 aldehydes,  ketones,  amines  with  mechanism.  Organolithium  compounds:  preparation  and 

 reactions with H  2  O, CO  2  & epoxide. 

 (c)  Active  Methylene  Compounds  :  Active  methylene  group,  examples  of  active  methylene 

 compounds,  tautomerism,  difference  between  tautomerism  and  resonance  (keto-enol 

 tautomerism). Synthetic use of ethyl acetoacetate and diethyl malonate. 

 Unit V  9½ marks 

 (a)  Nitro  Compounds  (Aliphatic  and  Aromatic)  :  Preparation,  properties  (aliphatic)– 

 α–hydrogen  acidity,  halogenation,  reaction  with  NaOH,  HNO  2  ,  hydrolysis,  carbonyl  compounds. 

 Reduction of aromatic nitro compounds (aliphatic and aromatic) 

 (b)  Amines  (Aliphatic  and  Aromatic):  Nomenclature  and  structure  of  amines,  preparation  of 

 amines,  basicity  and  effect  of  substituents  on  basicity,  chemical  reactivity-  acylation,  action  of 

 nitrous  acid,  action  of  CS  2  ,  carbyl  amine  reaction,  condensation  with  carbonyl  groups  and  ring 

 substitution. Distinction between primary, secondary and tertiary amines and their separation. 

 (c)  Diazo  Compounds  :  Preparation  and  stability  of  diazo  compounds  (aliphatic  and 

 aromatic). Reactions of benzene diazonium chloride. Preparation and reactions of diazomethane. 

 Section 3 (  Physical  )  19 marks 

 Unit VI  9½ marks 

 (a)  Thermodynamics-II  :  Carnot  cycle  and  its  efficiency,  Carnot’s  theorem,  Entropy  (  S  )  as  a 

 state  function,  entropy  changes  of  ideal  gases  in  different  processes.  Gibbs  function  (  G  )  and 

 Helmholtz function (  A  ), criteria for thermodynamic  equilibrium and spontaneity, variation ∆  G 



 and  ∆  A  with  pressure,  volume  and  temperature,  Gibbs-Helmholtz  equation,  Clausius-Clapeyron 

 equation, Trouton’s rule. 

 (b)  Chemical  Equilibrium:  Law  of  mass  action,  equilibrium  constant  (K)  from 

 thermo-dynamic  considerations,  temperature  and  pressure  dependence  of  equilibrium  constants 

 (K  p  and  K  c  )  –  van’t  Hoff  equation,  relation  of  K  p  and  K  c  ,  equilibria  in  homogeneous  and 

 heterogeneous systems, Le Chatelier’s principle. 

 Unit VII  9½ marks 

 (a)  Chemical  Kinetics-I  :  Rate  of  reaction  and  rate  constant,  molecularity  and  order  of  a 

 reaction,  zero  order  reaction,  differential  and  integrated  forms  of  rate  equations  of  first  and 

 second  order  reactions,  pseudo-unimolecular  reactions,  determination  of  order  of  reactions,  effect 

 of temperature on reaction rates and energy of activation, effect of catalyst. 

 (b)  Dilute  Solutions  :  Colligative  properties,  Raoult’s  law  and  Henry’s  law,  relative  lowering 

 of  vapor  pressure,  elevation  in  boiling  point,  depression  in  freezing  point,  osmosis,  osmotic 

 pressure  and  its  determination,  relation  between  colligative  properties  and  molecular  mass, 

 determination  of  molecular  mass,  van’t  Hoff  factor,  abnormal  molar  mass,  Reverse  osmosis  and 

 its applications. 



 Chem EH 301 

 PART B  Practical  (Inorganic-I)  25 marks  (6:19) 

 Laboratory Course (Inorganic) 

 Total Practical Examination Time  :  6  hours 

 Part I: Qualitative Analysis  10 marks 

 Inorganic Mixtures containing five radicals/ions to be analyzed – one of the radicals /ions must be 

 interfering (borate, chromate or phosphate). Following ions/radicals to be included: 

 Ag  +  , Pb  2+  , Hg  2 
 2+  , Hg  2+  , Cu  2+  , Cd  2+  , Bi  3+  , As  3+  , Sb  3+  ,  Sn  2+  , Sn  4+  , Fe  2+  , Fe  3+  , Al  3+  , Ba  2+  , Cr  3+  , Zn  2+  , 

 Mn2+, Co  2+  , Ni  2+  , Ca  2+  , Sr  2+  , Mg  2+  , K  +  , NH  4 
 +  . 

 Cl  -  , Br  -  , I  -  , SO  4 
 2-  , NO  3 

 -  , BO  3 
 3-  , PO  4 

 3-  , CrO  4 
 2-  . 

 Part II:  9 marks 

 (a)  Sessional Work  : 4 marks 

 (b)  Viva Voce  : 5 marks 

 ==================================================================== 



 Fourth Semester  Total: 100 Marks 

 Chem EH 401 

 PART A  Inorganic, Organic & Physical Theory  75 Marks  (19:56) 

 Section 1 (  Inorganic  )  18 marks 

 Unit I  10 marks 

 (a)  Organometallic  Chemistry-I:  Definition  and  classification;  synthesis,  properties,  nature 

 of  bonds,  structure  and  application  of  one  organometallic  compound  each  of  lithium,  magnesium, 

 and iron. 

 (b)  Inorganic  Polymers:  General  properties  of  Inorganic  polymers  and  distinction  from  the 

 organic  polymers;  synthesis,  structural  aspects  and  uses  of  silicones,  phosphonitrilic  halides, 

 phosphazenes, and tetrasulphurtetranitride. 

 (c)  Interhalogens,  Polyhalides  and  Pseudohalides  –  types  of  interhalogens  and  their 

 reactivity,  polyhalides  of  iodine,  definition  of  pseudohalides  –  study  of  CN‾,  SCN‾,  structure  of 

 ClF  3  , BrF  3  , BrF  5  and IF  7  . 

 Unit II  8 marks 

 (a)  Earth’s Atmosphere  :  Acid rain, smog, ozone layer (formation,  decomposition, ozone hole). 

 (b)  Waste-water  treatment  :  General  criteria  and  guidelines;  primary  treatment,  secondary 

 treatment  (activated  sludge  process  and  use  of  coagulants),  and  tertiary  treatments  processes 

 (disinfection, sand bed filtration, electrodialysis, reverse osmosis). 

 (c)  Solid  waste  disposal  :  Composting;  anaerobic  digestion  of  biological  wastes;  incineration 

 and landfills; e-pollution. 

 (d)  Radioactive waste  :  Types, sources and methods of disposal. 

 Section 2 (  Organic  )  19 marks 

 Unit III  9½ marks 

 (a)  Carbohydrates-I  :  Classification  and  nomenclature,  interrelationship  among  monosachha- 

 rides.  Reaction  of  glucose  and  fructose  with  Br  2  ,  HCN,  Tollen’s  reagent,  Fehling’s  solution, 

 hydroxylamine,  phenylhydrazine,  HNO  3  and  osazone  formation.  Elucidation  of  pyranose  and 

 furanose structures. Determination of ring size. Haworth projection formula, configuration of 



 glucose  and  fructose.  Epimerization,  inter-conversion  of  aldoses  and  ketoses.  Ascending  and 

 descending series. 

 (b)  Amino  Acids  :  Classification,  synthesis  of  α  -haloacids  and  Gabriel  syntheses  of  glycine, 

 alanine,  phenyl  alanine;  glutamic  and  aspartic  acids.  Physical  properties,  isoelectric  points  and 

 zwitterionic structure. Elementary ideas of proteins and peptides. 

 (c)  Urea  :  Preparation  of  urea,  reactions  of  urea  with  HNO  3  ,  H  2  O,  HNO  2  ,  NaOBr,  CH  3  COCl, 

 C  2  H  5  OH, NH  2  NH  2  and diethyl malonate, formation of  biuret. 

 (d)  Drugs  :  Classification  of  drugs  as  antipyretic,  analgesic,  antibacterial,  antiviral,  antibiotic, 

 sulpha  drugs  and  tranquilizer  with  one  example  each.  Synthesis  and  use  of  aspirin,  paracetamol, 

 sulphaguanidine, barbituric acid. 

 Unit IV  9½ marks 

 (a)  Heterocyclic  Compounds-I:  Introduction;  molecular  orbital  picture,  aromatic 

 charact-eristics  and  resonance,  preparation  and  electrophilic  substitution  reactions  of  pyrrole, 

 furan  and  thiophene.  Structure,  synthesis  and  reactions  of  pyridine,  comparative  basicity  of 

 pyrrole/ pyridine, pyrrole/ pyrrolidine and pyridine/ piperidine. 

 (b)  Fats,  Oils,  Soaps  and  Detergents:  Animal  and  vegetable  oils,  drying  and  non-drying  oils, 

 hydrogenation,  iodine  value,  RM  value  and  saponification  value,  soaps  and  detergents, 

 mechanism of cleansing action of soap and detergents. 

 (c)  Dyes  :  Relationship  between  colour  and  constitution,  chromophore  and  auxochrome, 

 classification  of  dyes  (based  on  structure  and  application),  syntheses  of  methyl  orange,  Bismarck 

 brown, Malachite green and phenolphthalein. 

 Section 3 (  Physical  )  19  marks 

 Unit V  9½ marks 

 (a)  Ionic  Equilibrium:  Ostwald’s  dilution  law  and  its  uses,  dissociation  equilibria  of  weak 

 electrolytes,  dissociation  constant  of  weak  acids  (K  a  ),  ionic  product  of  water  (K  w  ),  hydrogen  ion 

 concentration  and  pH  scale,  buffer  solutions  and  buffer  activity,  hydrolysis  constant  (K  b  ),  relation 

 between  K  a  ,  K  w  and  K  b  ,  derivation  of  hydrolysis  constant  for  salts  of  (i)  strong  acid  and  weak 

 base,  (ii)  weak  acid  and  strong  base  and  (iii)  weak  acid  and  weak  base,  solubility  product, 

 common ion effect. 



 (b)  Electrochemistry-I  :  Electrical  transport  –conduction  in  metals  and  in  electrolyte 

 solutions,  specific  conductance,  equivalent  and  molar  conductances  and  their  determination, 

 variation  of  equivalent  and  specific  conductance  with  concentration  of  strong  and  weak 

 electrolytes.  Migration  of  ions  and  Kohlrausch  law,  transport  numbers  and  their  determination 

 using Hittorf’s and moving boundary methods. Arrhenius theory of electrolyte dissociation. 

 Unit VI  9½ marks 

 (a)  Electrochemistry-II:  Electrochemical  cells.  Half  cells:  types  and  examples;  types  of 

 reversible  electrodes;  Electrode  reactions;  Nernst  equation  and  standard  electrode  potentials; 

 different types of electrodes, reference electrodes; sign conventions; electrochemical series. 

 (b)  Phase  Equilibria  :  Phase  rule  and  meaning  of  the  terms  phase,  components  and  degrees 

 of  freedom,  equilibrium  between  phases,  phase  diagram  for  one  component  systems  (water  and 

 sulphur  systems),  Typical  phase  diagrams  of  two  component  systems  involving  eutectic  (KI- 

 H  2  O), congruent (phenol-aniline) and incongruent (NaCl-H  2  O)  melting points. 

 Liquid-liquid  mixtures,  fractional  distillation  of  binary  miscible  liquids,  azeotropes  (ethanol- 

 water  system),  partial  miscibility  of  liquids,  lower  and  upper  critical  solution  temperatures 

 (triethylamine-water,  phenol-water  and  nicotine-water  systems),  steam  distillation,  Nernst 

 distribution law – derivation and its application. 



 Chem EH 401 

 PART B  Practical (Inorganic-II)  25 Marks  (6:19) 
 Laboratory Course (Inorganic) 

 Total Practical Examination Time  :  6  hours 

 Section 1: Quantitative Analysis  10 marks 

 Volumetric Estimation: Redox titration involving potassium permanganate, and potassium 

 dichromate for the estimation of Fe  2+  , Fe  3+  and Ca  2+  and iodometric estimation of Cu  2+  . 

 Section 2:  9 marks 

 (a)  Sessional Work:  4 marks 

 (b)  Viva Voce:  5 marks 

 ==================================================================== 



 Fifth Semester  Total: 200 Marks 

 Chem H 501  100 Marks  (25:75) 

 PART A Inorganic Theory  38 marks 

 Unit I  7 marks 

 (a)  Molecular  Symmetry  :  Symmetry  elements  and  symmetry  operations:  symmetry  planes 

 and  reflections,  inversion  center,  proper  axis  and  proper  rotations,  improper  axis  and  improper 

 rotations;  molecular  point  groups;  systematic  classification  of  molecules  into  point  groups  with 

 examples {(i) linear molecules, (  C  ∞v  ,  D  ∞  h), (ii) molecules  with no  C  n  or  S  n  ,(  C  s  and  C  1  only) , 

 (iii)  molecules  with  cubic  point  group,  (T  d  and  O  h  )  ,  (iv)  H  2  O,  NH  3  ,  XeOF  4  ,  XeF  4  ,  PF  5  ,  B  2  H  6  , 

 Cyclohexane (chair and boat forms)}. 

 (b)  Error  Analysis  :  Significant  figures;  errors,  types  of  error;  accuracy  and  precision;  normal 

 distribution  of  indeterminate  errors;  propagation  of  errors  –  mean  and  standard  deviations; 

 rejection of data – the F-test, t-test and Q-test. 

 Unit II  8 marks 

 (a)  Complexometric  titration  (using  EDTA),  metal  ion  indicators,  masking  and  demasking 

 reagents;  principles  of  argentometric  titrations,  estimation  of  chloride  using  adsorption 

 indicators;  principles  of  gravimetric  estimation  of  chloride,  theory  of  precipitation,  co- 

 precipitation, post-precipitation and digestion of the precipitate. 

 (b)  Organic  Reagents  in  Inorganic  Analysis  :  Basic  qualities  of  the  reagents  and  conditions; 

 advantages  of  organic  precipitants  and  their  limitations;  study  of  Oxine,  α-nitroso  β-naphthol, 

 cupferron, cupron, and dimethylglyoxime. 

 Unit III  8 marks 

 Nucleus  and  Radioactivity-II  :  Types  of  radioactive  decay;  radioactive  equilibrium;  spontaneous 

 fission,  nuclear  reactions,  Q  value,  principles  of  separation  of  isotopes  –  gaseous  diffusion, 

 electrolysis  and  electromagnetic  separation  methods;  application  of  radioisotopes  as  tracers; 

 detection and measurement of radioactivity. 

 Stability  of  nucleus  and  nuclear  forces,  magic  number  concept,  nuclear  binding  energy;  Basic 

 principles and types of nuclear reactors; India’s Nuclear Energy Program. 



 Unit IV  7 marks 

 Crystal  Field  Theory  (CFT):  (i)  d-orbital  splitting  by  electrostatic  field  (octahedral,  tetrahedral 

 and  square  planar  geometry),  and  (ii)  magnetic  properties  (high  spin  and  low  spin  complexes); 

 factors  affecting  crystal  field  splitting  energy  (10Dq  value)  and  spectrochemical  series;  Structural 

 and  thermodynamic  effects  of  d-orbital  splitting,  variation  of  ionic  radii,  Jahn-Teller  effect, 

 hydration  and  lattice  energies  of  first  row  transition  metal  ions;  octahedral  vs.  tetrahedral 

 coordination; adjusted CFT and molecular orbital theory for octahedral complexes. 

 Unit V  8 marks 

 Magnetochemistry  :  Explanations  of  diamagnetism,  paramagnetism,  ferromagnetism  and  anti- 

 ferromagnetism,  origin  of  paramagnetic  moment:  electron  spin  moment  and  orbital  angular 

 moment,  magnetic  susceptibility,  Curie  law,  Curie-Weiss  law,  Bohr  magneton,  magnetic 

 susceptibility  measurement  by  Gouy  and  Faraday  methods;  explanation  of  magnetic  behaviour  of 

 K  4  [Fe(CN)  6  ], K  3  [Fe(CN)  6  ], [Co(NH  3  )  6  ]Cl  6  , K  2  [Ni(CN)  4  ],  K  3  [CoF  6  ], K  3  [MnF  6  ], Ni(CO)  4  . 

 PART B Organic Theory  37 Marks 

 Unit I  9 marks 

 (a)  Organic  Acids  and  Bases  :  Bronsted-Lowry  and  Lewis  concepts  of  acids  and  bases, 

 electro-  negativity,  polarity  of  bonds  and  dipole  moment,  inductive  effect  and  its  role  in 

 substituted  aliphatic  carboxylic  acids.  Relative  strengths  of  acids  and  bases  [alcohols,  phenols, 

 carboxylic  acid,  dicarboxylic  acids,  amines,  heterocyclic  compounds,  carbon  acids  and  bases]; 

 pKa  concept;  effect  of  resonance,  induction,  hybridisation,  H-bonding  and  steric  effect  on  acidity 

 and basicity of molecules. 

 (b)  Polynuclear  Aromatic  Hydrocarbons  :  Introduction;  molecular  orbital  structure  of 

 naphthalene;  resonance;  Preparations,  reactions,  mechanism  and  orientation  of  electrophilic 

 substitution.  Preparations  and  reactions  of  α-  and  β  -naphthols  (azo-coupling,  reactions  with 

 HNO  2  and FeCl  3  . Preparation and reactions of Anthracene. 

 Unit II  9 marks 

 (a)  Organic  Stereochemistry-II  :  Nomenclature  of  enantiomers  (R  and  S);  relative  and 

 absolute  configuration;  inversion,  retention,  conformation  and  conformational  isomerism  in 

 ethane  and  n  -  butane;  conformation  of  cyclic  compounds  –  cyclohexane,  mono-substituted  and 



 disubstituted 



 cyclohexanes  with  reference  to  their  relative  stability;  stereochemical  aspects  of  addition  of 

 bromine to alkenes. 

 (b)  Introduction  to  Dienes  :  Conjugated,  isolated  and  cumulated  dienes  (allenes); 

 preparations  and  reactions  of  conjugated  dienes  (1,3-butadiene  and  isoprene).  Addition  reaction 

 of 1,3–dienes (1,2 and 1,4). 

 (c)  Polymers  :  Types  of  polymers  and  polymerization  processes.  Addition  (chain-growth) 

 polymerization;  free  radical  vinyl  polymerization;  ionic  vinyl  polymerization  [Ziegler–Natta 

 polymerisation].  Condensation  (step-growth)  polymerization,  polyesters,  polyamides,  urea- 

 formaldehyde resins, polyurethanes. Natural and synthetic rubbers. 

 Unit III  9 marks 

 (a)  Introduction  to  Organic  Synthesis  :  Formation  of  carbon-carbon  bond,  electrophilic  and 

 nucleophilic  carbon  species,  acid-assisted  reaction  (Friedel  Crafts  alkylation  and  acylation, 

 Gatterman-Koch  formylation),  base  assisted  condensations  (Knoevenagel,  Michael,  Wittig 

 reaction, Claisen reaction, Claisen-Schmidt reaction, Mannich reaction). 

 Formation  and  acid-assisted  cleavage  of  acetals  and  ketals,  mechanism  of  formation  and 

 hydrolysis of esters and amides (acyclic and cyclic). 

 (b)  Rearrangements  :  Carbocation  rearrangements  –  pinacole-pinacolone, 

 Wagner-Meerwein,  dienone-phenol.  Beckmann,  Wolff,  Hofmann,  Curtius,  Lossen,  Schmidt, 

 benzil-benzilic acid, benzidine-semidene, Favorskii, Fries and Claisen rearrangements. 

 (c)  Inorganic  Reagents  in  Organic  Synthesis  :  NaBH  4  ,  LiAlH  4  ,  B  2  H  6  ,  Na/liq.NH  3  , 

 aluminium isopropoxide, KMnO  4  , K  2  Cr  2  O  7  , HIO  4  , Lead  tetraacetate, peracids. 

 Unit IV  10 marks 

 (a)  Heterocyclic  Compounds-II  :  Introduction  to  condensed  five-  and  six-membered 

 heterocycles,  preparation  and  reactions  of  indole,  quinoline  and  isoquinoline  with  special 

 reference to Fischer-Indole synthesis, Skraup and Bischler-Napieralski syntheses. 

 (b)  Green  Chemistry  :  Definition,  goals,  principles  and  techniques  (brief  discussions); 

 Applications  to  common  reactions.  Solvent  free  reactions,  Ultrasound  reactions,  Microwave 

 assisted reactions, Reactions in aqueous and ionic media. 



 (c)  Interconversions  :  Interconversion  involving  following  functional  groups  (mechanism  not 

 required):  -OH.  –CHO,  -CO,  -COOH,  -COOR,  -CONH  2  ,  -NH  2  ,  NHR,  -NO  2  ,  -CN,  SO  3  H,  X  (Cl, 

 Br, I). (Aliphatic to aliphatic and aromatic to aromatic) 



 Chem H 502  100 Marks 

 PART A Physical Theory  50 Marks (13:37) 

 Unit I: Gaseous State-II  9 marks 

 Maxwell’s  distribution  law  of  molecular  speeds,  molecular  speeds  and  energy  distribution  as  a 

 function  of  temperature,  calculation  of  the  most  probable,  average  and  root  mean  square  speeds 

 of  molecules,  Maxwell-Boltzmann  distribution,  degrees  of  freedom  of  motion,  principle  of 

 equipartition  of  energy,  collision  diameter,  collision  cross-section,  collision  frequency  and  mean 

 free  path,  viscosity  of  gases,  Boyle  temperature,  critical  phenomena-critical  constants,  p-v 

 isotherm  of  carbon  dioxide,  continuity  of  state,  law  of  corresponding  states  and  reduced  equation 

 of state, vapour density and limiting density. 

 Unit II: Liquid State-II  6 marks 

 Determination  of  surface  tension,  viscosity  and  refractive  index  of  liquids.  Physical  properties 

 and  chemical  constitution-  additive  and  constitutive  properties,  molar  volume,  parachor,  specific 

 and  molar  refraction.  Polar  and  non-polar  liquids,  dielectric  constant,  dipole  moment,  structure  of 

 molecules,  polarization,  Clausius-Mossotti  equation.Dipole  induced  dipole  and  vander  Waals 

 interactions in molecules. 

 Unit III: Crystalline State-II  6 marks 

 Symmetry  elements  in  crystals-plane  of  symmetry,  axis  of  symmetry,  centre  of  symmetry,  seven 

 crystal  systems,  Law  of  symmetry,  Bravais  lattices,  X-ray  diffraction  of  crystals,  Bragg’s  law, 

 crystal  structure  determination-Laue’s  method  and  powder  method,  Frenkel  and  Schottky 

 defects. 

 Unit IV: Thermodynamics-III  7 marks 

 Thermodynamic  scale  of  temperature,  Maxwell’s  relations,  definition  of  chemical  potential., 

 concept  of  chemical  potential,  equilibrium  between  different  phases,  derivation  of  phase  rule 

 from  the  concept  of  chemical  potential,  partial  molal  quantities,  variation  of  chemical  potential 

 with  temperature  and  pressure,  chemical  potential  of  a  component  in  an  ideal  mixture, 

 Gibbs-Duhem equation. 

 Nernst  heat  theorem,  third  law  of  thermodynamics  and  its  application  to  the  determination  of 

 entropy, concept of residual entropy. 



 Unit V: Chemical Kinetics-II  9 marks 

 Catalyzed  reactions  –  homogeneous  catalysis,  acid-base  catalysis,  enzyme  catalysis  -  Michaelis- 

 Menten  equation;  Theory  of  Reaction  rates  –  collision  theory,  transition  state  theory  of 

 unimolecular and bimolecular reactions. 

 Complex  reactions  –  opposite,  parallel,  consecutive  and  chain  reactions,  rate  determining  step, 

 steady state approximation and derivation of rate laws of complex reactions. 

 Chem H 502 PART B (Practical – Organic)  25 Marks  (6:19) 

 Laboratory Course (Organic) 

 Total Time for Practical Exams:  6 hours 

 1.  Separation of Mixtures  4 marks 

 (a)  Separation of binary organic mixtures based on acid-base concept 

 (b)  Determination of melting points 

 2.  Organic Preparation  6 marks 

 (a)  Preparation of the following compounds 

 (i)  Phthalimide (from phthalic anhydride) 

 (ii)  m-Dinitrobenzene (from benzene) 

 (iii)  Picric acid (from phenol) 

 (iv)  p-Bromoacetanilide (from acetanilide) 

 (v)  Benzilic acid (from benzil) 

 (vi)  Methyl Orange (from sulphanilic acid) 

 3.  Viva Voce  5 marks 

 4.  Laboratory Record (Internal Assessment)  4 marks 



 Chem H 502 PART C (Practical – Physical)  25 Marks  (6:19) 

 Laboratory Course (Physical) 

 Total Practical Examination Time  :  6 hours 

 The following experiments are to be carried out in the class. In the examination, each student 

 should be asked to do any  one  experiment 

 List of Experiments 

 1.  Conductometric titrations of an acid by a base. 

 2.  Acid-base titration using potentiometer. 

 3.  Verification  of  Beer-Lambert’s  law  using  copper  sulfate  or  K  2  Cr  2  O  7  solution 

 colorimetrically and determination of the concentration of the supplied solution 

 4.  Determination  of  velocity  constant  for  the  decomposition  of  hydrogen 

 peroxide  using  ferric  chloride  as  catalyst;  and  to  determine  the  activation 

 energy. 

 5.  Determination  of  the  heat  of  solution  of  solid  calcium  chloride  and  to 

 determine lattice with the help of Born-Haber cycle. 

 6.  Determination of the critical solution temperature of the phenol-water system. 

 7.  Study  on  the  kinetics  of  the  reaction  between  potassium  persulfate  and 

 potassium  iodide  at  two  temperatures  with  determination  of  activation 

 energy 

 8.  Study  of  the  adsorption  of  oxalic  acid  on  charcoal  and  verification 

 of Freundlich’s adsorption isotherm. 

 9.  Determination of surface tension of a liquid/solution by drop-weight method. 

 10.  To  obtain  the  viscosity–composition  (v/v)  curve  of  ethanol-water/  glycerol- 

 water/  methanol-water  system  and  to  determine  the  composition  (v/v)  of  a 

 given unknown mixture. 

 11.  Determination  of  partition  coefficient  of  a  solute  between  two  immiscible 

 solvents (e.g. iodine in water/organic solvent; benzoic acid in water/benzene). 

 12.  Determination  of  pKa  value  of  different  sets  of  buffer  by  pH-metric  titration 

 using glass electrode 



 (  cont'd  …….. 



 Distribution of marks: 

 Viva Voce  : 05 Marks 

 Laboratory Record  : 04 Marks 

 Experiment  : 10 Marks 

 ===================================================================== 



 Sixth Semester  Total: 200 Marks 

 Chem H 601  100 Marks (25:75) 

 PART A Inorganic Theory  50 Marks 

 Unit I: Organometallic Chemistry-II  10 marks 

 Synthesis, properties, nature of bonds, structure and application of organometallic compounds of 

 lithium (alkyl and aryl), magnesium (RMgX and MgR  2  ),  iron (ferrocene) and tin (R  3  SnX, 

 R  2  SnX  2  types); metal-ethylenic complexes and homogeneous  hydrogenation; 

 Π-acid  ligands,  mononuclear  and  dinuclear  carbonyls  and  nitrosyls  and  the  nature  of  bonding  in 

 them  –  their  uses  in  metallurgy;  Important  applications  of  organometallic  compounds  in 

 heterogeneous  catalysis  –  hydrogenation  of  alkenes  using  Wilkinson’s  catalyst  and  synthesis  of 

 acetic acid using rhodium carbonyl iodide catalyst. 

 Unit II: Bioinorganic Chemistry  10 marks 

 Essential  and  trace  elements  in  biological  processes,  criteria  of  essential  elements,  pH  of 

 biological  fluid,  metalloporphyrins,  structure,  and  functions  of  haemoglobin,  myoglobin  and 

 chlorophyll;  role  of  Fe  and  Mg  in  haemoglobin  and  chlorophyll,  role  of  Co  in  vitamin  B  12  , 

 Carbonic  anhydrase,  its  characteristics  and  functions,.  Non-complexing  cations  in  biochemical 

 processes,  Na  +  -K  +  pump;  Toxic  effects  of  metal  ions  with  reference  to  mercury,  lead,  beryllium 

 and aluminum; deficiency of Fe, Ca, Mg and iodine; Platinum complexes as anti-cancer drugs. 

 Unit III: Spectroscopic Methods in Inorganic Chemistry  6 marks 

 Application of the following techniques for Inorganic and Coordination compounds: 

 (a)  UV-Visible  Spectroscopy:  Free  ion  terms  and  their  splitting  in  octahedral  symmetry, 

 Selection rules, Orgel diagrams for octahedral/tetrahedral complexes (d  1  , d  2  , d  8  , and d  9  systems). 

 (b)  IR  Spectroscopy:  Basic  principles,  spectral  studies  of  coordination  compounds 

 containing following molecules or ions as ligands: H  2  O, CN, CO, SO  4 
 2-  , and halides (F, Cl, Br, I) 

 Unit IV  6 marks 

 Reactivity  of  Coordination  Compounds:  Thermodynamic  stability;  Stepwise  formation  constant, 

 Kinetic  lability  and  inertness,  Mechanisms  of  Ligand  displacement  reactions  in  octahedral  and 

 square  planar  complexes,  the  trans  effect,  Determination  of  composition  of  complexes  by 

 spectrophotometric method. 



 Unit V  6 marks 

 Nanomaterials  :  General  introduction  to  nanomaterials  and  emergence  of  nanotechnology,  Types 

 of  nano  materials,  Synthesis  of  nanoparticles  of  gold,  platinum  and  silver;  properties  of 

 nanoparticles; important applications of nanoparticles. 

 PART B Organic Theory  50 Marks 

 Unit I  10 marks 

 (a)  Carbohydrates-II  :  Disaccharides:  Maltose  and  sucrose  –  their  reactions  and  structure, 

 structure  of  cellulose  and  starch  (detailed  study  not  required),  preparation  of  cellulose  nitrate, 

 cellulose acetate and cellophane. 

 (b)  Natural  Products  :  (i)  Terpenoids:  Introduction,  isoprene  rule,  classification,  isolation, 

 structural  elucidation  and  syntheses  of  citral  and  geraniol.  (ii)  Alkaloids:  Introduction, 

 classification, physiological action, extraction and syntheses of nicotine and cocaine. 

 Unit II  9 marks 

 (a)  Peptides,  Proteins  and  Vitamins  :  (i)  Peptides  –  definition  and  preparation  of  di-  and 

 tripeptides  from  α  -amino  acids.  (ii)  Proteins  -  introduction,  classification,  primary,  secondary, 

 tertiary and quart-ernary structures of proteins,  α  - and  β  -proteins, helical and sheet structures. 

 (iii)  Vitamins  –  definition,  classification  and  biological  importance  of  vitamins.  Carotenoids  – 

 occurrence,  isolation  and  synthesis,  β  -carotene  as  a  source  of  vitamin  A  1  ,  synthesis  of  vitamin  A  1 

 and ascorbic acid. 

 (b)  Topics  in  Biological  Chemistry  :  (i)  Enzymes  –  Introduction,  nomenclature  and 

 characteri-  stics.  Mechanism  of  enzyme  action  (a  general  picture);  mechanism  of  action  of  the 

 enzyme  chymotripsin  as  a  peptidase.;  co-enzyme,  co-enzymes  derived  from  niacin  and  thiamine, 

 lipoic  acid,  co-enzyme  A,  energy  production  in  biological  system  (role  of  ATP  and  ATP-ADP 

 cycle),  glycolysis  and  tricarboxylic  acid  cycle.  (ii)  Nucleic  acids  :  Structure  of  purine  and 

 pyrimidine  bases  in  nucleic  acid  (adenine,  guanine,  cytosine,  uracil  and  thiamine)  [no  synthesis]. 

 Structure of nucleosides, nucleotides and DNA, replication of DNA. 

 Unit III  9 marks 

 (a)  Organic  Photochemistr  y:  Molecular  energy  and  photochemical  energy,  excitation  of 



 molecules, Franck-Condon principle, dissipation of energy, Jablonski diagram, singlet-triplet 



 states,  fluorescence  and  phosphorescence,  photosensitization  and  quenching,  quantum  yield. 

 Introduction  to  photochemical  reactions  of  carbonyl  compounds,  photoreduction.  Norrish  Type  I 

 and Type II cleavages. Paterno-Buchi reaction. 

 (b)  Pericyclic  Reactions  :  Definition  and  scope  of  pericyclic  reactions.  (i)  Electrocyclic 

 r  eactions  –  stereochemistry,  conrotatory  and  disrotatory  ring  closures  and  ring  opening  (simple 

 examples  like  1,4-disubstituted  1,3-buta-diene,  1,6-disubstituted-1,3.5-hexatriene,  1,8-disubsti- 

 tuted-1,3,5,7-octatetraene).  Woodward-Hoffmann  rules  for  electrocyclic  reactions,  frontier 

 molecular  orbital  theory  (correlation  diagram  not  required).  (ii)  Cycloaddition  r  eactions  - 

 Definition of dienes and dienophiles,  supra-supra  and  antara-antara  modes of cycloadditions 
 (π  4  + π  2  , π  4  + π  2  , π  2  + π  2  , π  2  + π  2  ) by taking  examples of simple dienes and dienophiles. 

 s  s  s  a  s  s  s  a 

 Unit IV Spectroscopy for Structural Analysis  9 marks 

 (a)  Mass  Spectrometry  –  Basic  principles,  types  of  ions  produced  in  mass  spectrometer, 

 molecular  ion  peak,  base  peak  and  metastable  ion,  determination  of  molecular  mass  of  organic 

 compounds. 

 (b)  Ultraviolet  and  Visible  Spectroscopy  –  Basic  principles  of  UV  and  visible  spectroscopy, 

 application  to  conjugated  polyenes,  carbonyl  compounds  and  α  ,  β  -unsaturated  carbonyl 

 compounds, Woodward rules. 

 (c)  Infrared  Spectroscopy  -  Basic  principles,  characteristic  vibrational  frequencies  of 

 carbonyl compounds, hydroxyl and amino compounds. 

 (d)  Nuclear  Magnetic  Resonance  Spectroscopy  -  Basic  principles,  chemical  shifts,  shielding 

 and  deshielding  of  protons,  chemically  equivalent  protons,  PMR-  peak  area  and  proton  counting. 

 Characteristics  protons  -  chemical  shifts  and  coupling  constants  for  ethyl  bromide,  toluene,  p- 

 xylene, o-and p-nitrotoluene, anisole, ethyl alcohol, ethyl acetate, acetaldehyde and acetic acid. 



 Chem H 602  100 Marks 

 PART A Physical Theory  50 Marks (12:38) 

 Unit I: Boltzmann Distribution  5 marks 

 Idea  of  mathematical  and  thermodynamic  probability;  entropy  and  probability;  Boltzmann 

 distribution  (without  derivation)  for  non-degenerate  and  degenerate  cases;  application  to 

 barometric distribution formula. Idea of partition functions. 

 Unit  II:  Elementary  Quantum  Mechanics  10  marks 

 Failure  of  classical  mechanics:  Black-body  radiation,  Planck’s  radiation  law,  photoelectric  effect, 

 Compton  effect,  heat  capacity  of  solids;  Postulates  of  quantum  mechanis;  Model  systems  (with 

 complete  derivation  of  wavefunction  &  energy  expression):  Particle-in-a-box,  rigid  rotor, 

 harmonic oscillator; quantum numbers and their importance. 

 Unit III: Molecular Spectroscopy  10 marks 

 Introduction:  electromagnetic  radiation,  regions  of  the  spectrum,  basic  features  of  different 

 spectrometers, statement of the Born-Oppenheimer approximation, degrees of freedom. 

 Rotational  and  Vibrational  spectra  of  diatomic  molecules:  frequency  expressions,  selection  rules 

 and applications to estimate molecular parameters; isotope effect in vibrational spectrum. 

 Unit IV: Photochemistry  5 marks 

 Beer-Lambert’s  law,  Einstein’s  law;  Concept  of  potential  energy  curves;  Frank-Condon  principle; 

 primary  photophysical  processes;  Jablonski  diagram;  Fluorescence  and  phosphor-  escence; 

 photochemical reactions and quantum yield, photosensitized reactions. 

 Unit V: Electrochemistry-III  8 marks 

 Activity  and  ionic  activity  coefficient;  mean  ionic  activity.  Ion  atmosphere;  electrophoretic  and 

 relaxation  effects;  Onsager  equation  (qualitative);  Wien  and  Debye-Falkenhagen  effects;  Debye- 

 Huckel  theory  (qualitative)  and  the  limiting  law.  Solubility  of  sparingly  soluble  salts  and  ionic 

 strength  of  medium.  Standard  cells,  concentration  cells  (with  and  without  transport),  liquid 

 junction  potentials.EMF  of  a  cell  and  its  measurements.  Calculation  of  thermodynamic  para- 

 meters  (  Δ  H,  Δ  G,  Δ  S  and  K)  from  cell  EMF,  polarization  and  over  potential.  Applications  of 

 Ag/AgCl, quinhydrone and glass electrodes. potentiometric titrations with examples. 



 Chem H 602  PART B  :  Practical (Inorganic)  35 Marks  (8:27) 

 Laboratory Course (Inorganic Quantitative Analysis)  20 

 marks  Total Practical Examination Time:  12 hours 

 Estimation  (volumetric  or  gravimetric)  of  metal  constituents  from  mixtures  of  Iron-Calcium, 

 Iron-Copper,  Copper-Zinc,  Calcium-Barium,  Copper-Nickel  (separation  of  one  metal  constituent 

 must be carried out). 

 Sessional Work and Viva Voce  7 marks 
 (a)  Sessional Work  : 

 (b)  Viva Voce: 

 3  marks 

 4  marks 

 Chem H 602  PART C: Seminar  15 Marks 

 The  Seminar  shall  be  conducted  internally  by  the  Department  of  Chemistry  of  the  respective 

 colleges.  There  shall  be  no  external  examiner,  but  the  Seminar  shall  be  conducted  formally  latest 

 by  the  end  of  October  each  year.  A  Report  of  the  same  along  with  the  marks  awarded  shall  be 

 sent to the Examinations Department on or before 30  th  November each year. 

 The  Topic  of  the  Seminar  shall  be  decided  by  the  Department  and  informed  to  the  student  at 

 least  30  (thirty)  days  ahead  of  the  exact  date  of  the  Seminar.  Each  student  shall  choose  a  topic  in 

 consultation  with  the  Department.  The  topics  must  be  from  any  of  the  subjects  of  contemporary 

 interest in Chemistry. Students must submit a Write-up of the Seminar. 

 Marks distribution shall be as follows: 

 1.  Write-up and content  : 4 marks 

 2.  Presentation  : 7 marks 

 3.  Questions/Answers  : 4 marks 



Department of Chemistry

Course distribution: Syllabus 2015 (Year 2017 - Year 2018)

Outcome of the Under Graduate Course in B. sc in Chemistry.

A student after graduation and obtaining a degree in Chemistry gains knowledge and
understanding of the subject matter both theoretically and also practically and how one can
handle chemicals safely. It also help in expanding their knowledge base on the subject which
makes available opportunities for them to get placement in different department related to
chemistry in both Government Services through Public Services Commission as well in non
government organization and private sector.

After graduating from B.Sc. Course in Chemistry, this helps them get job opportunities in
different related field such as food safety, health inspector, pharmaceutical industries,
pharmacist, water industries, beverages industries, steel & alloys industries etc. It helps in
gaining broad perspectives foundation in chemistry that stresses scientific reasoning and
analytical problem solving. It helps to achieve the skills required in getting job opportunities
in teaching professions such as graduation school, professional school, in chemical industries,
cement factories, paint industries, agro products industries, food processing industries, petro
chemical industries, fertilizer industries, pollution control board etc.

A graduate gets exposure in how to handle different experimental technique and instruments.
It helps to gain knowledge and deep insight of the nature and valuable role played by metals
and non metals in daily life. Knowing and understanding the basic concept of chemistry also
helps in better understanding of the subjects as well namely mathematics, physics, biological
sciences, agricultural sciences, medicines, environmental sciences etc. as chemistry is a
subject that is inter-related to these subject. Chemistry is a subject that helps one's to gain
knowledge, learn and gets exposure in laboratory skills and safety measure which can be
applied while working in different fields and environment.

A students after graduating in Chemistry, he or she can opt for postgraduate in M.Sc in
Chemistry, M.Sc in Pharmaceutical Chemistry, Postgraduate Diploma in Analytical
Chemistry, Postgraduate diploma in Biotechnology, M.Sc in Biochemistry, M.Sc in
Computational Chemistry.
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Total:100Marks
FirstSemester

Total:100marks
ChemEH 101:Port 

marks

PartBPractical(Organic - Elective) —25marks

ChemH 101 :Practical(Organic-Honors) —25marks

(ChemEH101 isbothHonorsand Elective;ChemH 101ispurelyHonors)

SecondSemester

ChemEH 

PartBPractical(Physical)

ThirdSemester Total:100Marks

ChemEH 

PartBPractical(Inorganic-I)

FourthSemester

ChemEH 

PartBPractical(Inorganic-II)

FifthSemester

ChemH501:Part AlnorganicTheory

PartBOrganicTheory

ChemH502:PartAPhysicaITheory

PartBPractical(Organic)
Partaractical(Physical)

SixthSemester

ChemH601:PortAlnorganic Theory

PartBOrganic Theory

ChemH602: PartA Physical Theory

Total: IOOMarks

marks Total:100marks

—25marks

marks
Total:100rnarks

—2-5marks

Total:100Marks

Total:100marksmarks

—25marks

Total:200Marks

—50marks Total:100marks

—50marks

—50 marks
Total:100marks

—25marks
—25marks

Total:200Marks

—50 marks
Total:100marks

—50m arks

—50marks

Total:100marks



PartB Practical (Inorganic)
PartC Seminar

—35marks

—15marks

Note:H stands for Honors alone; E stands for Elective alone; EH stands for both Elective and Honors.

FirstSemester

Chem-EH101

PARTA Inorganic,Organic&PhysicalTheory

Sectionl

Inorganic

Unit!

(a) Mrs L. Massar

(b) Shri D. Kharbani

(c) Dr. W. Kharmawphlang

Unit Il

(a) Dr. W. Kharmawphlang

(b) Dr. W. Kharmawphlang

(c) Dr. W. Kharmawphlang

Section 2

Organic

Unit Ill

(a) Shri S. Marsharing

(b) Shri S. Marsharing

Unit IV

(a) Smt. L. Massar

(b) Shri S. Marsharing

(c) Mrs. L. Massar

Total:100Marks

1:3ratio

75marks(19:56)

19Marks

19 Marks

H.O.o



Section 3

Physical

Unit V

(a) Shri N. Kharbani

(b) Dr. S. S. Islam

Unit VI

(a) Dr. S.S. Islam
(b) Shri N. Kharbani

LabCourse Organic General Paper

Practical Shri S. Marsharing

19 Marks

25 Marks (6:19)

Organic Practical Honours Paper : Shri S. Marsharing

Second Semester Total Marks : 100

Part A Inorganic, Organic & Physical 75

Section I

Unit I

Inorganic

(a) Dr. W. Kharmawphlang

(b) Dr. W. Kharmawphlang

Unit Il

(a) Mrs L. Massar

(b) Shri D. Kharbani

(c) (iO Shri D. Kharbani

(ii) &(iii) Dr. W. Kharmawphlang

Section 2 Organic

Unit Ill

(a), (b) & (c) ; Shri S. Marsharing

Unit Iv

(a) Mrs L. Massar

19Marks

19 Marks

HOD



(b) Shri S. Marsharing
(c) Mrs L Massar

Section 3 Physical

Unit V

(a) Shri N. Kharbani & Dr. S. S. Islam
(b) Shri N. Kharbani

Unit VI

(a) Dr. S.S. Islam

(b) Shri N. Kharbani

Part B Practical : Physical

Lab Course : Shri N. Kharbani

19 Marks

25 Marks (6:19)

Third Semester Total Marks : 100

Part A

Section I

Unit I

Inorganic, Organic & Physical 75

Inorganic 19Marks

(a) S-block elements : Mrs. L. Massar

p-blocks elements : Dr. W. Kharmawphlang

Unit Il

(a) Shri D. Kharbani

Unit Ill

Dr. W. Kharmawphlang

Section 2 Organic 19Marks

Unit Iv

(a) Mrs L. Massar

(b) Shri N. Kharbani

Departmenl 01

Synod Ccßjego,



Unit V

(a) Shri S Marsharing

(b) Shri s. Marsharing

(c) Mrs L Massar

Section 3 Physical

Unit V : Dr, SS. Islam

Unit VI Shri N. Kharbani

Part B Practical : Inorganic I

Cab Course : Shri N. Kharbani & Mrs t. Massar

19 Marks

25Marks ( 6:19)

Fourth Semester Total Marks : 100

Part A

Section I

Unit I

Inorganic, Organic & Physical 75

Inorganic 19Marks

(b) Shri O. Kharbani

(c) Dr. W. Kharmawphiang

unit Or. W. Kharmawphlang

Section 2 Organic

Chit

(b) (O ; SM S. Marsharine

(d) Mrs Massar

unn tv

la) Shri S. Marsharinc

(b) Mrs L Massac

Section

Unit V

19 Maas

noo



(a) Shri N. Kharbani
(b) Dr. S. S. Islam

(a) Shri N. Kharbani

(b) Dr. S.S. Islam & Shri N. Kharbani

Part B Practical ( Inorganic Il)

Lab Course Dr. W. Kharmawphlang

Fifth Semester

ChemH 501

25Marks (6:19)

Total Marks : 200

100 Marks (25:75)

Part A Inorganic Chemistry 38 Marks

Unit I

(a) Dr. W. Kharmawphlang
(b) Mrs L. Massar

Unit Il

(a) Shri D. Kharbani

(b) Dr. W. Kharmawphlang

Unit Ill : Shri D. Kharbani

Unit IV : Dr. W. Kharmawphlang

UintV : Dr. W. Kharmawphlang

Part B Organic Chemistry

UNIT 1 • Mrs L. Massar

Unit Il : Shri S. Marsharing

Unit Ill

(b) Mrs L. Massar

(c) Shri S. Marsharing

37 Marks
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Unit IV : Shri S. Marsharing

Chem502

Part A Physical Theory

Unit I : Shri. N. Kharbani

Unit Il : Shri N. Kharbani

Unit Ill : Dr. S. S. Islam

Unit IV : Dr. S. S. Islam

Unit V: Shri N. Kharbani

Part B Practical — Organic

Lab Course : Shri S. Marsharing

Part C Practical Physical

Lab Course : Dr. S. S. Islam

Sixth Semester

ChemH 601

Part A Inorganic Chemistry

Unit I : Shri D. Kharbani

Unit Il : Dr. W. Kharmawphlang

Unit Ill : Mrs L. Massar

Unit IV : Dr. W. Kharmawphlang

Unit V : Dr. W. Kharmawphlang

Part B Organic Chemistry

Unit I

(a) Shri S. Marsharing

(b) Mrs. L. Massar

Unit Il : Mrs L. Massar

100 Marks

50

25 Marks ( 6:19)

25 Marks (6:19)

Total Marks : 200 Marks

100 Marks (25:75)

50 Marks

50 Marks
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Unit Ill : Shri S. Marsharing

Unit IV : Shri S. Marsharing

Chem H 602

Part A Physical Chemistry

Unit l: Dr S. S. Islam

Unit Il : Dr. S. S. Islam

Unit Ill : Shri N. Kharbani

Unit IV : Shri N. Kharbani

Unit V : Dr. S. S. Islam & Shri N. Kharbani

Chem H 602 Part B Practical — Inorganic

Lab Course Inorganic Quantitative Analysis

Dr. W. Kharmawphlang

ChemH 602 Part C Seminar

All Faculty Members

100 Marks

50 Marks (12:38)

35 Marks (9:26)

15 Marks
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2019
PROPOSED STRUCTURE & MARKS DISTRIBUTION FOR THE NEW B.Sc. PROGRAMME
IN CHEMISTRY (NEHU) (ONLY CHEMISTRY PAPERS MENTIONED)

First Semester Total: 100 Marks
Chem EH 101: Part A Theory (Inorganic-I, Organic-I & Physical-I) – 75 marks

Part B Practical (Organic LC-I) – 25 marks

Chem H 101: Practical (Organic LC- I - Honors) – 25 marks
(Chem EH 101 is both Honors and Elective; Chem H 101 is purely Honors)

Second Semester Total: 100 Marks
Chem EH 201: Part A Theory (Inorganic-II, Organic-II & Physical-II) – 75 marks

Part B Practical (Physical LC-I) – 25 marks

Third Semester Total: 100 Marks
Chem EH 301: Part A Theory (Inorganic-III, Organic-III & Physical-III) – 75 marks

Part B Practical (Inorganic LC-I) – 25 marks

Fourth Semester Total: 100 Marks
Chem EH 401: Part A Theory (Inorganic-IV, Organic-IV & Physical-IV) – 75 marks

Part B Practical (Inorganic LC-II) – 25 marks

Fifth Semester Total: 200 Marks
Chem H 501: Inorganic Chemistry-V – 50 marks
Chem H 502: Organic Chemistry-V – 50 marks
Chem H 503: Physical Chemistry-V – 50 marks
Chem H 504: Part A Practical (Organic LC-II) – 25 marks

Part B Practical (Physical LC-II) – 25 marks

Sixth Semester Total: 200 Marks
Chem H 601: Inorganic Chemistry-VI – 50 marks
Chem H 602: Organic Chemistry-VI – 50 marks

Chem H 603: Physical Chemistry-VI – 50 marks
Chem H 604: Part A Practical (Inorganic LC-III) – 25 marks

Part B Dissertation – 25 marks

Note: H stands for Honors alone; E stands for Elective alone; EH stands for both Elective and
Honors. The above assignments of Course Numbers (e.g. Chem E 201) is only tentative



First Semester Total: 100 Marks

Chem EH 101 1:3 ratio

PART A Inorganic, Organic & Physical Theory 75 marks (19:56)

Section 1 (Inorganic) 19 Marks

Unit I 9½ marks

(a) Structure of Atom: Limitations of Bohr’s atomic model; idea of the de Broglie matter waves,

Heisenberg’s uncertainty principle; Schrodinger’s wave equation and its importance; quantum

numbers; concept of wave function; physical concepts of Ψ and Ψ2; radial and angular wave

functions; shapes of s, p and d-orbitals, Aufbau principle, Pauli’s Exclusion Principle, Hund’s rule,

electronic configurations of atoms, screening effect and effective nuclear charge, Slaters rule (no

numericals) extra stability of half-filled and completely filled orbitals.

(b) Nucleus and Radioactivity-I: Nuclear particles (neutrons, protons and qualitative idea of

mesons and pisons); mass defect and nuclear binding energy (including numericals); packing

fraction; natural and artificial radioactivity; radioactive disintegration series; first order rate equation

of radioactive disintegration; half life and average life period, group displacement law , unit of

radioactivity; neutron-proton ratio and its implications, importance of radioactive isotopes,

elementary concepts of fusion and fission.

(c) Chemical Periodicity: Long form of periodic table, modern periodic law, types of elements on

the basis of electronic configuration; periodic variation in properties – atomic and ionic radii,

ionization enthalpy, electro gain enthalpy, and electro negativity( pauling’s Mulliken and

Alfred-Rochow Scale); diagonal relationship.

Unit II

(a) Covalent Bonding: Basic idea of valence bond theory and its limitations; Concept of

hybridization of orbitals; valence shell electron pair repulsion (VSEPR) theory and shapes of

molecules and ions: BeF2, BF3, H3O+, NH3, H2O, H2S, O3, CO2, BO3
3 -, PCl3, PCl5, SF4, SF6; polarity

of covalent bonds and dipole moment. LCAO-MO theory and its application to homonuclear

diatomic molecules (H2, N2, O2, O2
−2, O2

−, O2+, Ne).

(b) Ionic Bonding: Ionic structures; radius ratio effect; limitation of radius ratio rule; concept of

lattice energy and Born-Haber cycle; polarizing power; polarizability of ions and Fajan’s rule.



(c) Bonding in Metals, Semiconductors and Hydrogen Bond: Qualitative idea of free electron

theory and band theory in solids; elementary ideas on semiconductors (n and p types); hydrogen

bonding – concept and types of H-bonding – application to inorganic molecules

Section 2 (Organic) 19 Marks

Unit III 9½ marks

(a) Structure, Bonding & Properties: Hybridisation of orbitals, implications of hybridisation on the

concept of bond length, bond energy, bond angles, shape of the molecules with following examples:

(i) CH4, H3O+, CH3-, RNH2 ; (ii) C2H4, CH3
+, BF3, AlCl3, carbonyl compounds, and (iii) C2H2,

R-CN, allene, ketene.

Nature of covalent bond and its orbital representation in molecules listed above.

Bronsted-Lowry and Lewis concepts of acids and bases, pKa and pKb concept, electronegativity,

inductive effect and its role in substituted aliphatic carboxylic acids, effect of H-bonding on boiling

point and solubility of organic compounds.

Conjugation, resonance, hyper-conjugation (propene and toluene), homolytic and heterolytic bond

cleavage, Curly Arrow rules. Types of reagents – electrophiles and nucleophiles. Reactive

intermediates: carbocations, carbanions, free radicals, carbenes - stability and examples.

(b) Organic Stereochemistry-I: Concept of isomerism, types of isomerism - configurational and

conformational isomerism (ethane and butane). Fischer, Newman and sawhorse projections with

suitable examples, geometrical isomerism, configuration of geometrical isomers, E and Z

nomenclature, geometric isomers of oximes; optical isomerism – optical activity, chiral carbon

atom, enantiomers, diastereomers, meso compounds, racemic mixture, resolution of racemic

mixtures.

Unit IV 9½ marks

(a) Alkanes and Cycloalkanes: Nomenclature, methods of formation (with special reference to

mechanism of Kolbe, Wurtz, Wurtz Fittig, Corey-House reactions), chemical reactivity (oxidation,



cracking, aromatization). Mechanism of chlorination, relative reactivity of halogens towards

different types of alkanes).

General method of preparation of cycloalkanes (upto cyclohexane) and their rection with halogens

and HX. Baeyer’s strain theory- its limitations and modifications.



(b) Alkenes and Alkynes: Nomenclature of alkenes, chemical reactivity, mechanisms of

hydrogenation, bromination, Markownikoff’s rule and anti Markownikoff’s rule, hydration,

halohydration, hydroboration, oxidation, epoxidation, ozonolysis, hydroxylation. Polymerization.

Nomenclature, structure and bonding in alkynes, methods of formation, chemical reactivity,

electrophilic addition reactions (halogenation, hydration, HX, HOX), ozonolysis, alkynides (Na, Cu

and Ag) and polymerization; compare acidity of ethane, ethene and ethyne (hybridization concept).

(c) Aromatic Hydrocarbons and Aromaticity: Molecular orbital picture of benzene, resonance

energy, aromaticity, Huckel’s (4n+2) rule and its application to simple molecules and ions,

electrophilic, substitution reactions in aromatic hydrocarbons and general pattern of the mechanism,

effect of substituent groups (activating and deactivating groups, directive influence) – mechanism of

nitration, sulphonation, halogenation nuclear and side chain, formylation (Gattermann and

Gattermann-Kotch), Friedel-Craft’s alkylation and acylation.

Section 3 (Physical-I) 18 Marks

Unit V 9 Marks

(a) Gaseous State-I: Kinetic theory of gases - postulates of kinetic theory, collisions and gas

pressure, average kinetic energy, root mean square speed and absolute temperature of gas,

Boltzmann constant, gas laws and kinetic theory. Real gases-deviation from ideality,

compressibility factor, van der Waals equation of state, virial equation of state.

(b) Liquid State-I: Qualitative description of the structure of liquids, Physical properties of

liquids - vapour pressure, surface tension, viscosity, refractive index (definitions and descript-

tions), Liquid crystals- elementary discussion on structure and types of liquid crystals.

Unit VI 9 marks

(a) Solid State-I: Law of constancy of interfacial angles, crystal planes, law of rational

indices, Miller indices, space lattice and unit cell, packing in crystals, point defect in crystal-

vacancy defect, interstitial defect, Frenkel and Schottky defect.

(b) Chemical Kinetics-I: Rate of reaction and rate constant, molecularity and order of a reaction,

zero order reaction, differential and integrated forms of rate equations of first and second order

reactions, pseudo-unimolecular reactions, determination of order of reactions, effect of temperature

on reaction rates and energy of activation, effect of catalyst.



Chem EH 101 Part B : Practical (Organic LC-I) 25 Marks (6:19)

Laboratory Course (Organic Chemistry)

Total Time Practical Exams: 6 hours

1. Qualitative Analysis 12 marks

Systematic qualitative analysis of organic compounds containing one functional group:

(a) Detection of elements (N, Cl, Br, I)
(b) Determination of one of the following functional groups (with systematic reporting)

-COOH, -NH2, -NO2, -OH (phenolic), -CHO and –CO-
(c) Preparation of the derivative

2. Viva Voce 5 marks

3. Laboratory Record (Internal Assessment) 2 marks

Chem H 101: Practical (Organic – LC-I) 25 Marks (6:19)

Laboratory Course (Organic Chemistry)

Total Time Practical Exams: 6 hours

1. Qualitative Analysis 12 marks

Systematic qualitative analysis of organic compounds containing two functional groups:

(a) Detection of elements (N, Cl, Br, I and S)
(b) Determination of any two of the following functional groups present in a

single organic compound (with systematic reporting)
-COOH, -OH (phenolic), -CHO, -CO-, -NH2, -NO2, -CONH2, -SO3H

(c) Determination of the melting point/boiling point of the compound
(d) Identification of the compound with help of a reference book
(e) Preparation of the derivative and determination of its melting point

2. Viva Voce 5 marks

3. Laboratory Record (Internal Assessment) 2 marks

Note: Chem EH 101 Part B and Chem H 101 have different question papers.
======================================================



Second Semester Total: 100 Marks

Chem EH 201

PART A Inorganic, Organic & Physical Theory 75 marks (19:56)

Section 1 (Inorganic) 25(6:19 marks

Unit I 9 ½ marks

(a) Principles of Qualitative and Quantitative Analysis: Solubility product and its

applications in the Group separations of cations (numerical on solubility products), Volumetric

analysis – standard solutions, primary standards, expressing concentrations of standard solutions,

redox titrations (potassium permanganate, potassium dichromate, sodium thiosulphate and

iodine), iodometric and iodimetric titrations, acid-base indicators and its theory.

(b) Acid-Base Concept: Arrehenius and Bronsted-Lowry concept, the solvent-system

(Franklin) concept and its limitations; Lewis concept; effect of solvent on relative strengths of

acids and bases – leveling effect; Relative strengths of acids and bases (pKa and pH concept),

SHAB principle.

Unit II 9 ½ marks

(a) Redox Reactions: Electronic concepts of oxidation and reduction, oxidation number,

common oxidants and reductants, balancing of redox reactions by ion electron method,

calculation of equivalent weights of oxidants and reductants, standard electrode potential,

electrochemical series and its application.

(b) Some Concepts of Metallurgy: Minerals and ores, principles and methods of extraction –

concentration, oxidation, reduction, electrolytic method and refining, occurrence and principles

of extraction of aluminium, copper and iron.

(c) Industrial Chemistry

(i) Fertilizers – Nitrogen fertilizer, manufacture of ammonia, and urea. Phosphatic fertilizers

– calcium superphosphate, and NPK fertilizers.

(ii) Cement – constituents, manufacture and setting process, role of gypsum.



Section 2 (Organic) 19 Marks

Unit III 9 ½ marks

(a) Nucleophilic Substitution Reactions: Nucleophile, ambident nucleophile, SN1, SN2, SNi,

factors affecting substitution reactions (structure of substrate, nature of nucleophile, solvent, role

of leaving group), mechanism and stereochemistry of substitution reactions difference between

nucleophile and bases.

(b) Elimination reactions: E1, E2, E1cB mechanisms, orientation in elimination reactions

(Saytzeff’s and Hoffmann’s rules).

(c) Alkyl Halides: Preparation and reactions (hydrogenolysis, aqueous and alcoholic KOH,

NH3, carbon nucleophiles, sulphur nucleophiles, KCN, AgCN, KNO2, AgNO2, RCOOAg,

RONa, Mg, Li, Na).

(d) Aromatic Halogen Compounds: Introduction, preparation and chemical reactivity,

nuclear and side chain halogenation, electrophilic and nucleophilic substitution in aromatic

halogen compound(bimolecular displacement, benzyne mechanism).

Unit IV 9½ marks

(a) Alcohols: Classification and nomenclature, method of preparation (hydration,

hydroboration-oxidation and oxymercuration-reduction), reaction of alcohols (acidic nature,

esterification) distinction between primary, secondary and tertiary alcohols (Victor Meyer’s test,

Lucas test), Oxidation by K2Cr2O7 and metallic Cu.

Glycol: preparation from alkenes using KMnO4 and from epoxide, chemical reactions of glycol

HNO3, HCl, PX3, Oxidation by lead tetra acetate and HIO4.

Glycerol: preparation from oils/fats, reactions (HNO3, HI, oxalic acid, KHSO4)

(b) Phenols: Nomenclature, Preparation (benzene diazonium salta and benzene sulphonic

acids), physical properties and acidic character, comparison of acid strength of phenols with

alcohols, effect of substituent on acidity of phenols, chemical reactions: nitration, halogenation,

sulphonation, Kolbe’s reaction, Reimer-Tiemann reaction, phenol-formaldehyde resin.

(c) Aldehydes and Ketones: Nomenclature and structure of the carbonyl group, method of

preparation of aldehydes and ketones (from alcohols, acid chloride, Rosenmund reaction,

Gattermann-Koch), chemical reactivity of carbonyl group, mechanism of nucleophilic additions

and addition-elimination reactions with HCN, NaHSO3, NH2OH, NH2-NH2, C6H5NHNH2,



NH2CONHNH2) and Cannizzaro reaction; acidity of α-hydrogen in carbonyl compounds and

formation of enolates, aldol condensation, Perkin reaction and reactions with Grignard reagents,

benzoin condensation, reduction and oxidation reactions (Clemmensen and Wolff-Kishner

reductions).



Section 3 (Physical) 25 (7:18) Marks

Unit V 9 marks

(a) Thermodynamics-I: Definition of thermodynamic terms- system and surrounding, types of

systems, intensive and extensive variables, types of processes- isothermal, adiabatic, isobaric,

reversible, irreversible and cyclic processes; Thermodynamic functions- state variables and exact

differentials, concept of heat and work, path functions and inexact differentials, zeroth law of

thermodynamics, work done during reversible volume change of ideal gas.

First law of thermodynamics: Statement, internal energy, enthalpy, heat capacity at constant

pressure (Cp) and volume (Cv), relation between Cp and Cv. Limitations of first law, spontaneous

processes, statements of second law. Joule-Thomson Coefficient and Inversion temperature.

(b) Macromolecules: Characteristics of macromolecules; degree of polymerization; concepts

of number and weight average molecular mass; determination of molecular mass by osmometry

and viscometry.

Unit VI 9 marks

(a) Thermochemistry: Exothermic and endothermic reactions, Hess’s law of constant heat

summation, enthalpy of formation, standard state, enthalpy of combustion, enthalpy of

neutralization, enthalpy of solution, enthalpy of dilution, Kirchoff’s equations- influence of

temperature on ΔH and ΔU of a reaction

(b) Adsorption and Surface Phenomena: Physisorption and chemisorption, adsorption

isotherms, derivation and application of Langmuir adsorption isotherm, Freundlich adsorption

isotherm.

-----------------------------------------------------------------------



Chem EH 201

PART B Practical (Physical) 25 Marks (6:19)

Laboratory Course (Physical)

The following experiments are to be carried out in the class. In the examination, each student

should be asked to do any one experiment from this list given below.

List of Experiments

(1) Determination of the heat of neutralization of a strong acid by a strong base.

(2) Determination of molecular weight by Rast’s method

(3) Study of the heat of dilution of H2SO4 and then to determine the strength of an unknown

acid.

(4) Determination of the velocity constant of the decomposition of hydrogen peroxide

in presence of ferric chloride as catalyst by titrating against KMnO4.

(5) Determination of the solubility of BaCl2/NaCl at two different temperatures and to

determine the heat of solution.

(6) Determination of the velocity constant of the hydrolysis of methyl acetate catalyzed by

an acid.

Assignment of Marks

Experiment : 12 Marks

Viva Voce : 05 Marks

Laboratory Record : 02 Marks

===============================================================



Third Semester Total: 100 Marks

Chem EH 301

PART A Inorganic, Organic & Physical Theory 75 marks (19:56)

Section 1 (Inorganic) 25(7:18) marks

Unit I: s- and p-Block Elements and Their Compounds 9 marks

Group discussion of the elements with respect to position in the periodic table, electronic

configuration, atomic and ionic radii, ionization enthalpy, electron gain enthalpy,

electronegativity, oxidation states, variation of acidic and basic properties of their oxides and

oxy-acids, inert pair effect and catenation.

Preparation, important reactions, structure and use of the following compounds: sodium

thiosulphate. Potassium iodide, boric acid, aluminium chloride, lithium aluminium hydride,

hydrazine, and lead tetraacetate.

Unit II: d- and f-Block Elements 9 marks

Electronic configuration of d-block elements, Transition metals-defination and characterstic

features of transition metals, relative stability of oxidation states, variation of properties in first,

second and third row transition metals.

Electronic configurations of lanthanides and actinides, comparison of their oxidations states,

synthetic elements (synthesis of Np and Pu), variation in their atomic and ionic radii – lanthanide

contraction,difficulty in the separation of lanthanides – and ion exchange method of separation.

Preparation, important reactions, structures and uses of nickel tetracarbonyl, potassium

ferricyanide, potassium dichromate, potassium permanganate, and uranium hexafluoride.



Section 2 (Organic) 25(6:19) marks

Unit IV 9½ marks

(a) Carboxylic Acids and their Derivatives: Nomenclature, effect of substituents on the

acidity of aliphatic and aromatic carboxylic acid, methods of preparation, chemical reactivity,

reactions of oxalic acid, succinic acid and citric acid. Preparation and properties of acid

chlorides, amides, esters and anhydrides.

(b) Organometallic Compounds-I: Grignard reagents: Synthesis of alkanes, alcohols, acids,

aldehydes, ketones, amines with mechanism. Organolithium compounds: preparation and

reactions with H2O, CO2 & epoxide.

(c) Active Methylene Compounds: Active methylene group, examples of active methylene

compounds, tautomerism, difference between tautomerism and resonance (keto-enol

tautomerism). Synthetic use of ethyl acetoacetate and diethyl malonate.

Unit V 9½ marks

(a) Nitro Compounds (Aliphatic and Aromatic): Preparation, properties (aliphatic)–

α–hydrogen acidity, halogenation, reaction with NaOH, HNO2, hydrolysis, carbonyl compounds.

Reduction of aromatic nitro compounds (aliphatic and aromatic)

(b) Amines (Aliphatic and Aromatic): Nomenclature and structure of amines, preparation of

amines, basicity and effect of substituents on basicity, chemical reactivity- acylation, action of

nitrous acid, action of CS2, carbyl amine reaction, condensation with carbonyl groups and ring

substitution. Distinction between primary, secondary and tertiary amines and their separation.

(c) Diazo Compounds: Preparation and stability of diazo compounds (aliphatic and

aromatic). Reactions of benzene diazonium chloride. Preparation and reactions of diazomethane.

Section 3 (Physical) 19 marks

Unit VI 9½ marks

(a) Thermodynamics-II: Carnot cycle and its efficiency, Carnot’s theorem, Entropy (S) as a

state function, entropy changes of ideal gases in different processes. Gibbs function (G) and

Helmholtz function (A), criteria for thermodynamic equilibrium and spontaneity, variation G



and A with pressure, volume and temperature, Gibbs-Helmholtz equation, Clausius-Clapeyron

equation, Trouton’s rule.

(b) Chemical Equilibrium: Law of mass action, equilibrium constant (K) from

thermo-dynamic considerations, temperature and pressure dependence of equilibrium constants

(Kp and Kc) – van’t Hoff equation, relation of Kp and Kc, equilibria in homogeneous and

heterogeneous systems, Le Chatelier’s principle.

Unit VII 9½ marks
(a)Dilute Solutions: Colligative properties, Raoult’s law and Henry’s law, relative lowering of

vapor pressure, elevation in boiling point, depression in freezing point, osmosis, osmotic

pressure and its determination, relation between colligative properties and molecular mass,

determination of molecular mass, van’t Hoff factor, abnormal molar mass, Reverse osmosis and

its applications.

(b) Colloids: Classification of colloids, preparation of colloids – peptisation, Bredig’s method

and condensation methods, purification of colloids, properties of colloids – Tyndall effect,

Brownian movement, electrophoresis and electro-osmosis, protective colloids and gold number.



Chem EH 301

PART B Practical (Inorganic-LC-I) 25 marks (6:19)

Laboratory Course (Inorganic)

Total Practical Examination Time: 6 hours

Part I: Qualitative Analysis 12marks

Inorganic Mixtures containing five radicals/ions to be analyzed – one of the radicals /ions must be

interfering (borate, chromate or phosphate). Following ions/radicals to be included:

Ag+, Pb2+, Hg2
2+, Hg2+, Cu2+, Cd2+, Bi3+, As3+, Sb3+, Sn2+, Sn4+, Fe2+, Fe3+, Al3+, Ba2+, Cr3+, Zn2+,

Mn2+, Co2+, Ni2+, Ca2+, Sr2+, Mg2+, K+, NH4
+.

Cl-, Br-, I-, SO4
2-, NO3

-, BO3
3-, PO4

3-, CrO4
2-.

Part II:

(a) Sessional Work : 2 marks

(b) Viva Voce : 5 marks

====================================================================



Fourth Semester Total: 100 Marks

Chem EH 401

PART A Inorganic, Organic & Physical Theory 75 Marks (19:56)

Section I (Inorganic) 25 (7:18 marks)

Unit I 9 marks

(a) Organometallic Chemistry-I: Definition and classification; synthesis, properties, nature

of bonds, structure and application of one organometallic compound each of lithium (Methyl

Lithium) magnesium (Grignard reagent).

(b) Inorganic Polymers: General properties of Inorganic polymers and distinction from

organic polymers; synthesis, structural aspects and uses of silicones, phosphonitrilic halides,

phosphazenes, and tetrasulphurtetranitride.

(c) Interhalogens, Polyhalides and Pseudohalides – types of interhalogens and their

reactivity, polyhalides of iodine, definition of pseudohalides – study of CN‾, SCN‾, structure of

ClF3, BrF3, BrF5 and IF7.

Unit II 9 marks
Werner’s Coordination theory, coordination number, ligands and their classification, chelation,

applications of chelate formation; nomenclature of coordination compounds, effective atomic

number rule, isomerism in coordination compounds, geometrical and optical isomerism in 4- and

6-coordinate complexes; Sidgwick’s effective atomic number rule; stereochemistry of complexes.

with coordination numbers 4 and 6 bonding in transition metal complexes: valence bond theory

and elementary idea of crystal field theory for octahedral and tetrahedral complexes.

Section 2 (Organic) 19 marks

Unit III 9½ marks

(a) Carbohydrates: Classification, monosachharides glucose and fructose, Fisher Projection

formula, reaction of glucose and fructose with Br2-water, HCN, Tollen’s reagent, Fehling’s

solution, hydroxylamine, phenylhydrazine, HNO3 and osazone formation. Determination of ring

size by HIO4 method. Haworth projection formula, conformational structures of glucose and

fructose



Epimerization, inter-conversion of aldoses and ketoses. Ascending (Kiliani) and descending

series (Wohl).

Disaccharides: Sucrose and maltose, elucidation of structure, hydrolysis, reducing/

non-reducing, polysaccharides: structure of cellulose, starch (details not required).

(b) Amino Acids: Classification, synthesis of α-haloacids and Gabriel syntheses of glycine,

alanine, phenyl alanine; glutamic and aspartic acids. Physical properties, isoelectric points and

zwitterionic structure.

(c) Urea: Preparation of urea, reactions of urea with HNO3, H2O, HNO2, NaOBr, CH3COCl,

C2H5OH, NH2NH2 and diethyl malonate, formation of biuret.

(d) Drugs: Classification of drugs as antipyretic, analgesic, antibacterial, antiviral, antibiotic,

sulpha drugs and tranquilizer with one example each. Synthesis and use of aspirin, paracetamol,

sulphaguanidine, barbituric acid.

Unit IV 9½ marks

(a) Heterocyclic Compounds-I: Introduction; molecular orbital picture, aromatic

characteristics and resonance, preparation (Paal-Knorr synthesis, synthesis of furan from pentose

and pyrrole from furan) comparison of chemical reactivity (Diels Alder reaction and diazo

coupling), electrophilic substitution reactions (nitration, sulphonation, Friedel crafts) of pyrrole,

furan and thiophene. Structure, synthesis and reactions of pyridine (electrophilic, nucleophilic

substitutions), comparative basicity of pyrrole/ pyridine, pyrrole/ pyrrolidine and pyridine/

piperidine.

(b) Fats, Oils, Soaps and Detergents: Animal and vegetable oils, drying and non-drying oils,

hydrogenation, iodine value, RM value and saponification value, soaps and detergents,

mechanism of cleansing action of soap and detergents.

(c) Dyes: Relationship between colour and constitution, chromophore and auxochrome,

classification of dyes (based on structure and application), syntheses of methyl orange, Bismarck

brown, Malachite green and phenolphthalein.

Section 3 (Physical) 19 marks

Unit V 9½ marks

Ionic Equilibrium: Arrhenius theory of electrolyte dissociation and limitations. Ostwald’s

17



dilution law and its uses, dissociation equilibria of weak electrolytes, dissociation constant of

weak acids (Ka), ionic product of water (Kw), hydrogen ion. concentration and pH scale, buffer

solutions and buffer activity, hydrolysis constant (Kb), relation between Ka, Kw and Kb, derivation

of hydrolysis constant for salts of (i) strong acid and weak base, (ii) weak acid and strong base

and (iii) weak acid and weak base, solubility product, common ion effect.

(b) Electrochemistry-I: Electrical transport –conduction in metals and in electrolyte solutions,

specific conductance, equivalent and molar conductances and their determination, variation of

equivalent and specific conductance with concentration of strong and weak electrolytes.

Migration of ions and Kohlrausch law, transport numbers and their determination using Hittorf’s

and moving boundary methods. Conductometric titrations (acid bases).

UNIT VI 9½ marks

(a) Electrochemistry-II: Electrochemical cells. Half cells: types and examples; types of

reversible electrodes; Electrode reactions; Nernst equation and standard electrode potentials;

reference electrodes (Hydrogen and calomel electrodes); sign conventions; electrochemical

series.

(b) Phase Equilibria: Phase rule and meaning of the terms phase, components and degrees

of freedom, equilibrium between phases, phase diagram for one component systems (water and

sulphur systems), Typical phase diagrams of two component systems involving eutectic (KI-

H2O), congruent (phenol-aniline) and incongruent (NaCl-H2O) melting points.

Liquid-liquid mixtures, fractional distillation of binary miscible liquids, azeotropes (ethanol-

water system), partial miscibility of liquids, lower and upper critical solution temperatures

(triethylamine-water, phenol-water and nicotine-water systems), steam distillation, Nernst

distribution law – derivation and its application.

18



Chem EH 401

PART B Practical (Inorganic-II) 25 Marks (6:19)
Laboratory Course (Inorganic)

Total Practical Examination Time: 6 hours

Section 1: Quantitative Analysis 12 marks

Volumetric Estimation: Redox titration involving potassium permanganate, and potassium

dichromate for the estimation of Fe2+, Fe3+ and Ca2+ and iodometric estimation of Cu2+.

Section 2:

(a) Sessional Work: 2 marks

(b) Viva Voce: 5 marks

====================================================================

19



Fifth Semester Total: 200 Marks

Chem H 501 50 Marks (12:38)

PART A Inorganic Theory

Unit I 7 marks

(a) Molecular Symmetry: Symmetry elements and symmetry operations: symmetry planes

and reflections, inversion center, proper axis and proper rotations, improper axis and improper

rotations; molecular point groups; systematic classification of molecules into point groups with

examples {(i) linear molecules, (C∞v, D∞h), (ii) molecules with no Cn or Sn,( Cs and C1 only) ,

(iii) molecules with cubic point group, (Td and Oh) , (iv) H2O, NH3, XeOF4, XeF4, PF5, B2H6,

Cyclohexane (chair and boat forms)}.

Unit II 8 marks

(a) Complexometric titration (using EDTA), metal ion indicators, masking and demasking

reagents; principles of argentometric titrations, estimation of chloride using adsorption

indicators; principles of gravimetric estimation of chloride, theory of precipitation, co-

precipitation, post-precipitation and digestion of the precipitate.

(b)Error Analysis: Significant figures; errors, types of error (determinate and indeterminate);

accuracy and precision; normal distribution of indeterminate errors; propagation of errors – mean

and standard deviations; rejection of data – the F-test, t-test and Q-test.

(c) Organic Reagents in Inorganic Analysis: Basic qualities of the reagents and conditions;

advantages of organic precipitants and their limitations; study of Oxine, α-nitroso β-naphthol,

cupferron, cupron, and dimethylglyoxime.

Unit III 8 marks

Nucleus and Radioactivity-II: Types of radioactive decay; radioactive equilibrium; spontaneous

fission, nuclear reactions, Q value, principles of separation of isotopes – gaseous diffusion,

electrolysis and electromagnetic separation methods; application of radioisotopes as tracers;

detection and measurement of radioactivity (GM counter).

Stability of nucleus and nuclear forces, magic number concept, nuclear binding energy; Basic

principles and types of nuclear reactors;



Unit IV 7 marks

Crystal Field Theory (CFT): d-orbital splitting by electrostatic field (octahedral, tetrahedral and

affecting crystal field splitting energy (10Dq value), and spectrochemical series, Structural and

thermodynamic effects of d-orbital splitting, variation of ionic radii, Jahn-Teller effect, hydration

and lattice energies of first row transition metal ions; octahedral vs. tetrahedral coordination;

adjusted CFT and molecular orbital theory for octahedral complexes.

Unit V 8 marks

Magnetochemistry: Explanations of diamagnetism, paramagnetism, ferromagnetism and anti-

ferromagnetism, origin of paramagnetic moment: electron spin moment and orbital angular

moment, magnetic susceptibility, Curie law, Curie-Weiss law, Bohr magneton, magnetic

susceptibility measurement by Gouy and Faraday methods; explanation of magnetic behaviour of

K4[Fe(CN)6], K3[Fe(CN)6], [Co(NH3)6]Cl6, K2[Ni(CN)4], K3[CoF6], K3[MnF6], Ni(CO)4.

Chem H 502 Organic chemistry 50 Marks (13:37)

Unit I 9 marks
(a) Polynuclear Aromatic Hydrocarbons: Introduction; molecular orbital structure of

naphthalene; resonance; Preparations, reactions, mechanism and orientation of electrophilic

substitution. Preparations and reactions of α- and β-naphthols (azo-coupling, reactions with

HNO2 and FeCl3. Preparation and reactions of Anthracene.

(b) Peptides, Proteins and Vitamins: (i) Peptides – definition and preparation of di- and tripeptides

from α-amino acids.

(ii) Proteins - introduction, classification, primary, secondary, tertiary and quarternary structures

of proteins, α- and β-proteins, helical and sheet structures.

(iii) Vitamins – definition, classification and biological importance of vitamins. Carotenoids –

occurrence, isolation and synthesis of β-carotene as a source of vitamin A1, synthesis of vitamin

A1 and ascorbic acid.



Unit II 9 marks

(a) Organic Stereochemistry-II: Nomenclature of enantiomers (R and S); relative and

absolute configuration; inversion, retention, conformation cyclic compounds – cyclohexane,

mono-substituted and disubstituted cyclohexanes (1,2-, 1,3-, 1,4-) with reference to their relative

stability both Newmann and chair form. Streo chemical aspects of bromine to alkenes .

(b) Introduction to Dienes: Conjugated, isolated and cumulated dienes (allenes);

preparations and reactions of conjugated dienes (1,3-butadiene and isoprene). Addition reaction

of 1,3–dienes (1,2 and 1,4).

(c) Polymers: Types of polymers and polymerization processes. Addition (chain-growth)

polymerization; free radical vinyl polymerization; ionic vinyl polymerization [Ziegler–Natta

polymerisation]. Condensation (step-growth) polymerization, polyesters (Dacron), polyamides

(Nylon-6, Nylon -6,6), urea- formaldehyde resins (Bakelite), polyurethanes. Natural and

synthetic rubbers (Neoprene, Buna-S, Butyl rubber).

Unit III 9 marks

(a) Introduction to Organic Synthesis: Formation of carbon-carbon bond, electrophilic and

nucleophilic carbon species, acid-assisted reaction (Friedel Crafts alkylation and acylation,

Gatterman-Koch formylation), base assisted condensations (Knoevenagel, Michael, Wittig

reaction, Claisen reaction, Claisen-Schmidt reaction, Mannich reaction).

(b) Rearrangements: Carbocation rearrangements – pinacole-pinacolone,

Wagner-Meerwein, dienone-phenol. Beckmann, Wolff, Hofmann, Curtius, Lossen, Schmidt,

benzil-benzilic acid, benzidine-semidene, Favorskii, Fries and Claisen rearrangements.

Unit IV 10 marks

(a) Heterocyclic Compounds-II: Introduction to condensed five- and six-membered

heterocycles, preparation and reactions of indole, quinoline and isoquinoline with special

reference to Fischer-Indole synthesis, Skraup and Bischler-Napieralski syntheses.

(b) Green Chemistry: Definition, goals, principles and techniques (brief discussions);

Solvent free reactions, Microwave assisted reactions (their advantages over conventional method

with examples).

(c) Inorganic Reagents in Organic Synthesis: NaBH4, LiAlH4, B2H6, Na/liq.NH3,

aluminium isopropoxide, KMnO4, K2Cr2O7, HIO4, Lead tetraacetate, peracids.



Chem H 503

PART A Physical Theory 50 Marks (13:37)

Unit I: Gaseous State-II 9 marks

Maxwell’s distribution law of molecular speeds, molecular speeds and energy distribution as a

function of temperature, calculation of the most probable, average and root mean square speeds

of molecules, Maxwell-Boltzmann distribution, degrees of freedom of motion, principle of

equipartition of energy, collision diameter, collision cross-section, collision frequency and mean

free path, viscosity of gases, Boyle temperature, critical phenomena-critical constants, p-v

isotherm of carbon dioxide, continuity of state, law of corresponding states and reduced equation

of state, vapour density and limiting density.

Unit II: Physical properties and molecular stucture 7 marks

Determination of surface tension, viscosity and refractive index of liquids. Physical properties

and chemical constitution- additive and constitutive properties, molar volume, parachor, specific

and molar refraction. Polar and non-polar liquids, dielectric constant, dipole moment, structure of

molecules, polarization, Clausius-Mossotti equation. Dipole induced dipole and vander Waals

interactions in molecules.

Unit III: Solid State-II 6 marks

Symmetry elements in crystals-plane of symmetry, axis of symmetry, centre of symmetry, seven

crystal systems, Law of symmetry, Bravais lattices, X-ray diffraction of crystals, Bragg’s law,

crystal structure determination-Laue’s method and powder method.



Unit IV: Chemical Kinetics-II 7 marks

Catalyzed reactions – homogeneous catalysis, acid-base catalysis, enzyme catalysis - Michaelis-

Menten equation; Theory of Reaction rates – collision theory, transition state theory of

unimolecular reactions.

Complex reactions – opposite, parallel, consecutive and chain reactions, rate determining step,

steady state approximation and derivation of rate laws of complex reactions.

Unit V: Molecular Spectroscopy 8 marks

Introduction: electromagnetic radiation, regions of the spectrum, basic features of different

spectrometers, statement of the Born-Oppenheimer approximation, degrees of freedom.

Rotational and Vibrational spectra of diatomic molecules: frequency expressions, selection rules

and applications to estimate molecular parameters; isotope effect in vibrational spectrum. Beer

Lambert’s Law, Einstein’s Law.

Chem H 504 PART A (Practical – Organic LC-II) 25 Marks (6:19)

Laboratory Course (Organic)

Total Time for Practical Exams: 6 hours

1. Separation of Mixtures 6 marks

(a) Separation of binary organic mixtures based on acid-base concept

(b) Determination of melting points

2. Organic Preparation 6 marks

(a) Preparation of the following compounds

(b) Phthalimide (from phthalic anhydride)

© m-Dinitrobenzene (from benzene)

(d) Picric acid (from phenol)

(e) p-Bromoacetanilide (from acetanilide)

(f) Benzilic acid (from benzil)

(g) Methyl Orange (from sulphanilic acid)



3. Viva Voce 5 marks

4. Laboratory Record (Internal Assessment) 2 marks



Chem H 504 PART B (Practical – Physical LC-II) 25 Marks (6:19)

Laboratory Course (Physical)

Total Practical Examination Time: 6 hours

The following experiments are to be carried out in the class. In the examination, each student

should be asked to do any one experiment

List of Experiments

(a) Conductometric titrations of an acid by a base.

(b) Acid-base titration using potentiometer.

© Verification of Beer-Lambert’s law using copper sulfate or K2Cr2O7 solution

colorimetrically and determination of the concentration of the supplied solution

(d) Determination of velocity constant for the decomposition of hydrogen peroxide

using ferric chloride as catalyst; and to determine the activation energy.

(e) Determination of the heat of solution of solid calcium chloride and to determine

lattice with the help of Born-Haber cycle.

(f) Determination of the critical solution temperature of the phenol-water system.

(g) Study on the kinetics of the reaction between potassium persulfate and

potassium iodide at two temperatures with determination of activation energy

(h)Study of the adsorption of oxalic acid on charcoal and verification of

Freundlich’s adsorption isotherm.

(i) Determination of surface tension of a liquid/solution by drop-weight method.

(j) To obtain the viscosity–composition (v/v) curve of ethanol-water/ glycerol-

water/ methanol-water system and to determine the composition (v/v) of a given

unknown mixture.

(k) Determination of partition coefficient of a solute between two immiscible

solvents (e.g. iodine in water/organic solvent; benzoic acid in water/benzene).

(l) Determination of pKa value of different sets of buffer by pH-metric titration

using glass electrode

(cont'd ……..



Distribution of marks:

Viva Voce : 05 Marks

Laboratory Record : 02 Marks

Experiment : 12 Marks

=====================================================================



Sixth Semester Total: 200 Marks

Chem H 601

PART A Inorganic Chemistry 50 Marks (12:38)

Unit I: Organometallic Chemistry-II 10 marks

Synthesis, properties, nature of bonds, structure and application of organometallic compounds of

lithium (alkyl and aryl), magnesium (RMgX and MgR2), iron (ferrocene) and tin (R3SnX,

R2SnX2 types); metal-ethylenic complexes and homogeneous hydrogenation;

Π-acid ligands, mononuclear and dinuclear carbonyls and nitrosyls and the nature of bonding in

them – their uses in metallurgy; Important applications of organometallic compounds in

heterogeneous catalysis – hydrogenation of alkenes using Wilkinson’s catalyst and synthesis of

acetic acid using rhodium carbonyl iodide catalyst.

Unit II: Bioinorganic Chemistry 10 marks

Essential and trace elements in biological processes, criteria of essential elements,

metalloporphyrins, structure, and functions of haemoglobin, myoglobin and chlorophyll; role of

Fe and Mg in haemoglobin and chlorophyll, role of Co in vitamin B12, Carbonic anhydrase, its

characteristics and functions,. Non-complexing cations in biochemical processes, Na+-K+ pump;

Toxic effects of metal ions with reference to mercury, lead, beryllium and aluminum; deficiency

of Fe, Ca, Mg and iodine; Platinum complexes as anti-cancer drugs.

Unit III: Spectroscopic Methods in Inorganic Chemistry 6 marks

Application of the following techniques for Inorganic and Coordination compounds:

(a) UV-Visible Spectroscopy: Free ion terms and their splitting in octahedral symmetry,

Selection rules, Orgel diagrams for octahedral/tetrahedral complexes (d1, d2, d8, and d9 systems).

(b) IR Spectroscopy: Basic principles, spectral studies of coordination compounds

containing following molecules or ions as ligands: H2O, CN, CO, SO4
2-, and halides (F, Cl, Br, I)

Unit IV 6 marks

Reactivity of Coordination Compounds: Thermodynamic stability; Stepwise formation constant,

Kinetic lability and inertness, Mechanisms of Ligand displacement reactions in octahedral and

square planar complexes, the trans effect, Determination of composition of complexes by

spectrophotometric method.



Unit V 6 marks

Nanomaterials: General introduction to nanomaterials and emergence of nanotechnology, Types

of nano materials, Synthesis of nanoparticles of gold, platinum and silver; properties of

nanoparticles (optical, semiconductor, electrical and magnetic), important applications of

nanoparticles.

Chem H 602
Organic Chemistry 50 Marks

Unit I 10 marks
(a) Natural Products: (i) Terpenoids: Introduction, isoprene rule, classification, structural

elucidation and syntheses of citral and geraniol. (ii) Alkaloids: Introduction, classification,

physiological action, syntheses of nicotine and cocaine.

(b) Topics in Biological Chemistry: (i) Enzymes – Introduction, nomenclature and characteri-

stics. Mechanism of enzyme action (a general picture); mechanism of action of the enzyme

chymotripsin as a peptidase.; co-enzyme, co-enzymes derived from niacin and thiamine, lipoic

acid, co-enzyme A, energy production in biological system (role of ATP and ATP-ADP cycle),

glycolysis and tricarboxylic acid cycle.

(ii) Nucleic acids: Structure of purine and pyrimidine bases in nucleic acid (adenine, guanine,

cytosine, uracil and thiamine) [no synthesis]. Structure of nucleosides, nucleotides and DNA,

replication of DNA.

Unit II 9 marks

(a) Organic Photochemistry: excitation of molecules, Franck-Condon principle, dissipation

of energy, Jablonski diagram, singlet-triplet



states, fluorescence and phosphorescence, photosensitization and quenching, quantum yield.

Introduction to photochemical reactions of carbonyl compounds, photoreduction. Norrish Type I

and Type II cleavages. Paterno-Buchi reaction.

Unit III 9 marks

Pericyclic Reactions: Definition and scope of pericyclic reactions. (i) Electrocyclic reactions –

stereochemistry, conrotatory and disrotatory ring closures and ring opening (simple examples like

1,4-disubstituted 1,3-buta-diene, 1,6-disubstituted-1,3.5-hexatriene, 1,8-disubsti-

tuted-1,3,5,7-octatetraene). Woodward-Hoffmann rules for electrocyclic reactions, frontier

molecular orbital theory (correlation diagram not required). (ii) Cycloaddition reactions -

Definition of dienes and dienophiles, supra-supra and antara-antara modes of cycloadditions

(πs4 + πs2, πs4 + πa2, πs2 + πs2, πs2 + πa2) by taking example of simple dienes and dienophiles.

Unit IV Spectroscopy for Structural Analysis 12 marks

(a) Ultraviolet and Visible Spectroscopy – Basic principles of UV and visible spectroscopy,

application to conjugated polyenes, carbonyl compounds and α,β-unsaturated carbonyl

compounds, Woodward- Fieser rules.

(b) Infrared Spectroscopy - Basic principles, characteristic vibrational frequencies of

carbonyl compounds, hydroxyl and amino compounds.

(c) Nuclear Magnetic Resonance Spectroscopy - Basic principles, chemical shifts, shielding

and deshielding of protons, chemically equivalent protons, PMR- peak area and proton counting.

Characteristics protons - chemical shifts and coupling constants for ethyl bromide, toluene, p-

xylene, o-and p-nitrotoluene, anisole, ethyl alcohol, ethyl acetate, acetaldehyde and acetic acid.

(d )Mass Spectrometry – Basic principles, types of ions produced in mass spectrometer,

molecular ion peak, base peak and metastable ion, fragmentation pattern, N- rule, simple

application in structure elucidation( butane, isopentane, 2-butanol, ethyl propyl amine, acetone,

ethyl methyl ketone, ethyl benzene), Mc Lafferty rearrangement (butanal and pentanal.



Chem H 603

Physical Chemistry 50 Marks (12:38)

Unit I

Thermodynamics-III 10 marks

Thermodynamic scale of temperature, Maxwell’s relations, definition of chemical potential.,

concept of chemical potential, equilibrium between different phases, derivation of phase rule

from the concept of chemical potential, partial molal quantities, variation of chemical potential

with temperature and pressure, chemical potential of a component in an ideal mixture,

Gibbs-Duhem equation.

Nernst heat theorem, third law of thermodynamics and its application to the determination of

entropy, concept of residual entropy.

Unit II: Electrochemistry-III 10 marks

Activity and ionic activity coefficient; mean ionic activity. Ion atmosphere; electrophoretic and

relaxation effects; Onsager equation (qualitative); Wien and Debye-Falkenhagen effects; Debye-

Huckel theory (qualitative) and the limiting law. Solubility of sparingly soluble salts and ionic

strength of medium. Standard cells, concentration cells (with and without transport), liquid

junction potentials. EMF of a cell and its measurements. Calculation of thermodynamic para-

meters (ΔH, ΔG, ΔS and K) from cell EMF, polarization and over potential. Applications of

Ag/AgCl, quinhydrone and glass electrodes. potentiometric titrations with examples.

Unit III: Elementary Quantum Mechanics 9 marks

Failure of classical mechanics: Black-body radiation, Planck’s radiation law, photoelectric effect,

Compton effect, heat capacity of solids; Postulates of quantum mechanic; Model systems (with

complete derivation of wavefunction & energy expression): Particle-in one dimentional box,

quantum numbers and their importance.

Unit IV: Boltzmann Distribution 9 marks

Idea of mathematical and thermodynamic probability; entropy and probability; Boltzmann

distribution (without derivation) for non-degenerate and degenerate cases; application to

barometric distribution formula. Molecular partition functions and its significance; Translational,



Rotational, vibrational and electronic partition functions.



Chem H 604 Total: 50 Marks

PART A: Practical (Inorganic) 25 Marks (6:19)

Laboratory Course (Inorganic Quantitative Analysis) 12

marks Total Practical Examination Time: 12 hours

Estimation (volumetric or gravimetric) of metal constituents from mixtures of Iron-Calcium,

Iron-Copper, Copper-Zinc, Calcium-Barium, Copper-Nickel (separation of one metal constituent

must be carried out).

Sessional Work and Viva Voce
(a) Sessional Work:

(b) Viva Voce:

2 marks

5 marks

Chem H 604 PART B: Dissertation 25 Marks

The dissertation shall be conducted internally by the Department of Chemistry of the

respective colleges. The dissertation shall be conducted formally latest by the second week of

March of each year. The Report for the dissertation shall be checked by the external examiner

coming for Part A of Chem H 604 before sending the final marks to the exam department.

The Topic of the dissertation shall be decided by the Department and informed to the student at

least 30 (thirty) days ahead of the exact date of the dissertation. Each student shall choose a topic

in consultation with the Department. The topics must be from any of the subjects of

contemporary interest in Chemistry. Students must submit a Write-up of the dissertation. Marks

distribution shall be as follows:

1. Write-up and content : 7 marks

2. Presentation : 12 marks

3. Questions/Answers : 6 marks



Department of Chemistry

Course distribution: llabus 2019 ( hear 2019 - hear 2022)

Outcome of the Under Graduate Course in B. Sc in Chemistry.

..A student after graduation and obtaining a degree in Chemistry gains knoss ledge and

understanding of the subject matter both theoretically and also practically and how one can

handle chemicals safely It also help in expanding their ledge base on the subject vshich

makes as ailable opportunities for them to get placement in ditlQrent department related to

chemistry in both Gosernment Ser, ices through Public Sen ices Conunission as vsell in non

go•.ernrnent organization and private sector.

After graduating from B.Sc. Course in Chetnistr» this helps them get job opportunities in

different related field such as food safety. health inspector, pharmaceutical industries.

pharmacist. mater industries. beserages industries. steel & alloys industries etc. It helps in

gaining broad perspecti\es toundation in cheniistry that stresses scientific reasoning and

anal} tical probletn soft ing. It helps to achiese the skills required in getting job opportunities

in teaching professions such as graduation school. professional school. in chemical industries,

cement factories. paint industries. agro products industries. food processing industries. petro

chemical industries. fertilizer industries. pollution control board etc.

A graduate gets exposure in how to handle experimental technique and instruments.

It helps to gain knovs ledge and deep insight of the nature and valuable role played by metals

and non Inetals in daily lité. Knoxs ing and understanding the basic concept of chemistry also

helps in better understanding of the subjects as ssell namely mathematics. phy sics. biological

sciences, agricultural sciences. medicines, environmental sciences etc. as chemistry is a

subject that is inter-related to these subject. Chemistry is a subject that helps one's to gain

knovsledge, learn and gets exposure in laboratory skills and safety tneasure SShich can be

applied sshile ssorking in different fields and environment.

A students after graduating in Chemistry he or she can opt tor postgraduate in M.Sc in

Chemistry, M.Sc in Phannaceutical Chemistry. Postgraduate Diplotna in Analytical

Chemistry, Postgraduate diploma in Biotechnology, M..Sc in Biochemistry, M.Sc in

Computational Chemistry.

ü. Khonne.,phlang
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FirstSemester rota1:100Marks

ChemEH 101 :Port ATheory marks

Organic l. C-I ) 2 Smarks

Chern11101 Yrg.anic I-I ionors) 2.smarks
(ChemEH101 tsbothHonorsand Elective,ChemH 101tspurelyHonors)

SecondSemester

ChemEH 201:Port ATheory 

ThirdSemester

ChemEH 301:PartATheory 

PartBPractical(lnorganic I C-I)

FourthSemester

ChemEH 401:PortATheory 

PartBPractical(lnorganic I.C-II)

FifthSemester

ChemH501:lnorganicChemistry-V

ChemH502:OrganicChemistry-V

ChemH503:PhysicalChemistry-V

LC-II)
IQ-Il)

SixthSemester

ChemH601:lnorganic Chemistry-VI

ChemH602:Organic Chemistry-VI

ChemH603:PhysicalChemistry-Vl

ChernH604:Part.4 Pract ical( Inorganic LC-III)
PartBDissertation

rota1:100Marks

marks

_25tnarks

Total:100Marks

marks

—2.Stnarks

Total:100Marks

marks

—25marks

Total:200Marks

—50marks

—50marks

—50 marks

25tnarks
—25marks

Total:200Marks

—50 marks

—50marks

—50marks

—25marks

—25marks



Note:llvtandstarl Ionorsalonc.i icctjvcalonc,l ilstandNt0ft'othl Icetgvcandl
abosc assignmcntMhtVour•sc Numtx•rsgc g 201 )isonlycntattse

Note:H stands for Honors alone, E stands tot Elective aiooe, EH stands for both Elective and Honors.

FirstSemester

Chem-EH101

PARTA Inorganic,Organic&PhysicalTheory

Section 1

Inorganic

unitl

Year : 2019

(a) Mrs L. Massar

(b) Shri D. Kharbani

(c) Dr. W. Kharmawphlang

Year : 2019

(a) Dr. W. Kharmawphlang

(b) Dr. W. Kharmawphlang

(c) Dr. W. Kharmawphlang

Year : 2020-2022

Unit I : Dr. A. Lapasam

unit Il : Dr. W. Kharmawphlang

Section 2

Year 2019-2022 Organic

Total:100Marks

1:3ratio

19Marks

19 Marks

Unit Ill

Shri R. Rani



Unit IV

(a) Smt. L. Massar

(b) Shri R. Rani

(c) Mrs. L. Massar

Section 3

Year : 2019

Unit V

Physical

(a) Shri N. Kharbani

(b) Dr. S. S. Islam

Unit VI

(a) Dr. S . S. Islam

(b) Shri N. Kharbani

Year : 2020-2022

Unit V

(c) Shri N. Kharbani

(d) Smt L. Massar

Unit VI

(c) Dr. L. Shadap/Dr. W. P. Sohtun

(d) Shri N. Kharbani

LabCourse Organic General Paper

19 Marks

25 Marks (6:19)

Practical Shri R. Rani

Organic Practical Honours Paper : Shri R. Rani

Second Semester Total Marks : 100

Part A

Section I

Inorganic, Organic & Physical 75

Inorganic 19Marks

H.O.D

»«tment Chemstry
Co%ge.



Year : 2019

unit I

(a) Dr. W. Kharmawphlang

(b) Dr. W. Kharmawphlang

Unit Il

(a) Mrs L. Massar

(b) Shri D. Kharbani

(c) (iO Shri D. Kharbani

(ii) &(iii) Dr. W. Kharmawphlang

Year ; 2020-2022

Unit I

(c) Dr. W. Kharmawphlang

(d) Dr. W. Kharmawphlang

Unit Il

Dr. A. Lapasam

Section 2 Organic

Unit Ill

Shri R. Rani

Unit Iv

(a) Mrs L. Massar

(b) Shri R. Rani

(c) Mrs L Massar

Section 3 Physical

Year : 2019

Unit V

(a) Shri N. Kharbani & Dr. S. S. Islam

(b) Shri N. Kharbani

Unit VI

(a) Dr. S.S. Islam

19 Marks

19 Marks

Department
Syrod College, Shillo,'V



(b) Shri N. Kharbani

Year 2020-2022

Unit V

(a) Smt. L. Massar & Dr. L. Shadap/Dr. W.Sohtun

(b) Shri N. Kharbani

Unit VI

Shri N. Kharbani

Part B Practical : Physical

Lab Course : Shri N. Kharbani

25 Marks (6:19)

Third Semester Total Marks : 100

Part A

Section I

Year 2019

Unit I

Inorganic, Organic & Physical 75

Inorganic 19Marks

S-block elements : Mrs. L. Massar

p-blocks elements : Dr. W. Kharmawphlang

Unit Il

Shri D. Kharbani

Unit Ill

Dr. W. Kharmawphlang

Year : 2020-2022

Unit I

(a) S-block elements: Dr. L. Shadap/Dr W. Sohtun

p-blocks elements : Dr. W. Kharmawphlang

H,o.D
01

W CEO.



Unit Il

Dr. A. Lapasam

Section 2

Unit Iv

(a) Mrs L. Massar

(b) Shri R. Rani

Unit V

(a) Shri R. Rani

(b) Shri R. Rani

(c) Mrs L. Massar

Section 3

Organic 19Marks

Physical 19 Marks

Unit V • Dr. S.S. Islam(year 2019) & Dr. L. Shadap/ Dr.W. Sohtun (2020-2022)

Unit VI : Shri N. Kharbani

Part B Practical : Inorganic I 25Marks ( 6:19)

Lab Course : Shri N. Kharbani & Mrs L. Massar(2019), Dr. A. Lapasam& L. Massar (2020-22)

Fourth Semester Total Marks : 100

Part A

Section I

Year 2019

Unit I

Inorganic, Organic & Physical 75

Inorganic 19Marks

(b) Shri D. Kharbani

(c) Dr. W. Kharmawphlang

Unit Il : Dr. W. Kharmawphlang

•v
Ch. H.OO

Deportment

Synod CUjege,



Year : 2020-2022

Unit l: Dr. A. Lapasam

Unit Il : Dr. W. Kharmawphlang

Section 2 Organic

Unit Ill

(a), (b) & (c) ; Shri R. Rani

(d) Mrs. L. Massar

Unit IV

(a) Shri R. Rani

(b) Mrs L. Massar

(c) Shri R.Rani

Section 3 Physical

Unit V

(a) Shri N. Kharbani

19Marks

19 Marks

(b) Dr. S. S. Islam(2019) & Dr. L. Shadap/Dr. W. Sohtun (2020-22)

(a) Shri N. Kharbani

(b) Dr. S.S. Islam & Shri N. Kharbani(2019) & Dr. L. Shadap/Dr. W. Sohtun (2020-22)

Part B Practical ( Inorganic Il) 25Marks (6:19)

Lab Course Dr. W. Kharmawphlang

Fifth Semester

ChemH 501

Total Marks : 200

100 Marks (25:75)

Part A Inorganic Chemistry 38 Marks

Year 2019

Unit I

(a) Dr. W. Kharmawphlang

Knarmawß(

H.O.D

»atment ot Olemstry



(b) Mrs L. Massar

Unit Il

(a) Shri D. Kharbani

(b) Dr. W. Kharmawphlang

Unit Ill •

Unit IV

UintV .

Shri D. Kharbani

Dr. W. Kharmawphlang

Dr. W. Kharmawphlang

Year 2020-2022

Unit I ; Dr. W. Kharmawphlang

Unit Il : Dr. A. Lapasam

Unit Ill •

Unit IV :

Unit V :

Part B

UNIT I

Dr. A. Lapasam

Dr. W. Kharmawphlang

Dr. W. Kharmawphlang

Organic Chemistry 37 Marks

Mrs L. Massar

Unit Il : Shri R. Rani

Unit Ill

(b) Mrs L. Massar

(c) Shri R. Rani

Unit IV : Shri R. Rani

Chem502 100 Marks

Part A Physical Theory 50

Unit I : Shri. N. Kharbani

Unit Il • Shri N. Kharbani(2019) & Dr. L. Shadap/ Dr. W. Sohtun (2020-22)

Unit Ill : Dr. S. S. Islam(2019) , Dr. A. Lapasam(2020-2022)



unit IV : Dr. S. S. Islam(2019), Dr. L. Shadap/Dr. W. Sohtun (2020-22)

unit V: Shri N. Kharbani

Part B Practical — Organic

Lab Course : Shri R. Rani

Part C Practical Physical

Lab Course : Shri N. Kharbani

Sixth Semester

ChemH 601

25 Marks ( 6:19)

25 Marks (6:19)

Total Marks : 200 Marks

100 Marks (25:75)

Part A Inorganic Chemistry 50 Marks

Unit I : Shri D. Kharbani (2019), Dr. A. Lapasam (2020-22)

Unit Il : Dr. W. Kharmawphlang

Unit Ill : Mrs L. Massar(2019), Dr. A. Lapasam (2020-22)

Unit IV : Dr. W. Kharmawphlang

Unit V : Dr. W. Kharmawphlang

Part B Organic Chemistry

Unit I

(a) Shri R. Rani

(b) Mrs. L. Massar

Unit Il : Mrs L. Massar

Unit Ill : Shri R.Rani

Unit IV : Shri R. Rani

50 Marks

Chem H 602 100 Marks

Part A Physical Chemistry 50 Marks (12:38)

Unit I : Dr S. S. Islam(2019) , Dr. L. Shadap/Dr. W. Sohtun (2020-22)



Unit Il : Dr. S. S. Islam(2019), Shri N. Kharbani (2020-22)

Unit Ill : Shri N. Kharbani

Unit IV : Shri N. Kharbani(2019), Dr. L. Shadap/Dr. W. Sohtun (2020-22)

Unit V: Dr. S. S. Islam & Shri N. Kharbani

Chem H 602 Part B Practical — Inorganic

Lab Course Inorganic Quantitative Analysis

Dr. W. Kharmawphlang

ChemH 602 Part C Seminar

All Faculty Members

25 Marks (9:26)

25 Marks

Chemistry

spd















































SYNOD COLLEGE, SHILLONG 
PHYSICS DEPARTMENT 

 
DISTRIBUTION OF SYLLABUS 

2022 
ODD SEMESTER 

 
SEMESTER I 

PHY01(T) 
MATHEMATICAL PHYSICS – I, MECHANICS, WAVES AND ACOUSTICS 

 
UNIT TOPIC NO. OF LECTURES TEACHER 

I Mathematical Physics - I 15 
GSK V Ultrasonics 6 

IV Waves in Continuous media 5 
II Mechanics 25 MDW 
III Mechanics 30 GK 

IV 
First three Paragraphs(Excluding Waves in Continuous 

media) 
25 DK 

V 
Acoustics: Intensity & Loudness of Sound, Acoustics 

of Buildings 
14 

WK 
III Elasticity 10 

 
 

SEMESTER III 

PHY03(T) 
Thermal Physics, Optics 

 
 

SEMESTER V 

PHY05(T- A) 
MATHEMATICAL PHYSICS - II, QUANTUM MECHANICS – II 

 
UNIT TOPIC NO. OF LECTURES TEACHER 

I Curvilinear Coordinates & Complex Variables 20 GSK 
II Entire Unit 25 MDW 

I, III 
Unit I: Matrices 
Unit III: Entire Unit 

15 + 15 = 30 WK 

IV Entire Unit 20 DGLK 
V Entire Unit 25 GK 

 
 
 

UNIT CONTENT TEACHER NO. OF LECTURES 
I 
II 

Review of Kinetic Theory 
Liquefaction of gases and Black Body radiation. MDW 15 

I Transport Phenomena and Laws of Thermodynamics GK 20 
III Optics GSK 20 
IV Optics (Interference up to Diffraction of light) DK 20 
IV 
V 

Polarisation  
Absorption Bands up to fibre optics 

WK 6+9=15 

PHY03(P) 
 Experimental Physics-II 

Unit Content Teacher No. of Classes 
Practical Experiment No. 1,2,3,4,5,7,9,10 GK, GSK 16 
Practical Experiment No. 1,2,3,4,5,7,9,10 MDW, DGLK 16 



CLASSICAL MECHANICS, ELECTRODYNAMICS, STATISTICAL PHYSICS, ENERGY SOURCES 
PHY05(T - B) 

 
 

 PHY05(P)  
       Experimental Physics-IV 

 
 
 
 
     

                                  

  

UNIT TOPIC NO. OF LECTURES TEACHER 

I, VI 
Unit I: Entire Unit 
Unit VI: Entire Unit 

15 + 12 = 27 DGLK 

II Entire Unit 22 GSK 
III Entire Unit 18 GK 
 IV Entire Unit 27 WK 
V Entire Unit 26 MDW 

Practical Experiment No. 2,6,8,9, 10 MDW/DK 10 

Practical Experiment No. 3,4,5,7,11 GSK/WK 10 



 
 

SYNOD COLLEGE, SHILLONG 
PHYSICS DEPARTMENT 

 
 

DISTRIBUTION OF SYLLABUS 2022  
EVEN SEMESTER 

 
 

SEMESTER – II  

PHY02(T) 
ELECTROMAGNETISM, ELECTRONICS - I 

 
UNIT CONTENT TEACHER NO. OF LECTURES 

I Electric Field Up to Solenoid MDW 23 
II Non-Steady currents up to delta and star connections GK 14 
III Entire Unit excluding Rectifier GSK 15 
IV Entire Unit DK 20 

I, II & III 
Unit I: Last paragraph 
Unit II: Faraday’s law  
Unit III: Rectifier 

WK 7 + 6 + 5 = 18 

PHY02(P) 
Experimental Physics-I 

UNIT Content Teacher No. of Class 

Practical 
Experiment No. GK ,MDW, 

GSK, , DK 
16 

1,2,3,4,7,8,10 
 
 

SEMESTER – IV    

PHY04(T) 
SPECIAL THEORY OF RELATIVITY, QUANTUM MECHANICS-I, 

ATOMIC PHYSICS-I, NUCLEAR PHYSICS-I, AND 
SOLID STATE PHYSICS-I 

 

 
 
 

 

UNIT CONTENT TEACHER NO. OF LECTURES 

I & V Unit I: Entire Unit 
Unit V: First paragraph MDW 10 + 10 = 20 

II & V Unit II: Entire Unit 
Unit V:  Second paragraph DGLK 12 + 10 = 22 

III Entire Unit GSK 18 

IV Unit II: First paragraph and last pragraph GK 15 

IV 
Second paragraph onwards excluding Cosmic rays and 
elementary particles WK 15 

PHY04(P) 
Experimental Physics-III 

UNIT Content Teacher No. of Classes 

Practical 
Experiment No. GK, DK, 

GSK, MDW 16 
1,2,4,6,7,8,9,10 



 
SEMESTER – VI   

PHY07(T) 
CONDENSED MATTER PHYSICS 

 

 
 

PHY08(T) 
ATOMIC & MOLECULAR SPECTROSCOPY, NUCLEAR PHYSICS 

 

 
 
 

              

 
 

         
 
 

      
 

UNIT CONTENT TEACHER NO. OF LECTURES 
I Entire Unit Excluding Statistics and Probability GSK 25 
II Entire Unit MDW 25 
III Entire Unit DK 25 
IV Entire Unit  Excluding Superconductivity GK 20 

I & IV 
Unit I( Statistics and Probability), Unit IV( 
Superconductivity) WK 5+5=10 

PHY07(P) 
UNIT Content Teacher No. of Classes 

Practical 
Experiment No. 

WK, GSK 15 
1,2,3,4,5 

UNIT CONTENT TEACHER NO. OF LECTURES 
I Entire Unit GSK 25 
II Entire Unit Excluding Fundamental ideas of UV MDW 20 
III Artificial Radioactivity & Nuclear Fusion DGLK 15 
III Entire Unit excluding  Artificial Radioactivity GK 25 

II & IV 
Unit II( Fundamental ideas of UV), Unit IV 
Complete WK 5+15=20 

PHY08(P) 
UNIT Content Teacher No. of Classes 

Practical 
Experiment No. 

DK, MDW 15 
1,2,4,5 
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DEPARTMENT OF COMPUTER SCIENCE 
 
List of teaching methods adopted by the department: 
 

1. Lecture method             
 
Definition: Lecture Method is a process of teaching whereby the teacher tells the students his planned 
facts. The students listen and take notes. It is one of the oldest methods in use. The success of this 
method depends on the ability of the teacher to speak fluently in good tone and style. 
 
Objectives: 

 To deliver new subject knowledge to the students 

 To developed the habit of concentration and focus among the students  

 To developed the subject interest by the students 

 To help students attain better perception on the subject 
 
When to use it: 

 Introducing a new topic 

 To stimulate the student’s interest  

 Clarification on misunderstood points 
  

Implementation: 

 An instructor should make an adequate preparation prior to the class which can be as follows: 

 An interesting introduction about the topic  

 Preparation of the materials or lecture with supporting aids (eg. Slides presentation)  
 
References: 

https://thenewtimespress.com/archives/5164 
 

2. Interactive method 
 
Definition: A two-way method in which both the instructor and students are actively involves in the 
learning process. 

 
Objectives: 

 To motivates and expects students/learners to participate actively 

 Involving Teachers as well as students 
   

When to use it: 

 Any time 
 

Implementation: 

 Think, pair, and share – Establish a problem or a question, and then pair your students. Give 
each pair sufficient time to form a conclusion, and permit each participant to define the 
conclusion in his or her personal voice. You can also request that one student explain a concept 
while the other student evaluates what is being learned. Apply different variations of the 
process—your students will be engaged, communicating, and retaining more information 
before your eyes. 

 Q&A sessions – On the heels of every topic introduction, but prior to formal lecturing, ask your 
students to jot down questions pertaining to the subject matter on 3×5 index cards. After you 
collect the cards, mix them up and read and answer the student-generated questions. 

https://thenewtimespress.com/archives/5164
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 Why Do You Think That? – Follow up all student responses (not just the incorrect ones) with a 
challenge to explain their thinking, which trains students over time to think in discipline-
appropriate ways.  

 Think Break – Ask a rhetorical question, and then allow 20 seconds for students to think about 
the problem before you go on to explain. This technique encourages students to take part in the 
problem-solving process even when discussion isn't feasible. Having students write something 
down (while you write an answer also) helps assure that they will in fact work on the problem. 

 Make Them Guess – Introduce a new subject by asking an intriguing question, something that 
few will know the answer to (but should interest all of them). Accept blind guessing for a while 
before giving the answer to build curiosity. 

 
References: 

https://education.cu-portland.edu/blog/classroom-resources/5-interactive-teaching-styles-2/ 
 

3. Seminars  
 

Definition:  A seminar is a class at a college or university in which the teacher and a small group of 
students discuss a topic. 
 
Objectives: 

 To improve students communication skills 
 To help students experience public speaking 
 To group students in working together 
 To bring out the creativeness of a student or students. 

 
When to use it: 

 Required to motivate the students in facing the public 
 When students has prior knowledge to the topic of the subject 

 
Implementation: 

 Determine the topic or topics for the seminar. 
 Give the students sample presentation structure 
 Give Students Time to prepare (materials, presentation) 

 
References: 

https://www.collinsdictionary.com/dictionary/english/seminar 
 

4. Video tutorials  
 
Definition: Video tutorials, whether recorded or live, are important to students because they add 
another dimension to learning that makes a student's educational experience more effective. The 
videos allow a classroom setting to come to life, offering different perspectives and tools that students 
might not normally be able to take advantage of in their learning 
 
Objectives: 

 To attract and retain learners' attention 
 To generate interest across different levels of students 
 To make class more interesting 
 

When to use it: 
 Required when student’s attentiveness decreases 
 When students want repetitive explanation or additional explanation 

https://education.cu-portland.edu/blog/classroom-resources/5-interactive-teaching-styles-2/
https://www.collinsdictionary.com/dictionary/english/college
https://www.collinsdictionary.com/dictionary/english/teacher


3 
 

 
Implementation: 

 Gather video tutorials on various topics of a particular subject 
 Scrutinize the tutorials 
 Post them on the platform for students to access. 

 
References 

  https://work.chron.com/importance-video-tutorials-students-16633.html 
 https://en.wikipedia.org/wiki/Audiovisual_education 

 
5. Social media 
 
Definition: Social media is the collective of online communications channels dedicated to community-
based input, interaction, content-sharing and collaboration. 
 
Objectives 

 To help students connect with the instructor for topic queries of a particular subject 
 To help students share and discuss among themselves 

 
 
When to use it: 

 Anytime but not during class hours 
 

Implementation: 
 Create a group in any social media platform (eg. WhatsApp) 
 Organize learning resources 
 Supplement course materials 

 
References: 

 https://whatis.techtarget.com/definition/social-media 

 https://www.mheducation.com/blog/thought-leadership/how-social-media-can-help-students-
study.html 

 Students during off days or holidays are connected via Whatsapp to provide them additional 
information. 

 
 
 
 
 
 
 
 
           P. Joshi 
              (Asst. Professor) 
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Distribution of Course Content (last five years) 
1st Semester: 

Mathematics Paper 1 
1. Unit 1: Allando Raplang 
2. Unit 2 & 3: Darina L. Mawphlang 
3. Unit 4 & 5: Wanbhalin Khongthaw 

Problem Solving and Programming in C 
1. All 5 units both theory and practical taken by Pankaj Joshi 

 Digital Computer Fundamentals 
1. All 5 units taken by Wanbhalin Khongthaw 

2nd Semester: 
 Mathematics Paper 2: 

1. Unit 1 & 2(theory): Darina L. Mawphlang 
2. Unit 3, 4 & 5(theory and practical): Allando Raplang 

 Data Structure 
1. All 5 units both theory and practical taken by Pankaj Joshi 

 Computer System Architecture 
1. All 5 units taken by Wanbhalin Khongthaw 

3rd Semester: 
 Operating System and Introduction to Linux 

1. All 5 units both theory and practical taken by Allando Raplang 
 Financial Accounting 

1. Taken by the Commerce Department 
 Database Management System 

1. All 5 units both theory and practical taken by Darina L. Mawphlang 
4th Semester: 
 Data Communication and Networking 

1. All 5 units taken by Allando Raplang 
 Visual Basic.Net 

1. All 5 units both theory and practical taken by Darina L. Mawphlang 
 Software Engineering 

1. All 5 units taken by Pankaj Joshi 
5th Semester: 
 Internet and Web Technology using MySQL with PHP 

1. All 5 units both theory and practical  taken by Allando Raplang 
 Object Oriented Programming with JAVA 

1. All 5 units both theory and practical taken by Wanbhalin Khongthaw 
 Compulsory English 

1. Taken by the English Department 
6th Semester: 
 Network Security 

1. All 5 units taken by Wanbhalin Khongthaw 
 Environmental Studies 

1. Taken by the Environmental Studies Department 
 Project 

1. Taken by all teachers of the Computer Science Department in which each teacher are 
assigned as guides for a particular group of students. 

 
 
 



Department of Commerce 
Synod College, Shillong 
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Synod College, Shillong 

 

 

 



 Teaching Methods 

 1.  Lecture cum Discussions 
 2.  Debates 
 3.  Videos and documentaries 

 Distribution of Course Content 

 First Semester 

 1.  POL-C.101:   Liberal Political Theory  ( Dr Mrs J Hek) 
 2.  POL-C.102:   Theory of International Politics  (Mrs E Thangkhiew) 
 3.  POL-C.103:  Major Concepts and Issues in Public Administration  (Dr CR Lyngdoh) 
 4.  POL-C.104:  Indian Political System  (Miss BN Nonglait) 
 5.  POL-C.105:  State Politics in India with Spl.Ref. to N.E.India ( I )  (Professor LS Gassah) 

 Second Semester 

 1.  POL-C.201:  Marxist Political Theory  ( Dr Mrs J Hek) 
 2.  POL-C.202:   Problems of International Politics  (Mrs E Thangkhiew) 
 3.  POL-C.203:   State Politics in India with Spl.Ref. to N.E.India ( II )  (Professor LS Gassah) 

 4.  POL-C.205:  Administrative Theory  (Dr CR Lyngdoh) 

 5.  POL-C.206:   East & South East Asian Political Systems  (Miss BN Nonglait) 

 Third Semester 

 1.  POL-C.301:  Contemporary Political Theory  ( Dr Mrs J Hek) 
 2.  POL-C.302:  Research Methodology ( I )  (Professor LS Gassah) 

 3.  POL-C.304:  International Law & International Organisation  (Dr CR Lyngdoh) 

 4.  POL-C.305:  South Asian Political Systems  (Mrs E Thangkhiew) 

 5.  POL-O.311:  Issues in Environmental Studies  (Miss BN Nonglait) 

 Fourth Semester 

 1.  POL-C.401:  Major Debates in Political Theory  ( Dr Mrs J Hek) 
 2.  POL-C.402:  Comparative Politics  (Mrs E Thangkhiew) 
 3.  POL-C.403:  Research Methodology ( II )  (Professor LS Gassah) 

 4.  POL-C.407:  Indian Political Economy  (Miss BN Nonglait) 

 5.  POL-C.408:  Human Rights  (Dr CR Lyngdoh) 

 Signature of Head 





















Synod College, Shillong
Department of Political Science

(Under-Graduate Section)

Teaching Methods

The Department adopts the following methods of Teaching.
1. Lecture method- The Department uses the time tested lecture method for teaching.
2. Power Point Presentation
3. Seminar method – The Department incorporate around 10 percent of the syllabi for seminar where students have to write a paper and

make their presentations.
4. Assignment – For internal assessment, students have to write their assignments.
5. Interview method: The Department also conducts interview with students on their assignment.
6. Google Meet: During the pandemic period where lockdown were imposed, the Department conducted classes online using goggle meet.
7. To aid the teaching-learning process, Google classroom is also used by teachers where assignments and study materials are shared.



2019-2020

Day Section
Sl.
No

Name of Teacher Paper/Course Semester Honours/Elective

1

Pynsukmon
Mylliemnegap

Paper III- Indian Government and Politics III Honours
Paper: Indian Government and Politics

First three Units of the Syllabus
III Elective

Paper IV: International Politics IV Honours
Paper II: Major Political System (USA) II Elective

2

Batskhem Myrboh

Paper V: Western Political Thought V Honours
Paper VII: Government and Politics in North East

India
VI Honours

Paper III: Indian Government and Politics
First three units

III Elective

Paper II: Major Political System (UK) Elective
3

Airpeace Well Rani

Paper VI: Public Administration V Honours
Paper VIII: Political Sociology VI Honours

Paper I: Political Theory
Last three units of the syllabus

I Elective

Paper II: Major Political System (Russian) Elective

E. Plieladdalin Nongsiej

Paper I: Political Theory I Honours
Paper II: Major Political Systems II Honours

Paper I: Political Theory
First Three Units

I Elective

Paper II: Major Political System (Chinese) II Elective



2019-2020
Morning Section

Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Unit 1 and 2

Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
Honours combinedE. Plieladdalin Nongsiej USA

Brenna Mawlong United Kingdom
Paper III: Indian Political System III S.Hnamte: Unit 3 and 5 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 4 and 6
Brenna Mawlong Unit 1 and 2

Paper IV: International Politics IV S.Hnamte: Unit 2 and 3 Honours
E. Plieladdalin Nongsiej Unit 1 and 4

Brenna Mawlong Unit 5 and 6
Paper V: Western Political Thought V S.Hnamte: Part of Unit 1 and

whole of  4
Honours

E. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and

whole of Units 2 and 3
Paper VI: Public Administration V S.Hnamte: Unit 3 and 5 Honours

E. Plieladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit 1and 6

Paper VII: Government and Politics in
North East India

VI S.Hnamte: Unit 2 Honours
E. Plieladdalin Nongsiej Unit 2, 4, part of 5 and

6
Brenna Mawlong Unit 1, 3 and part of 5

Paper IV: Political Sociology VI S.Hnamte: Unit 5 and 6 Honours
E. Plieladdalin Nongsiej Unit 1 and 3

Brenna Mawlong Unit 2 and 4



2020-2021
Day Section

Sl.
No

Name of Teacher Paper/Course Semester Honours/Elective

1

Pynsukmon Mylliemnegap

Paper III- Indian Government and Politics III Honours

Paper: Indian Government and Politics
First three Units of the Syllabus

III Elective

Paper IV: International Politics IV Honours
Paper II: Major Political System

(USA)
II Elective

2

Batskhem Myrboh

Paper V: Western Political Thought V Honours
Paper VII: Government and Politics in

North East India
VI Honours

Paper III: Indian Government and Politics
First three units

III Elective

Paper II: Major Political System
(UK)

Elective

3

Airpeace Well Rani

Paper VI: Public Administration V Honours
Paper VIII: Political Sociology VI Honours

Paper I: Political Theory
Last three units of the syllabus

I Elective

Paper II: Major Political System
(Russian)

Elective

E. Plieladdalin Nongsiej

Paper I: Political Theory I Honours
Paper II: Major Political Systems II Honours

Paper I: Political Theory
First Three Units

I Elective



Paper II: Major Political System
(Chinese)

II Elective

2020-2021
Morning

Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Unit 1 and 2

Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
Honours combinedE. Plieladdalin Nongsiej USA

Brenna Mawlong United Kingdom
Paper III: Indian Political System III S.Hnamte: Unit 3 and 5 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 4 and 6
Brenna Mawlong Unit 1 and 2

Paper IV: International Politics IV S.Hnamte: Unit 2 and 3 Honours
E. Plieladdalin Nongsiej Unit 1 and 4

Brenna Mawlong Unit 5 and 6
Paper V: Western Political Thought V S.Hnamte: Part of Unit 1 and

whole of  4
Honours

E. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and

whole of Units 2 and 3
Paper VI: Public Administration V S.Hnamte: Unit 3 and 5 Honours

E. Plieladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit 1and 6

Paper VII: Government and Politics in
North East India

VI S.Hnamte: Unit 2 Honours
E. Plieladdalin Nongsiej Unit 2, 4, part of 5 and

6
Brenna Mawlong Unit 1, 3 and part of 5

Paper IV: Political Sociology VI S.Hnamte: Unit 5 and 6 Honours



E. Plieladdalin Nongsiej Unit 1 and 3
Brenna Mawlong Unit 2 and 4

2021-2022
Day

Sl.
No

Name of Teacher Paper Semester Honours/Elective

1

Pynsukmon Mylliemnegap

Paper III- Indian Government and Politics III Honours

Paper: Indian Government and Politics
Unit II and III

III Elective

Paper IV: International Politics IV Honours
2

Batskhem Myrboh

Paper V: Western Political Thought V Honours
Paper VII: Government and Politics in North

East India
VI Honours

Paper III: Indian Government and Politics
Unit I and IV

III Elective

3

Airpeace Well Rani

Paper VI: Public Administration V Honours
Paper VIII: Political Sociology VI Honours

Paper I: Political Theory
Unit 4

I Elective

4 E. Plieladdalin Nongsiej Paper I: Political Theory I Honours
Paper II: Major Political Systems II Honours
Paper III: Indian Political System III Elective

5 Sanbor Tynsong Paper I: Political Theory I Elective
Paper II: Major Political Systems

Unit V and VI
III Elective



2020-2021
Morning

Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Unit 1 and 2

Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
Honours combinedE. Plieladdalin Nongsiej USA

Brenna Mawlong United Kingdom
Paper III: Indian Political System III S.Hnamte: Unit 3 and 5 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 4 and 6
Brenna Mawlong Unit 1 and 2

Paper IV: International Politics IV S.Hnamte: Unit 2 and 3 Honours
E. Plieladdalin Nongsiej Unit 1 and 4

Brenna Mawlong Unit 5 and 6
Paper V: Western Political Thought V S.Hnamte: Part of Unit 1 and

whole of  4
Honours

E. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and

whole of Units 2 and 3
Paper VI: Public Administration V S.Hnamte: Unit 3 and 5 Honours

E. Plieladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit 1and 6

Paper VII: Government and Politics in
North East India

VI S.Hnamte: Unit 2 Honours
E. Plieladdalin Nongsiej Unit 2, 4, part of 5 and

6
Brenna Mawlong Unit 1, 3 and part of 5



Paper IV: Political Sociology VI S.Hnamte: Unit 5 and 6 Honours
E. Plieladdalin Nongsiej Unit 1 and 3

Brenna Mawlong Unit 2 and 4

2022-2023
Day

Sl.
No

Name of Teacher Paper Semester Honours/Elective

1

Pynsukmon Mylliemnegap

Paper III- Indian Government and Politics III Honours

Paper: Indian Government and Politics
Unit II and III

III Elective

Paper IV: International Politics IV Honours
2

Batskhem Myrboh

Paper V: Western Political Thought V Honours
Paper VII: Government and Politics in

North East India
VI Honours

Paper III: Indian Government and Politics
Unit I and IV

III Elective

3

Airpeace Well Rani

Paper VI: Public Administration V Honours
Paper VIII: Political Sociology VI Honours

Paper I: Political Theory
Unit 4

I Elective

4 E. Plieladdalin Nongsiej Paper I: Political Theory I Honours
Paper II: Major Political Systems II Honours
Paper III: Indian Political System III Elective

5 Sanbor Tynsong Paper I: Political Theory I Elective
Paper II: Major Political Systems

Unit V and VI
III Elective



2022-2023
Morning

Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Unit 1 and 2

Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
Honours combinedE. Plieladdalin Nongsiej USA

Brenna Mawlong United Kingdom
Paper III: Indian Political System III S.Hnamte: Unit 3 and 5 Elective and

Honours combinedE. Plieladdalin Nongsiej Unit 4 and 6
Brenna Mawlong Unit 1 and 2

Paper IV: International Politics IV S.Hnamte: Unit 2 and 3 Honours
E. Plieladdalin Nongsiej Unit 1 and 4

Brenna Mawlong Unit 5 and 6
Paper V: Western Political Thought V S.Hnamte: Part of Unit 1 and

whole of  4
Honours

E. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and

whole of Units 2 and 3
Paper VI: Public Administration V S.Hnamte: Unit 3 and 5 Honours

E. Plieladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit 1and 6

Paper VII: Government and Politics in
North East India

VI S.Hnamte: Unit 2 Honours
E. Plieladdalin Nongsiej Unit 2, 4, part of 5 and

6



Brenna Mawlong Unit 1, 3 and part of 5
Paper IV: Political Sociology VI S.Hnamte: Unit 5 and 6 Honours

E. Plieladdalin Nongsiej Unit 1 and 3
Brenna Mawlong Unit 2 and 4


