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
guestions 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 topicsin 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
member s of the group conducted several brainstorming sessions also: the mulling over of ideas by one or more individualsin
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 aso enhances attention, concentration, listening skills
and devel ops 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.
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Teaching Methods used by the Department

The English Department uses a variety of approaches and methods to ensure that the
students receive the best that the institution has to offer.

It is generally known that the study of English literature allows the development of a
student’s knowledge of literary history, theory and criticism; it enhances his/her understanding of
A wide range of cultures and intellectual traditions; it expands the student’s horizon; it builds
vacahulary, improves writing and reading skills and teaches critical thinking. Keeping in mind
the aim and the focus of English Literature as a subject of study as well as the classroom
demography and leaming differences, the Department tries to utilize a combination of direct
nstruction and student-centered approaches and a blend of online and off-line leaming models.

When a teacher begins a topic, she/he generally adopts the Direct Method where new
ideas, concepts, backgrounds, vocabulary are explained with the help of wvisual aids or
demonstrations. The teacher also tries to create leaming environments that are interactive and

use collsborative learning strategies such as prompting discussion-starters. The aim is 1o

familiarize and immerse the leamer in the topic of study. Students are then encouraged 1o read
texts for:

i.  Plot and Comprehension
ii.  Theme
lii.  Understanding a particular author's craft and style
iv.  Literary theories on which the work is based on to leam to look at a work from different

angles and viewpaoints. e

Many literary works encourage critical thinking due to the issues and themes they
explore. A leamer can leam to think critically about the events and characters in a work, the
themes it presents, the author's purpose in writing it, and the ways it fits into a centain time
period. A learner can analyze its impact on society and the ways it compares and contrasts with
other texts or other forms of its representation. As such, the teachers supplement the teaching of
texts with images, audios, films or videos. Like close reading of text, close viewing of video or
close listening to audios ensures that students become critical viewers as well as readers/listeners
of texts. Focus on the visual and auditory experience enhances the overall understanding and
appreciation of a literary work.

The teachers of the Department also design and allow the students to participate in task-
based leaming activilies to help them in the learning process. These include activities such as
group discussions, role playing, quizzes, presentations, writing summaries and critical analyses.
Such activities promote the learmers’ verbal and writing skills and enhance their interest in the

subject and their participation and confidence.




With the onset of the pandemic, the Department has also integrated the use of technology
to facilitate the teaching-leaming process. The Department has created email groups, shares
information through WhatsApp and utilises web-based tools such as Zoom and Google Meet to
have live video conferencing platforms with the students. The Depariment has created Google
Classrooms for every class and the students are afforded a space to receive notes as well as share
any feedback that they need to give. Google Classroom also affords the teachers the ability to
send files and audio recordings 1o the students so that they can utilise the notes as well as listen

to the critical analysis provided to them through the recordings in an asynchronous manner.

!

Head
Repgrime- o English
Deparimaiit 6LEnglish
Synod College



TOPIC ALLOCATION 2017
ster Hons +EF (Paner]

SDK--- Sonnet 60 and The Relic (H+EE)

1st

IP—Elegy written in a Country Churchyard (H+EE)
SK—To His Coy mistress and The World (H+EE)
GL—Epistle to Miss Blount (H) 1 Fias {-fjh--ﬂ‘{"i

Bl— Lycidas (H+EE) and MEE]T ﬁer'-'-—-"“*’

MD—The Friar and Spenser’s Sonnet 79 (H) amz

e et o T

By o T

3"Semester Hons and Elective English (Paper3)
SDK- John Webster: The Duchess of Malfi (H=EE)
IP-John Osbome: Look Back in Anger (H+EE)
SK- Chnstopher Marlowe: The Jew of Malta (H+EE)
GL- Bernard Shaw: Samt Joan (H+EE)
Bl- William Congreve: Love for Love (H) and EE class to be shared
MD—Shakespeare: Twelfth Night (H+EE) -f-p'fmr_&m e
5™ Semester Hons (Paper 5 and 6)
SDK- Pocms- Wordsworth, Colenidge, Shelley, Keats, Amold, Dvlan Thomas.
IP- Browning: A grammanans Funcral + George Eliot: Silas Marner
SK- Tennyson: The Lady of Shallott + Conrad: Lord Jim
GL~ Auden: Spainl 937+ Hardy: The Mayor of Casterbridge
Bl- Yeats: Sailing to Byzantium+ Woolf: To the Lighthouse
MD- Eliot: The Love song of Prufrock + Lawrence: Sons and Lovers
Sth ish Gr A (Paper
IP- Function of Education+ A Pilgnmage to Tawang + Grammar
SK- What 15 Courage + Shooting an Elephant+ Grammar
GL- Vanishing Amimals+ The First Atom Bomb+ Grammar
MD- Charles Dickens: Dawid Copperficld
1 n. English Gr B (Paper2
SDE- Function of Education+ A Pilgrimage to Tawang + Grammar
Sk- What is Courage + Shooting an Elephant+ Grammar
GL- Vamshing Animals+ The First Atom Bomb+ Grammar
Bl- Charles Dickens: David Copperfield



B.SC General English
MD—Swami and Friends

SK—The Bishop's Candlesticks + Grammar
SDK—The Ghost of Jerry Bundler +Grammar

Gl— Herman Wouk—A Talk on advertising + Dylan Thomas Do nor go Gentle into that Good Night
+ Part C Section 11
Bl— Ruskin Bond: Life

at my own Pace +Wislawa Szymborska— Fiew from a Grain of Sand + Part B
Section 11

M- o
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TOPIC AL ATI 0
Sem Hons +EE (Paper]

SDK-- Sonnet 60 and The Relic (H+EE)
IP—Elegy written in a Country Churchyard (H+EE)
SK—To His Cov mistress and The World (H+EE)
GL—Epistle to Miss Blount (H) and Epistle to Miss Blount and The Friar (EE)
Bl— Lycidas (H) and Lycidas and Spenser’s sonnet79 (EE)
MD—The Friar and Spenser’s Sonnet 79 (H) _
3 ester H d Elect li '
SDK- John Webster: The Duchess of Malfi (H=EE) 4
IP-John Osborne: Look Back in Anger (H+EE)
SK- Chnistopher Marlowe: The Jew of Malta (H+EE)
GL- Bernard Shaw: Saint Joan (H+EE)
Bl- William Congreve: Love for Love (H)
MD—Shakespeare: Twelfth Night (H) and Twelfth Night and Love for Love (EE)
5~ Semester Hons (Paper 5 and 6}
SDK- Poems- Wordsworth, Coleridge, Shelley, Keats, Amold.
IP- Browning: A grammarians Funeral + George Ehiot: Silas Mamer
§K- Tennyson: The Ladv of Shallott + Conrad: Lord Jim
GL- Auden: Spain1937+ Hardy: The Mayor of Casterbridge
" BI- Yeats: Sailing to Byzantium+ Dvlan Thomas +Woolf: To the Lighthouse
M- Eliot: The Love song of Prufrock + Lawrence: Sons and Lovers
Sth Semester Gen. English Gr A (Paper?) |
[P- Function of Education+ A Pilgrimage to Tawang + Grammar
SK - What hm+5mmgmﬂtphmt+ Crrammar
GL- Vanishing Animals+ The First Atom Bomb+ Grammar
MD- Charles Dickens: David Copperfield
Sth r Gen. English Gr B 2
SDK- Function of Education+ A Pilgnmage to Tawang + Grammar
S - What is Courage + Shooting an Elephant+ Grammar
GL- Vanishing Animals+ The First Atom Bomb+ |

Grammar
Bl- Charles Dickens; David Copperficld 6 f‘“’
u\ Head
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Topic allocation 201%-2018

: ester Hons +EE Fiction (Pape
[JP—Charles Dickens- Hard ﬂrbeEII.I:H+EE] (1 ‘
SK—Daniel Defoa-Moll Flanders (H +EE)

SDK— Emily Bronte-Wuthering Heights (EE)
HD—EmIIy Elfmt&wmhﬂnng Haights (H) | 1
GL—Jane Aust&n-Mansttd Pnrl'n: (H+EE) 2k |
Bl—Mary Shelley - Erankenstein (H+EE)

S

.. - -mh-i-.rﬂr*-ﬂhh- i
4th Semester Hnns Lanquaqge and Hrstﬂn\: of m!ish Literature {(Paper 1V)

MD-Tha Middla Ages: The Beginnings of Poetry and Drama+16" century: University
' lWﬂs, Shakespeare, Ben Jonson.

|
'SDK-16th C: Elizabethan Age characteristics, Elizabathan Poetry, Spenser,
Sydney+ Mataphysi-:al Puatnr - |

EII- 17th C: Mlltﬁn Jﬂﬁﬁhﬂﬁn dramﬂ Decline of Drama+ Critical Terminology. |

L { el

GL~1BH1 C: Hlsa nfl the MmreH Fhmeuc Transcription. _ !
v IF- 15th i‘.‘.: Hmmntm Mmran'ianl 19th G Fiction. .

SK-20th C: Modernist Poetry, Modemism in tha Novel, *

4th Semester Alty Com ' .

‘MD- Tha Bet£ A Canary for Gﬁﬁ _;r Grammar =+ F | l ) |
Rl o | LI

GL— Lawley Road+ Ew&atas‘t Lwa | Do Not Go+ Grammar
SK- Lalajee+ On His Blindness + Grammar
Bl- Journey of the Magi, Dover Beach, Solitary Flaapar._ -

ster Arts
IP- The Boy Comes Home
~ SDK- An Astrologer's Day, London, Anthem for Doomed Youth
SK- The Duchess & the Jeweller, A Sketch, Prayer Before Birth,

Bl- The Romance of a Busy Broker+ Essay writing and Business Correspondence
|



i J
4th ester Gen, English

MD- Poems- Sweetest lova | do not go, An Essay on Man, Youth and Age, Three
years she grew in Sun and shower, Sha walks in beauty.

IP- Poems- Ozymandias, Ulysses, Channel firing, Journey of the Magi, Prayer for my
daughter.

SK- The Monkey's Paw, Pound on Dgmand+ Oni His Blindness.
GL- Shaw:Arms and the Man

4th est en i

MD- Poems- Swestest love | do not go, An Essay on Man, Youth and Age, Three
years she grew in Sun and shower, She walks in beauty.

SDK- Poems- Ozymandias, Ulysses, Channel firing, Jm.mey of the Magl, Prayer ﬁ:ir
ry daughter

EIL'-The Monkey's Paw, Pound on Demand+ On His Blindnass - ; Fonld
Bl- Shaw-Arms and the Man :

; 2 fi ! 8 %
HD—'Ansh::ﬂa -On Tragedy” from Postics R ¢,
Bi- I:lryclem Selection from “Essay of Dramatick Poesie” {An:;:am versus Modemn) |
SK- Matthew Amnold “Function of Criticism® | | ‘
SDK- Wordsworth “Preface lo the Lyrical Ballads® ' '
1P- 'I.:'.S.Elini “Tradition and Individual Talent”®
GL- Rhetoric and Prosody |

| ooy !
g ¢ Andian Writing in English (Paper V111 "
GLuiFLH; Marayan :Bachelor of Arts + Poems) Eunica D'Sdcuza, A K. Ramanujan
Hl—!lrlhihﬂaj:mﬂﬂgpiﬂ e s e
IP- Anita Desai : Fire on the Mouniain .
sﬂlﬁv Vhoam BathEram HaavenLaks. F ST T SRR R i
SK- Amitava Ghosh:The Shadow Lines
MD- { Pﬂam} .layamﬁ Mahapatra + Nissim Ezekial + Icamara Daa

i lr /i Head
) Dep"r*m-- + »f English |
| F
| N
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2™ Semester Hons + EE Fiction

IP — Charles Dickens — Hard Tirnes [H+EE)
PL— Daniel Defoe - Moll Flanders (H+EE)
50K — Emily Bronte — Wuthering Heights {EE)
MD - Emily Bronte — Wuthering Heights (H)
GL - Jane Austen — Mansfield Park |H+EE)

Bl — Mary Shelley = Frankenstein (H+EE)

4® 5e ons La fE h Literatu er IV

MD ~ The Middle Ages: The Beginning of Poetry and Drama + 16™ century: University Wits, Shakespeare,

Ben Jonson
50K = 16™ Century: Elizabethan Age characteristics, Elizabethan Poetry, Spenser, Sydney + Meta physical

Poetry

Bl — 177 Century: Milton, Jacobean Drama, Decline of Drama + Critical Terminology
GL - 18" Century: Rise of the Novel + Phonetic Transcription

IP = 197 Century: Romantic Movement. 19* C Fiction

PL— 20™ Century: Modernist Poetry, Modernism in the Novel

4* Semester Alty Com
MO The Bet + A Canary for One + Grammar

GL - Lawley Road + Sweetest Love | Do Not Go + Grammar
PL - Lalajee + On His Blindness + Grammar
Bl - Journey of the Magi, Dover Beach, Solitary Reaper

4 Semester Alty Arts

MD - The Boy Comes Home i

50K - An Astrologer’s Day, London. Anthem for Doomed Youth

PL—The Duchess & the Jeweller, A Sketch, Prayer Befare Birth

Bl - The Romance of a Busy Broker + Essay Writing and Business Correspondence

4" Semester Compulsory English Gr A

MD -~ Poems — Sweetest Love | Do Not Go, An Essay on Man, Youth and Age, Three Years She Grew in Sun
and Shower, She Walks in Beauty

IP = Poems — Ozymandias, Ulysses, Channel Firing, Journey of the Magi, Prayer for my Daughter

PL=The Maney's Paw, Pound on Demand and Poem — On His Blindness

GL — Shaw: Arms and the Man



Semester Compulsory English Gr B
f:m ~ Poems — Sweetest Love | Da Not Go, An Essay on Man, Youth and Age, Three Years She Grew in Sun
and Shower, She Walks in Beauty
SDK — Poems — Ozymandias, Ulysses, Channel Firing, Journey of the Magi, Prayer for my Daughter
PL—The Maney’s Paw, Pound on Demand and Poem — On His Blindness
Bl—5haw: Arms and the Man

MD - Aristotle "On Tragedy” from Poetics

PL - Dryden Selection from “Essay of Dramatick Poesie” (Ancient versus Mode rn)
IP — Matthew Arnold *Function of Criticism”

SDK— Worsworth “Preface to the Lyrical Ballads"

Bl - T.5. Elliot *Tradition and Individual Talent”

GL — Rhetoric and Prosody

€™ Semester Hons — Indian Writing in English {Paper V111)

GL— R.K. Narayan: Bachelor of Arts + (Poems) Eunice D'Souza, A.K. Ramanujan
Bl — Mulk Raj Anand: Coolie

IP - Anita Desai: Fire ip the Mountain

SDK — Vikram Seth: From Heaven Lake

PL = Amitava Ghosh: The Shadow Lines

MD - (Poems) Jayanta Mahapatra + Nissim Ezekiel + Kamala Das



2™ Semester Hons + EE Fiction

AM — Charles Dickens — Hard Times (H+EE)

PL - Daniel Defoe - Moll Flanders (H+EE)

MD — Emily Bronte — Wuthering Heights (H+EE)
LN = Jame Austen — Mansfield Park (H+EE)

Bl — Mary Shelley — Frankenstein (H+EE)

4% Ssemester Hons Language and History of English Literature
MD — The Middle Ages: The Beginning of Poetry and Drama + 16™ century: University Wits, Shakespeare,

Ben Jonson

Am — 16™ Century: Elizabethan Age characteristics, Elizabethan Poetry, Spenser, Sydney + Metaphysical
Poetry

Bl — 17™ Century: Milton, Jacocbean Drama, Decline of Drama + Critical Terminology

LN - 18" Century: Rise of the Novel + Phonetic Transcription

IP — 16™ Century: Romantic Movermnent. 19 C Fiction

PL - 20" Century: Modernist Poetry, Modernism in the Novel

&2 Semester Hons = Literary criticism [Paper V11)

MD = Aristotle “On Tragedy” from Poetics

PL— Dryden Selection from “Essay of Dramatick Poesie” {Ancient versus Modern)
AM = Matthew Arnold *Function of Criticism”

iP — Worswaorth “Preface to the Lyrical Ballads®

Bl — T.5. Elliot “Tradition and Individual Talent”

LN = Rhetoric and Prosody

6% Semester Hons — Indian Writing in English (Paper V111)

LM — R.E. Narayan: Bachelor of Arts + (Poems) Eunice D'Souza, AK. Ramanujan
Bl — Mulk Raj Anand: Coolie

IP — Anita De<ai: Fire in the Mountain

AM = Vikram Seth: From Heaven Lake

PL~ Amitava Ghosh: The Shadow Lines

MD - (Poems) Jayanta Mahapatra + Nissim Ezekiel + Kamala Das

4% Semester Alty Com
IP—The Bet + A Canary for One + Grammar

Lawiey Road + Sweetest Love | Do Not Go + Grammar
LN — Lalajee + On His Blindness + Grammar

Jlourney of the Magi, Dover Beach, Solitary Reaper

4™ Semester Alty Arts



AM = The Boy Comes Home
An Astrologer’s Day, London. Anthem for Doomed Youth
PL - The Duchess & the Jeweller, A Sketch, Prayer Before Birth
The Romance of a Busy Broker + Essay Writing and Business Correspondence

Semester Compulsory English Gr A.B.C
?:D — Poems — Sweetest Love | Do Not Go, An Essay on Man, Youth and Age, Three Years She Grew in Sun
and Shower, She Walks in Beauty
IP = Poems — Orymandias, Ulysses, Channel Firing, Journey of the Magi, Prayer for my Daughter
PL - The Maney’s Paw, Pound on Demand and Poem — ©On His Blindness
Bl — Shaw: Arms and the Man

Deparirr=
i



Topic allocation 2022
2™ Semester Hons + EE Fiction
IP — Charles Dickens — Hard Times (H+EE)
MD — Daniel Defoe - Moll Flanders [H+EE)
MD — Emily Bronte — Wuthering Heights (H+EE)
Bl — Jane Austen = Mansfield Park (H+EE)

Bl — Mary Shelley — Frankenstein [H+EE)

4 H iy o et i

LN - The Middle Ages: The Beginning of Poetry and Drama + 16™ century: University Wits, Shakespeare,
Ben Jonson

EP — 16™ Century: Elizabethan Age characteristics, Elizabethan Poetry, Spenser, Sydney + Metaphysical
Poetry

EP — 17" Century: Milten, Jacobean Drama, Decline of Drama + Critical Terminology
LN - 18" Century: Rise of the Novel + Phonetic Transcription
PL~- 19™ Century: Romantic Movement. 19™ C Fiction

PL - 207" Century: Modernist Poetry, Modernism in the Novel

6® Semester Hons — Literary criticism {Paper V11)

PL = Aristotle “On Tragedy” from Poetics

PL = Dryden Selection from “Essay of Dramatick Poesie” (Ancient versus Modern)
EP — Matthew Arnold “Function of Criticism”

EP — Worswarth "Preface to the Lyrical Ballads”

LN —T.5. Elliot "Tradition and Individual Talent®

LM — Rhetoric and Prosody



memmjmm
MDD~ R.K. Nara ;
yan: Bachelor of Arts + Amitava Ghosh: The Shadow Lines + Kamala Das

Bl = Mulk Raj : ' -
Raj Anand: Coolie + Vikram Seth: From Heaven Lake + layanta Mahapatra

IP - Ani ok -
P = Anita Desai: Fire in the Mountain + Nissim Ezekiel + A.K. Ramanujan + Eunice D'Souza

4" Semester B ompulsory Englis

IP — Biography of 1.R.D Tata + Stopping by Woods on a Snowy Evening + Section Il Part A

Bl - Life at My Own Pace + View from a Grain of Sand + Section || Part B

MD — A talk on Advertising + Do not Go Gentle into that Good night + Section Il Part C

4™ Semester Alty Arts
MD — The Boy Comes Home + Essay Writing
IP - An Astrologer's Day + The Romance of A Busy Broker + The Duchess & the Jeweller

Bl — London + A Sketch + Anthem for Doomed Youth + Prayer Before Birth + Business Correspondence

4" Semester Compulsory English Gr A, B, €

LN — Poems — Sweetest Love | Do Not Go, An Essay on Man, Youth and Age, Three Years She Grew in Sun
and Shower, She Walks in Beauty

IP — Poems — Ozymandias, Ulysses, Channel Firing, lourney of the Magi, Prayer for my Daughter
Pl — The Monkey's Paw, Pound on Demand and Poem — On His Blindness

EP — Shaw: Arms and the Man

(9~ charge)
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hisyiemlieh@nehu, ac.in
Phone: 0364.2 2311
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Professor & Head
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Mr. K. Joshij, )
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gestructured Syliabus of UG in Geography for Semester System

| Total

=1 SEMESTERS /' _
1 11 I IV v V] | Papers
hers | Emet MIT EngH 1| “EMealh EvVI| 4
Paper | Paper [1 Paper 111 | Paper IV Paper V | Paper VII
Physical Human | Geography | Economic Regional | Geography 8
Gecgraphy | Geography | of India Geography | Geography of
of South Fesources
Theory+ Theory+ Theery | Theory + East Asia
Practicals | Practicals (100) | Practicals | and China | Theory
(75:25) (75:25) (Hons.} (75:25) (100)
{Pass and (Pass and {Hons.) Theory
S Hons.) Hons.) (1007 Paper VIII
{Pass and Optional
Hons.)
(Theory+
Paper V1 Project)
Map (73:25)
Reading,
i RS, GIS
and 3
Surveying
Theory+
Practical
(S0+50)
. (Hons.) |
n;mrf Paper I Paper IT Paper [I1 3
Ir;_tive PaperI Paper Il Paper III 3
i
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Paper-I
PHYSICAL GLOGRAFHY
(Pass and Honours) p
-
i E 5 &
Part A-Theory Credits 3 Marks 75 . 19

(In the End Semester Examination, students are to answer 5 essay type questions out of | 0, selecting 1
from each unit. One guestion will carry 12 marks while the rest 11 marks each)

Unit-1 Geomorphology f_l:f._jul)

(ijNature and scope of physical geography {ii) Definition of geomorphology and gent-:-g.-i-:.%l timescale
(iii} Continental Drift, Sea Floor Spresding and Plate Tectonics (iv) Exogenetic geomorphic processes:
wesathering, mass wasting and erosion

Unit-II Climatology @F H_:l

(i) Definition of climatology (ii) Heat budget and heat balance (iil) Air masses, fronts, cyclones and ant-
eyclones {iv) Koppen's scheme of classification of world climate (v) Global warming pheRomenon

Unit-111 Oceanography (“]_:Il’._‘}

(i} Definition of oceanography {#1) Ocean floor configuration and ocean d:pnsits{m‘ewiewj (i1i} Oeean
circulation- tifles and ocean currents {iv) Coral reefs and classification (v}Theeries of coral reef
formation-subsidence and glacial =

UNIT IV Biogeography [Eb”_:’

-

(i} Definition of bisgecgraphy (ii) Global distribution of plants and aniinals ﬁll)‘ih-' orld biomes-types and
distribution () Concept of biodiversity and its depletion

UNIT V Soil and Water Resou rr.:es.ﬂ:'ﬁ.{-:}

(1) Concept of soil 85 & TESOUTCE () Development of soil and seil profile {ili) Zonal classification of soil
(iv) Hydrological eycle ([ j Global water resOUTCEs

Part B- Practical Credit 1 Marks2s T o I1B-
(Students are 1o compleie & minimum of 8 exetcises. Il the end semester exgmination, students are to
artempt any 2 questions out of 4, The guestions will carry & marks each. Viva-voce and Practical

notebook will carry 6 marks gacti)

(i) Imerpretation of Jandforms with the help of serial, superimposed, projecied and composiie
profiles (from Toposheets of Survey of India KA/ PR

| (i) Slope analysis: Methods of WentWaorth and Smith{EK) ' '
| (1) Morphometric analysis of drainage basins: Stream ordering, Drainage density and Drainage * 3
frequency (APH) -

(iv] Representaticn of temperature and rainfall data by Hythergraph and Climo g,raph@m]_‘}
Lchants sckials ! k- Ko Hengubin F
ﬂFH—Aﬁ-I“hhﬂ‘-‘l : . -
b A%M "1 v
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HUMAN GEOGRAFHY i
(Puzs nnd Honours)

FART A; Theory Credits; 3 Marks 75

{In the End E‘IEI'I'IE:S['I.‘T Eﬁaminaj:in:-n. students are to gnswer 5 essay type questions out of 10, S-'E]El:TiI'.IE. 1
from cach unit. One question will carry 12 marks while the rest 11 marks each)

Unit-I: History of Geography (B )

(i} Geogrephy as the study of refationship betwekn man and envirenment (i} Dewelopment of
Geographical Thought: Classical period (overview of the Gresks and Romans); Medieval period
(overview of the Arabs); Modern (contributions of Humboldt and Ritter) {iii) Determinism and
Fossibilism in geography . B

T._Jn]t-l] Cultural and Social Geography '[.!‘J"'J

(i) Nature and scope of Human geography (ii) Culture end cultural evelution (jii) Races and racial
distribution {iv) Language and linguistic distribution {_: Social elements, composition and social structure

Unit-IT1 Population Geography [[#-_J

4 Population composition of the werld- Ags, Sex and litzracy {if) Distribution, density and growth of
human population in the world (iii) Demogrephic transition and stable population (iv) Concepts of
optipum, over and under population

LUnit IV Settlement Geography [E'ﬂ'.l.-

(1) Evolution of human settlements and its determinants (ii) Types and pattern of rural settlements

(1ii} Definiton of urban settlement, urbanization and global urban distobution {7i1) Urban functions and
land uses !

Unit ¥V Palitical Geography gﬂFH)

{i) Histery and development of political geography u:; < State as a politico-territorial phenomenon

{_"" Systems of governmental organization-geopolitics (iv) Problem of uneven development and polities
of global development

FPart B- Practical Credit 1 Marks 35

(Students are (o complete a minimum of 8§ exercises. In the end semester examination, students are o
anempl any 2 questions out of 4. The guestions will carry 6 marks each, Viva-voce and Practical
notebook will carry & marks each)

(i) Scale of Maps- Enlargement and reduction of maps (square method) (KM

(ii) Types of cartographic symbels and their uses- Population distribution meps { with uniform dots,
spheres and choropleth methods) (BDw)

(1ii) Fopulation composition: Age and Sex pyramid {Pﬂ.l‘.}

(iv) Representation of socic-economic data using pie diagram, flow charts and transect ehart | oniy

human elements) (_AP /T F.._:i
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Raisz, E. (1985} Principles of Cartography, Mc Graw Hill, New Yark.
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Egm-ﬂﬁtﬂr'nl 3
Paper-111
GEOGRAPHY OF INDIA
{ea¥ (Honours)
Theory Credits 4 Marks 100

(In the End Semester Examination, students are 10 answer 5 pssay type guestions out of 10, selecting
from each unit, The questions will be of equal value, carying 15 marks cach)

Unit-1 Physical Environment @Pﬂ) ’

(i) Physical characteristics: Physiography, climate and climatic regions ) Ihamthxﬁ£1m‘s]. spil and natural
vegetation i -1 .

Unit-II Human environment (BBA) i o
(i) Population composition and its determinants-Aie and sex, rural and urbar, linguistic, religious,

litertit'y and occupation (i) Distribution, deasity and growth of population in India since Independence
and associated problems

Unit-III Resoureces and Economy (PAL) :

{i} Forest, minerals and agricultural resources, (ii) Agricultural Regions(crop combination regions) and
their characteristics (iii) Industrial belts and their characteristics, (iv) Modes of transportation and Its
distribution L

=

Unit-IV Physical Environment of North East India @Kj
(i) Physical serting: Physiography, climate, soil, natural vegetation and minerals

Unit-V Human Dimensions, Society and Development of NE India (KrL) s

{i) Human dimensions- Composition of population and its distribution-Schedule tribes and Schedule
castes, riral and urban, literacy and religious composition (i) Distribision, density, growth and migration
of popalatitn (an averview) (1ii) Types and characteristics of agricultural prectices with special emphasis
on ‘shifting cultivation’ (fum) (iv) Types and distribution of industries with special emphasis on small
scale, cottape and tourism and leisure industries.

e L
L Ly
Lo

References and Suggested Readings
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itmﬂuf‘w . :
H Paper-1V
ECONOMIC GEOGRAPHY |
Prss .5"/ (Honours) Jor Sciescs gl :;If %m;-.rk_f
Part A-Theory  Credits 3 s i . 9° 5

{In the End Semester Examination, students are to answer 5 essay type questions Out of 10, selecting 1

from each unit. One question will carry 12 marks while the rest 11 marks each)

Unit -1 Basic Concepts (E-N.}

(i) Mature and Scope (ii) Historical evolution of the world economic systems (iii} Recent trends in the
development of Economic Geography (v} Congept of ;!-:veio%@i developing economies)

Unit-I1 Geography of Economic Acﬂvilies{\_]l_.)

(i) Sectors of economy-Primary, Secondary, Tertiary and Quatermary (ijpConcept of resource and
classification of resolrces

Unit-113 Primary Sector and Related Acﬁvilies[ﬁpﬂ,ﬂ" if.f'!}

(i) Agricultural systems of the World (Whittlesey): (2) Momadic herding (b) Intensive 5ubsis.t|:nr:‘e
(¢) Mediterrancan ug;ic.ulsért (d) Commercial grain farming (e)Mixed farming and {f) Planiaticn farming

(1) W X eurnlus and deficit areas (i) Forestry and lumbering sctivities (iv) World
distribution and trade in Petroleum, Coal, Iron ore and Aluminium =3

Unit-IV Location and Distribution of Manufacturing Ind nstrie PR L)

(i} Classification of manufacturing industries (ii) World distribution of Iron and Stecl, Automobiles, Ot:
Refining end Petrochemical industries

Unit-V Tertinry and Quaterpary ﬁtﬂﬂﬁeﬁ-’.ﬂj Mo ti wai' I M& i.": i

(i) Tnternational trade: Modes of transportation and Kgﬂai@_lﬁ_ﬂwnﬁ (ii) Service industries:

a} Financial serviges, (b) Tourism and Leisure {¢) Knowledge services-ITES and IT services
k- 1) wuﬁm; Role of emerging economies of South East Asia, China and Iﬂﬂiﬂj w
= e — =

Part B- Practical Credii § Rierks 2

{Students are to complete a minimum of § exercizes. In the end semester examination, students are 10

attempt any 2 questions out of 4, The questions will carry & marks each. Vive-voce and Practical
notebook will carry 6 marks gaelr)

Application of statistical technigues in analysis of economic data:
(i) Measurement of central tendeney-Mean, Median and Mnde&@i )
(i) Measures of dispersici-hMean and Standard deviationTk)
GiiyUse of time series analysis and Index numbers in geographical studies {Pﬂ.l:}
{iv) Bi-variale, co-relation and regression analysis and students *t” test @p@}

Teachorn voatuals < ke - KN
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semester ¥V

Paper V i
REGIONAL GEOGRAPHY OF SOUTH EAST ASIA AND CHINA
(Passand Honours)

Theory Credit 4 Marks 100

{In the End Semester Examination,
from each unit. The questions will

students are to answer 5 essay type questions out of 10, selecting |
be of equal velue, carrving 15 marks each)

UNTT-I Physical Geography (APelbon) ) ,
(1) Physical environment of 8E Asie and China: Physiography, Drainage, Climate and Natural Vegetation

UNIT-Il Human and Economic Geography of SE Asia (T 1 )
(i} Ethnicity and peopling of SE Asia (Races and Languages) (if) Population distribution and gro “::.hSE *
(iif) Palitical Evolution of SE Asia (iv) Economic life: Agriculture, Meanufacturing Industries and :
olitical Ev L , ——
. Tdsxk: 1TT] @aclig e, /
UNIT-IIT Human Geography of the People’s Republic of China (DON

(1) Ethnic diversities {racial and linguistic) and regions of China {ii) Population distribution and grewth
(i) Agriculture in Ching AN S

UNIT-IV Economie Geography of the People’s Republic of ﬂhinn@ﬁﬂfﬂ{) o
(i} Emergence of China as manufacturing super-house of the world (ii) Cocation and distribution of
manufacturing industrizss (with special reference to téxtiles, metallurgical industries and consumer

electronics industries and the Special Economic Fones (#{) Foreign Direct Investments and the
manufacturing corridors of Chins T

UNIT-V External Trade of SE Asia and China (KA
(1) External Trade of South East Asia, ASEAN with special reference to trade with India
(i) China’s global extemnal trade; the erowing rade and economic relation between Indiz and China

References and Suggested Readings

Bailey, A. {2007): China: People, Place, Culture, History, D K. Publ., Kinderzley.

De Blij, H.1., Muller, P.O., Winkler Princ, A. and Nijman, 1, {2010%: The World Today: Concepts and
Regions in Geography (5® Edition), John Wiley & Sons, U.S.A.

Dixon, C. (1991): South East Asia in the World Economy: A Regional Geography, Cambridge Univ.
Press, Cambridge.

Leeming, F.A. (1993): The Changing Geography of China, John Wiley & Sons, 11.5.4A,

MeGregor, A. (2008): South East Aclen Development, Routledge, New York,

Mational Geographic Seciety, (1 982): A Portraval of the Geographical and Human Driversity [n
China, National (Geographic Saciety, U.S.A,

Veeck, G., Pannei, C.W., and Smith , C.I. (2011): China’s Geography: Globalization and the

Dynamies of Political, Economie angd Social Change (2™ Edition), Rowman & Littlefiald,
U.S.A,

Weightman, BLA., (201 0y Dragons and Tigers: A Geography of South, East and South East Asia,
John Wiley & Sons, New¥ark

Zhao, 5, (1594); Geogra pliy of China: Envirenment,
John Wiley & Sons, 1,5.4.

Jeaehers vailials . g k. n.fewi,-.;.u...,
_AFh-ﬂ.Fﬁhné»? Qé?
Aimw- pop

| Jﬂ"ﬁ'M ment of GEaar™! |
Ix- L. mmhﬁ E;f‘:ﬁ College, SMIET3
PAL - P.R Comane

Resources, Population gnd Development,




"

semester=Y

Paper V1 s
MAP READING, RS, GIS AND SURVEYING iy
(Honours)
Part A- Theory Credits 2 Marks S0
5

| »
(In the end semester examination, students are 1o answer 4 questions out of &, selecting one from each Iln" '
unit. One question will carry 10 marks while the rest 9 marks each)

Unit-1 Map Reading (Ka/1K) i
(i) History and significance of maps and map reading (if) Types of map and their m@'ﬂ{?{“ (113) Map

reading techniques: Concepts of point, line and area (iv) Map projections: D-eﬁniti-:nrf agsification amrl
Hses

Unit-II RS and GIS(A pr)

(i) Remorte Sensing: Principles, Definition and characteristics (i} GIS-Principles, definition and
characteristics

Unit 111 Suwe‘ring%ﬂ) _ :
(i) Definition and characteristics (i) Field methods in dta collection (iii) Methodologies for sacio-
economic survey (Household schedule and Focused group discussion)

_ - @b
Part B- Practical Credits 2 Marks 50 L

(Tn the end semesster examination, students are to answer any 2 questions out of 4, selecﬁﬁg at least 1 from Ei}
each unit. The questions are of equal value, carrying 11 marks each. The Viva-voce and Practical
notebook carries 7.5 marks each)-

Unit I- RS and GIS (PRL/WSR)

(i) Visual interpretation of land usifﬁ:! land cover mepping using aerial photo and satellite imagery
(ii) GIS: Map digitization and co-ordinate registration using GIS software

Unmit 1I Surveying PRL/H "E.j

{i) Plane Table Survey- Land survey to establish linesr measurement {intersection method)
{if) Prismatic Compass: Open and close traverse survey

(iii) Duspy-bevel” Tongitudinal road profite

(iv) Transit Theodolite: P‘r-:paa:at—ien-&fﬁﬂﬂ’cﬂ'ﬁl‘-ﬂlﬂpﬁ

Tenchonts taalials o
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Paper V11
GEOGRAPHY OF RESOURCES

Theory  Credits4  Marks 100
Lz J

(In the End Semester Examination, students are to answer § essay type questions out of 10, sel lecting 1
fram each unit. The questions will be of equal value, carrying 15 marks each)

UNIT-1 Basic Concepts .@'l‘rfﬁ‘ﬂ)

(i1 Definition and classification of resources (i1 Relationship between population and natural resources
{iii) Global availability of natural resources and limits-te-grewth

UNIT-TI Biotic Resources (Ik/KN) -

(1)Glebal distribution of Forest Résources (i) Global distribution of marine fishing, fishing habitats, over-
fishing and consequences (iii) Global biodiversity, hot-spots and conservation (iv) Human resource
concept, global human resource development in recent times (v) Concept.of Human Development Index

(UNDP & Planning Commissien-Gayl, of ladia)
TNIT-TI Abiotic Rﬁiﬂurces.@'ﬂluj

(i)Global incidence and distribution of energy minerals & gases (ii) Distribution of Ferrous& Non-
ferrous metels & Moble metals {iii} Merine resources (excluding Fishing)

UNIT-IV Resource, Development and Environment @Pi‘dj

{ijMNamral resource use by developing and developed nations and politics of resources .
{iiNatural resource consumption and environmental consequences: Pollution &nd global warming

UNIT- V Resouree Conservation (DO |
{i¥Global land end food resources and their conservation (i) Principles of conservation: efficiency in uses,
recycling, substititions and conservation areas (3ii} Idea of sustainability (Efficiency and Equity)

References and Suggested Readings
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Paper-V1I1 \
(Honours-Optional) '

(In the End Semester Examination, students are to answer 5 essay type questions out of 10, selecting 1
from each unit. One question will carry 12 marks while the rest 11 marks each)

Paper - VI (a) GEOMORPHOLOGY

Part A- Theory Credits 3 Marks 75
Unit=-1 Fundamentals

(i) Mature and scope of geomorphology (ii) History of development of geomorphic ideas- Classical and
Modern (iii) Historical and Regional approaches 1o the study of geam orphalogy

Unit-11 Geomorphic Processes

(i} Endogenetic and Exogenetic Forces/Processes: Weathering and Mass Wasting processes (ii) Evalution

of slope (iii) Processes of erosion, transportation and deposition and resultant landforms associated with
work of running water, wind and glacier

Unit-IT1 Evolution of Landforms

(i) Evolution of landforms and drainage with special reference 1o folded and faulted structure

{ii} Concepts of stream ordering given by Horton and Strahler (iif) Development of drainage systems and
patterns

Unit-IV Concept of Base Level and Erosion Surfaces '

(i) Concepts of base level, graded profile and poly-cyclic erosion (rejuvensation of cycles) .
(ii) Concepts of erosion surfaces- “dentification and characteristics of peneplain and pediplain

Unit-V Regional Geomorphelogy

(i) Detailed geomoerphole gical study of: (1) Eastern Himalaya Mountein {ii) Chotanagpur Plateau
(iii) Ganga Valley

Part B- Project Credit 1 Marks 25

(The Topic of the project is 1o be related to the optional paper of the student. Students are to
conduct an independent research (Sudy) of a small areal unit (villagetown' 1own ward/wards etc) from

their respective district and are to collect necessary primary and secondery data. The data are to be used
for preparation of the Project Report using suitable carlographic, statistical, RS and GIS techniques
wherever necessary)

{Mark dist ribution: Project Report-10 marks; and Viva-voce 8 marls)
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Reference and Suggested Reading

Ahmed, E. (2004): Geomorphology (reprint), Kalyani Publ., Ludhiana, '
Bloom, A.L. (1978): Geomorphology-ASystemof Late Cenozoic Landforms, Prentice Hall,
Mew Delhi.

Bloom, A. L. (1991} Geomorphology-A Systematic Analysis, PHL New Delhi,
Dayal, P. (1996} A Text Book in Geomorphology, Shukla Book Depot, Patna.
Dury, G.H. (ed.): Essays in Geomorphology, Heinmann, London.

Holmes, A. (1975%; Principles of Physical Geology (3™ edition)ELBS/Van Nostrand, Reinhold.
Kale, 5. Vishwas and Gupta, Avijit {1996): Introduction to Geomorphology, Orient Longman,
Calcutta,

Sparks, B.W, (1960}): Geomorphology, Longman, London.

Singh, 5. (1968): Geomorphology, Prayag Pustak Bhavan, Allahabad.

Small, R.J. (1972): The Study of Landforms, Cambridge University Press, Cambridge.

Thombury, W.D, (1960): Principles of Geomorphology, John Wiley, New York.

Woolridge, S.W. and Morgan, R. 8. (1%60): Principles of Geomorphology, Longman Green, London.
Chorley. B. 1. (1972); Spatial Analysis in Geomorphology, Methuen, London.

Cooke, B. U. and Doornkamp, 1.C. (1974): Geomorphology & Environmental Management - An
Introduction. Clarendon Press. Oxford,

Farrbridge, R. W, (1968 Encyclopedia of Geomorphology, Reinheldts. New York.
Guondie. & (1993 The Nature of the Environment, Oxford & Blackwell, London.

Garmer, H. F. (1974); The Origin of landscape-A Synthesis Geomorphology, Oxford University Press,
London.

Dor, GJHL {1959%: The Face of the Earth, Penguin, Harmondsworth .
Witchell, C. W, (1973); Terrain Evaluation, Longman, London,

Ollier, C. D. (1979); Weathering, Longman, London.

Pitty, A. F. (1971): Introduction to Geomorphology, Methuen, London.

Eharma, H. 8. (ed.) (1580): Perspectives in Geomorphology. Concepts, New Delhi,
singh, 5. (1598); Geomorphology, Prayag Pustak Bhavan, Allahabad, :
Skinner, B. 1. and Porter, §.C, (1995): The Dynamic Earth. John Wiley, New York.
Sparke, B. W (1960): Geomorphology, Longman, London.

Stoddart, I, B {ed.) (1996); Process and Form in Geomor

Thombury, W, D. (1960); Principles

phology, Routledge, New York.
of Geomorphology, John Wiley, New York,
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Paper- VIII (b) BIOGEOGRAPHY

Part A- 'I]:e-:uj':.- L Credits 3 Marks 75
I Tk Yy
{1n the End Semester Examination, students L )

¢ . are 10 answer 5 e i e
rom each unit. One question wil carry 12 . Ypepeyons Ut af 10, selecting |

marks while the rest 11 marks each)

Unit-1 Fundamentals

[\E} Hat"“::~ scope and significance (ii} Historical development of blogeography (1ii) Mature of biosphere
{1v) Basic ecological concepts and principles

Unit-TI Distribution of Plants and Animals

“:'_G'-_:':"E'Jﬂbhicﬂl distribution of plants and animals (1i) Factors influencing their distribution (biotie,
abiotic, enthrppogenic and historical) {iii) Phyto-geographic and zoo-geographic regions of the werld

Unit-111 Coneept and Types of Ecosystem

(1) Concepe of Ecosystam, Tropic Level, Food Chain, Food Web and Transfer of Energy (1) Types of
ecosysiems; Terrestrial (grassland and desert ecosystem) and Aguatic (pond and marine ecosysiem)

Unit-IV Biodiversity |

(1) Conceps of Biodiversity (i) Biodiversity loss and 1ts conservation (i) Biediversity 'hot spots’ of the
warld (1% FStams of Biodivessity in Nomh-East India

Unit-¥ Copservation and Management of Ecological Regions

(1) Btudy of the following ecological regions of India in relation to plant and animal diversity,
imerrelationg, problems, conservation énd management:

(i} Tl-.;.]:.i.:.aj Rain Forest
[if] Ma,;l,g'm'l.'i:s

Part B- Project Credit 1 Marks 15

{The Topic of the project is to be related the optional paper of the student. Students are to conduct an
independent research (study} of a small areal unit {villagaftown! town ward'wards etc) from their
respective district and are 1o collect necessary primary and secondary dats. The data generated ere to be

used for preparation of the Project report using suitable cartographie, statistical, RS and GIS techniques
wherever necessary)

(Mark distribution: Froject Report-10 marks; and ¥Viva-voce 8 marks)




Paper VIII (¢) POPULATION GEQOGRAPHY

(Optional) . "
I T |
Part A- Theory Credits 3 Marks 75
{In the End Semester Examination, students are to answer 5 essay type questions out of 10, Sltle::ting |
from each unit. One question will carry 12 marks while the rest 11 marks each)
Unit-1 Fundamentals

(i) Definition, nature, scope and objective (ii) Development of population geography as a field of
specialization (iil) Sources of population data and their levels of reliability

Unit-11 Population Composition

(i) Composition of population of the world: (8) age and sex (b} literacy and level of education
(ii} Occupational and economic composition: its characteristics, determinants and regional pattern

Unit-111 Population Distribution

(i) Distribution and density zones of global population: determinants; the emerging regional patterns and
the associated problems

Unit-¥V Population Growth

(i) Companents of population growth and its determinants (ii) World pattern of fertility and mortality
(iif) Demographic Transition model and its applicability in India {iv) Theorles of population growth:
Malthus and Marian view

Unit-¥ Migration

(i} Types, determinants and consequences of migration (ii) Ravenstein's model of migration

Part B- Project Credit 1 Marks -25

(The Topic of the project is to be related to the optional paper of the student. Students are to conduct an
independent research (study) of a small areal unit (village/town/ town ward/wands ete) from their
respective district and are to collect necessary secondary and primary data. The data generated are to be

used for preparation of the Project report using suitable cartographic, statistical, B.S and GIS techniques
where gver necessary )

(Mark distribution: Project Report-10 marks; and Viva-voce 8 marks)
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peferences and Suggested Readings

L™

; " [

Bogue, DI, (1969): Principles in Demography, John Wiley, Mew York. '

Bose, ‘E‘;T al'é 1{?4}1 Population in Indla’s Development {1947-2000), Vikes Publication House,
ew Deltu.

Chandna, 8 .C, (2000): Geography of Population, Kalyani Publ., New Delhi.
Clarke, lohn 1. (1973): Population Geography, Pergamon Press, Oxford.
Crook, Nigel (1997): Principal of Population and Development, Pergamon

Gamier, B. 1. (1970: Geography of Population, Longman, London.
Kochhar, Rajesh (2000} The Vedic People:

Press, Mew Yaork,

Their History and Geography, Orient Longman Ld.
New Delhi.

Mamoria, C.B. (1981): India’s Population Problems, Kitab Mahal, New Delhi.

Mitra, Ashok (1978):

India's Population Problems and Control (Vol. 1 & II), Kitab Mahal, MNew Etlhi-
Mitra, Ashok (1991): Tndia’s Population: Heading Towards a Billion, B.R Publ. Corp., New Delhi.
Premi, MK, (2007): Population of India, NBT, New Delhi.

Srinivasan, ¥. and Viassoff, ML (2001} Population and Development Nexus in [ndia, Challenges for
the new Millennium, Tata McGraw Hill, New Delhi. . )

Sundaram K. V and Nangia, Sudesh (eds.) (1986): Population Geography, Heritage, New Delhi.

Wood, B (1974); Population Analysis in Geography, Longman, London.

Zelinsky, Willbur (1966): A Prologue to Population Geography, Prentice Hall, Mew Jersey.
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Paper VIII (d): URBAN GEOGRAPHY
(Optional)

il
Part A- Theory Credits 3

Marks 75
(In the End Semester Examinatian,

: _ . an, students are to answer 5 essa i f i
rom each unit. One question will carry 12 marks while the rest lyl t:r:ﬁk?su:::!?;s L er D, selecting |

‘I._lnit-] Fundamentals
(1) Nature and scope (ii) Recent trend

. § in urban geography (iii iti
Aoy e ikbdadte geagrapny (111} Definition of urban places and urban

conurbation and megalapolis

Unit-Il Origin and Growth and Morphology of Urban Centres

(i) Origin and growth of urban centars {i1) Funections and functional classification of towns

(iii) City hierarchy and rank-size relationship (iv) Urban morphology and City morphology models-
Concentric Circle, Sector and Multiple Nuclei models

Unit-I11 History of Urbanization in India
(1) History of urbanization in India in (a) Ancient period (b) Medieval pericd, and (iii) Modern times
Unit-I'V Growth of Indian Cities

(1) Urbanization and growth of Indian citiss since 1950 (i) Location and regional distribution of urban
centres (iii) Problems of small and medium towns

Unit-V Metropolitan Cities and Planning in India
(1} A study of the characteristica, problems and planning issues of Delhi, Mumbai and Kolkata

-

Part B-Project Credit 1 Marks 25

{The Topic of the project is to be related the optional paper of the student. Students are to conduct an
independent research (study) of & small areal unit (village/town/ town ward/wards etc) from their
respective district and are to collect necessary primary and secondary data. The data genersted are to be

used for preparation of the Project report using suitable cartographic, statistical, Rs and GIS techniques
where ever necessary)

{(Mark distribution: Project Report-10 marks; and Viva-voce § marks)



peferences and Suggested Readings

alam, 5.M, (1964): Hyderabad Secunderabad-Twin Cities, Asia Publ. House, Bombay.
Berry, BLL. and Horton, F.F. (1970): Geographic Perspectives on Urban Systems. Prentice
Hall, Mew lersey,

Carter, H. (1972} The Study of Urban Geography, Edward Armnold, London.

Dickinson, R.E, (15647 City and Region, Rutledge, London,

Dickinson R .E. (1964): City and City Region, Routledge, London.

Dwver, D 1. {ed.) {1971); The City as a Centre of Change in Asia, University of Hong Kong Press,
Hongkong.

Gibbs, J.P. (19617 Urban Research Methods D. Van Nostrand Co. Inc. Princeton, New Jersey.

Hall, P. (1992): Urban and Regional Planning, Routledge, London,

Hall, T. (ed.) (2006): Urban Geography Routledge, London.

Houser, Philip M. and Schrnore Lea F.{eds.} {1965): The Study of Urbanization, John Wilay, New York.

lames, P. and Jones, C.F {eds.) (1954): American Geography: Inventory and Frospect, Syracuse
University Press, Syracuse.

Kundu, A, (1992): Urban Development Urban Research In India, Khanna Publ. New Delhi.

Mandal, R.B. {1992): Urban Geography, Concept Publ.,, New Delhi.

Mayer, H.M. and Kohn, C.F. (eds.) (1995): Readings In Urban Geography, University of Chicaga
Press, Chicago.

Mangia, Sudesh (1976): Delhi Metropolitan Region: A Study in Settlement Geography, Rajesh
Publication, New Delhi,

Raj Bala (1992): Urbanisation in India,1901-1991, Ruwa, Taipur, . _

Ramchandran, R. (1988): Urbanization and Urban System in India, Oxford Publication, New Delhi.

Rao, V.L.5.F. (2000): Urbanisation in India- Spartial Dimensions, Concept Publ., New Delhi,

-
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Paper VIII (g); AGRICULTURAL GE
(Optional)
Theory Credits 3 Marks 75

OGRaPRY
Part A-

{In the End Semester Examinat

iom, students are 1 : )
from each unit, on sy © 10 answer 5 essay type questions out of | (), selecting |

will carry 12 marks while the rest 11 marks gach)

Unit-I Fundamentals @h}

Unit-IT Origin and Diffusion of Crops (PRL)

Unit-ITI Agricultural Systems of the World {’jPHJ

(i) Agricultural systems of the world

( Whinlessey's scheme): Shifting cultivation, intensive and extensive
agriculture, commercial grezing,

Plantation agriculture and truck farming (horticulture)
Unit-1V Distribution and Patterns of Indjan .dlg:iculturc(tu_,}

Sy,

<
(i) Bases of agricultural regionalization: Crop concentration, crop combination, crop diversification

(1) Distribution and characteristics of agro-climatic regions (1) Production and productivity of the mejor
food crops {iii) Food surplis and deficit sreas and associated problems

Unit-V Indian Agriculture: Atiributes and Issues {EI‘N}

(i} Green Revolution and recent trends in Indian agriculture (i) Agricultural development in Morth-East
India: problems and prospects of agriculture

Fart B-FProject Credit 1 Marks -25

The Topic of the project is to be related the uptEnna_[ paper of the studant. Studests are (o cu:].du__mi &n
End,pmﬁem research (study) of @ small areel unit {villagetown' town ward/wards etc} from their

respective district and are to collect necessery primary end mgnd;?l-}- dat?. The data generated are to b
used for preparation of the Project report using suitable cartographic, statistical, Rs and GIS technigues
where ever necessany )

(Mark distribution: Project Report-10 marks: and Viva-voce 8 marks)

Jachors wibials: i‘ﬂ;
Kn: KN
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References and Suggested Readings

Anderson, E. (1970): Geography of Agriculture, WM. C. Brown Co, lowa.

22

Bayliss Smith, T. P. {1987): The Ecology of Agricultural Systems, Cambridge University Press, London,

Berkry, B. 1. L. et al., (1967} The Geography of Economic Systems, Prentice Hall, New York.
Dyson, T. (1996); Population and Food- Global Trends and Future Prospects, Routledge, London,
Gregor, H. P. (1970): Geography of Agriculture. Prentice-Hall, New York. 2
Gr:gg_, DB, (1974 The Agricultural Systems of the World, Cambridge University Press, New York.
Husain, M. (1996): Systematie Agricultural Geography Rawat Publications, Jaipur,

Mishra, R, P. (1967): Diffusion of Agricultural Innovations, University of Mysore, Mysore,
Mohammad, A, (1978): Studies in Agricultural Geography, Rajesh Publications, New Delhi.
Morgan, W. B. and Norton, R.J.C. (1571): Agricultural Geography, Methuen, London.

Sauer, 0. C. (1969 Agricultural Origins and Dispersals, MIT Press, Cambridge.

Sen, 8. (1975): Reaping the Green Revolution, Tata McGraw-Hill, Wew Delhi.

Shafi, M. (2000): Agricultural Geography of South Asia, McMillan, Delhi
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S!ngh., B.B. (1979} Krishi Bhugel. Tata Publicetions, Varanasi.

Singh, J. and Dhillen, 8.5, (2000): Agricultural Geography. Tata McGraw Hill, MNew Delhi.

S}HEh, 5. (1994): Agricultural Development in India: A Regional Analysis, Kaushal Publ., Shillong.
Singh, J. et gl,, (1984): Agricultural Geography, TataMeGrawhill, New Delhi,

Symon, L. (1968): Agricoltural Geography, George Bell and Sons, London.

Tanant, 1 .E. (1974} Agricultural Geography, David & Charles, Mewton.

EpE

Reference and Suggested Readings (for Praject Report under Optional Paper)

Archer, J. E. and Dalton, T.H. (1968): Field Work in Geography, William Clowes and Sons Lid.,
London. >

Bolton, T. and Bewbury, P.A. (1968): Geography th rough Fieldwork, Blandford Press, Londen.

Flowerdew, Robin and Martin David (eds.) (2005): Methods in Human Geography (Second Edition},
Pearson Education Lid., Harlow.

Gomm, Roger (2004): Social Research Methodology: A eritical introduction, Falgrave Macmillan,
Mew York.

Jones, P.A. {1968): Field Work in Geography, Longmans, Green and Company Lid., Londen.

Kapur, Anu (2002): Voice of Concern, Caoncept, New Delhi.

Kumar, B (2011): Research Methodology (Third Edition), SAGE, New Delhi.

Lousenbury, LF, and Aldrich, F.T. {1986): Introduction to Geography Field Methods and Techniques,
Charles E. Merrill Publ. Co., Colombus.

Misra, H.M. and Singh, V.P. (2002) Research Methodelogy in Geography, Rawat, New Delhi.

Monkhouse, F. J. and Wilkinson, F.J. (1583); Maps and Diagrams. Methuen, London.

Pugh, J.C. (1973} Surveying for Field Scientists, Methuen and Company Ltd., London.

Raina, B.M. (2011): Research in Geography: Trends and techniques, Sumit Enterprises, Mew Delhi,

Robinson, G.M. (1998): Methods and Techniques in Human Geography, John Wilsy & Sons,
Chichester,

Sarkar, A. K. (1997): Practical Geography: A Systematic Approach, Orient Longman, Kolkata.

Singh, L.R. (2006): Fundsmentals of Practical Geography, Sharda Pustak Bhawen, Allahebad.

Singh, B.L. and Rana, P.B. {1593); Elements of Practical Geography. Kalyani Publishers, Mew Delhi

Trivedi, R.W. and Shukla, D.B. (1996}): Research Methedology, Radha Publ., Mew Delhi,
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Features of UG Syllabus in Geography for CBCS Curriculum

|, As the CBCS Curriculum {a) Ariy Stream stwdents will have 1o complete three seimesiers I heeteve
Papers and one semester English and MIL/AIL English paper and (h) Soicree Moo sty will
have (o complete four semesters with Elective Papers.

2. In the "Ans Stream’ Geography Honours students can opl for any two of the Falliwving clective
subjects:

{1} Palitical Science (i1} Economics (i) History {iv) Socialogy (v) Anthropology

(vi} Philosophy (vii) Education

1. In the ‘Scicnce Stream’ Geography |lonours students can opt for any two ul the Folliowimg
elective subjects:
(1) Doy {1y Zoalogy.4iii) Chemisiry (v Pliysics (v) M biemmmatics £ ) 4oy

dvind b nuniisenla] Seience (vl Sulistics

4, Gieography Honours students will have 1o prepurce a Praject Report i Sexth Seiesier. The repon
will carry 23 marks {19 marks for the repor and viva-voce = 6 marks Tor Internal Assessmont j Chil
of 19 marks, |4 marks will be for the repart and 5 marks for Viva-voce, The Topicof the project 15
0 be related the optional paper of the student. Students are 1o conduct an independent rescarch
{siudy) of @ small areal unit (villagenownd town wiard/wards elch.

UG Syllubus in Ceography 2019 [ 2



Revised UG Syllabus in Geography for CBCS Curriculum

Structure
Arts Stream: -
Taia SEMESTER ' Total |
gory papirs |
1 i i I . R e | I S
English _ _ I SR S P
E rvironmental } !
Studies -
MIL/AIL. Eng ! b
Elective | 1 1 1 _ 3
Elective i 1 1 ] i s e e b T
Elective “l-ll;m] Human Physical Geography | Economic  |s Regonal = Geography 8
Geography | Geography | of India Geography | Geography of
ol India Resources
» Map « Dptignal ,
Reacing, Hapers
forie RS & GI5°"
" Thl-_;LTl"',r 19:56=7% [Inléﬁﬁl evaluation : Bxternal evaluation|
. Wiarks T Practical - 06:19=2% {Internal evaluation Exterial evaluation|
Distibution =3 \Aap reading, RS & GIS: Theory - 12:38 = 508 Practwal 12 18 = 50
Soience Stream:
Category SEMESTER Toey
Papers
| il W v K vl
English : 3
Ermaranmental 1 1
Studies
MIL/ AL, Eng
Elective | 1 1 1 1 . 4 |
Elective 1l i 1 1 __ 1 a4
Elective (Hon} | Human Physical Geography | Economic  |e Regional #Geography B
Geography | Geography | of india Geograghy | Geography of
of India REsOurCes
v Wap » Dpticnal
Reading, Fapers
N . - RS & Gis** P
Theary - 19:56=75 (Internal evaluation * External evaluatian) o
- Ttrkf ‘____Pf_a-u';'iical < 06:19=25 (Incernal evaluation ! External evaluation) -
shutian ** Map reading, RS & GIS: Theory - 12:38 = 50 & Practical - 12:38=50

UG Syllabus in Geography 2019 = S s



Credit Distributicen and Outline of Courses for Honours and Pass (Geography)

Semesker Paper No. & Title Paper | Credits m;rkx division | Tatal Total
{Th./Prac.) [ Internal tarks | Credits
SR gl ‘ +Ewternal]
! Paper | |GE: 101) Theory 3 | 19+56=7%
(Hons. and Human Geograply
Pass) . - 4 1 4
Practical 1 DE+19 =25
1] Paper || (GE: 201} Theory 3 19+ 56=75%
(Hons, and Physical Gepgraphy - p
Pass) Practical |1 | 0B+19=25 100
il Paper W1 GE: 301] Theary 4 25+75
(Hons. and | Geugraphy of india s [ 4
_Pass] _ e | i
I Paper IV IGE-401] | Theory 3 19 + 56=75
[Hoess, | and Economic Geography L 10U 1
Pass o ondy Fractical 1 | 06+19 = 25
Sewenie Steam | o i
T i Fapuer v GE: 501 Theory 4 | 54 1S I |
{1Hsams.] Repiviagl Geography I [y | 8
of Morths Last india '
Pu_pun Wi |__f.|-_E e LRg Theory 2 L7+ 738= 50 Ll . )
Map Readmg, RS, Gl | . ) [P .
and Surveying [ practical 2 12+58= 50 .
v Paper VIl {GE: 601) | Theory 4 25+ 75
(Homs. ] Geography of 1 4
Rescuices . [
Paper VIl (GE: 602) | Theary 3 19+ 56=75 _
Optional Paper (Any
ane fraim fwe
fallowing): Project 1 TRTEET]
|a) Gegmorphology 100 P
|b) Brogengraphy !
(o) Populstion |
Geugraphy ' '
(d) Urban Geography
ie) Agricultural
Geugraphy

S A e AR iy s

UG Svllabus in Geography 2009 Page 4



Semester-|

Papar: | [ GE 101 )
HUMAN GEOGRAPHY
{Pass and Honours)

PART A: Theory Credits: 3 Marks 75 (Internal: 19)

{In the End Semester Examination, students are to answer § questions out of 10 selecting at least ONE
fram each unit. Unit 1 will carry 12 marks while the remaining units will carry 13 marks each)

Unit 1- Introduction to Geography {fﬂu

[i] Defimition, Nature & Scope of Geography, Branches & Sub Branches (ii] Geography as a study of
relationship between man and enviionment [Detenminssm /Possibilism/Neo-Deterrmimnsm approaches,
iy Belznonship of Geography with ciber subjects £co normics saciclogy/hstory botany/ 1oology/Statstics)

Lnit Il = History of Development of Geography (I_:M':M}

Developmem of Geographical Thought ! (] Classical period: Greeks and Romans, (1) Medeva: penod: Afals,
[ini] Mcdarn: Aexander von Humboldt, Carl Ritter and Vidal de la Blache

Unit-il - Social Geography  (Kai)

(1) Dednnowon, Nature & Scope (i) Racial Strainy i Human Popotation and then destributon jm] Languages
and thesr distrbastion {iv) Religeon amd ther distibution

Unit-fY - Population Geograghy tﬂ;‘

(1) Definition, Nature EScope (ii] Giowth, distribution, density of hurgn population in the world
{ii)) Demographic Transition model (iw] Concepls of oplirmum, Swer and under popuslation

Unit - ¥ - Settlement Geography (AP
(1) Definition, Nature & Scope (i) Types and pattern of rural setlements
{iis) Funciional classification of urban sertlement {iv) Concept of Towns, Cities, Metiopolis, Conurbation

Fart B- Practical Credit 1 Marks 25 Time: 3Hrs (Internalg)

{In the End Semester Exgmination. students are (o atémpt & questions oul of 3. Question will carry 7
marks each Practical Notebook will carry 3 marks & Viva voce will carry 2 marks)

[i] Acaleof Maps: Enlargement and reduction of maps {sguare method] I:E-h']

(fj Typees of cartographic symbols and their wses: Population disiribution maps (with rafcrmmi dais,
sphares and choropleth methods) (Poe fPRL)

(i} Representation of Social Data | Language & Religion| using pie diagram {!':hj

Jﬁm}m‘a Soilials: kp - ‘KJQ‘I'!FJDIMW
APH - -F~ Wangu

ERE] i

Tk

UG Syllabus in Ceography

ntof Gecpracny
gynod Collegs, Shillong



ferences and Suggested Readings

Bergman,E.F.{1995): Human Geography-Culture, Connections and Landscape, Prentice Hail,
Mew larsey,

Lhisholm, M.{1975]):Human Geagraphy, Penguin Books, Hermondsworth,

Cunningham, Lawrence et al., (1982); Culture and Values, Hart, Rinehart and Winston, New York

De Blij,H 1. [1999): Human Geography, John Willey and Sons, New York,

Dikshit R.D, {1994): The Art and Sclence of Geography, Prentice Hall of India, New Delhi

Dikshit R.0.{2000): Geographical Thought-A Contextual History of ideas ,Prentice Hall al India,

Mew Delhi,

Dikshit, R.0. {2000): Political Geography: The Spatiality of Politics, Tata McGraw Hill, New
Delhi.

Hartshorne, R. {1959} Perspective on the Nature of Geography, McMally and Co., Chitago

Harvey, D.(1972): Explanations in Geography, Fdward-Arneld, lLondon

Hatra, layatiet al | (1977): Dimensions of Human Geography, Rawai Publications, Jaipur

Holt, 1A [2001): Geography; Its History and Concept, Longman, Londan

Haopking, | [1982) An Introduction 10 Human Geography, Widenfeld and Nicolson, Londan

Husain, M. [1984]: Evolution of Geographical Thoughts, Rawal Publications, Jaipur.

lames, R. (2000): Contemporary Human Geography, Dorling-Kindersiey Publications, Loncon

lames, R.2010): The Cultural Landscape-An Invreduction to Human Geegraphy, Prentice Hall
of India, Mew Celhi,

James, P.E. (1980): All Possible World: A History of Geographic Ideas, Sachin Pubhications,
laipar.

lames, B, (2010): The Cultural Landscspe-An Introduction to Human Gaography, Prentice Hall
al india, Mew Del

Jhonston, BJ. et al, {1931]The Dictionary of Human Geagt.a.pln,.'[a'“ Editicn, Reprint), Blackw el
Publsliers, LK,

Erox, P.L and Marctor Sallie (2001); Places and Fegions i Global Context; Human
Geopgraphy(Z™ Edn.), Pronice Hall, New Jersey

Kobayashi, A and Mackenzie, 5. {1989) Remaking Human Geography, Unwin Hyman, Bostan

Minshull, B, {1970} The Changing Nature of Geography, Huchinston University Library, London,

rohammad, M. (2008): Practical Work in Geography, Sunflower Publishers, Mew Delhi

mMonkhouse, F.J. and Wilkinson H.E. |1989): Maps and Diagrams|{Reprint), B.1 Publications, New
Cielhi.

Orford, E.J. {1935): Senior Practical Geagraphy, University of London, London,

Perpillau, A V. |1979): Human Geography(2™Edn.), Longman, England

Raizz, E. {1985): Principles of Cartography, WMcGraw Hill, Mew Yark:

Robinsan, & H, {1985%): Elements of Carmography, John Willey & Sons. New York

Larkar, & {1997] Practical Geography, Orient Langman, Kolkata

Singh, Gopal {199E): Map Wark and Practical Geography, Vikas Publishing, Mew Delln,
Singh, LRA{200G): Fundamentals of Practical Geography, Shards pustak bhawan, Allahabad
Singh, L&, {2002); Fundamentals of Human Geography, ShardaPustakBhawan, Allahabad,
Singh. f.L {197%): Elerments of Practical Geography Kalyani Publishiers, Mew Dethe.
Talukdar, 5. {2008): introduction to Map Projections, EBH Publishers, Guwahat)
Wooldridge, 5.W. [1956): The Geographer as Scientist, Thomas Nelon and Sons Lid., Londan.
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Semaster-|

Paper 1l {GE: 201} PHYSICAL GEQOGRAPHY
(Honours and Pass)

Part A-Theory Credits 3 Marks 75 (internal: 19)

{In the End Semester Examination, students are to answer § questions out of 10 selecting at least ONE fram
each unit. Unit 1 will carry 12 marks while the remaining units will carry 11 marks each)

Unit-l : Geomorphalogy {J{HJ

(i) Concept, Nature and Scope i) Geological Timescale {iii) Plate Tectonics (v} Exogenetc geomarphic
processes. weathering, mass wasting jv) Concept of landiorm development [Davis B Penck|

Unit-Il : Climatology @pu}

(il Definiticn, Nature and Scope (i] Hezt Budget and heat balance (i) Classification of Air masses, fronts,
cyclones and anti-cyclones (i) Keppen's scheme of classification of world chmate

Uiit-i1 : Oceanography fjﬁ]

{i) Detiriticn, Kature and Scape (i) Ocean floor configuration (fFacdic, Atlantc & ingianj and Grean deposrks
[in) Ceean Currens (Pacitic, Atlaniic & Indwn) (i) Coral reefs classification

LINIT IV : Biogeography {Em}

(1 Concept, Mature ared SCope {ii| Global distribution of plants (i}

Global distribution of plants sod snimals (iv] Concept of biomes: Tropacal lorest & Grassland biomes (iv]
Biodiverzity: concept and significance

UNIT V' : Pedolcgy (PRL)

{i] Factors of Soil formation {ii] S0l lorming processes (i) Physical & Chemical Properties of Soil () Sl
Frofiles [laterile, podiol, chernozem)

Part B- Practical Credit 1 Marks 25  Time: 3Hrs  {Internal: 6}

(o Ehe Ciag Sermesier Examinaton, students are to atternpt 2 guesticns out of 3. Question will carry 7
riarks gacn. Practical Notebook will carry 3 marks & Viva voce will carry 2 marks)

) Interpretation of landforms with the help of Serial, Supenmposed, Progected ang Compagite
prodiles (Toposheets of Survey of Indiz); Slope Analysis: Smith's Method {\rﬁ.l,f K L]
{iil Morphometric Anabysis of Drainage Basins: Stream Crdering and Dvainzge Frequency @PM‘]
jiil) Representation of temperature and rainfall data | Hythergraph and Climugraph| (.M ""].-}

,ﬂggcj._u,*b W ko - K
APH - A.F 4
bm-&b.ﬂw
1k. T, flasbuks
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Refterences and Suggested Headings

Anmad, E.(2001): Geomorphology, Kalyvani Publishers, New Delhi

Ahmad, E.{2001): Physical Geography (Reprint), Kalyani Publishers, New Delhi

Birch, T.W, (1968} Maps; Topographical and Statistical, Clarendon Press, Oxford

Christopherson, RW. (2011]! Geosystems: An Introduction to Physical Geography, Prentice Hall,
MNew Jersey,

Critchfield, H. [1975): General Climatology, Prentice Hall, New York,

Dayal, F. (1956]: A Textbook of Geomorphology, Shukla Book Depot, Patna

Gabler, R.E., Pettersen, | F., and Trapassa, | M. {2006): Essentials of Physical Geography (8%
Edition],Cenegage Learning, USA

Gralg, 5 [1980) General Oceanography, lohn Willey & Sons, New York.

Huggel, R. 1 {2003) Fundamentals of Geomorphology, Roulledge, Lurdan

Hugget, RJ (2004} Fundamentals of Biogeography, Routledge, 1154

Hugget, R. 1. (2009): Physical Geograply: The Key Concepts, Taylor and Francis, LiSA

kale, V.5 and Gupta Abhijit [2001): Introduction o Geemorphology, Orient Longman, Calcutta

Khan, Md £ A {1998): Texibook of Practical Geography, Concept Publishing, New Lielhi

Kumar, A. {2008} Biodiversity and Environmental Management, DVS Pubil, New Delr

Lal, O 5. [2005): Qimatology, Sharda Pustak Bhawan, Allahabad.

Lal, D5 [2009)]; Physical Geagraphy, ShardaPustakBhawan, allahabad

Lownsburg, ILF. and Aldnch, F.T, (1979} introduction to Geographical Methods and
Techniques, Charles narhn, Columbus,

Makik, & (2008); Couses of Climate Change, DVS Publ., New Delhi

Mohammad, M. [2008): Practical Wodk in Geography, Sunflower Publishess, New Deilu

Moskhouse, F 1 and HEWilkinson [19359): Maps and Diagrams{Reprint], 0.0, Fublicstions,
Few Cielhi.

Meg, 1.5 (2002): Cimatelogy and Deeancgraphy, Kedar Nath Ram Math, Meerut

Megi, B.5. [2000): Physical Geography, Kedar Math Ram Nath, Meerut

Penersen, | F., Sack, D, and Robert, B, (2010} Fundamentals of Physical Geography, Cenegage
Learning, USA.

Sharma, ¥.K. [2007}: Physical Geography, Lakshmi Narain Agarwal, Agra.

Lingh, 5 (1998): Geomorphology, Pravag Pustakalaya, Allahabad.

Strahiler, &N and Strahler, AH, {1992]: Modern Physical Geography, John Willey & Sons, New
Yok

Thompson, R.O. et al., (1986} Processes in Physical Geography, Longman, Londan,

Thornbiury, W 0 (1960 Principles of Geomorphology, lahn Willey & Sons, New York

Trewartha, G.T, (1980} An lntroduction to Climate, MoGraw Hills, Mew York,

Wooldnge, 5 W, and Maorgan, B.5. {19559) The Physical Basis of Geography-an Outling of
Geomorphology, Longman Green & Co., London.
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UG Syllabus in Geography 2019 Page H



Semester-111

Paper lll: GE 301
GEOGRAPHY OF INDIA
(Honowrs)
Theory Credits 4 Marks 100 [internal; 25)

In the End Semester Examination, studenis are 1o answer 5 guestions oul of 10, selecting a0 least 1 from
each unit. The questions will be of equal value, carrying 15 marks each)

Unit-! Phaysical Eﬁﬂirﬂﬂmtnt{h‘lf‘q PI"'IJ

{11 Physiography {it) Climate and Chimans regions (Roppen’s schemme) Jiii) Soil and (rv) Matural Vegetation

Unit-Il Human Envirenment (KA /APK )

1) Growth, Distribaton and densaty of population i india since Independence and aszociated problems (u)
Pl‘.‘upulf:ltu:ln composion: Literacy L] Urban growd b and process of Lirtsars aleun

Unit-11: Resource Base {_II'-'.J

(1) Forest dflora} (W) Energy (coal, petraleum, uranigm) (iip Binerals (sron ore, manganese & bauste}
{wd Agricullural rescurces (1ea, rubber, rice, wheat, catton]

Linit-Iv: £ ronomic Regions [yn-. L)

(o) Aagricaliural Regeons (ICAR, 1982} and their charactersstecs {ii] Industrial bells and their charagcteristics (i)
mModes of transportation and its distribution |Road, Raibway & inand Waterways)

Unit-V: Basis of Regionalisation I:pw-f:l

) Spate’s & R.L Singh's Scheme of Regional Division of india i} Dievailed Study of Any One Macra region
under i3} Physiography (b)Climate (c] Dramage (d} Sod {ef Natural Vegetation

Reterences and Sugpested Readings

Ashmad, & {1999} Social Geography, Rawat Publications, Jaigur

Gautam, &, (2006]; Advanced Geography of India, Sharda Pustak bhawan, Sllshabad

Gopalakrishnan, & [1991): North-Easy India; Land, People and Econemy, ¥Vikash Publishing
Howse, New Delhi

Ehublar, B (2000): Indig-A Comprebensive Geography, Balyan publishers, Mew Delhi

pathur, 5. M. {2004]: Physical Geography of India, National Book Trust of Inds, New Delhi,

nag P.and Roy, P [1558): Geography of India, Cancept Publicathons, New Dethi

Paul, & [1967]). Physical Geography of India, Crienl Longman, Cakiuita

Shafi, WM. [2000): Geography of South Acla, Mchillan &Co., Calcutia,

Singh. R.L. [1971): India: A Regional geography, The National Geographic Society, Yaranas:

spate, 0.HK and AT, Learmonih |1967]: India and Pakistan: A General and Reglonal
Geography, Methuen & Co., London,

Taher, M. and Ahmed, P. (1958): Geography of North East India, Eldorado Publications, Guwahati
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a, B [1996): Geography of India, Rawat Pubihcatans, Jaipur.
ha B, and Gopal Krishnan 8, [1936): Emerging India,Rawat Pubdications, laipur

Semester |V

Faper IV : GE 401
ECONOMIC GEQOGRAPHY
[Homours)

Part A- Theory Credits 3 Marks 75 (Internal: 19)

{in the End Sermester Examination, studenis are 1o answer 5 guestions out of 10 selecting at frast QRNE from
each amit Unil 1 will carry 12 marks while 1he remaiming units will carey 11 marks each]

Uruk -l Basic Concepks [_H_HJI

1} Definition . Mature and Scope (i) Ewalution of The seorkd eoonomic systeens (] Growth gnd Development
[iv} Basic characiersnes of developed and developing Econormiss

Unit-H Resources and Economit Activities (IK)

i1l Concept and Classification of Resources (i) Sectars of Ecomomy: Primaryg, Secondary, Terary
Cluaternany, Quinary

-t Privmary Sector and Related Activities [_HPH}

Ll apnouitue sl spstems o the Wodld {(Whatbesey): [a) Intemive subsisleiie
sbop Commercial grain farmieg and (o] Plantalion farmoeg (il von Thunen's Teory i Wiarld degteibrstean of
Crughe OUl. Coal, Ifca are

Unit-1v Secondary Sectar and Related Activities {F’ I‘U-j

[\ Factoes aifecting location of industry 6] Theory of Industrial Location {Weber) [il} Classificatian ol
manifactunng ndustres (] World distribution of lron and Steel, Auiomokiles and Petrochemical
ta FRA TS

wriee=w Tertury, Quaternary and Quinary Activities [_!Z‘:ﬂnﬂj

{af Modes of fransporation: Laond & Water (i) Trade Blocs: South Asia
Bsia-Facilic, Principasl Trade Rautes [Panama, Suer) [il] Service industries: Tourism {iv) Knowledge semices
ITES and 1T services

Part B- Practhcal Credit 1 Ptarks 25 Time: 3 His [Internal: &)

fin ahe End Serester Examination, stedents are 16 atternpd ¢ guestons oul of 3 Question will caery 7
marks each. Practical Notebook will carmy 3 marks & Yiva voce will carmy 2 manks)

Applcation of stalistical technsgues In anadysis OF cocoamic data
werti] Frequency Cistribution and Measuremaent of central tendency [Mean, Median and Mgdej{w
e} Measures of dispersion (Mean and Standard deviation]; Bi-variawe Co-relation, Regression analysis

and students t* 1est [:J'-F.}.".H P
i [i) Use of time serles analysis and Index numbsers in geographical ““diH(FE I._-,}

%
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References and Suggested Readings

Alexander, LE. (1974} Economic Geography, Prentice Hall, New Jersey

Berry, BIij L., et al,, [19%1]: Global Economy, Prentice Hall Englewond Cliffs, New lersey.

Boesch, Ho {1964): Gecgraphy of World Econamy, 0. VYan Mostrand Co., New York,

Chapman Mc Grew, §. and Monroe, CB, (2000} &n Introduction to Statistical Problems Salving
in Geography, McGraw Hills, New York

Clarke William AN and Hosking, P.L {1986]: Statistical Methods for Geographers, lohn Wilkey,
Mew York

Crysom, §., Heary, B, Keeble, D and Maertin, A {2004}: The Economic Geography Reader, lohn
Whilbey & Sons. Lid,, Chichester.

Do, £ {14985%): Statistics in Geography, Blackwell, LS4,

Eltance, T, M. [1972); Fundamentals of Statistics, Kitab Mahal, allahabad

Gregory, 5. [1%61 ] Statistical Methods and Geograpdhy, Longman, London

Griffith, DUA., Ammiein, C G and Desloges, |.A.{1991): Statistical Analysis for Geographers,
PrenticeHall, Mow York

Ghosh, kC [1988): Modern Economic Geography Modern Book Apency, Rolkats

Greggar, H F_{1970): Geography of Agroulture, Prentice Hall, New lersey

Grggs, DB, [1974) The Agricultural Systems of the Waorld, Cambidge Universily Fress, New
Yok

Guha, §. L {1998} New Approach to Economic Geography World Prass, Kolkatd

Hammond, B, and McCullagh, P, (1974): Quantitative Techniques in Geography: An
intraduction,Clarendon Press, Londar,

Hartshorne, TN, and Alesdander, 1.W, [1988]; Econemic Geography, Prantice Hall, New Delin.

King, L0 {1969 Statistical Anadysis in Geography, Frentice Hall, New vark

jones, O and Darkenwald, GG, {1997): Economic Geagraphy, Mohdillan Co | Mews York

Lee, B and Wills, 1 {1997 Geograpi.y of Econonsies, Arnold, London

Leong, .0 and Morgan, 5.C (1983); Human and Economic Geagraphy, Oxford wniversity Press,
London

bdabrmood, Aslam (2002} Stakistical Methods In Geopraphy |Reprint], Rajesh Fublication, New
Delhs,

tdamaong, C. 811997 Econamic and Commercial Geagraphy of India, Shiva Lal Publications,
AEra

Wilber. B (1962} Geography of Manufacturing Industries, Prentice Hall, Mew vork

Wegs, B. 51985) Economikc and Commercial Geography of India Kedar Nath Ram Nath |
MelEEr .

Pest, Hichard {1599): Theories of Deveippment, Rawal Publicaton, lapur

Rard, &4, and Agarwal, Y. (1386): Transport Geography of india, Concept Pubdishing, Mew Delhi

Rogerzon, P A& (2010} Statistical Methods for Geography: A Studeal’s Guide . Sage Publicabion
Hobkara

Aoy, Prithwish Kumar | P386): Ecomomic Geography Mew Central Book, Kolkala

Sarkar, A 320151 Fractical Geography: A systematic approach, Orienl BlackSwan, New Delin

Singh, R L (1998} Elements of Practical Geography {Revised), Katyani Publishers, New Delhi

Senath, DU, [1971): Industrial Location-An Economic Seographical Approach, John Willey,
Marw ¥k,

Thakir, &K, (2011} Economic Geography and Development, Lakshi Publ, Guwahat,

Thomas, B 4% {1962 The Geography of Economic Activities, MoGraw Hill, Bew York.
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Semester V

Paper V: GES 501
REGIONAL GEOGRAPHY OF NORTH EAST INDiA
[Honowrs)

Theory Credit 4 Marks 100 (Internal: 25)

{In the End Semester Examination, students are 10 answer 5 questions oul ot 10, selecting at least 1 from
gach unit. The questions will be of equal value, carmying 15 marks each)

Unit-l: Physical Envirgnment of North East india {’_l'-F-J'

i1} Physecal Setting: Locauion, Physiograpivy, Lhimate, Drainage, Soil, Natural Vegetation

Umit-1i: Demographic Dimensions Ii_h bﬂ)

{i] Population growth since Independence {iif Population distribution, dengity {in] Age-en C

i pasition [l
Literacy {u) Migration

Unit - iil: Sacial Dimension (KA )
li} Hacia! straing n Population (i) Tribe (iil] Language (v} Rehgion

Unit — IV: Economic Dimension (AP )

[ilagricullure: types and characteristics ot agriculturai practices (i) Shifting Cultavation Characiernstics,
Problems and Conseyuences (i) Mineral and Energy resources {lmestane, silliminite, coal, oit and hydra)
{iw] Industries [0l refining, Petrochemical, Small scale and cottage, Tounsm|

Unit — V: Deveiopment & Contemporary |sswes (!: ij

{i} Transporiation [Land: foad & Raltway; nland Waterway), it} Communication — protdems and prospects
(i) Integratgd Aural Developmient and Planning for Backward Arga [iv] Act East Policy

Fnchon s duckinls ; kw - K ”Wﬂ’“’f""
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References and Suggested Readings

Dikshit, K.R. et al [2014]: North-East india: Land , Peopie and Economy, Advances in Asian Hurman
Environment Research, Springer, New York-London.

Gopalakrishnan, R {1991): North-East India: Land, People and Economy, Vikash Publishing
House, New Celhi
Khullar, D. {2000}: India-A Comprehensive Geography, Kalvani publishers, New Delhi,
Singh, R.L. {1971} India: A Regional geography, The National Geographic Society, Varanasi
Taher, M. and Ahmed. P. [1598): Geography of North East India, Eldorado Publications, Guwahati
Barpujari, HX {1970} Problems of the Hill Tribes of North East India, Volume 1, Lawyers
Book S1all, Gauhati.
Chaube, 5K, {1999): Hill Politics in North East India, Orienl Longman, Calcutla
Nongkynrih, AK. [2010). Scheduled Tribes and the Census: A Sociological Inguiry, i Economic
and Palivical Weeakly, X1W (19): 43-47
Hazrarika, loysankar(1996) Geopolitics of North East India: A Strategical Study.
Sharma, Suresh Kant & Usha Sharma (2015} Discovery of North-East India: Geography, Historny,

Culture, Religion, Politics, Sociciogy, Science, Education and Economy, Nonth-East india
Volume one, Wolume 1, Mittal Publications.

Gopalakrishnan, Ramamoorthy [1991] - Politecal geography of india’s North East, Har-Anand
Fuldlications in association with Vikas Pub. House
Lol Ved Frakash, (2006): Bncyclopaedia of Narth-East India, Vol. 1.

T.Raatan (2004}, “Varlous Ethric Groups,” Encyclopacdia of Morthi- East India, Voiome 3,
Kalpar Pubbcations, Dalki- TU005%2, p 17

Bhattcharynya, Marendra{200%): North East India: & Systematic Geagraphy.
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Semester- v

Paper VI: GE 502
MAP READING, RS, GIS AND SURVEYING
(Honours)

Part A- TheoryCredits 2 Marks 50  (Internal: 12)

{In the end semester exammnation, students are 1o answer 4 questions cut of &, seiecting one fron: sach
umit. Linit 1 & 2 carry 10 marks each and Uil 3 & & Carey 9 marks each)

Unit-l: Map Reading @H;"IF-,}

) Histary of Map-making (i} Types of Maps and thew functions {iid) Mag Reading Techmigues: Concepls o
peint, line and arez {iv) Map progections: Delimition, Clazsihication

Unit-il: Fieid Survey {;#.j

Wi Importance of Field Study in Geography (i) Freid Techmigues wn aata coliecton: Phisical B Sooc
economic Survey (Household Schedule znd Focused Groug Discussion)

Unit-lil: Remate Sensing (4 prl)

(1) Defimition, Nature and imponance (i) Historical backgraund (i) Basic Principies () Components
v} Applications

Unitihv: Gis (APN )

(1) Definition, Nature and impartance (i) Historical ha chground (i) Basic Principles fiv) Components
(u] Applicatecans

Fart B~ Practical Credis 2 Marks 50 {internat: 1) { 4% Howrs)

(In the end semester examination sludenls are 1o answer any 3 questions selecting at least 1 from each

unit. The guestions are of equal value, each yuestion carrying 10 marks. The Viva-woce and Practcat
Notebodk carnes 4 marks gach)

Unit 1: Projections (L)
(1} Zennal Gromanic Projection (a) Sanple Comcal Frogection with Two Standard Paraligi

Sy Cylaiancat
Equal Area Progection

Unit I: Surveying (PR.L)

{i] Plang Table Survey- Land survey to establish lincar measurement {Radial methoa)
(k) Prisrnatic Compass: Open and Closed traverse survey

{iid) Transit Theodalite: Preparation of contour [ F T

Unit Il; Remote Sensing & Geographical Information Cystem {fﬂ. L‘.-"AF I'-J)
{i) Visual interprefation of land wse and land caver Mapping using aevial photo and satellite imagery
{u] Map digitization and co-ordinate registration uhing GIS software

UG Syllabus in Geography 2019 Ka. K. : Fage 12 () h)‘:ﬂ--
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References and Suggested Readings

Books on Projection:

Archer, ) E.and Dalton, T.H. [1968): Fieid Wark

in Geography, William Clowes and Sons Lid
London,

Bolton, T. and Bewbury, P.A, (1968): Geography Through Fieldwaork, Blandford Fress, Lendon
Bonham-Carter, G 11594): Geographical Informution Systen for Geoscientists: Modelling with
GI5,Pergarmon Press, Ouford

Burrough, P. A and McDonnell, R4, (1998): Principles of Geographical information System
Cixford University Press. Osford.

Davis, B.E (2001): GIS: A Visual Approach, Onwasd Press, Canada

Decker, D (2001): GIS: Data Saurces, lohn Willey and sons, U. 5.4,

Glemmer, G [2010): GIS20: Essential Skills, E5RI Press, Callfarnia

lones, PA [1968): Field Work in Geography, Langmans, Green and Company Lid., London
Kametkar, T.P. and Kulkarni 5w {1974, 1981) Surveying and levelling, Vol | and I, Pune
Vidyarthi Griha Prakashani, Pune.

Wraak, Mennc-lan and Ormeling, F [2004) Cartography-Visualisatlon of Geespatial Data, Pearson
Education, UK.

Lousenbury, LF. and Aldrich, F.T. (1986): Intreduction to Geography Field Methads and
Technigues,Charles E- Merrill Publishing Company, Calombus

Malone, L. (2005): Mapping Our Warld: GIS Lessons far educalors, E5RI Press, Califormia

wisra, B P and Ramesh A, (2002]: Fundamentals of Cartography, Concept Publishing House,
Mew Delh

Monkhouse. F.J, and Wilkinson, H R 11989): Maps and Diagrams {Reprint), B.1. Publications,
Nezwr Digihi.

rarigiah, N [2008): Geographical Information System, Unnversity Press, Bangalore

Holunson, Arthur et al., (1978); Elements of Cartography. John Wiley and Sons, New York

Sarkar A [1997) Practical Geography, Crient Longman, Kalkata

Shamsi, UK. [2002]: GI5 Tools tor Water, Wastewater and Storm water Systems, ASCE Press.
s,

Shuurman, N [2004): GIS: A Short Introduction, Blackwell, Lk

Singh, LR [2006): Fundamentals of Practical Geography, ShardaPustakBhowan Allghabad

sinton, D 5, & Jennifer J. Lund {2007} Understanding Place: GIS and Mapping Acruss the
Curiiculurm, ESREPress, California

Steingberg, 5. 1. and Steingberg, Sheila 5. (006} Gis: Geopraghical informaticn System for
Investigating Space and Place, Sage Publications, Landon

atilwel, ). and Clarke, G.[2004): Applied GIS and Spatial Analysis, lohn Willey & Sons, USA,

T
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Semester-V|
Paper VII: GE 601
GEOGRAPHY OF RESOURCES

Theory  Credits 4 Marks 100 {Intermal: 25)

(n the End Semester [ xamination, 4 udent:

e 010 Drewiier B gpuestice, coul of 10, wode teng 1 Trcon eaefy ari
The questions will be ol equal value, carrying 14 murks 1)

UNIT-| Basic Cuncﬂnt{lﬂﬂj

il Concept, Classiication and Signlicance of Resainie ViR) Coarierpit ol Flurmads Bossgarias ling #opualation

Riesource r{'l.‘l-:ﬂiﬂl"l":llllt:li Mtvrlrl.lrl'*,] (o) Lasmeepel ol M Ereswesieaparin tiidfeg

UNIT-1i iotie Resources (i )

{11 Global dstribution of Farest Beuouroes i) Coloobsasl distribiionn o saapmie preFamg s finhieng &l

tonsequences (i) Global biodiversity& hot spots

UNIT-1il: Abiotic Resources ((PRL)

[t Ghohal distribution of Energy (Hydro, Aomic ENan-Conventional) [i] Distribution of Ferroes [Iron are,
Bauxite, Copper) & Non-Terrous minerals {Limesions, Gypsum) (iii} Maringe resources (eecluding Frohing )

UNIT-IV: Resource, Environment and Devilopment @PM)

li] Enviranment ~Development dilemma (i) Territarial conflict ur use of water resour e, {indus & Cauwery)

{im] Lowugumenial conseguences of natural resource consumption: Polkution fair, water & land) and Glabal
I.Ila'llllllllu

UNIT- ¥ Resource Conservation (“Dbﬂj

(1] Glokal arabde land, lood rescurces and food security (W) Principles of conservation: ef ficsency in uses

recyching & substitutions (i} Concep of sustainability

Reterences and Suggesied Headings

Blanco, B, a0 Radzague., J (20011) Glebitization and National fasources,
Issiacs and Persgecuive, Egwird Elgar Fubl, UK

Brunpiand, G H (1987} Dwer Cormmmon Fulurg, UNCED Auport, Genpvy

Cheng, LEd, (1983): Certificate Physical and Human Geography, Oxford Univ. Priss. Oclord

Lok, W, Beliy, Poognd Yeung, HW.C (2007 ) Econamic Geography: A Contempan iy
Introduction, Jabhn Wilisy and Sovns, MNew Yok,

g, F(Z00Y) Ghebal Shift: Mappdng the changing contours of the werld BECHIGMY, Supi
Fulll, New Yok

hackineon, D. and Curmbsers, A [2007]; An ntreduction to Ecunamic Geography: Globllication,
Uneven Bevelogrment and PlacePrintice Hall, New Jiersiy

Farman, 5.5 (2002 Geography, Economics and Econginic Geography, ASD Pub | Pupie

Koy, Prithwich {200%] Economic Geography: & Study of Resources, New Central Book Aperndy,
Kol kata, =

Sirmmans, LG, [1980) The Cealogy of Matural Aesources, Cdward Arnpld, London

Simmgens, LG {19910 Earth, Ale anid Witer: Risources and Ewaronmenid in the 30™ Century,
Edweard Arnold, Lousson

wWiehe, K (20031 Land Quality Apricultursl productivity wed Food Secuiiy,

L, Challenges, Ky

Fdwoard Elgar, Publ, UK
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UG Syllabusin II.‘.n_-.rp'rmrhy 20149 . Fage 16
5 daubials ; K- X :
AP -A P hanp N5 13
bhp- D0, PR
1 S | : et



Paper VIl GE 602 (e): AGRICULTURAL GEOGRAPHY

Part A-Theory Credits 3 Marks 75 (internal: 19)

(I the v Semester Examination, students ars o answer § questions out of 10 selecting at least ONE from
vach wmt, Unit 1 will earry 12 marks while the rermaining units will earry 11 marks each)

Unit-| Fundamentals fl[lr.,}

(1 Definitkan, nature and scopn (1) Approsches to the study of Agricultursl Geography (behavioural,
commadity, econdmic, reglonal, systematic and ecplogical)

Unit-1l Origin and Diffusion of Agriculture] PR.L)

U} Ol and diffusion of agriculture: Carl Sawer's views (a} (1) Physical, socio- economic and technological
determinants of agriculture

Unit-Hi Agricultural Systems of the World (A £ k)

(] Agrscultural systems of the world [Whittlesey's scheme); Shifting cultivation, intensive and extensive
agriculiure, eommercial grazing, plantation agriculture and truck Tarming (horticulture)

Unit-Iv - Distribution and Pattern of Indlan Agriculture (KAL)

(] Basirs of agricultural replonalizatlon: érop concentration, crop combinetion, crop diversification

(i) Dhstribaition and characterlstics of agro-climatic reglons (i) Production and productivity of the major
lewird cranps i) Food surplus and deficit areas and associated problems

Unit-V Indian Agriculture: Characteristics and |sswes (bﬁl’“{.J

{1] Green Revolution and recent development in Indign agricuiture (i) Agricultural development in Morth-
Ewst indla: Probiems and Prospects

Part B- Project Credit 1 Marks 25 (Internal: &)

{The Topic of the project is to be related the cptional paper of the student. Students are o conduct an
independent research (studyl of a small areal unlt {village/towny town wardwards etc) fram thelr
respective district and are to collect necessary primary and secondary data. The data gensrated are to be

used for preparation of the Project report using suitable cartographic, statistical, RS and GiS technigues
where ever necessary)

(Mark distribution — 14 marks for Project Report and 5 marks for Viva-vace)

VG Syllabus in {i-uE;.grnph_l,' 2019 Page 25 Sk
Jeachorn ddiale ; kn: K neneys Heso W
AP AP i Department of Gy e
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NAME OF THE TEACHERS AND BOOKS ASSIGNED 2017 - 2018
1st Semester Paper |
Mrs. B. Raplang: “Ka Tvnrai ka &saw ka kpong™ from Ka Ksaw ka
Kpong u Hyrmiewtrep - D. T. Laloo
Mrs. C. Panat: U Khasi bad ki Khanatang 1. [1. 111 chapter 17, 18, 19
from Ka Pyrkhar u Khasi - H.O Mawne
Ms. D. Syiem i} Ki Mawbynna ii}) Ki Jait sviem jait lvngdoh
Ka Niam Khasi — H. Lvngdoh
Dr. W. M. Khamyngki:  “Shaphang ka jingiapoi kha™ Lyanong [l from Ka
Niam Jong ki Khasi - Jeebon Roy
Mr. 1. Lynshiang: “Ka Bishar Khasi™ from Ka Riti jong ke Ri Laiphew

Sviem bynta 11 G. Cosla

ind Semester Paper 11

Mrs B. Raplang: Ka jingroi jingsan ka Drama Khasi naduh v H. C. Roy
(1910) haduh v H. Myi{liemngap (1980)

Ms. D. Syiem: Ka jingroi jingsan ka Parom (fiction) Khasi naduh u H.
C Rov (1915) haduh u L.H. Pde (1980)

Dr. W. M Khammyngki: Ka jingroi jingsan ka Prose Khasi naduh u Jeebon Roy
(1900-1980)

Dr. T. Lynshiang: Ka jingroi jingsan ka Poitri Khasi naduh u Soso Tham
(1925) nadub u H. W. Sten (1980)

3rd Semester Paper 111

Mrs. B. Raplang: Ka Jingpule Shaphang ka Kiien M. B. Jyrwa
Chapter V

Ms. D. Sviem: Ki Ferb Khasi — H. Marwein Chapter |, 1

Dr. W. M. Kharmgki:  Ki Sowa bad ki Dur Kyntien jong ka Kiien Khasi - B.
War



Mr. |. Lynshiang: Shaphang ka Krien - H. W. Sten Chapter 111, J¥, Vi,
IX

4th Semester Paper IV

Mrs. B. Raplang: “Ha k) nongpule” from Ka Sawanghka la ki Saw Ngui
Ba lap Mynsaw - F. M. Pugh

Ms. D. Syiem: Shaphang ka Novel - H. W. Slen

Dr. W. M. Kharyngki: “Ka pyrla hzlor ka jingbishar bniah™ from Ka Thew &z
Woh ia ka Jingbishar Bniak halor ka Novel Khasi -
D.R.L Nonglan

Mr. T. Lynshiang: “Shaphang ka poitri ~ from Ka Hamsaia ki Por -

H.Ehas

5th Semester Paper V (Khasi Drama)

Mrs. B. Raplang: [/ Raikut — S. Dkhar
Mrs C. Panat: L Baieit Donskhior — D. S. Khongdup
Ms. D. Syiem: Ka Mahadei - H. W. Slen

Dr. W. M. Khamryngki:  Ka Rangli - H. Mylliemngap

5th Semester Paper VI (Khasi fiction)

Mrs B. Raplang: Ki Palong ka Jingbiej — 8. Synrem
Ms. D. Sviem: Kam Kalbut — W. Tetwsoh

Dr. W. M. Kharrvngki: Ka Jingieit ba Nylla—F.S Lyngdoh
Mr. T. Synshiang: Ka Samla Nongkyndong — H. W. Sten

61h Semester Paper VII (Literature in Translation)

Mrs. B. Raplang: “UJ John Gilpin™ from Ka Duitara Ksiar - Soso Tham
Ms. ). Syiem: U Androklis bad u Sing ~ S. J. Duncan

Dr. W. M. Kharryngki: Ko Jingiaid u Pilgrim - John Robents



Mr. 1.1 ynshaang

“Ka Jingiam Briew hioo Lum Singtep Hagmane” from

Aa Kyngkap - Morkha Jospeh

oth Semester Paper VI (Khasi poetry)

Mrs B, Raplang

Ms. D). Sviem
Dir. W. M. Kharryngki;

Mr. T. Lynshiang:

BA 4th Semester Khasi
Mrs B. Raplang:
Ms. D). Syiem:

Dr. W. M. Kharryngki:
Mr T. Lynshiang:

(1) “U) symtiew ba nga ped” Na Lum Khasi - ). 5

Khongdup

(1) “lthakeman™ Na Thiar ki Longshawa.

Ka Burom Ba La Jah byma |l - H. W. Sten

(1) "Ki sngi v Hynniewtrep”™ Ka Duitara Ksiar — Sos0
[ham

(1) “Ka Sohlyngngem™ ~ Jutang Ka Sur Pangriud u
Khun Khasi 0. M. Wahlang

(i) (a) “Ka jingphawar shadwait™

(b) Ka jingphawar lasial thong ~ Kitab Jingphawar -
Rabon Singh

i) *Ko Dunara jong nga™ Ki Poeemry Khasi — V. G.

Bareh

MIL

“1J sim bala lan™ Ka Duitara Ksiar — Soso Tham

(1) “Ki mad 1a ka Shillong™ from Phuii ka Sabuit bad
Kiwei de ki Khana - S. J. Dumam

(1) “U Nonghkai nongkyndong™ from Shikii na
Thwei Mutdur —1. M. Simon

Ka Drama u Tirot Sing - V, G. Bareh

(1) “Akor khas” from Na Sla Ka Sohmyndur - S.
Rynjah

(i) “Lum Maloi Khliech™ from Ka Phawer Ksan
Rngiew — S S Majaw




B.Com 4th Semester Khasi MIL

Mrs, 13, Raplung:
Ms [ Syiem:

Dr. W. M. Kharryngka:

Mr. T, Lynshiang:

U Mootang -~ 1. 11 Pde
() Ka Jingbveeneh Spah bad ka Khein Jait

Rapthap

(i1) Ka Spah Bym Su Rngad -~ K. 1) Kharkongor
Ka thit thoh ha ki Kam ki jam

(1) Ka rukom thoh shithi

(i) Ka rukom thoh kaphod

(i) Ka Trei ka Kiah ha Ri Khasi = S. Rynjah

{ii) Na ki Sawkuy ka Mariang — S. Dkhar




Namie of the teachers and the books Assignment 2019-2020

15t Semester Paper - |

Ms. D, Syiem:

Dr. W. M. Kharryngki:

Mr. E. Kharpan:

Mr. T. Lynshiang:

Dr (Mrs) ). Sawkmie

2nd Semester Paper 11

Ms. D. Sviem:

Dr W. M. Kharrynku.

Mr. E. Kharpan:

Mr. T. Lynshiang:

Dr (Mrs) ). Sawkmie:

3rd Semester Paper 11

Ms. D. Syiem:
Dr. W. M. Kharmgki:

(1) Ki mawhynina

(1) Ki jait sviem jait lyngdoh from Ka Neam Khasi
H. Lyrgdoh

“Shaphang ka jingispoikha™ Lynnong 1l from Ka
Niam Jong ki Kkasi - Jeebon Roy

U khasi bad ki khanatang 1, /. 1 chapter 17. 18, 19
from Ka Pvrkhat u Khasi - H. O, Mawrie

“Ka bishar khasi™ from Ka Riti Jong ka Ri Laiphew
Sviem bynia 1f - G, Costa

“Ka tvnral ka ksaw ka kpong” from Ka Asaw ha

Kpong u Hynniew Trep - D. 1. Laloo

Ka jingroi jingsan ka Parom (fiction) kKhasy naduh o H.
C, Roy (1915) haduh u L. H Pde (1980)

Ka jingroi jingsan ka Prose Khasi nadub u Jeehon Roy
(1900-1960)

Ka history ka thoh ka tar bynta I1 - R. 8. Lyngdob

Ka jingroi jingsan ki Poitni khasi nadub v Soso Tham
(1925) haduh u H. W. Sten (1950)

Ka jingroi jingsan ka Druma khasi nadub u H. C. Roy

{1910 haduh u H. Myiliemngap (19%0)

Ki Verh Khasi — 1. Marwein Chapter 1 11
Ki Sawa bad ki Dur Kvntien jong ko Krien Khasi — 3.

War



Mr b Kharpan:

Mr. T, Lynshiang:

4th Semester Paper IV

Ms. D). Sviem:

Ka Jingpule Shaphang ka Kvien - M. 13, Jyrwa
Chapter ¥V

Shophang ka Ktien ~ 11, W, Sten Chopter HIL TV, VI,
X

Shaphang ka Novel - 11, W. Sten. | ynnong 1.2, &

Dr. W. M. Kharvngki: “Ka pyrla halor ka jingbishar bniah™ from Ka Thew ka

Mr. E. Khaman.

Me. T. Lynshiang

Dr {Mrs) 1. Sawkmie;

Woh ia ka Jingbishar Bniah halor ka Novel Khasi
D R.1. Nonglai

Shaphang ka Novel — 1. W, Sien. Lynnong 4& 5
“Shaphang ka poitri “from Ka Hamsaia & Poy
H.Elas

Ha ki nongpule * From Ka Sowangha 1a i Saowngut

Ba iap Mynsaw

5th Semester Paper V (Khasi Drama)

Dr. W M. Khamyngki:
Mr, £. Khaman.
Dr (Mrs) J. Sawkmie:

Mr T. Lynshiang.

L Raikwr — S Dkbhar
Ka Mahadei — . W, Sten
U Baieit Donskhor - 1. S, Khongdup

Ka Rangli - 1. Mylhemngap

Sth Semester Paper VI (Khasi fiction)

Ms D, Syiem:

Dr. W. M. Kharryngk:
Mr. I=. Kharpan:
Dr(Mrs)J Sawkmie.

Kam Kalbut - W. Tiewsoh

Ka Jingieit ba Nvila - F. S, Lyngdoh
Ki Palong ka Jinghief = 8. Synrem
Ka Sumila Nonglyndong H. W. Sten




bth Semester Paper VIL Literature in Translation

Ms. D, Syien: U Androklis bad u Sing - §. 1. Duncan
Mr F. Kharpan: Ka jingiaid w Pilgrim — John Roberis
Mr. T. Lynshiang “Ka jingiam briew ha a lum jingtep Ingmane “from

Ka Ryngkap - Morkha Joscph
Dr (Mrs) ). Sawkmie: U John Gilpin"™ from Ka Duitara Kiiar - Soso Tham

6th Semester Paper VI (Khasi Poetry)

Ms. D Syiem: Ka Burom Ba Lo Jak Bynta 1l - H. W. Sten

Dr W. M. Khamngki: (i) Ki sngi u Hynniewtrep from Ka Duniara Ksiar -
S0s0 Tham
(ii) “Ka Sohlyngngem” from Jutang ka Sur Pangnud u
Khun Khasi - O, M. Wanlang

Mr T. Lynshiang: (a) Ka jingphawar shad wait
{b) Ka jingphawar iasiat thong from Ka Kitab
Jingphawar - Rabor. Singh

Dr (Mrs) J. Sawkmie: (i) “Ithakemon” from Ka Thiar ki Longshwa
(i) “U syntiew ba nga jied” from Na Lum Khasi - 1.

S. Khongduap

BA 4th Semester Khasi MIL
Ms. 1. Syiem: “Ki mad ia ka Shillong™ from Phuit ka Sabwit bad

Kiwel ki Khara - S. J. Duncan

Dr. W. M. Kharryngki: Ku Drama U Tirot Simg — V. G. Bareh

Mr. k. Kharpan: “I1 Nonghikai Nongkyndong™ from Shixhi na Thwei
Muldur— .M. Simon

Dr (Mrs) ). Sawkmie:  “Akor Khasi” from Na Sa ka Sohmyndur - 5. Rynjah

Mr. T. Lynshiang: (1) “L) sim ba la lait” from Ka Duitara Ksiar — 5050
T'ham




1y “Lam malol Khlich™ from Ka Pl

Kagiew - S S, Majan

B Com dth Semester khasi M1
Ms. D). Syiem (1) Ka Jingbymneh Spah bad ka Khewn Jail
Kapthap
(11) Ka Spah Bym Ju Rngad - K. D, Kharkongor
Dr. W. M. Kharryngki: (i) Ka Trei ka Kiah ha Ri Khasi - S Rynjih
Mr E. Kharpan: Ka thit thoh ha ki kam ki jam
(1) Ka rukom thoh shithi
(11} Ka rukom thoh kaiphod
Mr. 1. Lynshiang: Na ki Sawkun ka Mariang — 5. Dkhar

Dr (Mrs) ). Sawkmie U Mooiong - 1.. H Pde

.".' 1

K




NAME OF THE TEACHERS AND THE BOOKS ASSIGNED W.E.¥ 2021

Ist Semester Paper |

Ms 1. Sviem:

Dr. WM. Kharryngko:

Mr. k. Kharpan:

Mrs B. Jana:

Mr. T. Lynshiang:

2nd Semester Paper 11

Ms. D. Syiem :

Dr. W. M. Kharmmyngki:

Mr. k. Kharpan:
Mrs. B. Jana:

Mr T Lynshiang:

Ird Semester paper I11

Ms. D. Syiem:
Dr. W. M. Kharryngki:

(1) “Ka Mawbynna™

(i) “Ki jait syiem joit lyngdoh” from Ka Niewi Nhasi
. Lyngdoh

“Shaphang ka jingiapoikha™ lynnong 1} from Ka Neam
Jong ki Khasi — Jechon Roy

“1) khasi bad ki khanatang™ 1. 11, [l chapter 17. 18. 1Y
from Ka Pyrkhar u Khasi = . O. Mawrie

“Ka tynrai ka ksaw ka kpong” from Ke Ksaw ket
Kpong u Hynniew Trep —D. 1. 1 aloe

“Ka Bishat Khasi” from Ka Riti Jong ka Ri Loiphew

Sviem Bynta Il - G. Costa

Ka jingroi jingsan ka Parom (fiction) khasi naduh u
H.C. Roy (1915) haduh u L. H. Pde (1980)

Ka jingroi jingsan ka Prose khasi naduh v Jecbon Roy
(1900-1980)

Ka history ka thoh ka tar bynta Il - R 8. Lyngdoh

Ka jingron jingsan ka Drama khast naduh o H. C. Roy
(1910) haduh u H. Mylhemngap (1980)

Ka jingroi jingsan ka Poitri khasi naduh u Sesa Tham
(1925) haduh u H. W. Sten (198()

Ki Verb Khasi- 1. Marwein, Chapter 1 1}
Ki Sawa bad ki Dur Kyntien Jone ka Ktien Khasi - B
War (i) Bynta 1]



Mr. E. Kharpan:

Mrs, B. Jana:

Mr. T. Lynshiang:

4th Semester paper 1V

Ms. D. Syiem:
Dr. W. M. Kharryngki:

Mr. . Kharpan:

Mrs. B. Jana:

Mr. T. Lyngshiang:

(i) Bynta 112, lynneng X11, XHi X1V, XV

Ki Smwa bad ki Dur Kyntien Jong ka Krien Khast - B.
War (1) Bynta I

{ii) Bynta 111 iynrong 1X. X, X!

Ka Jingpule Shaphang ka Ktien. M- 13, Jyrwa chapier

v
Shaphang ko Ktien—H. W. Sten
Chapter [11. IV, VI, IX

W Sten chapter 1, 11 Vi

Shaphang ka Novel - H.
Thew Ka

“Ka pyrla halor Ki jingbishar bnjah™ from Ka

Woh ia ka Jingbishar Bniak halor ka Novel Khast -

D. R. L Nonglan

Shaphang ka Novel - H. W. Sten chapter 111, IV, V
“Ha ki nongpule” from Ka Savweangka 1a ki Sawngu!
Ba iap Mynsaw -~ F. M. Pugh

“Shaphang ka Poitri” from Ka Hamsaia ki Por H.Ebas

5th Semester paper V (Khasi Drama)

Dr. W. M. Kharryngki:
Mr. k. Kharpan:

Mrs B. Jana:

Mr T. Lynshiang:

{/ Raikut - 5. Dkhar

Ka Mahadei - H. W. Sten

U Baieit Donskhor - 1. S Khongdup
Ka Rangli - H. Mylliemngap

Sth Semester paper VI (khasi fiction)

Ms. [, Sviem;
Dr. W. M. Kharryngki:
Mr. E. Kharpan:

Kam Kalbur - W, Ticwsoh
Ka Jingieit ha Nvlle - . S. Lyngdoh
Ki Palong ka Jingkiej - S Synrem



Mrs 3. Jana: A Samla Nonghkyndong - H, W, Sten

6th Semester paper Vil (Literature in Transhation)

Ms. 1. Sytem U/ Anddroklis badd u Sing - 8. ). Duncan
Mr. | Kharpan, Ka Jingiaid u Pilgrim - John Roberts
Mrs. B, Jana: *11 john Gilpin™ from Xa Duitara Ksiar - Soso Tham
Mr. 1. Lynshiang. “Ka jmgiam briew ha u Lum jingep lngmanﬂ" from

Ka Rynekap - Morkba Joseph

bth Semester paper VI (Khasi poetry)

Ms. I3 Syiem: Ko Burom Ba La Jah 11— H W. Sten
Dr. W, M. Kharrynki: (1) "Ki sngi u Hynpiew Trep” from Ka Duitara Ksiar
- Soso Tham

(i) “Ka soblyngngem” (rom Ka Jutang ki Sur
Pangnud u Khun Khasi — O, M. Wahlang

Mr. E. Kharpar: “Ko Duitara jong nga” Ai Poetry Khast - V. G. Bareh

(is “Ithakemon” from Na ka Thiar ki Longshwa

Mrs B. Jana:
(ii) U syntiew ba nga jred” from Na Lum Khasi — D. S.
Khongdup

Mr. T. Lynshiang: (a) Ka jing phawar shadwail

(h) Ka jingphawar iasiat thong from Ko Kitab

Jingphawar — Rabon Singh

B.A 4th Semester Khasi MIL
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— L. M. Siman
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TEACHING METHODS ADOPTED IN THE DEPARTMENT OF BOTANY

|. Lecture method — The most commonly used method in which the teacher works as
sole-resource in classroom instruction. This method is accompanied by diffenent
teaching aids such as blackboard/whitchoard.  charts, models, power  poin

presentations, OHP, specimens (live and preserved), elc.

[

Cuestion-Answer method — This method is an attempt to cvaluate the knowledge of
siudents with regards to the subject. It is also a method of transferring messages by
nsking questions and students give an answer or otherwise students are piven the
opportunity 1o ask and answer the question of teachers.

1. Group discussion method- It is & group activity invalving the teacher and students 1o
define the problem and seek its solution. |11 a constructive process which involves
listening, thinking and speaking ability of the students.

4 Demonstration method - It is one of the most versatile and useful methods of teaching
science. The purpose of this method is 1o keep the students imerested and motivated
by introducing # lesson with an interesting experiment. It wlso provides means for
clarifying experimentally certain parts of the subjects as done in the laboratory.

5 Laborstory/Experimental teaching method — This is an important method where the
teachers encournge the students to make biological, ehemical and physical phenomena
more real through actual experiences and 1o make accurate abservations and careful
recordings using lab equipments and mstruments.

6, Assignment method ~ It is type of sclf-study method which supplements classroom
tcaching, where teacher assigns works, provides guidelines and sets time limits for the
completion of assignment. [t is an instructional technique comprising puided
information, self-leaming, writing skills and report preparation among the leamers,

7 Seminar method — A seminar is an instructional technique which involves generating
n situation for a group to have guided interaction among themselves on different
aspects or components of a topic and which is generally presented by one or more

members,

%. Open-book test — In this method, students are allowed o refer to either class-notes or
wext books for answering guestions, 1t helps in evaluating the student’s ability to find
and apply information and knowledge. Thus, encouraging high order thinking skills m

students.

[nnovative Methods:

I, Project method — Project method attempts to allow the stisdents 1o solve problems
with as little direction as possible. The teacher is seen more as a facilitator than a

Eoarren] dih CamiSoaeer
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deliverer l.'l‘I"kﬂﬂ'i'-'ll‘."d.El‘_' and information. 1t takes the students beyond the walls of the
classroom and it encourapes investigative leaming and solution of practical problems
It promotes a better knowledge of the practical knowledge pained from books. |1
encourages the spint of research in the students,

Field mp/Educational  tour method — Field trips  provide stodents  first-hand
experiences that cannot be achieved i the ¢lassroom, Field tnips are a grest way 1o
bring excitement and adventure to leaming and to expand students” horizons and
allow them to leam experientially.

i
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Department of Botany

Synod College
Shillong

Distribition of eourse eontenl: -

1™ Semester

Maper 1(Theory) — Algac, Bryophytes and Pteridophytes

2017 and 2018

Unit 1 F. S. Khanglah

Unit 11 N. C. Marbaniang

Unit 111 H. Swer

Unit IV 5. Jyrwa
2019

Unit I F.S. Khonglah

Unit I1 N. C. Marbaniang

Unit 111 H. Swer & B.R. Suchiang

Unit 1V S, dyrwa & B.R. Suchiang
020

Unit I Dr. P, Nongkling

Unit 11 N. C. Marbaniang

Unit 111 H. Swer & B.R. Suchiang

Unit 1V S. Jyrwa & B.R. Suchiang
2021

Unit 1 Dr. P. Nongkling

Unit 11 N. C. Marbaniang

Uimit 101 Dir. H. Swer

Unit 1V S. Jyrwa & Dr. Y. Saio

Paper I (Practical) — All Teachers




Department of Botany

ﬁ'isllﬁhulinn of course content: -

Synod College
Shillong

2" Semester

Pajer L (Theary) - Gymnosperm, Paleobotany, Morphology and Anatemy

2017 and 2018

Unit 1 F. 5. Khonglah

Unit 11 H. Swer

Unit 111 B.Wankhar

Unit IV N.C. Marhaniang
2019

Unit | F. 5. Khonglah

Unit 11 H. Swer

Unit 111 B.R. Suchiang

Unit IV N.C. Marbaniang
2020

Unit 1 | P. Nongkling

Unit 11 H. Swer

Unit 111 | B.R. Suchiang

Unit I'V N.C. Marbaniang
2021 .

Unit | P. Nongkling i

Unit 11 H. Swer

Unit 11T Y. Saio

Unit IV N.C. Marbaniang
2022

Unit I P. Nongkling

Unit IT H. Swer

Unit 111 Y. Saio

Unit I'V N.C. Marbaniang

Paper Il (Practicals) — All Teachers
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Department of Botany

Synod College
Shillong

Distribution of course content: -

A Semesier

Paper 11 (Theory) - Angiosperm taxonomy, Economic
hytogeography

llotany, Ethnobotany and

20017-2018%
Unit | F. 8. Khonglah
Umit 11 B. Wankhar
| Unit IT1 S. Jyrwa & . Swer
| Unit IV N.C. Marbaniang
2019
Umit I F. 5. Khonglah
Unit 1T I. Swer
Unit IT1 S. Jyrwa & B. R. Suchiang
Unit IV N.C. Marbaniang
2020
Unit 1 P. Nongkling
| Unit 11 H. Swer
Unit 111 8. Jyrwa & B. R. Suchiang
Unit IV N.C. Marbaniang
2021
Unit | P. Nongkling
Unit 11 H. Swer
Unit 111 5. Jyrwa & Y. Saio
Unit IV N.C. Marbaniang

Paper Il {Practical) — All Teachers




Department of Botany

Distribution of course conlent: -

Synod College
Shillong

4" Semester

Paper IV (Theory) — Micrabiology, Mycology and Plant Pathology

2017 and 2018
Umit 1 AL Swer
Unit 11 S, dyrwa & B. Wankhar
Unit 111 F. 5. Khonglah
Unit 1V N.C. Marbaniang
2019
| Unit 1 H. Swer
Unit 1 5. Jyrwa & B. R. Suchiang
Unit I11 F. 8. Khonglah
Unit IV N.C. Marbaniang
2020
Unmit [ H. Swer
Unit 11 S. Jyrwa & B. R. Suchiang
Unit 111 P. Nongkling -
Unit IV N.C. Marbaniang
2021
Unit [ H. Swer
Unit I1 Y. Saio
Unit 11 P. Nongkling
Unit 1V N.C. Marbaniang
2022
Unit | 1. Swer
Unit 11 Y. Saio
Unit 111 I'. Nongkling
Unit I'V N.C. Marbaniang

Paper IV (Practical) — All Teachers




Distribution of course content: -

Department of Botany

Synod Collepe
Shillong

S Semester

Paper ¥V (Theory) — Plant physiology and Biochemistry

2017 and 2018

Unit I F.5. Khonglah
Unit 11 &, Jyrwa & B Wankhar
Linit 111 M. C. Marbaniang
Unit 1V 5, Jyrwa & H. Swer
20019
Unit I F.5. Khonglah
Unit IT 5. Jyrwa & B.R. Suchiang
| Unit I11 N.C. Marbaniang
Unit [V 5. Jyrwa & H. Swer
2020
Unit 1 I'. Nongkling
Unit I1 8. Jyrwa & B.R. Suchiang
Unit 111 N. C. Marbaniang
Unit I'V S. Jyrwa & H. Swer
2021
Unit I P. Nongkling
Unit 11 S. Jyrwa & Y.Saio
Unit I1I N. C. Marbaniang
Unit IV S. Jyrwa & H. Swer

Paper V (Practical) - F. 8. Khonglah, S. Jyrwa, H. Swer and P, Nongkling




Department of Botany

Synod College
Shillong

Distribution of course eantentds -

5% Semester

Paper VI (Theory) = Ecology and Conservation Biology

2017 and 2018
Unit I F. 5. Khonglah
Unit 11 N. C. Marhaniang
Unit 111 H. Swer
Unit IV B. Wankhar
2019
Unit 1 F. S. Khonglah
Unit 11 : i‘s:w Marbaniang
Unit 111 . Swer
Unit IV B. R. Suchiang
2020
i P. Nongkling
E::: :I ™. C. Marbaniang
i H. Swer
Unit 111 ‘
Unit IV B. R. Suchiang
2021
[ Uni P. Nongkling
E::: il N. C. Marbaniang
| Unit 11 1. g‘ﬁ'lﬂ‘
Unit IV Y. Saio

Paper V1 (Practical) — B. Wankhar and H. Swer




Department of Botany

Synod College
Shillong

Distribution of ey rEe conlend: -

6 Semesier

Paper VII (Theory) — Genctics, Plunt Breeding and Moleculur Biology

2017 and 201%
Unit 1 B. Wankhar
Umnit 11 N.C. erh:ninng
Unit 111 F. 5. Khonglah
Unit 1V S, Jyrwa

2019

[ Unit 1 B. R. Suchiang |
Unit 11 N. C. Marbaniang
Umit IT1 F.5%. Khonglah
Unit TV S. Jyrwa

2020
Unit 1 B. R. Suchiang
Unit 1T N, C. Mnrhanlmgg
Umit 111 . Nongkling
Unit IV S, Jyrwa

2021
Unit I Y. Saio |
Unir 11 M. C. erhnni:ng
Unit 111 P. Nonpkling
Unit 1V S Jyvrwa

2022
Unit I Y. Saio
Unii 11 N. C, Mnrhauinng_
Unit I11 P’. Nongkling
Unit IV I'. Nongkling

Paper VII (Practical) - F.S. Khonglah, N. C. Marbaniang and P. Nongkling \.(../"\ ‘
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Department of Botany

Synod College
Shillong

Distribution of conrse content: -
6" Semesier
Paper VIII (Theory) - Plant reproductive biology and Plant Riotechnology

2017, 2018 and 2019

Unit 1 N. C. Marbaniang
Unit 11 N. C. Marbaniang
Limig L1 H. Swer
Unit ¥V F. 5. Khonglah
2020 and 2021
Unit I N. C. Marbaniang
Unit 11 N. C. Marbaniang
Umit IT1 H. Swer
Umnit I'V H. Swer
2022
Unit 1 N. C. Marbaniang
Unit IT N. C. Marbaniang
Unit 111 H. Swer
_I.Itni: T H. swer

Paper V111 (Practical) — B. Wankhar, 5. Jyrwa and H. Swer
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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
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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 9% 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 ¥ and W?; 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 9% 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,, BF;, H;O", NH;, H,0, H,S, O;, CO,, BO;® -, PCl;, PCl;, SF,, SF;
polarity of covalent bonds and dipole moment. LCAO-MO theory and its application to
homonuclear diatomic molecules (H,, N,, O,, 0,72, 0,7, O,", Ne).

(b) Ionic Bonding: lonic 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.
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(©) 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 11T 9% 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,, H;O", "CH;, RNH, ; (ii) C,H,, "CH;, BF;, AICl;, carbonyl compounds, and
(ii1) C,H,, 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 9% 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.
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(b) Alkenes and Alkynes: Nomenclature of alkenes, methods of formation, chemical
reactivity, mechanisms of hydrogenation, bromination, hydration, halohydration, hydroboration
and Markownikoft’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.

(©) 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.
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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,, -NO,, -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,, -NO,, -CONH,, -SO;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
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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 ¥ 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, and pH concept).

Unit I1 9 % 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.
(¢) Industrial Chemistry
(1) Fertilizers — Nitrogen fertilizer, manufacture of ammonia, and urea. Phosphatic fertilizers
— calcium superphosphate, and NPK fertilizers.
(i1) Cement — constituents, manufacture and setting process, role of gypsum.
(ii1) Paints and Pigments: constituents of paints; classification of pigments on the basis of

their color with examples.
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Section 2 (Organic) 19 Marks

Unit II1 9 > marks
(@)  Nucleophilic Substitution Reactions: Nucleophile, ambident nucleophile, SN’, SN°, SN/,
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', E*>, E'cB mechanisms, orientation in elimination reactions
(Saytzeff’s and Hoffmann’s rules).

() Alkyl Halides: Preparation and reactions (hydrogenolysis, aqueous and alcoholic KOH,
NH;, carbon nucleophiles, sulphur nucleophiles, KCN, AgCN, KNO,, AgNO,, 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 9% 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
(HNOs;, HCI, PX;, terephthalic acid, Oxidation) and glycerol. (HNO;, HI, oxalic acid, KHSO,)
(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;, NH,OH, NH,-NH,, C.H;NHNH,, NH,CONHNH,) and Cannizzaro reaction;

acidity of o-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).
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Section 3 (Physical) 18 Marks

Unit V 9 marks

(@) 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,) and volume (C,), relation between C, and C,. 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 AH and AU of a reaction
(b) Adsorption and Surface Phenomena: Physisorption and chemisorption, adsorption

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

1sotherm.
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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,SO, 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,.

(5) Determination of the solubility of BaCl,/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
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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 9% 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-I1: Grignard reagents: Synthesis of alkanes, alcohols, acids,
aldehydes, ketones, amines with mechanism. Organolithium compounds: preparation and
reactions with H,O, CO, & epoxide.

(©) 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 9% marks
(a) Nitro Compounds (Aliphatic and Aromatic): Preparation, properties (aliphatic)—
a—hydrogen acidity, halogenation, reaction with NaOH, HNO,, 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,, 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 9% 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 (A4), criteria for thermodynamic equilibrium and spontaneity, variation AG
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and A4 with pressure, volume and temperature, Gibbs-Helmholtz equation, Clausius-Clapeyron
equation, Trouton’s rule.

(b) Chemical Egquilibrium: Law of mass action, equilibrium constant (K) from
thermo-dynamic considerations, temperature and pressure dependence of equilibrium constants
(K, and K,) — van’t Hoff equation, relation of K, and K, equilibria in homogeneous and

heterogeneous systems, Le Chatelier’s principle.

Unit VII 9% 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?", Hg,*", Hg*", Cu*', Cd*", Bi**, As**, Sb*', Sn*, Sn*', Fe*', Fe*', AI’*, Ba*", Cr*', Zn*,
Mn2+, Co**, Ni**, Ca*', Sr*, Mg*, K", NH,".

CI, Br, I', SO,*, NO;, BO;*, PO,*, CrO,*.
Part 11: 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~, SCN7, structure of
CIF;, BrF;, BrF;s and IF,.

Unit 11 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 I 9% marks

(a) Carbohydrates-I: Classification and nomenclature, interrelationship among monosachha-
rides. Reaction of glucose and fructose with Br,, HCN, Tollen’s reagent, Fehling’s solution,
hydroxylamine, phenylhydrazine, HNO; and osazone formation. Elucidation of pyranose and

furanose structures. Determination of ring size. Haworth projection formula, configuration of
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glucose and fructose. Epimerization, inter-conversion of aldoses and ketoses. Ascending and

descending series.

(b)  Amino Acids: Classification, synthesis of a-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;, H,0O, HNO,, NaOBr, CH;COCl,
C,HsOH, NH,NH, 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 9% 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.

() 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 9% marks

(a) Ionic Equilibrium: Ostwald’s dilution law and its uses, dissociation equilibria of weak
electrolytes, dissociation constant of weak acids (K,), ionic product of water (K,,), hydrogen ion
concentration and pH scale, buffer solutions and buffer activity, hydrolysis constant (K,), relation
between K,, K, and K, 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)
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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

(a)

9% marks
reversible electrodes; Electrode reactions; Nernst equation and standard electrode potentials;
(b)

Electrochemistry-I1: Electrochemical cells. Half cells: types and examples; types of
different types of electrodes, reference electrodes; sign conventions; electrochemical series.

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,0), congruent (phenol-aniline) and incongruent (NaCl-H,0O) 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**, Fe*" and Ca?" and iodometric estimation of Cu*".

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 {(1) linear molecules, (C.,,, D,h), (i1)) molecules with no C, or S,,( C; and C, only) ,

(ii1) molecules with cubic point group, (T and O,) , (iv) H,O, NH;, XeOF,, XeF,, PFs, B,H,,
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, a-nitroso B-naphthol,

cupferron, cupron, and dimethylglyoxime.

Unit 111 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): (1) 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

K4[Fe(CN)gl, Ks[Fe(CN)g], [Co(NH;)6]Cls, K,[Ni(CN),4], K5[CoF¢], K5[MnF¢], Ni(CO),.

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 a- and B-naphthols (azo-coupling, reactions with

HNO, and FeCl;. 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).

(©) 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 I 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.

(©) Inorganic Reagents in Organic Synthesis: NaBH,, LiAlH,, B,H,;, Na/liq.NH;,

aluminium isopropoxide, KMnO,, K,Cr,0,, HIO,, 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.



(©) Interconversions: Interconversion involving following functional groups (mechanism not
required): -OH. —CHO, -CO, -COOH, -COOR, -CONH,, -NH,, NHR, -NO,, -CN, SO;H, X (Cl,

Br, I). (Aliphatic to aliphatic and aromatic to aromatic)
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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-I1 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-111 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-11 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
(1) Phthalimide (from phthalic anhydride)
(i1) m-Dinitrobenzene (from benzene)
(ii1) 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
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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.
2.

10.

11

12.

Conductometric titrations of an acid by a base.

Acid-base titration using potentiometer.

Verification of Beer-Lambert’s law using copper sulfate or K,Cr,0; solution
colorimetrically and determination of the concentration of the supplied solution
Determination of velocity constant for the decomposition of hydrogen
peroxide using ferric chloride as catalyst; and to determine the activation
energy.

Determination of the heat of solution of solid calcium chloride and to
determine lattice with the help of Born-Haber cycle.

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

Study on the kinetics of the reaction between potassium persulfate and
potassium iodide at two temperatures with determination of activation
energy

Study of the adsorption of oxalic acid on charcoal and verification

of Freundlich’s adsorption isotherm.

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

. Determination of partition coefficient of a solute between two immiscible

solvents (e.g. iodine in water/organic solvent; benzoic acid in water/benzene).
Determination of pKa value of different sets of buffer by pH-metric titration

using glass electrode



s



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,), iron (ferrocene) and tin (R;SnX,

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

IT-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,,
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', d?, d®, and d° systems).
(b) IR Spectroscopy: Basic principles, spectral studies of coordination compounds

containing following molecules or ions as ligands: H,O, CN, CO, SO,*, 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.
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Unit vV 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 11 9 marks

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

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

tertiary and quart-ernary structures of proteins, a- and B-proteins, helical and sheet structures.

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

occurrence, isolation and synthesis, 3-carotene as a source of vitamin A,, synthesis of vitamin A,

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. (i) 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 I1I 9 marks

(a) Organic Photochemistry: Molecular energy and photochemical energy, excitation of
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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
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
(m*+n’n*+n? n’+n? n’+n?) by taking examples of simple dienes and dienophiles.
S S S a S N S a

Unit IV Spectroscopy for Structural Analysis 9 marks

(@) 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 o,B-unsaturated carbonyl

compounds, Woodward rules.

() 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 I'V: 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-IIT 8 marks

Activity and ionic activity coefficient; mean ionic activity. lon 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 (AH, AG, AS 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: 3 marks
(b) Viva Voce: 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" 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 ficld such as food safety, health inspector, pharmaceutical industries,
pharmacist, water industries, beverages industries, steel & alloys industries cte. 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 ete.

A graduate gets exposure in how to handle different experimental technique and instruments.
[t helps to gain knowledge and deep insight of the nature and vaiuable role played by metals
and non metals in daily life. Knowing and understanding the basic concept of chemistry also
helps in betier understanding of the subjects as well namely mathematics, physics, biological
sciences, agricultural sciences, medicines, environmental sciences ete, 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 differem 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

NI T J‘Mimy, Postgmduatc diploma in Biotechnology, M.Sc in Biochemistry, M.Sc¢ in




FirstSemester Total:100Marks
ChemEH 101:Port AinOfganic.Organic&Physicaﬂheow-7S marks Total:100marks
PartBPractical(Organic - Elective) -25marks
ChemH101:Practical(Organic-Honors) ~25marks
{ChemEH101 isbothHonorsand Elective:ChemH 101ispurelyHonors)
SecondSemester Total: 100Marks
ChemEH 201:Part Ainorganic,Organic&PhysicalTheory-75 marks Total:100marks
PartBPractical(Physical) ~25marks
ThirdSemester Total:100Marks
ChemEH 301:PartAlnorganic,Organic&PhysicalTheory—75 marks
Total:100marks
PartBPractical(Inorganic-I) -25marks
FourthSemester Total:100Marks
ChemEH 801:PartAlnorganic,Organic&PhysicalTheory—75 marks Total:100marks
PartBPractical{Inorganic-1T) —25marks

—50marks  Total:100marks
~50marks




PartB Practical (Inorganic) —-35marks
PartC Seminar ~15marks

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

FirstSemester Total:100Marks
Chem-EH101 1:3ratio
PARTA Inorganic,Organic&PhysicalTheory 75marks(19:56)
Sectionl

Inorganic 19Marks
Unitl

(a) Mrs L. Massar
(b) Shri D. Kharbani
(¢) Dr. W. Kharmawphlang

Unit 1l

(a) Dr. W. Kharmawphlang
(b) Dr. W. Kharmawphlang
{¢) Dr. W. Kharmawphlang

Section 2
Organic 19 Marks
Unit 1l
(a) ShriS. Marsharing
(b) Shri S. Marsharing
Unit IV
(a) Smt. L. Massar
(b) Shri S. Marsharing
{c) Mrs. L. Massar b 4
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Section 3

Physical 19 Marks

Unit Vv

(a) Shri N. Kharbani

(b) Dr.S. S. Islam
Unit VI

(a) Dr.S.S. Islam

(b) Shri N. Kharbani
LabCourse Organic  General Paper 25 Marks (6:19)

Practical : ShriS. Marsharing

Organic Practical Honours Paper :ShriS. Marsharing

Second Semester Total Marks : 100

Part A Inorganic, Organic & Physical 75 Marks(19:56)
Section | Inorganic 19Marks

Unit |

{a) Dr. W. Kharmawphlang
(b) Dr. W. Kharmawphlang

Unit 1l

(a) Mrs L. Massar
(b) Shri D. Kharbani
(<) (i0 Shri D. Kharbani
(ii) &(iii) Dr. W. Kharmawphlang

Section 2 Organic 19 Marks
Unit 11l
{a), (b) & (c) ; Shri S. Marsharing

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

Section 3 Physical 19 Marks
Unit Vv

(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 25 Marks (6:19)

Lab Course : Shri N. Kharbani

Third Semester Total Marks : 100

Part A Inorganic, Organic & Physical 75 Marks(19:56)
Section | Inorganic 19Marks

Unit |

{a) S-block elements : Mrs. L. Massar
p-blocks elements : Dr. W. Kharmawphlang

Unit il
{a) Shri D. Kharbani
Unit 11l
Dr. W. Kharmawphlang
Section 2 Organic 19Marks
Unit Iv

(a) Mrs L. Massar
(b) Shri N. Kharbani
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Unit v

(@) Shri S Marsharing
(b) Shri s. Marsharing
() Mrs L. Massar

Section 3 Physical 19 Marks
UnitV :Dr. $.5. Islam

Unit Vi : Shri N. Kharbani

Part B Practical - Inorganic | 25Marks ( 6:19)
Lab Course : Shri N. Kharbani & Mrs L Massar

Fourth Semester Total Marks : 100
Part A Inorganic, Organic & Physical 75 Marks({19:56)
Section | Inorganic 19Marks
Unit |
(a) &
(b) Shri D. Kharbani
(c) Dr. W. Kharmawphlang

Unit il Dr. W. Kharmawphlang




{a) Shri N. Xharbani
{b) Dr. S. S, islam

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

Part B Practical (Inorganicll)

Lab Course : Dr. W.Kharmawphlang

Fifth Semester
ChemH 501

Part A Inorganic Chemistry
Unit |

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

Unit Il

(2) Shri D. Kharbani
(b) Dr. W. Kharmawphlang

Unit Il : Shri D. Kharbani
Unit IV : Dr. W. Kharmawphlang

UintV : Dr. W. Kharmawphlang

PartB Organic Chemistry
UNIT1 : Mrs L. Massar

Unit Il : Shri S. Marsharing

Unit 1l

(a) &
(b) Mrs L. Massar
{c) ShriS. Marsharing

25Marks (6:19)

Total Marks : 200
100 Marks (25:75)

38 Marks

37 Marks



Unit IV : Shri S. Marsharing
Chem502

Part A Physical Theory
Unit | : Shri. N. Kharbani
Unit Il : Shri N, Kharbani
Unitill : Dr.,S.S. Islam
UnitIV: Dr.S.S. Islam

Unit V : Shri N. Kharbani

PartB Practical — Organic

Lab Course : ShriS. Marsharing

Part C Practical Physical

Lab Course : Dr.S.S. Islam

Sixth Semester

ChemH 601

PartA Inorganic Chemistry

Unit | :Shri D. Kharbani

Unit Il : Dr. W. Kharmawphlang
Unit IIl : Mrs L. Massar

Unit IV : Dr. W. Kharmawphlang
Unit V : Dr. W. Kharmawphlang

PartB Organic Chemistry

Unit |

(a) ShriS. Marsharing
{b) Mrs. L. Massar

Unit Il : Mrs L. Massar

100 Marks

50 Marks(13:37)

25 Marks ( 6:19)

25 Marks (6:19)

Total Marks : 200 Marks
100 Marks (25:75)

50 Marks

50 Marks



Unit 111 : Shri S. Marsharing

Unit IV : Shri S. Marsharing

Chem H 602

Part A Physical Chemistry

Unit | : DrS. S. Islam

Unit I : Dr. S. S. Islam

Unit Il : Shri N, Kharbani

Unit IV : Shri N. Kharbani

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

Chem H 602 PartB Practical - Inorganic
Lab Course Inorganic Quantitative Analysis
Dr. W. Kharmawphlang

ChemH 602 PartC Seminar

All Faculty Members

J"—( -

.' , I.Y .fk— ;

100 Marks
50 Marks (12:38)

35 Marks (9:26)

15 Marks

R
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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-1 & 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-IIT) — 75 marks
Part B Practical (Inorganic LC-I) — 25 marks
Fourth Semester Total: 100 Marks
Chem EH 401: Part A Theory (Inorganic-1V, Organic-1V & 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 9% 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 ¥ and W2; 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 11

(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,, BF;, H;O", NH;, H,0, H,S, O,, CO,, BO;*", PCl,, PCls, SF,, SF; polarity
of covalent bonds and dipole moment. LCAO-MO theory and its application to homonuclear
diatomic molecules (H,, N,, O,, 0,2, O, , O*', Ne).

(b) Ionic Bonding: lonic 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.



(¢) 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 I1I 9% 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,, H;0+, CH;-, RNH, ; (ii) C,H,, CH;", BF;, AICl;, carbonyl compounds, and (iii) C,H,,
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 9% 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
UnitV 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, -NH,, -NO,, -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-, -NH,, -NO,, -CONH,, -SO;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) 2 marks



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 ¥ 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 (pK, and pH concept),

SHAB principle.

Unit II 9 % 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

(1) Fertilizers — Nitrogen fertilizer, manufacture of ammonia, and urea. Phosphatic fertilizers

— calcium superphosphate, and NPK fertilizers.

(i1) Cement — constituents, manufacture and setting process, role of gypsum.



Section 2 (Organic) 19 Marks

Unit II1 9 ¥ marks
(@)  Nucleophilic Substitution Reactions: Nucleophile, ambident nucleophile, SN’, SN°, SN/,
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', E*>, E'cB mechanisms, orientation in elimination reactions
(Saytzeft’s and Hoffmann’s rules).

(c) Alkyl Halides: Preparation and reactions (hydrogenolysis, aqueous and alcoholic KOH,
NH;, carbon nucleophiles, sulphur nucleophiles, KCN, AgCN, KNO,, AgNO,, 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 9% 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 K,Cr,0, and metallic Cu.

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

HNO;, HCI, PX;, Oxidation by lead tetra acetate and HIO,.

Glycerol: preparation from oils/fats, reactions (HNO;, HI, oxalic acid, KHSO,)

(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, NaHSO,;, NH,OH, NH,-NH,, C,H;NHNH,,



NH,CONHNH,) and Cannizzaro reaction; acidity of a-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

(@) 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,) and volume (C,), relation between C, and C,. 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 AH and AU of a reaction
(b) Adsorption and Surface Phenomena: Physisorption and chemisorption, adsorption

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

1sotherm.




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,SO, 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,.

(5) Determination of the solubility of BaCl,/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 9% 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 H,O, CO, & 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 9% marks
(a) Nitro Compounds (Aliphatic and Aromatic): Preparation, properties (aliphatic)—
a—hydrogen acidity, halogenation, reaction with NaOH, HNO,, 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,, 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 9% 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

Helmbholtz function (4), criteria for thermodynamic equilibrium and spontaneity, variation G



and 4 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, and K,) — van’t Hoff equation, relation of K, and K., equilibria in homogeneous and

heterogeneous systems, Le Chatelier’s principle.

Unit VII 9% 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+, Hg22+, Hg2+, Cu2+, Cd2+’ Bi3+, AS3+, Sb3+, Sn2+’ Sn4+, Fez+, F63+, A13+’ Ba2+’ Cr3+, Zn2+,
Mn*", Co*, Ni*", Ca**, Sr**, Mg**, K*, NH,".

CI, Br, I', SO,*, NO;, BO;*, PO,*, CrO,*.
Part I1:

(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~, SCN7, structure of
CIF,, BrF;, BrF; and IF-.

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 II1 9% marks

(a) Carbohydrates: Classification, monosachharides glucose and fructose, Fisher Projection
formula, reaction of glucose and fructose with Br,-water, HCN, Tollen’s reagent, Fehling’s
solution, hydroxylamine, phenylhydrazine, HNO; 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 a-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 HNO;, H,O, HNO,, NaOBr, CH;COClI,
C,Hs;OH, NH,NH, 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 9% 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

UnitV 9% 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 (K,), ionic product of water (K,,), hydrogen ion. concentration and pH scale, buffer
solutions and buffer activity, hydrolysis constant (K,), relation between K,, K,, and K, derivation
of hydrolysis constant for salts of (i) strong acid and weak base, (i) weak acid and strong base

and (ii1) 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 9% marks
(a) Electrochemistry-I1: 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-
H,0), congruent (phenol-aniline) and incongruent (NaCl-H,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.

18



Chem EH 401
PART B Practical (Inorganic-I1) 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 Fe**, Fe*" and Ca?" and iodometric estimation of Cu*".

Section 2:
(a) Sessional Work: 2 marks

(b) Viva Voce: 5 marks
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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 {(1) linear molecules, (C.,,, D,h), (i1)) molecules with no C, or S,,( C; and C, only) ,

(ii1) molecules with cubic point group, (T and O,) , (iv) H,O, NH;, XeOF,, XeF,, PFs, B,H,,

Cyclohexane (chair and boat forms)}.

Unit IT 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, a-nitroso B-naphthol,

cupferron, cupron, and dimethylglyoxime.

Unit I 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

K,[Fe(CN)s], Ks[Fe(CN)s], [Co(NH;)]Clg, Ko[Ni(CN)4], K5[CoFg], Ks[MnF¢], Ni(CO),.

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 o- and (-naphthols (azo-coupling, reactions with
HNO, and FeCl;. Preparation and reactions of Anthracene.

(b) Peptides, Proteins and Vitamins: (i) Peptides — definition and preparation of di- and tripeptides

from a-amino acids.

(ii) Proteins - introduction, classification, primary, secondary, tertiary and quarternary structures

of proteins, a- and B-proteins, helical and sheet structures.

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

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

A, and ascorbic acid.



Unit 11 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).

() 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 II1 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).

(©) Inorganic Reagents in Organic Synthesis: NaBH,, LiAlH,, B,H;, Na/liq.NHj,

aluminium isopropoxide, KMnO,, K,Cr,0,, HIO,, 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-I1 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 I'V: Chemical Kinetics-11 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 K,Cr,0; 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.

(1) 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).
(I) Determination of pKa value of different sets of buffer by pH-metric titration

using glass electrode



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 MgR,), iron (ferrocene) and tin (R;SnX,

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

IT-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 B,,, 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', d?, d®, and d° systems).
(b) IR Spectroscopy: Basic principles, spectral studies of coordination compounds

containing following molecules or ions as ligands: H,O, CN, CO, SO,*, 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.



UnitV 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: (1) Terpenoids: Introduction, isoprene rule, classification, structural
elucidation and syntheses of citral and geraniol. (i1) 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 11 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 111 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

(ns* + ms?, ns* + ma®, ns® + ms?, ns? + ma?) 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 q,B-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-II1T 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-111 10 marks
Activity and ionic activity coefficient; mean ionic activity. lon 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 (AH, AG, AS 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 I'V: 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-Zine, Calcium-Barium, Copper-Nickel (separation of one metal constituent

must be carried out).

Sessional Work and Viva Voce

(a) Sessional Work: 2 marks
(b) Viva Voce: 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 :  Syllabus 2019 ( Year 2019 - Year 2022)

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 availsble opportunities for them 1o get placement in different depanment 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 et It helpsin
giining broad perspectives foundation in chemistry that stresses scientific reasoning and
analytical problem solving. It helps 10 achicve the skills required in getting job opportunities
in teaching professions such us graduation school. professional school. in chemical industries,
cement factorics, paint industrics, agro products industries, food processing industries, petro
chemical industries, fertilizer industries, pollution control board ete,

A graduate gets exposure in how 1o 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 Tite. Knowing and understanding the basic concept of chemistry also
helps in better understanding of the subjects as well namely mathematics, physics, biological
sciences, sgricultural sciences, medicines, covironmental sciences etc. as chemistry is a
subject that is inter-related to these subject. Chemistry is a subject that helps one’s 1o gain
knowledge, learn and gets exposure in laboratory skills and safety measure which can be
applied while working in different ficlds and environment.

A studeats after graduating in Chemistry. hmmmmmmmmm
Chemistry, MScmmmmdulChmlm melplmhnmmlul
'Clmlmy _wmatmmnmw M.smammm M.Scln




FirstSemester Total: 100Marks

ChemEH 101 Port ATheory Ninorganc |, Organe [&Physical- 1)-75 marks

PortBPracticaltOeganic LC-1) TSmarks

Chem 101 PractcakiOvganic LC- I-Honoes) 25marks
(ChemEH101 sbothionorsand Electve ChemM 101ispurelyHonors)

SecondSemester Total:100Marks
ChemEH 201:Part ATheory (Inorganic-ii, Organic-1I&Physical-ill-75 marks
PartBPracticali Physical 1L.C-) ~2Smarks
ThirdSemester Total:100Marks
ChemEH 301:PartATheary (Inorganic-Il, Organic- & Physical-I1 =75 marks
FPartBPracticall Inorganic 1.C-1) ~2Smarks
FourthSemester Total:100Marks
ChemEH 401:PortATheory (Inorganic-IV, Organic-IV&Physical-IV)=75 marks
PartBPractical( Inorganic LC-11) ~25marks




Note: Haandstor fonooabone § aandstort lectivaalone, EMstandsforbotht lectiveandHonon
The abuve assignmentsofl oune Numbervc g ChemE 200 wntytentative

Note: M stand, 4or Honor aone [ standy for Diective slone. EX 2ands for both Clective and Hanon

FirstSemester

Total:100Marks
Chem-EH101 1:3ratio
PARTA Inorganic,Organic&PhysicalTheory 7Smarks(19:56)
Sectionl
Inorganic 19Marks
Unitl
Year : 2019

(a) Mrs L. Massar
(b) Shri D. Kharbani
(c) Dr. W, Kharmawphlang

Year: 2019

(a) Dr. W. Kharmawphlang
(b) Or. W. Kharmawphlang

Year : 2020-2022
Unitl : Dr.A.Lapasam




Unit v

(a) Smt. L. Massar
(b) Shri R. Rani
(c) Mrs. L. Massar

Section 3
Year: 2019 Physical
UnitV

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

Unit VI

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

Year : 2020-2022
unitv

{c) ShriN. Kharbani
{d) Smt L. Massar

Unit Vi

(c) Dr.L. Shadap/Dr. W, P. Sohtun
(d) Shri N. Kharbani

LabCourse Organic General Paper

Practical Shri R. Rani

Organic Practical  Honours Paper :Shri R. Rani
Second Semester
Part A Inorganic, Organic & Physical

Section | Inorganic

19 Marks

25 Marks (6:19)

Total Marks : 100

75 Marks(19:56)

19Marks

= HOD
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Year : 2019
Unit |

(a) Dr. W. Kharmawphlang
(b) Dr. W. Kharmawphlang

Unit i

(a) Mrs L. Massar
(b) Shri D. Kharbani
(c) (i0 ShriD. Kharbani
(if) &(iii) Dr. W. Kharmawphlang

Year ; 2020-2022
Unit|

(€) Dr. W. Kharmawphlang.
(d) Or. W. Kharmawphlang

Unit Il

Dr. A. Lapasam

Ssecionz  omame 1o manks
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{b) Shri N. Kharbani
Year 2020-2022
UnitVv

{a) Smt. L. Massar & Dr. L. Shadap/Dr. W.Sohtun
(b) Shri N. Kharbani

Unit vi

Shri N. Kharbani

PartB Practical : Physical 25 Marks (6:19)
Lab Course : ShriN. Kharbani

Third Semester Total Marks : 100
PartA Inorganic, Organic & Physical 75 Marks(19:56)




Unit il

Dr. A. Lapasam

Section 2 Organic 19Marks
Unit lv

(a) Mrs L. Massar
{b) Shri R. Rani

UnitV

(a) Shri R. Rani
(b) Shri R. Rani
(c) Mrs L. Massar

Section 3 Physical 19 Marks
UnitV :Dr.S.S. Islam(year 2019) & Or. L. Shadap/ Dr.W. Sohtun (2020-2022)
Unit VI : Shri N. Kharbani

PartB Practical : Inorganic | 25Marks ( 6:19)

Lab Course : ShriN. Kharbani & Mrs L. Massar{2019), Dr. A, Lapasam& L. Massar (2020-22)

Fourth Semester Total Marks : 100
Part A Inorganic, Organic & Physical 75 Marks(19:56)
Section | Inorganic 19Marks
Year 2019
Unitl
{a) &

(b) ShriD.Kharbani
{c) Dr. W, Kharmawphlang

Unitll : Dr. W. Kharmawphlang




Year: 2020-2022

Unit|: Dr. A, Lapasam

Unit Il : Dr. W, Kharmawphlang
Section 2 Organic
Unit 11l

(a), {b) & {c) ; Shri R. Rani

(d) Mrs, L. Massar

Unit IV

{(a) ShriR. Rani
(b) Mrs L. Massar
{c) Shri R.Rani

Section 3 Physical
UnitV

{a) ShriN. Kharbani

19Marks

19 Marks

(b) Dr. S. S. Islam{2019) & Dr. L. Shadap/Dr. W. Sohtun (2020-22)

{a) ShriN. Kharbani

(b) Or. S.S. Islam & Shri N. Kharbani(2019) & Dr. L. Shadap/Dr. W. Sohtun (2020-22)

PartB Practical ( Inorganic il)

Lab Course : Dr. W. Kharmawphlang

Fifth Semester

ChemH 501

Part A Inorganic Chemistry

Year 2019
Unit |

(a) Dr. W. Kharmawphlang

25Marks (6:19)

Total Marks : 200
100 Marks (25:75)

38 Marks
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(b) Mrs L. Massar
Unit Il

{a) Shri D. Kharbani
(b) Dr. W. Kharmawphlang

Unit 11 : Shri D, Kharbani

Unit IV : Dr, W. Kharmawphlang
UintV : Dr. W. Kharmawphlang
Year 2020-2022

Unit | ; Dr. W, Kharmawphlang
Unit Il : Dr. A. Lapasam

Unit Il : Dr, A, Lapasam

Unit IV: Dr. W, Kharmawphlang

Unit V : Dr. W. Kharmawphlang

Part 8 Organic Chemistry 37 Marks
UNIT I : Mrs L. Massar

Unit Il : Shri R, Rani

Unit Il

(a) &
(b) Mrs L. Massar
(c) ShriR. Rani

Unit IV : Shri R. Rani
Chem502 100 Marks

Part A Physical Theory S0 Marks{13:37)

Unit | : Shri, N, Kharbani
Unit Il : Shri N. Kharbani{2019) & Dr. L. Shadap/ Dr. W. Sohtun (2020-22)

Unit Il : Dr, S. S. Islam(2019) , Dr. A. Lapasam(2020-2022)
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Mﬁ
P rr i



Unit IV : Dr. S. S. Islam({2019), Dr. L. Shadap/Dr. W, Sohtun (2020-22})

Unit V. Shri N, Kharbani
PartB8 Practical - Organic
Lab Course : Shri R. Rani

Part C Practical Physical

Lab Course : Shri N. Kharbani

Sixth Semester

25 Marks ( 6:19)

25 Marks (6:19)

Total Marks : 200 Marks

ChemH 601 100 Marks (25:75)
Part A Inorganic Chemistry 50 Marks
Unit | : Shri D. Kharbani {2019), Dr. A, Lapasam (2020-22)
Unit Il : Dr. W. Kharmawphiang
Unit Il @ Mrs L. Massar{2019), Dr. A, Lapasam (2020-22)
Unit IV © Dr. W. Kharmawphlang
Unit V : Dr, W, Kharmawphlang
Part B Organic Chemistry 50 Marks
Unit |
[a} ShriR. Rani
(b Mrs. L. Massar
Unit 11 : Mrs L, Massar
Unit 111 : Shri R.Rani
Unit IV : Shri R. Rani
Chem H 602 100 Marks
Part A Physical Chemistry 50 Marks (12:38)

Unit1: Dr S, S. Islam{2019) , Dr. L. Shadap/Dr. W. Sohtun {2020-22)




Unit 1) - Dr. S. S. Istam{2019), Shri N. Kharbani [2020-22)

Uniit 111 : Shei N, Kharbani

Unit IV < Shri N, Kharbani(2019), Dr. L Shadap/Dr, W. Sohtun (2020-22)

Unit V : Dr. 5. S, Islam & Shri N. Kharbani

Chem H 602 PartB  Practical - Inorganic 25 Marks (9:26)
Lab Course Inorganic Quantitative Analysis

Dr. W. Kharmawphlang

ChemH 602 PartC  Seminar 25 Marks

All Faculty Members




Department of Mathematics

Teaching Methods:

Black/ White boards, working out problems in class individually and in groups, Library work
for compleling assignments, one to one interaction with students to clear doubts and arrive
al solutions. This was since 2017 prior to the Covid year,

With the onset of Covid-19 the teaching methods have changed to the digital forms like

sharing notes in watsapp groups with respective semesters, use of Google classrooms,
Google meets and creating You Tube channels.

MNow in 2022 | both the offline and the online methads are used.

L,
Department of Math
Synod College, Shillz



Department of Mathematics

Distribution of the Course Content:
2017-2018:

semesier-1

Linit | - | Shabang

Unit 1l = H & Laitthma

Unit [l + Unit V¥ - L 5 L Nongbri
Unit IV + Unit v - D L Jyrwa
Semester 2

Unit | - 1.5habong

Unit Il + - L S L Nongbri

Unit 1l - H G Laitthma

Unit IV + Unit V - D L Jyrwa
Semester - 3

Unit | - .Shabong

Unit Il - H G Laitthma

Unit 1l + Unit V¥ - D L Jyrwa
Linit IV +V - L.S.L.Nongbn
Semeaster - 4

Lnit | - H G Laitthma

Lnit Il - 1.Shabong

LUnit 1l + Unit V' - D L Jyrwa
Unit IV + Unit V - L.S.L.Nongbri
Semester- 5

H 51

Linit | + Linit Il - 1.Shabong
Units 111 IVMY - D L Jyrwa

H52

Unit | + Unit Il - H G Laitthma
Units 111,V - L.S.L.Nongbri
Semester - 6

H &1

Unit | + Unit Il - H G Laitthma
Unit Il - LS L Mongkbri

Unit I'V - |.Shabong

UnitY - D L Jdyrwa

H &2

Unit | = I.3habong

Unit ILIVY - L S L Nongbri
Urnits 11,1V - D L Jyrwa

2019 - 2021

Semester-1

Unit | - H G Laitthma

Unit Il - | Shabong

Unpit [+ Unit ¥V - L 3 L Mongbri /2 Kharbani
Unit IV + Unit vV - DL Jyrwa
Semester 2

Unit | - I.Shabang

Unit [ + UnitV' = L 3 L Mongbri [ 3 Kharbani



Unit Il - H.G.Laitthma

Lnit IV + Unit V' = D L Jyrwa
Semeaster - 3

Lnit | +Unit W - H G Laitthma
Lnit II+LInit v - | Shabong
Lnit 11 - D L Jyrwa

Lnit IV - L.5.L.Mongbri /S Kharbani
semester - 4

Linit | - H G Laitthma

Unit Il - L.Shabong

Linit Il + Unit ¥ - D L Jyrwa
Unit IV + Unit ¥ - L.5.L.Nongbri | 5 Kharbani
Semester- 5

H 51

Linit I + Unit Il - .LShabong
Units 11,1V, - D L Jyrwa

H 52

Unit | + Unit Il - H G Laitthma
Units 1,V = LS. L.Mongbri /5 Kharbani
Semeaster - 6

H &1

Lnit 1 + Unit Il - H G Laitthma
Unit il = L 5 L Mongbri

Unit IV + V - L.Shabong

Unit WV - D L Jyreea

H 62

Unit | - I.Shabong

Linit Il #+1v- L S L Nongbri / S Kharbani
Units (Il + - D L Jyrwa

2022

Semaster 1

Unit | - D L Jyrwa

Lnit Il - H.G.Laitthma

Unit Il +V - | Shabong

Unit IV+V - C Lanong
Semester 2

Lnit | +V - |.Shabang

Unit Il = C Lanong

Unit Il #Y - H.G.Laitthma
Unit v = D L Jyrea
Semester 3

Lnit 1 - | Shabong

Linit Il - © Lanong

Unit Ml + V' - H.G Laitthma
Unit v+ = D L Jyrwa
Semaster - 4

Lnit | - I.Shabong

Linit Il - H G Laitthma



Unit 1ll +V - C Lanong

Unit IV+ Unit W - D L Jynwa
Semester 5

H51 - C Lanong

H52 - H.G.Laitthma

H53 - | Shabong

H54 - D L Jyrwa
Semester-b

HE1 - 1.Shabong

HE2 - H G Lailthma

HOP2 &HB2 Unit LIl - D L Jyrwa & C Lanong




DEPARTMENT OFK PHYSICS
TEACHING METHODS

The Department of Physics makes use of the following teaching methods for the

undergraduate classes.

%

Lecture Method: In this method the teacher presents her information on the subject in
a comprehensive manner and channelizes the thinking of students in a definite
direction. It is teacher directed and maximises students learning time. In this method
we also guide students in understanding concepts and also in analytical approach to
the subject matter. Students are guided to observe and also use their reasoning to
explain various physical phenomena which are based on the fundamentals of physics.

The teaching aids used are blackboard, white board, powerpoint presentation , videos
etc.

Learning Outcomes:

1. To provide knowledge and information on the subject.

ii. To enable them to develop an understanding of the terms, definitions,concepts and

principles taught.

111.to create an interest in the subject and motivate them.
1v. It helps them develop an analytical approach to the subject matter

Interactive Method: In this method both teacher and student participate in the
discussion. The teacher may ask questions on th¢ relevant topics as well as discuss the
new information available on the topic or the new insights obtained in the present day.
It 1s a sharing of 1deas and this method i1s also used while solving problems. Students
are encouraged to ask questions, analyse a problem, draw conclusions, make
inferences on a particular topic of discussion.

[Learning Outcomes:

1. Students can actively engage in the learning process.

11. Their understanding of the subject is strengthened and it fosters spirit of
enquiry.

111, It improves their reasoning skills, deductive logic and problem solving skills.

Demonstration Method:In this type of teaching the student is able to visualise the

illustration of a principle or a concept. Nowadays with the availability of videos and
animation students can view the illustration of concepts and principles in three
dimensions which greatly help in their understanding. This method stimulates

student’s interest and curiosity. It also explains to them the practical applications of a
concept or a principle.



4. Laborator Method: This method involves direct students participation or hands on
activities which help them participate in scientific investigation. They are able to

verify by themselves scientific principles and are involve in data collection and data
Interpretation. They also learn to work together in groups.

Learning Outcomes:

1.Students develop skills of observation, measurement, classification, inferring,

Interpreting data and experimenting. = | |
ii.They acquire skills of manipulating their eye-hand co-ordination while doing the

experiments.

5. Problem Solving Method: Mathematics and Physics are two subjects which are
closely related. There can be no learning of physics without a sound understanding of
mathematics. The students are taught the different skills that they need to solve
problems, deductive logic, analytical skills as well as being able to interpret the
physics behind the equations.

Learning Outcome:
1. It helps them develop skills 1n solving problems

6. Use of Technology: The department also makes use of various technologies such as
OHP, LCD, Smart Class, Ppt presentation and internet.

7. Teaching during the Pandemic: Materials for students were sent through different
digital platforms such as Google Classroom, what’sapp groups, email and telegram.
Videos of the subjects taught were also sent to students through these platforms.
Classes were also taken through Google Meet during the pandemic. However due to
lack of internet connectivity in many villages students could not access the live class
and even if they do it was not clear and audible to them. The students therefore
Interacted with teacher’s mainly through phone calls, whatsapp and expressed their
problems while teachers provided reading materials through whatsapp and google
classroom.

Some students also engaged themselves by attending various online programmes
organised by the science departments of the college like student seminars, online

webinars, student exhibition, special lectures especially during the pandemic making
use of Google meet.

session for the year 2018 upto early2020 and limited mentoring was done during the

pandemic period as many students had gone to their villages and it was difficult as the
situation was not very conducive.

i Head,
epariment of Physi
Synod College, Shiﬂé@?%.



SYNOD COLLEGE, SHILLONG

PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS 2019

EVEN SEMESTER

SEMESTER - 11
PHY02(T)

ELECTROMAGNETISM, ELECTRONICS -1

UNIT CONTENT TEACHER | NO. OF LECTURES
| Up to Solenoid MDW 23
I Up to current regulation GK 15
[ & III Unit IIT Complete, Unit I Last paragraph VGS/GSK 20+7=27
IV Up to Barkhausen Criteria DK 15
II&1IV Unit II( Faraday’s Law), Unit IV(Diodes) ™ 5+5=10
PHYO02(P)
UNIT CONTENT TEACHER
Practical Experiment No. 1,2,3.4,7,8,10 VGS/GSK, MDW
Practical Experiment No. 1,2,3.4,7,8,10 GK, DK

SEMESTER -1V
PHY04(T)

ATOMIC, NUCLEAR & SOLID STATE PHYSICS

UNIT CONTENT TEACHER | NO. OF LECTURE
I Excluding X-Rays and Laser VGS/GSK 18
I1 Excluding Particle accelerators, Cosmic Rays GK 20
111 Up to Weigner — Seitz cell) MDW 15
[ Free Electron theory up to Superconductivity DK 15
[, 11 Unit I{ X-Rays and Laser), Unait II( Particle ™ 12+10=22
accelerators, Cosmic Rays)
PHY04(P)
UNIT CONTENT TEACHER
Practical | Experiment No. 3,5,6,8,9,11 VGS/GSK, MDW
Practical | Experiment No. 3,5,6,8,9,11 GK, DK
SEMESTER - V1
PHYO07(T)
CONDENSED MATTER PHYSICS
UNIT CONTENT TEACHER | NO. OF LECTURES
I Excluding Statistics and Probability VGS/GSK 2
I1 Complete MDW 25
[11 Complete DK 25
IV Excluding Superconductivity GK 20




[ &IV Unait I(Statistics and Probability), ™ 5+5=10
Unit IV( Superconductivity)
PHY07(P)

UNIT CONTENT TEACHER
Practical Experiment No. 1,2,3.4,5 VGS/GSK
Practical Experiment No. 1,2,3.4,5 GK

PHYO0S8(T)
ATOMIC & MOLECULAR SPECTROSCOPY. NUCLEAR PHYSICS
UNIT CONTENT TEACHER | NO.OF LECTURES
I Complete VGS/GSK 25
I1 Excluding Fundamental ideas of UV MDW 20
111 Excluding Artificial Radioactivity GK 25
111 Artificial Radioactivity DK 15
II&1IV Unit II{ Fundamental ideas of UV), Unit IV ™ 5+15=20
Complete
PHYO0S8(P)

UNIT CONTENT TEACHER
Practical Experiment No. 1,2,3.4,5 DK
Practical Experiment No. 1,2,3.4,5 MDW

Dapartment of PhySiES,
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SYNOD COLLEGE. SHILLONG
PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS

2018
ODD SEMESTER

SEMESTER I
PHYO01(T)
MECHANICS. OPTICS & ACOUSTICS

UNIT CONTENT TEACHER NO. OF LECTURES
[ &V Unit I Complete, Unit V First Half MDW 45
1 &V Unit II Complete, Unit V Second Half GK 40
I11 Complete VGS/GSK 25
A% Entire Unit DK 40
SEMESTER II1
PHY03(T)
THERMAL PHYSICS & WAVES
UNIT CONTENT TEACHER | NO. OF LECTURES
I Complete VGS/GSK 25
I Complete MDW 20
I11 Up to waves 1n continuous media GK 20
[II &1V | Unit III(Vibrating Strings & Fourier DK 10+15=25
Analysis) Complete Unit [V
PHY03(P)
UNIT CONTENT TEACHER
Practical Experiment No. 1,5.6.8.10 VGS/GSK, DK
Practical Experiment No. 2.3.4,7.9 GK. MDW
SEMESTER -V
PHYO05(T)
MATHEMATICAL & QUANTUM MECHANICS
UNIT CONTENT TEACHER NO. OF LECTURES
| Complete VGS/GSK 24
\'% Complete GK 24
11 Complete MDW 24
Il & IV Complete DK 33
PHY05(P)
UNIT CONTENT TEACHER
Practical Experiment No. 1.2.5 GK
Practical Experiment No. 2.3 4 DK




SEMESTER -V

PHY06(T)

ELECTRONICS & ELECTRODYNAMICS

UNIT CONTENT TEACHER NO. OF LECTURES
| Complete VGS/GSK 22
I1 Complete GK 23
[ & IV Complete MDW 33
V & VI Complete DK 27
PHY06(P)
UNIT CONTENT TEACHER
Practical Experiment No. 3 4.5 VGS/GSK
Practical Experiment No. 1,26 MDW
h-:_‘:ﬁ k. Y r?"u?{';i{fié'a - ¥




SYNOD COLLEGE, SHILLONG

PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS

2019

ODD SEMESTER

SEMESTER I

PHY01(T)

MECHANICS. OPTICS & ACOUSTICS

UNIT CONTENT TEACHER NO. OF LECTURES
I Unit I Complete MDW 35
II Unit I Complete GK 30
I11 Complete VGS/GSK 25
IV Up to Plane Grating + Dispersion DK 30
IV&YV Unit IV(Polarization) + Unit V ™ 30
SEMESTER III
PHY03(T)
THERMAL PHYSICS & WAVES
UNIT CONTENT TEACHER | NO. OF LECTURES
I Transport Phen.-:]mena Up to Third law of VGS/GSK 15
Thermodynamics
I1 Complete MDW 20
[11 Up to Plane Progressive waves GK 20
IV Complete DK 15
Unit I( Up to Ruchartds method) + Unit 10+ 10=20
[ & III I[TI{ Waves in continuous media + Fourier ™
Analysis)
PHYO03(P)
UNIT CONTENT TEACHER
Practical Experiment No. 1,5,6,8,10 VGS/GSK//DK
Practical Experiment No. 2,3,4,7.,9 GK/MDW




SEMESTER - V

PHY05(T)

MATHEMATICAL & QUANTUM MECHANICS

UNIT CONTENT TEACHER NO. OF LECTURES
I Up to curvilinear coordinates + VGS/GSK 20
complex variables
I Excluding Hermite Polynomials MDW 20
v Complete DK 24
Unit I(Matrices) + Unit 4+44+9+4=21
[I{Hermite Polynomial) + Unit
[IL I,V [II{Gamma & Beta Functions, ™
Tensors) + Unit V( Schrodinger
equation for Hydrogen atom)
IV Complete DK 33
PHYO05(P)
UNIT CONTENT TEACHER
Practical Experiment No. 1,2,5 GK
Practical Experiment No. 2,34 DK
SEMESTER - V
PHYO06(T)
ELECTRONICS & ELECTRODYNAMICS
UNIT CONTENT TEACHER NO. OF LECTURES
I Complete VGS/GSK 22
I Complete GK 23
I11 Up to Oscillators MDW 20
A" Complete DK 20
I & IV Unit III( Elements of ™ 5+15=20
Communications)
PHY06(P)
UNIT CONTENT TEACHER
Practical Experiment No. 3,4,5 VGS/GSK
Practical Experiment No. 1,2,6 MDW

i \ -'Tfl-l: i 3




SYNOD COLLEGE, SHILLONG

PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS 2019

EVEN SEMESTER

SEMESTER - 11
PHY02(T)

ELECTROMAGNETISM, ELECTRONICS -1

UNIT CONTENT TEACHER | NO. OF LECTURES
| Up to Solenoid MDW 23
I Up to current regulation GK 15
[ & III Unit IIT Complete, Unit I Last paragraph VGS/GSK 20+7=27
IV Up to Barkhausen Criteria DK 15
II&1IV Unit II( Faraday’s Law), Unit IV(Diodes) ™ 5+5=10
PHYO02(P)
UNIT CONTENT TEACHER
Practical Experiment No. 1,2,3.4,7,8,10 VGS/GSK, MDW
Practical Experiment No. 1,2,3.4,7,8,10 GK, DK

SEMESTER -1V
PHY04(T)

ATOMIC, NUCLEAR & SOLID STATE PHYSICS

UNIT CONTENT TEACHER | NO. OF LECTURE
I Excluding X-Rays and Laser VGS/GSK 18
I1 Excluding Particle accelerators, Cosmic Rays GK 20
111 Up to Weigner — Seitz cell) MDW 15
[ Free Electron theory up to Superconductivity DK 15
[, 11 Unit I{ X-Rays and Laser), Unait II( Particle ™ 12+10=22
accelerators, Cosmic Rays)
PHY04(P)
UNIT CONTENT TEACHER
Practical | Experiment No. 3,5,6,8,9,11 VGS/GSK, MDW
Practical | Experiment No. 3,5,6,8,9,11 GK, DK
SEMESTER - V1
PHYO07(T)
CONDENSED MATTER PHYSICS
UNIT CONTENT TEACHER | NO. OF LECTURES
I Excluding Statistics and Probability VGS/GSK 2
I1 Complete MDW 25
[11 Complete DK 25
IV Excluding Superconductivity GK 20




[ &IV Unit I(Statistics and Probability), ™ 5+5=10
Unit IV( Superconductivity)
PHYO07(P)

UNIT CONTENT TEACHER
Practical Experiment No. 1,2,3.4.5 VGS/GSK
Practical Experiment No. 1,2,3.4.5 GK

PHYO08(T)
ATOMIC & MOLECULAR SPECTROSCOPY. NUCLEAR PHYSICS

UNIT CONTENT TEACHER | NO. OF LECTURES

I Complete VGS/GSK 23

11 Excluding Fundamental ideas of UV MDW 20

I11 Excluding Artificial Radioactivity GK 25

111 Artificial Radioactivity DK 15
I1&IV Unit II{ Fundamental ideas of UV), Unit IV ™ 5+15=20

Complete
PHYO08(P)

UNIT CONTENT TEACHER
Practical Experiment No. 1,2,3.4.5 DK
Practical | Experiment No. 1,2,3.4.5 MDW
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SYNOD COLLEGE, SHILLONG

PHYSICS DEPARTMENT
DISTRIBUTION OF SYLLABUS
2020
ODD SEMESTER
SEMESTER 1
PHYO01(T)
MATHEMATICAL PHYSICS — I. MECHANICS. WAVES AND ACOUSTICS
NO. OF
UNIT TOPIC LECTURES | TEACHER
| Mathematical Physics - | 15
V Ultrasonics 6 GSK
IV Waves 1n Continuous media 5
I1 Mechanics 25 MDW
111 Mechanics 30 GK
IV Waves(Excluding Waves in Continuous media) | 25 DK
v Acoustics: Intensity & L0l_1d1:1ess of Sound, Acoustics of 14 ™
Buildings
SEMESTER III
PHY03(T)
THERMAL PHYSICS, WAVES
NO. OF
UNIT TOPIC [ ECTURES TEACHER
I Thermal Physics (Excluding 1* Paragraph) 20 GSK
I1 | Thermal Physics | 20 MDW
I Waves(Excluding Waves In Cont-inuous_ media, Vibration 50 GK
| of strings and Fourier Series) |
III & IV | Uit III: Vibrating Strings , Unit IV: Quantum Mechanics, | 15+5=20 DGLK
I & III Unit I: First Paragra_ph, Unit I_II: Wa.ves in Continuous 5410=15 ™
media & Fourier Series
PHYO03(P)
UNIT TOPIC TEACHER
Practical Experiment No. 1,2,3,4,7,8,10 GK, GSK
Practical Experiment No. 1,2,3,4,7,8,10 MDVW, DGLK
SEMESTER V
PHYO05(T)
MATHEMATICAL PHYSICS. QUANTUM MECHANICS
NO. OF
UNIT TOPIC LECTURES | TEACHER
1 Complete Unit I Excluding Matrices 20 GSK
Il Complete Unit Excluding Hermite Polynomials 20 MDW
I 1L T ‘Unit [: Matrices, U1:1il I Hermitg Polynimiaﬁls
’ ", ’ Unit III: Complete, Unit IV: Schrodinger Equation of 20 ™
Hydrogen Atom
IV | Quantum Mechanics | 24 DGLK
V Quantum Mechanics Excluding Schrodinger Equation of 20 GK




Hydrogen Atom

PHY05(P) i
UNIT TOPIC TEACHER
Practical Experiment No. 1,2,5 GK
Practical Experiment No. 3, 4 DGLK
SEMESTER V
PHY06(T)
ELECTRODYNAMICS., ELECTRONICS
NO. OF
UNIT TOPIC L ECTURES TEACHER
I Electrodynamics 22 GSK
1| Electromagnetic Potentials 23 GK
111 Electronics (Excluding Elements of Communication)
& IV Unit III: Elements of Commun_icati(m, Unit IV: Dagital 5115 =20 ™
Electronics
A\ Fortran 20 DGLK
PHY06(P)
UNIT TOPIC TEACHER
Practical Experiment No. 2,4,6 MDW
Practical Experiment No. 3,5 GSK




SYNOD COLLEGE, SHILLONG

PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS 2020
EVEN SEMESTER

SEMESTER - 11
PHY02(T)

ELECTROMAGNETISM. ELECTRONICS -1

UNIT CONTENT TEACHER | NO. OF LECTURES
I Up to Solenoid MDW 23
11 Up to current regulation GK 15
I & 111 Unit III Complete, Unit I Last paragraph GSK 20+7=27
IV Up to Barkhausen Criteria DK 13
II& IV Unit II( Faraday's Law), Unit IV(Diodes) ™ 5+5=10
PHYO02(P)
Unit Content Teacher No. of Classes
Practical | Experiment No. 1,2,3.4,7.8,10 MDW 14
Practical | Experiment No. 1,2,3.4,7.8,10 GK/DK 14
SEMESTER -1V
PHY04(T)
ATOMIC, NUCLEAR & SOLID STATE PHYSICS
UNIT CONTENT TEACHER | NO. OF LECTURE
I Excluding X-Rays and Laser GSK 13
I1 Excluding Particle accelerators, Cosmic Rays GK 20
[11 Up to Weigner — Seitz cell) MDW 15
[ Free Electron theory up to Superconductivity DK 15
[, 11 Unit I{ X-Rays and Laser), Unait II( Particle 12+10=22
: ™
accelerators, Cosmic Rays)
PHY04(P)

Unit Content Teacher No. of Classes
Practical Experiment No. 3,5,6,8,9,11 GSKMDW 12
Practical Experiment No. 3,5,6,8,9,11 GK/DK 12

SEMESTER - VI
PHYO07(T)
CONDENSED MATTER PHYSICS

UNIT CONTENT TEACHER NO. OF LECTURES

I Excluding Statistics and Probability VGS/GSK 25

II Complete MDW 25

I Complete DK 25

IV Excluding Superconductivity GK 20
[ &IV Unit I( Statistics and Probability), Unit ™ 5+5=10




[V( Superconductivity)

PHYO07(P)

Unit Content Teacher No. of Classes
Practical | Experiment No. 1.2,.3.4,5 VGS/GSK 10
Practical | Experiment No. 1.2.3.4.5 GK 10

PHYO08(T)
ATOMIC & MOLECULAR SPECTROSCOPY. NUCLEAR PHYSICS

UNIT CONTENT TEACHER NO. OF LECTURES

I Complete VGS/GSK 25

I1 Excluding Fundamental ideas of UV MDW 20

111 Excluding Artificial Radioactivity GK 25

III Artificial Radioactivity DK 15
II & IV Unit II{ Fundamental ideas of UV), Unit ™ 5+15=20

[V Complete
PHY08(P)

Unit Content Teacher No. of Classes
Practical | Experiment No. 1,2.3.4.5 DK 10
Practical | Experiment No. 1,2,3.4.5 MDW 10

¢ of i) CS




SYNOD COLLGE, SHILLONG

PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS 2021-22

ODD SEMESTER

SEMESTER 1
PAPER PHYO01(T

Mathematical Physics-1. Mechanics, Waves and Acoustics

UNIT CONTENT TEACHER | NO. OF LECTURES

I Mathematical Physics |, Ultrasonic, Waves in continuous media GSK 25

I1 Mechanics MDW 25

I11 Mechanics Excluding Elasticity GK 20
IV Waves Excluding Waves in continuous media DK 25

I11 Elasticity 14+10=24

\% Acoustics- Intensity and Loudness of sound Acoustics of WK

Buildings.
SEMESTER III
PAPER PHY03(T)
Thermal Physics, Optics
UNIT CONTENT TEACHER | NO. OF LECTURES

I Review of Kinetic Theory MDW 15

I1 Liquefaction of gases and Black Body radiation.

I Transport Phenomena and Laws of Thermodynamics GK 20
I11 Optics GSK 20
IV Optics (Interference up to Diffraction of light) DK 20
IV Polarisation WK 6+9=15

A" Absorption Bands up to fibre optics

PHY03(P)

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

SEMESTER V
PAPER PHYO05(T)
Mathematical Physics, Quantum Mechanics
UNIT CONTENT TEACHER | NO. OF LECTURES

| Entire Unit Excluding Matrices GSK 20
I1 Entire Unit Excluding Hermite Polynomials MDW 20

| Matrices

I1 Hermite Polynomials WK 20
[11 Entire unit

A Schrodinger Equation of Hydrogen Atom

IV Quantum Mechanics DGLK 24
V Quantum Mechanics Excluding Schrodinger Equation of GK 20

Hydrogen Atom




PHYO05(P)

. Unit | Content | Teacher No. of Classes
Practical Experiment No. 1.5 GK 6
Practical Experiment No. 3.4 DGLK 6

SEMESTER V
PAPER PHY06(T)
Electrodvnamics, Electronics - 11
UNIT CONTENT TEACHER | NO. OF LECTURES
I Electrodynamics GSK 22
I1 Electromagnetic Potentials GK 23
I11 Electronics Excluding Elements of Communications MDW 20
I11 Elements of Communications WK 5+15=20
IV Digital Electronics
V Fortran DGLK 20
PHYO06(P)
Unit Content Teacher No. of Classes
Practical Experiment No. 2,4,6 MDW 6
Practical Experiment No. 3,5 GSK 6




SYNOD COLLGE, SHILLONG
PHYSICS DEPARTMENT

DISTRIBUTION OF SYLLABUS 2021

EVEN SEMESTER
SEMESTER II
PAPER PHY02(T)
Electromagnetism, Electronics — |
UNIT CONTENT TEACHER NO. OF LECTURES
I Electric field up to Solenoid. MDW 23
I1 Non-steady currents up to delta and star connections GK 14

I11 Entire Unit Excluding Rectifier GSK 15

IV Entire Unit DK 20
I, I, IIT | Last paragraph of Unit I, Faraday's Law from Unit 11, WK 7T+6+5=18

Rectifier From Unat 111
PHY02(P)

Unit Content Teacher No. of Classes
Practical | Experiment No.1,2,3,4,7,8,9,10 GK, GSK 16
Practical | Experiment No.1,2,3,4,7,8,9,10 MDW, DGLK 16

SEMESTER IV
PAPER PHY04(T)
Atomic, Nuclear and Solid State Physics
UNIT CONTENT TEACHER | NO. OF LECTURES
I Atomic Structure up to 2n’ GSK 18
I1 Entire Unit Excluding Particle Accelerators and Cosmic rays GK 18
I11 Cohesive Energy of Solids up to Wigner-Seitz cell MDW 15
II, IIT | Cosmic rays from unit II, Free Electron Theory up to DK 20
Superconductivity Unit III
[ 11 X rays and Lasers from Unit I, Particle Accelerators, WK 12+7=19
Detectors from Unit 11
PHY04(P)

Unit Content Teacher No. of Classes
Practical | Experiment No. 5,6,7,8,9,11 GK, GSK 12
Practical | Experiment No. 5,6,7,8,9,11 MDW, DGLK 12

SEMESTER VI
PAPER PHY07(T)

CONDENSED MATTER PHYSICS

UNIT CONTENT TEACHER | NO. OF LECTURES
I Entire Unit Excluding Statistics and Probability GSK 25
I1 Entire Unit MDW 25
I11 Entire unit DK 25
IV Entire Unit Excluding Superconductivity GK 20
L IV Statistics and Probability from unit |, WK 10
Superconductivity From Unit IV




PHY07(P)

Unit Content Teacher No. of Classes
Practical Experiment No. 1,2,3.4,5 GSK 10
Practical Experiment No. 1,2,3.4,5 GK 10
PAPER PHY0S8(T)
ATOMIC & MOLECULAR SPECTROSCOPY, NUCLEAR PHYSICS
UNIT CONTENT TEACHER | NO. OF LECTURES
| Entire Unit GSK 25
I Entire Unit Excluding Fundamental ideas of UV etc. MDW 2(0)
11 Artificial Radioactivity DK 15
111 Entire Unit Excluding Artificial Radioactivity GK 23
LIV Fundamental ideas of UV etc. from Unit |l, Entire Unit WK 5+15=20
|V
PHYO08(P)
Unit Content Teacher No. of Classes
Practical Experiment No. 2,5,6 DK O
Practical Experiment No. 1,3.4 MDW 0
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SYNOD COLLEGE, SHILLONG
PHYSICSDEPARTMENT

DISTRIBUTION OF SYLLABUS

2022
ODD SEMESTER
SEMESTER |
PHYO0L(T)
MATHEMATICAL PHYSICS—I, MECHANICS, WAVES AND ACOUSTICS
UNIT TOPIC NO. OF LECTURES | TEACHER
I Mathematical Physics - | 15
V Ultrasonics 6 GSK
IV Waves in Continuous media 5
1 Mechanics 25 MDW
11 M echanics 30 GK
IV First three Paragraphs(Excl u_dl ng Waves in Continuous o5 DK
media)
Vv Acoustics: Intensity & Loudness of Sound, Acoustics 14
of Buildings WK
I Elasticity 10
SEMESTER 111
PHYO03(T)
Thermal Physics, Optics
UNIT CONTENT TEACHER | NO.OF LECTURES
I Review of Kinetic Theory
[ Liquefaction of gases and Black Body radiation. MDW 15
I Transport Phenomena and Laws of Thermodynamics GK 20
1 Optics GSK 20
\Y Optics (Interference up to Diffraction of light) DK 20
v Polarisation _
V Absorption Bands up to fibre optics WK 6+9=15
PHY 03(P)
Experimental Physics-1|
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
SEMESTER V
PHYO05(T- A)
MATHEMATICAL PHYSICS- 11, QUANTUM MECHANICS-1I
UNIT TOPIC NO. OF LECTURES | TEACHER
| Curvilinear Coordinates & Complex Variables 20 GSK
1 Entire Unit 25 MDW
Unit |: Matrices _
LI Gnit 11 Entire Unit 15+15=30 WK
Y Entire Unit 20 DGLK
V Entire Unit 25 GK




CLASSICAL MECHANICS ELECTRODYNAMICS, STATISTICAL PHYSICS, ENERGY SOURCES

PHYO05(T - B)
UNIT TOPIC NO. OF LECTURES | TEACHER
Unit I: Entire Unit _

VI Unit VI: Entire Unit 15+12=27 DGLK
[ Entire Unit 22 GSK
1 Entire Unit 18 GK
[V | Entire Unit 27 WK
V Entire Unit 26 MDW

PHY 05(P)
Experimental Physics-IV
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 -1
PHY02(T)
ELECTROMAGNETISM, ELECTRONICS- |
UNIT CONTENT TEACHER | NO. OF LECTURES
I Electric Field Up to Solenoid MDW 23
[ Non-Steady currents up to delta and star connections GK 14
[l Entire Unit excluding Rectifier GSK 15
\% Entire Unit DK 20
Unit I: Last paragraph
[, Il & Il | Unit II: Faraday’s law WK 7+6+5=18
Unit I11: Rectifier
PHY02(P)
Experimental Physics-|
UNIT Content Teacher No. of Class
. Experiment No. GK ,MDW,
Practica 12,347,810 GSK, , DK 16

SEMESTER - IV

PHY 04(T)
SPECIAL THEORY OF RELATIVITY, QUANTUM MECHANICS,
ATOMICPHYSICS |, NUCLEAR PHYSICS1, AND
SOLID STATE PHYSICSH

UNIT CONTENT TEACHER | NO. OF LECTURES
Unit I: Entire Unit _
&V Unit V: First paragraph MDW 10+10=20
Unit Il: Entire Unit _
&V Unit V- Second paragraph DGLK 12+10=22
i Entire Unit GSK 18
v Unit Il: First paragraph and last pragraph GK 15
Y, Second paragraph onwards excluding Cosmic rays and WK 15
elementary particles
PHY 04(P)
Experimental Physics-111
UNIT Content Teacher No. of Classes
. Experiment No. GK, DK,
Practica 1,2,46,7,8,9,10 GSK, MDW 16




SEMESTER - VI
PHYO7(T)

CONDENSED MATTER PHYSICS

UNIT CONTENT TEACHER | NO. OF LECTURES
I Entire Unit Excluding Statistics and Probability GSK 25
1 Entire Unit MDW 25
1l Entire Unit DK 25
Vv Entire Unit Excluding Superconductivity GK 20
Unit I( Statistics and Probability), Unit IV/( _
&1V Superconductivity) WK 5+5=10
PHY07(P)
UNIT Content Teacher No. of Classes
. Experiment No.
Practical 12345 WK, GSK 15
PHY08(T)
ATOMIC & MOLECULAR SPECTROSCOPY, NUCLEARPHYSICS
UNIT CONTENT TEACHER | NO. OF LECTURES
I Entire Unit GSK 25
I Entire Unit Excluding Fundamental ideas of UV MDW 20
1 Artificial Radioactivity & Nuclear Fusion DGLK 15
11 Entire Unit excluding Artificial Radioactivity GK 25
Unit 11( Fundamental ideas of UV), Unit IV _
& IV Complete WK 5+15=20
PHY08(P)
UNIT Content Teacher No. of Classes
. Experiment No.
Practicd 1245 DK, MDW 15
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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:
e To deliver new subject knowledge to the students
e To developed the habit of concentration and focus among the students
e To developed the subject interest by the students
e To help students attain better perception on the subject

When to use it:
e Introducing a new topic
e To stimulate the student’s interest
e C(larification on misunderstood points

Implementation:
e Aninstructor should make an adequate preparation prior to the class which can be as follows:
e Aninteresting introduction about the topic
e 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:
e To motivates and expects students/learners to participate actively
e Involving Teachers as well as students

When to use it:
e Anytime

Implementation:

e 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.

e 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 3x5 index cards. After you
collect the cards, mix them up and read and answer the student-generated questions.

1


https://thenewtimespress.com/archives/5164

e 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.

e 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.

e 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 seminaris a class at a college or university in which the teacher and a small group of
students discuss a topic.

Objectives:
e Toimprove students communication skills
e To help students experience public speaking
e To group students in working together
e To bring out the creativeness of a student or students.

When to use it:
e Required to motivate the students in facing the public
e When students has prior knowledge to the topic of the subject

Implementation:
e Determine the topic or topics for the seminar.
e Give the students sample presentation structure
e 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:
e To attract and retain learners' attention
e To generate interest across different levels of students
e To make class more interesting

When to use it:
¢ Required when student’s attentiveness decreases
e When students want repetitive explanation or additional explanation

2


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

Implementation:
e Gather video tutorials on various topics of a particular subject
e Scrutinize the tutorials
e Post them on the platform for students to access.

References
e https://work.chron.com/importance-video-tutorials-students-16633.html
e 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
e To help students connect with the instructor for topic queries of a particular subject
e To help students share and discuss among themselves

When to use it:
e Anytime but not during class hours

Implementation:
e Create a group in any social media platform (eg. WhatsApp)
e Organize learning resources
e Supplement course materials

References:
e https://whatis.techtarget.com/definition/social-media
e https://www.mheducation.com/blog/thought-leadership/how-social-media-can-help-students-
study.html

e Students during off days or holidays are connected via Whatsapp to provide them additional
information.

P. Joshi
(Asst. Professor)



Distribution of Course Content (last five years)

1* 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. AllI 5 units both theory and practical taken by Pankaj Joshi
Digital Computer Fundamentals
1. All 5 units taken by Wanbhalin Khongthaw
2" 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. AllI 5 units both theory and practical taken by Pankaj Joshi
Computer System Architecture
1. Al 5 units taken by Wanbhalin Khongthaw
3" Semester:
Operating System and Introduction to Linux
1. Al 5 units both theory and practical taken by Allando Raplang
Financial Accounting
1. Taken by the Commerce Department
Database Management System
1. Al 5 units both theory and practical taken by Darina L. Mawphlang
4™ semester:
Data Communication and Networking
1. AllI 5 units taken by Allando Raplang
Visual Basic.Net
1. Al 5 units both theory and practical taken by Darina L. Mawphlang
Software Engineering
1. All 5 units taken by Pankaj Joshi
5" Semester:
Internet and Web Technology using MySQL with PHP
1. Al 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
6" 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.
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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 (1) (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 ( I ) (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 (1) (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-0.311: 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 (11) (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



i) Description of the teaching methods used by the departments
e Department nses varbous 107 teehiigues (onling and allline)
Online — Govogle elassroom

RASRATR TS FRARIA I -"-"_:":_'1 NI I RTRIRIET | ! |-.r ! I|I-|II LI

sy nodenllecepeeducanon 202 | eegmanl.con
yvirodeollemeneodue R ' comianil

syiodeollemepreducationexam?2 | i gmail.com

synodeollezepeeducation 20 Qe pmm L.com

sy nodeollesepreducation202 | fepmail.com

Blogger

https: ‘sepoedblovaddress.blogspot.com

LMS

hitps: /svnodeollegepgeducation202 | gnomio.com

Admission

httpsy www.svnodadmission.in/admin

Nehu erp
hitp://erp.nehu.ac.in/
Online Storage of data and materials

hins: appodeod. Co MOments

login - synadeollegepeeducation202 1 framail.com
Teaching platform and Interaction
Zoom

Croogle meet
Jitsi
WhatsApp

The depariment as well uses Discussion method, Seminar methed, Lecture method and
Practical’s (in conducting experiments and test).

The department uses Heuristic approach as in the form of Assignment for each semester.

The department conducts three (3) regular formative evaluation test for each semester.




e students are akso well orented into the research method as cach student has to make a
researgh proposal,

Ve department also organiees linguage and communication skills training. Students
ndain aowribing portlolo o dociment all the activilics and exercises that they have learnl
durmg, the taming,

Sty towrs and varous exiension services are also orgamsed 1o enhance the knowledge and
skills ol the students,

Phe department has also been organising coaching classes for students for NET.
The department has also been organising yoga classes,
I'he department has been organising a Certificate course for Statistics.

The department has also been organising communication classes.

The department has also plans for organising an Emplovability skills course for students.
The department has also plans for organising Coaching classes for MTET.,

The department has also plans for organising Coaching classes for various Competitive
Examination.




three years

1* Semester

Course distributions

Distribution of the Course content amongs! the teachers of the depariments in the last

CoreiOpen | Credit | Contact | Mark | PACHERS | TEACHERS Tesl |
W e i herrs % | (m-churgey | fin-charge of Tes d
Assiermmenl | Test
FoN 0y 10 Philosophical s 4 4% L1 Lir | ] O E B3 Majaw
Fowmedagnon of T ducaisn Magw bArs S Syiem [E k Lapasami
Iir [ B Sumer
Lapasam I3 A
[r B Sumes Fahsynlizw
Dra Mrs S Syiem
Paheyntiew
Mrs 5 Syiem
EDN  4C) 102 Advanced|  Core 4 48 (] rER [ E B Majaw
Fducational Psyehology Majww DrER D7 K Lapasamy
DrR Minjaw O B Swmer
Lapasam b A
Cir B Sumer Pahsymtiew
Dr A Bre 5 Sylem
Pahaynticw
Mrs § Syiem
EDM () 103: Educational Core 4 dH 1) MEB D E B Majood
Manssement and Change Majaw [Dr R Lapasam
xR v B Sumer
Lapasam DR Dr A
[ B Sunmer Pahsynaiew
Dr A Lapasam | pirs § Syiem
Pahsynipew
Mrs 5 Syiem
EDN  (C) 104:  Research| Caore 4 48 100 DrER  |ix EB MajawiDr E B Majaw
Methadology in Education I Mojaw [ R L B Lopasam|
xR % B Sumer | Dr B Sumer
Lapeeam Br A De A
Dr B Sumer | Pohsyotiew | Pabsyntiew
[ A Mrs 5 Sviem | Mrs 3 Syiem
Palsyriiew
Mrs 5 Sviem
EDN  (C) M Research| Core 2 24 Al DrEB | Dr B Sumer [Dr E B Majaw
Methodology. in Education [T hellajaw Tr B Lapasamy
IR O B Sumer
Lapssam Dr A
Tir B Sumer Pafiyritiew
Ov A Mrs 5 Svicm
Palsyitiew
Bdra 5 Swism
Tastal 18 216 4500

2™ Semester



Core/Chpen | Credit | Contac Mk | Teachers | TEACHERS
Courses 5 i howrs | & {In-charge ol 1f_r=t |
i LT
Assignment ) Test 3
EDN (C) 200: Cumrigulum | Core 4 ¥ T rE Drk
Drevelopment & Instruction Majaw | D E Mujaw hajaw
¥ B [ B
Bumier Sumer
EDR Oy 300 Sacidopy ol o d 4% a0 [k R r R
Educntion Lapasam | [ K Lapasam | Lapasarn
Dr A DeA
Pahssyntis Pahsyntie
W W
EDN (C) 203: Educational |  Core i 4% 0 | DrB DrB
Testing & Exvalaation Sumer i B Sumer Sumer
De R brR
Lnpasam Lapasam
EDN () 204: | Open 4 A8 1 | DrE DeE
Environmental Edwcation 4 BT Dr A hajana
Dr A Pahsynticw De A
Pahsyniie Pahbsyntie
w w
EDN (0) 20% Memal| Open 2 4 5 Mrs 8 Mrs S
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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.
Assignment — For internal assessment, students have to write their assignments.
Interview method: The Department also conducts interview with students on their assignment.
Google Meet: During the pandemic period where lockdown were imposed, the Department conducted classes online using goggle meet.
To aid the teaching-learning process, Google classroom is also used by teachers where assignments and study materials are shared.
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2019-2020

Day Section
S1. Name of Teacher Paper/Course Semester Honours/Elective
No
1 Paper III- Indian Government and Politics III Honours
Paper: Indian Government and Politics 1 Elective
qusukmon First three Units of the Syllabus
Mylliemnegap Paper IV: International Politics v Honours
Paper II: Major Political System (USA) II Elective
2 Paper V: Western Political Thought \% Honours
Paper VII: Government and Politics in North East VI Honours
India
Batskhem Myrboh Paper III: Indian Government and Politics I Elective
First three units
Paper II: Major Political System (UK) Elective
3 Paper VI: Public Administration Vv Honours
Paper VIII: Political Sociology VI Honours
Airpeace Well Rani Paper I: Political Theory I Elective
Last three units of the syllabus
Paper II: Major Political System (Russian) Elective
Paper I: Political Theory 1 Honours
Paper II: Major Political Systems 11 Honours
E. Plicladdalin Nongsiej Paper I: Political Theory | Elective
First Three Units
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
. Plieladdalin Nongsiej Unit 5 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
. Plieladdalin Nongsiej USA Honours combined
Brenna Mawlong United Kingdom
Paper III: Indian Political System I S.Hnamte: Unit 3 and 5 Elective and
. Plieladdalin Nongsiej Unit 4 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper IV: International Politics v S.Hnamte: Unit 2 and 3 Honours
. Plieladdalin Nongsiej Unit 1 and 4
Brenna Mawlong Unit 5 and 6
Paper V: Western Political Thought \" S.Hnamte: Part of Unit 1 and Honours
whole of 4
. Plicladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and
whole of Units 2 and 3
Paper VI: Public Administration A% S.Hnamte: Unit 3 and 5 Honours
. Plieladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit land 6
Paper VII: Government and Politics in VI S.Hnamte: Unit 2 Honours
North East India . Plicladdalin 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
. Plieladdalin Nongsiej Unit 1 and 3
Brenna Mawlong Unit 2 and 4




2020-2021

Day Section
S1. Name of Teacher Paper/Course Semester Honours/Elective
No
1 Paper III- Indian Government and Politics III Honours
Paper: Indian Government and Politics 1T Elective
Pynsukmon Mylliemnegap First three Units of the Syllabus
Paper I'V: International Politics v Honours
Paper II: Major Political System II Elective
(USA)
2 Paper V: Western Political Thought Vv Honours
Paper VII: Government and Politics in VI Honours
North East India
Batskhem Myrboh Paper I1I: Indian Government and Politics I Elective
First three units
Paper II: Major Political System Elective
(UK)
3 Paper VI: Public Administration \ Honours
Paper VIII: Political Sociology VI Honours
. . Paper I: Political Theory I Elective
Airpeace Well Rani Last three units of the syllabus
Paper II: Major Political System Elective
(Russian)
Paper I: Political Theory | Honours
Paper II: Major Political Systems 11 Honours
Paper I: Political Theory I Elective

E. Plieladdalin Nongsiej

First Three Units




Paper II: Major Political System II Elective
(Chinese)
2020-2021
Morning
Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and
E. Plicladdalin Nongsiej Unit 5 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper II: Major Political Systems I S.Hnamte: Russia and China Elective and
E. Plieladdalin Nongsiej USA Honours combined
Brenna Mawlong United Kingdom
Paper III: Indian Political System I S.Hnamte: Unit 3 and 5 Elective and
E. Plieladdalin Nongsiej Unit 4 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper IV: International Politics v 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 Honours
whole of 4
E. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and
whole of Units 2 and 3
Paper VI: Public Administration A% S.Hnamte: Unit 3 and 5 Honours
E. Pliecladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit land 6
Paper VII: Government and Politics in VI S.Hnamte: Unit 2 Honours
North East India 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. Plicladdalin Nongsiej

Unit 1 and 3

Brenna Mawlong Unit 2 and 4
2021-2022
Day
S1. Name of Teacher Paper Semester Honours/Elective
No
1 Paper III- Indian Government and Politics I Honours
Pynsukmon Mylliemnegap Paper: Indian Government and Politics I Elective
Unit I and II1
Paper I'V: International Politics 1A% Honours
2 Paper V: Western Political Thought Vv Honours
Paper VII: Government and Politics in North VI Honours
Batskhem Myrboh East India
Paper III: Indian Government and Politics I Elective
Unit [ and IV
3 Paper VI: Public Administration \Y Honours
. . Paper VIII: Political Sociology VI Honours
A 11 R — -
irpeace Well Rani Paper I: Political Theory I Elective
Unit 4
4 E. Plieladdalin Nongsiej Paper I: Political Theory I Honours
Paper 1I: Major Political Systems 11 Honours
Paper III: Indian Political System 111 Elective
5 Sanbor Tynsong Paper I: Political Theory I Elective
Paper II: Major Political Systems I Elective

Unit V and VI




2020-2021

Morning
Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and
E. Plieladdalin Nongsiej Unit 5 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
E. Plieladdalin Nongsiej USA Honours combined
Brenna Mawlong United Kingdom
Paper III: Indian Political System 1T S.Hnamte: Unit 3 and 5 Elective and
E. Plicladdalin Nongsiej Unit 4 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper IV: International Politics v 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 \Y S.Hnamte: Part of Unit 1 and Honours
whole of 4
E. Plieladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and
whole of Units 2 and 3
Paper VI: Public Administration A" S.Hnamte: Unit 3 and 5 Honours
E. Plicladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit land 6
Paper VII: Government and Politics in VI S.Hnamte: Unit 2 Honours
North East India 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
S1. Name of Teacher Paper Semester Honours/Elective
No
1 Paper III- Indian Government and Politics I Honours
Pynsukmon Mylliemnegap Paper: Indian Government and Politics 1 Elective
Unit IT and III
Paper I'V: International Politics v Honours
2 Paper V: Western Political Thought \% Honours
Paper VII: Government and Politics in VI Honours
Batskhem Myrboh North East India
Paper III: Indian Government and Politics M1 Elective
Unit [ and IV
3 Paper VI: Public Administration \Y Honours
) . Paper VIII: Political Sociology VI Honours
A 11 R — -
irpeace Well Rani Paper I: Political Theory I Elective
Unit 4
4 E. Plieladdalin Nongsiej Paper I: Political Theory I Honours
Paper I1: Major Political Systems 11 Honours
Paper III: Indian Political System 111 Elective
5 Sanbor Tynsong Paper I: Political Theory I Elective
Paper II: Major Political Systems M1 Elective

Unit V and VI




2022-2023

Morning
Paper/Course Semester Teacher Unit Honours/elective
Paper I: Political Theory I S.Hnamte Unit 3 and 4 Elective and
E. Plieladdalin Nongsiej Unit 5 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper II: Major Political Systems II S.Hnamte: Russia and China Elective and
E. Plieladdalin Nongsiej USA Honours combined
Brenna Mawlong United Kingdom
Paper III: Indian Political System I S.Hnamte: Unit 3 and 5 Elective and
E. Plieladdalin Nongsiej Unit 4 and 6 Honours combined
Brenna Mawlong Unit 1 and 2
Paper IV: International Politics v 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 A% S.Hnamte: Part of Unit 1 and Honours
whole of 4
E. Plicladdalin Nongsiej Unit 5 and 6
Brenna Mawlong Part of Unit 1 and
whole of Units 2 and 3
Paper VI: Public Administration \Y S.Hnamte: Unit 3 and 5 Honours
E. Plieladdalin Nongsiej Unit 2 and 4
Brenna Mawlong Unit land 6
Paper VII: Government and Politics in VI S.Hnamte: Unit 2 Honours

North East India

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
E. Plieladdalin Nongsiej Unit 1 and 3
Brenna Mawlong Unit 2 and 4

Honours




