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4. 916gshA faavor

CHOO1

Preparatory Chemistry I

o @RI Y&lidd T Td qery il Fhel
Offered by School of Chemical and Materials Science

ITSTHH HI JhR IR IHE IISTRH

Course Type Preparatory Course
I gEATad aRfAe fagafdat #r
Offered to Preparatory Students

qd HERgHAT YT

Prerequisites Nil

BE?QU To strengthen the fundamental concepts in Physical chemistry and

Objective inculcate a problem-solving approach using concepts of physical
chemistry.

ICAR] Mole Concept: Formula, stoichiometry, molarity, molality, normality,

Content applications of these concepts.

Gases: Boyle's law, Charles' law, PV-nRT and applications: Dalton's
law of partial pressure, Graham's law of diffusion, kinetic theory of
gases (physical concept) and applications in problem-solving.

Chemical Equilibrium - Ionic Equilibrium: Law of mass action,
reversible reaction, the equilibrium constant for homogeneous and
heterogeneous reactions, the effect of pressure, volume and
concentration of reactants and products on equilibrium, and the
effect of temperature on equilibrium constant. Dissociation
constants of acids and bases, common ion effect, ionisation
constant of water, pH, buffer solution and hydrolysis of salts.
Solubility product and its application to chemical analysis.
Determination of K,, Ky, K,, and K, by conductance measurement.
Colligative properties, Distillation - fractional, phase diagrams.

Thermodynamics: The first law of thermodynamics, reversible and
irreversible work, isothermal and adiabatic process,
thermochemistry, Hess's law, bond energy.

Chemical Kinetics: Rate expression, order and molecularity,
first-order reaction, half-life period, radioactive carbon dating,
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Arrhenius theory and catalysis.

Electrochemistry: Faraday's laws of electrolysis, galvanic cells,
electrode potential and electrode reactions of simple electrode
processes.

Atomic Structure: Spectra of H-atom, Bohr's model of H-atom, wave
nature of the electron, atomic orbitals, shapes of s,p, and d orbitals,
quantum numbers, Pauli Principle, Hund's Rule

Q'@W(%) 1. Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula,
Textbook(s) James Keeler, Tenth Edition, Oxford University Press
(978-0198847816).
2. Physical Chemistry, Thomas Engel and Philip Reid, Third
Edition, Pearson (978-332519015).
3. University Chemistry by Bruce M Mahan and Rollie J. Mayers,
Fourth Edition, Pearson (978-8131729571).

Hest N
Reference(s) Nil
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HSOO1

Preparatory English I

% GaRT GEATdd  ATATdeh! T HAToTeh [Tl Fehel

Offered by School of Humanities and Social Sciences

UISTShH HT YhR  IRIAE IISTHA

Course Type Preparatory Course

I gEATad R et

Offered to Preparatory Students

ECRICEOC I LU )

Prerequisites Nil

33?22?[ This is a preparatory course in English. The course is aimed at

Objective students from other Indian language backgrounds with regional
language as a medium of instruction and those who find it
challenging to comprehend lectures and communicate in English.
The course objective is to help students feel more confident in using
the English language and better at listening, understanding,
speaking, reading, and writing.

e

Content Listening Skills and Comprehension: This unit will focus on

listening comprehension. The students will be exposed to different
speech samples to enhance their listening skills. This unit aims to
enable students to understand the classroom lectures, follow the
discussion in the classroom, and understand the English language
media they are exposed to. They will learn about different listening
strategies and remember to take better notes.

Speaking Skills: This unit will focus on speaking skills. The students
will learn about introduction and greetings, different types of
language use in various social contexts, politeness, mother tongue
influence on speech, pronunciation, vocabulary-building exercises,
and constructing grammatically correct, coherent, and cohesive
sentences. They will participate in various language games and role
plays to gain confidence and learn the appropriate use of language.

Reading Skills: The students will learn to read correctly and use
punctuation properly. They will learn the correct pronunciation and
usage of words. They will learn to make notes and find important
information while reading a text. As part of the practical component,
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they will read a book, write its summary, and make an oral
presentation in class.

Writing Skills: This unit aims to develop good writing skills. The
students will learn about grammatical errors in writing and get
practice exercises to overcome those. They will learn strategies to
make writing coherent and cohesive. They will learn to summarise
and paraphrase texts. They will learn appropriate use of language on
the internet, writing better emails, letters, and messages, and
language inappropriate for formal settings.

The course will encourage students to engage in various
language-related activities in the classroom and outside in topics of
common interest like poetry reading sessions, cinema, debates, and
current affairs discussions.

Q'I@W(ﬁ?) 1. Wren, PC, Martin H. (2018) High School English Grammar &
Textbook(s) Composition. Revised by N.D.V. Prasad Rao. S Chand
Publishing Blackie. ELT Books, New Delhi: India.
978-9352530144
2. Wren, PC, Martin H. (2018) Key to Regular & Multicolour
Edition of High School English Grammar & Composition.
Revised by N.D.V. Prasad Rao. S.Chand Publishing Blackie.
ELT Books, New Delhi: India. 978-9352530151
3. Meenakshi Raman and Sangeeta Sharma. (2022) Technical
Communication: Principles and Practice, 4th edition, Oxford
University Press. 978-9354972256

Part) Online resources -

Reference(s) https://owl.purdue.edu/
https://www.teachingenglish.org.uk/resources
Ted talks, movies, drama clips, short stories, essays, etc., will be used
and provided by the instructor(s).
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https://owl.purdue.edu/
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MAQO1

Preparatory Mathematics I

o EaRT GEATAd  IOT Td hegeX faaret Fhol

Offered by School of Mathematics and Computer Science

UISTHH HT JhR GRS ISTHH

Course Type Preparatory Course

I gEATad R faeanfat &

Offered to Preparatory Students

qd ST T

Prerequisites Nil

BE?QU The objective is to strengthen the fundamentals of students in
Objective Mathematics so as to enable them to cope up with the degree

programmes in a better manner.

ICAES 1. Complex Numbers: Complex numbers as ordered pairs;
Content Argand’s diagram; Triangle inequality; De Moivre’s theorem.

2. Algebra: Quadratic equations and expressions; Permutations
and combinations; Binomial Theorem for a positive integral
index.

3. Coordinate Geometry: Locus, Straight lines; Equations of
circle, parabola, ellipse and hyperbola in standard forms;
Parametric representation.

4. \ectors: Addition of vectors; Multiplication by a scalar, scalar
product, cross product and scalar triple product with
geometric applications.

5. Matrices and Determinants: Algebra of matrices;
Determinants and their properties; Inverse of a matrix;
Cramer’s rule.

W(é;) 1. Michael Sullivan, Precalculus, 11th edition, Pearson Education
Textbook(s) (2019), ISBN: 8135189403, 97801351894 05.

2. Fred Safier, Schaum's Outline of Theory and Problems of
Precalculus, 2nd edition, McGraw-Hill (1998), ISBN:
0070572615, 9780070572614.

3. Ron Larson, Robert P. Hostetler, Bruce H. Edwards,
Precalculus functions and Graphs, 2nd edition, Houghton
Mifflin (1997), ISBN: 8669417289, 9780669417289.

4. S.L. Loney, The Elements Of Coordinate Geometry-Part 1,
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EduGorilla (2022), ISBN: 9355563973, 9789355563972.
5. Harry Lass, Vector and Tensor Analysis, McGraw-Hill (1950),
ISBN: 0070365202, 9780070365209.

Hest e
Reference(s) Nil
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PHOO1

Preparatory Physics 1

o GaRT GEIad e faeirer Thel

Offered by School of Physical Sciences

UISTHH HT JhR IR IHE TToTsha

Course Type Preparatory Course

I eI gRfAe et

Offered to Preparatory Students

ECIIICERC s I L

Prerequisites Nil

BE?QU To reinforce foundational concepts in Physics, both in theoretical

Objective principles and practical applications, fostering a problem-solving
mindset.

ICAES Units, Dimension, Error Analysis, Scalars, Vectors, Mechanics: Rest,

Content Motion, Velocity, Force, Newton’s Laws of Motion, Linear and Circular
Motion. Work, Energy: Kinetic and Potential. Centre of Mass, Moment
of Inertia, Gravitation, Some properties of matter, Fluid mechanics,
Oscillation and Wave: Sound, Light. Wavelength, Frequency,
Spectrum.
Geometrical Optics. Lenses. Dispersion. Resolution of Instruments.
Heat, Temperature, Kinetic Theory of Gases. Laws of
Thermodynamics. Specific Heat.

Q'@W(%) 1. H C Verma, “Concepts of Physics” Vol.1 and 2, Session

Textbook(s) 2022-23.

2. Ashish Arora, “Physics Galaxy,” set of 5 Volumes, 3" Edition,
2023.
3. J. Walker, D. Halliday and R. Resnick, “Principles of Physics”,
10™ Edition, 2022.
Hest M)
Reference(s) Nil
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CHOO02

Preparatory Chemistry II

& AR J¥d1iad

T e ety faretret Thel

Offered by School of Chemical and Materials Science

UISTHH HT JhR IR IHE TToTsha

Course Type Preparatory Course

I eI gRfAe et

Offered to Preparatory Students

ECIIICERC s I L

Prerequisites Nil

BE?QU To strengthen the fundamental concepts in Inorganic and Organic
Objective chemistry and inculcate a problem-solving approach.
v Inorganic Chemistry

Content

Periodic properties: Ionization potential, electron affinity, ionic radjii
and electronegativity.

Chemical Bonding: Ionic solids, Born-Haber cycle, covalent bonds,
dipole moment, resonance, hybridization, geometry and shape of
simple molecules. HSAB.

Chemistry of Transition Metals: Coordination bonds, Geometry,
Structure and Applications.

Isolation of Metals: Extraction of Mg, Al, Zn, Cu and Fe.

Preparation and Properties of Chemical Compounds of Industrial
Importance: Caustic soda, sodium carbonate, bleaching powder,
superphosphate, gypsum alum, aluminium, chloride. Copper sulphate,
silver nitrate, ammonia and ammonium sulphate.

Organic Chemistry

Classification and nomenclature of compounds. Lewis dot structure,
Empirical and molecular formula determination, isomerism.
Electronic effects, resonance and inductive effects. The acidity of
carboxylic acids and phenols, the basicity of amines.

Covalent bond, Types of hybridization in carbon compounds.
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Heterolysis and homolysis of covalent bonds - nucleophiles and
electrophiles. Reactions of alkanes, alkenes and alkynes.
Characteristic reactions of common functional groups like alcohols,
aldehydes, ketones, acids, esters and amines.

Difference between aliphatic and aromatic compounds. Benzene and
electrophilic substitution.

QE?JW(%) 1. Concise Inorganic Chemistry, J. D. Lee, Fifth edition, Wiley
Textbook(s) India (978-8126515547).
2. Organic Chemistry, Jonathan Clayden, Nick Greeves, Stuart
Warren, second edition, OUP (978-0-19-927029-3).
3. Solomon's Organic Chemistry, T. W. Graham Solomon, Craig
B. Fryhle, Scott A. Snyder, twelfth edition, Wiley,
(978-1-11-924897-2).

Hesl R
Reference(s) Nil
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HSO02

Preparatory English 11

% aRT GEATAd AT Td FraATTSTh faeT Thel

Offered by School of Humanities and Social Science

UISTHH HT YR IR IHE TToTsha

Course Type Preparatory Course

I eI gRfAe et

Offered to Preparatory Students

ECIIICERC s I L

Prerequisites Nil

3caT

Objective This course is advanced to the preparatory course English-1. This
course aims to extend further the knowledge gained by students in
the first course with useful lessons in grammar, listening, speaking,
reading, and writing the English language. They will be introduced to
the use of synonyms, homophones, homonyms and homographs,
syllables, stress, tone, etc.
They will learn to make presentations, face interviews, group
discussions, and use English for different communicative purposes.

v . . .

Content Listening skills 2: This section will expose students to English used

in different contexts and different formal and informal occasions, for
example, sports commentary, documentaries, classroom lectures,
TED talks, etc., so they can comprehend English spoken in and
outside the classroom, they will also learn about note-taking while
listening.

Speaking Skills 2: This section aims at helping students hold
conversations and discussions in English. Here, they will be enabled
to make valid, coherent, cohesive, and grammatically correct
arguments and participate in class discussions; they will have
language games, role plays, and other activities that involve
engagement through speech.

Reading Skills 2: This section will examine what was learned from
course 1. Students will read, comprehend, analyse, and answer
questions from more complex and varied texts. They will also learn to
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make useful notes from books and articles they read. This section
will use various short stories, articles, and excerpts.

Writing skills 2: This section will concentrate on developing strong
written communication skills, for example, writing summaries of
stories, paraphrasing, writing reviews of movies, writing
presentations, writing debates, newspaper articles, letters to editors,
social media posts, etc. In this section, they will also learn what
should be avoided, e.g. abuses, expletives, language judgmental of
any group or people, and plagiarism.

The course will encourage students to engage in various
language-related activities in the classroom and outside in topics of
common interest like poetry reading sessions, cinema, debates, and
current affairs discussions.

ATSTYEAh(h)

Textbook(s)

1. Wren, PC, Martin H. (2018) High School English Grammar &
Composition. Revised by N.D.V. Prasad Rao. S Chand
Publishing Blackie. ELT Books, New Delhi: India.
978-9352530144

2. Wren, PC, Martin H. (2018) Key to Regular & Multicolour
Edition of High School English Grammar & Composition.
Revised by N.D.V. Prasad Rao. S.Chand Publishing Blackie.
ELT Books, New Delhi: India. 978-9352530151

3. Meenakshi Raman and Sangeeta Sharma. (2022) Technical
Communication: Principles and Practice, 4th edition, Oxford
University Press. 978-9354972256

e
Reference(s)

https://owl.purdue.edu/

https://www.teachingenglish.org.uk/resources

Ted talks, movies, drama clips, short stories, essays, etc., will be used
and provided by the instructor(s).
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MAQO2

Preparatory Mathematics II

% aRT JEAad 10T Td Hege faaret Thel

Offered by School of Mathematics and Computer Science

IISTHHA HI IHR  IRTAD GTSThA

Course Type Preparatory Course
I gEATad aRfAe fagafdat #r
Offered to Preparatory Students

qd HEegHAT T

Prerequisites Nil
BE?QU The objective is to strengthen the fundamentals of students in
Objective Mathematics so as to enable them to cope up with the degree

programmes in a better manner.

ICAR] Function, Inverse function, Elementary functions and their graphs,

Content Limit, Continuity, Derivative and its geometrical significance.
Differentiability, Derivatives of sum, difference, product and quotient
of functions. Derivatives of polynomial, rational, trigonometric,
logarithmic, exponential, hyperbolic, inverse trigonometric and
inverse hyperbolic functions. Differentiation of composite and
implicit functions. Tangents and Normals, Increasing and decreasing
functions. Maxima and Minima. Integrations as the inverse process
of differentiation, Integration by parts and by substitution. Definite
integrals and its application to the determination of areas.

W(%) 1. Fred Safier: Schaum's Outline of Pre Calculus, 2nd Edition,
Textbook(s) McGraw Hill., 2008. ISBN: 978007150864 3.
2. Elliott Mendelson and Frank Ayres, Schaum's Outline of
Calculus (Fourth Edition), McGraw Hill, 1999, ISBN:
9780070419735.
3. Elliott Mendelson, Schaum's Outline of 3000 Solved
Problems in Calculus, McGraw Hill, ISBN: 9780071635349.
4. 4.S.L. Loney, Plane Trigonometry (Part-I), G. K. Publications
Pvt. Ltd (2010).
5. 5.S.L. Loney, Plane Trigonometry (Part-II), G. K. Publications
Pvt. Ltd (2008).

TaeY Reference(s) e
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PHOO2

Preparatory Physics II

o AR gEdiad e fareirer el
Offered by School of Physics Sciences

UISTHHA HT IR IRTHS ISThHA

Course Type Preparatory Course
I eI RTAE ezt &
Offered to Preparatory Students

qd HETHAT T

Prerequisites Nil

BE?QU To reinforce foundational concepts in Physics, both in theoretical

Objective principles and practical applications, fostering a problem-solving
mindset.

fawg Electricity: Charge, Electric Field, Electrostatic Potential.

Content Gauss&#39;s Law. Capacitor. Electric Current, Resistance &amp;

Resistivity. Networks. Thermal and Chemical effects of electric
Current. Magnetic Dipoles, Magnetic Field. Field due to an Electric
Current. Permanent Magnet. Magnetic properties of Matter.
Electromagnetic Induction, Inductance, Alternating Currents,
Relation between Electricity and Magnetism. Electromagnetic Waves.
Electric Current through Gases. Modem Physics. Photoelectric effect.
Planck’s constant. Atoms, Electron, Nucleus, Proton, Neutron. Bohr's
Model, Physics of the Atom. Radioactivity. Half-life. X-rays.
Semiconductors and Semiconductor Devices. Special Theory of

Relativity.

QW?JW(%) H C Verma, “Concepts of Physics”, Vol.1 and 2, Session 2022-23.

Textbook(s) Ashish Arora, “Physics Galaxy”, set of 5 Volumes, 3rd Edition, 2023.
J. Walker, D. Halliday and R. Resnick, “Principles of Physics”, 10th
Edition, 2022.

Hest N

Reference(s) Nil

5, AT STTeThRT
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